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PREFACE

The dominant water issue 1in the past has been one of quantity--
conserving the scarce supply. Knowledgeable people, however, realize
that protecting the quality of our available water is just as important
as conserving water quantity. To protect the state's water quality, we
must have the necessary information for making management decisions re-
garding water quality.

Information exchange about water quality, then, was the primary goal
of the 28th Annual New Mexico Water Conference entitled "Water Quality in
New Mexico." The conference program was designed to make more New
Mexicans, including agency people, aware of the scope of water quality
research and information gathering being done in the state.

For the first time, the New Mexico Environmental Improvement Division
(EID) and the U.S. Geological Survey (USGS) joined the New Mexico Water
Resources Research Institute in sponsoring the conference. Through our
combined efforts, we hoped to encourage more interaction among the groups
involved in water quality issues.

Each of the three sponsoring agencies conducted a half day session
that included an overview of its role in managing the state's water re-
sources. Each agency also presented examples of its functions specific
to water quality.

Brad Cates, former New Mexico State legislator and now the intergov-
ernmental 1iaison for the Environmental Protection Agency (EPA), spoke to
the conference about the EPA's role in water quality. Cates said the EPA
recognized the state's primary role in ground water protection and urged
states to develop protection strategies that consider both current and
future water uses.

A group of high school students, ending a year-long study on water as
part of a Contemporary Issues in Science program, also attended the con-
ference. Their participation was in preparation for a student-run semi-
nar on water which was presented a few weeks later.

The joint conference could not have been as successful if it were not
for the careful coordination with the EID and the USGS. Special thanks
for their efforts should go to Douglas Schneider, program manager of the
Water Pollution Control Section, EID, and Lee Case III, chief of Hydro-
logic Investigations, USGS. This cooperation sets the stage for closer
cooperation among all the agencies, state and federal, that are concerned
with water quality in New Mexico.

ﬁ,&ﬂ?eﬂﬁ‘@’hrfl/\/

George A. 0'Connor
Acting Director

Funds required for publication of the proceedings were provided by regis-
tration fees, the U.S. Department of the Interior, the New Mexico En-
vironmental Improvement Division and the U.S. Geological Survey, and by
state appropriations to the New Mexico Water Resources Research Institute.
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WATER QUALITY CONCERNS IN NEW MEXICO
Ballroom A
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NM Water Resources Research Institute

THE ENVIRONMENTAL IMPROVEMENT DIVISION'S ROLE IN WATER
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Russell Rhoades, Director
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Devon Jercinovic, Water Resource Specialist
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Dennis McQuillan, Water Resource Specialist
NM Environmental Improvement Division
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Ballroom B

12:15 1:30  THE ENVIRONMENTAL PROTECTION AGENCY AND THE STATES:
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Brad Cates, Director
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U.S. Environmental Protection Agency
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Balliroom A

1:30 1:35 INTRODUCTION TO SESSION
James F. Daniel, District Chief
Water Resources Division

U.S. Geological Survey

1:35

2:00 FIVE-YEAR PLAN FOR HYDROLOGIC INVESTIGATIONS IN NEW MEXICO
H. L. Case III, Chief, Hydrologic Investigations
Water Resources Division
U.S. Geological Survey

2:00 - 2:20 WATER QUALITY NEEDS OF THE INTERSTATE STREAM COMMISSION
AND STATE ENGINEER OFFICE
Philip B. Mutz, Interstate Stream Engineer
NM Interstate Stream Commission

2:20 - 3:10 FEDERAL WATER QUALITY INFORMATION RESPONSIBILITIES,
ACTIVITIES AND NEEDS
Panel Moderator: Frank Jones, Head
U.S. Bureau of Indian Affairs

Panel Members: Eugene Hinds, Regional Director
Southwest Region
U.S. Bureau of Reclamation

Lt. Col. Julian Pylant, District
Engineer
U.S. Army Corps of Engineers

Monte Jordan, Associate State Director
U.S. Bureau of Land Management

Kenton Kirkpatrick, Deputy Director
U.S. Environmental Protection Agency
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4:55
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Delfin Lovato, Chairman
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Panel Moderator: T. E. Kelly, President
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Paul Noland, Director
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9:40
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WATER RESOURCES RESEARCH INSTITUTE RESEARCH AND
INFORMATION RESOURCES

George A. 0'Connor, Acting Director

NM Water Resources Research Institute

ANALYSIS OF WATER SAMPLES FOR TOXIC VOLATILE ORGANIC
COMPOUNDS: STATE OF THE ART METHODS AND STRATEGIES FOR
SAMPL ING

Gary Eiceman, Assistant Professor, Chemistry

New Mexico State University

RAINFALL SIMULATORS AND SEDIMENT YIELD ESTIMATES
Timothy Ward, Associate Professor, Civil Engineering
New Mexico State University

ADVANCED WATER TREATMENT--ION EXCHANGE: APPLICATION FOR
URANIUM REMOVAL .

Donald B. Wilson, Professor, Chemical Engineering

New Mexico State University
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11:00 - 11:25  WATER QUALITY TECHNIQUES

Robert C. Averett, Regional Research Hydrologist
U.S. Geological Survey

11:25 - 12:00 CONFERENCE WRAP-UP
James F. Daniel, District Chief
Water Resources Division
U.S. Geological Survey

Proceedings Editor: Linda G. Harris
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NEW MEXICO WATER RESOURCES RESEARCH INSTITUTE BACKGROUND

New Mexico's Water Resources Research Institute (WRRI), founded in
1963, was the first such organization in the United States. It also was
among the first 14 in the United States financed under the 1964 Water
Research Act.

The original purpose of the WRRI was to coordinate existing water
research at New Mexico State University. When the institute was founded,
32 water research projects were in progress, scattered among 10 univer-
sity departments.

Since then, the WRRI's goal has broadened to encourage water re-
sources research throughout the state. The WRRI now works with all the
state universities, state agencies, federal agencies and private firms
which sponsor water research activities.

UnTike some of the other 52 water research agencies funded under the
1964 law, the New Mexico WRRI does no in-house research. Instead, the
institute serves to help researchers obtain the means to do their pro-
jects and assists granting agencies in determining where research money
should be spent.

Projects sponsored by the institute and its companion agencies also
provide the means for students to do research Teading to undergraduate
and advanced degrees.

Projects selected for funding are first screened by a nine-member
Program Development and Review Board which is made up of water authori-
ties from universities and state agencies. Those selected by the board
are then submitted to the funding agencies for final approval.

The WRRI assists in administering funds for approved projects while
they are 1in progress and publishes the researchers' interim and final
reports as appropriate. The WRRI distributes these reports to educa-
tional institutions, libraries, sponsoring agencies and other interested
researchers.

Beginning in 1964, federal funding made up the bulk of the WRRI's
budget. In 1970, the state legislature appropriated the first state
funds, $104,000, to support water research through the institute. In
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1982, federal funds made up about 43 percent of the WRRI budget at

§560,000 with various state and private funds accounting for about 57
percent or $740,000.

The Annual New Mexico Water Conference, which dates back to 1956, was
one of the earliest organized efforts to broaden the study of state water
problems. About 150 persons attended the first conference and before it
ended, they voted to make it an annual event. Each year since, the con-
ference has been a public forum for federal and state decision makers,
representatives of the water users in industry, recreation and agricul-
ture, university researchers and state residents to discuss New Mexico's
water problems.

A statewide advisory committee also advises the institute on New
Mexico's water research needs and on the overall institute program.
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UNITED STATES GEOLOGICAL SURVEY BACKGROUND

The Water Resources Division of the U.S. Geological Survey (USGS) is
the principal federal water data agency in the state. The division col-
lects and disseminates about 70 percent of the water information now be-
ing used by several state, local, private and federal agencies to develop
and manage water resources.,

In New Mexico, the USGS, in cooperation with the State Engineer and
others, collects data and makes hydrologic and hydraulic studies relating
to streamflow, reservoir content, ground water, physical and chemical
character of water, and water use. Information resulting from scientific
investigations and research efforts is available to the public through
reports, maps and computerized information services.

A current USGS study of the Rio Grande drainage system in parts of
New Mexico, Colorado and Texas will provide information about the quan-
tity and quality of the ground water resources and their relationship to
surface water supplies. Examples of other current USGS studies include
water resources assessments in Cibola, Socorro and Catron counties, the
Jemez geothermal area and the Zuni Reservation. These assessments will
result in tables, graphs and maps which will provide a general descrip-
tion of the water resources in the study area.

The USGS is also conducting basin assessments in the Pecos River and
Tularosa basins. Basin assessments are studies of hydrology in areas
that are bound by topographic drainage divides. These studies provide
information, such as precipitation-runoff relationships, stream gains and
losses, effects of ground water pumping on streams and Tand use effects
on stream flow.

Because energy development in New Mexico has a major impact on water
resources, the USGS is collecting information on the effects of present
and potential mining of coal and uranium. The USGS has conducted de-
tailed hydrologic studies for analysis of the transport of nuclear and
hazardous wastes by ground water at nuclear or hazardous waste disposal
sites.
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The USGS also provides hydrologic, scientific and technical assis-
tance to other federal, state and local agencies. This assistance is
also available to licensees of the Federal Energy Regulatory Commission
and to international agencies on behalf of the State Department. The
USGS Water Resources Division district office in New Mexico 1is in

Albuquerque with other offices in Santa Fe, Las Cruces, Carisbad and
Farmington.
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NEW MEXICO ENVIRONMENTAL IMPROVEMENT DIVISION BACKGROUND

New Mexico law charges the Environmental Improvement Division (EID)
of the New Mexico Health and Environment Department with responsibility
for environmental management and consumer protection in order to promote
the health, safety, comfort and well-being of the citizens of New Mexico.
The EID is further charged with protecting the current inhabitants of the
state, as well as those yet unborn, from health threats posed by the
environment.

In order to fulfill these responsibilities, the state legislature has
mandated that the EID develop and enforce regulations in areas including:

1. Food production
2. Water supply
3. Water pollution control

4. MWastewater disposal by individual septic tanks and
alternative systems

5. Air guality

6. Solid waste sanitation and refuse disposal

7. Radiation control and radiocactive material disposal
8. Occupational health and safety

9. Sanitation of public swimming pools and public baths

Regulations in all areas, except water pollution control, are adopted
and issued after a public hearing by the Environmental Improvement Board
which is appointed by the governor. Water pollution control regulations
are adopted and issued by the Water Quality Control Commission. The EID
is a constituent agency of the commission, which is composed of the di-
rectors or designated representatives of eight agencies and a representa-
tive of the public appointed by the governor.

The EID does more than just enforce regquiations, however. It offers
consultation services to citizens, local governments and industry; per-
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forms field research; publishes findings in special reports and profes-
sional journals; and helps communities obtain funding for various
projects. The division also operates emergency response teams to deal

with food poisonings, plague incidents, hazardous waste exposures and
other incidents.

The EID carries out its environmental programs through bureaus loca-
ted in Santa Fe responsible for air quality management, occupational
health and safety, radiation protection, water pollution control and com-
munity support services. In addition, the EID maintains district offices
in Albuguerque, Las Cruces, Roswell, Santa Fe and 18 field offices loca-
ted throughout the state to implement a variety of environmental health
programs at the community level.
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ON THE PROGRAM

Robert C. Averett is a regional research hydrologist, U.S. Geological

Survey, Water Resources Division, Central Region, Denver, Colorado. He
is responsible for the management and program development of 47 reséarch
projects. Averett has a bachelor's degree, a master's degree and a doc-
torate in aquatic physiology.

H. L. Case III is chief of hydrologic investigations, U.S. Geological

Survey (USGS), Water Resources Division, in Albuquerque where he super-
vises water resources investigations in New Mexico. He has been with the
USGS since 1973 and has had assignments as a hydrologist in Baton Rouge,
Louisiana, and as a project chief in Rapid City, South Dakota. He has a
B.S. in geological sciences from the University of Texas and an M.S. in
geology from Oklahoma State University.

Brad Cates is director of the Office of Intergovernmental Liaison and
special counsel to the administrator, Environmental Protection Agency, in
Washington, D.C. Cates served four terms in the New Mexico legislature
before resigning to accept his present postion. While in the legisla-
ture, he was vice chairman of the House Judiciary Committee, Minority
Caucus chairman, and a member of the Transportation and Education commit-
tees. He received a law degree from the University of New Mexico and a
degree in business management from New Mexico State University.

Gustavo Cordova is health program manager, N.M. Environmental Improvement

Division, where he is responsible for the implementation and management
of several projects, including the Safe Drinking Water Act and the Water
Supply Construction Grants Program. He oversees the compliance and water
quality reporting of more than 1,200 public water systems in the state.
He holds a B.S. and an M.S. in biology from New Mexico Highlands Univer-
sity. He is the author of scientific publications on lead and mercury
toxicity.
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dames F. Daniel 1is the district chief, Water Resources Division, U.S.
Geological Survey (USES), in Albuquerque. He directs the survey's $4.3
million annual water investigation and data collection program in the
state. Before coming to New Mexico in 1979, he was regional ground water
specialist for the Southeastern Region. Daniel, a 24-year USGS veteran,
holds a bachelor's degree in civil engineering from California State Uni-
versity at Sacramento.

Frank C. Diluzio s the director of the Santa Fe Metropolitan Water
Board. His 40 years' experience in the field include serving as assis-
tant secretary for Desalting and Water Pollution Control, Department of
the Interior; special assistant to Sen. Clinton P. Anderson on natural
resource problems; and presidential appointee on the National Water Com-
mission. He has a B.S. and an M.S. in civil engineering from Fenn Col-
lege in Ohio.

Anthony F. Drypolcher is the program manager of New Mexico's National
Pollution Discharge Elimination System program for industrial surface wa-
ter discharges, N.M. Environmental Improvement Division (EID). He has
been with the EID since 1972 and has participated in drafting state regu-
lations for effluent and water quality standards. He studied environmen-
tal and civil engineering on an Environmental Protection Agency water
pollution control fellowship and has a degree in biology from Northland
College in Wisconsin.

Gary Eiceman, an assistant professor of chemistry at New Mexico State
University, has more than 25 research publications to his credit. Most
of his research is concentrated in the area of organic compounds in
wastewater and in studies of fly ash from municipal incinerators.
Eiceman, a Pennsylvania native, has a doctorate in chemistry from the
University of Colorado.

Bruce Gallaher is a water resource specialist with the N.M. Environmental
Improvement Division. He has been involved in a wide range of ground
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water quality investigations and is now completing a five-year study of
the uranium industry. He has a bachelor's degree in mathematics from
Eastern New Mexico University and a master's degree in hydrology from the
University of Arizona. Gallaher is a native New Mexican.

Maxine Goad is a program manager, Water Pollution Control Bureau, N.M,
Environmental Improvement Division. She was the principal designer and
developer of the New Mexico regulations to protect ground water quality
and has been responsible for the implementation of these regulations
since their adoption in 1977. Previously, she worked for Los Alamos Na-
tional Laboratory. She is a native of California and holds a B.S and an
M.S. in physics from Stanford University.

Eugene Hinds is the regional director for the Southwest Region of the
Bureau of Reclamation in Amarillo, Texas. The region encompasses Texas,

Ok 1ahoma, most of New Mexico, and portions of Colorado and Kansas. Hinds
first worked for the bureau in 1961 in Phoenix, Arizona, before moving to
posts in San Bernardino, California; Boulder City, Colorado; Washington,
D.C.; and Denver, Colorado. Hinds grew up in New Mexico and earned a de-
gree in agronomy from New Mexico State University.

Richard Holland is a program manager, Construction Grants Section, N.M.

Environmental Improvement Division (EID). The Kansas native received a
B.A. from Catholic University of America in Washington, D.C., and has
done graduate work in regional planning at the University of Wisconsin,
Madison. He has been with the EID eight years.

Devon E. Jercinovic is a water resource specialist in the Ground Water

Section of the Water Pollution Control Bureau, N.M. Environmental Im-
provement Division. She is completing her master's degree in geology at
the University of New Mexico where she is writing her thesis on the geo-
morphic stability of small watersheds affected by coal surface mining in
New Mexico. She has a bachelor's degree in geology from the University
of Cincinnati.
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Frank Jones is head of the Water Rights Protection Group, Bureau of
Indian Affairs (BIA), Albuquerque. The purpose of the group is to secure
and protect Indian water rights and resources. The group also is in-
volved in water right adjudications and assists tribes in long-range
water development planning. Jones, who has an M.S. in civil engineering
from New Mexico State University, has been with the BIA since 1977. He
also has worked as a construction engineer with the U.S. Fish and Wild-
life Service.

Monte G. Jordan is associate state director for the U.S. Bureau of Land
Management (BLM). The 16-year BLM veteran has been involved primarily
with land and minerals management programs. He was previously the chief
of the Division of Coal, Tar Sands and 0i1 Shale at the BLM headquarters
in Washington, D.C. The Dora, New Mexico, native received a B.S. in geo-
logy from the University of New Mexico.

T. E. (Tim) Kelly 1is president of Geohydrology Associates, Inc., Albu-
querque. The firm has conducted projects throughout the nation including
the Tombigbee Project, the Tellico and Cochiti dams and the Waste Isola-
tion Pilot Project. Before forming his consulting firm, Kelly was a hy-
drologist with the USGS and a subsurface geologist with the Kansas Geo-
logical Survey. The Kansas native received a B.S. from the University of
Dayton and an M.S. from the University of Kansas, both in geology.

Kenton Kirkpatrick, deputy director of the Water Management Division of

the Environmental Protection Agency, Region IV, shares responsibility
with the director for the development, coordination, implementation and
evaluation of the regional water programs and water supply programs. He
develops the division's program strategy, including fiscal year planning.
He also sets priorities for work completion and directs evaluation of
proposed water programs, regulations and policy changes. He holds a B.S.
from Colorado State University and an M.S. from Oregon State University.
Both degrees are in civil engineering.
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Delfin J. Lovato is chairman of the A1l Indian Pueblo Council. The or-
ganization, which was founded in 1598, is comprised of 19 Pueblo Indian

tribes in New Mexico. As chairman, Lovato's responsibilities include
representing the tribes in their interactions with federal, state and
municipal governments; planning long- and short-range economic deve?op-
ment; and overseeing resource management. He is an officer or board
member of some 14 Indian organizations.

Dennis M. McQuillan is a water resource specialist with the Water Pollu-
tion Control Bureau, Environmental Improvement Division (EID). He has

been with the EID four years, serving first as an environmental scientist
compiling data for the Surface Impoundment Assessment Study and then as a
water resource specialist studying the San Jose area of Albuguerque's
South Valley. He has a B.S. in geology from the University of New Mexico.

Philip B. Mutz 1is the interstate stream engineer with the New Mexico
Interstate Stream Commission. His work encompasses a wide range of re-

sponsibilities including water resources investigations and development.
He is advisor to the New Mexico Compact Commissioners on several inter-
state water compacts, including the Rio Grande Compact. Mutz grew up on
his parents' ranch near Eagle Nest, New Mexico. He holds a B.S. in civil
engineering from the University of New Mexico.

Paul Noland 1is the director of Water Resources for the city of
Albuquerque which has about 107,000 water and liquid waste customers.

Noland, a Kentucky native, received a B.A. in history and political sci-
ence from Berea College, Ky., and a master's degree in public administra-
tion from the University of New Mexico. In 1973, the governor of New
Mexico awarded Noland the New Mexico Distinguished Public Service Award.

Charles. L. Nylander is chief of the Water Pollution Control Bureau, N.M.

Environmental Improvement Division (EID). At the EID, he has worked on
both surface and ground water program areas and in technical and adminis-
trative capacities. Previously, he worked for the New Mexico Department
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of Game and Fish and the U.S. National Park Service. The Santa Fe native
holds a B.S. in fisheries management from New Mexico State University and

an M.S. in water resource management from the University of Wisconsin at
Madison.

George 0'Connor is acting director of the New Mexico Water Resources Re-
search Institute. 0'Connor, an agronomist at New Mexico State University
(NMSU), received the Distinguished Research Award from NMSU's College of
Agriculture in 1981. He also has administrative responsibility for a

multimillion dollar, interdisciplinary research study on the uses of ir-
radiated sewage sludge. He holds a bachelor's degree from the University
of Massachusetts and an M.S. and Ph.D. from Colorado State University.

Don R. Patterson, as director of Community Development for the city of

Carisbad, New Mexico, is responsible for environmental services, engi-
neering, federal and state grant programs, and water and wastewater lab-
oratory services. He has also held positions as an environmentalist for
the New Mexico State Health Department and as a surveyor for the E. V.
McCollum Corporation. Patterson has a B.S. in geology and chemistry from
the University of Texas at E1 Paso.

Lt. Col. Julian E. Pylant is district engineer of the U.S. Army Corps of

Engineers, Albuquerque District. Previously he was in the Force Planning
and Programming Division of the Office of the Joint Chiefs of Staff,
Washington, D.C. He also has served as executive officer and assistant
division engineer of the 7th Engineer Battalion, Fort Polk, Louisiana.
He holds a B.S. from the U.S. Military Academy at West Point and an M.S.
in civil engineering from Stanford University.

Russell F. Rhoades, as director of the N.M. Environmental Improvement

Division (EID), is responsible for the overall direction of the divi-
sion's regulatory programs, inciuding planning, organization and imple-
mentation of policy, regulations and statutes. Before coming to the EID
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in 1972, he was the public health sanitarian at the University of Minne-
sota at Minneapolis. He holds a bachelor's degree from the University
of New Mexico and an M.S. in public health from the University of Minne-
sota.

David Tague, program manager of the Surveillance and Standards Section of
the Water Pollution Control Bureau, N.M. Environmental Improvement Divi-
sion (EID), has been with the EID since 1975. He has a B.S. in biology
and chemistry from Western Michigan State University and an M.S. in chem-
ical Timnology and aquatic sciences from Michigan State University.
While at Michigan State, he worked on a research project investigating

Take eutrophication, a project supported by the Office of Water Research
and Technology.

Timothy J. Ward is an associate professor of civil engineering at New
Mexico State University. His previous experience includes four years as
an assistant professor of civil engineering at Colorado State University
and three years at the Center for Water Resources Research at the Desert
Research Institute, University of Nevada. He holds a B.S. and an M.S. in
geological engineering from the University of Nevada and a doctorate in
civil engineering from Colorado State University.

G. E. Welder has been a hydrologist with the U.S. Geological Survey since

1961. He is currently managing a project in San Juan County and a new
project at Brantley Dam. Previously he worked for Exxon and the Texas
State Board of Water Engineering. He holds a B.S. from the University of
Texas an an M.S. from the University of Colorado, both in geology.

Donald B. Wilson is a professor of chemical engineering at New Mexico
State University (NMSU). In addition to his 19 years at NMSU, Wilson al-
so has worked as a consultant to state agencies and private industry and

as a project engineer for Phillips Petroleum Company. Wilson, who has 71
publications and presentations to his credit, has worked on several water
resources research projects. He holds a B.S. from the University of New
Mexico and an M.S. and Ph.D. from Princeton University.
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THE ENVIRONMENTAL IMPROVEMENT DIVISION'S
ROLE IN WATER POLLUTION CONTROL

Russell Rhoades
Director

New Mexico Environmental Improvement Division

On behalf of the Environmental Improvement Division (EID), we are
delighted to have the opportunity to address the Annual New Mexico Water
Conference on "Water Quality in New Mexico." As background for this
morning's session on water quality concerns in New Mexico, I will provide
an overview of the role of the EID in water quality protection and water
pollution control.

The Environmental Improvement Act mandates that the EID of the New
Mexico Health and Environment Department serve the citizens of New Mexico
in areas of environmental management and consumer protection in such a
way as to optimize health, safety, comfort and well-being. To fulfill
this mission, the division has a broad range of environmental protection
and public health programs that deal with such areas as food protection,
water supply, refuse disposal, hazardous waste disposal, subdivision con-
trol, air quality management, radiation control, and occupational health
and safety.

In all program areas, except water pollution control, regulations are
adopted and issued after adversarial-type public hearings by the Environ-
mental Improvement Board (EIB) which is appointed by the governor. Water
pollution control regulations on the other hand, are promulgated by the
Water Quality Control Commission. The division is a constituent agency

of the commission, and the division director is one of the eight agency



directors, or their designated representatives, who are members of the
commission. The ninth member is a representative of the public appointed
by the governor.

The Water Pollution Control Program, one of the division's major
programs, 1is administered by the Water Pollution Control Bureau. The
purpose of the Water Pollution Control Bureau is to prevent and abate
water pollution in New Mexico. While consultation and training are key
ingredients, the bureau's primary emphasis is on the development and
enforcement of regqulations. The bureau fulfills its responsibilities
through five program areas. I will highlight each of these areas briefly.

I will begin with regulation of discharges to surface waters. The
bureau enforces state regulations for discharges to surface waters.
These regulations are Part 2 of the Water Quality Control Commission
regulations. One area given high priority in this enforcement effort has
been the protection of New Mexico's mountain streams. These streams pro-
vide high quality trout fisheries and may serve as a source of domestic
water supply. To protect these streams, enforcement action has been
taken against certain towns and sanitation districts.

Enforcement action has been taken against several other municipal and
industrial discharges over the past two years.

The bureau also promotes compliance with state regulations and im-
proved operation of wastewater treatment plants through on-the-job train-
ing offered through a contract with the Dona Ana Branch of New Mexico
State University, and through a regulatory program requiring certifica-

tion of operators. Under New Mexico law, wastewater treatment facili-



ties, as well as water supply facilities serving 2,500 people or more,
must be operated by, or be under the supevision of, a certified operator.

The second area of bureau responsibilities is regulation of dis-
charges to ground water. The bureau enforces state ground water quality
regulations, which are Part 3 of the Water Quality Control Commission
regulations; except as they apply to certain aspects of the o0il and gas
industry, geothermal installations and carbon dioxide facilities. These
exceptions are regulated by another constituent agency of the commission,
the 011 Conservation Division of the New Mexico Energy and Minerals
Department.

Under commission regulations, an approved discharge plan is required
for any new or newly modified discharge since 1977 and for older dis-
charges upon request of the division. This discharge plan is, in effect,
a permit to discharge to ground water. Emphasis is on the prevention of
ground water pollution because such pollution is very difficult to cor-
rect once it has occurred. Of the 279 discharge plans submitted by April
1, 210 have been approved. Many of these have required extensive modifi-
cation to ensure protection of ground water quality before they could be
approved. Despite the many new or newly modified discharges initiated
since the 1977 adoption of the ground water quality protection regula-
tions, only a single case of noncompliance with the regulations has been
reported for a discharger operating under an approved discharge plan.

The third area of our responsibilities concerns monitoring and sur-
veillance of surface and ground water quality. The information gained
through these activities is used to help direct the bureau's programs.

The bureau is in the final stages of completing a regional water quality



assessment of the Grants Mineral Belt. A study of ground water contami-
nation by toxic organic compounds in the South Valley of Albuquerque is
leading to a "superfund® state contract with the U.S. Environmental Pro-
tection Agency for a remedial investigation and feasibility study that
may result in site cleanup. A recent assessment of the scope and ektent
of ground water contamination by hydrocarbon fuels indicates that this
probiem is more serious than previously realized. A similar evaluation
of toxic substances should be completed this month.

Ongoing surface water monitoring has identified significant standards
vio]ationsﬁin an estimated 200 miles of the approximately 3,500 miles of
perennial streams in New Mexico. These violations are distributed among
six stream reaches.

One of the more widely known programs of the bureau is assistance to
local communities in planning and consiruction of wastewater treatment
facilities. State grants totalling over $4 million were awarded to 14
municipalities and one sanitation district between October 1, 1981, and
December 31, 1982, The state grants serve as state match for the more
than $28 miillion awarded in federal grants under the wastewater treatment
construction grants program of the Federal Clean Water Act. As of Janu-
ary 1983, projects for three large municipalities, four smaller cities
and one sanitation district remain on the state's priority 1ist for
wastewater construction grants funding.

The fifth area of bureau responsibilities is planning for program
direction and evaluation of effectiveness. A notable, though still on-
going achievement, is the development and updating of the state's water

quality management plans which set forth strategies for water pollution



control in New Mexico. A major accomplishment in 1982 was the completion
of the biennial report to the U.S. Congress required under the Federal
Clean Water Act. This report summarized surface and ground water quality
in New Mexico, described state water pollution control programs, and made
recommendations to both the U.S. Congress and the U.S. Environmental
Protection Agency. Copies of this report and information on materials on
water quality and water pollution control are available.

Additionally, the division is responsible for administering EIB
regulations addressing domestic waste discharges up to 2,000 gallons per
day to assure adequate protection from individual, on site, liquid waste
disposal systems. Also, the division is pursuing authority from the fed-
eral government in the areas of underground injection control and hazard-
ous waste management under the Resource Conservation and Recovery Act.

Now that I have provided an overview of the bureau's activities, I
would like to initiate the presentation on water quality concerns by ask-
ing members of the panel on "Protection of Water Quality in Mountain

Streams” to come forward.



PROTECTION OF WATER QUALITY IN MOUNTAIN STREAMS: OVERVIEW

Charles Nylander, Chief
and
Richard Holland, Program Manager

Engineering and Construction Grants Section
New Mexico Environmental Improvement Division

The purpose of this panel discussion is to describe how the water
quality of New Mexico's high mountain streams is protected. By summariz-
ing the variety of multidisciplinary activities undertaken by the Water
Pollution Control Bureau with respect to one particular river, both the
complexity of the problems involved and the various policies, regulations
and programs employed will be presented.

The Red River in northern New Mexico was selected for discussion be-
cause there are both municipal and industrial discharges to the river and
because it is a typical high mountain stream. The Red River's headwaters
1ie in the Sangre de Cristo Mountains in Taos County (figure 1). The
river flows for some 27 miles, from an elevation above 9,500 feet to an
elevation of 6,500 feet at its confluence with the Rio Grande. The
river's total drainage area is 190 square miles, much of which is in the
Carson National Forest.

The upper mountain watershed of the Red River is forested by aspen,
spruce and fir. Reproducing populations of cutthroat, brook and brown
trout inhabit its upper reaches. Rainbow trout are annually stocked in
the river by the town of Red River and the New Mexico Game and Fish

Department.
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There is an intensive development of private lands for summer homes
along a six mile reach of the river above the town of Red River. The
Tower piedmont valley, in the vicinity of the village of Questa, supports
traditional family agriculture. Between the towns of Red River ‘and
Questa 1is Tlocated the Molybdenum Corporation of America, or Molycorp,
mine and mill. The mill's tailings slurry is conveyed by pipelines along
the Red River Fish Hatchery, operated by the New Mexico Game and Fish
Department.

In order to protect the water quality of New Mexico's rivers, the
State Water Quality Control Commission, which is by state law the offi-
cial water pollution control agency in New Mexico, first determines the
designated uses to be protected for a specified stream reach. Then the
commission establishes numeric and narrative criteria to protect these
uses. As one of the constituent agencies of the commission, the Environ-
mental Improvement Division (EID) has been delegated by the commission to
implement several specific programs aimed at ensuring that stream stan-
dards are maintained and that the water quality of each stream is pro-
tected for these designated uses. These programs are effectuated by the
Water Pollution Control Bureau.

Because of its natural conditions, the Red River has been divided in-
to two segments for the purpose of protecting its water quality. The
first segment extends from the river's confluence with the Rio Grande to
about 1-1/2 miles above the fish hatchery; the second extends from that
point, upstream to its headwaters. The upstream reach of the Red River
includes designated uses of irrigation, domestic water supply and high

quality coldwater fishery. For these reasons, the numeric water quality



standards that apply to this upstream reach are more extensive and more
stringent than those for the downstream segment.

By monitoring stream water quality and by using these stream stan-
dards as a guide, the bureau establishes both limitations on discharges
of wastes into the Red River and monitoring and enforcement procedurés to
make sure these 1imits(are not exceeded. One method used to impose these
discharge limitations is the federal National Pollutant Discharge Elim-
ination System permit program, commonly referred to as NPDES permits. To
illustrate how the discharge of contaminants is controlled, this panel
will briefly review the history of bureau activities affecting two dis-
charges to the Red River. The town of Red River and the Molycorp dis-
charges are used as examples of the multiprogram process of bureau water
pollution control activities.

One of these programs, the Engineering and Construction Grants Pro-
gram, assists in reviewing and funding publicly owned treatment works.
For example, the town of Red River received a 30 percent federal grant to
assist in constructing a 3235,000 wastewater treatment system in 1968.
The town finished construction of stabilization ponds with supplementary
surface aeration in late 1972. The effluent from the treatment plant was
discharged to the Red River. However, major amendments to the Federal
Clean Water Act adopted in 1972 included more stringent requirements for
municipal wastewater discharges than the just completed Red River plant
was designed to meet. So the town began the process of obtaining a new
construction grant.

The purpose of the federal and state wastewater treatment construc-

tion grant program is to assist communities in meeting water pollution



control responsibilities. The federal government, through the U.S. Envi-
ronmental Protection Agency (EPA), presently provides 75 percent of the
total eligible project costs. For 10 years now, the state has provided
an additional 12-1/2 percent of the project costs and these funds are ad-
ministered by the EID. The city must provide the remaining 12-1/2 per-
cent of the project costs. Along with the federal dollars, as usual,
come numerous regulations and detailed planning and design requirements
which make the grant process complex and time-consuming.

These requirements, however, are designed to ensure that the grant
recipient has the ability to finance, operate and maintain the system
once it is built, and to ensure that by analyzing various alternative
treatment systems in the detailed planning phase, the most cost effec-
tive, appropriate technology for the specific municipality's wastewater
treatment needs is selected.

The town of Red River is a good example of how this process, even
though it can take many years, can also result in a less expensive and
more efficient wastewater treatment system. The town received a grant
for planning a new treatment plant in 1974. After the planning phase, a
new plant was designed; but, because in 1977 all the bids for construc-
tion exceeded available grant monies, construction was delayed. Bureau
engineering staff questioned the treatment efficiency of the proposed
piant and after intensive engineering review by the bureau, the EPA and a
team of independent consulting engineers, the plant was redesigned.

In 1981, the town was awarded a 34 miliion federal grant and a
3680,000 state grant to construct the first advanced wastewater treatment

plant in New Mexico. The new plant, now 90 percent complete, provides

10



for normal secondary treatment for about nine months of the year. During
periods of high plant flow and Tow streamflow, about three months of the
year, the stream standards for ammonia and phosphorus would be exceeded
without the additional, advanced treatment provided by the new plant.

In designing this treatment plant, the most critical considerétion
was determining appropriate effluent quality limitations which would pre-
serve stream quality and protect designated uses while minimizing con-

struction and operation costs.

11



POINT SOURCE WASTE LOAD ALLOCATION
FOR THE TOWN OF RED RIVER

David F. Tague
Program Manager

Surveillance and Standards Section
New Mexico Environmental Improvement Division

The Federal Clean Water Act requires that every municipality must at
least provide secondary treatment of its wastewater before discharging it
to a surface watercourse. The application of secondary treatment is usu-
ally sufficient to improve the water quality of the receiving stream. In
high mountain headwater streams 1ike the Red River, however, advanced
wastewater treatment, often called tertiary treatment, must be provided
to ensure that violations of water quality do not occur.

When the water quality standards cannot be met by secondary treat-
ment, the state must develop a point source waste load allocation (WLA)
for the municipal discharge. The allocation will specify the quantity of
a poliutant that may be discharged during a period of time. The purpose
of waste load allocation is to preserve and enhance the water quality of
the receiving stream and to protect its designated uses.

The process of developing a waste load allocation for the town of Red
River began with a consideration of the water quality standards of the

Red River. A water quality standard consists of two principal elements:

1. A "designated use" (such as high quality coldwater fishery).

2. "Numeric or narrative criteria" sufficient to preserve the
designated use. We should keep in mind that the designated
use 1is the most 1important element of the water quality
standard.

12



The designated uses of the upper Red River are given in figure 1.
The most vulnerable of these, and hence the most critical, is high qual-
ity coldwater fishery. The numeric criteria or "standards", as they are
usually called, are shown in figure 2. A1l of these numeric standards
are necessary to protect the designated use, high quality coldwater fish-
ery. A point source waste load allocation may be calculated for any

water contaminant that could potentially impair a designated use.

STREAM SEGMENT DESIGNATED USES
The Red River from its confluence Coldwater Fishery
with the Rio Grande upstream to a Fish Culture
point 1-1/2 miles above the bridge Livestock and Wildlife Watering
at the Red River Fish Hatchery. Secondary Contact Recreation
The Red River from a point 1-1/2 Domestic Water Supply
miles above the bridge at the Red Fish Culture
River Fish Hatchery upstream to High Quality Coldwater Fishery
its headwaters, including all Irrigation
tributaries thereto. Livestock and Wildlife Watering

Secondary Contact Recreation

Fig. 1.  Stream Segments and Designated Uses

The intent of the numeric standards for inorganic nitrogen and phos-
phorus is to control the growth of algae and other aquatic plants in
order to preserve the aesthetic and ecologic qualities that originally
provided the basis for designating the stream as a high quality coldwater
fishery. Excessive accumulations of biomass and changes in the kinds of

algae can lead to the deterioration of the quality of the fishery habitat.
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PARAMETER HOW APPLIED STANDARD UNITS

Shalil...
Un-ionized Ammonia Not exceed 02 mg/ 1
Conductivity Be less than 400 umho
Dissolved Oxygen Be greater than 6.0 mg/ 1
Total Inorganic Nitrogen Be Tess than 1.0 mg/1
pH Be within range 6.6 to 8.8 -
Temperature Be less than 20 °C
Total Chlorine Residual Be Tess than .002 mg/1
Total Organic Carbon Be less than 7 mg/1
Total Phosphorus Be less than 0.1 mg/ 1
Turbidity Be less than 25 ftu
Fecal Coliform Bacteria Be less than 100/ 100 cells/ml*

*Based on monthly log mean

Fig. 2.  Numeric Standards

One or both of these plant nutrients are often in short supply in
aquatic environments. The nutrient in short supply will limit algal
growth, providing that all other growth requirements are being met. This
phenomenon is known as the limiting nutrient concept.

Control of the fimiting nutrient only can result in a significant re-
duction in cost of constructing and, in particular, operating advanced
wastewater treatment systems while ensuring that designated uses are pro-
tected. Recognizing the economic importance of this, the Water Quality
Control Commission adopted a provision to the water quality standards (1)
that allows for the control of the Timiting nutrient only. Therefore,
waste load allocations will be developed for nitrogen or phosphorus, but

not both.
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To provide a current data base, the bureau conducted a yearlong
stream and effluent sampiing program on the Red River above and below the

town (figure 3). The purposes of the study were to:

1. Determine which stream standards were being violated (if any) .

2. Characterize the natural background (or ambient) quality of
the river

3. Determine the limiting nutrient

4, Quantify the nonpoint source loading to the river

The results of the study were as follows:

A series of 11 algal assay tests demonstrated that the Red River is a
phosphorus-1limited aquatic environment. Consequently, the river is ex-
empt from the total inorganic nitrogen standard and a waste Joad alloca-
tion is not required for that constituent.

The stream standard for total phosphorus was exceeded on 15 of 21
sampling dates at the station below the treatment works. No other viola-
tions of stream standards were observed at this station.

The mean and range of total phosphorus concentrations observed at
several Red River stations during winter low fiows is shown in table 1.
The natural quality of the river is represented at Station HRG-21, six
miles above the town. The average P concentration here 1is 0.006 mg/
liter. Cultural nonpoint sources in and above the town of Red River add
phosphorus sufficient to raise the river concentration to 0.022 mg/liter,

increasing it 3.67 times.

15
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TABLE 1
Total Phosphorus Concentrations in the Red River
During Winter Low Flow 1979-1981
(mg/1iter--November through March)

STATION NO. OF SAMPLES MEAN MINIMUM MAXIMUM

HR G-21 1 .006 .001 .01
(Middle Fork)

HRG-22 13 .021 .001 .059
(Two miles
above town)

HRG-23.1 10 022 .009 042
(Above 1ift

station)

HRG-23. 3 13 . 154 .03 .37

(Below WWTF)

Effiuent flow from Red River's new wastewater treatment works will
vary seasonally. Critical low streamflow varies monthly. These data are
shown in table 2.

Early on in Red River's WLA process, the bureau recognized that plant
operating costs could be substantially reduced while ensuring that
designated uses were protected if seasonal varijations of flow were
considered. Accordingly, monthly phosphorus limitations were developed
that take into account monthly Jow streamflow and seasonal variations in

wastewater flow.
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TABLE 2

Seasonal Variation of Effluent and Streamflow at the
Outfall of the Red River Treatment Works

CUBIC FEET PER SECOND

MONTH 7Q10% EFFLUENT
January 6.1 0.60
February 5.9 0.60
March 5.9 0.60
April 8.4 0.15
May 16.3 0.15
June 18.0 0.75
July 12.3 0.75
August 11.3 0.75
September 10.7 0.15
October 9.4 0.15
November 5.6 0.60
December 5.6 0.60

*7 consecutive-10 year recurring low flow

Un-ionized or undisassociated ammonia is potentially highly toxic to
trout. However, the concentration of un-ionized ammonia that results
from a given concentration of total ammonia varies greatly as a function
of pH and temperature. The relationship is illustrated in figure 4. We
used this relation together with stream and effluent flow variation to
develop effluent Timitations for un-ionized ammonia while not requiring

unnecessarily stringent ammonia removal.
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The savings in costs of operation to the town of Red River that will
result from wastewater treatment requirements for phosphorus and ammonia
developed on a seasonal schedule was estimated at more than $200,000 per
year. This is a substantial savings to a town of some 5,000 people.

The monthly waste Toad allocations for phosphorus and ammonia are
summarized in table 3. These allocations were recommended to the U.S.
Environmental Protection Agency for inclusion as effluent limitations in

the town's NPDES permit.

TABLE 3
Final Effiuent Limitations for the Red River

MONTH TOTAL PHOSPHORUS TOTAL AMMONIA
January 1.0 30
February 1.0 30
March 1.0 20
April 1.0 20
May 7.5 30
June 1.7 20
July 1.2 14
August 1.2 18
September 5.0 30
October 4.0 30
November 1.0 30
December 1.0 30

20
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MOLYCORP, AN INDUSTRIAL DISCHARGER

Maxine S. Goad
Program Manager

Ground Water Section
New Mexico Environmental Improvement Division

Molycorp, now a division of Union 0il, operates a molybdenum mine and
mill upstream on the Red River from the village of Questa (see map, fig-
ure 1; photograph, figure 2). At the mill, the ore is ground and pro-
cessed to remove molybdenum. The waste materials from the mill form a
slurry (approximately 60 percent water, 40 percent solids; by weight)
known as tailings. These are transported through a pipeline system
approximately nine miles long to a tailings disposal area downstream from
Questa. Liquid overflow from the tailings pond is discharged to a small
decant pond called Pope Lake and thence to the Red River. The discharge
to the Red River is regulated by a National Pollutant Discharge Elimina-
tion System (NPDES) permit.

Effluent limitations can be imposed through NPDES permits. There are
nationwide NPDES effluent limitations that must be met by all dischargers
in a given category (in this case, molybdenum mining and milling). In
addition, the state can, through the permit certification process, impose
more stringent Tlimitations if they are to meet the stream standards
adopted by the New Mexico Water Quality Control Commission (1), including
the general standard for hazardous substances. When Molycorp's permit
was being negotiated in the mid 1970s, two major concerns were under
discussion:

1. The quality of the discharge from Pope Lake to the Red River

22
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Fig. 2. Molycorp Mill and Open Pit Mine
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2. The numerous breaks in the tailings pipeline which had been

occurring since it was put in use in 1966, and the resulting
spills of tailings into the Red River

With respect to the permitted discharge from Pope Lake, the Water
Poliution Control Bureau of the New Mexico Environmental Improvement Div-
ision (EID) took the position that restricting the molybdenum level to
prevent vegetation from accumulating molybdenum levels toxic to animals
and restricting the levels of cyanide, cadmium and zinc to protect fish
life were necessary to meet New Mexico stream standards. With respect to
the tailings line breaks, the division took the position that an effec-
tive spill prevention plan was necessary.

There was considerable public interest in Molycorp's permit. A pub-
lic hearing (2) was held on the permit application by the U.S. Environ-
mental Protection Agency (EPA), the permit issuing entity. Subsequent
adjudication resulted in a stipulated agreement (3) among the parties
which were, in addition to the EPA, the EID and Molycorp, the U.S. Bureau
of Land Management, the U.S. Forest Service, the New Mexico Citizens for
Clean Air and Water, and the Rio Grande Chapter of the Sierra Club. The
permit, issued in June 1977 (4), incorporated all of the provisions re-
quested by the EID to protect stream standards. Requirements included a
strict design and construction development program to result in a de-
crease in molybdenum discharge in 1983, and development and implementa-
tion of a spill prevention plan.

The Molycorp mill is not operating at the present time while mining
operations are changed from the old open pit mine to the new underground
mine. The present tailings area is being expanded to accommodate initial
tailings from the underground operation which is expected to begin in

mid-1983. At the same time, a new 1,320 acre tailings area on Guadalupe
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Mountain about three miles west-northwest of Questa is being proposed to
accommodate future tailings until the year 2018 (5, 6). The surface dis-
charge from the new tailings area would be transported back to the exist-
ing tailings facility near Pope Lake where it would be treated in the‘new
ion exchange plant to remove molybdenum and then discharged back to the
Red River through the exisitng NPDES outfall. See figure 3 for an aerial
photograph of the existing and proposed tailings areas.

Under the New Mexico Water Quality Control Commission (WQCC) regula-
tions (7), the new tailings pond is (in addition to its NPDES permit) re-
quired to have an approved discharge plan which is, in effect, a permit
to discharge to ground water. The discharge plan will address discharges
by seepage through the pond bottom, which are predicted to be substan-
tial. Molycorp was notified in January 1983 by the EID that a discharge
plan was required for the proposed new tailings pond. In order to obtain
discharge plan approval from the EID, Molycorp must demonstrate that the
discharge to ground water will not cause the ground water quality stan-
dards in the New Mexico Water Quality Control Commission Regulations to
be violated at any place of present or foreseeable future use. Molycorp
must also demonstrate that the discharge to ground water will not cause
any stream standard (1) to be violated. This latter requirement for dis-
charge plan approval is particularly relevant in the case of the proposed
Guadalupe Mountain tailings disposal site for the following reasons.

Guadalupe Mountain is a volcanic cone and presently available data
indicate high permeability and rapid movement of ground water through the
basalt under and around it (6, 8). The proposed tailings site is between

the Red River and the Rio Grande on public land administered by the U.S.
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Bureau of Land Management and adjacent to the Rio Grande Wild and Scenic
River Recreation Area. This segment of the Rio Grande and the first four
miles of the Red River above the confluence, were designated by Congress
in 1968 for inclusion in the Wild and Scenic Rivers Act. There are na£u~
ral springs along both the Red River and the Rio Grande in this area.
The springs presently have extremely good quality water although Big Ar-
senic and Little Arsenic springs have misleading names. Legend has it
that in the 1920s, a hermit who lived by Big Arsenic Spring gave these
springs names to discourage others from coming there. The various
springs in this area support diverse aquatic communities, serve as a wa-
ter supply for visitors to the recreation area, and contribute substan-
tially to the flow of both rivers.

Before discharge plan approval can be obtained under state regu-
lations, Molycorp will be required to submit adequate information to
demonstrate that the proposed Guadalupe Mountain tailings disposal will
not cause stream standards to be violated, either in the stream channels
of the springs which constitute tributaries to the Red River and the Rio
Grande, or in the main stems of the rivers themselves. To date, Molycorp

has not yet submitted the discharge plan for the Guadalupe Mountain site.
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STATE COMPLIANCE ACTIVITY RELATED TO THE
RED RIVER IN TAOS COUNTY, NEW MEXICO

Anthony Drypolcher
Program Manager

Surface Water Section
New Mexico Environmental Improvement Division

Wastewater discharges to surface waters in New Mexico fall into two
broad classifications: municipal treated wastewater and nonmunicipal
treated wastewater. Alternative terms used to classify dischargers, al-
though not as accurate, are: publicly owned and privately owned, or sim-
ply, municipal and industrial.

The Red River in Taos County has a discharge in each of these two
categories. Municipal treated wastewater runs from the town of Red River
and consists almost entirely of domestic sewage. The other discharges of
treated wastewater come from the molybdenum mine and mill that Molycorp,
a division of Union 0il, owns and operates.

Discharges containing pollutants that go to surface waters are regu-
lated nationwide under the Federal Clean Water Act through the National
Pollutant Dischargé Elimination System (NPDES, [1]) permit program admin-
istered by the U.S. Environmental Protection Agency (EPA). Under this
program, a permit is issued by the EPA to a discharger that specifies
effiuent limitations, sampling frequencies, sample types and other tech-
nical and administrative conditions that have to be met in order to com-
ply with state and federal regulations. Through the process of state
certification of an NPDES permit, effiuent limitations can be made more

stringent than national technology based effluent guidelines in order to
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protect the receiving waters, such as the Red River, which is a high
quality coldwater fishery.

Due to federal manpower constraints, the New Mexico Environmental Im-
provement Division's (EID) Water Pollution Control Bureau conducts'many
of the inspections, sampling and analysis of the effluent and tracking of
the discharger's self-monitoring reports for the EPA on a contractual
basis. Recently, the state has had to take the lead in enforcement ac-
tivities through the use of state water quality regulations (2). Under
certain prescribed conditions, the bureau can enforce applicable parts of
the Water Quality Control Commission regulations against a discharger
that continually remains out of compliance with its federal NPDES permit.

Both the discharges that I mentioned earlier, Molycorp and the town
of Red River, have repeatedly violated their federal NPDES permits. I
will discuss each of these to show how the EPA, through the NPDES per-
mit program, and the New Mexico Water Quality Control Commission through
the bureau, work toward obtaining compliance with their individual regu-
Tations to achieve effluent quality required of each discharger by law.

The first discharger, Molycorp, has actual discharge points to the
Red River from a large tailings pond and a small decant pond called Pope
Lake below the village of Questa. In addition, for many years a serious
water pollution problem came from unpermitted discharges, that is, breaks
in a seven-mile portion of tailings lines that run alongside the Red
River. The tailings lines carry mill tailings in a slurry from the mine
down to the mill tailings disposal area below Questa. Breaks have re-
sulted in tailings spilling into the Red River, causing the EPA, the

state EID and other interested parties, to enter into a Stipulated
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proposed. For the first time in its history, The EPA issued the guide-
lines in keeping with a court schedule with these regulations.

Industries have been very successful in their efforts to comply with
the earlier BPT regulations. Fully 96 percent of the regulated facil-
ities have installed the required equipment. This substantial investment
on the part of our industries has complemented the efforts of American
municipalities to reduce the discharge of wastes into the nation's lakes
and streams, thereby improving the quality of waters for a wide variety
of uses.

Improving the quality of surface waters is only half of the water
quality concern of the American people. Fully half of all Americans
depend on ground waters for their drinking water, irrigation of crop-
lands, industrial uses and other forms of water consumption. As each of
you is intensely aware, we in New Mexico have far greater reliance on
ground waters than people in other sections of the country where surface
waters are more abundant.

The quality of our underground water resources has been the leading
concern of two pieces of legislation beyond the Clean Water Act and the
Safe Drinking Water Act--although these laws have played a role in shap-
ing our developing national ground water policy. The Resource Conser-
vation and Recovery Act (RCRA), which regulates facilities engaged -in the
treatment, storage and/or disposal of solid wastes; and the Comprehensive
Environmental Response, Compensation and Liability Act, better known as
"superfund”, also make ground water quality central issues of current en-

vironmental policy.
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Under RCRA, ground water quality considerations have been central to
all regulations governing land disposal facilities, surface impoundments
and land treatment facilities. Under regulations issued last July, any-
one operating a land disposal facility must install sealed double liners
to prevent any liquid within the landfill from leaching into surrounding
ground waters. These regulations merely complement the requirements that
had been issued with the original RQRA regulations in November 1980 for
monitoring surrounding ground water.

Strict 1limits on the liquid content going into land disposal facil-
ities and monitoring requirements to assess the quality of surrounding
ground waters, along with liners, go a long way toward ensuring that we
will be able to prevent the worst nightmares of ground water guality that
concern many people.

Such nightmares, as is common with other areas of human uncertainty,
thrive in the absence of adequate information. We know that when people
talk of movement in waters on the surface, we are talking in terms of
miles per day. Under the ground, we might be talking in terms of inches
per year. Better understanding of ground water movements must be one of
our Teading research concerns.

Some people are under the impression that once a plume of some pollu-
tant enters an underground aquifer, the entire aquifer is unsuitable for
human use. This is not accurate in many respects, but we are not sure
how many. We know, for example, that even in Tlarge bodies of surface
water we can have wide variations in water quality from one shore to

another. With water moving so much more slowly under the ground, it
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makes sense that pollutants moving within that water would move corre-
spondingly slower.

We know, too, that different grains of sands and other substances
beneath the soil frequently filter many surface poliutants out of water
moving through the earth. We don't always know what might come out, or
how quickly, or with what variations in cond{tions.

Further, we know that different qualities of water are suitable for
different kinds of uses. Some water might contain residues of pesti-
cides, or fertilizers, or other material that would make that water use-
less for direct human drinking. That would not mean, however, that the
same water could not be used to irrigate fields or for some other very
valuable, noningestion purpose. We could use more research into the
quality of water appropriate for different uses.

Where RCRA covers the regulation of currently operating waste dispos-
al facilities, superfund covers abandoned or inactive facilities and at-
tempts to guide national efforts to clean up those sites, remedying the
damage that has occurred and preventing future damage as the task is com-
pleted. People here in New Mexico's Environmental Improvement Division
are thoroughly familiar with the ground water concerns of superfund.
They are deeply involved in ground water assessments that will shape the
course of future responses to each of the four superfund sites 'in the
state.

While we at EPA move vigorously to address some of the water quaility
concerns of the American people, we remain aware of the ways in which
these quality concerns can affect water supply decisions. We make a con-

scious effort to separate these concerns and leave questions about the
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development of new water resources in the hands of state and local gov-
ernments where they have been throughout American history.

Last year, EPA began the development of a national ground water
policy. Given the scope of the subject and the variety of interests éon-
cerned about the final shape of the policy, you might expect that the
final policy will involve more than one agency and more than one year's
preparation. The EPA is now awaiting comments and further Cabinet Coun-
cil action. However, let me outline the five guiding principles that
have shaped EPA's approach to the policy so far.

First, our policy must recognize the primary role of states in ground
water protection.

Second, we should encourage voluntary state strategies for the pro-
tection of ground water resources and foster coordination among the var-
ious state institutions in protecting ground water policy.

Third, the level of ground water protection should consider projected
future uses as well as current usage.

Fourth, EPA's role should emphasize coordination of our own existing
authorities.

And fifth, EPA will not become involved in the important state re-
sponsibility of allocating ground water rights. Our duties center on the
water quality concerns of the American people.

These are the major issues of water quality, both on the surface of
the earth and under the ground, that the American people will confront in
the coming years. We know that working through the New Mexico Water Re-
sources Research Institute, you can make valuable contributions to the

developing national discussions of these policies.
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Talking about your continued work 1is somewhat easier than talking
about how work will continue at EPA these days. We know that the work of
environmental protection will go on but I know that many of you share
reservations about whether the efforts of regulatory reform, increased
reliance on our federal system, and considerations of balancing environ-
mental regulation and economic growth can continue.

The overriding concerns of environmental protection are not partisan
issues, and the environmental concerns that inspired the formation of EPA
are not the same environmental concerns that the American peopie face in
1983. I would, however, like to share with you a few of the thoughts
that our new adminisirator expressed to EPA employees the day after his
nomination was announced.

Explaining why he decided to come back to EPA--after noting that his
wife thinks he ought to be committed for doing so--Mr. Ruckelshaus told
us:

...I have come to believe that over the years since leaving
EPA, that how free societies deal with chronic problems of mod-
ern life like pollution, resource depletion and population pres-
sures, will very much dictate whether free societies will remain
free.

These chronic problems that persist, that are difficuit to
manage, the mangement of risk itself, is a very divisive, very
emotional thing for a free society to face and what we need to
do is get better at it. And we need to do all of these things
in the context of freedom.

He added:
EPA should be in the forefront of preserving human health

and the environment and at the same time never losing sight of
our central focus on freedom.
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That central message was woven throughout Mr. Ruckelshaus' text. He
also reminded those of us who work with him at EPA:

The debate over whether we are going to protect human
health and the environment ended 15 years ago...The issue today
isn't whether we are going to clean up, but how...In discharg-
ing our responsibilities, we must never, never forget that we
are public servants. Our Jjob is to serve the people, not con-
demn them, not bully them.

I have enjoyed the opportunity to be with you today and I hope that I
have helped a bit in indicating some of the directions of our national

environmental concerns at EPA.
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LONG-RANGE PLANS FOR HYDROLOGIC INVESTIGATIONS
H. L. Case III, Assistant District Chief
G. E. We1de$?dHydrologist
New Mexico District, Water Resources Division
United States Geological Survey
ABSTRACT

Solutions to future water resources problems in New Mexico will re-
quire water information users to have accurate hydrologic data and inter-
pretations available during the decision process. The purpose of this
report is to briefly describe projects that will address and assist in
providing solutions to these problems.

Objectives of the eight hydrologic data collection projects presented
in this report include continuing to identify future data needs, con-
ducting an analysis of the water quality, ground and surface water obser-
vation networks, and entering all available current and historical hydro-
logic data into the U.S. Geological Survey (USGS) Data Storage and
Retrieval System (WATSTORE). Objectives of areal appraisal studies in-
clude evaluating the water resources in the Gallup-Grants-Zuni-Acoma sag
area and on the eastern fiank of the Sandia and Manzano mountains in
Bernalillo County. Potential projects for basin assessments include
quantifying the ground water/surface water relationships on rivers with
flows governed by compacts, and an investigation of the water resources
of the Estancia Basin. Projects that will assist in the evaluation of
energy-related activities include describing the effects of resaturation
of coal mines and of milling operations on the quality and quantity of

ground and surface waters.
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Activities that need to be undertaken to assist in addressing waste
disposal problems include the evaluation of the hydrologic factors in-
fluencing the feasibility of cleanup at the Albuquerque South Valley
"syperfund® site and the establishment of a monitoring network at the
Waste Isolation Pilot Plant (WIPP) project near Carlsbad. Scientific
methods that need to be developed include: (1) the testing of analytical
techniques for estimating site-specific conditions with the results of
digital hydrologic models, and (2) the determination of the influence of
recharge from ephemeral streams on alluvial aquifers. Quantified surface
water/ground water interaction information is needed by water managers
charged with comprehensive water management of the Rio Grande system.
Information services that need to be accomplished include conducting
question-answer sessions on hydrology at local levels and preparing a
nontechnical report describing the hydrology of the southern Mesilla
Basin for the lay reader.

INTRODUCTION

The need for water resources information in New Mexico 1is constantly
changing as the availability, use and management of water changes. Urban
and industrial development, new water management practices, depletion of
existing supplies and innovative water resources technology all change
the type and frequency of information required by water resources plan-
ners. Local and federal budget constraints require program planners to
ensure that 1limited funding and human resources are directed toward
solving the most critical water problems and obtaining the maximum re-
sults possible for the effort expended. This can be referred to as get-

ting the "biggest bang for the buck."
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The purpose of this plan is to describe the studies that the USGS
believes are needed to help answer future questions by water resources
planners in New Mexico, and that are consistent with priorities of the
Department of the Interior and local needs. By identifying potential
problems and studies, this plan also provides a mechanism for other fed-
eral, state and local agencies to contribute their expertise, advice and
resources toward developing a comprehensive and efficient approach for
solving the problems.

Active projects in the New Mexico district are funded in cooperation
with the New Mexico State Engineer Office (SEO), the New Mexico Highway
Department, the New Mexico Bureau of Mines and Mineral Resources, the
Pecos River Commission, the Rio Grande Compact Commission, the Albuquer-
que Metropolitan Arroyo and Flood Control Authority, the city of Albu-
querque, the city of Alamogordo, the city of Las Cruces, the New Mexico
Environmental Improvement Division (EID), the Santa Fe Metropolitan Water
Board, the Zuni Pueblo and the Alamo Band Navajo tribe. Federal coopera-
tors are the Bureau of Reclamation, the National Park Service, the Bureau
of Land Management (BLM), the Bureau of Indian Affairs, White Sands
Missile Range, the Department of Energy, the U.S. Army Corps of Engi-
neers, and Holloman Air Force Base.

Potential investigators for the programs outlined in this repori are
not limited to the personnel of the USGS. By identifying a project need,
we are saying that we believe: (1) the information needs to be obtained,
(2) the objectives of the study are consistent with the mission of the

Water Resources Division, and (3) the personnel and technical capabil-

80



ities to meet the objectives are, or can be, available within the New

Mexico district.

The ideas and subsequent studies (program steps) discussed in this
plan are products of special and ongoing program review sessions with
state cooperators and dinternal identification by New Mexico district
personnel. The steps were grouped into broad categories of need and
scientific discipline that are referred to as program elements. Many
active and planned projects (program steps) may need to be successfully
completed to achieve the Tlong-range goals identified for the program
elements.

Many of the program steps (projects) identified logically could be
placed in other program elements than those shown. In fact, all steps do
contribute to overall knowledge and, hence, to all program elements. The
placement is subjective according to our view, but we hope that capri-
ciousness has been avoided.

In addition, this listing reflects the "best guess" of needs based on
today's problems. As water problems change, so will the emphasis on
individual steps and elements within this plan. Therefore, we do not
view this plan as a binding project-by-project priority commitment for
future studies. Rather, it is a guide for development of programs in a
logical sequence. As such, it is intended to be periodically reviewed,
changed and restructured as problems change and as the general level of
water knowledge increases. Indeed, this document represents the revision
of a plan developed by the New Mexico district in 1980 that covered the

timeframe 1980-84., By viewing the program and water information needs as
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a whole, however, we have attempted to identify those activities that
should endure in spite of changing emphases.

The authors wish to thank the personnel of the SEOQ and the EID for
their perspective and input during the formulation of the ideas that are
included in this plan. In addition, their review of the plan and the re-
view by personnel of the New Mexico Bureau of Mines and Mineral Resources
are greatly appreciated.

PROGRAM ELEMENTS

Hydrologic Data Collection and Processing

The accuracy of interpretive studies is dependent on the type and
quality of hydrologic data available or coliected. Water 1level, water
quality and water use data provide the cornerstone for hydrologic inves-
tigations. The need for collection of specific hydrologic data often is
indicated during the first phase of a study. Such data colliection is the
logical next step toward a better understanding of a hydrologic system.
The proper type of data can be invaluable 1in narrowing the range of un-
certainty in results of hydrologic investigations.

In the future, all phases of hydrologic data collection must continue
to reflect the need for efficient use of personnel, travel and other re-
sources. To meet high priority changing needs, existing and future data
collection programs will have to be reviewed frequently and coordinated
with other data collection and investigative agencies.

Current surface water data collection activities in New Mexico in-
clude measuring stream discharge at approximately 227 gauging stations,
stage and contents for 25 lakes and reservoirs, and gauge height at 135

crest stage, partial record stations. Water 1levels are recorded at 91
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federal network observation wells. Water quality data are collected at
89 gauging stations, six partial-record stations, one reservoir, 44
springs and 293 wells (USGS, 1982). Water levels are measured periodi-
cally in approximately 5,000 wells as part of a cooperative program with
the SEO. Water use data are collected for every county in New Mexico and
are available in a publication by Sorensen (1982).

Goal. Continue to collect and disseminate information on the water
resources of New Mexico through the most efficient use of available money

and manpower.

Program Steps. Planned or needed new projects (table 1) to:

1. Identify data needs and coordinate data collection. The USGS
views this step as a continuing process. The 1983 Annual New
Mexico Water Conference (April 5-6, 1983) provided a forum
for the exchange of data needs for Tlocal, state and federal
agencies. The identification and collection of hydrologic
data must continue to be flexible and responsive to changing
needs, but must also provide a consistent baseline for mon-
itoring long-term trends and changes.

2. Conduct a network analysis for the collection of surface
water, ground water and water quality data. A scientific,
statistically valid analysis of frequency and areal distrib-
ution of data collected is needed to ensure that meaningful
data are collected and personnel and limited monetary re-
sources are efficiently utilized.

3. Enter historic, current and future hydrologic data in
WATSTORE. This step reflects a commitment to organize and
centralize hydrologic data 1in the New Mexico district.
Specific activities in this step include evaluating the dis-
trict's technical files, entering historic water quality data
and continuing the conversion and entry of water well records
into the ground water site inventory (GWSI) data base. The
processing of data in OMNIANA, the former New Mexico district
in-house ground water data storage system, into GWSI is also
part of this step.

4. Collect borehole-geophysical log information. This step in-

cludes collecting existing logs and using the New Mexico
District logger to obtain additional borehole-geophysical logs
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TABLE 1
Time Frames for Active and Planned or Suggested Studies in the New Mexico
(A solid 1ine indicates an active project. A dashed Tine indicates a
planned or suggested project or the extension of an active project. An
arrowhead indicates the end of a project; no arrowhead indicates that the
project might continue.)

L H#YDROLOGIC DATA COLLECTION AND PROCESSING 1983]198411985]1984]1987
4. ACTIVE PROJECTS

1. SURFACE WATER

2. GROUND WATER

3. WATER QUALITY (CHEMICAL, SEDIMENT, BIOLOGICAL)
4o WATER USE

B. PLANNED OR SUGGESTED NEW PROJECTS

1. DATA NEEDS IDENTIFICATION AND DATA COLLECTION COORDINATION —]— | —
2. NETWORK ANALYSIS OF SW, GW, AND QW -
3. PROCESSING OF HYDROLOGIC DATA

4. GEOPHYSICAL LOGGING OF KEY WELLS el e b Sy
5. COMPILATION OF AQUIFER TEST DATA =
6. MUNICIPAL WATER~QUALITY SURVEY — —
7. INVENTORY OF ORGANICS IN VADOSE ZONE —_— |

PRECIPITATION QUALYTY NETWORK -— I

Z ﬁREﬂt APPRAISALS
4. ACTIVE PROJECTS

l. ZUNY TRIBAL LANDS -
2. SAN AGUSTIN PLAINS .

3. CIBOLA COUNTY
4. SOCORRO COUNTY —
5. CATRON COUNTY e 0]

B. PLANNED OR SUGGESTED NEW PROJECTS

1. {(a) SAN ARDRES ~ GLORIETA AQUIFER OF ZUNI UPLIFT Rt e

(b) SAN ANDRES ~ GLORIETA AQUIFER OF ACOMA SAG —
2. SANDIA - MANZANO MOUNTAIN HOME SUPPLIES - e e [ e
3. TAOS AND RIO ARRIBA COUNTIES R
4. WATER QUALITY IN AQUIFERS ABOVE MINERAL DEPOSITS ———
5. HYDROLOGIC EFFECTS OF NAVAJO INDIAN IRRIGATION PROJECT
6. CURRY AND QUAY COUNTIES, OGALLALA AQUIFER Bt e
7. SANDOVAL COUNTY [SUIU
8., SALTWATER ENCROACHMENT, TULAROSA BASIN JE—

0. BASIN ASSESSMENTS
A. ACTIVE PROJECTS

1. PARTS OF PECOS RIVER BASIN S
2. PARTS OF.RIO CRANDE BASIN S RO
3, SWAB —]

4. TULAROSA BASIN, GEOPHYSICAL STUDIES >
5. SOUTHERN MESILLA BASIN -
6. SAN JUAN BASIN GROUND WATER -
7. MIMBRES BASIN GROUND WATER -

B. PLANNED OR SUGGESTED NEW PROJECTS

1. GROUND WATER/SURFACE WATER INTERACTION — ] e
2. ESTANCIA BASIN o |

3. MIDDLE RIO GRANDE WATER QUALITY — S SE—
4. GILA RIVER BASIN —

5. PECOS RIVER STUDIES: ROSWELL, BRANTLEY, MALAGA —_— —>
6. ALBUQUERQUE-BELEN, ROSWELL BASIN FRESHWATER/SALT WATER [RRRNN RO S
7. PUERCO RIVER WATER QUALITY

LI, FOSSIL FUEL AND MINERAL EXTRACTION
A. ACTIVE PROJECTS

l. RF/RO MODEL COAL LEASES, SAN JUAN BASIN
2, EPFECTS OF COAL DEVELOPMENT ON SAN JUAN RIVER
3. RESATURATION OF MARIANO LAKE URANIUM MINE
4, EFFECTS OF MINE DEWATERING ON KIM~ME-NI-OLI WASH RSN URENEY VDY SN ——
5. HYDROLOGY OF IN SITU URANIUM-LEACHING MINING -
6. JEMEZ GEOTHERMAL STUDIES
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B. PLANNED OR SUGGESTED NEW PROJECTS

1. RESATURATION OF COAL MINES

2. EFFECTS OF MILL TAILINGS

3. QUALLTY OF WATER IN GRANTS MINERAL BELT
4, QUALITY OF WATER IN SILVER CITY AREA
5. ACID RAIN, FOUR CORNERS AREA

6., QUALLTY OF WATER NEAR QUESTA

WASTE DISPOSAL
A. ACTIVE PROJECTS
1. WASTE ISOLATION PILOT PLANT (WIPP)
B. PLANNED OR SUGGESTED HEW PROJECTS

1. ALBUQUERQUE SOUTH VALLEY “SUPERFUND' HYDROLOGIC STUDY
2. LONG~TERM MONITORING NETWORK AT WIPP

3. TIME-OF-TRAVEL FOR HAZARDOUS~WASTE SPILLS

&4, EXTENT OF HYDROCARBON CONTAMINATION

5, EFFECTS OF LANDFILL AND FEEDLOT SITES

6. DENITRIFICATION POTENTIAL OF SOILS

PI. SCIENTIFIC METHODS DEVELOPMENRT

4. ACTIVE PROJECTS

1. TREND-ANALYSIS TECHNIQUES, EFFECTS OF COAL DEVELOPMENT
2, MORITORING CRITERIA FOR IN SITU MININC

B. PLANNED OR SUGGESTED NEW PROJECTS

1. DIGITAL MODEL ANALYTICAL TECHNIQUES

2. ESTIMATION OF RECHARGE FROM EPHEMERAL STREAMS

3. FEFFECTS OF GASES IN AQUIFERS

4., SENSITIVITY ANALYSES OF DIGITAL MODELS

5, SOLID-STATE RECORDERS FOR RAPID WATER~LEVEL CHANGES

I WATER MANAGEMENT

A. ACTIVE PROJECTS

1. ALBUQUERQUE FLOOD AND WATER-QUALITY RUNOFF

2. EFFECT OF WITHDRAWALS NEAR ALAMOGORDO

3. SANTA ROSA RESERVOIR EFFECTS

4, ALBUQUERQUE URBANIZATION EFFECTS ON GROUND AND SURFACE WATER
5. SANTA FE MODEL STUDY

8. PLANNED OR SUGGESTED NEW PROJECTS

1. RIO GRARDE BASIN COMPREHENSIVE HYDROLOGIC MODEL

2, EFFECTS OF SANTA FE URBANIZATION ON RETURN FLOW TO RIO GRANDE

3. WATER QUALITY CHANGES NEAR SMALL COMMUNITIES

4. EFFECTS OF RECREATIONAL DEVELOPMENT NEAR ELEPHANT BUTTIE
RESERVOIR

5. MIDDLE RIQ GRANDE RESERVOIRS EFFECTS

6. REMOTE SENSING AND WATER USE

7. SOURCE OF NITRATES IN ALBUQUERQUE SOUTH VALLEY

8., ARTIFICIAL RECHARGE ALBUQUERQUE WEST MESA AND ALAMOGORDO

YIII, INFORMATION SERVICES .

A. ACTIVE PROJECTS

1. WATEK RESOURCES OF SAN JUAN BASIN
2. COAL AREAL 62 WATER INFORMATION
3. ANNUAL PROGRAM REPORTS

4. PROJECT REPORTS

B. PLANNED OR SUGGESTED NEW PROJECTS

1. DEFINITION OF NEW WATER PROGRAM NEEDS

2. PUBLIC QUESTION AND ANSWER SESSIONS

3. LAYMAN'S REPORT ON MESILLA BASIN

4, LAYMAN'S REPORT ON SCARCITY OF WATER IN PARTS OF NEW MEXICO
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from key new and existing wells. Logging existing holes pro-
vides a relatively inexpensive method for determining the
Tithology and geometry of aquifers and confining beds.
Borehole-geophysical logs supply valuable information on the
“third dimension" of hydrologic investigations which often
must be estimated because of a lack of data.

Obtain aquifer test data. Numerous aquifer tests have been
conducted in New Mexico. These data need to be gathered,
evaluated and placed in one location. A bibliography of
existing aquifer tests may be prepared. With a first gen-
eration of digital models having been developed for selected
areas of New Mexico, a need for vertical hydraulic head data
has been identified. In addition, new aquifer tests are
needed to provide data about the hydraulic properties of most
aquifers and confining beds in New Mexico. Aquifer tests
need to be conducted whenever the resources and potential for
obtaining interpretable data exist.

Conduct a statewide municipal water quality survey. The pur-
pose of this step is to ensure that water quality data for
aquifers providing water to municipal systems are available
for informed management. Organic, toxic and trace element
concentrations in water from these aquifers need to be deter-
mined. Periodic comprehensive sampling of municipal water
supplies also provides a quantitative basis for evaluating
natural or man-induced changes in water quality.

Test for organics in the vadose zone. This step is critical
for areas such as the South Valley of Albuquerque where sur-
face sources of organic pollution are postulated. The or-
ganics may be trapped by clay and silt lenses above the water
table.

Expand the precipitation quality observation network. As
industrial and municipal developments in the Southwest in-
crease, changes in the quality of precipitation (including
snowfall) might occur. One factor influencing the quality of
surface and ground water is the initial quality of the water
before it contacts the earth's surface. A program is needed
to monitor selected ions in precipitation for background in-
formation in several areas of the state.

Areal Appraisals. Areal appraisals may provide reconnaissance or

detailed pictures of the state's water resources and are useful precur-

sors to more detailed modeling and problem solving efforts.

They may

include first cut models of large areas in order to reduce the range of
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uncertainty in parts of the water budget. Study areas may include parts
of a county, a county, or several counties. Because the natural flow of
water is not governed by political boundaries, areal appraisals provide a
mechanism for studying a complete hydrologic system .

Current areal studies being conducted by the New Mexico district (fig-
ure 1) include studies of the water resources of the Zuni tribal lands and
the plains of San Agustin. Water resources investigations for Cibola,
Socorro and Catron counties are also underway.

Goal. Identify geographic areas requiring water resources investiga-
tions and conduct studies in these areas emphasizing hydrologic rather
than political boundaries.

Program Steps: Planned or needed new projects (figure 2) to:

1. Evaluate water resources of the Glorieta-San Andres aquifer
system in the Gallup-Grants-Zuni-Acoma Sag area. Development
by municipal, domestic and industrial water users in this
area is increasing. The effects of increased withdrawals on
the quality and quantity of existing supplies need to be in-
vestigated. Hydrological data, including water levels, aqui-
fer and confining bed hydraulic properties and thicknesses,
and vertical hydraulic gradients are needed to better con-
ceptualize the hydrologic system and quantify the effects of
its development.

2. Evaluate water resources of the area on the eastern flank of
the Sandia and Manzano mountains in Bernalillo County. De-
velopment in this area is expected to continue. The effect
of increased demand on the quality and quantity of water in
the area needs to be quantified to provide county planners
with information for evaluating requests for development.

3. Evaluate water resources of Taos and Rio Arriba counties.
The recreational activities of this area are placing in-
creased stress on the quality and quantity of the water sup-
ply. A reconnaissance of the water resources is needed and
the effects of development in high use recreation areas
(Taos, Rio Costilla, Red River) need to be identified.
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EXPLANAT ION

Zuni Tribal Lands
San Agustin Plains
Cibola County
Socorro County
Catron County

2.
3.
4.,
5.

1.
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Locations of Areal-Appraisal Study Areas, Active Projects 1983
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Water Quality in Aquifers Above Mineral Deposits (Statewide)
Hydrologic Effects of Navajo Indian Irrigation Project
Curry and Quay Counties, Ogallala Aquifer

Fig. 2.
Suggested Projects
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river basin, a smaller tributary basin, or an

Determine the quality of water in aquifers overlying mineral
production zones in areas of intense energy development.
Current state regulations require “"casing off" of selected
water-bearing units in oil and gas production areas. An
updated evaluation of the quality of water in these units
could be wused by the reguiating agencies and industrial
users in determining the effect of current and planned
“casing of f" practices.

Evaluate the effect of the Navajo Indian Irrigation Project
on water resources. The idrrigation project 1is currently
applying large amounts of San Juan River water to sediments
in an area of the San Juan Basin. The effects on the quan-
tity and quality of water in the shallow water system need
to be studied. The potential for salt loading in the soils
also needs to be monitored and evaluated.

Determine effects of water withdrawals in Curry and Quay
counties (northern High Plains). Water level declines in
the Ogallala aquifer in this area continue. The geographic
distribution and rates of declines based upon large-scale
management practices need to be determined.

Evaluate the water resources of Sandoval County. Existing
hydrologic conditions, particularly in the Santo Domingo
area and in the eastern part of the San Juan Basin, need to
be defined.

Locate the fresh water, salt water interface in the southern
Tularosa Basin. Continued demand on the limited fresh water
resource of the area creates the potential for encroachment
of saline water into wells that currently produce fresh
water. Application of solute transport models can assist in
the evaluation of potential movement (laterally and ver-
tically) of dissolved constituents in the subsurface.

BASIN ASSESSMENTS

Basin assessments are studies of the hydrology of areas that are

bounded by topographic drainage divides. They may include an entire major

These studies can yield qualitative or quantitative information on surface
and ground water resources, depending on the scope of the investigation.

Precipitation-runoff relations, stream gains and losses, effects of ground

90
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water withdrawals on streams, land-use effects on streamflow, changes in
sediment load, and quality of water are subjects that may be evaluated in
basin assessments.
Basin assessments are needed to:
1. Describe the water resources and availability of water in a
river basin
2. Provide information for determining the amount of water that
can be utilized for agricultural and other uses at a partic-
ular time
3. Provide information for determining the effects of indus-
trial, agricultural and energy-related development on the

quality of ground water and surface water

4. Provide information for predicting floods and the location of
areas vulnerable to flooding

5. Provide information that can be used in the design of struc-
tures that must be flood resistant, such as bridges, dams and
levees

6. Provide information on sediment transport and deposition by
streams

7. Provide hydrologic data needed for the conservation of fish
and other wildlife

The locations of active basin assessment projects in New Mexico are
shown in figure 3. Projects are currently in progress in parts of the
Pecos and Rio Grande basins. The Southwest Alluvial Basin (SWAB) Regional
Aquifer System Analysis is concentrating efforts in the Albuquergque-Belen,
Socorro, Palomas-Engle, Mesilla, and Animas basins. A water resources
investigation, including surface geophysical studies, 1is underway in the
Tularosa Basin. The geohydrology of the Mimbres Basin and effects of
development on the ground water resources of the San Juan Basin are also

being studied. A new effort, in addition to the SWAB studies, is being
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attempted to quantify vertical hydraulic gradients and the river-aquifer

relationship in the southern Mesilla Basin.

Goal.

Identify, conceptualize and quantify the components of water

budgets for the major bolsons and river basins in New Mexico.

Program Steps. Planned or needed new projects (figure 4) to:

1. Study the ground water/surface water interaction and effect
on streamflow. The effect of ground water withdrawals on
flow in rivers that are subject to legal constraints should
continue to be quantified. In addition, the effect of future
withdrawals on river flows and existing ground water users
will have to be known (predicted) in order for regulating
agencies to make informed management decisions. A corollary
to this is to better quantify the recharge effects of river
flow on the ground water system.

2. Evaluate the water resources in the Estancia Basin. The
Estancia Basin contains a complex aquifer system that in-
cludes the Madera Formation, Glorieta Sandstone and alluvium.
A quantitative study of the basin will result in a better
conceptualization of the flow system, determination of quan-
tity of water available, and improved prediction of effects
of present and future development. This is a complimentary
effort to the areal assessment step regarding the east slope
of the Sandia and Manzano mountains.

3. Assess water quality in the middie Rio Grande area. Past and
present studies of the middie Rio Grande area have concen-
trated on the quantity of water and have only generally des-
cribed the quality of water. A study that will identify
variations in ground water quality (areally and vertically)
and variations in streamflow quality will enable planners to
make informed decisions regarding future development.

4. Quantify surface water and/or ground water interaction in the
Gila River Basin. Studies of the effects of ground water
development in the Gila River Basin on the flow in the Gila
River are needed to evaluate the effects of changing water
use patterns, potential construction of surface water im-
poundments and alternative conjunctive use management of the
river-aquifer system.

5. Study streamflow quantity and quality of the Pecos River.
The effects of changing land use and industrial development
on the quality and quantity of flow in the Pecos River need
to be evaluated. Such studies could include channel losses,
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reservoir bank storage, water quality changes in specific
reaches, water budgets, and ground water/surface water inter-
action. Specific areas to be studied include the Roswell
area, Brantley damsite, and Malaga Bend.

6. Identify depth of the fresh water-salt water interface in the
Roswell and Albuguerque-Belen basins. The vertical and areal
extent of fresh water in these basins needs to be determined.
Changes in extent and depth due to present and future devel-
opment will have to be evaluated.

7. Study water quality in the Puerco River and associated aqui-
fers. The extent of current aguifer contamination caused by
a tailings pond breach and the hydrologic processes involved
in contaminant migration need to be further defined. An
evaluation of the effectiveness of the cleanup operation that
already has been conducted on the Puerco riverbed needs to be
assessed.

Fossil Fuel and Mineral Extraction

The studies in this element evaluate the effects of energy related
activities on the hydrologic system. These activities include oil and gas
exploration, coal, copper and uranium mining, and geothermal development.

Active fossil fuel and mineral extraction projects currently under
investigation by the New Mexico district are shown in figure 5. The USGS
is currently involved in surface water/ground water, and rainfall/runoff
modeling in coal-lease areas of northwestern New Mexico. The effects of
coal development on the San Juan River also are being studied. The re-
saturation of Marino Lake uranium mine and the subsequent effects on the
quality and water levels of the ground water system are being evaluated.
The effects of dewatering the Phillips mine on the quantity and quality of
flow in Kim-me-ni-oli Wash, an ephemeral stream, are being quantified. In
addition, the USGS is assisting the BIM in evaluating the processes and

requirements for adequate monitoring networks for in situ uranium leach-
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ing mining operations. The effects of potential geothermal development on

water resources in the Jemez Mountains area also are being studied.

Goal.

Provide water quality and quantity data and interpretations for

informed evaluations of the effects of energy-related activities on the

state's water resources.

Program Steps. Planned or needed new projects (figure 6) to:

2‘

Evaluate the effects caused by resaturation of coal mines.
Studies within this step include the evaluation of impacts of
surface coal mines on ground water and processes active in
reclaimed coal areas. The effects of backfilling coal mines
and resaturation on the quality of water near the mines need
to be investigated.

Evaluate the effects of milling operations located on flood-
plains. Milling operations may be located on alluvial flood-
plains that consist of permeable material. The effects on
the quality of ground water and surface water near the mill
sites need to be determined. The hydrologic processes and
monitoring requirements at these sites need to be identified.

Describe quality of water in the Grants Mineral Belt area.
Energy development, at some level, will continue in this
area. Before effects of additional activities can be quanti-
fied, background conditions must be known. It is imperative
that water quality variations, areally and vertically, be
described and monitored on a periodic basis.

Evaluate the quality of ground water and surface water in the
Silver City area. Development of mineral resources and mill-
ing in the Silver City area have taken place for years. The
effects of past, present and future development on the quali-
ty of water in the surface water and ground water systems
need to be described.

Describe the occurrence and effects of acid precipitation in
the Four Corners area. Current water quality conditions in
mountain lakes and streams both west (for background data)
and east of the area need to be determined. The quality of
precipitation, the chemical changes in precipitation, and the
water quality changes 1in streams and 1lakes need to be
evaluated.
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Resaturation of Coal Mines

Effects of Mill Tailings (Selected Areas)
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6. Evaluate the effects of mining near Questa. The quality of
ground water and surface water (Rio Grande and Red River) in
the area needs to be described and the ground water/surface
water relationship quantified. The processes active in the
hydrologic system and the effects of mining moliybdenum and
associated minerals in the area need to be conceptualized
and described.

Waste Disposal

Activities within this element include the processes involved with
the disposal of domestic, minicipal, industrial, radiocactive and hazard-
ous wastes.

The USGS currently is describing the hydrology in the WIPP area
(figure 7) and serving as an advisor to the Department of Energy on WIPP
related hydrologic matters.

Goal. Identify and obtain the data and provide the interpretations
necessary for informed evaluation of the effects of waste disposal on the

quality of waters in New Mexico.

Program Steps. Planned or needed new projects (figure 7) to:

1. Evaluate the hydrologic factors affecting the feasibility and
assessment of the potential for cleanup at the Albuquerque
South Valley "“superfund" site. The Albuguerque South Valley
has been designated as a priority "superfund" site by the
U.S. Environmental Protection Agency. The extent of contam-
ination, hydrology of the area of the site, effects of ground
water withdrawals, influence of vertical hydraulic head grad-
ijents, and relationship of ground water to the Rio Grande
need to be quantified.

2. Establish a long-term monitoring program at the WIPP facil-
ity. Upon authorization to construct the facility, a network
for long-term monitoring of water levels and water quality in
the principal hydrologic units in the area needs to be estab-
tished. An observation network based on an informed concept
of the hydrologic system could provide the necessary infor-
mation with the most efficient distribution of data collec-
tion sites. An efficient observation network will result in

99



103°
- _T__w-—].

TAOS'{JCOLFAX \. UNION

o\

T
HARDING!

L]
|
-
i
]

|
%

THIDALGO] ™~~~ 0O 20 40 60 80 MILES
l .

S

EXPLANATION

Albuquerque South Valley “Superfund" Hydrologic Study .
Long-term Monitoring Network at WIPP

Time-of-Travel for Hazardous-Waste Spills

Extent of Hydrocarbon Contamination

Effects of Landfill and Feediot Sites

Denitrification Potential of Soils

T o N~

P T

Fig. 7. Locations of Waste-Disposal Study Areas, Active 1983,

and Planned or Suggested Projects

100



considerable cost savings without sacrificing the monitoring
capability.

Perform time-of-travel studies on all streams crossing iden-
tified hazardous waste transportation routes. A potential
exists for spills of hazardous wastes along transportation
routes. Authorities will have to know the timeframes in-
volved for the downstream movement of these wastes.
Time-of -travel studies conducted before any spills occur
will provide useful information for management decisions
during times of potential crises. These studies are also
needed to typify saturated and unsaturated areas of the
state. The subsequent transfer value to other semiarid
areas should also be investigated.

Evaluate the hydrology in areas with hydrocarbon contamina-
tion. Hydrocarbons in ground water have been identified in
the southwest valley of Albuguerque. The extent of contam-
ination, potential rates and direction of flow, and mineral-
ogy of sediments in the area need to be defined.

Study the effects of 1landfill and feedlot sites on the
quality and quantity of ground water. Landfill sites in
Albuguerque may be Tlocated on permeable material near
sources of potable water. The effects of leachate and the
rates of movement in the ground water system in these areas
need to be described. Feedlots are another potential source
of ground water contamination. Programs for monitoring the
changes 1in ground water quality near feedlots need to be
developed.

Quantify the denitrification potential of soils in the
Middle Rio Grande Basin. Current regulations about spacing
and design of septic tank systems are based upon assumed
denitrification potentials. The influence of hydrology on
the ability of soils in the area to denitrify waste from
septic systems needs to be evaluated.

Scientific Methods Development

New problems often require new methods and/or improved instrumentation

for the development of new approaches.

tive techniques using improved state-of-the-art tools for evaluation.
This program element attempts to recognize research needs that could be

conducted at the field level in an applied situation.
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Current studies in the New Mexico district that either directly

indirectly are developing scientific methods include:

The use of trend analysis techniques to determine the ef-
fects of individual coal mines on the hydrologic system.

Development of monitoring criteria for in situ uranium
Teachate mining. Both projects are applying the techniques
to "real world" field problems.

or

Goal. Identify development needs and assist in the developing and

testing of new instrumentation and techniques.

Program Steps. Planned or needed new projects to:

Develop analytical techniques to aid in the use of the
results of digital model analyses. Predicted effects from
digital models are representative of the areas of the finite
difference or finite element blocks. Water resources plan-
ners and regulators often require site-specific effects that
are more exact than the degree of detail available from the
model analysis. Techniques such as weighted averaging and
practical uses of digital model results need to be investi-
gated and documented.

Estimate recharge from and study influence of ephemeral
streams on alluvial aquifers. The location, quantity and
rate of recharge from ephemeral streams are important to
studies of semiarid basins. The factors influencing recharge
from ephemeral streams are essential elements of the hydro-
logic processes that are active in such environments.

Quantify the effects of gases in aquifers. The presence of
gases in aquifers may influence pH and other chemical con-
stituent determinations. Research into methods of collec-
tion, identification and effects of gases in water samples
from aquifers 1is needed to better interpret the chemical
analyses. This step also needs to include development of in
situ samplers for gases and radionuclides.

Standardize techniques for sensitivity analyses of digital
model results. Statistically valid techniques for demonstra-
ting sensitivity analyses need to be developed in order to
permit comparisons of different models of similar areas.
These techniques need to include methods demonstrating model
sensitivity to boundary assumptions.
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5. Develop solid-state recorders for monitoring fast changing,
deep and shallow water levels. Recording “"fast" water level
changes at depths greater than 700 feet below land surface
may be critical in the analysis of aquifer test data. Sensi-
tive transducers connected to recorders that are capable of

receiving rapidly transmitted signals are needed to provide
these data in a timely manner.

Water Management Appraisals

Water resources development often 1is accompanied by new problems
because no amount of planning and information acquisition can foresee all
possible effects of that development. This program element includes
projects specifically designed to provide information for management of
water resources. This element is presented in recognition that presently
unforeseen problems will need to be addressed as high priority items.

Active projects providing information to water managers (figure 8)
include the wurban flood hydrology and water quality of urban runoff in
the Albuqueque area. A preliminary evaluation of the effects of with-
drawals in the Alamogordo area, the effects of leakage and bank storage
at Santa Rosa Reservoir, and evaluation of urbanization effects on the
ground water and surface water in the Albuguergue metropolitan area aiso
are in progress. The effects of past, present and potential future de-
velopment in the Santa Fe Basin are being studied with a digital model.

Goal. Provide hydrologic information that will assist water re-
sources pianners in solving water development problems.

Program Steps. Planned or needed new projects (figure 9) to:

1. Develop a model of the Rio Grande Basin(s). Continued muni-
cipal, industrial and agricultural development throughout the
Rio Grande Basin will place an even greater stress on the hy-
drologic system. In order to utilize the existing water
resources most efficiently, the interaction between recharge,
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discharge, urbanization, flow in the Rio Grande, and pumpage
amounts and distribution will have to be understood. The
factors influencing the hydrologic system will have to be
quantified if a reasonable comprehensive model to be used by
various water managers is to be developed.

Determine the effects of urbanization on return flow to the
Rio Grande near Santa Fe. Return flow credits for ground
water withdrawals from the Rio Grande Basin by Santa Fe have
not been fully quantified. Urbanization may have affected
the amount of water returning to the Rio Grande. The
effects of paving, natural drainage alteration, plastic
covered rock yards, sprinkler systems, and infiltration of
treated effluent need to be determined. The ground
water/surface water relationship in the Santa Fe metro-
politan area needs to be described and quantified.

Determine the effects of urbanization on water quality near
a "bedroom" community. Population increases in ‘“bedroom"
communities, such as Los Lunas, that obtain their water from
alluvial aquifer sources place a greater stress on the
hydrologic system. The effects of septic systems, increased
ground water withdrawals and alterations to surface
drainages need to be understood in order for community
planners to make informed decisions.

Investigate the effects of development near Elephant Butte
Reservoir on the quality of water in the area. Increased
water use, drainage alterations and installation of septic
systems have occurred in the Elephant Butte Reservoir area.
The effects of these changes on the quality of ground water
and surface water in the area need to be investigated.

Determine the effects of reservoirs on the quality and quan-
tity of flow in the middle Rio Grande. Changes may have
occurred in ground water flow and water quality due to
construction of reservoirs at sites on the Rio Grande.
Documentation of any such changes and the factors causing
the changes may have transfer value to other proposed
reservoir sites in similar hydrologic regimes.

Apply remote sensing products to assist in quantifying water
use information. Remote sensing techniques have been used
to identify urban areas and consumptive water use of irri-
gated plants. By adapting (if necessary) and applying these
techniques to areas in New Mexico, more complete and de-
tailed information may be possible at a relatively Tow
expense.

Identify source(s) of nitrates in the Albuquerque South
Valley-Mountainview area. Nitrate concentrations in excess
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of recommended publiic health Tlimits have been noted for
years. The source(s) of nitrates and the flow system
(vertical and areal) need to be identified to aid in an
informed evaluation of the extent of, and potential solutions
to, the problem.

8. Evaluate the potential for artificial recharge 1in the
Albuquerque West Mesa and Alamogordo areas. Artificial re-
charge may be a valuable means for decreasing pumping costs
and increasing the availability of fresh water. Because the
demand is expected to continue in these areas and because
water supplies for recharge may be available, an evaluation
of the hydrology is needed to further quantify the potential.

Information Services

Program steps within this element include activities that disseminate
data and provide the public with an understanding of the results of hydro-
Togic studies. No set of data or interpretations can be of value until it
reaches the proper user. The dissemination of information is as important
as the collection and interpretation.

Current projects funded specifically for the dissemination of infor-
mation are evaluating the water resources of the San Juan Basin and coal
area no. 62, which includes parts of McKinley, Cibola and Catron
counties. A separate project for information distribution and program
planning also is ongoing. Virtually every project in the New Mexico
district will result in at Teast one report.

Goal. Continue to provide water resources information to the proper
user(s) in a timely manner and in the most usable format.

Program Steps. Planned or needed new projects to:

1. Define new program needs. Efforts to regqularly interact with
selected water users will continue. This step reflects a
desire to develop programs that are designed to provide
information for anticipated water problems consistent with
the USGS mission.
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2. Conduct hydrology question-answer sessions at local levels.
An interagency (federal and state) team of water resources
specialists will meet with local citizens groups to explain
the hydrology of the area, answer questions, talk about local
concerns and present issues in a clear, nontechnical manner.

3. Prepare a report on the Mesilla Basin for the lay reader.
Considerable Tocal interest has been generated by the EI
Paso, Texas-New Mexico lawsuit. A report or pamphlet des-
cribing the hydrologic system and the factors influencing
that system, the hydrologic issues, and the hydrologic
unknowns or uncertainties is needed.

4. Prepare a report on scarcity of water in New Mexico for the
lay reader. A report or pamphlet presenting the water
situation of the state in a perspective that is clear to a
nontechnical person 1is needed. The methods and need for
water conservation and a discussion of water related problems
will be presented.
SUMMARY
This plan presents projects and programs designed to obtain needed
water information. Sections may have been outdated as soon as they were
committed to paper, but the report will help focus on short-term efforts

in the context of long-range needs. An evaluation of how these efforts

are meeting these needs will be a continuing process.
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WATER QUALITY NEEDS OF THE
NEW MEXICO INTERSTATE STREAM COMMISSION
AND STATE ENGINEER OFFICE

Philip B. Mutz
Interstate Stream Engineer

New Mexico Interstate Stream Commission

The New Mexico Interstate Stream Commission (ISC) and the State En-
gineer Office (SEO) cooperate with the U. S. Geological Survey (USGS) in
an ongoing program to collect basic data on streamflow, reservoir con-
tent, ground water, physical and chemical quality of water and water use,
and to make certain investigations of ground water aquifers in the state.
Biochemical quality is also monitored at some sites.

The surface water and quality of water programs are statewide and of
a continuing nature. The ground water monitoring program, also of a con-
tinuing nature, is generally confined to underground water basins de-
clared by the state engineer and to areas outside declared basins where
ground water has been extensively developed. These programs consist of
data collection relative to streamflow, chemical quality, sedimentation,
ground water pumpage and water levels. In addition, various noncontinu-
ing, project-type investigations of geology and ground water resources
are made in specific areas.

Very little water quality data, except for grab samples or sampling
for limited purposes, were routinely collected in New Mexico before about
1940. Sediment sampling of any magnitude did not start until about 1950.

It is important to note that to be able to quantify water quality
data--that is, to determine the salinity, sediment concentrations or

load-~it is necessary to know the flow of the stream at the point where
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water quality is sampled. For that reason, most water quality sampling
points are Tocated at stream gauging stations.

The present water quality program of our office consists of collect-
ing basic water quality data including both chemical quality and sediment
load at selected surface water stations around the state. We also main-
tain the New Mexico Water Quality Control Cbmmission (WQCC) surveiliance
network and collect suspended sediment and bed load information along the
Rio Grande. We also conduct network analyses of both the chemical qual-
ity and suspended sediment collection program and 1imited ground water
quality collection and analysis.

As of June 30, 1982, the ISC and SEQ were cooperating with the USGS
in the operation of 190 reservoir level and stream and canal gauging sta-
tions. In addition, our office, through the Costilla Creek Compact Com-
mission and the Pecos River Commission, participates in the operation of
48 streamflow stations and three chemical quality stations. Chemical
quality and/or sediment of surface waters is monitored at an additional
38 sites, including 11 water quality surveillance network stations neces-
sary for the New Mexico WQCC program under the Clean Water Act. As a
constituent agency of the WQCC, our office budgets funds for the commis-
sion's surveillance network.

In January, February and March of each year, personnel from the SEO
and the USGS make depth-to-water measurements in wells throughout the
state. In 1982, a total of about 3,190 depth-to-water measurements were
made.

In addition to the cooperative program, the SEQO, through the various

watermasters which are appointed to administer the surface and ground
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waters of the state, measures or determines certain diversions for bene-
ficial use by ditches and pumps. Surface and ground water quality is
also determined by the watermasters where quality impairment is or could
be a problem. In addition, water quality data is collected by the four
State Engineer district offices when required for water right transfers
and where quality impairment may occur.

We have a number of cooperative ground water investigations underway

which also address water quality aspects in general. These are:

1. Model Study of the Roswell Basin--The study initiated in
October 1979 will produce a basin digital model that will
simulate the major hydrologic components of the basin. The
state engineer is particularly interested in refinement of
the estimates of transmissivities, storage coefficients and
Teakage between the aquifers. A report on the steady state
model has been prepared and is currently under review.

2. Reconnaissance and Evaluation of the Water Resources of the
Mesilla Basin in New Mexico--This is a three-way cooperative
study with the city of Las Cruces, the State Engineer and the
USGS. The survey matches the contributions of the city and
the SEO. The study began in October 1982 and will define the
guantitative interconnection between the Rio Grande, the
floodplain alluvium and the Santa Fe group aquifer and define
chemical changes due to irrigation and pumping stress. It is
expected that the monitoring phase will require a number of
years to establish a good data base.

3. Mimbres Model Study--A two-dimensional model study of the
Mimbres Basin has been completed and the report is currently
undergoing colleague review. The report includes a discus-
sion of the general hydrology of the basin and describes
hydraulic properties of the aquifer.

4. Ground Water Resources of Catron, Cibola and Socorro Coun-
ties--These three investigations of the USGS are supported by
the New Mexico Bureau of Mines and Mineral Resources and the
SEO. The studies will define the ground water resources in
each county. The report on Cibola County is scheduled for
completion in fiscal year (FY) 1983 and the reports on Catron
and Socorro counties are scheduled for completion in FY 1984.

112



5.

Water quality information is needed for a variety of reasons by the

cies.

sion, distribution and water treatment systems.

Lea County Model Study--A draft report has been completed on
the Lea County model and it should be released to open file
in the current fiscal vyear. The steady state, two-
dimensional model may be helpful in making projections of
water availability.

Ground Water Resources of the San Agustin Plains--The State
Engineer staff assisted the USGS in the investigation of San
Agustin Plains. The final report, in preparation, will pro-
vide basic geohydrologic data and describe ground water
availability, quality and the relationship to adjoining
basins.

Ground Water Effects of San Juan Basin Mineral Development--
This study, supported by the Bureau of Indian Affairs, the
Bureau of Land Management and the SEO will develop a predic-
tive three-dimensional model to evaluate effects of ground
water withdrawals. The USGS is working on a revised project
proposal which will include a schedule for completing the
study.

Hydrologic Effects of Geothermal Power Development in the
Jemez Mountains--This study is also supported by the Bureau
of Indian Affairs and the SE0. The principal objective of
the study is to assess the effects of development of the geo-
thermal aquifer. As no production is now taking place, most
of the current effort 1is devoted to developing a better
understanding of this complex system. Continuation of SEO
support of this project is dependent wupon geothermal
development.

Digital Model Study of the Santa Fe Area--The Santa Fe model
study is a cooperative effort of the Santa Fe Metropolitan
Water Board, the SEO and the USGS. The study is under the
direction of the survey and will produce a digital model that
can simulate aquifer responses to pumpage and return flow.

water users and by water management, planning and administrative agen-
Water users, such as municipalities, irrigation districts and

industries, utilize quality information for planning and design of diver-

tant uses by the water management planning and administrative agencies

include information for:
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1. Designing and maintaining the channel of the Rio Grande for
flood control, sediment transport, water salvage and water
conservation

2. Designing, operating and maintaining the flood and sediment
control and water storage facilities

3. Cooperating with the Colorado River Basin states to investi-
gate salinity sources and develop salinity alleviation pro-
Jjects 1in order that the 1972 salinity levels in the lower
mainstem of the Colorado River can be maintained while the
Colorado River Basin states continue to develop and utilize
their compact entitiements to beneficial use of water

4. Monitoring water quality, including biochemical quality, at
selected sites on New Mexico streams for the New Mexico Water
QuaTity Control Commission's program under the Clean Water Act

5. Monitoring ground water quality to determine the extent of
water quality degradation and saline water encroachment 1in
certain areas for use in water rights administration to pre-
vent impairment of water quality

6. Studying erosion rates, reservoir sedimentation, water use,
river channel aggradation and degradation, presence or ab-
sence of aquatic 1ife, operation and maintenance of projects,
and problems and costs associated with water diversion and
use, including water treatment costs

The chemical quality of the state's water resources ranges from less

than 100 mg/1 in the headwaters of some streams to as much as 40,000 mg/1
in the lower Pecos River. Similarly, suspended sediment ranges from
nearly zero in some headwater areas to as much as 270,000 mg/1 during
flood events on the Rio Puerco, which enters the Rio Grande above Socorro.
In general, chemical quality of our streams degrades downstream from
the headwaters. The degradation results from both man-made and natural
causes. The major causes of degradation result from consumptive use and
the presence of more soluble formations along the Tower reaches of many

of our stream systems. The consumptive use of water results in the con-

centration of salts. Generalizing, in agriculture about two-thirds of
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the water applied to beneficial use is evaporated and transpired and
about one-third returns to the stream or ground water system. The amount
that is evaporated and transpired is essentially pure water; therefore,
all of the salts in the water diverted are carried in the return flow.
Again generalizing, if two-thirds of the water is evaporated, the concen-
tration in the return flows would be increased threefold.

Sediment rates are a function of soil types, watershed slopes, vege-
tative cover, precipitation intensity and other factors. Sedimentation
of some reservoirs is a major problem. Alamogordo Reservoir, now known
as Lake Sumner, has lost about 30 percent of its original capacity since
1937, while McMillan Reservoir has lost about 65 percent of its original
capacity. Elephant Butte Reservoir has lost about 20 percent of its
original capacity to sediment which has not greatly impaired its conser-
vation function because of its large capacity. Ramah Reservoir, a medium
capacity reservoir, has lost 60 percent of its original capacity and its
water conservation function is greatly impaired.

Sediment deposition in the Rio Grande channel is a major problem.
Aggradation of the riverbed reduces the capacity of the channel to carry
flood flows and contributes to drainage problems. At some locations, the
river jevel is above the invert of the outfall of the drains, thus im-
pairing their function. Resulting shallow ground water levels create
problems for agriculture users and septic tank sewage disposal. Informa-
tion on the amount and type of transported sediments is important in
dealing with these problems.

The quality of much of the state's waters exceeds the recommended

drinking water standards. However, some of the waters contain constitu-
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ents which are harmful to irrigated crops and make the waters unsuitable
for municipal or industrial use without treatment. 1In addition, chemical
and biological quality monitoring is necessary to make proper and best
uses of these waters.

In the present fiscal year, the state's cooperative work with the
USGS for the three basic data programs--sur?ace water, quality water and
ground water--amounts to about $1.3 million. Under the cooperative pro-
gram, the costs are split between the USGS and the state on a 50-50 basis
which helps stretch state and federal dollars.

In developing and maintaining a monitoring system, care must be taken
in selecting the monitoring points and the parameters to be monitored for
baseline data to obtain correct answers to the quality problems and to
attain cost effectiveness.

One complete monitoring station, including the collection, analysis
and publication of the data, may cost as much as §25,000 annually. The
operation of a single stream gauging station varies with the size of the
stream and the location and will range in cost from about $5,000 to
$8,000 per year. Chemical quality collection and analysis, depending on
the number of parameters and the frequency of sampling, range from about
$3,000 to $6,000 per year per station. Daily sediment sampling and anal-
ysis run about $12,000 per year per station for major stations like those
along the Rio Grande. Bed load samples run about $1,500 per year. Some
of the pesticide, herbicide, radio chemical and trace element sampling
and analysis can amount to nearly $10,000 per year per station.

Even though it is an expensive program, the growing water demands of

the state make it essential to continue monitoring our water supplies for
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quantity and quality so that we can make the maximum utilizaton of this

most precious resource.
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PANEL

Federal Water Quality Information Responsibilities, Activities and Needs
Frank Jones, Head
Rights Protection Group
United States Bureau of Indian Affairs

In New Mexico, our office--the Rights Protection Group of the U.S.
Bureau of Indian Affairs--is primarily interested in water rights. We're
the half of the bureau that is always in court along with the state en-
gineer. Our interest in water quality focuses on water quality that
crosses Indian reservations.

Some of the water quality issues we've recently been involved with
include the Indian pueblos in the southern quarter of the South Valley,
mine tailings ponds on Indian lands and mine dewatering. We've also been
concerned about a city that has dumped the water from its sewage upstream
from Indian lands.

One of the reasons we're looking at water quality on Indian lands is
for the possible development of Indian water resources. The Pueblo
Indians, in particular, have religious as well as agricultural and domes-
tic uses for-the surface water. Our primary responsibility then, 1is to
assure that the quality of water available to the Indian people of New
Mexico is sufficient to meet their needs. Delfin Lovato, the chairman of
the A1l Indian Pueblo Council, will discuss Indian water needs in more

detail later.
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PANEL

Federal Water Quality Information Responsibilities, Activities and Needs
Eugene Hinds
Regional Director

United States Bureau of Reclamation

Most of you may be aware of the U.S. Bureau of Reclamation's function
in this part of the country. We were established under the authority of
the 1902 Reclamation Act. We function in the 17 western states in water
resource development. In developing these water supplies, we have to
look at water quality which is a very important and integral part of all
our planning process. Our water quality studies vary in complexity de-
pending on the proposed use of the water, its source, and how it will be
transported to the point of use. Generally, as we complete our planning
studies we get more sophisticated in determining water quality. Today, 1
will concentrate primarily on what the U.S. Bureau of Reclamation is do-
ing in New Mexico. We perform water quality investigations to determine
the usability of water for irrigation, municipal and industrial purposes,
and we assess the quality conditions for these purposes. In doing that,
of course, we have to look at not only the quality of ground water, sub-
surface flows and return flows, but also at the instream uses and the re-
sulting water that goes into a reservoir system. The quality of return
flows within a project service area is an important consideration in all
of our studies. In looking at the quality of return flows, we consider
on-farm uses, the return flow from irrigation and the return flow from

underground that reaches a particular river or drainage system. We also
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look at municipal and industrial return flows, urban runoff, and runoff
and return flows from fish and wildlife refuges. When we are studying
water in the project service area, we try to determine the quality of
that water, its impact on the project we're studying, and of course, its
use once we complete a project. Today I'm going to dwell on some of the
things we've been looking at in New Mexico. The first one is a 1976
feasibility study of the potential for water resource development for
Raton, New Mexico. This particular study looked at two alternatives.
One was a diversion from the Cimarron River and the other was ground
water in the Capulin Basin. We determined that these would be the two
best sources for Raton's water supply. Before we progressed very far in
that study, we Tooked at the water quality of these two sources. Our
studies of the diversion from the Cimarron River revealed that there
really was no major primary or secondary drinking water parameters which
exceeded the drinking water requirements at that time. Although the
study revealed some coliform bacteria in the Cimarron about eight miles
downstream from Ute Park, by the time the bacteria reached Raton, the
bacteria count met the state standards which, of course, also brought the
water within the Environmental Protection Agency's (EPA) standards. We
also looked at wells on the Capulin Mesa and found that the quality of
the water in the deposits would be chemically suited for use as a public
supply. After we finished our studies, Raton took the results into con-
sideration in the final design and the city is now in the process of com-
pleting that project.

The Canadian River Project in eastern New Mexico 1is experiencing

water quality problems in the flows that go into Lake Meredith. The lake
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is a water supply reservoir for 11 cities in west Texas. Appraisal level
investigations of the waters indicated brine contamination in the water
supply coming from some place. In 1979, we completed the appraisal which
identified some brine aquifers in the area around Logan, New Mexico,
about two miles below Ute Reservoir. This identification was made only
after we had thoroughly tested the riverbed sands and the subsurface
water conditions of the Canadian River and the aquifer. It appears that
the aquifer can be brought into control and thereby reduce the salinity
of this water supply system. The salinity concentrations of the aquifer
are in excess of about 30,000 milligrams per liter. Our plan is to pump
the aquifer and dispose of the water. However, we haven't yet decided
how to dispose of it. Much of the time, we dispose of the water through
evaporation. At any rate, we have been funded this year for a feasibil-
ity investigation to continue those studies of the water quality in the
Canadian River Project.

In 1980, the Southwest Region of the U.S. Bureau of Reclamation ini-
tiated a three year study of the problems, needs and resources of the
Tularosa Basin here in New Mexico. We found vast amounts of ground water
reserves, ranging from brackish to fresh, underlying that basin. These
reserves provided, of course, a good opportunity for water development
and energy related development. Water in nearly all the communities that
we studied in the basin contained secondary parameters that exceeded the
recommended secondary drinking water criteria for the state of New Mexico
and the EPA. The cause of the poor quality water can be blamed on high
Tevels of dissolved solids including calcium, chloride, sodium and sul-

fates, which result in poor taste, excessive pipe corrosion and increased
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treatment costs to make the water suitable for use. We studied several
alternatives for improving the water quality to make it usable in the
Tularosa Basin. Of course we haven't concluded what the best alternative
is at this time, but one alternative we have looked at includes blending
the poor quality with better quality water. We also have considered de-
salting as a possibility, but desalting is very expensive. Also, the
investigation of new sites--new wells--is a possibility. If better qual-
ity waters were available, communities' purchase of those waters is an
alternative.

Communities on the western side of the state near Gallup, New Mexico,
are also having problems with their water supplies. Number one, there
isn't enough water to provide for their needs and sustain economic
growth. Second, although the water 1in their wells is potable, it's not
particularly good. Wells contain high concentrations of manganese, so-
dium, sulfate and iron and marginal concentrations of the total dissovled
solids. In most instances, the concentrations exceed the recommended
levels set by the Public Health Service in the Gallup area. Our study,
which we call the Gallup-Navajo Project, is aimed at alleviating both
quality and quantity probliems. The project is looking at a plan to
divert water from the San Juan River through about 250 miles of pipeline
and some nine pumping plants, and deliver water en route to a number of
Navajo communities before reaching Gallup. This study is underway and
we're hopeful that we'll be able to complete it in the next few years.
This project would provide Galiup with a better quality of water. Not

only could they use it as it is with some treatment, but they also could
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blend it with some of the more brackish well water, which would increase
their supplies.

These are Jjust some of the areas we've looked at in the Southwest
Region, particularly New Mexico, over the past few years. Salinity and
water quality are continuing problems and experience has shown us in rec-
Tamation that it's necessary to completely evaluate the quality of the
source water we're going to use in our projects. We've learned from ex-
perience during the planning studies, that water quality can change over
the years. These changes can be attributed primarily to upstream uses
that are increasing the salinity in some streams either by putting return
flows into the system or by taking water out. So by experience, we've
Tearned that it's better to do a good job in analyzing the quality of the
waters you're going to use in a project before you go ahead and build a
project. We've had some instances where we've had to go back in after a
project is completed and try to take care of a salinity problem. This
has made us very conscious of the need to do a good job of water quality

analyses on all our projects.
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PANEL

Federal Water Quality Information Responsibilities, Activities and Needs

Julian E. Pylant, Lieutenant Colonel
District Engineer

Albuquerque District
United States Army Corps of Engineers

It is certainly a pleasure to be here today to talk about a subject,
the importance of which cannot be overstated. The theme of the 28th
Annual New Mexico Water Conference is water quality and this federal pan-
el is addressing specific federal activities in water quality data gath-
ering and interpretation. These are particulary pertinent subjects for
the U.S. Army Corps of Engineers, as we consider our involvement in the
management of water resources in New Mexico and in the Albuquerque Dis-
trict. The corps owns and operates seven reservoir projects in New
Mexico. These projects help manage more than 60 percent of the surface
water supply in New Mexico. As a major part of the federal government's
Middle Rio Grande Project, the corps built the Jemez Canyon, Abiquiu,
Galisteo and Cochiti projects. In the Pecos River Basin, we built and
now operate, Two Rivers Dam on the Rio Hondo near Roswell and our most
recently completed project, Santa Rosa Lake on the Pecos River near Santa
Rosa. In the Canadian River Basin, the corps constructed Conchas Dam in
the 1930s which has been operated by the Albuquerque District since that
time. We monitor the quality of the water supplies stored in Abiquiu,
Cochiti, Santa Rosa and Conchas lakes by conducting monthly surveys of
some of their physical and chemical parameters. These lakes are used by

the public for outdoor recreation. These data have been collected since
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1975 and serve as baseline information for the management of these water
resources projects. The Albuquerque District also cooperates with the
U.S. Geological Survey (USGS) by providing funds necessary for the col-
lection and publication of water quality data at the various stream Qaug»
ing sites throughout our jurisdiction in New Mexico.

Water quality is also considered in our authorized studies for addi-
tional water resource development in New Mexico. Each of our planning
studies is performed in compliance with federal environmental regulations
such as the Fish and Wildlife Coordination Act, the National Environmen-
tal Policy Act and the Clean Water Act. The Albuquerque District plays
an active role in fulfilling the responsibilities charged to the Secreta-
ry of the Army by Section 404 of the Clean Water Act. By virtue of this
law, we have the task of reguiating more than 4,600 miles of New Mexico
streams, major tributaries and adjacent wetlands. Historically, the
corps has been involved in the regulation of the nation's waterways since
passage of the 1899 River and Harbor Act. When Congress passed the Fed-
eral Water Pollution Control Act in 1972, the scope of the corps' regula-
tory program was broadened to include protection of water quality as well
as navigation. Section 404A of the act required that the corps control
the placement of fill and the discharge of dredge material in navigable
waters. The specific purpose of the requirement was to restore and main-
tain the chemical, physical and biological integrity of the nation's
waters. Last year, several enactments had some far-reaching reforms for
the corps' regulation. These reforms have, by reducing unnecesssary
paperwork, speeded publications processing and extended the use of more

convenient national permits. These new regulations also give more au-
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thority and responsibility in general permits to those states which are
developing general permit programs. The Clean Water Act also created a
federal grant program to assist in the planning, designing and construc-
tion of wastewater treatment plants and sewer interceptors. The U.S.
Army Corps of Engineers has an interagency agreement with the Environmen-
tal Protection Agency (EPA) to manage construction and the associated
grant administration for those projects which EPA determines grant eligi-
ble. The Albugquerque District now is managing 20 actual construction
contracts which are being conducted under 15 separate EPA grants for com-
munities throughout New Mexico. The federal share of these contracts
amounts to about 356 million. Because of the diverse and multidisciplin-
ary responsibilities carried out by professional engineers, biologists,
outdoor recreation specialists and managers of my staff in planning and
managing New Mexico's water resources, we will continue to have a compre-
hensive water quality data collection and evaluation program. I see a
particular need in the Rio Grande Basin within New Mexico for an under-
standing of aquatic systems and impacts upon those systems such as was
proposed by the Institute of Ecology at the University of Georgia in
1979. That report, on the role of sediment and nutrients in the aquatic
environment, demonstrated a need for an overall, unified or holistic ap-
proach to water gualiity related research. Their overall or holistic ap-
proach was proposed as an alternative to previous work which had followed
fragmentary or component analysis patterns of research and data collec-
tion. Information derived from a systems approach to research and data
collection could be immensely important and useful to those of us who

manage dynamic and integrated systems of water resource development such
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as the network of federal reservoirs I've described here in New Mexico.
The management of these water resources must be responsive to a myriad of
objectives including, but certainly not limited to, public safety, water
deliveries, economics and environmental quality. The near future ﬁrom-
ises to be even more demanding on the skills of those managing water re-
sources. The needs and concerns of the public are becoming more diverse
as society develops, changes and creates additional usage of our water
supply. For my staff, these future trends already have begun to evolve
in our jurisdictions outside New Mexico as well as within the state.

Within the Arkansas River Basin in Colorado, river user densities and
conflicts among users such as fishermen and river floaters have increased
to an extent that consideration of these types of recreational activities
have become a significant factor in the permit process. Outside our
area, the conflicts between fishermen and canoe enthusiasts on the Cur-
rent River in southcentral Missouri have become known nationally. I
don't, however, have to look to Missouri or even Colorado to see the
increasing diversity of recreation activity making its way to the fore-
front of water resource management.

In the recently concluded session of the New Mexico State legisia-
ture, a bill to establish an extensive state park along the Rio Grande in
Bernalillo County was passed. This public action can be considered a
formal recognition of the need to more thoroughly integrate a growing de-
mand for recreation along the state's riparian corridors.

The U.S. Army Corps of Engineers is experiencing considerable public
pressure to consider river floating and fish habitat in its water regula-

tion activities. Aided by the field data collection expertise of the
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USGS, my staff has for the last four years, monitored the response of the
Rio Grande to the operation of Cochiti Dam. We've documented a dramatic
change in the physical appearance of the stream for the first 20 miles or
so below the dam. Clear water Tleading into the lakes has removed previ-
ous deposits of sand and silt. What remains is a stream lined with cob-
bles and large gravel which, when combined with the improved quality of
the clear water itself, has probably activated much greater biological
activity in the stream. MWe're looking forward to the same general re-
sponse on the Rio Chama below Abiquiu Dam due to the increased storage of
San Juan/Chama project water and, of course, the resulting decreased
amounts of sediment in the river. The challenge remains for the develop-
ment of a method to bring data such as in streamflow recommendations for
fishery enhancement, river floating, etc., into some forum where they can
be considered along with specific requirements for flood control and tra-
ditional uses such as irrigation. Such a forum would improve our poten-
tial to manage the overall resource without negliecting any one segment.
I also perceive a need to develop an increased amount of coordination and
cooperation among the agencies who use water and water quality informa-
tion. As our nation continues its struggle to control the enormous fed-
eral budget deficit, pressures on programs such as basic water quality
data collection must become more efficient or, as an alternative, be cut
back in scope. Pressures like that will intensify. I believe that re-
sponsible federal agencies must commit themselves to reevaluating our
needs, determining innovative means, or providing information which is
necessary to satisfy our common needs. We have to evaluate better meth-

ods for identifying information needs and implementing information col-
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lection, to sharing programs within and among our agencies. We have to
eliminate overlapping and redundancy and, in fact, do our job more ef-
ficiently. We have to spread the available funding where it can do the
best for all of our programs. Conferences and seminars such as the one

we are participating in here today are an initial step toward that end.
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PANEL

Federal Water Quality Information Responsibilities, Activities and Needs

Monte G. Jordan
Associate State Director

United States Bureau of Land Management

The U.S. Bureau of Land Management (BLM) is a multiresource land
management agency responsible for providing goods and services to the
public from the public Tands it administers. These goods and services
include water as a resource.

Responsibilities

The production of renewable and most nonrenewable resources is inti-
mately tied to the availability and quality of this resource. Water also
has finite 1imits in both quantity and quality which place constraints on
its capacity to support various uses. In addition to these natural con-
straints, there are also executive and legal requirements protecting the
water resource that the BLM must comply with in its management of public
lands. Examples of some of these mandates are:

National Environmental Policy Act

Federal Land Policy Management Act

Surface Mining Control and Reclamation Act
Clean Water Act

Safe Drinking Water Act

Wild and Scenic Rivers Act

Executive Order 11988, Floodplain Management
Executive Order 11990, Protection of Wetlands

.
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These and other related mandates require, among other things, that
the BLM protect or improve the quality of the water resource, prevent the

deterioration of soil and watershed conditions, prepare environmental im-
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pact statements (EIS) for major actions significantly affecting the qual-
ity of the human environment, and develop and maintain land use plans
using ecological information and an interdisciplinary approach. The BLM
also conducts and maintains a continuing inventory of water resources,
complies with all applicable federal, state and local requirements re-
specting control and abatement of pollution, improves public rangelands
to make them as productive as feasible and rehabilitates areas having un-
acceptable erosion and runoff conditions. The U.S. Bureau of Land Man-
agement responsibilities also are to avoid adverse impacts associated
with the occupancy and modification of floodplains and to minimize the
destruction or degradation of wetlands.

The BLM water resources program is somewhat unique in that it in-
volves hydrology watershed management and also small drainage basins for
which Tittle information is available. The following projects are the
major current BLM activities:

Baseline Data Collection--The BWM is funding the U.S. Geo-
logical Survey (USGS) to collect surface water discharge and
sediment data at six gauging stations in New Mexico. Data
from these stations are used to characterize drainage basins
and establish long-term averages and determine trends. Data
for these stations are published by the USGS.

Water Use Inventory--A water use inventory is being conducted
statewide to Tocate water sources and quantify water uses on
public lands for protecting and securing water rights of the
United States. Such an inventory will provide the basis for
the administration and management of water uses on public
lands. The inventory also includes chemical quality of major
wells and springs.

Areal Investigations--Areal investigations are designed to
assess ground water levels, aquifer and surface water charac-
teristics, water quality data, sediment yields, etc. There
is need to provide a general description of the water re-
sources in the study area. Areal investigations provide the
basic water resources information that is used in the BLM's
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land use planning system and environmental assessment pro-
gram. Investigations are conducted in-house or under con-
tract. Investigations have been completed for EIS areas in
east and west Socorro, east Roswell, southern Rio Grande, Las
Cruces/Lordsburg and San Juan BLM planning/grazing EIS areas.
Preparation plans are underway to complete management plans
and EISs for the Roswell and Rio Puerco areas.

Coal Hydrology Studies--These are comprehensive studies of
the water resources at specific study sites located in
leaseable coal areas of the San Juan Basin. The purpose of
the studies is to evaluate the rehabilitation potential of
the area following mining and to evaluate potential impacts
on the water resources. Data collected include streamflow
and ground water characteristics, surface and ground water
quality and climatological variables. Results from these
studies are published in reports for each study site by the
BIM and in basic data reports by the USGS.

Water Quality Monitoring of the Rio Grande and Red River Wild
and Scenic River, Taos County--This project is designed to
provide water quality data for river administration. This
ongoing study of the quality of the Rio Grande and lower Red
River in northern New Mexico is being conducted to character-
ize existing quality, identify and evaluate existing and po-
tential pollution problems and evaluate water quality in re-
lation to water quality criteria and standards. Such data
are needed for the administration and management of the des-
ignated wild and scenic river. Water quality data including
physical, chemical and microbiological characteristics are
collected by the BIM and published by the USGS.

Information Needs - In Summary

The foregoing Tist of current activities is an example of the type of
information needed and 1its application in BLM management programs.
Almost all of these activities are expected to continue for varying
periods of time.

Water resource information is needed by the BIM not only for water
management but also for the management of the many other resources under
BLM's jurisdiction. Water resource information is needed on a continuing

basis for the BLM's cyclic land use planning system and for the assess-
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ment of impacts in environmental impact statements. The first cycle of
planning is scheduled for completion in 1989. Information is also needed
in the BLM's coal program and asset management program which are receiv-~
ing more emphasis recently. The coal leasing schedule for the Salt Lake
coal field in the BLM Socorro district has been accelerated to accomplish
leasing in 1986.

Water quality, ground water and floodpiain information will be needed
for the application of unsuitability criteria in the coal planning pro-
cess and for the assessment of hydrologic impacts from mining and recla-
mation. Floodplain and wetland information particularly will be needed
in the asset management program for the sale or other disposition of some
242,000 acres of federal lands identified to date. Such information is
essential for compliance with the floodplain and wetland executive orders.

Information to protect the quality of the water resource, to prevent
the deterioration of soil and watershed conditions and to assess land use
impacts is required in order for BLM to meet its mandated management
responsibilities.

We Tlook forward to working with the people and organizations repre-
sented here to better our ability to perfect and manage the water re-

sources of New Mexico.
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Kenton Kirkpatrick
Deputy Director

Water Division
United States Environmental Protection Agency

It's always nice to be back in New Mexico. I'm pleased to say that
in 20 years of professional experience, I've been fortunate enough to
have spent at least a couple of those years in this state. I first want-
ed to compliment Russ Rhoades and his Environmental Improvement Division
(EID) staff on the very fine presentations I've heard here today. It's
made my job very easy because much of the work and the legislation the
U.S. Environmental Protection Agency (EPA) receives from Congress is
carried down to the state level in New Mexico by the EID.

When the EPA was created in 1970, we were given the reponsibility of
cleaning up the nation's waters and also of protecting them from future
pollution. Over the years, Congress has enacted a number of laws to give
the EPA the authority it needs to meet that responsibility. I want to
touch briefly on three of those laws. The Clean Water Act (CWA) which
has been amended several times over the past 27 years and which has been

mentioned a number of times here today, is the cornerstone of the nation-

al water quality program. And the cornerstone of that law is that it

provides for the establishment of state water quality standards that, in
turn, designate water uses and the protection of those uses throughout

the state.
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The CWA, through the National Pollutant Discharge Elimination System,
also gives the EPA the authority to regulate all discharges through per-
mits. The law provides for enforcement actions against lnunicipa}ities
and industries that fail to obtain permits or fail to adhere to permit
conditions. In addition, the CWA provides a construction grant program
to help municipalities build wastewater treatment facilities. This pro-
gram was initiated in 1956. Congress established the program to provide
grant funds to communities to help them clean up the nation's water. The
idea then was for the federal government to bow out and allow the com-
munities, through the use of fee systems, to generate the funds necessary
to operate their systems and build for future needs on their own. That
was in 1956, and in 1983 we still have a construction grants program.

The most recent law passed by Congress in 1980, is the Comprehensive
Environmental Response Compensation and Liability Act, better known as
“superfund."” This law provides the authority to ciean up the hazardous
waste sites which threaten the public health and the environment. It
also provided the authority to develop contingency programs to clean up
the spilis of oil and hazardous chemicals in the environment. Of course,
both ground and surface water are frequently involved in these spills.
The other major law directly affecting water quality 1is one that was
passed by the Congress in December 1974. The Safe Drinking Water Act
basically has two components. The first is the establishment and regula-
tion of maximum contaminant levels for public water supplies which pro-
vides a national program to ensure the quality of the public water sup-
plies in our state and throughout the country. Until 1974, the drinking

water standards were recommended by the U.S. Public Health Department.
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Most of those recommended drinking water standards were in effect prior
to the Safe Drinking Water Act of 1974. The other component of the Safe
Orinking Water Act provides for the control and regulation of underground
injection wells such as brine reinjection wells, hazardous waste wells
and in situ mining wells. One comment I would like to make on the Safe
Orinking Water Act is that the EID has established an excellent system
for monitoring communities with poor quality drinking water. The EPA is
using the EID system developed in New Mexico as a national model for mon-
itoring and improving the quality of drinking water. It's a very good
system; we've made presentations on it in Atlanta, Chicago and Washington,
D. C.

Each of the laws I've mentioned provides for the delegation of pro-
grams to states which are willing and able to handle them. We belijeve
that the best way to implement these and other environmenal laws is to
administer them through those closest to the problems. I am pleased to
say that New Mexico is one of the first to take on the responsibility for
bringing to the state level, the public water supply program, the under-
ground injection control program, the Hazardous Waste Management Program,
and the Resource Conservation and Recovery Act. All of the EPA's legis-
Tation states right up front that "it is the responsibility of the states
to manage environmental control programs.® There are provisions for the
EPA to delegate those programs to the responsible state agencies willing
to run those programs. We're very pleased with what has been accom-
plished to date in New Mexico. We are encouraging the delegation of both

the construction grants program and the National Pollutant Discharge and
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Elimination System permit program to the Environmental Improvement
Division.

Information plays a key role in the effective administration in de]e-
gating the programs. The exchange of information is essential to our
success. We rely heavily on our state agencies for environmental data
gathered through their monitoring network and through their special stud-
ies, many of which we referred to here today. Congress has required un-
der Section 305(b) of the CWA that each state prepare a report every two
years describing a status of the trends in the state's water quality.
Congress wants to know how we're doing in cleaning up the nation's water-
ways and how we are doing by extending the construction grants for muni-
cipal cleanup. From a national perspective, the data gathered under Sec-
tion 305(b) is used to assess how our country is doing on water quality
cleanup and in preventing further water pollution.

New Mexico's EID also has documented 105 sites where ground water
contamination is suspected. The EID also has identified six particular
stream reaches in the state that have surface water quality violations in
need of improvement.

There was some discussion this morning about the proposed revisions
of regulations governing the development, review, revision and approval
of water quality standards. This proposal was published in the Federal
Register in October 1982 and has been the subject of a series of pubiic
hearings around the country. Comments received during those hearings on
the proposed revised regulations on water quality standards are now being
evaluated. It has been anticipated that the regulations will be pubished

in final form in about six months. It might be out in six months, but I
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think it may be a year or more before publication. The proposed changes
are important because they are designed to enable states to use water
quality standards as a pragmatic tool to protect water uses. This pro-
tection was not always possible under the more rigid regulations initial-
1y adopted.

[ want to take a moment to amplify on the response to the question
raised earlier today about proposed water quality standards. It is the
states' responsibility to establish water quality standards and the cri-
teria that affect water uses. The regulations that have been proposed do
not allow changes in a stream's given use. It does not provide for re-
moval of that use. That use is there and it must be protected. For ex-
ample, if the use is for a public water supply, a trout fishery or irri-
gated agriculture, the proposed regulations provide for protection of
that use. These proposed regulations are trying to remedy regulations
that, in our haste to pass water quality standards under the 1966 Federal
Water Pollution Control Act, were not correct or realistic. As a result,
we have streams designated for uses that do not exist. For example, I
know of some streams over in the eastern part of one of our states in a
region where all these years, since 1966-67, some streams have been des-
ignated for use as public water suppiies. Those uses simply are not
there. The state health department does not want those uses on those
streams because better and safer waters are available for drinking water.
Under existing regulations--not the proposed regulations--it is very dif-
ficult for a state to say, "That use is wrong. It's not there. We have
to change it." The new regulations will not downgrade a stream but sim-

ply remove a designated use that doesn't exist. In some cases we have

138



found that because a stream's uses are improperly designated, we may be
forcing a community to use advanced waste treatment processes unnecessar-
ily, resulting in large expenditures of public funds to protect a use
that doesn't exist in that stream.

The other question I want to address concerns public hearings. I be-
lieve we will always require public hearings on water quality standards
changes. I really can't see that there would be any reason for the
states to say unilaterally that we are going to change the standards
without telling people and letting them participate in the decision. We
will continue to work with the states in resolving problems because our

success will depend largely on the two-way flow of information.
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INDIAN WATER QUALITY INFORMATION NEEDS

Delfin J. Lovato
Chairman

A1l Indian Puebio Council

Good afternoon Tadies and gentlemen. Thank you for providing me the
opportunity to come before you to express some of the concerns and needs
of the Pueblo tribes of New Mexico concerning water quality standards.
As many people of the Southwest are aware, water is of great importance
to the Indian people, for religious purposes as well as a practical life-
giving resource. For years the interest in water has been one of amount
available. A major concern among the Pueblo tribes always has been
whether or not they would have sufficient water to maintain their crops
in their community. However, in recent years the concern for quantity
has been compounded by a concern for maintaining the quality of that
precious and limited resource. Increased development and population
expansion on or near reservations have not only put a strain on the
amount of water available to all but has also resulted in altering the
quality of those waters.

The concerns of the Pueblo tribes are varied in nature depending on
tribal locations. Our pueblos, such as those in Jemez and Zia, have the
same concerns as rural communities. Areas such as Acoma, Laguna, Isleta
and San Ildefonso have more modern fears brought on by urban development
and chemical waste contamination. The rural areas are concerned with the
development of wells that will provide usable waters as well as with the
maintenance of clean water stream designations from the many streams that

run through their Tlands. Many of these concerns deal with maintaining
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the purity of streamflows that are coming under increasingly larger rec-
reational uses. This would include the waters of the Rio Jemez and the
tributaries of the Rio Grande as they are found in the northern areas of
the state near the pueblos of Santa Clara, San Juan, Picuris and Taos.
These are areas where the waters provide excellent recreational use and
any downgrading of those waters could result in an eventual loss of those
recreational benefits to Indians and non-Indians.

The Tower waters of the Rio Grande and the waters of the Rio San Jose
are of a more immediate concern when discussing water quality standards.
The pueblos of Laguna and Acoma are currently confronted with a serious
degradation of the Rio San Jose due primarily to inefficient waste dis-
posal from the city of Grants. Each tribe must be made aware of or be
informed of municipal actions taken upstream from them which could have
direct effects on the waters passing through their areas.

The pueblo of Isleta, which sits right below the city of Albuquerque,
has for years been subject to a growing danger due to the expansion of
city waste into the Rio Grande. This includes domestic as well as in-
dustrial waste. The pueblo does extensive farming, but the recent dimin-
ishing of the quality of water is beginning to have an effect on their
farming activities. The possible effects that the new nuclear treatment
plant at the Montessa Park area might have on waters flowing from the Rio
Grande into the pueblo of Isleta have not been totally made known to the
Puebio community.

As the population of New Mexico expands and municipalities come in

closer contact with water sources that also feed the Pueblo communities,
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the effect that these municipalities will have on the pueblo water source
will have to be given a higher priority.

For centuries the pueblo water needs have been based on recreational
and agricultural uses. The increased industrial and domestic water Qses
which are rapidly growing around the reservations' boundaries will have
direct and dramatic effects on the tribal communities. The Pueblos must
not only be informed about the potential effects these changes in water
uses might have, but also be given information about what these water
uses will be before they have occurred. Without such information, there
cannot be any type of worthwhile working relationship between the Indian
and non-Indian communities. Until the non-Indian communities recognize
the Pueblo tribes as neighbors who also have a great dependency on a
shared resource, the fight over water will be never-ending. Because of
the preciousness of the resource, the Indian and non-Indian communities
cannot afford to expand their energies in a continually combative manner.
Planning for water needs is going to have to include all the parties af-

fected and this means, in no small way, the Pueblo communities.
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T. E. (Tim) Kelly
President

Geohydrology Associates, Inc.

As Jim Daniel very effectively pointed out, a large number of bureau-
crats are in the audience, so as a consultant, I feel kind of Tlike an
ugly duckling up here. However, I'm very happy to be a part of a very
illustrious panel which will be addressing their information needs and
some of the problems of municipal water supplies. The first member is
Gus Cordova of the Environmental Improvement Division (EID) who has been
involved with the Safe Drinking Water Act and also municipal water sup-
plies within the state. On his left is Frank DiLuzio who is the director
of the Santa Fe Metropolitan Water Board. This is a fairly new board
which has made great strides in the past couple of years. Paul Noland,
next to him, is a director of the Albuguerque Water Department. He has
the distinction of being loved and hated by about an equal number of
people. The last person on the panel is Don Patterson of the city of

Carlsbad. Carlsbad also has some unique municipal problems.
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