WATER-RESOURCES ACTIVITIES
OF THE U.S. GEOLOGICAL SURVEY
IN NEW MEXICO, FISCAL YEAR 1990

Compiled by Harriet R. Allen

r |

—

?‘

U.S. GEOLOGICAL SURVEY

Open-File Report 91-231

Albuquerque, New Mexico
1991



U.S. DEPARTMENT OF THE INTERIOR
MANUEL LUJAN, JR., Secretary
U.S. GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information Copies of this report can
write to: be purchased from:

District Chief U.S. Geological Survey

U.S. Geological Survey Books and Open-File Reports
Pinetree Office Park Federal Center, Building 810
4501 Indian School Road NE, Suite 200 Box 25425

Albuquerque, New Mexico 87110 Denver, Colorado 80225



CONTENTS
Page
Message from the District Chief.....ccieeieeeeceeecnssecssesosenssnsssnas Vi
Mission and program of the U.S. Geological SUIrVEY...c.cceteescsescsocconss 1
Mission and program of the Water Resources Division................... . e 2

History and program of the New Mexico District......civeeieeenencecnnnans 3

Organization..ccee,ceeeeeeeeeeesscecsescssecsossesasensssssssnsnssssnssns 4
Sources Of funding....ceeeeeneeeeeeeneneeeereenncassosanananoacsonnnns 7
Other Federal agencies........c.ceeeeeceecncnccccnanns ceeeceennne 7

State agencies.. ...ttt terereensoancccnacnsscsrsscnnns 8

Local and tribal agencies.......ccccecieeerocencncnnsosannns cen 8

Water issues in New MeXiCO....ceeeeteerennoooosocooccasnnsonsnnssosocososoes 9
New Mexico data-collection ProgramsS......cceceeeessscccsccssccnnsnsns cees 9
Surface-water stations (NMOOl)............. ceeeeccesesascsnsrasean .. 10
Ground-water stations (NMOO2)........cecteeeeeccnacanns cessecccsases 22

Water—-quality network (NMOO3).....eeiieeeeeenceenencenosoncoconnnsnss 27
Sediment stations (NMOO4).......cevttieeeereeeeeececonnnconsnenssnss 35

Areal appraisals and interpretive studies...............c.iiiiieieeee.. 36

Flood-insurance studies (NMOO6)......ccceeecvecscssncssansosscsssssss 37
Water-use data-acquisition and -dissemination program (NMOO7)....... 38

Duties of the Rio Grande Compact Commission (NM10O)..... R
Information distribution and program development (NM10l)............ 40
New Mexico District data bank (NM105)............... ceeersetaeeeaan 41
Miscellaneous river-reach studies, Pecos River (NM106)..... ceereeee. 42

Continuing reconnaissance and evaluation of water resources on

the White Sands Missile Range, New Mexico (NM109)........c.ceeee.. 44
Investigation and analysis of flood discharges for unregulated

streams in New Mexico (NM203)....citeeeececeecscssssosssnnscnnassas 46
Ground-water-level monitoring in the Albuquerque-Belen Basin,

New Mexico (NM240) .c.ueieeeneeeeesesenssnsnansassacsassssssnssaneess 48
Effects of forest management practices on water quality of a

high mountain stream in the southern Rocky Mountains of

New Mexico (NM260)....ceeeterieennscaccnssssssasssssnssssssscsscses 49
Test drilling and hydrologic investigations on the Pueblo of

Zuni, New Mexico (NM261).....ceeinereceeseneosnssnscansenssanasnnsas Bl
Simulation of the effects of urbanization in a desert plateau

environment through the use of kinematic modeling in

Albuquerque (NM262) ...e.eeeeeersssansssscsssssssssssssseseasscsense 53
Assessment of the sensitivity of Chuska Mountain lakes to

atmospheric deposition (NM264).....ceeseesocsssscsssccsssssssssssas 55
Water-resources investigations in the Albuquerque Basin (NM265)..... 56
Development of an algorithm for channel transmission loss and

peak-flow attenuation in ephemeral streams in New Mexico (NM266).. 58

iii



CONTENTS--Concluded
Page
Areal appraisals and interpretive studies--Concluded

Monitoring network of the ground-water flow system in the Mesilla

Basin, south-central New Mexico (NM267)...c.cciecenecconcens eeeees 59
Recharge study in the Santa Fe area (NM268)......cc0cccevesnncceesss 60
Determination of incised, buried arroyo channels in the horst

separating the southern Jornada del Muerto ground-water basin

and Mesilla ground-water basin, Dofia Ana County, New Mexico

(NM269 ) i e eieieineeneeoesoseenasocsnssssssasnsnsncsssssssnsacsennsens 62
Simulation of ground-water flow in the Roswell Basin, Chaves

and Eddy Counties, New Mexico (NM271)............. ceeertcreocaaacaas 63
Water resources of Taos County, New Mexico (NM272).......cc0veeeees.. 64
Water-level monitoring in the High Plains of New Mexico (NM273)..... 65
Water use of sagebrush and replacement grass in northeastern

Arizona (NM274) ..cieeeeeeeneeoescansosssssaassesosesssassasssessss 66
Estimating potential recharge to alluvial aquifers in southern

New MeXicCO (NM276) ...cieieeeroeeeesenossasecsessssosssssssnasssnsases 67
Occurrence and movement of radionuclides and other trace elements

in the Puerco River and Little Colorado River basins, Arizona

and New Mexico (NM277 ) .. .ieieieeeeneeeaenseacecsnasosansnscnssaees 68
Alluvial basins ground-water assessment (NM278)............. ceeeeeas 69
Ground-water contamination, land use, and aquifer vulnerability

in eastern Bernalillo County, New Mexico (NM279)......c0veeueesese 71
Effects of forest management practices on sedimentation of a high

mountain stream in the southern Rocky Mountains of New Mexico

(NM352) it iinneereeencnancnneannnns Ceecseecesaciasestscenaneannn . 72
Monitoring of the ground-water/surface-water relations in the

Mesilla Basin, south-central New Mexico (NM356)......ccccceseeeees 113
International hydrologic evaluations and development of an

international, water-resources data base in support of the

Engineer Topographic Laboratory, Terrain Analysis Center (NM359).. 74
Investigation of possible ground-water contamination at Kirtland

Air Force Base, New Mexico (NM360)......cccievennn Cetecesesesseess 15
San Juan structural basin Regional Aquifer-System Analysis, New
Mexico, Colorado, Arizona, and Utah (NM423)....... ceececsenoaen ees 16

Reports published or approved in 1988 and 1989........c0cttiececcncenneass 19
Inquiries and how to order New Mexico District publications.............. 86

Selected referenCeS . ccceeeesctsecossccscsscasssosssssssnscssacssassessssscecscas 87

iv



FIGURES
Page

Figure 1. Map showing location of U.S. Geological Survey offices
in New Mexico and general areas of responsibilities......... 5

2. Organization chart of the New Mexico District................. 6
3. Map showing location of surface-water gaging stations........ . 20

4. Map showing areas of 5-year ground-water-level monitoring
and years measured or scheduled for measurement............ . 23

5. Map showing location of key observation wells................. 24

6. Map showing location of surface-water-quality stations........ 33

TABLES

Table 1. Streamflow-gaging stations in operation during water year

1990. . ittt ittt e e D

2. Reservoir- and lake-gaging stations in operation during
water yvear 1990.....cii ittt tncerstaccncsacnncaronceansancesss 19

3. Surface-water-quality stations in operation during water
YeAr 1990. . ...ttt itietieencanosanassscassosacansscscnsacaneas 28

CONVERSION FACTORS AND VERTICAL DATUM

Multiply By To obtain
inch 25.4 millimeter
foot 0.3048 meter
mile 1.609 kilometer
square mile 2.590 square kilometer
gallon per minute 0.06309 liter per second

Sea level: In this report, "sea level" refers to the National Geodetic
Vertical Datum of 1929--a geodetic datum derived from a general adjustment of
the first-order level nets of the United States and Canada, formerly called
Sea Level Datum of 1929.



MESSAGE FROM THE DISTRICT CHIEF

Awareness of our environment in general, and water resources in
particular, has brought increased interest in and support of hydrologic data
collection and research. The quantity, quality, and distribution of water are
extremely important to the future well-being of New Mexico. The State’s
surface-water resources are minimal and highly variable due to climate and to
regulation and diversion; ground-water resources are subject to development
that exceeds natural recharge and to potential contamination by land use.
Issues related to global climate change, disposal of hazardous wastes, toxic
substances in water, water rights, and ground-water contamination are evolving
areas of greater public concern. At the same time there is a continuing need
for a better understanding of various hydrologic systems and processes in
order to manage these limited water resources for maximum benefit to present
and future generations.

The U.S. Geological Survey has collected and disseminated information on
the water resources of New Mexico for more than a century. The Survey began
to collect records of streamflow in New Mexico in December 1888 when the first
discharge measurements were made on the Rio Grande near the present gaging
station at Embudo. This site, called the "birthplace of systematic stream
gaging," was chosen to be the training center for the first hydrographers of
the Irrigation Survey, a bureau within the original Geological Survey. Since
that time, in cooperation with local, tribal, State, and Federal agencies, we
have monitored streams at hundreds of sites throughout the State and have a
current network of more than 200 streamflow-gaging stations. Through the
cooperative program, we also have established sites where ground-water levels
are monitored to document changes in ground-water storage or where surface-
water and ground-water samples are collected to determine the water chemistry,
and we have undertaken investigative studies to define the availability,
quality, and distribution of water resources. Information from the data
program and results of investigative studies are made available to water-
resources managers, regulators, and the public to be used for the effective
management of the State’s water resources.

This report provides a brief summary of the activities of the New Mexico
District for fiscal year 1990, including our mission, organization, sources of
funding, and descriptions of current projects. This report serves to document
not only the content of the program, but also the diversity and complexity of
that program. Cooperation among water-resources agencies will be essential in
effectively dealing with water-related issues facing New Mexico, and we look
forward to the challenge of addressing these issues by continuing to provide
factual hydrologic data and technically sound areal appraisals and
interpretive studies.

Russell K. Livingston
District Chief, New Mexico District
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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY
IN NEW MEXICO, FISCAL YEAR 1990
Compiled by Harriet R. Allen
MISSION AND PROGRAM OF THE U.S. GEOLOGICAL SURVEY

The U.S. Geological Survey was established by an act of Congress on
March 3, 1879, as a permanent Federal agency in the U.S. Department of the
Interior. 1Its mission is to conduct the systematic and scientific
classification of the public lands and to examine the geological structure,
mineral resources, and products of the national domain. An integral part of
that original mission includes publishing and disseminating the earth-science
information needed to understand, to plan the use of, and to manage the
Nation’s energy, land, mineral, and water resources.

Since 1879, the Geological Survey has become the Federal Government's
largest earth-science research agency, the Nation’s largest civilian mapmaking
agency, the primary source of data on the Nation’s surface- and ground-water
resources, and the employer of the largest number of professional earth
scientists. Today, programs of the Geological Survey serve a diversity of
needs:

1. Conducting detailed assegsments of the energy and mineral potential
of the Nation’s land and offshore areas.

2. 1Investigating and issuing warnings of earthquakes, volcanic
eruptions, landslides, and other geologic and hydrologic hazards.

3. Conducting research on the geologic structure of the Nation.

4. Studying the geologic features, structure, processes, and history of
the other planets of our solar system.

5. Conducting topographic surveys of the Nation and preparing
topographic and thematic maps and related cartographic products.

6. Developing and producing digital-cartographic data bases and
products.

7. Collecting data on a routine basis to determine the guantity,
quality, and use of surface and ground water.

8. Conducting water-resources appraisals in order to describe the
consequences of alternative plans for developing land and water
resources.



9. Conducting research in hydraulics and hydrology and coordinating all
Federal water-data acquisition.

10. Using remotely sensed data to develop new cartographic, geologic,
and hydrologic research techniques for natural-resources planning
and management.

11. Providing earth-science information through an extensive
publications program and a network of public access points.

The Geological Survey, through its Office of Water Data Coordination,
also coordinates the water-data acquisition activities of other Federal
agencies. Information on these Federal activities is consolidated into a
"Catalog of Information on Water Data." Many State and local agencies and
private organizations that have water-data-acquisition activities also
contribute information to this catalog. This information is made available to
all users of water data by means of a national network of assistance centers
managed by the Geological Survey’s National Water Data Exchange (NAWDEX). 1In
New Mexico, NAWDEX services can be obtained from the District Chief, U.S.
Geological Survey, Water Resources Division, Albuquerque, New Mexico. A
leaflet explaining NAWDEX services is available from the NAWDEX Program
Office, U.S. Geological Survey, 421 National Center, Reston, Virginia 22092.

MISSION AND PROGRAM OF THE WATER RESOURCES DIVISION

The Water Resources Division is one of five operational divisions of the
U.S. Geological Survey. The overall mission of the Water Resources Division
is to provide the hydrologic information and understanding needed for the best
use and management of the Nation’s water resources. For more than 85 years,
the U.S. Geological Survey has studied the occurrence, quantity, quality,
distribution, and movement of the surface and ground water that composes the
Nation’s water resources. As the principal Federal water-data agency, the
Geological Survey collects and disseminates about 70 percent of the water data
currently being used by numerous State, local, private, and other Federal
agencies to develop and manage our water resources. This nationwide program,
which is carried out through the Water Resources Division‘s 43 District
offices and 4 Regional offices, includes the collection, analysis, and
dissemination of hydrologic data and water-use information; areal resource
appraisals and other interpretive studies; and research projects. Much of
this work is a cooperative effort in which planning and financial support are
shared by State and local governments and other Federal agencies. Typical
programs include:

1. Collecting, on a systematic basis, data needed for the continuing
determination and evaluation of the quantity, quality, and use of the
Nation‘s water resources.

2. Conducting analytical and interpretive water-resources appraisals
that describe the occurrence; availability; and physical, chemical,
and biological characteristics of surface and ground water.



3. Conducting basic problem-oriented research in hydrology to improve
the scientific basis for investigations and measurement techniques
and to predict quantitatively the response of hydrologic systems to
stress.

4. Disseminating water data and the results of investigations and
research through reports, maps, computerized information services,
and other forms of public releases.

5. Coordinating the activities of Federal agencies in the acquisition of
water data for streams, lakes, reservoirs, estuaries, and ground
waters.

6. Providing scientific and technical assistance in hydrologic fields to
other Federal, State, and local agencies; to licensees of the Federal
Power Commission; and to international agencies on behalf of the U.S.
State Department.

7. Administering the provisions of the Water Resources Research Act of
1984, which includes the State Water Resources Research Institute
Program (Section 104) and the National Water Resources Research Grant
Program (Section 105).

8. Acquiring information useful in predicting and delineating water-
related natural hazards from flooding, volcances, mudflows, and land
subsidence.

HISTORY AND PROGRAM OF THE NEW MEXICO DISTRICT

The history of the U.S. Geological Survey’s New Mexico District begins
with the camp at Embudo, a tent compound on the banks of the Rio Grande near
the tiny Mexican village of Embudo. It was there, beside the tracks of the
Denver and Rio Grande Railroad, that the first Survey hydrographers gathered
for training in February 1895. The site was chosen because of the diverse
climate, which provided a variety of stream-gaging conditions; the proximity
to the railroad for transportation and supplies; and general interest in the
Rio Grande, a major resource for future irrigation of the arid West.

The first Survey office in New Mexico was established in Carlsbad in
1903. Responsibilities included operating stream-gaging stations in parts of
New Mexico and Oklahoma and conducting irrigation investigations of the Pecos
Valley. This office was headquarters for the Oklahoma-Eastern New Mexico
District that existed until 1907. 1In 1907 the first cooperative water-
resources program in New Mexico, which was between the U.S. Geological Survey
and the New Mexico Territory, was established. Establishment in 1912 of the
Santa Fe Subdistrict office was a result of this continuing cooperative
program and of the change of status from Territory to State in 1912. The
Santa Fe Subdistrict office was one of several field offices of the Rocky
Mountain District headquartered in Denver, Colorado.



The increasing importance of the cooperative program in New Mexico, which
boosted the number of recorder-equipped stations in the Nation at the time,
resulted in a reorganization in 1913 that established the New Mexico-Arizona
District headquartered in Santa Fe. With the unexpected withdrawal in 1915 of
New Mexico from the cooperative program, the Santa Fe office returned to
Subdistrict status, again under the Rocky Mountain District. 1In 1920 the New
Mexico State Engineer resumed a cooperative program with the Ground Water
Division of the Survey. Over the next 10 years, the program grew to include a
number of interpretive investigations, such as a study of water-level declines
in the Roswell artesian basin and irrigation water-supply studies in Socorro,
Torrance, and Baca Counties.

The New Mexico District office was established in Santa Fe on July 1,
1931, after the New Mexico State Engineer reestablished a cooperative program
with the Surface Water Division of the Survey. At this time the program
consisted of about 60 streamflow studies, which increased dramatically to more
than 300 by 1940. To maintain such an extensive network, field offices over
the next 20 years were operated for at least 1 year at the following
locations: Bernalillo, Albuquerque, Belen, Farmington, Socorro, Roswell,
Lordsburg, Carlsbad, Santa Rosa, Tyrone, and Las Vegas. In 1967 the three
branches of the U.S. Geological Survey--Surface Water, Ground Water, and Water
Quality--were formally combined to form the Water Resources Division.

Organization

The New Mexico District’s program consists of two broad categories of
activities: (1) collection of hydrologic data, and (2) areal appraisals and
interpretive studies. Approximately 40 percent of the program is for
collection of hydrologic data and 60 percent for interpretive studies.
Approximately 89 full-time and 8 part-time employees work in the New Mexico
District, which consists of the District office in Albuquerque; Subdistrict
offices in Albuquerque, Santa Fe, and Las Cruces; and a Field Headquarters in
Carlsbad (fig. 1l). The Carlsbad office reports to the Santa Fe Subdistrict
office.

The New Mexico District is organized into two operating sections and two
support sections under the Office of the District Chief (fig. 2). The
operating sections are the Hydrologic Investigations Section, which includes
three Investigations Units and the Las Cruces Subdistrict office; and the
Hydrologic Data Collection/Management Section, which includes a Technical
Support Unit, a Quality Assurance Unit, and the offices in Albuquerque, Santa
Fe, and Carlsbad. The District support sections are the Administrative
Services Section and the Computer Services and Scientific Publications
Section, which includes a Computer Unit, GIS (Geographical Information System)
Unit, Manuscript/Editorial Unit, and Drafting Unit.
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Figure 1.--Location of U.S. Geological Survey offices in New Mexico and general areas of responsibilities.
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Sources of Funding

To support its water-resources program in New Mexico, the U.S. Geological
Survey receives funding from three sources: Federal appropriations (Federal
Program), reimbursements from other Federal agencies (OFA Program), and
Federal/State/local cooperative programs (cooperative program). The
distribution of funds among these sources for fiscal year 1990 (October 1989
through September 1990) is given in the following illustration:

Federal appropriations are provided to collect hydrologic data at
selected sites that serve national water-resources interests, and to execute
hydrologic investigations of national interest. Other Federal agencies, such
as the Albuquerque District of the U.S. Army Corps of Engineers, the U.S.
Bureau of Reclamation, the U.S. Air Force, and the White Sands Missile Range,
provide funds to the U.S. Geological Survey to collect and interpret data
necessary for water management and water-development planning and design. The
Federal/State/local cooperative program, based on the concept that Federal,
State, local, and tribal governments have mutual interests in evaluating,
planning, developing, conserving, and managing the Nation’s water resources,
provides for Congressional appropriations to fund as much as 50 percent of the
cost of water-resources activities. The following is a list of Federal,
State, local, and tribal cooperators that support in part the water-resources
activities of the U.S. Geological Survey, New Mexico District, during fiscal
year 1990:

Other Federal Agencies

Federal Emergency Management Agency
International Boundary and Water Commission--U.S. Section
Santa Fe National Forest
U.S. Air Force
Brooks Air Force Base
Kirtland Air Force Base
Holloman Air Force Base
U.S. Department of Agriculture
Forest Service
U.S. Department of the Army
Corps of Engineers
Fort Bliss
White Sands Missile Range



U.S. Department of Energy

U.S. Department of the Interior
Bureau of Indian Affairs
Bureau of Land Management
Bureau of Reclamation

U.S. Department of Justice

State Agencies

Costilla Creek Compact Commission

New
New
New
New
New
New
New

Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico

Bureau of Mines and Mineral Resources
Environmental Improvement Division

Highlands University

State Engineer Office/Interstate Stream Commission
State Highway Department

State University

State University Agricultural Experiment Station

Pecos River Commission
Rio Grande Compact Commission

Local and Tribal Agencies

Albugquerque Metropolitan Arroyo Flood Control Authority
Bernalillo County

Canadian River Municipal Water Authority
of Albuquerque

of Las Cruces

of Las Vegas

of Raton

of Santa Rosa

aso Water Utilities Board

Elephant Butte Irrigation District
Middle Rio Grande Conservancy District
Navajo Nation

Pueblo of Zuni

Rio San Jose Flood Control District
Santa Fe Metropolitan Water Board
Village of Ruidoso

City
City
City
City
City
El P



WATER ISSUES IN NEW MEXICO

The primary water issues facing New Mexico are problems typical of most
southwestern States. Major areas of concern are:

o Water supply, particularly ground-water depletion: Although the largest
cities in New Mexico use ground water for public supply, the largest user
of ground water statewide is irrigated agriculture. Economic growth and
rapid increases in population require additional reliable sources of
ground water.

o Surface-water and ground-water rights, particularly the interstate
transfer of water: All surface water is fully appropriated, and all New
Mexico streams are subject to one or more of eight interstate water
compacts. Water-rights litigation has resulted in additional needs for
hydrologic data and ground-water assessment.

o Ground-water quality: Although New Mexico, with its generally sparse
population, does not have the water-quality problems that many of the
more densely populated regions of the Nation have, approximately 75
percent of New Mexico’s ground water is too saline for most uses (Ong,
1988, p. 377). Land-use practices such as landfills, agriculture,
military-related hazardous-waste disposal, and leaking underground
storage tanks have altered the water quality of some aquifers.

o The impacts of drought: New Mexico’s semiarid climate and its diverse
geology result in a wide range in the quantity and availability of
surface water and ground water. Recharge to the ground-water system is
derived from infiltration of precipitation, surface water, and
irrigation-return flow. "More than 90 percent of New Mexico’s
precipitation and surface-water inflow from adjacent States returns to
the atmosphere through evapotranspiration" (Garrabrant and Garn, 1990,
p- 375).

The current activities of the New Mexico District address many of the
State’s current and potential water issues and water-information needs. These
activities, as described in this report, are designed to provide the
hydrologic data and appraisals necessary for the intelligent use and
management of the water resources of New Mexico and the Nation.

NEW MEXICO DATA-COLLECTION PROGRAMS

The New Mexico District maintains data-collection stations throughout the
State to obtain records of stream discharge and stage, reservoir and lake
stage and contents, ground-water levels, and quality of surface water and
ground water. Stations in this data network are added or dropped as
information needs change. 1In addition, crest-stage data are obtained at
partial-record stations for floodflow analyses, and discharge measurements are
made at miscellaneous sites, generally during periods of flood or drought.
Most current and historical data are stored in computer data files and are
published annually in the U.S. Geological Survey Water-Data Report series
entitled, "Water resources data, New Mexico, water year 19 _." A water year
is September through October, thereby coinciding with a fiscal year.



SURFACE-WATER STATIONS (NM0O1l)
Period of Project: Continuous since 1930

7 .
Study Location: Statewide 7 4%ég

7%
Z

47

T
-
7

Principal Investigator: J.P. Borland

Cooperating Agencies: Most of the agencies shown in
the list of cooperators

Problem: Surface-water information is used in water-
related fields such as water supply, hydroelectric
power, flood control, irrigation, bridge and culvert
design, wildlife management, pollution abatement, flood-plain management, and
water-resources development. A historically complete data base is necessary
to provide this information.

Objectives: To obtain and document surface-water discharge (streamflow) and
stage (water level) for general hydrologic purposes such as (1) assessment of
water resources, (2) forecasting, (3) areal analysis, (4) determination of
long~term trends, (5) research and special studies, (6) compact and legal
requirements, (7) operation of reservoirs or industries, or (8) pollution
controls and disposal of wastes.

Approach: Standard methods of data collection are used as described in the
series, "Techniques of water-resources investigations of the U.S. Geological

Survey." Daily and partial (annual peak discharge) records are collected,
computed, and prepared for publication each year in the annual report, "Water
resources data, New Mexico." The following table summarizes the types of

stations in operation during water year 1990.
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Number of
Station classification stations

Streamflow stations:
Continuous stage and discharge record:

Water year (October - September) 1152
Seasonal 44
Low-flow 1
Annual peak discharge 108

Cumulative discharge record:
Irrigation season total only 14

Lake and reservoir stations:

Continuous stage and contents 222
Intermittent stage and contents 34
Total stations 345

'Records are provided by a cooperating agency for 6
stations.

2Records are provided by a cooperating agency for 16
stations.

3Al11 records are provided by a cooperating agency.

All streamflow stations (except cumulative irrigation season stations) are
described in table 1, and reservoir and lake stations are described in
table 2. Figure 3 shows the locations of the stations except for those
operated only during the irrigation season. As part of interpretive
hydrologic investigations, streamflow sometimes is measured at temporary
gaging stations and at locations other than gaging stations.

Progress and Significant Results: Discharge and stage data were collected at
network sites, computed, and published.

Plans for FY 90: Continue network operated in fiscal year 1989 with minor
revisions made in response to changes in information needs. The following
stations were discontinued in the cooperative program from water year 1989 to
water year 1990:

08330800 Tijeras Arroyo below South Diversion Channel near Albuquerque
08331140 North Pajarito Arroyo at grant boundary at Albuquerque
08361100 Cuchillo Negro Creek near Cuchillo

08484500 La Luz Creek at La Luz

08492900 sacramento River near Sunspot

09367561 Shumway Arroyo near Waterflow

09367680 Chaco Wash at Chaco Culture National Historical Park

09387300 Zuni River near Arizona-New Mexico State line

11



Table 1.—Streamflow-gaging stations in operation during water year 1990

[*, some records have been collected previously; S, seasonal; P, provided record;
L, low flow only. Stations are in New Mexico unless otherwise indicated]

Drain-
age

area Period

Station (square of
umber Station name County miles) record
07202400 Vermejo River at Vermejo Park (S) Colfax 36.7 1985~
07202500 Eagle Trail Ditch near Maxwell do. - *1975-
07203000 Vermejo River near Dawson do. 301 *1927-
07203505 Vermejo Ditch near Colfax do. - 1980~
07203525 Vermejo River near Maxwell do. 486 1983~
07204000 Moreno Creek at Eagle Nest (S) do. 73.8 *1964—
07204500  Cieneguilla Creek near Eagle Nest (S) do. 56.0 *1964—
07205000 Sixmile Creek near Eagle Nest (S) do. 10.5 *1958-
07206000 Cimarron River below Eagle Nest Dam do. 167 1950~
07207000  Cimarron River near Cimarron do. 294 1950~
07207500 Ponil Creek near Cimarron do. 171 1950~
07208500 Rayado Creek at Sauble Ranch near Cimarron do. 65.0 *1927-
07211000  Cimarron River at Springer do. 1,030 *1926—
07211500 Canadian River near Taylor Springs do. 2,850 *1964—
07215020 La Cueva Wasteway at La Cueva Mora — 1956~
07215100 La Cueva Canal below La Cueva Mora — *1956—
07215500 Mora River at La Cueva Mora 173 *1931-
07218000  Coyote Creek near Golondrinas Mora 215 *1930-
07221000 Mora River near Shoemaker Mora 1,100 *1927-
07221500 Canadian River near Sanchez San Miguel 6,010 *1935-
07222500 Conchas River at Variadero San Miguel 523 1936-
07223300 Conchas Canal below Conchas Dam San Miguel —_ *1984—
07226500 Ute Creek near Logan Harding 2,060 %1942~
07227000  Canadian River at Logan Quay 11,100 1959~
07227100 Revuelto Creek near Logan Quay 786 1959~
08252500 Costilla Creek above Costilla Dam (S) Taos 25.1 1937-
08253000 Casias Creek near Costilla (S) Taos 16.6 1937~
08253500 Santistevan Creek near Costilla (S) Taos 2.15 1937-
08254000 Costilla Creek below Costilla Dam Taos 54.6 1937-
08255500 -Costilla Creek near Costilla Taos 195 1936~
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Table 1.—Streamflowgaging stations in operation during water year 1990—Coatinued

Drain-
age

area Period

Station (square of
mumber Station name County miles) record
08256000 Acequia Madre at Costilla (S) Taos - 1944~
08258000 Cerro Canal at Costilla (S) do. — 1944~
08258600 Cerro Canal below Association Ditch at Costilla (S) do. — 1972-
08259600 Cerro Canal at State line near Jaroso, Colo. (S) do. — 1973~
08261000 Costilla Creek near Garcia, Colo. (S) do. 200 1944~
08263500 Rio Grande near Cerro do. 8,440 1948-
08265000 Red River near Questa do. 113 *1926~
08265500 Llano Ditch near Questa do. — 1961~
08266000 Cabresto Creek near Questa do. 36.7 1943~
08266820 Red River below Fish Hatchery near Questa do. 186 *1978—
08267500 Rio Hondo near Valdez do. 36.2 1934~
08268700 Rio Grande near Arroyo Hondo do. 8,760 1963~
08269000 Rio Pueblo de Taos near Taos do. 66.6 *1962—-
08271000  Rio Lucero near Arroyo Seco do. 16.6 *1962-
08275500 Rio Grande del Rancho near Talpa do. 83 %1985~
08276300 Rio Pueblo de Taos below Los Cordovas do. 380 1957-
08276500 Rio Grande below Taos Junction Bridge near Taos do. 9,730 1925~
08279000 Embudo Creek at Dixon Rio Arriba 305 *1962—
08279500 Rio Grande at Embudo do. 10,400 1889-
08284100 Rio Chama near La Puente do. 480 1955~
08284160 Azotea Tummel at Outlet near Chama (P) do. — 1970~
08284200 Willow Creek above Heron Reservoir near Los Ojos (P) do. 112 1962~

08284300 Horse Lake Creek above Heron Reservoir near Los Ojos

(s) () do. 45,0 1962-
(08284520 Willow Creek below Heron Dam (P) do. 193 1971~
08285500 Rio Chama below E1 Vado Dam do. 877 *1935-
08286500 Rio Chama above Abiquiu Reservoir do. 1,600 1961~
08287000 Rio Chama below Abiquiu Dam do. 2,140 1961~
(08289000 Rio Ojo Caliente at La Madera do. 419 1932-
08290000 Rio Chama near Chamita do. 3,140 1912-
08291000 Santa Cruz River near Cundiyo Santa Fe 86.0 1930-
08291950 Santa Clara Creek below Turkey near Espafiola (S) Rio Arriba _— 1984~
08292000 Santa Clara Creek near Espafiola Rio Arriba .5 %1985~
08294210 Rio Nambe below Nambe Falls Dam near Nambe (P) Santa Fe 3.1 1979~
08313000 Rio Grande at Otowi Bridge Santa Fe 14,300 1895~
08313500 Cochiti East Side Main Canal at Cochiti Sandoval - *1970-
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Table 1.—Streanflowgaging stations in operation during water year 1990—Continued

Drain—
age

area Period

Station (square of
mmber Station name County miles) record
08314000 Sili Main Canal (at head) at Cochiti Sandoval — *1970~
08316000 Santa Fe River near Santa Fe Santa Fe 18.2 1913~
08317200 Santa Fe River above Cochiti Lake Santa Fe 231 1970~
08317400 Rio Grande below Cochiti Dam Sandoval 14,900 1970~
08317950 Galisteo Creek below Galisteo Dam Santa Fe 597 1970~
08319000 Rio Grande at San Felipe Sandoval 16,100 1925~
08321500 Jemez River below East Fork near Jemez Springs Sandoval 173 *1981-
08323000 Rio Guadalupe at Box Canyon near Jemez Sandoval 235 *1981-
08324000 Jemez River near Jemez Sandoval 470 *1953-
08329000 Jemez River below Jemez Canyon Dam Sandoval 1,030 *1943~
08329700  Campus Wash at Albuquerque (S) Bernalillo - 1982-
08329831 Pino Arroyo at Ventura at Albuquerque (S) do. — 1990~
083298314 Hoffmantown Church Outlet No. 1 at Albuquerque (S) do. — 1990~
083298315 Hoffmantown Church Outlet No. 2 at Albuquerque (S) do. — 1990~
08329832 Cherry Hills Arroyo No. 1 at Albuquerque (S) do. — 1990~
08329833  Cherry Hills Arroyo No. 2 at Albuquerque (S) do. - 1990~
08329834 Pino Arroyo at Wyaming at Albuquerque (S) do. — 1990~
08329835 North Floodway Chammel at Albuquerque do. - 1982-
08329840 Hahn Arroyo at Albuquerque (S) do. 4,35 1978~
08329860 Villa del Oso Drain at Albuquerque (S) do. 0.05 1976~
08329865 Grant Line Arroyo at Albuquerque (S) do. 0.053 1986~
08329880 Academy Acres Drain at Albuquerque (S) do. 0.12 1976~
08329890 La Cueva Arroyo trib. near Albuquerque (S) do. 0.09 1977-
(08329900  North Floodway Chamnel near Alameda do. — 1968~
08329914  North Camino Arroyo trib. near Albuquerque (S) do. 0.21 1979
08329928 Rio Grande near Alameda do. 17,263 1989-
08329935 Arroyo 19A at Albuquerque (S) do. 1.42 1977-
08329936 Taylor Ranch Drain at Albuquerque (S) do. 0.14 1978~
08329938 Ladera Arroyo at Albuquerque (S) do. 0.87 1981~
08330000 Rio Grande at Albuquerque do. 17,400 1941-
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Table 1.—Streamflowgaging stations in operation during water year 1990—Continued

Drain-
age
- area Period
Station (square of
mumber Station name County miles) record
08330540 Tramway Floodway Channel at Albuquerque (S) Bernalillo 1.60 1987-
08330565 Arroyo del Coyote at Kirtland AFB at Albuquerque do. —_ 1989-
08330567 Arroyo del Coyote above Tijeras Arroyo at Kirtland
AFB at Albuquerque do. — 1989-
08330569 Tijeras Arroyo below Arroyo del Coyote at Kirtland AFB,
Albuquerque do. —_ 1987-
08330580 Tijeras Arroyo at Montessa Park at Albuquerque do. 122 1987-
08330600 Tijeras Arroyo near Albuquerque do. 133 *1974~
08330775  South Diversion Chamnel above Tijeras Arroyo near
Albuquerque (S) do. — 1988-
08331990 Rio Grande Conveyance Chamnel near Bernardo Socorro - *1952-
08332010 Rio Grande Floodway near Bernardo Socorro 19,200 *1941-
08332050 Bernardo Interior Drain near Bernardo Socorro —_ *1943-
08334000 Rio Puerco above Arroyo Chico near Guadalupe Sandoval 420 1951-
08341300 Bluewater Creek above Bluewater Dam Cibola 75 1989-
08341365 Cottormood Creek near Thoreau McKinley - 1989~
08341500 Bluewater Creek below Bluewater Dam Cibola 201 *1989-
08343000 Rio San Jose at Grants do. 1,020 *1968-
08343100 Grant Canyon at Grants do. 13.0 1961-
08343500 Rio San Jose near Grants do. 2,300 1936~
08349800 Rio Paguate below Jackpile Mine near Laguna do. 107 1976~
08351500 Rio San Jose at Correo do. 3,660 1943~
08353000 Rio Puerco near Bernardo Socorro 7,350 1939-
08354500 Socorro Main Canal North at San Acacia do. — 1936~
08354800 Rio Grande Conveyance Charmel at San Acacia do. — 1960-
08354900 Rio Grande Floodway at San Acacia do. 26,700 1936~
08358300 Rio Grande Conveyance Channel at San Marcial do. — 1969-
08358400 Rio Grande Floodway at San Marcial do. 27,700 1964-
08361000 Rio Grande below Elephant Butte Dam Sierra 29,400 1915~
08362500 Rio Grande below Caballo Dam (P) Sierra 30,700 1938~
08377900 Rio Mora near Terrero San Miguel 53.2 1963-
08378500 Pecos River near Pecos San Miguel 189 1919-
08379500 Pecos River near Anton Chico Guadalupe 1,050 *1927-
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Table 1.—Streamflow-gaging stations in operation during water year 1990—Continued

Drain—
age

area Period

Station (square of
mumber Station name County miles) record
08380500 Gallinas Creek near Montezuma San Miguel 84.0 1916-
08382500 Gallinas River near Colonias Guadalupe 610 1951-
08382600 Pecos River above Cafion del Uta near Colonias do. 2,330 1976~
08382650 Pecos River above Santa Rosa Lake do. 2,340 1976~
08382730 Los Esteros Creek above Santa Rosa Lake do. 65.6 1973~
08382760 Los Esteros Creek trib. above Santa Rosa Lake do. 13.7 1973~
08382830  Pecos River below Santa Rosa Lake do. 2,430 1980~
08383000 Pecos River at Santa Rosa do. 2,650 %1928~
08383500 Pecos River near Puerto de Liuma do. 3,970 1938-
08384500 Pecos River below Sumner Dam De Baca 4,390 *1938-
08385000 Fort Sumner Main Canal near Fort Sumer De Baca — *1954—
08386000 Pecos River near Acme Chaves 11,300 *1937-
08387000 Rio Ruidoso at Hollywood Lincoln 120 1953-
08387600 Eagle Creek below South Fork near Alto Lincoln 8.14 %1988
08390500 Rio Hondo at Diamond A Ranch near Roswell Chaves 9%7 *1939-
08390800 Rio Hondo below Diamond A Dam near Roswell Chaves 963 1963~
08393500 Rio Hondo at Roswell Chaves 1,070 1981-
08394100  Pecos River near Hagerman (L) Chaves 13,600 1968~
08395500  Pecos River near Lake Arthur Chaves 14,700 1938~
08396025 Eagle Draw at Artesia Eddy — 1989-
08396500 Pecos River near Artesia do. 15,300 *1909-
08398500 Rio Peflasco at Dayton do. 1,060 1951~
08399500 Pecos River (Kaiser Chammel) mear Lakewood do. — 1950~
08401150  North Seven Rivers near Lakewood do. — 1989~
08401200  South Seven Rivers near Lakewood do. 220 1963~
08401500 Pecos River below Brantley Dam near Carlsbad do. 17,600 *1971~
08401900 Rocky Arroyo at Higlway Bridge near Carlsbad do. 285 1963~
08402000  Pecos River at Damsite 3 near Carlsbad do. 17,900 *1944—
08403500 Carlsbad Main Canal at head near Carlsbad do. — 1939~
08404000 Pecos River below Avalon Dam do. 18,000 *1951-
08405150 Dark Canyon Draw at Carlsbad do. 451 1973~
08405200 Pecos River below Dark Canyon Draw at Carlsbad do. 18,500 1970~
08405500 Black River above Malaga do. 343 *1946~
08406500  Pecos River near Malaga do. 19,100 1920~
08407000  Pecos River at Pierce Canyon Crossing do. 19,200 *1951-
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Table 1.—Streamflow-gaging stations in operation during water year 1990—Continued

Drain—
age

area Period

Station (square of
number Station name County miles) record
08407500 Pecos River at Red Bluff Eddy 19,500 1937-
08408500 Delaware River near Red Bluff Eddy 689 *1937-
08477110 Mimbres River at Mimbres Grant 184 1978-
08481500 Tularosa Creek near Bent Otero 120 1947~
09355500 San Juan River near Archuleta San Juan 3,260 1954-
09363500 Animas River near Cedar Hill La Plata (Colo.) 1,090 1933~
09364500 Animas River at Farmington San Juan 1,360 *1912-
09365000 San Juan River at Farmington San Juan 7,240 *1912-
09367500 La Plata River near Farmington San Juan 583 1938~
09367950 Chaco River near Waterflow San Juan 4,350 *1975-
09368000 San Juan River at Shiprock San Juan 12,900 *1927-
09371010  San Juan River at Four Corners, Colo. Montezuma (Colo.) 14,600 1977-
09386900 Rio Mutria near Ramah MKinley 71.4 1969-
09386950 Zuni River above Black Rock Reservoir do. 810 1969-
09395350 Puerco River near Church Rock do. 193 *1989-
09395381 Foster Canyon near Continental Divide do. 16.8 1987-
09395390 Sixmile Canyon near Fort Wingate do. 10.7 1987-
09395630 Puerco River near Manuelito do. - 1989-
09430500 Gila River near Gila Grant 1,860 *1927-
09430600 Mogollon Creek near Cliff Grant 69.0 1967-
09431500 Gila River near Redrock Grant 2,820 *1962-
09442680 San Francisco River near Reserve Catron 350 1959-
09442692 Tularosa River above Aragon do. 94.0 1966~
09444000  San Francisco River near Glermood do. 1,650 1927-
09800100 North Side Luna Ditch near Luma (S) do. —_ 1970~
09819950 Lewis Ditch near Reserve (S) do. - 1990-
09820500 Kiehne Ditch near Reserve (S) do. - 1970~
09820600 Middle Frisco Ditch at Reserve (S) do. —_ 1970~
09820610 Parsons Ditch near Reserve (S) do. — 1970~
09821200 San Francisco Ditch near Reserve (S) do. — 1970~
09830100 Spurgeon No. 2 Ditch near Glermwood (S) do. - 1970~
09830200 Thomason Flat Ditch near Glemwood (S) do. —_— 1970~
09830300 West Side Ditch near Glemwood (S) do. - 1970~
09830400 Lower West Side Ditch near Glemmood (S) do. — 1970~
09831700 Fish Pond Ditch near Glemwood (S) do. - 1970~



Table 1.—Streanflow-gaging stations in operation during water year 1990—Concluded

Drain—
age
area Period
Station (square of
mmber Station name County miles) record
09832200 East Pleasanton Ditch near Glemwood (S) Catron —_— 1970~
09832500 Deep Creek No. 1 near Glenwood (S) Catron —_ 1970~
09840400 Upper Gila Ditch near Gila (S) Grant - 1969-
09840600 Fort West Ditch near Gila (S) Grant - 1969~
09841200 Gila Farms Ditch near Gila (S) Grant — 1969~
09841500 Riverside Ditch near Gila (S) Grant —-— 1969~
09860000 Grandpa Harper Ditch near Redrock (S) Grant —_ 1969~
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Table 2.—Reservoir— and lake—gaging stations in operation during water year 1990

[I, intermittent; P, provided record. *, some records have been
collected previocusly. All stations are in New Mexico]

Drainage

area Period
Station (square of
number Station name County miles) record
07199450  Lake Maloya near Raton Colfax 20.8 1975~
07199550 lake Alice near Raton (I) (P) Colfax 29.4 1975~
07205500  Eagle Nest lake near Fagle Nest Colfax 167 #1950~
07223500  Conchas lake at Conchas Dam (P) San Miguel 7,400 1938-
07226800  Ute Reservoir near logan Quay 11,000 1963-
08284510  Heron Reservoir near lLos Ojos (P) Rio Arriha 193 1970~
08285000  El Vado Reservoir near Tierra Amarilla (P) Rio Arriba 873 1935~
08286900 Abiquiu Reservoir near Abiquiu (P) Rio Arriba 2,140 1963-
08294200  Nambe Falls Reservoir near Nambe (P) Santa Fe 25.0 1976~
08315500  McClure Reservoir near Santa Fe Santa Fe 17.4 *1947-
08316500  Nichols Reservoir near Santa Fe Santa Fe 22.8 1943~
08317300  Cochiti lake near Cochiti Pueblo (P) Sandoval 14,900 1973~
08317900 Galisteo Reservoir near Cerrillos (P) Santa Fe 596 1970~
08328500 Jemez Canyon Reservoir near Bermalillo (P) Sandoval 1,030 1953~
08341400 Bluewater lake near Bluewater Cibola 201 *1958-
08360500  Elephant Butte Reservoir at Elephant Butte (P) Sierra 29,400 1915~
08362000  Caballo Reservoir near Arrey (P) Sierra 30,700 1938-
08382810 Santa Rosa lake near Santa Rosa (P) Guadalupe 2,430 1980-
08384000  lake Sumner near Fort Sumer (P) De Baca 4,390 1938~
08390600 Two Rivers Reservoir near Roswell (I) (P) Chaves 1,020 1963-
08390610  Rio Hondo Reservoir near Roswell (I) (P) Chaves 963 1963~
08390620 Rocky Arroyo Reservoir near Roswell (I) (P) Chaves 64.0 1963-
08400500  Lake McMillan near Lakewood (P) Eddy 16,900 1939-
08401450  Brantley lake near Carlsbad (P) Eddy 17,650 1988-
08403800  Lake Avalon near Carlsbad (P) Eddy 18,000 1939-
09355100  Navajo Reservoir near Archuleta (P) San Juan 3,230 1962-
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Figure 3.--Location of surface-water gaging stations.

20




The following stations were added to the program during water year 1990:

08329831 Pino Arroyo at Ventura at Albuquerque
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