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DATA USES AND FUNDING SOURCES FOR THE STREAM-GAGING PROGRAM IN UTAH

by R. W. Gruff

ABSTRACT

This report documents the results of the first phase of a study of the 
cost effectiveness of the streamflow-information program in Utah. Data use, 
funding, and data availability are described for the streamflow stations 
operated by the U.S. Geological Survey; and a history of the stream-gaging 
program is given. During the 1984 water year, 214 continuous streamflow 
stations were operated on a budget of $854,000. Data from most stations have 
multiple uses and all stations presently have sufficient justification for 
continuation.

INTRODUCTION

The U.S. Geological Survey is the principal Federal agency collecting 
surface-water data in the United States, and the collection of these data is a 
major activity of the Water Resources Division of the Geological Survey. Much 
of the data are collected in cooperation with State and local governments and 
other Federal agencies. The Geological Survey presently (1984) is operating 
approximately 8,000 continuous-record streamflow stations throughout the 
Nation. Some of these records extend back to the 19th century. Any activity of 
long standing, such as the collection of surface-water data, should be 
reexamined at intervals, if not continuously, because of changes in 
objectives, technology, or external constraints. The stream-gaging activity 
no longer is considered a network of observation points, but rather it is an 
integrated information system in which data are provided both by observation 
and synthesis. The last systematic, nationwide evaluation of the streamflow- 
information program was completed in 1970 and is documented by Benson and 
Carter (1973).

The Geological Survey presently (1984) is undertaking another nationwide 
analysis of the stream-gaging program, with the objective of defining and 
documenting the most cost-effective means of furnishing streamflow 
information. The analysis will be in three phases. In the first phase, for 
every continuous streamflow station, the principal uses of the data will be 
identified and related to funding sources. In addition, continuous streamflow 
stations will be categorized as to whether the data are available to users on 
a real-time sense, on a periodic basis, or at the end of the water year.

The second phase of the analysis will involve identification of less 
costly alternate methods of furnishing the needed information, such as flow- 
routing models and statistical methods. The third phase of the analysis 
involves the use of Kalman-filtering and mathematical-programing techniques to 
define strategies for the operation of the necessary streamflow stations that 
minimize uncertainty in the streamflow records for given operating budgets.

This report covers only the first phase of the analysis-data use. The 
report is patterned after pilot studies for the states of Maine (Fontaine and 
others, 1984) and Nebraska (Engel and others 1984).



HISTORY OF THE STREAM-GAGING PROGRAM

The stream-gaging program in Utah has evolved through the years as 
Federal, State, and local needs for surface-water data have increased. On 
October 2, 1888, Congress approved the Sundry Civil Appropriation Act, which 
provided $100,000 for water-resources investigations by the U.S. Geological 
Survey. In March 1889 Congress made an appropriation of $250,000 for further 
work of the Irrigation Survey, which included that of the Hydrographic Survey. 
Soon afterwards, in 1889, two hydrographers were assigned to the Utah 
Territory F. H. Newell and T. M. Bannon. They established eight streamflow 
stations, of which three (Bear River near Collinston, Weber River at Gateway, 
and Spanish Fork at Castilla) are still in operation. By 1900, 15 continuous 
streamflow stations were in operation in Utah. (See figure 1.)

The stream-gaging program became cooperative in 1904 when the Utah State 
Engineer contributed $100 to pay half of the salaries of gage observers at 
four streamflow stations. Formal cooperation between the U.S. Geological 
Survey and the State of Utah was started in 1909, with an annual appropriation 
of $2,000 by the Utah Legislature to be used in cooperation with the Survey on 
a 50-50 basis. This grew to about $5,000 by 1914. In 1914, an agreement 
between the State Engineer and the water users in the Sevier River basin 
increased the program, thus enabling the Survey to perform an investigation of 
the Sevier River and the canals diverting from it. This investigation was 
needed to obtain essential data for use by the State and the courts to 
adjudicate existing water rights and to determine the advisability of granting 
new rights. This study lasted until 1919.

In 1913» the Utah Power and Light Co. began an extensive water-power 
investigation and equipped 15 streamflow stations with water-stage recorders. 
The field data from these stations were furnished to the Geological Survey.

In May 1914, the U.S. Reclamation Service authorized the installation of 
three streamflow stations on the Green and Colorado Rivers and in October the 
installation of a streamflow station on the San Juan River near Bluff. The 
station on the San Juan was discontinued and the Colorado River station was 
reduced to a partial-record station in 1917.

In 1899 and 1900, 7 gaging stations were established in connection with 
an irrigation survey for the U.S. Indian Service on the Uintah Reservation. 
In 1918, the U.S. Indian Service allotted $2,200 for 1918 and $1,520 for each 
of the next 2 years for the Geological Survey to collect streamflow data in 
the Uinta Basin. By 1919, there were 102 streamflow stations (56 continuous) 
in Utah, with 70 of them equipped with recorders. With the Sevier River basin 
study ending, the number of streamflow stations was reduced to 58 (51 
continuous) in 1920 and to 51 in 1924. This was then increased to 56 (52 
continuous and 31 equipped with recorders) by 1928.
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Increasing interest in the Colorado River resulted in the reestablishment 
of one base streamflow station each on the Colorado, Green, and San Juan 
Rivers and the designation of the Green River at Green River, Utah, as a base 
streamflow station, with cooperation from several sources. Annual 
Congressional appropriations direct to the Geological Survey for these base 
streamflow stations was started in 1929. The record for the missing years 
later was estimated and published for the Colorado and San Juan Rivers.

Increased interest in the State's water resources between 1932 and 1939 
brought an increase in the streamflow-station activity with 74 stations being 
maintained by 1939. Nearly all were equipped with recorders, and about 20 
were financed in part by private contributions.

In 1942 and 1947, the cooperative program with the State Engineer was 
greatly increased; and in 1943, an investigation of the Bear River was begun. 
This involved 79 streamflow stations in the Bear River basin in Utah, Idaho 
and Wyoming. During 1939-47, funding for some of the increase in streamflow- 
station operation was provided by the Corps of Engineers and the U.S. Bureau 
of Reclamation.

Beginning in 1949, operation of a number of water-management streamflow - 
stations was begun. Most were operated for 2-8 years and by 1958 most had 
been discontinued. Starting in 1963, the State began to develop a State water 
plan. This resulted in the recommendation of many sites in Utah where 
streamflow data were needed for a better understanding of the hydrology of the 
State. During 1963-65 a number of these sites were instrumented and data 
collection begun. Also from 1963-68 about 23 streamflow stations were 
operated as part of a major study of the hydrology of Salt Lake Valley.

As streamflow data became available, the Utah Department of 
Transportation began using flood stages, discharges, and frequencies in the 
design of bridges and culverts. Need for design data also led to 
establishment in 1959 of a statewide network of crest-stage gages on small 
drainage basins. Data were collected at about 160 sites under this program 
until it was terminated in 1974.

In 1970, the Geological Survey, made a network evaluation of the 
streamflow program in Utah (Whitaker, 1971) as part of a nationwide effort. 
This resulted in the discontinuation of some of the streamflow stations that 
had been installed as a result of the State water plan after 10-20 years of 
data collection. Many of these streamflow stations have been replaced by 
others which were installed for the purpose of gaining information for a 
specific problem, such as the design of a proposed reservoir.

During the mid-1970's, the energy crisis in the United States led to 
consideration of the expansion of coal mining and the beginning of oil-shale 
mining in Utah. This in turn created the need for hydrologic data to be used 
as baseline information before mining-related development and to be used to 
monitor changes resulting from such development. In 1974, the U.S. Bureau of 
Land Management recognized the need for better knowledge of hydrology to aid 
in better management of the lands that they administer. Since then, Land 
Management has supported from 5-10 streamflow stations annually.



In 197^, the Geological Survey began a Federally-funded study to collect 
baseline-hydrologic information in the oil-shale area in northeast Utah. This 
involved the installation of 20 streamflow stations, some of which were 
operated until 1983. In 1978, a Federally-funded program was begun to monitor 
streamflow in areas of coal mining. This program was operated by contract, 
and by 1981 it included 19 streamflow stations. In 1982, the program was 
reduced to 7 streamflow stations which were continued in operation by 
Geological Survey personnel until 1984.

STREAM-GAGING PROGRAM IN 1984

During 1984, 214 continuous streamflow stations were operated by the 
Geological Survey in Utah and in the Bear River basin of Idaho and Wyoming. 
For convenience, the state may be divided into four major basins (fig. 2). 
These basins and the number of streamflow stations in each are the upper 
Colorado River Basin (89), the lower Colorado River Basin (13), the Great 
Basin (111), and the Snake River basin (1). The cost of operation of these 
continuous streamflow stations during fiscal-year 1984 was $854,000. This 
study shows that data from most continuous streamflow stations have multiple 
uses and that all stations presently have sufficient justification for 
continuation.

Selected hydrologic data, including the station number, station name, 
drainage area, period of record, and average discharge for the 214 continuous 
streamflow stations are given in Table 1. Station identification numbers used 
throughout this report are the Geological Survey's eight-digit downstream- 
order station number.

USES, FUNDING, AND AVAILABILITY OF CONTINUOUS STREAMFLOW DATA

The relevance of a continuous streamflow station is defined by the uses 
made of the data produced from it. It may have been established for a 
specific use, but its availability has produced other uses. The uses of the 
data from each continuous streamflow station in Utah were identified by a 
survey of data users. The survey documented the importance of each continuous 
streamflow station and identified the ones that might be considered for 
discontinuation.

Data uses identified by the survey were categorized into nine categories, 
which are discussed in the following section. The sources of funding for each 
continuous streamflow station and the frequency at which data are available to 
users were also compiled and are discussed later in the report.

Data-Use Categories

The following categories were used to classify each known use of 
streamflow data for each streamflow station. A continuous streamflow station 
may be included in more than one category.
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Figure 2. Location of continuous streamflow stations in Utah, 1984.



Regional Hydrology

For data to be useful in defining regional hydrology, the stream flow 
must be largely unaffected by manmade storage or diversion. In this category 
of use, the effects of man on streamflow are not necessarily small, but the 
effects are limited to those caused primarily by land-use and climate changes. 
Large amounts of manmade storage may exist in the basin providing the outflow 
is uncontrolled. Data from continuous streamflow stations in this category 
are useful in developing regionally transferable information about the 
relationship between basin characteristics and streamflow.

Fifty-nine continuous streamflow stations in the Utah network are 
included in the regional-hydrology category. Seven of the stations are 
special cases in that one is designated as a hydrologic bench-mark and six are 
designated as index continuous streamflow stations. The hydrologic bench-mark 
continuous streamflow station is part of a national network of 57 continuous 
streamflow stations operated on watersheds that are relatively free from 
manmade alteration. The network is intended to define long-term trends. 
Index stations are used to prepare a national monthly summary of water 
conditions.

Hydrologic Systems

Continuous streamflow stations that can be used for accounting, that is, 
to define current hydrologic conditions and the sources, sinks, and fluxes of 
water through hydrologic systems including regulated systems, are designated 
as hydrologic-systems stations. One hundred ninety-nine continuous streamflow 
stations in the Utah network are included in this category. They include 
continuous streamflow stations that are useful for defining the interaction of 
water systems, and they can be affected by diversions and return flows.

The hydrologic bench-mark and index stations also are included in the 
hydrologic-systems category because they are accounting for current and long- 
term conditions of the hydrologic systems that they gage. Many continuous 
streamflow stations in this category are used by the Utah Division of Water 
Rights for administration of water rights. Also included in this category are 
continuous streamflow stations used by the U.S. Bureau of Reclamation for 
accounting of regulated stream flow. The Colorado, Green, and San Juan Rivers 
essentially are parts of a regulated system, and continuous streamflow 
stations on these streams are in this category.

Legal Obligations

Some continuous streamflow stations provide records of flows for the 
verification or enforcement of existing treaties, compacts, and decrees. This 
category contains those stations that the Geological Survey operates to 
satisfy such legal responsibilities. The Colorado River Compact designates 
the Geological Survey to operate continuous streamflow stations needed for the 
equitable distribution of water among the states of Colorado, Wyoming, Utah, 
Arizona, New Mexico, Nevada, and California. Nine continuous streamflow 
stations are used for this purpose. Also included in this catgegory are



continuous streamflow stations that the Geological Survey has been asked to 
operate in cooperation with the Bear River Commission and other agencies. 
Thirty-one continuous streamflow stations in the Utah network are included in 
this category.

Planning and Design

Continuous streamflow stations in this category are used for the planning 
and design of a specific project (for example, a dam, levee, floodwall, 
navigation system, water-supply diversion, hydropower plant, or waste- 
treatment facility) or group of structures. Ninety-seven continuous 
streamflow stations are at least partly used under this category.

Project Operation

Gaging stations in this category are used, on an ongoing basis, to assist 
water managers in making operational decisions such as reservoir releases, 
hydropower operations, or diversions. The project-operation category 
generally implies that the data are routinely available to the operators 
within a reasonable time. For projects on large streams, data may only be 
needed every few days.

One hundred-six continuous streamflow stations are included in this 
category. Among these are stations used by the Utah Division of Water Rights 
for water-rights administration and the U.S. Bureau of Reclamation for 
irrigation projects reservoir operations and hydropower facilities.

Hydrologic Forecasts

Gaging stations in this category are used regularly to provide 
information for hydrologic forecasting. These include flood forecasts for a 
specific river reach and periodic (daily, weekly, monthly, or seasonal) flow- 
volume forecasts for a specific site or region. The hydrologic-forecasts 
category generally implies that the data are routinely available to the 
forecasters within a reasonable segment of time. On large streams, data only 
may be needed every few days.

Included in this category are those continuous streamflow stations that 
have been designated by the National Weather Service as being needed for flood 
forecasting. In addition to the needs of the National Weather Service, other 
agencies use the information from continuous streamflow stations during 
floods, particularly, County flood-control agencies and the U.S. Bureau of 
Reclamation. Of the 69 continuous streamflow stations in this category, 5 
have direct access through telemetry equipment.

Water-Quality Monitoring

Continuous streamflow stations in this category are those where regular 
water-quality or sediment-transport monitoring is being conducted and where 
the availability of streamflow data contributes to the utility of or is 
essential to the interpretation of the water quality or sediment data. Forty- 
one continuous streamflow stations are included in this category. Continuous



streamflow stations operated as part of the National Stream-Quality Accounting 
Network (NASQAN) are included in this category. NASQAN stations are operated 
to define both areal variability and trends in stream quality.

One continuous streamflow station in this category is a hydrologic bench 
mark and 12 are NASQAN stations. Water samples obtained at bench-mark 
stations provide an indication of water-quality characteristics of streams 
that have been and probably will continue to be relatively free of manmade 
influence.

At other continuous streamflow stations in this category, water-quality 
monitoring is being conducted through funding of the Geological Survey or the 
U.S. Bureau of Reclamation or Land Management. The Utah Division of Water 
Resources also supports some continuous streamflow stations as part of their 
investigations of proposed reservoir sites.

Research

The 10 continuous streamflow stations in this category are operated for 
research or water-investigations studies. Typically, these only are operated 
for a few years. The need for continuation of these continuous streamflow 
stations will be reviewed when the research need is fulfilled.

Other

In addition to being included in one of the data-use categories described 
above, 3 continuous streamflow stations were designated in this category. 
These continuous streamflow stations are used primarily to correlate with 
short-term records collected at other streamflow stations. When sufficient 
length-of-record is obtained at the other sites, the need for them will be 
reviewed.

Funding 

The three sources of funding for the streamflow-data program are:

1. Federal. Funds that have been directly allocated to the Geological 
Survey.

2. Other Federal Agency.--Funds that have been transferred to the 
Geological Survey by other Federal agencies.

3. Federal-State cooperative. Funds that come jointly from funding to 
the Geological Survey that is designated for cooperative matching and from a 
non-Federal cooperating agency. Funds from the cooperating agency may be in 
the form of direct services or cash.

The identified sources of funding pertain only to the collection of 
streamflow data. Sources of funding for other activities, particularly 
collection of water-quality data at the site, may not be the same as those 
identified herein.



Frequency of Data Availability

Frequency of data availability is based on the interval at which the 
streamflow data may be furnished to the users. Three distinct possibilities 
exist. Data can be furnished by direct-access telemetry equipment for 
immediate use (includes both telephone-accessed equipment and satellite data- 
collection platforms); by periodic release of provisional data; or in 
publication format through the annual data report published by the Geological 
Survey for Utah (U.S. Geological Survey, 1983). These three categories are 
designated T, P, and A, respectively, in table 2. In the current Utah 
program, data for all 214 stations are made available through the annual 
report; data from 5 stations are available on an immediate-use basis; and data 
from 6 stations are released on a provisional basis monthly, and some data are 
released periodically on a provisional basis for most of the stations.

Data-Use Presentation

Data-use and ancillary information are presented for each continuous 
streamflow station in table 2. The table contains numerous footnotes to 
expand the information conveyed.

SUMMARY

The data from most streamflow stations in the Utah network have multiple 
uses. Many of the continuous streamflow stations are used on an ongoing basis 
for hydrologic systems and for project operation. Although stations may have 
been established for one specific purpose, the availability of the data have, 
in itself, produced other uses for the data.
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