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CONVERSION FACTORS

In this report, values for measurements are given in inch-pound units only.
following table contains factors for converting to International System (SI) units.

Multiply inch-pound units by To obtain Sl units
Length

foot 0.3048 meter

mile 1.609 kilometer
Area

square mile 2,590 square kilometer
Volume

cubic foot 0.02832 cubic meter
Flow

cubic foot per second 0.02832 cubic meter per second

The



USE AND AVAILABILITY OF CONTINUQUS STREAMFLOW RECORDS
IN NEW MEXICO
By Robert L. Gold and Lovuis P. Denis

ABSTRACT ’

The U.S. Geological Survey is presently performing a 5-year evaluation of its
surface-water data-collection program in order to determine and document the most
cost-effective method of collecting data. This report documents the first phase of that
evaluation for continuous-record gaging stations in New Mexico. The use, funding
source, and frequency of data availability for each of the 143 gaging stations in New
Mexico are reported. In addition, the period of record, mean annual discharge and
drainage area (if available) for the stations are provided.

INTRODUCTION

The U.S. Geological Survey is the principal agency of the Federal government
collecting surface-water data throughout the Nation. The Water Resources Division of
the Survey collects these data in cooperation with other Federal agencies and State,
tribal, and local governments. The Survey began operating its first gaging station in
January 1889 on the Rio Grande at Embudo, New Mexico. In 1983, the Survey operated
approximately 8,000 continuous-record gaging stations nationwide.

Because of changes in objectives, technology, and external constraints, the Survey
periodically evaluates the surface-water data-collection program. Benson and Carter
(1973) summarized the last systematic nationwide evaluation, which was completed in
1970. The Survey is presently (1984) performing a 5-year nationwide evaluation of the
program. Twenty percent of the program will be evaluated each year. The objective of
the evaluation is to determine and document the most cost-effective method of
collecting streamflow data.

The purpose of this report is to document the uses and funding sources for the data
collected at the 143 continuous-record gaging stations in operation in New Mexico. In
addition, the stations are categorized based on the frequency of data availability. This
report summarizes the first of three phases of the program evaluation for New Mexico.
Fontaine and others (1984) describe all three phases of the evaluation in their study on
the Maine gaging-station program.



History of the Stream-Gaging Program in New Mexico

The Survey began its systematic collection of surface-water data in New Mexico.
The number of continuous-record gaging stations has fluctuated over the years; at
present (1984), there are 143 stations (fig. 1). Borland (1970) reported the following
history of the stream-gaging program in New Mexico:

The streamflow program of the U.S. Geological Survey in New Mexico
has evolved through the years as Federal and State interests in surface-water
resources have increased and as funds for operating stream-gaging stations
have become available.

The beginning of surface-water investigations in New Mexico was in
December 1888 when the Geological Survey established a camp on the Rio
Grande near Embudo for the purpose of training employees to make
streamflow measurements. A gaging station was built near the camp and the
collection of continuous streamflow records started on January |, 1889. Two
more stations were placed in operation on the Rio Grande in that same year.
In the years to follow, additional stations were built on the Rio Grande, San
Juan, Piedra, Mora, and Sapello Rivers.

In 1907, the Territorial legislature enacted the basic surface-water code
and established the position of Territorial Engineer, later to be State
Engineer. This legislation resulted in a cooperative agreement between the
Territory and the Survey which led to additional stations being built along the
Rio Grande. The cooperative agreement was terminated in 1915 at which
time the State assumed all responsibility for the 62 stations then in operation
on streams throughout the State.

On July 1, 1931, a cooperative agreement was again reached and an
office of the Geological Survey was established in Santa Fe. A period of
rapid expansion followed this resumption of operation by the Survey, as needs
for streamflow data were generated by programs of the Bureau of
Reclamation, Bureau of Indian Affairs, U.S. Army Corps of Engineers, and the
Rio Grande Joint Investigation.

Current New Mexico Stream-Gaging Program

New Mexico has a meager supply of surface water. Many streams are subject to
regulation under terms of various court decrees and compacts and one internationai
treaty. Costilla Creek, the Pecos River, and the Rio Grande are regulated to comply
with river compacts (fig. 2). In addition, Elephant Butte Reservoir on the Rio Grande is
operated to deliver water to Mexico in accordance with the treaty between the United
States and Mexico. Navajo Reservoir, a unit of the Colorado River Storage Project,
could also be used to regulate flow of the San Juan River to meet compact
requirements. Regulation of the Canadian River is limited to storage of 200,000 acre-
feet for conservation downstream from Conchas Dam (fig. 2). Because agriculture is a
major industry in the State, development of water supplies has been largely for the
purpose of irrigation. A number of reservoirs have been constructed for storage of
irrigation water and for flood prevention. Reservoir storage is also important to meet
water deliveries obligated under compact agreements. Many gaging stations are
operated to monitor streamflow affected by development.
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Approximately 1,087,120 acres are irrigated in New Mexico, with about one-quarter
being irrigated by surface water and three-quarters by ground water (Sorenson, 1982).
Nearly every stream in the State is affected to some degree by diversions for irrigation.
However, some streams are affected so little that they can be considered to be natural-
flow streams, whereas other streams, such as the Gila and San Francisco Rivers, can at
times be completely regulated by diversion. Many gaging stations are operated on
streams affected by irrigation in order to define the altered system.

The State is divided into seven river basins (fig. 2), the same basin designations as
used by the New Mexico State Engineer (Sorenson, 1982). Except for the Pecos River
basin, these basins conform to river basin areas that have been adopted for use in
regional and national water planning and in related land-resource planning. The Pecos
River is a tributary of the Rio Grande, but for State planning purposes it is treated as a
major basin in New Mexico rather than as a subbasin of the Rio Grande. Locations of the
present (1984) gaging stations are shown in figure 3. Operation, review, and quality
control of the gaging-station network are performed by personnel of the U.S. Geological
Survey in Santa Fe, Albuquerque, Las Cruces, Roswell, Carlsbad, and San Antonio.

The distribution of the 143 continvous-record gaging stations by basin is as
follows: Arkansas-White-Red River--22, Texas Gulf--0, Pecos River--40, Rio Grande--
66, Upper Colorado River--8, Lower Colorado River--7, and Rio Yaqui--0.

Selected hydrologic data, including station number, station name, drainage areq,
period of record, and mean annual discharge, are given in table |. Station identification
numbers are the Survey's eight-digit downstream-order station numbers.
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Figure 1.--Number of continuous stream-gaging stations in New Mexico.
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USES, FUNDING, AND AVAILABILITY OF CONTINUOUS STREAMFLCW DATA

In order to standardize the results of the stream-gaging evaluation nationally, a
report on the program in Maine by Fontaine and others (1984) was designed as a
prototype for other statewide reports. Thus, much of the material in this report has been
taken from Fontaine and others (1984).

The relevance of a stream gage is defined by uses made of data produced from the
gage. The uses of the data from each continuous gaging station in New Mexico were
identified by a survey of known data users.

Data uses identified by the survey were categorized into nine classes that are
defined below. The sources of funding for each gage and the frequency that data are
provided to the users were also compiled.

Data-Use Classes

The following definitions were used to categorize uses of streamflow data for each
continuous gaging station.

Regional Hydrology

For streamflow data to be useful in defining regional hydrology, the streamflow
must be largely unaffected by manmade storage or diversion. In this class of use, man's
effects on streamflow are not necessarily small but are limited to those of land-use and
climate changes. Records from these stations are useful in developing regional
information about the relationship between basin characteristics and streamflow,

Seventy-seven stations have been classified in the regional hydrology data-use
category (table 2). Two of the stations (08377900 and 09430600) are designated as
benchmark stations. Four stations (08276500, 08378500, 08408500, 09430500) are
designated as water-resources review stations. Hydrologic benchmark stations are in a
national network of 57 stations operated on watersheds that are relatively free of
manmade alteration; the network is intended to define long-term trends. Water-
resources review stations are used to prepare a national monthly summary of water
conditions.

Hydrologic Systems

Hydrologic systems stations are used for accounting and for defining current
hydrologic conditions and the sources, sinks, and fluxes of water through hydrologic
systems, including regulated systems. These stations include diversions and return flow
and stations that may be used to define the interaction of water systems. Benchmark
and water-resources review stations are included in the hydrologic systems category
because these stations can account for current and long-term conditions of systems that
they gage.

Also included in this category are stations used for accounting of discharges in the
U.S. Bureau of Reclamation irrigation-project areas and in flood-control projects
developed by the U.S. Army Corps of Engineers. The Rio Grande, Rio Chama, San Juan,
Canadian, and Pecos Rivers, and Costilla Creek are mainly controlled; stations on these
streams are in this category.



Legal Obligations

Some stations provide records of discharge for verification or enforcement of
existing treaties, compacts, and decrees. All of the State's major stream systems are
subject to the provisions of legal compacts. Only the Dry Cimarron River system in
northeastern New Mexico is not subject to a compact. Interstate compacts include the
Colorado River, La Plata River, Rio Grande, Upper Colorado River Basin, Pecos River,
Canadian River, Amended Costilla Creek, and the Animas-La Plata Project Compacts.
In addition, surface-water distributions on the Gila River basin, on an interstate ditch
that diverts from the Los Pinos River, on the Rio Grande basin near Antonito, Colorado,
and on a part of Chicorica Creek near Raton are controlled by Federal Court decrees.

’

Planning and Design

Gaging stations in this category are used for the planning and design of specific
projects or a group of structures (for example, a dam, levee, water-supply diversion,
hydropower plant, or waste-treatment facility). The planning and design category is
limited to stations that were instituted for such purposes and where these purposes are
still valid. One station used for design by the Vermejo Irrigation District and one station
for design of the Alamogordo water-supply system are in this category.

Project Operation

Gaging stations in this category are used to assist water managers in making
operational decisions such as reservoir releases or diversions. This category generally
implies that the data are routinely available on a rapid-reporting basis. Stations included
in this category are those used by the U.S. Bureau of Reclamation and irrigation
districts in project areas, and by the U.S. Corps of Engineers and U.S. Bureau of
Reclamation in reservoir operations.

Hydrologic Forecasts

Gaging stations in this category are used to provide information for hydrologic
forecasting, such as flood forecasts or periodic (daily, weekly, monthly, or seasonal)
discharge or volume forecasts. This category generally implies that the data are
available on a rapid-reporting basis.

Stations in this category include those designated by the National Weather Service
for flood forecasting. Other agencies may also use the information from these stations
during flood events, notably the U.S. Army Corps of Engineers and the State of New
Mexico. Twelve stations are in this category, all but one of which have direct access
through telemetry equipment.



Water-Quality Monitoring

Gaging stations where reguler water-quality or sediment-transport monitoring is
being conducted and where streamflow data are needed to interpret the water-quality or
sediment data are designated as water-quality-monitoring sites. Stations operated as
part of the National Stream Quality Accounting Network (NASQAN) are included in this
category. NASQAN stations are operated to define areal variability and trends in stream
quality. Also included in this category are the benchmark stations. Five stations
included in this category where samples collected are analyzed for radioisotopes are part
of the national radiochemical network.

Research

Gaging stations in this category are operated for a specific research project or
water-investigations study. Typically, these stations are operated for only a few years.
Three stations in the Albuquerque area are in this category. Two stations (08329709 and
08329835) are operated for a study on surface-water ground-water relationships; the
third station (083299200) is used for an urban hydrology study.

Funding

The sources of funding for the streamflow-gaging program are:

. Federal program.--Funds that have been directly allocated to the U.S.
Geological Survey,

2. Other Federal Agency (OF A) program.--Funds that have been transferred
to the Geological Survey by other Federal agencies.

3. Cooperative program.--Funds that come jointly from Geological
Survey cooperative-designated funding and from a non-Federal
cooperating agency. Cooperating agency funds may be in the
form of direct services or cash.

4, Other non-Federal.--Funds that are provided entirely by a non-Federal
agency and are not matched by Geological Survey cooperative funds.

In all four categories, the sources of funding pertain only to the collection of
streamflow data. Funding sources for other activities, particularly collection of water-
quality samples, that might be carried out at any site may not be the same as those
identified in table 2,



Frequency of Data Availability

Frequency of data availability refers to the frequency that the streamflow data
may be furnished to the users. Data can be furnished by direct-access telemetry
equipment for immediate use, by periodic release of provisional data, or in publication
format through the annual data report. These three frequencies are designated T, P, and
A, respectively, in table 2. In the current program, data for all stations are made
available through the annual report, data for 26 stations are available on a real-time
basis, and data are released on a provisional basis for 43 stations.

Data-Use Presentation

Data use, funding source, and frequency of data availability are presented for each
continuous gaging station in table 2. Entry of an asterisk in the table indicates that no
footnote is required, but the station belongs in that data-use category.

SUMMARY

A review of the data under funding source (table 2) indicates that data from most
stations have multiple uses. Many of the gaging stations are used on an ongoing basis for
accounting and for project investigations. Although stations may have been established
for a specific purpose, the data are used for many other purposes. All stations presently
(1984) have sufficient justification for continued operation.
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