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FOREWORD 
The mission of the U.S. Geological Survey 

(USGS) is to assess the quantity and quality of the 
earth resources of the Nation and to provide informa- 
tion that will assist resource managers and policymak- 
ers at Federal, State, and local levels in making sound 
decisions. Assessment of water-quality conditions and 
trends is an important part of this overall mission, 

One of the greatest challenges faced by water- 
resources scientists is acquiring reliable information 
that will guide the use and protection of the Nation’s 
water resources. That challenge is being addressed by 
Federal, State, interstate, and local water-resource 
agencies and by many academic institutions. These 
organizations are collecting water-quality data for a 
host ofpurposes that include: compliance with permits 
and water-supply standards; development of remedia- 
tion plans for a specific contamination problem; oper- 
ational decisions on industrial, wastewater, or water- 
supply facilities; and research on factors that affect 
water quality. An additional need for water-quality 
information is to provide a basis on which regional 
and national-level policy decisions can be based. Wise 
decisions must be based on sound information. As a 
society we need to know whether certain types of 
water-quality problems are isolated or ubiquitous, 
whether there are significant differences in conditions 
among regions, whether the conditions are changing 
over time, and why these conditions change from 
place to place and over time. The information can be 
used to help determine the efficacy of existing water- 
quality policies and to help analysts determine the 
need for and likely consequences of new policies. 

To address these needs, the Congress appropri- 
ated funds in 1986 for the USGS to begin a pilot pro- 
gram in seven project areas to develop and refine the 
National Water-Quality Assessment (NAWQA) Pro- 
gram. In 1991, the USGS began full implementation 
of the program. The NAWQA Program builds upon an 
existing base of water-quality studies of the USGS, as 
well as those of other Federal, State, and local 
agencies. The objectives of the NAWQA Program are 
to: 

aDescribe current water-quality conditions for a 
large part of the Nation’s freshwater streams, 
rivers, and aquifers. 

aDescribe how water quality is changing over 
time. 

*Improve understanding of the primary natural 
and human factors that affect water-quality 
conditions. 

This information will help support the development 
and evaluation of management, regulatory, and moni- 
toring decisions by other Federal, State, and local 
agencies to protect, use, and enhance water resources. 

The goals of the NAWQA Program are being 
achieved through ongoing and proposed investigations 
of 60 of the Nation’s most important river basins and 
aquifer systems, which are referred to as study units. 
These study units are distributed throughout the 
Nation and cover a diversity of hydrogeologic set- 
tings. More than two-thirds of the Nation’s freshwater 
use occurs within the 60 study units and more than 
two-thirds of the people served by public water-supply 
systems live within their boundaries. 

National synthesis of data analysis, based on 
aggregation of comparable information obtained from 
the study units, is a major component of the program. 
This effort focuses on selected water-quality topics 
using nationally consistent information. Comparative 
studies will explain differences and similarities in 
observed water-quality conditions among study areas 
and will identify changes and trends and their causes. 
The first topics addressed by the national synthesis are 
pesticides, nutrients, volatile organic compounds, and 
aquatic biology. Discussions on these and other water- 
quality topics will be published in periodic summaries 
of the quality of the Nation’s ground and surface water 
as the information becomes available. 

This report is an element of the comprehensive 
body of information developed as part of the NAWQA 
Program. The program depends heavily on the advice, 
cooperation, and information from many Federal, 
State, interstate, Tribal, and local agencies and the 
public. The assistance and suggestions of all are 
greatly appreciated. 

Robert M. Hirsch 
Chief Hydrologist 
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BIBLIOGRAPHY, INDICES, AND DATA SOURCES OF 
WATER-RELATED STUDIES, UPPER COLORADO RIVER BASIN, 

COLORADO AND UTAH, 1872-l 995 

By Nancy J. Bauch and Lori E. Apodaca 

ABSTRACT 

As part of the U.S. Geological Survey’s National Water-Quality Assessment Program, cur- 
rent water-quality conditions in the Upper Colorado River Basin in Colorado and Utah are being 
assessed. This report is an initial effort to identify and compile information on water-related 
studies previously conducted in the basin and consists of a bibliography, coauthor and subject 
indices, and sources of available water-related data. Computerized literature searches of scien- 
tific data bases were carried out to identify past water-related studies in the basin, and govem- 
ment agencies and private organizations were contacted regarding their knowledge or 
possession of water-related publications and data. Categories of information in the bibliography 
include: aquatic biology, climate, energy development, geology, land use, limnology, runoff, 
salinity, surface- and ground-water hydrology, water chemistry, water quality and quantity, and 
water use and management. The approximately 1,400 indexed references date from 1872 through 
February 1995 and include books, journal articles, maps, and reports. In many instances, an 
abstract has been provided for a given reference. Sources of water-related data in the basin are 
included in a table. 

INTRODUCTION 

In 1991, the U.S. Geological Survey (USGS) began full implementation of the National Water- 
Quality Assessment (NAWQA) Program. The major goals of the NAWQA Program are: to describe 
current water-quality conditions for a large part of the Nation’s freshwater streams, rivers, and 
aquifers; to describe how water quality is changing over time; and to improve understanding of the 
primary natural and human factors that affect water-quality conditions. The water-quality 
information collected and analyzed by the NAWQA Program will be useful to Federal, State, and 
local water managers and policy makers in decision making to protect, use, and enhance water 
resources. 

A major feature of the NAWQA Program is the national investigation of water-quality conditions 
on different regional scales. The primary building blocks for the program are the ongoing and 
proposed studies of 60 hydrologic systems, referred to as study units, that include parts of the 
Nation’s principal river basins and aquifer systems. These study units range in size from under 1,000 
to more than 60,000 square miles and include a variety of hydrologic and geologic settings. More than 
two-thirds of the Nation’s freshwater use and population served by public water-supply systems are 
represented by the study units. Twenty study-unit investigations began in 1991, an additional 20 
started in 1994, and the remaining 20 are scheduled to begin in 1997. These investigations form the 
basis on which a national synthesis and assessment of comparable water-quality information will be 
conducted. The Upper Colorado River Basin in Colorado and Utah was one of the 20 study units that 
began in 1994. 
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In undertaking a multidisciplinary basinwide assessment of water quality, sources of available 
water-related information for the basin, both descriptive and quantitative, need to be identified; 
therefore, in 1994 and 1995, as a first step in conducting the Upper Colorado River Basin investigation, 
already-existing water-related publications and data for the basin were compiled and organized. A 
computerized literature search was done to identify many of the publications that would be useful in 
the water-quality assessment of the basin. In addition, Federal, State, and local government agencies 
and private organizations working, or having an interest, in the study unit were contacted regarding 
their knowledge or possession of water-related publications and data for the basin. 

Pumose and Scose 

This report presents a bibliography, coauthor and subject indices, and data sources of water- 
related information and publications for the Upper Colorado River Basin in Colorado and Utah and 
is a centralized source for this information. The bibliographic part of the report is a comprehensive 
collection of approximately 1,400 references on water-related studies conducted in the Upper 
Colorado River Basin. Journal articles, published reports and books, unpublished master’s theses 
and doctoral dissertations, conference proceedings, book reviews, approved in-press publications, 
and maps dating from 1872 through February 1995 are referenced. Unpublished manuscripts are not 
included. For some bibliographic citations, abstracts have been provided. 

The listing of water-related data sources for the Upper Colorado River Basin includes information 
on surface- and ground-water hydrology and aquatic biology The hydrologic data consist of 
streamflow and diversion records; water-quality information on inorganics, organics, pesticides, 
salinity, and trace metals; water-level records; and well data. The aquatic-biology sources provide 
information on algae, fish, and invertebrates in the basin. 

Descrbtion of Studv Unit 

The Upper Colorado River Basin study unit includes parts of the States of Colorado and Utah. 
More than 99 percent of the approximately 17,800 square-mile drainage area is located in Colorado 
(fig. 1). The main stem of the Colorado River originates in the mountains of central Colorado and 
flows about 230 miles southwest into Utah. The major tributaries to this part of the Colorado River 
are the Blue, Eagle, Roaring Fork, and Gunnison Rivers (fig. 1). These tributaries also originate in the 
mountainous eastern and southern parts of the study unit that are bounded by the Continental 
Divide. 

The two-State study unit is largely rural and has a population of about 234,000 people (Bureau of 
Census, 19911, most of whom reside in Colorado. The majority of the population in the basin is 
concentrated in the Grand Junction, Colorado, area. Population fluctuates during the year as a result 
of tourism, a major year-round industry in the basin, and large increases in population occur during 
the summer and winter. 

Most of the mountainous regions in the study unit have been set aside specifically for recreational 
activities. In the river valleys and on the plateaus, irrigated agriculture is the principal land use. 
Mining was the first major industry in the study unit and still is an important industry in some 
locations. Urban land use, presently (1995) a small land-use category in the study unit, is increasing 
as a result of people moving from more densely urbanized areas of the country to the less densely 
urbanized mountain areas in the West. 
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Figure 1. Location of the Upper Colorado River Basin study unit. 
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Sources of Water-Related Information 

A computerized literature search for water-related studies about the Upper Colorado River Basin 
was conducted on selected scientific data bases through the online DIALOG service of Knight-Ridder 
Information, Inc., Mountain View, California. DIALOG is a collection of over 450 data bases covering 
a wide range of disciplines and topics. The 21 data bases searched for the study unit and their 
relevant descriptive information are listed in table 1. The online search was performed using 
keywords that consist of a combination of broad and specific hydrologic names and terms (fig. 2). 

To supplement the computerized retrieval, the following agencies supplied information on water- 
related publications that might not have been cited in the 21 data bases searched: 

Agricultural Research Service, Fort Collins, Colorado 

Colorado Department of Public Health and Environment, Denver, Colorado 

Colorado Division of Wildlife, Denver, Colorado 

Colorado Division of Wildlife, Regional Office and Research Center, Fort Collins, Colorado 

Colorado Water Resources Research Institute, Fort Collins, Colorado 

Denver Water Department, Denver, Colorado 

National Park Service, Curecanti National Recreation Area, Gunnison, Colorado 

National Park Service, Rocky Mountain Regional Office, Denver, Colorado 

Upper Gunnison River Water Conservancy District, Gunnison, Colorado 

U.S. Department of Energy, Uranium Mill Tailings Remedial Action Project, Albuquerque, 
New Mexico 

U.S. Environmental Protection Agency, National Enforcement Investigations Center Library, 
Denver, Colorado 

U.S. Fish and Wildlife Service, Grand Junction, Colorado 

U.S. Geological Survey, Central Region Library, Denver, Colorado 

U.S. Geological Survey, Colorado Water Resources Library, Denver, Colorado 
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Table 1. List of data bases searched for water-related studies about the Upper Colorado River Basin study 
unit 

Name of data base Time coverage of 
data base Description 

Aquatic Sciences and 
Fisheries Abstracts 

BIOSIS Previews 

CA Search 

CAB Abstracts 

Conference Papers Index 

Dissertation Abstracts Online 

Ei Compendex* Plus 

Enviroline 

Environmental Bibliography 

FLUIDEX (Fluid 
Engineering Abstracts) 

GeoArchive 

GEOBASE 

GeoRef 1785 to 1994 

1979 to 1994 

1969 to 1994 

1967 to 1993 

1972 to 1993 

1973 to 1994 

1861 to 1994 

1970 to 1994 

1970 to 1993 

1974 to 1993 

1973 to 1994 

1974 to 1994 

1980 to 1994 

Comprehensive data base on the science, technology, and 
management of marine and freshwater environments 

Comprehensive worldwide coverage of research in the 
biological and biomedical sciences 

Indexing data base on chemistry and its applications 

Comprehensive data base of agricultural and biological 
information 

Centralized source of information on reports of research 
and development from papers presented at conferences and 
meetings 

Indexing data base of all American dissertations accepted 
at accredited institutions 

Indexing data base on engineering and technology 

Indexing and abstracting data base covering all aspects of 
the environment 

Bibliographic data base covering the fields of human 
ecology, atmospheric studies, energy, land resources, water 
resources, and nutrition and health 

Indexing and abstracting data base for literature on every 
aspect of fluid engineering 

Comprehensive data base covering the geosciences 

Comprehensive data base providing worldwide coverage 
on geography, geology, ecology, and their related 
disciplines 

Indexing earth science data base covering worldwide 
technical literature on geology and geophysics 
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Table 1. List of data bases searched for water-related studies about the Upper Colorado River Basin study 
unit--Continued 

Name of data base Time coverage of 
data base Description 

Life Sciences Collection 1978 to 1993 

NTIS (National Technical 
Information Service) 

Pascal 

Pollution Abstracts 

SciSearch 

Water Resources Abstracts 

1964 to 1994 

1973 to 1993 

1970 to 1994 

1974 to 1994 

1968 to 1994 

WATERNET 

Zoological Record Online 

1971 to 1993 

1978 to 1993 

Abstracting data base providing worldwide coverage of 
life sciences including animal behavior, ecology, and 
toxicology 

National Technical Information Service data base of 
government-sponsored research, development, and 
engineering reports 

Multidisciplinary indexing and abstracting data base that 
includes biology, chemistry, earth sciences, energy, food 
and agricultural sciences, life sciences, and pollution 

Indexing data base of environmental-related literature on 
pollution, its sources, and its control 

Multidisciplinary index to the literature of science and 
technology 

Indexing and abstracting data base that includes 
ground- and surface-water hydrology; water- 
resources economics, planning, and management: and 
water-related aspects of nuclear radiation and safety 

Comprehensive index of water and wastewater publications 

Online data base that provides worldwide coverage of 
zoological literature 
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KEYWORDS 

COUNTIES 

Delta Montrose 
Eagle Ouray 
Garfield Pitkin 
Grand (Cola.) Routt 
Gunnison Saguache 
Hinsdale Summit 
Mesa 

HYDROLOGIC UNITS 

Blue River Highline Canal 
Colorado River Leadville Limestone 
Crystal River Main Elk Creek 
Eagle River Muddy Creek 
East River Parachute Creek 
Escalante River Piney River 
Fraser River Plateau Creek 
Gunnison River Roan Creek 

Roaring Fork River 
Rock Creek 
Smith Fork 
Taylor River 
Tomichi Creek 
Uncompahgre River 
Williams Fork 

SPECIFIC TERMS 

Aquatic Biology 
Climate 
Fish Populations 

Ground Water 
Hydrology 

Land Use 
Limnology 
Riparian Habitats 

Stream Sediment 
Surface Water 

Urban Runoff 

Water Chemistry 
Water Management 
Water Pollution 
Water Quality 

Water Use 

Figure 2. Keywords used in computerized retrieval of water-related studies from DIALOG data bases. 
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Additional references were identified by searching published bibliographies on the biology, 
geology, and hydrology of the Upper Colorado River Basin (Joseph, 1977; Wydoski and others, 1980; 
Banta and Lane, 1992). Banta and Lane (19921, in particular is a comprehensive bibliography and 
index on ground-water hydrology and geology of Colorado west of the Continental Divide and is an 
excellent resource for detailed information on hydrogeology in the Upper Colorado River Basin study 
unit. Other bibliographic literature pertaining to the study unit includes a series of comprehensive 
reports on Colorado geology (American Geological Institute, 1976; 1983 a, b; 1987; 1990), geothermal 
reports in Colorado (Pearl and others, 19811, and limnology and fishery biology of Colorado (Olive, 
1953). A complete listing of bibliographies applicable to the study unit can be obtained by referencing 
“bibliography” in the subject index of this report. 

Government agencies and private organizations were contacted by telephone in 1994 for 
information on the availability of water-related data on the Upper Colorado River Basin, including 
water-quality data for surface- and ground-water and aquatic-biology data. Information collected 
included: type of data available, storage mechanism (paper or digital), and general location of water 
body. The sources of water-related data for the study unit are listed in table 2. 

Arranaement of Referenceq 

References are listed alphabetically by principal author, either individual or corporate, and are 
numbered consecutively. A few reference numbers have been skipped due to editing, and additional 
references identified late in the review process have been added at the end of the alphabetical listing. 
Every effort has been made to ensure that all references in this bibliography are correct. However, 
because the bibliography is the result of a computerized search of reference data bases, some citations 
might be incomplete or might contain errors. Not all references could be checked or verified. In some 
instances, the cited reference might not meet U.S. Geological Survey standards for publication of 
references. Where possible, abstracts were downloaded along with the references and included in the 
bibliography. Since the abstracts are considered direct quotes, no attempt was made to edit the 
abstracts. Terminology and abbreviations might be inconsistent between abstracts. 

Coauthor and subject indices are located at the back of this report. The numbers following the 
index entries correspond to the reference numbers in the bibliographic section. Subject-index terms 
were chosen from a thesaurus prepared by the Office of Water Research and Technology (1980). 
Additional terms were added by the authors to facilitate the finding of a given reference. 
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Table 2. Sources of water-related data for the Upper Colorado River Basin study unit 

Organization name, mailing address, 
telephone number 

Type and form of data available 
(P, paper; D, digital) 

General location 

Bureau of Reclamation 
P.O. Box 60340 
Grand Junction, CO 81506 
(970) 241-9371 

Surface- and ground-water quality 
(field parameters, major ions, and trace 
elements): P, D 

City of Aurora 
1470 South Havana St., Suite 400 
Aurora, CO 800 12 
(303) 695-7460 

Surface-water quality: P 

City of Grand Junction 
250 North 5th Street 
Grand Junction, CO 8 1501 
(970) 244- 1509 

Surface-water quality (field 
parameters, major ions, trace elements, 
and volatile organic compounds): D 

Clifton Water District Surface-water quality (field 
P.O. Box 100 parameters, major ions, and trace 
137 Third St. elements): D 
Clifton, CO 8 1520 
(970) 434-7328 

Colorado Department of Natural Resources 
Division of Minerals and Geology 
1313 Sherman St., Room 215 
Denver, CO 80203 
(303) 866-3567 

Surface-water quality at active coal 
mine areas: P 

Surface-water, surface- 
drainage, and well data: P 

Colorado Department of Natural Resources 
Division of Water Resources 
Office of the State Engineer 
13 13 Sherman St., Room 8 18 
Denver, CO 80203 
(303) 866-3581 

Surface-water quality: P, D 
Ground water (field parameters, major 
ions, trace elements, lithologic logs, 
and water levels): P, D 
Diversion records: P, D 
Streamflow records: P, D 

Colorado Department of Natural Resources 
Division of Wildlife 
6060 Broadway 
Denver, CO 802 16 
(303) 297-l 192 

Surface-water quality and aquatic 
biology: P 
Surface-water quality (field parameters 
and trace elements) and aquatic 
biology: P 

Colorado Department of Natural Resources 
Soil Conservation Board 
13 13 Sherman St., Room 2 19 
Denver, CO 80203 
(303) 866-3351 

Nonpoint source assessments for salin- 
ity: P 

Grand and Uncompahgre 
Valleys and Lower 
Gunnison River Basin 

Upper Eagle River 
tributaries (Cross and 
Homestake Creeks) 

Gunnison River and 
Colorado River 

Colorado River near Grand 
Junction 

Upper Colorado River Basin 

Upper Colorado River Basin 

Upper Colorado River Basin 

Upper Colorado River Basin 

Eagle River 

Upper Colorado River Basin 
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Table 2. Sources of water-related data for the Upper Colorado River Basin study unit--Continued 

Organization name, mailing address, Type and form of data available 
telephone number (P, paper; D, digital) General location 

Colorado Department of Public Health and 
Environment 
4300 Cherry Creek Drive South 
Denver, CO 80222-1530 
(303) 692-2000 

Surface-water quality (field parameters, Upper Colorado River Basin 
major ions, nutrients, and trace ele- 
ments), ground-water quality (field 
parameters, major ions, nutrients, pesti- 
tides, and trace elements), and aquatic 
biology: P, D 

Surface- and ground-water quality (field Eagle Mine site on Eagle 
parameters and trace elements): P River 

Colorado River Decision Support System 
Colorado Water Conservation Board 
1313 Sherman St., Room 721 
Denver, CO 80203 
(303) 866-344 1 

Monthly streamflow data and reservoir 
characteristics: D 

Colorado River Basin and 
Gunnison River Basin 

Denver Water Department 
1600 West 12th Avenue 
Denver, CO 80254 
(303) 692-6000 

National Park Service 
1201 Oak Ridge Drive, Ste. 250 
Fort Collins, CO 80525 
(970) 225-3501 

National Park Service 
Curecanti National Recreation Area 
102 Elk Creek 
Gunnison, CO 81230 
(970) 641-2337 

Northwest Colorado Council of 
Governments 
P.O. Box 2308 
Silvcrthorne, CO 80498 
(970) 468-0295 

U.S. Department of Agriculture 
Agricultural Research Service 
AERC-CSU 
Fort Collins, CO 80523 
(970) 491-8511 

Surface-water quality: D 

Surface-water quality: P, D 

Blue River and Snake River 
upstream from Dillon 
Reservoir, Williams Fork, 
and Fraser River 

Rocky Mountain National 
Park, Curecanti National 
Recreation Area, and Black 
Canyon of the Gunnison 
National Monument 

Stream and reservoir waterquality Upper Gunnison River Basin 
monitoring (field parameters and major 
ions) and aquatic biology: P, D 

Water-quality management plan: P Eagle, Grand, Jackson, 
P&in, Routt, and Summit 
Counties 

Salinity from irrigation: P 
Crop water use: P 

Grand Valley and Upper 
Gunnison River Basin 
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Table 2. Sources of water-related data for the Upper Colorado River Basin study unit--Continued 

Organization name, mailing address, 
telephone number 

U.S. Department of Agriculture 
Natural Resources Conservation Service 
655 Parfet Street, Room E200C 
Lakewood, CO 802 15 
(303) 236-2886 

Type and form of data available 
(P, paper; D, digital) 

Monitoring and evaluating for the 
Colorado River Salinity Control 
Program: P 

General location 

Grand Valley 

U.S. Department of Energy 
(UMTRA) 
P.O. Box 5400 
Albuquerque, NM 87 185-5400 
(505) 845-5657 

U.S. Fish and Wildlife Service 
764 Horizon Drive 
South Annex A 
Grand Junction, CO 8 1506 
(970) 243-2778 

U.S. Geological Survey 
Water Resources Division 
Colorado District Office 
P.O. Box 25046, Mail Stop 415 
Denver, CO 80225-0046 
(303) 236-4882 

Surface- and ground-water quality Old Rifle, New Rifle, 
(field parameters, major ions, Gunnison, and Grand 
radionuclides, and trace elements): P, Junction uranium mill 
D tailings sites 

Aquatic biology: P Upper Colorado River Basin 

Surface-water quality and quantity Colorado (National Water 
(field parameters, major ions, nutrients, Information System files) 
trace elements, and discharge) and 
ground-water quality and quantity 
(field parameters, major ions, nutrients, 
trace elements, lithologic logs, and 
water levels): P, D 

U.S. Geological Survey 
Water Resources Division 
Wayne Aspinall Federal 
Building, Room 223 
402 Rood Avenue 
Grand Junction, CO 8 1501 
(970) 245-5257 

Irrigation drainage studies: surface- Lower Gunnison River 
water quality and quantity (field Basin and Grand Valley 
parameters, major ions, nutrients, trace 
elements, and discharge), ground-water 
quality and quantity (field parameters, 
major ions, nutrients, trace elements, 
and water levels), and aquatic biology: 
P,D 
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This report examines the relationship between energy development and water quality 
in Upper Colorado and Upper Missouri River basins. To provide a background for 
problem assessment, the general physiographic, water resources, and water quality 
setting is described for each of the basins. The locations and types of energy resources 
and present and possible future developments are also identified relative to the water 
resource systems. The water quality problems and impacts from energy developments 
are discussed in terms of various pollutants generated by energy extraction and 
processing activities and the pollution transport mechanisms and pathways by which 
they can enter surface water and groundwater. Looking at the problem from another 
perspective, the report discusses the implications for energy development of the water 
quality aspects of legislation requirements and regulations. Many of the potential 
water pollution problems associated with energy development will not be results of 
directs discharges - for zero waste water discharge appears to be the standard for 
tomorrow, but rather will occur through the transport of pollutants from other 
processes and disposal activities. These processes and activities are less obvious 
contributors to water pollution problems and are therefore less likely to be controlled 
than waste water streams themselves. In response to water quality regulations and 
their ultimate objective to eliminate discharge, existing and proposed conversion 
plants are planning for total containment of waste water with no discharge to the 
stream system. The consumptive use of all water withdrawn for energy processing as 
a pollution control measure raises three important issues - each of which represents a 
potential conflict between energy developers’ compliance with the legislation and 
western water law: (1) junior rights and water transfer; (2) the beneficial use question; 
and (3) the reasonable use measure of certain water quality practices. 
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chemical quality of the aqueous mixtures was of the Ca2+-Mg2+-Na+-SO4 --HCOs- type. 
There is a large inherent variability in the salt content of sampled sediments. Soluble 
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This report demonstrates the feasibility of applying stochastic techniques to linear 
water quality models. The Monte Carlo, First Order, and Generation of Moment 
Equation techniques are applied to a long term phosphorus model of Lake 
Washington. The effect of uncertainty of the phosphorus loading term on simulated 
phosphorus levels is analyzed. All three stochastic techniques produced the same 
results. The simulated concentrations of phosphorus in the water column are very 
responsive to uncertainty of annual phosphorus loading, the sediment concentrations 
relatively insensitive. The Monte Carlo technique requires the most computation time 
of the three stochastic techniques applied. The Generation of Moment Equation 
technique is also applied to a steady state salinity model of the Colorado River system. 
The major source of uncertainty in all simulations is the estimation of the steady state 
salinity loading with the agricultural loading term becoming important in some 
simulated management alternatives. 
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The purpose of the study was to identify potential water quality problems associated 
with runoff and percolation through mine spoils at selected sites in the Upper 
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contents of the report consider the latter measure. Three farms were extensively 
studied during the 1972 and 1973 irrigation seasons to identify drainage needs and the 
effect field relief drainage would have on reducing salinity in the return flows. 

1045. Skogerboe, G.V., Walker, W.R., and Evans, R.G., 1982, Salinity control measures for Grand 
Valley, in Water and energy development in an arid environment--The Colorado River Basin: 
Water Supply and Management, v. 6, no. l-2, p. 129-167. 

1046. Skogerboe, G.V., Walker, W.R., Evans, R.G., and Smith, S.W., 1976, Evaluating improved 
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International Salinity Conference, Texas Tech University, Lubbock, Texas, August 16-20,1976, 
Proceedings, p. 506-536. 

1047. Skogerboe, G.V., Walker, W.R., Taylor, J.H., and Bennett, R.S., 1974, Evaluation of irrigation 
scheduling for salinity control in Grand Valley (environmental protection technology series): 
U.S. Environmental Protection Agency Report EPA-600/2-74-052,96 p. [Available from 
National Technical Information Service, Springfield, VA 22161 as NTIS Report PB-235 633/S.] 

Although the results of the study indicate that existing programs for irrigation 
scheduling in the Grand Valley to control salinity are having only a marginal effect, 
the potential for ‘scientific’ irrigation scheduling has been well established. Also, 
irrigation scheduling should not be taken individually as a salinity control measure 
because its effectiveness is not exclusive of the operation of the total irrigation system. 
Thus, irrigation scheduling is a necessary, but not sufficient, tool for achieving 
irrigation efficiencies. 

1048. Smith, Z.A., 1989, Groundwater in the West: San Diego, Calif., Academic Press, Inc., 308 p. 

In large sections of the West, groundwater is the only dependable source of water 
available. For the 19 western States (AK, AZ, CA, CO, HA, ID, KS, MT, NB, NV, NM, 
ND, OK, OR, SD, TX, Ut, WA, WY), 38% of the water consumed comes from the 
ground. This book examines the use, management, laws, and politics of groundwater 
in the West. The introductory chapter provides an overview of important 
groundwater management and policy issues that regularly present themselves. Each 
of the subsequent chapters is devoted to one of the 19 States, and the chapters are, for 
the most part, similarly organized. After a brief description of the water environment 
in the State, and the presentation of a map showing the major groundwater regions in 
the State, the chapters provide a summary of groundwater problems in the State, and 
a summary of groundwater law, administration, and regulations. The chapters 
conclude with a section summarizing groundwater politics (where appropriate) and 
an evaluation of future potential groundwater management problems. A glossary and 
an extensive bibliography follow the concluding chapter. 
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1050. Snyder, W.D., and Miller, G.C., 1992, Changes in riparian vegetation along the Colorado River 
and Rio Grande, Colorado: Great Basin Naturalist, v. 52, no. 4, p. 357-363. 

Changes ‘in vegetation including area occupied, canopy cover, and maturity class of 
cottonwoods (Populus spp.) within lower-elevation zones of the Colorado River and 
Rio Grande in Colorado were monitored over 25- and 37-year intervals, respectively, 
using photo-interpretative methods. Estimated loss of cottonwoods along the 
Colorado River was 2 ha/km (-17.5%), and remaining stands had become more open 
and older. Cottonwoods along the Rio Grande increased 1.6 ha/km (9.3%) with minor 
canopy cover and maturity class changes. Area occupied by shrubs and river channel 
changed little along the Colorado River and farmland increased along the Rio Grande. 
Wildlife habitats along the Colorado deteriorated much more rapidly than those along 
the Rio Grande during monitored intervals. 
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This report is intended as a regional and state assessment of erosion, sediment, and 
related salt problems showing (1) sediment yield rates which are occurring, (2) data 
related to erosion, sediment, and salt loading, (3) critical source areas affecting water 
quality, (4) types, cost, and location of treatment potential, (5) impacts of erosion 
control and sediment and salt reductions on land and water quality, water 
development and management. State evaluations include Arizona, Colorado, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming. This 
report was written for the Western United States Water Plan (Westside Study). 
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Walling, D.E., eds., Sediment and stream water quality in a changing environment; trends and 
explanation, Proceedings of symposium, International Union of Geodesy and Geophysics, 
Vienna, Austria, August ll-24,199l: International Association of Hydrological Sciences 
Publication 203, p. 293-302. 

1074. Stein, M., 1972, Conference on the matter of pollution of the interstate waters of the Colorado 
River and its tributaries, seventh session: U.S. Environmental Protection Agency, 2 v., 1142 p. 
plus appendices, with proceedings of reconvened 7th session, 178 p. 

1075. Stevens, B.K., Vaux, H.J., Jr., Young, R.A., Gardner, R.L., and Sparling, E.W., 1990, Discussion 
and reply on Assessing strategies for control of irrigation-induced salinity in the Upper 
Colorado River Basin, by R.L. Gardner and R.A. Young, 1988 (in American Journal of 
Agricultural Economics, v. 70, no. 1, p. 37-49): American Journal of Agricultural Economics, 
v. 72, no. 2, p. 493-496,497-4. 

The comment by Stevens and Vaux (SV) argues that in their analysis of the cost 
effectiveness and relative cost shares of alternative salinity control strategies in the 
Grand Valley, Gardner and Young (GY) inadequately address two issues. First, it has 
been shown that cost-effective input incentives require both a water tax and an 
irrigation system subsidy, irrespective of the consequences for cost shares. Second, by 
neglecting the income effect associated with the assignment of water quality 
entitlements to irrigators, GY may underestimate the resultant salt loads. The 
comment addresses these two issues in turn. In reply, Young, Gardner and Sparling 
concede that in a first-best neoclassical world modeled with continuously 
differentiable functions, SV’s results would hold but that GY’s results indicate 
practical implications of plausible policies in an imperfect world. Whilst agreeing 
with the second point, it is argued that whilst theoretically accurate, including income 
effects has little practical significance in the study area. 

1076. Stevens, M.A., 1988, AB Lateral hydropower project, changes in river morphology: Grand 
Junction, Colo., HDR Engineering, Inc., and Bureau of Reclamation, 16 p. 

1077. Stewart, K.C., Crock, J.G., and Severson, R.C., 1993, Chemical results and variability assessment 
of selected water-extractable constituents from soils of the Uncompahgre Project area, west- 
central Colorado: U.S. Geological Survey Open-File Report 93-507,27 p. 
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1078. Stillwater, L.C., 1993, Upper Colorado River simulation/optimization model, in Burton, J.S., 
camp., Proceedings of the Federal interagency workshop on hydrologic modeling demands for 
the 90’s: U.S. Geological Survey Water-Resources Investigations Report 93-4018, p. 7.7-7.13. 

A monthly simulation/optimization model of the Upper Colorado River system 
provides decision support to an operator who is required to schedule monthly releases 
based on inflow forecasts when limited competing water-use objectives exist. The 
model simulates real-time monthly release decisions for the five major reservoirs 
(Fontenelle, Blue Mesa, Flaming Gorge, Navajo, and Lake Powell) and four major 
powerplants of the Upper Colorado River Basin. Model input includes weighting 
factors which define priorities for each water-use objective, historic forecasting 
inflows, historic actual inflows, target end-of-month storage contents for July and 
December, and preferred release hydrographs for each reservoir. Model output 
includes the total monthly releases, power releases, spills, and end-of-month storage 
volumes for the period of record, as each would have occurred under the operating 
priorities specified by the user. At each month of simulation a dynamic programming 
(DP) algorithm is called to determine the monthly release volumes for the current 
month through the next target month. The DP algorithm optimally distributes the 
excess water according to the penalty value accumulated due to violations of the 
weighted objectives. The accuracy of monthly forecasted inflows determines the 
degree to which a preferred hydrograph can be matched. The user exercises the most 
control over the general shape and total volume of the release hydrographs through 
priorities assigned to the redistribution of water in excess of the preferred 
hydrographs. 

1079. Stockton, C.W., and Jacoby, G.C., Jr., 1976, Long-term surface-water supply and streamflow 
trends in the Upper Colorado River Basin based on tree-ring analyses: National Science 
Foundation Report NSF/W-760410,80 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-264 533/l.] 

The long-term annual runoff was reconstructed for 12 selected streamgage stations 
within the Upper Colorado River Basin. These gaged records were analyzed to 
determine homogeneity, streamflow trends, and periodicities, and were compared to 
other records within the Basin. Three long-term reconstructed hydrographs for the 
total annual flow at the Colorado River Compact Point were calculated and compared. 
Records show that the early part of the twentieth century was one of anomalously 
persistent high runoff from the Colorado River Basin, and that it apparently was the 
greatest and longest high-flow period within the last 450 years. When the results of 
the analysis are viewed in the context of future demand for water usage in the Upper 
Colorado River Basin, it is apparent that projected demand could soon outstrip the 
natural annual supply of surface water. This situation probably would necessitate 
shifts in water-use priorities, with current agricultural and recreational allotments 
being diverted to those needed to meet energy, municipal, and industrial demands. 

1080. Stottlemyer, R., and Troendle, C.A., 1988, Factors responsible for long-term trends in stream 
water chemistry, Fraser Experimental Forest, Colorado, in Poppoff, LG., Goldman, C.R., Loeb, 
S.L., and Leopold, L.B., eds., International mountain watershed symposium--Subalpine 
processes and water quality, Lake Tahoe, California, June 8-10,1988: South Lake Tahoe, Calif., 
Tahoe Resource Conservation District, p. 116-136. 
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experience, in Proceedings of the speciality conference Water Forum ‘81--Host, San Francisco 
Section, ASCE [American Society of Civil Engineers], Sheraton Palace Hotel, San Francisco, 
California, August lo-14,198l: New York, N.Y., American Society of Civil Engineers, 
p. 543-550. 

This paper outlines a salinity control program to reduce the salt loading from several 
natural and manmade sources. The control program is necessary to maintain salinity 
standards that have been adopted for the river and to meet international obligations 
to Mexico by offsetting the increases in salinity that can be expected from additional 
water resource development. Completion of all identified salinity control projects 
would reduce salt loading by about 2 million tons. Two irrigation source 
improvement projects in the Grand Valley of Colorado and the Wellton-Mohawk 
Irrigation and Drainage District in Arizona are described in detail. 
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[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
ORNL /TM-5606. I 

Under a contract with the President’s Council on Environmental Quality, the National 
Inventory of Selected Biological Monitoring Programs at Oak Ridge National 
Laboratory was used to identify documented environmental trends. Fish population 
trends were described for the Great Lakes and the Colorado River system. Trends in 
amphibian populations in the northeast were examined and correlated with acid 
precipitation. Increases in breeding success among large birds of prey were correlated 
with reductions in ambient levels of DDT and its residues. Geographic variation in 
PCB contamination was examined along with differences between aquatic and 
terrestrial contamination levels. Changes in air quality were documented, and their 
effects on plant viability were outlined. Trends in the biological effects of 
environmental deposition of lead were documented. Long-term changes in forest 
structure in the southeast were presented, and a general reduction in wildlife habitat, 
associated with land use practices, was documented for several areas in the U.S. 

1084. Sunday, G., 1979, Role of rill development in salt loading from hillslopes: Fort Collins, Colo., 
Colorado State University, Master’s thesis. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-80 199 540,120 p.; NTIS Report PB-80 152 044, 
107 p.] 

A field study, a computer simulation, and flow velocity experiments were used to 
identify the major contributing factors in salt loading of the Colorado River from 
hillslopes above the river. The field study of artificially induced runoff over Mancos 
Shale was conducted on sites with little vegetation located north of the Grand 
Junction, Colorado, airport and in the West Salt Creek Basin near Mack, Colorado. The 
longitudinal slopes ranged from 7 to 41 degrees with lengths of from 40 to 225 feet. 
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Issues in groundwater management, proceedings of a symposium on groundwater--Crisis or 
opportunity, San Antonio, Texas, October 29-31,1984: Austin, Tex., University of Texas Center 
for Research in Water Resources, p. 165-173. 

Groundwater has characteristics that make State intervention in its use necessary. 
These are: (1) relative scarcity, (2) absolute scarcity, and (3) contamination. This 
paper focuses on the first two characteristics. Relative scarcity occurs when pumpers 
in a basin cannot obtain required amounts at pre-existing pumping levels. Unlike 
surface streams, groundwater basins may not be sucked dry in any given year. Rather, 
any shortage that occurs is not to an absolute amount but to an amount of water at a 
given pressure head. Economists advise that in order to promote the efficient 
allocation of resources, property rights must be well defined, enforced, and 
transferable. Well-defined rights are basically rights that make clear, exclusive 
assignments to one entity. The other two attributes, enforceability and transferability, 
follow from an exclusive assignment. Once an individual sphere of control is 
delineated, it is possible to determine what is an interference and to protect the right 
holder against it. Clear and enforceable rights are obviously saleable items, if the 
resource has value, and thus the right is transferable. With respect to groundwater, 
the sticky point is the first characteristic of property right. It is difficult to assign 
exclusive rights to a resource when, for physical reasons, one claimant’s consumption 
inevitably interferes with another claimant’s legitimate consumption. A survey of 
groundwater law and administration in California, Colorado, New Mexico, and 
Nebraska shows that no State has developed a solution to the twin problems of 
pressure declines and mining. Groundwater control is rooted in the needs of each 
State, and as a result, one State’s institutions are not readily transferable to another 
State; but taken together, the experience of the States surveyed here illustrate some 
realistic approaches to groundwater conservation. 
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impact statement): U.S. Environmental Protection Agency Report EPA 908/5-78-002. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
PB-283 354.1 

This EIS describes and analyzes the environmental impacts of a proposed regional 
sewage collection and treatment system for the Three Lakes Water and Sanitation 
District, Colorado. The proposed sewerage system will serve presently unsewered 
developed areas, eliminate present sub-standard septic tank and treatment plant 
discharge to the lakes, and discharge a properly treated effluent to a stream 
nontributary to the lakes. Growth and non-point issues are being addressed by Grand 
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County. The project is expected to result in water quality and land use improvement 
for the Three Lake area. 
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Tucson, Ariz., University of Arizona Press, p. 156-172. 

Increasingly, values and choices in determining proper land and water use should be 
based on ecological considerations. Despite the needs of energy and recreation users 
such considerations should remain paramount in all planning developments. If this 
is done then the economy and potential development of the Colorado River Basin will 
remain competitive so far as agriculture and grazing is concerned. 

1102. Thomas, N.O., and Harbeck, G.E., Jr., 1956, Reservoirs in the United States: U.S. Geological 
Survey Water-Supply Paper 1360-A, 99 p. 
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Springfield, VA 22161 as NAWC Report WM 86-7.1 

Limited experimental cloud seeding was conducted for the first time as a part of the 
Colorado River Augmentation Demonstration Program (CRADP) during the 1985-86 
winter season. The cloud seeding occurred over the Grand Mesa region of western 
Colorado. Seeding activities, which included aerial and ground releases of silver- 
iodide-ammonium iodide-acetone, were associated with three research studies, i.e., 
microphysical experiments, transport and dispersion of seeded plumes, and systems 
reliability testing of a new prototype cloud seeding generator. Results obtained from 
the climatological studies from one winter season (about two months) of cloud 
seeding have clearly demonstrated that not only is the Grand Mesa an ideal place to 
conduct weather modification research, but also appears to be a very suitable 
laboratory that contains an atmosphere which is amenable to cloud seeding effects. 
More data needs to be acquired from a larger sample of meteorological conditions to 
provide the sort of information needed to improve cloud seeding technology in the 
Colorado River Basin. Several transport and dispersion (T and D) studies were made 
during the 1985-86 field season which have provided valuable information about the 
action of seeding plumes released from the ground or an aircraft. Ground released 
plumes were frequently observed to reach an altitude two thousand feet above the 
Mesa top, suggesting that ground seeding would be an effective delivery system. 
Measurements of liquid water, made with a microwave radiometer, have documented 
the frequent occurrence of liquid water in association with 700 mb wind flow from the 
south or southwest. Data from the icing rate meters at Rapid Creek and the WAPA 
tower substantiate that liquid water is most frequently observed with ‘southerly’ flow 
but not to the extent the radiometer data suggests. The icing rate meter data clearly 
indicates the highest per hour average (in g/cu m) occurs with ‘northerly’ flow. There 
is some question as to the validity of the radiometer data with northerly flow since air 
passing over the radiometer is in a descending mode and is losing liquid water. A 
specific recommendation would be to locate the radiometer on top of the Mesa to 
acquire the most representative liquid water measurements possible. 
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This report describes a recent site-specific analysis to evaluate the necessity of a 
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activities. This eliminates the need for a slurry trench and separate water treatment 
prior to permitted discharge. 
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Salinity is one of the most serious water quality problems in the Colorado River Basin. 
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of Colorado River water. The methods of investigation and the results of these studies 
are presented in this appendix. 
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Salinity is one of the most serious water quality problems in the Colorado River Basin. 
As a part of its investigation of interstate pollution problems, the Colorado River 
Basin Water Quality Control Project (Project) has carried out activities since 1963 
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1151. U.S. Environmental Protection Agency, 1971, The mineral quality problem in the Colorado 
River Basin, appendix D, comments on draft report: Denver, Colo., U.S. Environmental 
Protection Agency, 72 p. [Available from National Technical Information Service, Springfield, 
VA 22161 as NTIS Report PB-230 173/7.] 

The more significant findings and data from the salinity studies and related pertinent 
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The Colorado River system carries a large salt burden (dissolved solids) contributed 
by a variety of natural and man-made sources. Salinity investigations are summarized 
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An evaluation of the Bureau of Reclamation’s proposed Grand Mesa Project indicates 
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uses in the project area. Therefore, no storage in Electric Mountain and Cactus Park 
reservoirs is needed to provide flow regulation for maintaining satisfactory water 
quality in the Gunnison River. Control measures are recommended for incorporation 
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The report is on the seventh session of the conference in the matter of pollution of the 
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The paper has as its purpose a definition of the salinity problem, the enunciation of a 
proposed Environmental Protection Agency policy for control of salinity from 
irrigated agriculture, and a recommended course of action to implement those 
portions of the Federal Water Pollution Control Act (PL 92-500) pertinent to this 
problem. The water quality problems associated with irrigation return flows are of 
special concern because irrigated agriculture is the largest consumer of water 
resources. 
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Report PB-256 463.1 

Summit County, Colorado, and the Blue River hydrologic basin are experiencing a 
period of dramatic growth in the demand for water and sewer services, generated 
primarily by the growth of several recreation oriented communities and 
developments. This development has a significant impact on water quality. 
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Projections indicate that construction of vastly expanded wastewater treatment 
facilities will be required, resulting in a dramatic rise in the concentration of nutrients 
within local reservoirs. Non-point sources of pollution from construction and 
leaching landfills also add to the nutrient levels. Projected inorganic nitrogen levels 
will result in a possible eutrophic condition in the reservoirs. Land use controls were 
investigated as an alternative to wastewater treatment and the EPA found this 
possibility inadequate. The report indicates the most desirable alternative is the 
exportation of wastes from the river basin. The final recommendations included 
maintenance of current nutrient levels and additional monitoring of pollutant 
discharges and their resultant effects on water quality. 
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U.S. Environmental Protection Agency Report 8SA/TIB-24,272 p. [Available from National 
Technical Information Service, Springfield, VA 22161 as NTIS Report PB-244 920/5.1 

The RMN (‘Radiological’ or ‘Radium Monitoring Network’) System was established in 
1961 at the direction of the ‘Conference on the Matter of Interstate Pollution of the 
Colorado River and its Tributaries’ and has continued to produce measurements of 

\ radium-226, total uranium, and other surface water parameters affected by the 
occurrence, extraction, and refining of uranium ore in the Colorado River Basin. The 
report presents all of the available data supplied by the RMN System to date. The 
report also examines certain of these data in terms of their long- and short-term 
trends. In excess of 3000 measurements of radium-226 and uranium in the dissolved 
state are presented as are many measurements of other radioactivity parameters. 
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Colo., U.S. Environmental Protection Agency, 17 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report S&A-TSB-23.1 

Findings of the Environmental Protection Agency (EPA) technical assistance project 
involving the Upper Eagle treatment plant near Vail, Colorado, are presented. 
Treatment at the Upper Eagle plant includes pretreatment with bar screening, 
aeration, clarification, aerobic digestion, chlorination, sludge drying, and discharge of 
effluents to the Eagle River. EPA control testing at the facility included measurements 
of dissolved oxygen, centrifuge turbidity, settleability, and sludge blanket depth. 
Results indicated that plant performance was hindered by inadequate control over the 
return sludge flow rate caused by insufficient manpower at the facility and inadequate 
physical control. Other limitations were posed by the size of the aeration basin, the 
aerobic digester capabilities, and leaky seals in the final clarifier. Biological activity 
and adequate sludge digestion were limited by cold temperature, inadequate 
detention times, and excessive solids loading to the digester. Also, no provisions 
existed for the removal of floating material. Suggestions by the EPA for modifications 
and additions to the Upper Eagle plant included monitoring of effluent quality and 
inflow rate, regular repair of clarifier seals, cooperative treatment by the Vail and 
Upper Eagle plants, enlargement of the aeration basin, covering and/or heating of the 
digester, removal of floatable material during final clarification, and an increase in 
plant staffing. 
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June, July, August 1973: Denver, Colo., U.S. Environmental Protection Agency, 35 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report EPA-908/2-74-002.1 

A study of existing nutrient levels in Dillon Reservoir (Colorado), and organic and 
nutrient contributions from major tributaries and wastewater treatment plants during 
summer 1973, showed that nitrogen concentrations were significant but not excessive 
and phosphorus levels were not less than 0.05 mg/l except at the outlets of the Blue 
River Arm and Dillon Bay. Phytoplankton growth indicated the reservoir is gradually 
changing from oligotrophy to a more enriched state; diatom bloom was observed in 
July. Algal assays on water from three reservoir locations indicated phosphorus 
limitation. High molybdenum levels, resulting from mining in the Ten Mile Creek 
watershed, were found at all cross-sections of the reservoir (mean -351 micrograms), 
especially at the outlet of Ten Mile Creek Arm. Highest concentrations were found 
near the bottom. Irrigation of forage crops with water from Ten Mile Creek of Dillon 
Reservoir could have toxic effects on livestock. Molybdenum algal assay showed 
existing concentrations in the reservoir have no effect on algal growth, however. 
Greatest tributary organic and phosphorus loading to the reservoir was in June from 
the Blue River - 2368 kg BODS/day and 45 kg P/day. Three sewage treatment plants 
discharge effluents directly to the reservoir (Frisco, East Dillon, and Summit County 
No. 11, Breckenridge STP discharges to the Blue River, and Copper Mountain STP 
discharges to Ten Mile Creek. Dillon Reservoir provides part of Denver’s water 
supply. 
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Service, Springfield, VA 22161 as NTIS Report PB-257 042.1 

The Federal Water Pollution Control Act requires the states to submit basin-wide 
plans to EPA for managing water quality. Under Section 3 (c) of the 1965 version of 
the Act, the State of Colorado has submitted a water quality management plan for the 
Blue River basin in Colorado. EPA’s approval of the plan is subject of this 
environmental impact statement (EIS). 
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[Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report PB-271658.1 

Annual total phosphorus and total nitrogen loadings to the lake were estimated and 
subdivided according to either point or non-point source origin. An assessment of the 
lake’s trophic condition and limiting nutrient is also provided. All data collected by 
the U.S.E.P.A. National Eutrophication Survey during the one year study of the lake 
and its tributaries are included. 
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Annual total phosphorus and total nitrogen loadings to the lake were estimated and 
subdivided according to either point or non-point source origin. An assessment of the 
lake’s trophic condition and limiting nutrient is also provided. All data collected by 
the U.S.E.P.A. National Eutrophication Survey during the one year study of the lake 
and its tributaries are included. 
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County, Colorado: Cowallis, Oreg., National Eutrophication Survey Working Paper-770,52 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
PB-272 233.1 

Annual total phosphorus and total nitrogen loadings to the lake were estimated and 
subdivided according to either point or non-point source origin. An assessment of the 
lake’s trophic condition and limiting nutrient is also provided. All data collected by 
the U.S.E.P.A. National Eutrophication Survey during the one year study of the lake 
and its tributaries are included. 

1167. U.S. Environmental Protection Agency, 1977, Green Mountain Reservoir, Summit County, 
Colorado: Cowallis, Oreg., National Eutrophication Survey Working Paper-771,43 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report PB-272 235.1 

Annual total phosphorus and total nitrogen loadings to the lake were estimated and 
subdivided according to either point or non-point source origin. An assessment of the 
lake’s trophic condition and limiting nutrient is also provided. All data collected by 
the U.S.E.P.A. National Eutrophication Survey during the one year study of the lake 
and its tributaries are included. 

1168. U.S. Environmental Protection Agency, 1977, Upper Eagle Valley and Vail wastewater facilities 
plan (attachment to final environmental impact statement): U.S. Environmental Protection 
Agency Report EPA-908/5-77-003B, 285 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-80 162 712.1 

The purpose of the report is to present the possible environmental impacts of a 
wastewater treatment facility plan for eastern Eagle County, 120 miles (193 
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kilometers) west of Denver, Colorado. The proposed federal action is the award of an 
EPA grant for partial funding of wastewater treatment works in Eagle County. This 
option is weighed against a no action alternative, as well as compared to other 
possible alternatives. 

1169. U.S. Environmental Protection Agency, 1977, Upper Eagle Valley and Vail wastewater facilities 
plan (final environmental impact statement): U.S. Environmental Protection Agency Report 
EPA-908/5-77/003A, 105 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report PB-80 162 704.1 

The Upper Eagle Valley Sanitation District and Vail Water Sanitation District have 
proposed the expansion and improvement of their respective wastewater facilities 
located at Avon and Vail, Colorado. The treatment capacities proposed by the two 
Districts are based on a per capita water use rate of 150 gallons per day. EPA believes 
that this figure is excessive for this area and will fund capacity to treat wastewater 
from the projected population at a rate of 135 gallons per day. EPA will provide 
Step II design funds for the proposed treatment facilities at these reduced capacities. 
The availability of Step III funds for construction of the improvements and expansions 
(at reduced size) of these wastewater treatment facilities will depend on whether two 
other conditions are met. 

1170. U.S. Environmental Protection Agency, 1977, Water quality study, Grand Lake, Shadow 
Mountain Lake, Lake Granby, Colorado, 1974: U.S. Environmental Protection Agency Report 
EPA-908/2-77-002,225 p. [Available from National Technical Information Service, Springfield, 
VA 22161 as NTIS Report PB-80 156 144.1 

To develop additional information on the effect of point and non-point sources of 
wastes and on the trophic condition of three lakes, EPA conducted an investigation of 
Grand, Shadow Mountain, and Granby lakes. The study, conducted in June and 
repeated again in September, 1974, concentrated on (1) the determination of the 
existing nutrient level in each of the lakes; (2) the determination of the existing organic 
and nutrient loadings from point and non-point sources; and (3) the determination of 
the probable consequences of increased nutrient levels in the three lakes as regards 
nuisance algal growth. Sampling was conducted at 71 locations throughout the study 
area. 

1171. U.S. Environmental Protection Agency, 1986, Superfund Enforcement Decision document (EPA 
Region 2) --Smuggler Mountain, Pitkin County, Colorado, September 1986: U.S. Environmental 
Protection Agency Report EPA/ROD/R02-86/037,53 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report PB-87 189 908.1 

The Smuggler Mountain site is located immediately northeast of the City of Aspen in 
Pitkin County, Colorado. It comprises 110 acres of waste rock, tailings, and slag 
containing high levels of lead and cadmium. The mining wastes which characterize 
the site are the result of years of extensive mining, milling, and smelting operations. 
As a result, wastes are highly dispersed, and little is known about their disposition. 
Soil is the primary contaminated medium; however, contaminants have been detected 
in some ground and surface waters. The selected remedial action for the site is broken 
into distinct operable units. Operable Unit 1 - excavation and permanent onsite 
disposal of soils with lead above 5,000 ppm, including a RCRA multi-layer cap; soil 
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capping of all areas with lead between 1,000 and 5,000 ppm lead; five-year ground 
water monitoring; and provision of a permanent alternate water supply for 
5-7 residences. Operable Unit 2 -supplemental RI/FS, with possible ground water 
remediation and mine reclamation activities. 

1172. U.S. Environmental Protection Agency, 1993, Super-fund Record of Decision (EPA Region 8)-- 
Eagle Mine Site, Operable Unit 1, Eagle County, Colorado, March 1993: U.S. Environmental 
Protection Agency Report El?A/ROD/RO&93/068,91 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report PB-94 964 416.1 

This decision document presents the selected remedial action for the Eagle Mine Site, 
Operable Unit 1 (OU-1) (Site), located in Eagle County, Colorado. This Operable Unit, 
one of two designated for the Site, addresses the principal sources of mine waste 
pollution that are impacting the Eagle River and certain ground water resources. The 
purpose of this Operable Unit (OU-1) is to control the transport of toxic metals 
originating from various sources to the Eagle River and to Site ground waters. The 
identified sources include the Eagle Mine, the Roaster Pile area, the Waste Rock Piles, 
Rex Flats, the Old Tailings Pile (OTP), the Consolidated Tailings Pile (CTP), and the 
Maloit Park wetlands. 

1173. U.S. Federal Highway Administration, 1979, Final environmental impact statement--Hotchkiss 
to Paonia Dam, Delta and Gunnison Counties, Colorado: Denver, Colo., U.S. Federal Highway 
Administration Report RS-133(5), 299 p. 

1174. U.S. Federal Water Pollution Control Administration, 1950, Survey of sanitary facilities and 
pollution contributed to reservoirs and lakes of the Colorado-Big Thompson Project South 
Platte River District: Kansas City, MO., Bureau of Reclamation, 35 p. 

Results are presented of a survey made in August 1950 of sanitary facilities of Bureau 
of Reclamation installations and pollution contributed to reservoirs and lakes 
involved in the development of the Colorado-Big Thompson Project in order to 
observe sanitary defects and to make recommendations for their correction. Three 
general areas are considered: Lake Estes-Mary Lake, Shadow Mountain Lake-Granby 
Reservoir, and Green Mountain Lake. 

1175. U.S. Federal Water Pollution Control Administration, 1966, Colorado River Basin Water Quality 
Control Project, program review, Denver, Colorado, April 25,1966: Denver, Colo., U.S. Federal 
Water Pollution Control Administration, 146 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-260 047/6.1 

The Colorado River Basin Water Quality Control Project is reviewed. The bulk of this 
report deals with activities and accomplishments for FY 1966, including: radiological 
pollution; mineral pollution; municipal, industrial and related water pollution 
problems; laboratory activities; and STORET activities. Departures from FY 1966 
plans are reviewed along with plans and schedules for work proposed for FY 1967. 
Details are also offered on the budget justification, technical backup requirements, 
and organization and management. 
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1176. U.S. Federal Water Pollution Control Administration, 1966, Disposition and control of uranium 
mill tailings piles in the Colorado River Basin: Denver, Colo., U.S. Federal Water Pollution 
Control Administration, 71 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report PB-228 363/8.] 

In addition to the more usual organic and inorganic liquid waste disposal problems 
encountered at many industrial installations, the uranium milling industry produces 
large quantities of solid wastes in the form of radioactivity laden sand tailings pile 
material. This report evaluates the radioactivity content of uranium mill tailings piles 
in the Colorado River Basin, evaluates their radioactivity water pollution potential 
insofar as this is possible, and on a case-by-case basis, indicates feasible and desirable 
remedial measures for controlling and limiting the spread of radioactivity from the 
piles. 

1177. U.S. Federal Water Pollution Control Administration, 1966, Frequency analysis of specific water 
quality parameters for the Colorado River Basin: San Francisco, Calif., U.S. Federal Water 
Pollution Control Administration, 48 p. plus 514 p. appendix. 

1178. U.S. Federal Water Pollution Control Administration, 1967, Briefing document on uranium mill 
tailings: San Francisco, Calif., U.S. Federal Water Pollution Control Administration, various 
pagination. 

1179. U.S. Federal Water Pollution Control Administration, 1967, Conference in the matter of 
pollution of the interstate waters of the Colorado River and its tributaries (6th) session, Denver 
Law Center auditorium, Denver, Colorado, July 26,1967, transcript of proceedings: 
Washington, D.C., U.S. Federal Water Pollution Control Administration, 217 p. [Available from 
National Technical Information Service, Springfield, VA 22161 as NTIS Report PB-215 927.1 

The purpose of the conference was to bring together the state water pollution control 
agencies, representatives of the United States Department of the Interior, and other 
interested parties to review the existing situation, the progress which has been made, 
to lay a basis for future action by all parties concerned, and to give the states, 
localities, and industries an opportunity to take any indicated remedial action under 
state and local law. 

1180. U.S. Federal Water Pollution Control Administration, 1967, Immediate water pollution control 
needs for the interstate waters in the Colorado River Basin--Wyoming, Colorado, Utah, New 
Mexico, Nevada, Arizona, and California: San Francisco, Calif., U.S. Federal Water Pollution 
Control Administration, 59 p. 

1181. U.S. Federal Water Pollution Control Administration, 1968, Biological studies of selected 
reaches and tributaries of the Colorado River: Cincinnati, Ohio, U.S. Federal Water Pollution 
Control Administration PR-15,177 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report PB-228 209/3.] 

Biological studies were conducted in 1966 on 921 miles of the Colorado River system, 
including parts of the main stream and those tributaries that are interstate waters. 
These studies showed that wastes from municipalities, mining activities, and gravel 
operations seriously degraded the aquatic life inhabiting 83 miles of the interstate 
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waters. Also studied were 581 miles of intrastate streams in the Colorado River 
system, of which 97 miles were seriously degraded for aquatic life by man’s activities. 

1182. U.S. Federal Water Pollution Control Administration, 1969, A report on pollution of the Upper 
Colorado River Basin: Cincinnati, Ohio, U.S. Federal Water Pollution Control Administration 
PR-16,82 p. [Available from National Technical Information Service, Springfield, VA 22161 as 
NTIS Report PB-216 945.1 

Water quality information is presented here for four geographical areas: the Upper 
Colorado River Main Stem, Price River system, Gunnison-Uncompahgre River 
systems, and the San Juan River system. Water quality characteristics examined were 
dissolved oxygen, coliform bacteria, Salmonella bacteria, specific conductance, and 
metals. Water uses considered were public water supply, water contact recreation, 
fish and aquatic life, and agricultural and industrial water supply. 

1183. U.S. Federal Water Pollution Control Administration, 1969, A report on pollution of the Upper 
Colorado River Basin, technical appendix: Cincinnati, Ohio, U.S. Federal Water Pollution 
Control Administration PR-17,98 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report PB-216 218.1 

The report includes all of the physical, chemical, and bacteriological data determined 
from analyses on samples collected during the Technical Advisory and Investigations 
Branch of the Federal Water Pollution Control Administration study of the Upper 
Colorado River during July and August, 1966 (see also PB-216 945). 

1184. U.S. Federal Water Pollution Control Administration, 1969, Water quality evaluation of the 
Bluestone Project, Colorado: San Francisco, Calif., U.S. Federal Water Pollution Control 
Administration, 23 p. [Available from National Technical Information Service, Springfield, VA 
22161 as NTIS Report PB-216 228.1 

The water quality evaluation has been prepared for the Bureau of Reclamation, Region 
4, U.S. Department of the Interior, Salt Lake City, Utah, for inclusion in their 
feasibility report for the Bluestone Reservoir Project, Colorado. The primary purposes 
of this evaluation are: to determine the need for and value of separable reservoir 
storage for streamflow regulation to control water quality; to assess the overall impact 
of the proposed development on water quality, both in and outside the project area; 
and to recommend, where applicable, water quality control measures for the project. 

1185. U.S. Federal Water Pollution Control. Administration, 1970, Cooperative salinity control 
reconnaissance study, Upper Colorado River Basin (final review draft): San Francisco, Calif., 
U.S. Federal Water Pollution Control Administration, 128 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report PB-255 279/2.1 

Contents: causes of salinity; effects of salinity on uses of water; technical possibilities 
for salinity control; status of salinity control activities in the Upper Colorado Basin; 
legal, institutional, and financial considerations. 
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Cooperative salinity control reconnaissance study--Upper Colorado River Basin: San Francisco, 
Calif., Salt Lake City, Utah, U.S. Federal Water Pollution Control Administration and Bureau of 
Reclamation, 119 p. 
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Colorado-Big Thompson diversion project: Albuquerque, N. Mex., U.S. Fish and Wildlife 
Service, 150 p. 

1188. U.S. Fish and Wildlife Service, 1987, Final environmental assessment--Recovery 
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1190. U.S. Fish and Wildlife Service, 1990, Bonytail chub recovery plan: Denver, Colo., U.S. Fish and 
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parts 9-14, Colorado River Basin to Pacific slope basins in Oregon and lower Columbia 
River Basin. Annual reports as follows: 1950, Water-Supply Paper 1189; 1951, Water-Supply 
Paper 1200; 1952, Water-Supply Paper 1253; 1953, Water-Supply Paper 1293; 1954, Water- 
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U.S. Geological Survey, various pagination (published annually). 
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parts 9-11, Colorado River Basin to Pacific slope basins in California. Annual reports as follows: 
1964, Water-Supply Paper 1958; 1965, Water-Supply Paper 1965; 1966, Water-Supply Paper 
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published as Water resources data for Colorado; for water year 1982, volume 2, Colorado River 
Basin above Dolores River.] 
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acquisition, Region 14, Upper Colorado, 1980: Reston, Va., U.S. Geological Survey, Office of 
Water Data Coordination, 157 p. 
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water summary 1983--Hydrologic events and issues: U.S. Geological Survey Water-Supply 
Paper 2250, p. 96-99. 
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Survey, 1 sheet, scale 1:500,000. 
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1218. U.S. Public Health Service, 1961, Review of action taken under the enforcement provisions of 
the Federal Water Pollution Control Act: Washington, D.C., U.S. Public Health Service, 26 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
PB-260 199/5.1 

Action under the enforcement provisions of the Federal Water Pollution Control Act 
is reviewed for the following areas: Animas River (Colorado-New Mexico), Bear River 
(Idaho, Utah, Wyoming), Big Blue River (Nebraska-Kansas), Colorado River and all 
tributaries, Lower Columbia River (Washington-Oregon), Corney Drainage System 
(Arkansas-Louisana), North Fork of Holston River (Virginia-Tennessee), Mississippi 
River (St. Louis metropolitan area), Missouri River (Kansas City, Omaha, St. Joseph, 
and Sioux City metropolitan areas), North Platte River (Nebraska-Wyoming). 
Potomac River (Washington, D.C. metropolitan area), and Raritan Bay (New Jersey- 
New York). 

1219. U.S. Public Health Service, 1961, Stream surveys in vicinity of uranium mills, I, area of Grand 
Junction, Colorado, August 1960: Denver, Colo., U.S. Public Health Service, 23 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report PB-260 276/ 1.1 

The results of one of three short-term field studies conducted in the vicinity of 
uranium processing mills in western Colorado and eastern Utah are presented. The 
surveys were conducted to determine the pollutional constituents contained in 
uranium mill discharges and the effect of these discharges on receiving waters in areas 
of the Colorado River Basin. 

1220. U.S. Public Health Service, 1962, River mileage tabulations for the Colorado River Basin- 
Communities and major tributaries: Denver, Colo., U.S. Public Health Service, 24 p. [Available 
from National Technical Information Service, Springfield, VA 22161 as NTIS Report PB-229 
834/7.1 

Summary of river mileage for major tributaries of the Colorado River Basin. 
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1221. U.S. Public Health Service, 1962, Salinity investigations of Grand Valley and Gunnison River, 
1962: Denver, Colo., U.S. Public Health Service, 41 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report PB-260 255/5.] 

The results of a two-phase survey of the water of the Colorado River in the Grand 
Valley area and of the water of the Gunnison River are presented. The first phase of 
the Grand Valley survey was conducted during the nonirrigation season and included 
the area from Cameo, Colorado, to below Moab, Utah; the second phase from Cameo 
downstream to Westwater, Utah. Flow data is reported, detailed information on total 
dissolved solids in the waters is given, and the relative significance of the sources 
causing the increase in total dissolved solids in these waters is evaluated. 

1222. U.S. Public Health Service, 1962, State and county area tabulations for the Colorado River Basin: 
Denver, Colo., U.S. Public Health Service, 22 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-245 734/9.] 

The report provides drainage area determinations which have been adopted as 
standard basic data for use in the Colorado River Basin Water Quality Control Project. 
A check of available data of this type prepared by various public and private agencies 
revealed slight variations among the various sources. The data contained in this 
report were developed, therefore, to avoid confusion that might arise if a standard set 
of these data were not specified for use in this project. 

1223. U.S. Public Health Service, 1963, Annotated bibliography on the effects of irrigation practices 
on stream water quality with emphasis on salinity and pesticides: Denver, Colo., U.S. Public 
Health Service, 37 p. 

Bibliography with annotations concerning the effects of irrigation practices on water 
quality downstream. Contains information on salinity in the Colorado River Basin. 

1224. U.S. Public Health Service, 1963, Colorado River Basin Water Quality Control Project, program 
review, Washington, D.C., February 6-7,1963: Denver, Colo., U.S. Public Health Service, 132 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
PB-260 048/4.] 

This is an interim program review of the Colorado River Basin Water Quality Control 
Project in progress. Organization and management of the project are presented. 
Accomplishments to date and work anticipated for the balance of the fiscal year with 
respect to each of the items are detailed in activity reports. Initially the principal 
emphasis of this project was placed on investigations related to pollution caused by 
uranium milling operations. Considerable engineering field work was devoted to this 
problem, and field activities were expanded to fill the requirements of the water 
quality management program and to examine existing nonradiological problem areas. 
These activities are described in detail. Salinity then became the most significant 
problem with respect to water quality of the Basin. At this point the project is 
estimated to be 35 percent completed. A bibliography of project reports and 
publications is included. 
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1225. U.S. Public Health Service, 1963, Interstate conference on pollution of the Colorado River, 
technical discussion on accomplishments and future activities, held at Santa Fe, New Mexico on 
February 13-15,1963: Denver, Colo., U.S. Public Health Service, 146 p. [Available from National 
Technical Information Service, Springfield, VA 22161 as NTIS Report PB-260 068/2.1 

Topics covered at the third conference on pollution of the Colorado River include: 
radiological crop surveys; Lake Mead study; uranium mill effluents; Yuma situation; 
radiological dike construction criteria; alerting system; Monticello situation; Uravan 
surveys; Dolores-San Miguel Rivers Water Quality Study; radium monitoring 
network; and basinwide sediments. Emphasis is placed on the Water Quality 
Management Program development, including details on the economic base survey, 
hydrologic studies, historical USGS water quality data, and waste discharges. 

1226. U.S. Public Health Service, 1963, Land ownership in the Colorado River Basin: Denver, Colo., 
U.S. Public Health Service, 21 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report PB-229 689/5.] 

In the early stages of the Colorado River Basin Water Quality Control Project, it was 
deemed necessary to classify all lands in the Colorado River Basin as to ownership 
and/or control. The information in the report provides an essential component in the 
analysis of the basin’s water quantity and quality management problems. It will 
contribute to the development of the economic base study and the engineering studies 
which, of course, form the basis for development of the overall water quality 
management program underway for the Colorado River Basin. 

1227. U.S. Public Health Service, 1963, Physical and chemical stratification in two high altitude 
reservoirs of the Colorado River Basin: Denver, Colo., U.S. Public Health Service PR-13,48 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
PB-260 160/7.1 

The field investigations of August 1962 for Lake Granby and Taylor Park Reservoir 
were intended to provide general information on stratification phenomena in 
reservoirs of the Colorado River Basin, to aid in project evaluation of low-flow 
augmentation by proposed reservoirs in the Basin, and promote an understanding of 
methods of improving water quality downstream from these reservoirs. Data were 
collected for temperature, dissolved oxygen, 5-day BOD, conductivity, alkalinity, pH, 
Secchi Disk readings, and plankton enumeration of the main lake, and inflow and 
outflow waters. Radiological content of bottom lake muds was also determined. 
Statistical data and a bibliography are included. 

1228. U.S. Public Health Service, 1963, Pollution of the interstate waters of the Colorado River and its 
tributaries, Proceedings of conference held at San Diego, California on May 27,1963: 
Washington, D.C., U.S. Public Health Service, 94 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report PB-229 734/9.] 

The conference includes data on: water quality; sampling; warning systems and 
surveys on the matter of pollution of the interstate waters of the Colorado River and 
its tributaries for 1963. 
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1229. U.S. Public Health Service, 1963, Radiological content of Colorado River Basin bottom 
sediments, August 1960-August 1961: U.S. Public Health Service Report PR-lo,62 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report PB-260 216/7.1 

Data on the radium content of bottom sediment material collected in 1960 and 1961 
throughout the Colorado River Basin is provided. For the sediment surveys reported, 
254 samples representing 121 different sampling stations were collected in locations 
where the sediment was not influenced by uranium mining and milling activity 
(background locations). Detailed tables of the results of radium-226, gross alpha, and 
gross beta determinations on the sediments collected are included. 

1230. U.S. Public Health Service, 1963, The purpose and plan of an economic base survey of the 
Colorado River Basin: U.S. Public Health Service Report ER-2,21 p. [Available from National 
Technical Information Service, Springfield, VA 22161 as NTIS Report PB-229 693/7.1 

The economic base survey report of the Colorado River Basin provides an analysis of 
the economic characteristics, developments, and trends of the past, and a projection 
of future economic growth in view of the area’s basic available resources. The 
economic base survey in turn provides the basis for development of a water quality 
management program for the study area. 

1231. U.S. Public Health Service, 1963, Water resources study and public health aspects of the Dallas 
Creek Project, Colorado--Study of potential needs and value of storage of water for quality 
control purposes and the public health aspects of the project: Denver, Colo., U.S. Public Health 
Service, 71 p. [Available from National Technical Information Service, Springfield, VA 22161 as 
NTIS Report PB-217 450.1 

General objectives of the study are to assess the probable effects the proposed project 
will have on water quality in local streams and reservoirs; to ascertain the benefits or 
harm resulting from changes in water quality; to assess the suitability of the water for 
proposed water uses, and to examine the need for regulation of streamflow for the 
purpose of water quality control. Need for streamflow regulation was studied not 
only in light of present conditions, but also under anticipated economic development 
in the Uncompahgre River Basin of the years 1985,2010, and 2060. The report includes 
the results of insect vector control of the project. A preliminary evaluation of the 
insect vector problems that may be associated with the project is presented. 

1232. U.S. Public Health Service, 1964, Colorado River Basin Water Quality Control Project, program 
review, Washington, D.C., January 20-21,1964: Denver, Colo., U.S. Public Health Service, 
175 p. [Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report PB-260 049/2.1 

Significant changes have been made in the long range goals and objectives of the 
Colorado River Basin Project on water quality control. The scope has been changed 
from the development of a comprehensive program to investigation of the critical and 
pressing interstate pollution problems which may exist now or in the future in the 
Basin. Salinity continues to be the major pollution problem. A surveillance program 
with respect to radiological pollution is being carried forward. These programs are 
detailed in activities reports. A pesticide investigation has been undertaken to gather 
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information on existing concentrations and loading of selected pesticides in the lower 
main stream. The significance of the findings are to be assessed with respect to 
municipal water use and effects on aquatic life. A limited number of herbicide 
analyses’is included in the investigation. Future plans and organization are set forth. 

1233. U.S. Public Health Service, 1964, Pollution of the interstate waters of the Colorado River and its 
tributaries, Proceedings of conference, session (5th) held at Las Vegas, Nevada, on May 26,1964: 
Washington, D.C., U.S. Public Health Service, 271 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report PB-229 718/2.1 

The conference report includes data on: pollution sources; statements; projects and 
policies; interindustry transactions; costs of water and related information on the 
matter of pollution of the interstate waters of the Colorado River and its tributaries, 
between the states of Arizona, California, Colorado, Nevada, New Mexico, Utah, 
Wyoming, and the Department of Health, Education, and Welfare for 1964. 

1234. U.S. Public Health Service, 1964, Water quality control study and public health aspects of the 
West Divide Project, Colorado--The study of potential needs and value of water for the purpose 
of water quality control and the public health aspects of the West Divide Project, Colorado: 
Denver, Colo., U.S. Public Health Service, 44 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-217 858.1 

General objectives of the water quality control study are to assess the probable effects 
the proposed project will have on water quality in local streams and reservoirs; to 
ascertain the benefits or harm resulting from changes in water quality; to assess the 
suitability of the water for proposed water uses; and to examine the need for 
regulation of streamflow for the purpose of water quality control. The need for 
streamflow regulation was studied not only for the present conditions, but also for 
anticipated future conditions in the West Divide Project area for the years 1970, 1985, 
2010, and 2060. The report includes the results of a study of general public health 
aspects and insect vector control of the project. A preliminary evaluation of the insect 
vector problems that may be associated with the project is presented. 

1235. U.S. Public Health Service, 1964, Water resources study and public health aspects of the West 
Divide Project: Denver, Colo., U.S. Public Health Service, 29 p. plus appendix. 

1236. U.S. Public Health Service, 1965, A study of municipal, rural, domestic and livestock water 
requirements in the Colorado River Basin: Denver, Colo., U.S. Public Health Service, 40 p. 

1237. U.S. Public Health Service, 1965, Colorado River Basin Project, program review, Denver, 
Colorado, April 7-8,1965: Denver, Colo., U.S. Public Health Service, 136 p. [Available from 
National Technical Information Service, Springfield, VA 22161 as NTIS Report PB-260 045/O.] 

The Colorado River Basin Water Quality Control Project is a pollution study 
concerned with (1) identification of pollution sources, (2) estimation of effects of 
pollution on legitimate water uses, and (3) development of feasible pollution controls. 
The project’s engineering activities are directed toward the identification of pollution 
sources, assessment of damages due to pollution from salinity, and development of 
feasible control measures for all sources of salinity pollution, whether they be 
agricultural, municipal, industrial, or natural. The economic study projects the level 
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and pattern of economic activity for the years 1965,1980, and 2010 by means of 
interindustry input-output tables. This report covers the program content as well as 
its organization and management. 

1238. U.S. Public Health Service, 1965, Colorado River Basin Project, technical session, Denver, 
Colorado, April 14-15,1965: Denver, Colo., U.S. Public Health Service, 95 p. [Available from 
National Technical Information Service, Springfield, VA 22161 as NTIS Report PB-260 046/8.1 

The fifth session of the conference on pollution of the interstate waters of the Colorado 
River and its tributaries (Colorado, Utah, Arizona, Nevada, California, New Mexico, 
Wyoming) is presented. This report reviews the content of the Colorado River Basin 
Project, including the long-range goals, stream measurement studies, special 
techniques, economic studies, pesticide usage, Lake Mead effects, legislation, and the 
work programs of field and pollution stations. Maps and charts are included. 

1239. U.S. Public Health Service, 1965, Preliminary water pollution control study, Colorado River 
Basin above Hoover Dam; appendix A, review of developments, methods, costs and controls; 
A-l, evaporation; A-2, phreatophytes; A-3, desalination: Denver, Colo., U.S. Public Health 
Service, 47 p. [Available from National Technical Information Service, Springfield, VA 22161 as 
NTIS Report PB-260 153/2.1 

The three appendices review the developments, methods, costs, and controls related 
to evaporation, phreatophytes, and desalination. Each of these areas is explored 
separately with their own bibliographies included. Evaporation is discussed in terms 
of the importance of evaporation losses, types of control, area reduction, mechanical 
covers, surface films, the history of films, and U.S. evaporation control studies. Past 
and present interest in phreatophytes and their use of water is discussed in some 
detail. It is concluded that the future of saline water conversion in providing high 
quality will be limited to the area of water treatment and is not likely to be used as a 
salinity control procedure for maintaining in-stream water quality. 

1240. U.S. Public Health Service, 1965, Water quality control study and public health aspects of the 
Battlement Mesa Project: Denver, Colo., U.S. Public Health Service, 40 p. [Available from 
National Technical Information Service, Springfield, VA 22161 as NTIS Report PB-230 503.1 

General objectives of the study were to assess the probable effects of the proposed 
project on water quality in local streams and reservoirs; to ascertain the benefits of 
harm resulting from changes in water quality; to assess the suitability of the water for 
proposed water uses; and to determine the need for and value of storage for regulation 
of stream flow for the purpose of water quality control. The study covers Mesa 
County in west central Colorado. The need for streamflow regulation was studied not 
only for the existing conditions, but also for anticipated future conditions in the years 
1980,2000,2030, and 2060. 

1241. U.S. Public Health Service, 1969, Evaluation of radon 222 near uranium tailing pilings; 
U.S. Public Health Service Report DER 69-1,67 p. 
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1242. U.S. Public Health Service, 1970, Radium Monitoring Network, data release number 16: Denver 
Colo., U.S. Public Health Service, 32 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report PB-260 231/6. Reports for data release numbers l-15, 
1962-1969, are also available from the National Technical Information Service.] 

This sixteenth data release report provides radium-226 and uranium sampling results 
that supplement data from 15 previous reports dated October 1962 through July 1969. 
The tabular data indicated evidence of radium and uranium below recommended 
concentration levels from analysis of composite water samples at stations of the 
Radium Monitoring Network of the Colorado River Basin Water Quality Control 
Project. The network is a surveillance system consisting of continuous surface water 
sampling at 27 locations throughout the basin. It assays the radiological content of 
river water over the entire basin. 

1243. U.S. Water Resources Council, 1977, Nationwide Analysis, Federal implications workshop 
reports, Region 14, Upper Colorado region: Washington, D.C., U.S. Water Resources Council, 
34 p. [Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report PB-80 110 588.1 

The Nationwide Analysis was conducted by the Water Resources Council’s member 
agencies and reflects their viewpoints about the existing and future water and related 
land requirements. This report summarizes the findings of a WRC sponsored 
workshop for the Upper Colorado region in late 1975. 

1244. U.S. Water Resources Council, 1978, The Nation’s water resources; the Second National Water 
Assessment, 14, Upper Colorado region: Washington, D.C., U.S. Water Resources Council, 81 p. 

A summary of water use in the Upper Colorado region (comprised of portions of 
Arizona, New Mexico, Utah, Wyoming, Colorado, and Idaho) is provided, with a 
projection of water availability, quality, and use through the year 2000. The primary 
source of water for the region is the Colorado River and its tributaries, which provide 
water for agriculture, energy, mining interests, and recreation. Consumption of water 
is projected to increase by 32 percent by 2000. To solve the problems associated with 
increased demand, comprehensive Federal water projects should be instituted in the 
near future. 

1245. U.S. Water Resources Council, 1981, Synthetic fuels development in the Upper Colorado 
region--Section 13(a), water assessment report (technical report): Washington, D.C., U.S. Water 
Resources Council, 138 p. [Available from National Technical Information Service, Springfield, 
VA 22161 as NTIS Report PB-82 156 761.1 

The following general conclusions and major specific findings were reached during 
the course of the water assessment for the Upper Colorado region. The production of 
synthetic fuels in the Upper Colorado River region by the extraction and processing 
of oil shale and/or coal will require significant quantities of water. The overall supply 
of ground and surface water resources in the region is sufficient to accommodate a 
synfuels production level of nearly 3 million barrels oil equivalent per day. While the 
gross water supplies in the region are sufficient for accelerated synfuels development, 
water supply problems are apparent in some areas. 
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1246. Udis, Bernard, ed., 1967, An analysis of the economy of the Upper Main Stem subbasin of the 
Colorado River drainage basin in 1960 with emphasis on the heavy water-using industries: 
Boulder, Colo., University of Colorado, 220 p. [Report to U.S. Federal Water Pollution Control 
Administration.] 

1247. Udis, Bernard, ed., 1968, An interindustry analysis of the Colorado River Basin in 1960, with 
projections to 1980 and 2010: Boulder, Colo., University of Colorado, 249 p. plus two 
appendices. [Final report to U.S. Federal Water Pollution Control Administration.] 

1248. Udis, Bernard, Howe, C.W., and Kreider, J.F., 1973, The interrelationship of economic 
development and environmental quality in the Upper Colorado River Basin--An interindustry 
analysis (research report): Boulder, Colo., University of Colorado EDA/OER-73-122,651 p. 
[Available from National Technical Information Service, Springfield, VA 22161 as NTIS Report 
COM-73 119 70/3.1 

A set of compatible models relating the economic activities of the sub-basins of the 
Upper Colorado River, both present and prospective, to air quality and water quantity 
and quality resulting from those patterns of economic activity is developed. The 
purpose of such a set of models is to enable the planner to test some of the 
environmental implications of alternative growth patterns for the region. The report 
describes in detail the models which have been developed and calibrated for the three 
upper sub-basins (the Upper Main Stem, the Green, and the San Juan), an area which 
contains the origins of the most pressing problems of the basin; salinity, shale oil 
industry, and the expanding diversions of water of the Rocky Mountain Eastern Slope. 

1249. Udis, Bernard, Howe, C.W., Kreider, J.F., and Auger, Camilla, 1976, Socio-economic and 
environmental interactions in the Upper Main Stem sub-basin of the Colorado River Basin-- 
Three alternative energy development futures: Washington, D.C., Economic Development 
Administration EDA/OER-77/008,213 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report PB-266 082/7.1 

In July 1973 the Bureau of Economic Research at the University of Colorado submitted 
a report to the Economic Development Administration entitled “The Interrelationship 
of Economic Development and Environmental Quality in the Upper Colorado River 
Basin: An Interindustry Analysis’ (NTIS: COM-73-11970,642 pp.). That study 
presented a series of economic and environmental models applicable to the three 
upper regions or sub-basins of the Colorado River Basin: the Upper Main Stem, the 
Green River, and the San Juan. The work was inter-disciplinary in nature involving 
the joint efforts of economists and engineers. Since late 1973 the same research team 
(expanded to include sociologists) has been engaged in an effort to apply those models 
to a specific case of energy-related development in an effort to determine the direct 
and indirect economic and environmental consequences. Underground coal 
development in western Colorado was the case selected for the study with particular 
emphasis upon a region along the North Fork of the Gunnison River in Delta and 
Gunnison counties in western Colorado. This is the report from that study and 
includes the aspects of employment analysis, and socio-economic, hydrologic, and air 
quality assessments of the impact region under alternative development scenarios. 
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U.S. Geological Survey Water-Data Report CO-90-2,394 p. 
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Report CO-93-2,394 p. 
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U.S. Geological Survey Water-Data Report CO-91-2,416 p.; CO-92-2,406 p. 
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resources data, Colorado, water years 1988-89--v. 2, Colorado River Basin: U.S. Geological 
Survey Water-Data Report CO-88-2,370 p.; CO-89-2,402 p. 

1254. Ugland, R.C., Duncan, A.C., Kretschman, R.G., and Ebling, J.L., 1985, Water resources data, 
Colorado, water year 1985--v. 2, Colorado River Basin: U.S. Geological Survey Water-Data 
Report CO-85-2,239 p. 

1255. Ugland, R.C., Kretschman, R.G., Wilson, E.A., and Bennett, J.D., 1988, Water resources data, 
Colorado, water year 1987--v. 2, Colorado River Basin: U.S. Geological Survey Water-Data 
Report CO-87-2,394 p. 

1256. Ugland, R.C., Steinheimer, J.T., Blattner, J.L., and Kretschman, R.G., 1984, Water resources data, 
Colorado, water year 1983--v. 2, Colorado River Basin above Dolores River: U.S. Geological 
Survey Water-Data Report CO-83-2,287 p. 

1257. Ugland, R.C., Steinheimer, J.T., Kretschman, R.G., and Wilson, E.A., 1987, Water resources data, 
Colorado, water year 1986--v. 2, Colorado River Basin: U.S. Geological Survey Water-Data 
Report CO-86-2,434 p. 

1258. University of Arizona, 1978, EPRI Water Supply Data Base System, final report, December 1978: 
Tucson, Ariz., University of Arizona, 121 p. [Available from National Technical Information 
Service, Springfield, VA 22161 as NTIS Report EPRI-EA-790.1 

This is the final report for RP762, Water Supply Data Base for R and D Planning. The 
result of this study is the EPRI water data system - a data base or data dictionary, that 
describes water data collection efforts. The system has two components: (1) a macro 
data base that contains overview information about regions, organizations, and data 
sets and their interrelationships, and (2) a micro data base that contains the detailed 
structure of each data set, information about each set, and method of accessibility. 
This EPRI research effort is focused on national and regional data sets that provide 
information about the Colorado River Basin. These data bases are now installed on a 
commercial computer that is accessible through a national communication network. 

BIBLIOGRAPHY 167 



1259. University of Colorado, 1973, Salinity in water resources: Bureau of Reclamation Report 
OWRT-X-137(9081), 178 p. [Available from National Technical Information Service, Springfield, 
VA 22161 as NTIS Report PB-244 856/l.] 

Current approaches to salinity control in the Colorado River are reviewed. New 
concepts regarding greatly increased irrigation efficiencies approaching one hundred 
percent are given. A model is described capable of evaluating water quantity and 
quality resulting from management strategies of an integrated stream-aquifer system. 
An optimizing model for timing, quantity, and quality of irrigation applications is 
described. A review of methods for measuring agricultural damages from salinity is 
presented, emphasizing farm management techniques to deal with increasing salinity. 
Damage to urban water systems is studied. The importance and types of economic 
incentives needed to induce water conservation and salinity reducing measures are 
studied, with recommendations for a water rights purchase program to reduce salinity 
and facilitate water transfers. The importance of cost-sharing arrangements to the 
selection of least-cost abatement programs is reviewed. The importance of spotting 
bottleneck gaps in knowledge and directing research to those issues is emphasized. 

1260. Upper Colorado Region State-Federal Inter-Agency Group, 1971, Upper Colorado region 
comprehensive framework study, appendix IX, flood control: Upper Colorado Region State- 
Federal Inter-Agency Group, 110 p. [Available from National Technical Information Service, 
Springfield, VA 22161 as NTIS Report AD-A043 991/9.] 

The Flood Control Work Group finds that flood problems exist in the Upper Colorado 
region and that substantial damage can be expected in the future unless adequate 
damage reduction programs are implemented. It is estimated that the total average 
annual flood damage in 1965 was $2.8 million, and in the absence of additional 
damage reduction measures the flood damage will increase to $4.2 million by 1980, 
$6.8 million by 2000, and $10.6 million by 2020. The future flood damage reduction 
program consists of non-structural flood plain management measures, utilization of 
proposed multiple-purpose reservoirs for flood control storage, and construction of 
other structural flood control works where required. Flood control storage in 
multiple-purpose reservoirs and small flood retarding structures would amount 
to 2,300,OOO acre-feet. It is estimated the program presented would reduce the 
projected average annual flood damage to $3.3 million by 1980, $3.4 million by 
2000, and $3.8 million by 2020. The damage projections are based on a modification 
of the OBERS baseline projections referred to as the Regional Interpretation of 
OBERS (RI-OBERS). 

1261. Upper Colorado Region State-Federal Inter-Agency Group, 1971, Upper Colorado region 
comprehensive framework study, appendix XVIII, general program and alternatives: Upper 
Colorado Region State-Federal Inter-Agency Group, 203 p. [Available from National Technical 
Information Service, Springfield, VA 22161 as NTIS Report AD-A043 992/7.1 

This document presents the results of comprehensive investigations for formulation 
of framework plans to provide a broad guide to the best use, or combination of uses, 
of water and related land resources to meet foreseeable needs. It provides appraisals 
of natural resources and their geographic distribution, projections of future 
requirements, associated problems and needs, and presents a framework program and 
alternatives to serve as a general guide for resource development and conservation to 
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the year 2020, with intermediate objectives to the years 1980 and 2000. The proposed 
levels of development meet the requirements of OBERS projections and use the 
available resources of the region in varying degrees. Water in the region, as in all 
semiarid areas, is the limiting criterion. However, it appears that the commitments of 
the Colorado River Compact can be met and, except for some water deficiency for fish 
and wildlife uses in Arizona and New Mexico and local shortage during low stream 
flows, on-site demands can be met for the 6.5 MAF development level. At higher 
levels, augmentation will be required. Costs have been estimated only for the 
framework plan. Installation and annual operation, maintenance, and replacement 
(OM and R) costs for water related and associated development for the 1966-80, 
1981-2000, and 2001-2020 time frames are shown. 

1262. Upper Colorado Region State-Federal Inter-Agency Group, 1971, Upper Colorado region 
comprehensive framework study: Upper Colorado Region State-Federal Inter-Agency Group, 
136 p. [Available from National Technical Information Service, Springfield, VA 22161 as NTIS 
Report AD-A043 990/l.] 

This report summarizes the results of comprehensive investigations for the 
formulation of proposed plans to provide a broad guide to the best use, or 
combination of uses, of water and related land resources to meet foreseeable needs. It 
provides appraisals of natural resources and their geographic distribution, makes 
projections of future requirements, defines problems and needs, and presents a 
framework program and alternatives thereto to serve as a general guide for resource 
development and conservation for the years 1980, 2000, and 2020. The 1965 level of 
water and related land utilization, management, and development was used as the 
base year for planning. The total water supply, which assumes no depletions by man’s 
activities, averages 14.87 million acre-feet annually based upon the period 1914-1965. 
On-site depletions plus the evaporation from reservoirs on the main stem of the 
Colorado River for 1965 normalized conditions accounted for 62 percent of the 
1965 use, main-stem reservoir evaporation 19 percent, export to adjacent regions 
15 percent, and the remaining 4 percent was used for all other purposes. 

1263. Upper Colorado River Basin Compact Commission, 1948, Upper Colorado River Basin 
Compact: Santa Fe, N. Mex., Upper Colorado River Basin Compact Commission, 28 p. 

1264. Upper Colorado River Commission, 1993, Forty-fifth annual report of the Upper Colorado 
River Commission: Salt Lake City, Utah, Upper Colorado River Commission, 99 p. [Also 
published are annual reports volumes 1 through 44,1947-1992.1 

The Upper Colorado River Commission includes representatives from Colorado, New 
Mexico, Utah, Wyoming, and the federal government. The annual transcripts report 
on water use and delivery, water storage, flood control, agricultural and industrial 
development. 

1265. Upper Gunnison River Water Conservancy District, 1994, Upper East River Basin winter water 
quality monitoring program: Gunnison, Colo., Upper Colorado River Water Conservancy 
District. 
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22161 as NTIS Report PB-249 660/2.] 

Environmental, economic, social, and institutional impacts of the Federal Water 
Pollution Control Act Amendments of 1972 (PL 92-500) on the Colorado River Basin 
are reviewed. Salinity, the most critical water quality problem in the basin, will be 
only slightly reduced by the NPDES permit program set up by the Act. A basin-wide 
program of irrigation efficiency will reduce the 9.0 million tons of salt carried by the 
river annually by 2.2 million tons. Total capital costs (in 1973 dollars) will be 
$160 million to achieve the Act’s 1977 requirement of best practicable treatment 
technology, with an additional $35 million to achieve best available technology by 
1983. 
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Project, final report, part two, field studies: Salt Lake City, Utah, U.S. Fish and Wildlife Service 
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1275. Vandivere, W.B., and Vorster, P., 1984, Hydrology analysis of the Colorado River floods of 1983: 
GeoJoumal, v. 9, no. 4, p. 343-350. 

Despite an extensive system of river regulation works, the mainstream of the Colorado 
River in 1983 experienced the highest flows on record, resulting in severe flood 
damage. The efficacy of runoff and inflow prediction methodologies utilized to 
formulate reservoir operational responses during the winter and spring of 1983 is 
evaluated. Given the restrictions inherent in the forecasting network, the reservoir 
release schedule followed during the period by the US Bureau of Reclamation (USBR) 
is then reviewed. Two alternative reservoir release schedules are presented, and their 
hypothetical impacts on flooding assessed. In light of the 1983 flooding, 
recommendations are made to increase the reliability of flood predictions for 
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1984 peak reservoir discharges. 

1277. Verdin, J.P., Hall, L., Halls, J., and Davidson, I?., 1988, Application of remote sensing and GIS to 
estimate irrigation water use in the Upper Gunnison River Basin in Colorado, in Waterstone, M., 
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Hydrogeology, permeability 115 
Silver mines, dewatering 726 

Aspen (Populus tremuloides) 
Evapotranspiration 454 
Water use 111 

Aspen Metro Sanitation District, wastewater treatment facility, environmental impact 
statement 1330 
Aspinall Unit 

Colorado River, effects on fishes 770 
Gunnison River, effects on fishes 770 

Atmospheric circulation, Gunnison River Basin 771 
Atmospheric models 

Climate change, East River Basin 698 
Orographic Precipitation Model 495,698 

Atmospheric water balance 957 
Cloud seeding 958 

Avalanche Springs 1070,131O 
Bacteria 1182,1183 

Gunnison irrigation system 665 
Thermal effluent, water quality 804 
Trickle irrigation systems 455 

Bacteriology, Gunnison River Basin 1026 
Bacterioplankton, Dillon Reservoir 826 
Badger Wash Basin 

Grazing 1115 
Biology 731,732 
Hydrology 731,732 
Infiltration 1103 
Runoff 730 
Sediment yield 730 

Infiltration capacity 1013 
Runoff 727,1013 
Sediment yield 727 
Soils 1115 

Basin characteristics 974 
Basin response, statistical tests 824 
Battlement Mesa Project 

Public health 1240 
Water quality 1240 

Beaver Creek, water quality 1373 
Beavers (Castor cunadensis), management 69 
Best management practices, salinity control, Grand Valley 1294,1295,1296 
Bibliography 

Aquatic resource management 1375 
Arid lands irrigation, salinity 191 
Colorado geology 16,17,36,596,597,639,840 
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Desalination 1239 
Endangered and threatened species, fishes 616 
Energy development, water resources 86 
Evaporation 1239 
Fisheries 278 

Biology 894 
Fishes 616 
Geothermal reports 918 
Ground water 36,425,1280 
Hydrogeology 908 
Irrigation effects on water quality 1223 
Limnology 894 
Maps 595 
Mineral resources 1015 
Natural resource information 614 
North-central Colorado 597 
Northwestern Colorado 596,614 
Oil shale 118,979 

Environmental references 990 
Phreatophytes 1239 
Water quality, salinity 807 
Western Colorado 36 

Big Salt Wash, flood studies 1131 
Bighorn Creek, water quality 1373 
Biogeochemistry, Snake River 786 
Biological assessment 1181 

Eagle River Superfund Site 539,540,761,948,1364 
Biology, effects from grazing 

Badger Wash Basin 731,732 
Grand Junction 728 

Black Canyon of the Gunnison National Monument 57,481,482,485,486,545 
Fishes 633,634 
Geology 308,484 

Maps 483 
History 308 
Instream Flow Incremental Methology (IFIM) 869 
Physical Habitat Simulation Model (PHABSIM) 869 
Physiography 484 
Sedimentology 197 
Streamflow, fish studies 52,869 
Trout, streamflow 869 
Water and sewer system environmental assessment 271 

Black Gore Creek 
Trace metals 1073 
Water quality 1373 

Black Mesa, hydrology 414 
Blue Mesa Reservoir 

Effects of reservoir operations, ecology 594 
Eutrophication 1162,1164 
Fish studies 1360 
Geomorphology 1109 
Hydrologic models 1078 
Land use planning 1109 
Limnology 291,1162,1164 
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National Eutrophication Survey 1162,1164 
Nutrients 1162,1164 
Recreation 1109 
Tropic level classification 80 
Water quality 102,522 
Water supply 82 

Blue River 
Fish studies 

Green Mountain Reservoir water releases 944 
Salmonid 868 
Trout 862 

Geology 535 
Molybdenum 

Geochemistry 618 
Transport 617 

Nonpoint source water pollution 266 
Streamflow, Froude number 1287 
Water quality 101,333,1160 
Wetlands creation 426 

Blue River Basin, water quality 1157 
Management plan 886,1163 

Blue River-South Platte Project 126,127 
Geology 478 

Bluestone Reservoir Project, water quality 1184 
Boco Mountain, vegetation cover, hydrology 729 
Bonytail chub (Gila elegans) 621 

Dissolved solids 933 
Life history 1271 
Recovery plan 1190 
Recovery prospects 1271 
Salinity 933 

Booth Creek, water quality 1373 
Brook trout (Salvelinus~~tinalis), habitat 1340 
Brown trout (Salmo frutta) 

Black Canyon of the Gunnison National Monument 869 
Habitat 1340 
Population dynamics, Taylor River 864 

Brush Creek 1368 
Water quality 101,231,1373 

Bugs (Hemipteru) 
Distribution 306 
Habitat separation 306 

Bureau of Reclamation projects 
Fishes 1019 

Endangered and threatened species 55,630 
Water quality 1371 
Wildlife 1019 

Buttes Oil and Gas, water quality 23,973 
Caddisflies (Trichopteru), Rocky Mountain regulated streams 1304 
Cadmium 

Acid-mine drainage 
Heavy metal capture 298,299 
Ion exchange capture 298 
Sediment adsorption 735 
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Streambed sorption 736 
In aquatic macroinvertebrates 219,220 
Metal-mine drainage 823 

Calcium 388 
Canon Creek Springs 906 
Canyon Creek 

Runoff 406 
Water quality 823 

Carbon Creek, water quality 182 
Carr Creek 1368 
Carrying capacity 415 
Castle Creek 

Flood studies 1127 
Runoff 406 
Water quality 231 

Castor cumdensis, management 69 
Catostomidae, Gunnison-Arkansas Project 194 
Cattle Creek Basin 

Water quality, ground water 103 
Water supply, ground water 103 

Cebolla Creek, water quality 24,25 
Cebolla Hot Springs 838,1070,1310 

Water quality 391 
Cement Creek, water quality 1002,1365 
Cement Creek Spring 1070,131O 
Chipeta Creek, water quality 1367 
Chloride 388 
Cholera, water quality 972 
Cimarron River, water quality 410 
Cimarron Spring 378 

Hydrogeochemistry 947 
Clean Lakes Project, Dillon Reservoir 706 
Clear Creek 1368 
Cliff Creek, water quality 1367 
Climate change 

Alpine zone 959 
Atmospheric models 698 
East River Basin 698 

Hydrology 772 
Gunnison Gorge, bed-material entrainment 347 
Gunnison River Basin 

Channel morphology 902 
Geographic information systems 47,494 
Hydrology 901,902 
Water resources 29,47,494 

Hydrologic models 847 
East River Basin 698 
Water allocation 487 

Streamflow 846,847,848 
Colorado-Big Thompson Project 672 

Water supply 846,848 
Climate information, Colorado River management 555 
Climatology 988,1007 

Data 
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Gunnison 1025 
Gunnison River Basin 29 
Mountain Meadow Research Center 1025 

Eagle River Basin, snowmelt 1383 
Monthly summary 63 
Patterns 514 

Clinoptilolite, Acid-mine drainage, heavy metal capture 298,299 
Cloud seeding 131,1104,1333,1336 (see also weather modification) 

Assessment of snowpack augmentation 1331,1332 
Atmospheric water balance 958 
Environmental assessment 488 
Environmental impact statement 132 

Grand Mesa 1104 
Streamflow 348 

Coal 
Ground water 524,604 
Hydrology 

Area 58, Northern Great Plains and Rocky Mountain coal provinces 196 
Interior Province, western region 70 

Transport, saline water 766 
Coal Creek, water quality 101,182,233,823,1002,1367 
Coal lease tracts, hydrology and subsidence potential 106 
Coal mining 

Aquatic ecosystems 451,801 
Economics 1249 
Gunnison River 1249 
Hydrologic effects 107 
Hydrologic system management 543 
Rapid Creek Basin 107 
Water quality 451,801,1114,1249 
Water resources 14,15 

Cochetopa Creek, water quality 289 
Colony Shale Oil Project 499 

Environmental study 1107 
Hydrogeology 292 

Colorado, water in history and development 684 
Colorado-Big Thompson Project 147,153 

Alva B. Adams Tunnel, engineering geology 512 
Annual operating plans 162 
Colorado River fisheries 1187 
Cost-benefit analysis 552 
Geology 511 
Granby Pump Canal, ground water 12 
Reservoirs and lakes 

Limnology 874 
Water pollution 1174 

Streamflow, climate change 672 
Water management 558 
Windfall gains 21 
Windy Gap Project 

Environmental statement 145,161 
Colorado National Monument, erosion 810 
Colorado Plateau 

Colorado River 
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Age 722 
Development 724 

Drainage and faults 734 
Ground water, trace elements 592 
River system development 723 
Wetlands 9 

Colorado River 186,188,207,412,416,429,571,685,802,829,989,1022,1317 
“15-mile reach” 

Colorado squawfish (Ptychocheilus Lucius) 620,897,898 
Endangered and threatened species, fishes 897,898 
Razorback sucker (Xyruuchen texanus) 897,898 
Streamflow recommendations 620,898 

Age 92,720 
Colorado Plateau 722 

Development 680,783 
Colorado Plateau 724 

Drainage 645,819 
Effects of Aspinall Unit on fishes 770 
Geologic history 94,563 
Geology 977 
Maps 1315 
Natural resource 128 
Origin 79,93,94,534,681 
Regional assessment study 1268 

Colorado River Augmentation Demonstration Program 1104 
Colorado River Basin 475,760,764,1033,1210 

County area tabulations 1222 
Development 926,1031,1032,1108 
Economic base survey 1230 
Environmental protection 1108 
Ground water quality data 1395 
Land ownership 1226 
Profile survey 519,1197 
River mileage tabulations 1220 
State area tabulations 1222 

Colorado River Basin Pilot Project 131,825 
Evaluation report 349 

Colorado River Basin Salinity Control Act 529,763,1133 
Colorado River Basin Salinity Control Program 1135 
Colorado River Basin Salinity Control Project 

Grand Valley Unit 
Economics 144 
Environmental impact statement 156,158 
Land resources 144 
Salinity 144 
Salt pickup 151 
Water resources 159 

Lower Gunnison Basin Unit 130 
Colorado River Basin Water Quality Control Project 1175,1224,1232,1237,1238,1242 
Colorado River Compact 562,895,1318 
Colorado River cutthroat trout (Salmo clarki pleuriticus) 

Habitat 1340 
Requirements 88 

Status 121 
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Colorado River Salinity Control Program 938 
Colorado River Simulation System (CRSS) 282,450,1014 
Colorado River Storage Project 129,163 

Environmental impact statement 
Crawford Dam and Reservoir 133,134,136 
Curecanti Unit 133,134,136 

Paonia Project, benefit/impact reappraisal 1134 
Colorado River Storage Project Act, legislative history 1318 
Colorado River Water Quality Improvement Program 607,830 

Environmental statement 141,164 
Lower Gunnison Unit 

Environmental impact statement 148 
Environmental statement 155 
Hydrogeology 143 
Hydrosalinity 149 
Winter water 160 

Saline water use 146 
Status report 150 

Colorado squawfish (Ptychocheilus Lucius) 
Colorado River “15-mile reach” 620,897,898 
Decline 619 

Stream regulation 1119 
Dissolved solids 933 
Ecology 1018,112l 
Habitat monitoring 674,1348,1349,1350 
Habitat requirements 501,502,531 

Streamflow 620 
Heavy metal analysis 649 
Larval distribution 500 
Life history 1018 
Life strategies 1120 
Limiting factors 501,502 
Management 1121 
Metals 649,668 
Monitoring program 768 
Organochlorine contaminants 668 
Petroleum hydrocarbons 668 
Population 674,1348,1349,1350 
Recovery plan 1192 
Salinity 933 

Tolerance 871 
Status 121 
Streamflow 620,769 

Colorado State University, salinity research, Grand Valley 252 
Colorado Water Resources Research Institute 270,1384 
Compacts (see interstate compacts) 
Conundrum Spring 1310 
Cooper Creek, water quality 920 
Copper 

Acid-mine drainage 
Heavy metal capture 299 
Ion exchange capture 298 
Sediment adsorption 735 
Streambed sorption 736 
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Metal-mine drainage 823 
Mining 491 

Corn irrigation, saline ground water 663 
Cost-benefit analysis 

Colorado-Big Thompson Project 552 
Colorado River Storage Project, Paonia Project 
Salinity 559 

Cottonwood (Populus) 1050 
Cottonwood Creek, water quality 1367 
Crawford Reservoir 

Water quality 102 
Water supply 109 

Crested Butte 
Ground water 456 

Water supply 1370 
Wetlands 276 

Crested Butte Coal Field, water resources 14 
Crops 

Saline ground water 657,663 
Irrigation requirements 662 
Water use 655,656 

Yield, Grand Valley 1035 
Cross Creek 

Water quality 101,1373 
Wetlands 1085,1086 

Crystal Reservoir, fish studies 1360 
Crystal River 

Nonpoint source water pollution 266 
Plan and profile survey, maps 725 
Water-power resources 687 
Water quality 101,231,233,1002 

Crystal River Basin, ground water 
Water quality 103 
Water supply 103 

1134 

Crystal River Valley, geology 411 
Crvstal Dam and Reservoir, environmental impact statement 133,134,136 
Curecanti National Recreation Area 

L 

Fishes, metals 666 
Water quality 1,2,852,853 
Water supply 82 

Curecanti Unit, Upper Colorado River Storage Project 
Effects on fishes 770 
Environmental impact statement 133,134,136 
Limnology 644 

Dallas Creek Water Project 
Fish and wildlife analysis 237 
Flood control 1125 
Public health 1231 
Water quality 1231 
Water resources 1231 

Dams, Gunnison River, physiochemistry 1065 
Data centered architecture 1005 
Data generalization, hydrologic response 479 

1357,1358 

Deadhorse Creek, streamflow, forest management practices 1112 
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De Beque, sediment discharge 177 
Debris flow, hydrologic implications 280 
Deer Creek 

Acid-mine drainage 788 
Aluminum 1099 
Dissolved organic carbon 789 

Sorption 787 
Humic substances 790 
Iron 1099 
Macroinvertebrates, benthic 1389 
Manganese 1099 
Metal precipitates 788,1099 
Metals 1389 
Microorganisms 789 
Trace metals 790 
Tracers 59,61 

Deldorado Creek, water quality 24,25 
Delta County 

Coal lease tracts, hydrology and subsidence potential 106 
Flood studies 1132 
Gunnison Gorge Wilderness Study Area 117 
Oil resources 1324 
Road construction, environmental impact statement 1173 
Springs, radioactive 181 
Water quality 1367 
Water resources 1324 

Dendrochronology 1010,1079 
Denudation 1008 
Denver Water Department 

Reservoir monitoring report 982 
Thermal analysis report 984 
Water quality monitoring report 983 

Desalination 253,1062,1239,1290,1291 
Bibliography 1239 

Dillon Reservoir 
Bacterioplankton 826 
Clean Lakes Project 706 
Eutrophication 705,1165 
Evaporation 390,1059 
Landuse 705 
Limnology 1160,1165 
Metals 757 
Molybdenum 1160 

Transport 617 
National Eutrophication Survey 1165 
Nutrients 826,1160,1165 
Storage capacity 13 
Water diversion 13 
Water pollution 

Nonpoint source 266,1337 
Trading program 352,1337 

Water quality 102,116O 
Dissolved organic carbon 

Acid-mine drainage 735 
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Deer Creek 787,789 
Hydrologic controls 542 
Snake River 542,787 

Dissolved organic material, Snake River 786 
Dissolved solids 2,78,636,673,707,835,882 

Bonytail chub (Gila eleguns) 933 
Colorado squawfish (Pfychocheilus Lucius) 933 
Discharge 837 
Endangered and threatened species, fishes 933 
Humpback chub (Gila cypha) 933 
Maps 388 

Ground water 389 
District 10, water quality management plan 235,302,303 
Dotsero Springs 1070,131O 

Energy development, water use 335 
Hydrogeochemistry 336 
Salinity 1266 
Salinity control 130,738,1058 
Water quality 336 

Doughty Springs 507 
Droughts 223 

Hydrology, Gunnison River Basin 900 
Eagle, water quality 457 
Eagle County 

Eagle River Super-fund Site 539,540,761,948,1172,1364 
Geology 411,526,977 

Ruedi Dam and Reservoir 879 
Springs, salinity control 1058 
Water and sewer facilities plan 251 
Water quality 101 

Management plan 886 
Eagle River 

Dissolved solids 882 
Fish studies 861 

Trout 865,866 
Nonpoint source water pollution 266 
Runoff 406 
Trace metals 1073 
Waste load allocation 780 
Water quality 101,410,438,1373 

Eagle River Basin 
Air temperature, snowmelt 1383 
Water quality 1373 

Management plan 886 
Eagle River Superfund Site 

Biological assessment 539,540,761,948,1364 
Remedial action 1172 
Superfund Record of Decision 1172 

Eagle River Valley, water quality 457 
East River 

Macroinvertebrates, aquatic 888 
Water quality 182,289,290,304,410,888,920,1002,1365 

East River Basin 
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Climate change 
Atmospheric models 698 
Hydrologic models 698 
Hydrology 772 

Data generalization, hydrology 479 
Ground water 456 
Precipitation-Runoff Modeling System 664,698 
Water quality 1373 

Monitoring program 1265 
East River Valley, wastewater treatment facilities plan 184 
Eby Creek, water quality 1373 
Ecology 76,341 

Blue Mesa Reservoir, reservoir operations 594 
Colorado squawfish (Ptychocheilus l&us) 1018,112l 
Plants, lakes 599 
Riparian vegetation 204 
Trout, Gunnison River 945 
Wetlands 

Montane and subalpine zone 1361 
Rocky Mountains 1361 

Economics 1246,1247 
Coal mining 1249 
Colorado-Big Thompson Project, cost-benefit analysis 552 
Colorado River Basin 1230 
Colorado River Basin Salinity Control Project, Grand Valley Unit 144 
Energy development, salinity 845 
Erosion control 1369 
Oil shale development 473 
Oil shale leasing program, environmental protection 239 
Salinity 559,642,716,1149 

Agriculture 1377 
Salinity control 372,373,374,375,556,1150 

Agriculture 1378 
Investment planning model 364 
Irrigation return flow 697,1379 

Salt gradient ponds 561 
Streamflow value 112 
Water allocation institutions 85 
Water conservation 556 
Water pollution 554 
Water quality 1248 

Management 1380 
Water reuse 715,814 
Water supply 1248 

Ecosystem stability, Gunnison River 1063 
Ecosystem study, Roan Creek 1368 
Effluent 

Bacteria 804 
Uranium mills 1004 
Water pollution, Slate River 1366 

Eisenhower Memorial Tunnel, Straight Creek tunnel site, ground water 566 
Endangered and threatened species, fishes 27,54,954,1320 

Aspinall Unit 770 
Bibliography 616 
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Bureau of Reclamation projects 55,630 
Capture locations 331 
Colorado River “15-mile reach” 897 

Streamflow 898 
Contamination 650 
Critical habitat 740,1193,1194 
Dissolved solids 933 
Habitat alteration 51,139l 

Energy development effects 523 
Habitat requirements 615 
Instream flow 1064,1122,1123 
Life history 615 
Monitoring program 768 
Recovery implementation program, environmental assessment 1188 
Recovery plan 1190,1191,1192 
Salinity 933 
Status 121,615 

Endangered and threatened species, wildlife 1111 
Endangered Species Act 1320 
Energy 370,1146 

Salinity 400,402 
Salinity control 403 
Water resources 400,402 
Water supply 137 
Water use 403 

Energy development 190,1006,1061,1355 
Aquatic ecosystems 451,801 
Arid lands, water resources 86 
Coal mining 

Economics 1249 
Water quality 1249 

Colorado River law 586 
Fish habitat alteration 523 
Fishes 1061 
Geothermal 916,917 
Hydrologic models 75 
lnstream flow 5 
Oil products line, environmental study 1267 
Saline water 146 
Salinity 404 

Economic evaluation 845 
Streamflow 33,106O 
Water demand 4 
Water management 625 
Water quality 72,74,451,794,801 
Water requirements 452 
Water resources 404,405 
Water supply 4,450,576,775,1245 
Water use 73,146,401,576 

Dotsero Springs 335 
Glenwood Springs 335 

Wildlife 1061 
Energy production, water resources 3 
Energy use, oil shale 995 
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Engelmann spruce (Piceu engelmanni), evapotranspiration 454 
Engineering geology 

Alva B. Adams Tunnel, Colorado-Big Thompson Project 512 
Crystal River Valley 411 
Roaring Fork River Valley 411 

Environmental analysis, oil shale 517 
Environmental assessment 

Black Canyon of the Gunnison National Monument, water and sewer systems 271 
Cloud seeding 488 
Minerals, public lands 940 
Recovery implementation program, endangered and threatened species, fishes 1188 
Weather modification 488 

Environmental geology 
Crystal River Valley 411 
Roaring Fork River Valley 411 
Williams Fork River Basin 350 

Environmental impact analysis 
Oil shale plants, Parachute Creek 225,227 
Parachute Creek, aquatic biology 398 

Environmental impact statement (EIS) 
Cloud seeding 132 
Colorado River Basin Salinity Control Project, Grand Valley Unit 156,158 
Colorado River Storage Project 133,134,136 
Colorado River Water Quality Improvement Program, Lower Gunnison Unit 148 
Curecanti Unit, Crystal Dam and Reservoir 133,134,136 
Mount Emmons mining project 1195 
Oil shale development 119,122 
Road construction 1173 
Uranium mill tailings site 

Grand Junction 1136,1137 
Rifle 1138 

Wastewater treatment facilities 
Aspen Metro Sanitation District 1330 
Granby Sanitation District 360 
Snowmass Water and Sanitation District 1330 
Three Lakes Water and Sanitation District 1088 
Upper Eagle Valley Sanitation District 1168,1169 
Vail Water Sanitation District 1168,1169 

Weather modification 132 
Environmental law 89 
Environmental management 285 
Environmental report, Rocky Point Pumped Storage Project 857 
Environmental statement 

Colorado-Big Thompson Project 
Green Mountain Reservoir water marketing 161 
Windy Gap Project 145 

Colorado River Water Quality Improvement Program 141,164 
Lower Gunnison Unit 155 

Gunnison River, wild and scenic river study 850,854 
Oil shale leasing program 1145 

Environmental study 
Oil products line 1267 
Oil shale 990 

Colony Shale Oil Project 1107 
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Ephemeropfera, Gunnison River 1307 
Erosion 471 

Colorado National Monument 810 
Control, economics 1369 
Grasslands 1116 
Salinity 1051 

Eutrophication 705,1162,1164,1165,1166,1167 
Eutrophication survey 

Blue Mesa Reservoir 1162,1164 
Dillon Reservoir 1165 
Grand Lake 1166 
Green Mountain Reservoir 1167 
Shadow Mountain Lake 1166 

Evaporation 803,1239 
Bibliography 1239 
Dillon Reservoir 390,1059 
Williams Fork Reservoir 390,1059 

Evapotranspiration 
Trees 454 

Fall Creek, wetlands 1085,1086 
Feasibility study 

Gunnison River Basin 504,505,506 
Uncompahgre River Basin 504,505,506 

Federal Water Pollution Control Act 
Enforcement actions 1218 
Regional impacts 849,1269 
Salinity control 68 

Fish distribution 236,532,702,1124 
Colorado squawfish (Ptychocheilus Lucius), larval 500 
Gunnison River 1359,136O 
Redside shiner (Richardsonius baZteutus (richardson)) 503 

Fish management 
Grand Lake 381 
Lake Granby 381,393 
Rocky Mountain National Park 993 
Shadow Mountain Lake 381 

Fish population 1083 
Brown trout (Salma trutta) 864 
Colorado squawfish (Ptychocheilus Lucius) 674,1348,1349,1350 
Humpback chub (Gila cypha) 674,1349,1350 

Fish studies 1270 
Black Canyon of the Gunnison National Monument, streamflow 869 
Blue Mesa Reservoir 1360 
Blue River 862,868 

Green Mountain Reservoir water releases 944 
Brown trout (Salmo trutta) 

Population dynamics 864 
Recruitment and survival 869 

Contamination 650 
Crystal Reservoir 1360 
Eagle River 861,865,866 
Eagle River Superfund Site 539,540 
Forest Lake 44 
Fryingpan-Arkansas Project 394 
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Fryingpan River 861,862,863,865,866,868,870 
Gunnison River 861,862,863,867,868 

Abundance 1360 
Distribution 1359,136O 
Effects of Taylor Park Reservoir 1352 
Streamflow 52,53,869 
Trout 945 

Metals 459,460,464,465,466 
Morrow Point Reservoir 1360 
Piceance Creek Basin 930 
Rainbow trout (Salmo gairdneri), recruitment and survival 869 
Reservoir water releases 944 
Roaring Fork River 865,866 
Salmonid 870 

Habitat 868 
Taylor River 863,868 

Streamflow 167,859,860,861,863,864,865,866 
Tomichi Creek, channelization effects 166 
Trout 862,863,864,865,866,869,870,945 

Fisheries 
Bibliography 278 

Biology 894 
Colorado River, Colorado-Big Thompson Project 1187 

Fishes 27,54,186,236,351,610,813,954,1067 
Abundance 532,1124 
Aspinall Unit 770 
Bibliography 616 
Black Canyon of the Gunnison National Monument 633,634 
Bureau of Reclamation projects 55,630,1019 
Capture locations 331 
Colorado River “15-mile reach’ 897,898 
Critical habitat 740 
Curecanti National Recreation Area, metals 666 
Dallas Creek Water Project 237 
Dissolved solids 933 
Energy development 1061 
Grand Mesa Project 170 
Grand Valley, organochlorine contaminants 669 
Guidebook 50,379,1363 
Gunnison-Arkansas Project 194 
Habitat, sediment transport 936 
Habitat alteration 51,820 

Energy development 523 
Habitat requirements 615 
Introduced species 820 
Life history 615 
Metals concentration 666 
Minnows, guidebook 1363 
Monitoring program 768 
Native, habitat 1273 
Nonnative 492 
Organochlorine contaminants 669 
Rocky Point Pumped Storage Project 857 
Salinity 933 
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Status 121,615,1124 
Streamflow 

Alteration 362,872,875,876,1322,1374 
Colorado River “15-mile reach” 898 

Suckers (Catostomidae) 194 
Survival and mortality 39 
Sweitzer Lake 39 
Water allocation 721 
Water quality 1374 
West Divide Project 169 

Flood control, Dallas Creek Water Project, Uncompahgre River 1125 
Flood studies 773,1126,1129,1260,1264 

Aspen 1127 
Big Salt Wash 1131 
Castle Creek 1127 
Flood protection costs, Grand Junction uranium mill tailings site 328 
Fruita 1131 
Grand Junction 328,1126,1129 
Grand River (Colorado River) 839 
Gunnison, flood insurance 183,383 

Rates map 382 
Gunnison County, map 1144 
Gunnison River 359,839,1126,1129,1131,1132 
Hunter Creek 1127 
Hydrology 590 

Reservoir management 1275 
Leach Creek 1129 
Lewis Wash 1129 
Little Salt Wash 1131 
Palisade 1130 
Parachute Creek 1055 
Reed Wash 1131 
Regulated streams 116 
Roan Creek 1055 
Roaring Fork River 1127 
Tomichi Creek 359 
Uncompahgre River 1132 

Floods 223,528,793,904 
Fluoride 397 
Fool Creek Experimental Watershed, forest management practices, water supply 692 
Forest Lake, fish studies 44 
Forest management practices 

Deadhorse Creek, streamflow 1112 
Fool Creek Experimental Watershed, water supply 692 
Fraser Experimental Forest, sediment yield 

Forest succession, water supply 
689,690 

454 
Fraser Experimental Forest 

Deadhorse Creek, streamflow 1112 
Fool Creek Experimental Watershed, water supply 692 
Sediment yield 692 

Forest management practices 689,690 
Snowmelt 436,691 
Streamflow 436 

Forest management practices 1112 
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Streams, water chemistry 1080 
Water supply 691,692 

Fraser River 
Nonpoint source water pollution 266 
Streamflow 937 
Water quality 10,101,756 

Fraser River Basin, water quality management plan 886 
Froude number, Blue River 1287 
Fruita 

Ammonia 560 
Flood studies 1131 
Geology 1009 

Fryingpan-Arkansas Project 
Annual operating plans 162 
Fish studies 394 

Fryingpan River 
Fish studies 861,868,870 

Trout 862,863,865,866 
Geology 526 
Runoff 406 
Water quality 101,231 

Garfield County 1368 
Geology 411 
Grand Hogback Coal Field 15 
Ground water, Leadville Limestone 1098 
Oil shale 1338 
Piceance Creek Basin, fish studies 930 
Project Rulison 202,682,1282,1283,1285 
Rifle uranium mill tailings site 583,1138 
Springs 567 

Salinity control 1058 
Water quality, Project Rulison 682 
Wells 567 

Geochemistry 
Aquifers 631,139O 
Data 46 
Hunter-Fryingpan Wilderness Area 832 
Mancos Shale 366 
Maps 45 
Metals precipitation 953,994,1099 
Mine drainage 941,942 

Metals precipitation 953,994 
Molybdenum 618 
Porphyry Mountain Wilderness Study Area 832 
St. Louis Peak Roadless Area 45,46 
Sediments 327 
Soils 327 
Vegetation 327 
Williams Fork Further Planning Unit 46 
Williams Fork Roadless Area 45 

Geographic information systems (GIS) 1005 
Glenwood Springs 799 
Gunnison River Basin 

Climate change 47,494 
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Irrigation water use 1277 
Geography, Gunnison River Basin 623 
Geologic hazards, Glenwood Springs 799 
Geology 563 

Bibliography 16,17,36,596,597,639,840 
Black Canyon of the Gunnison National Monument 308,484 

Maps 483 
Blue River 535 
Blue River-South Platte Project 478 
Colorado-Big Thompson Project 511 

Alva B. Adams Tunnel 512 
Colorado River 94,563,977 
Crystal River Valley 411 
De Beque, oil shale plant 199 
Eagle County 411,526,879,977 
Fruita 1009 
Fryingpan River 526 
Garfield County 411 
Geothermal energy 476 
Glenwood Canyon 570 
Grand County 84,535 
Grand Junction 1009 

Ground water 718 
Grand Valley 889 
Ground water 910 
Gunnison County 411 
Gunnison River 564 
Hot Sulphur Springs-Parshall 84 
Maps 1117 
Mesa County 889,1009 
Middle Park 84 
Mine drainage 941 
Northwest Colorado 981 
Pitkin County 411,526 
Project Rulison 1282,1285 
Roaring Fork River 526 
Roaring Fork River Valley 411 
Ruedi Dam and Reservoir 879 
Salinity 1346 
Salt load 315 
Springs 671 
Summit County 535 
Williams Fork River Basin 350 

Geomorphology 
AB Lateral hydropower project 1076 
Blue Mesa Reservoir 1109 
Debris flows, hydrologic implications 280 
Gunnison River 1076 
Gunnison River Basin, climate change 902 
Habitat alteration, endangered and threatened species, fishes 1391 
Salinity control 601 
Salt load 444,445,446,447 
Sediment 444,445,446,447 

Geophysics 
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Glenwood Springs (town) 
Geographic information systems 799 
Geologic hazards 799 
Geothermal energy 214 
Risk assessment 799 

Gore Creek 
Nonpoint source water pollution 266 
Waste load allocation 780 
Water quality 101,755,1373 

Granby Dam, streamflow, fishes 1322 
Granby Pump Canal, ground water 12 
Granby Sanitation District, wastewater treatment facility, environmental impact statement 
360 
Grand County 

Geology 84,535 
Water quality 101 

Management plan 886 
Wetlands 1000 
Williams Fork Further Planning Area 46 
Williams Fork Roadless Area 45,363 

Grand Hogback Coal Field, water resources 15 
Grand Junction 

Aquifers 157 
Ammonia 560 
Flood studies 1126,1129 
Geology 7181009 
Grazing 

Biology 728 
Hydrology 728 

Uranium mill tailings site 
Environmental impact statement 1136,1137 ’ 
Flood protection costs 328 
Ground water 1139 
Ground water contamination risk assessment 579 
Remedial action plan 1136,1137,1139 
Soils 1141 
Stream survey 1219 
Water pollution 1219 
Water sampling and analysis plan 581 

Water supply, ground water 718 
Grand Lake 

Eutrophication 1166 
Fish management 381 
Limnology 1166 
National Eutrophication Survey 1166 
Nutrients 1166,117O 
Water quality 102,1147,1170 

Grand Mesa 
Cloud seeding 1104 
Limnology 922 
Water supply 946 

Grand Mesa Project 
Fish and wildlife analysis 170 
Water quality 1153 
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Grand River (Colorado River) 429 
Flood studies 839 
Origin 534 
Placer mining 490 

Grand Valley 
Agricultural control program 520 
Fishes, organochlorine contaminants 669 
Geology 889 
Ground water 652,654 

Nitrates 1292 
Selenium 1372 

Hydrosalinity model 1289 
Irrigation 

Crop yields 1035 
Salt pickup 1046 

Irrigation drainage 180 
Irrigation methods, salinity control 377 
Irrigation return flow 37,320,629 

Salinity control 369,697,1036 
Soil moisture and salt transport model 1037 

Land use, agriculture 1293 
Physiography 889 
Salinity 37,652,654,907,1221,1297,1346 

Research 252 
Salinity control 601,632,976,1045,1053,1054 

Agriculture 376,520,1290,1291 
Best management practices 1294,1295,1296 
Canal lining 1040 
Canal systems 1294,1295,1296 
Colorado River Basin Salinity Control Project 130,144,151,156,158,159 
Desalination 1290,1291 
Grand Valley Salinity Control Demonstration Project 71,376,1039,1043 
Grand Valley Salinity Control Project 254,255 
Irrigation drainage 1044 
Irrigation scheduling 1047 
On-farm irrigation improvements 254,255,575 

Salt pickup 151,572,1041 
Selenium, ground water 1372 
Vegetation 142 
Vertebrates 142 

Grasses, water use 660 
Grassland 

Erosion 1116 
Herbage production 1116 
Infiltration 1116 
Water use 111 

Grazing 
Badger Wash Basin 1115 

Biology 731,732 
Hydrology 731,732 
Infiltration 1103 
Runoff 730 
Sediment yield 730 

Grand Junction 
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Biology 728 
Hydrology 728 

Infiltration 1027 
Runoff 1027 
Salinity 64,1027 
Sediment yield 1027 

Green Mountain Reservoir 1102 
Eutrophication 1167 
Limnology 333,873,1167 
National Eutrophication Survey 1167 
Nutrients 1167 
Water marketing, environmental statement 161 
Water pollution 1174 

Nonpoint source 266 
Water quality 102,333 
Water releases, fish studies 944 
Water sales 897 

Gross Reservoir, phosphorus budget 670 
Ground water 77,439,565,573,574,781,914,1048,1386,1397 

Alluvial aquifers 287,1049 
Appraisal 949 
Aspen 114 
Bibliography 36,425,1280 
Cattle Creek Basin, water quality and water supply 103 
Classification 932 
Coal 524,604 
Colorado-Big Thompson Project 12 
Colorado Plateau, trace elements 592 
Crested Butte 456 

Water supply 1370 
Crystal River Basin, water quality and water supply 103 
Development, state regulations 598 
Dissolved solids 389 
East River Basin 456 
Eisenhower Memorial Tunnel, Straight Creek tunnel site 566 
Exploration, resistivity method 800 
Fluoride 397 
Geology 910 
Gradients, wetlands 999 
Granby Pump Canal 12 
Grand Junction 

Uranium mill tailings site 579,1139 
Water supply 718 

Grand Valley 652,654 
Nitrates 1292 
Selenium 1372 

Gunnison 456 
Exploration 800 
Uranium mill tailings site 580,1140,1143 

Gunnison County 524,137O 
Gunnison River Basin 6,108 

Water quality data 1395 
Hydrogeochemistry 744 
Hydrologic models, flow 1396 
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East River Basin 456 
Gunnison 456 
Gunnison River Basin 1395 
Maps 456,968 
Ohio Creek Basin 456 
Radiochemical analysis 1017 
Rifle Oil Shale Facility 434,435 
Routt County 281 
Taylor River Basin 456 
West Sharrard Creek Basin 434,435 
Western Slope monitoring program 1394 

Water supply 249 
Cattle Creek Basin 103 
Crested Butte 1370 
Crystal River Basin 103 
Leadville Limestone 1098 

Water use 598 
Wells, crystalline rocks 399 
Western Colorado 83 

Grouse Creek, water quality 1373 
Guidebook 

Fishes 50,379,1363 
Geology, northwest Colorado 981 
Geothermal resources 286 
Insects, stream 1306 
Minnows 1363 

Gunnison 
Climatology data 1025 
Flood insurance rates map 382 
Flood insurance studies 183,383 
Ground water 456 

Exploration 800 
Irrigation system water quality, bacteria 665 
Uranium mill tailings site 

Ground water 1140 
Ground water contamination risk assessment 580 
Ground water equipment installation 1143 
Remedial action plan 1140 
Water sampling and analysis plan 582,1142 

Gunnison-Arkansas Project 
Fishes 194 

Gunnison Basin Unit 130,143,148,149,155,160 
Gunnison County 

Crested Butte Coal Field 14 
Flood studies 1132 

Maps 1144 
Geology 411 
Ground water, coal 524 
Mexican Cut Nature Preserve, limnology 305 
Road construction, environmental impact statement 1173 
Wastewater treatment facility plan, East River Valley 184 
Water quality 24,25,920,1002,1365,1367 

Waunita Hot Springs area 187 
Water supply, ground water 1370 
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Gunnison Gorge 
Climate change, bed-material entrainment 347 
Instream flow assessment 124 
Resource management 346 

Gunnison Gorge Wilderness Study Area 
Hydrogeochemistry 117 
Mineralogy 117 

Gunnison River 91 
AB Lateral hydropower project, effects on fluvial geomorphology 1076 
Classification 234 
Coal mining 1249 
Dissolved solids 882 
Ecosystem stability 1063 
Effects of Aspinall Unit on fishes 770 
Fish studies 52,861,867,868,869 

Abundance 1360 
Distribution 1359,136O 
Effects of Taylor Park Reservoir 1352 
Trout 53,862,863,869,945 

Flood studies 359,839,1126,1129,1131,1132 
Geology 564 
Geomorphology 1076 
Ice 165,827 
Irrigation diversion effects 1359 
Limnology 644 

Stream regulation 1066 
Mayflies (Ephemeroptera) 1307 
Nonpoint source water pollution 266 
Origin 534 
Physiochemistry, dams 1065 
Profile survey 519 
Reservoir effects 1359 
Salinity 1221 
Salt load 638 
Sedimentology 197,347 
Stoneflies (Plecopteru) 643 
Streamflow 

Alteration 1063,1359 
Fish studies 52,53,869 

Water diversion 56 
Water quality 289,410,1002,1365,1367 

Measurements 638 
Wild and scenic river study, environmental statement 850,854 

Gunnison River Basin 179,1357,1358 
Atmospheric circulation 771 
Bacteriology 1026 
Climate change 

Channel morphology 902 
Geographic information systems (GIS) 47,494 
Hydrology 901,902 
Water resources 29,47,494 

Climatology data 29 
Data generalization, hydrology 479 
Feasibility study 504,505,506 
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Geography 623 
Ground water 6,108 

Water quality data 1395 
Hydrologic data 29,885 
Hydrology, drought 900 
Irrigation 841 
Land resources 258,332 
Macroinvertebrates, aquatic 888 
Precipitation 

Patterns 493 
Simulation 495 

Precipitation-Runoff Modeling System 664 
Rainfall-runoff studies 208,209 
Reservoir surface area 330 
Salinity control 130,841 
Snowpack 771 
Water hardness 1026 
Water quality 289,851,884,885,888,1182,1365 

Ground water data 1395 
Standards 234 

Water resources 258,332 
Water use, irrigation 1277 
Wetlands 841,961,962,963 

Gunnison River Valley, salinity 1346 
Gunnison Tunnel 385,758 
Gunnison Waterworks, history 752,811 
Gypsum, dissolution and transport, soils 458 
Gypsum Creek, water quality 101,1373 
Habitat 

Amphipods (Amphipoda), Rocky Mountains 1305 
Endangered and threatened species, fishes 740,1193,1194 
Endangered and threatened species, wildlife 1111 
Fishes, sediment transport 936 
Mapping, remote sensing 952 
Native fishes 1273 
Reservoirs 536 
Riparian, ecology and management 204 
Salmonid 868 
Trout, Trout Cover Rating Method 1340 
Vertebrate associations 168 

Habitat alteration 
Aquatic invertebrates 921 
Energy development 523 
Fishes 820 

Endangered and threatened species 51,523,1391 
Habitat evaluation, wetlands 9 
Habitat models, Physical Habitat Simulation Model (PHABSIM) 868,869 
Habitat monitoring 

Colorado squawfish (Ptychocheilus Lucius) 674,1348,1349,1350 
Humpback chub (Gila cypha) 674,1349,1350 

Habitat requirements 
Colorado River cutthroat trout (Salmo clarki pleuritcus) 88 
Colorado squawfish (Ptychocheilus Lucius) 501,502,531 

streamflow 620 
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Endangered and threatened species, fishes 615 
Humpback chub (Gila cypha) 501,502 

Habitat separation, bugs, Hemiptera 306 
Habitat suitability index curves, humpback chub (Gila cypha) 1272 
Heat flow contours, maps 43 
Heat flow data 294,295 
Hemiptera 

Distribution 306 
Habitat separation 306 

Hensen Creek, water quality 1365 
Historical geology 94,563 
History 

Black Canyon of the Gunnison National Monument 308 
Colorado River Storage Project Act 1318 
Gunnison Waterworks 752,811 
Water development 750 
Western Slope 797 

Homestake Creek 
Runoff 406 
Water quality 1373 

Homestake Project Phase II, wetlands 
Surface water hydrology 353 
Water quality 354 

Hot Sulphur Springs 906,107O 
Geology 84 
Geothermal resource assessment 919 

Humic substances 
Deer Creek 790 
Snake River 790 

Humpback chub (Gila cyphd 
Dissolved solids 933 
Habitatmonitoring 674,1349,1350 
Habitat requirements 501,502 
Habitat suitability index curves 1272 
Life history 1271 
Limiting factors 501,502 
Monitoring program 768 
Population 674,1349,1350 
Recovery plan 1191 
Recovery prospects 1271 
Salinity 933 
Status 121 

Hunter Creek 
Flood studies 1127 
Water quality 231 

Hunter-Fryingpan Wilderness Area 
Geochemistry 832 
Sediments 832 

Hydrogeochemical data 
Springs 42 
Wells 42 

Hydrogeochemistry 
Acid-mine drainage 298,299 
Cimarron Spring 947 
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Dotsero Springs 336 
Glenwood Springs 336,947 
Ground water 744 
Gunnison Gorge Wilderness Study Area 117 
Hydrologic models 392 
Mancos Shale 675,677,678 
Powderhom Hot Springs 947 
Springs 947 

Hydrogeologic data 443,1329 
Drill-stem tests 1097 
Piceance Basin 218 
Regional Aquifer-Systems Analysis (RASA) 443 

Hydrogeology 418,419,420,421,439,441,1096,1327,1386,1397 
Aquifers 708 

West Sharrard Gulch 1049 
Bibliography 908 
Colony Shale Oil Project area 292 
Colorado River Water Quality Improvement Program, Lower Gunnison Unit 
Contaminant transport 951 
Glenwood Springs 442 
Leadville Limestone 442 
Mountain sites, water pollution potential 417 
Maps 422,708,1096 
Naval Oil Shale Reserves 1113 
Permeability 441 

Aspen 115 
Pitkin County 115 

Piceance Basin 217 
Porosity 441,1342,1343 
Project Rulison 1282,1285 
Rapid Creek Basin 107 

Hydrologic controls 
Dissolved organic carbon 542 
Salt load 445,446 
Sediment 445,446 

Hydrologic data 457,533,574,593,950 
Data sources 36 
Gunnison River Basin 29,885 
Maps 950 
Parachute Creek 7 
Parachute Creek Basin, Naval Oil Shale Reserves 427,428,903 
Roan Creek 7 
Streamflow 891 
Surface water records 301 

Index 337,437,1199 
Hydrologic models 206,1259 

Blue Mesa Reservoir 1078 
Climate change 847 

East River Basin 698 
Water allocation 487 

Colorado River Simulation System (CR%) 282,450,1014 
Energy development impact 75 
Ground water flow 1396 
Hydrochemistry 392 

143 
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Mancos Shale, ground water and salinity 317 
Mine drainage 216 
Modular Hydrologic Modeling System (MHMS) 1005 
Parachute Creek 1090 
Piceance Basin 1090 
Precipitation-Runoff Modeling System 664,698,883 
River management 591 
River Simulation System (RSS) 1005 
Roan Creek 1090 
Salinity 591 

Grand Valley 1289 
Salinity flow 31,193,569 
Streamflow forecasting 1300 
Visualization techniques 496 
Water quality, salinity 699,1289 
Water resources management 75 

Hydrologic monitoring, Rifle Oil Shale facility 329 
Hydrology 957 

Area 58, Northern Great Plains and Rocky Mountain coal provinces 196 
Black Mesa 414 
Coal, Interior Province, western region 70 
Coal mining 543 
Data generalization 

East River Basin 479 
Gunnison River Basin 479 

De Beque, oil shale plant 199 
Debris flows, implications 280 
Delta County, coal lease tracts 106 
East River Basin, climate change 772 
Effects from grazing 

Badger Wash Basin 731,732 
Grand Junction 728 

Flood studies 590 
Reservoir management 1275 

Gunnison River Basin 
Climate change 901,902 
Drought 900 

Maps 1214 
Mining effects 368 
Naval Oil Shale Reserves 1113 
Oil shale 1001 
Oil shale development 1089,1298 
Parachute Creek Basin 1092 
Piceance Basin 1092 
Stream regulation 1303 
Streamflow data program evaluation 713 
Units map 1214 
Vegetation cover, Boco Mountain 729 
Vegetation zones 693 
Wetlands 

Crested Butte 276 
Homestake Project Phase II 353 
Montane and subalpine zone 311 
Streamflow 1000 
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Subalpine zone 1000,1086 
Hydrostratigraphy 440 
Hydrothermal resources 912,915 
Ice, Gunnison River 165,827 
Infiltration 

Capacity, Badger Wash Basin 1013 
Grasslands 1116 
Grazing 1027 

Badger Wash Basin 1103 
Inorganics 1 

Aquatic biota 896 
Sediments 896 
Solutes 821 

Insects, aquatic 
Guidebook 1306 
Trace elements 219,220,221 

Instream flow 858,1028 
Assessment 

Gunnison Gorge 124 
Uncompahgre Basin Resource Area 124 

Endangered and threatened species, fishes 1064,1122,1123 
Energy development 5 
Models, Instream Flow Incremental Methology (IFIM) 869 
Protection 192 
Water law 987 

Instream Flow Incremental Methology (IFIM) 869 
Interior Province, western region, coal-hydrology program review 70 
Interstate compacts 468,1326 

Colorado River Compact 562,895,1318 
Upper Colorado River Basin Compact 1263 

Invertebrates, aquatic 334 
Investment planning model, salinity control 364 
Ion exchange desalting, salinity control 97 
Iron 

Deer Creek 1099 
Metal-mine drainage 823 
Precipitation 1099 
Snake River 58,1099 

Chemistry 784,786 
Transport 785 

Iron Hill, water quality 973 
Irrigation 1269 

Arid lands and salinity, bibliography 191 
Crop yield, Grand Valley 1035 
Diversion effects on Gunnison River 1359 
Gunnison River Basin 841 

Water use 1277 
Level-basin 658 

Salt movement 195 
Models 1259 
Mountain meadows 653 
On-farm improvements, salinity control 254,255,575 
Saline ground water 

Corn 663 
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Crop requirements 662 
Wheat 657 

Salinity 1082 
Ground water 338,340 

Salinity control 433,1075 
Grand Valley 254,255,377,575,1047 

Salt pickup, Grand Valley 1046 
Selenium 357 
Silt 409 
Trickle systems, bacteria 455 
Water management 320 
Water quality 544,822 

Bibliography 1223 
Water supply 822 
Water use 661 

Irrigation drainage 
Grand Valley 180 

Salinity control 1044 
Grmnison River Basin 179 
Salinity 203 
Selenium 356 
Sweitzer Lake 179 
Uncompahgre Project area 180 
Uncompahgre River Basin 179 

Irrigation return flow 
Grand Valley 37,320,629 

Soil moisture and salt transport model 1037 
Salinity 135,342 
Salinity control 1156 

Economic impacts 697,1379 
Grand Valley 369,697,1036 

Salt load 11,651 
Water quality 135,320 

Irrigation systems, Gunnison, water quality 665 
Kimball Creek 1368 
Lake City 

Geothermal water 774 
Mine drainage 774 

Lake Creek, water quality 1373 
Lake Fork River, water quality 1365 
Lake Granby 1102 

Fish management 381,393 
Limnology 1227 
Nutrients 1170 
Recreation 817 
Water pollution 1174 
Water quality 102,1147,1170 

Lake San Cristobal 1102 
Lakes 923 

Classification 733 
Colorado-Big Thompson Project 

Limnology 874 
Water pollution 1174 

Levels 971 
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Plant ecology 599 
Protozoa 334 
Rocky Mountain National Park, sediments 887 
Survey, fish distribution 702 
Vegetation 600 

Land reclamation, oil shale development 274,275 
Land resources 138,257 

Colorado Salinity Control Project, Grand Valley Unit 144 
Gunnison River Basin 258,332 
Impacts from oil shale development 1319 
Upper Colorado River Basin 1261,1262 

Land use 
Agriculture, Grand Valley 1293 
Eutrophication, Dillon Reservoir 705 
Maps 240 
Oil shale development 1100 

Leach Creek, flood studies 1129 
Lead 

Acid-mine drainage, ion exchange capture 298 
Metal-mine drainage 823 
Rocky Mountains, lake sediments 887 

Leadville Limestone 509,510 
Ground water supply, White River Uplift 1098 
Hydrogeology 442 

Leroux Creek, water quality 1367 
Lewis Wash, flood studies 1129 
Life history 

Bonytail chub (Gila elegans) 1271 
Colorado squawfish (Pfychocheilus Lucius) 1018 
Endangered and threatened species, fishes 615 
Humpback chub (Gila cypha) 1271 

Limnology 305 
Bibliography 894 
Blue Mesa Reservoir 80,291,1162,1164 
Colorado-Big Thompson Project reservoirs and lakes 874 
Curecanti Unit 644 
Dillon Reservoir 1160,1165 
Grand Lake 1166 
Grand Mesa 922 
Green Mountain Reservoir 333,873,1167 
Gunnison River 644,1066 
Lake Granby 1227 
Mexican Cut Nature Preserve 305 
Shadow Mountain Lake 1166 
Taylor Park Reservoir 1227 

Lithium tracer, Snake River 60 
Lithology 418 

Salinity control 601 
Little Salt Wash, flood studies 1131 
Little Salt Wash Basin, rainfall-runoff studies 208,209 
Lower Gunnison Basin Unit 130,143,148,149,155,160 
Mack Wash, dissolved solids 882 
Macroinvertebrates, aquatic 

Amphipods (Amphipada) 1305 
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Bugs (Hemipteru) 306 
Caddisflies (Trichopteru) 1304 
Cadmium 219,220 
Deer Creek 1389 
Eagle River Super-fund Site 539,540,761,948,1364 
East River 888 
Gunnison River Basin 888 
Mayflies (Ephemerapteru) 1307 
Metals 1389 
Molybdenum 219,220,221 
Peru Creek 1389 
Slate River 888 
Stoneflies (Plecopferu) 48,643 
Streamflow 1374 
Trace elements 219,220,221 
Water quality 1374 

Management 284,470,584 
Aquatic resources 8,326,905 

Bibliography 1375 
Values 589 

Beavers (Castor cunudensis) 69 
Colorado squawfish (Ptychochei2u.s Lucius) 1121 
Environmental 285 
Ground water 1087 
Hydrologic models 591 
Politics 748 
Precipitation 842 
Reservoirs 424 
Riparian vegetation 204 
River basin 205 
Salinity 815,115O 
Water quality 200,880,1380 

Summit County 1157 
Management plan 18 

Water quality 886 
Blue River Basin 886,1163 
District 10 235,302,303 
Eagle River Basin 886 
Fraser River Basin 886 
Roaring Fork River Basin 537,886 

Mancos Shale 601 
Dissolution potential 675,677,678 
Evaporite minerals 1345 
Geochemistry 366 
Ground water 317,318 
Mineralogy 366,1345 
Runoff 90 
Salinity 300,317,318,366,367,1346,1347 

Transport modeling 31 
Salt content 675,677,678 
Sediment yield 90,676 
Solute yield 676 
Vegetation 90 
West Salt Creek Basin 366,1347 
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Manganese, precipitation 1099 
Deer Creek 1099 
Snake River 1099 

Mapping, snow-water equivalent 185 
Maps 

Aquifers 422,708,782 
Bibliography 595 
Black Canyon of the Gunnison National Monument, geology 483 
Colorado River 1315 
Crystal River 725 
Dissolved solids 388,389 
Fluoride 397 
Geochemical 45 
Geology 483,1117 
Geothermal gradients 648,967 
Geothermal resources 913 
Ground water 1393 

Aspen 114 
Dissolved solids 389 
Fluoride 397 
Pitkin County 114 
Temperature 969 
Water quality 456,968 

Gunnison, flood insurance rates 382 
Gunnison County, flood hazards boundary 1144 
Gunnison Gorge Wilderness Study Area 117 
Heat-flow contours 43 
Hydrogeology 422,708,1096 

Aspen 115 
Pitkin County 115 

Hydrologic data 950 
Hydrologic units 1214 
Land use 240 
Landform, salinity 1346 
Metal-mine drainage hazards 1392 
Mineral production 759 
Mineral resources 1208 
Mineralogy 363 
Precipitation 228,809 
Runoff 782 
St. Louis Peak Roadless Area 45,363 
Sediment yield 241 
Soils 1052,1056 
Springs 43 
Water diversions 605 
Water quality 388,389,457 
Wells 43 
Williams Fork Roadless Area 45,363 

Maroon Creek 
Runoff 406 
Water quality 231 

Mayflies (Ephemeropteru), Gunnison River 1307 
McCoy, ground water 480 
Mercury, sediment transport 472 
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Mesa County 
Coal mining, hydrology 107 
Geology 889,1009 
Grand Junction uranium mill tailings site 328,579,581,1136,1137,1139,1141,1219 
Gunnison Gorge Wilderness Study Area 117 
Oil resources 1324 
Oil shale 1338 
Physiography 889 
Springs 567 
Unaweep Canyon 717,719 
Water quality 972 

Project Rulison 682 
Water resources 1324 
Wells 567 

Metals 1,992,1182 
Acid-mine drainage 298,299 

Precipitation 953 
Aquatic biota 459,460,464,465,466,1389 
Black Gore Creek 1073 
Colorado squawfish (Ptychocheilus Lucius) 649,668 
Deer Creek 788,790,1389 
Dillon Reservoir 757 
Eagle River 1073 
Fish studies 459,460,464,465,466 
Fishes, Curecanti National Recreation Area 666 
Macroinvertebrates, benthic 1389 
Mine drainage, precipitation 953,994 
Peru Creek 757,1389 
Precipitation 788,1099 
Snake River 788,790 
Snake River Basin 757 
Water pollution 459,460,464,465,466,757 

Meteorology 1321 
Mexican Cut Nature Preserve, limnology 305 
Microorganisms, Deer Creek 789 
Middle Park 

Geology 84 
Ground water 1281 

Mill Creek, water quality 101,1373 
Mine drainage (see also acid-mine drainage) 

Geochemistry 941,942 
Geology 941 
Hazards map 1392 
Hydrologic models 216 
Lake City 774 
Metals precipitation 953,994 
Piceance Basin, oil shale 1091 
Treatment 1069,1387 
Water pollution 230,260,1387 

Slate River 1366 
Water quality 823,1339 

Mine spoils 
Runoff 792 
Water quality 792 



Mineral production, maps 759 
Mineral resources 296,1146,1206,1216,1274 

Bibliography 1015 
Maps 1208 
Metals 992 
Occurrence 1208 
Piceance Basin 1093 
Public lands 940 
Western Slope 30 

Mineralogy 
Gunnison Gorge Wilderness Study Area 117 
Mancos Shale 366,1345 
St. Louis Peak Roadless Area 45 
Salinity 367 
Williams Fork Roadless Area 45 

Mining 
Copper 491 
Hydrology 368 
Mount Emmons, environmental impact statement 1195 
Placer, Grand River 490 
Silver, dewatering 726 

Mining and milling operations 
Nonmetallic 1016 
Water pollution 229,461,462,463,464,467 

Minnows, guidebook 1363 
Modular Hydrologic Modeling System (MHMS) 1005 
Molybdenum 

Blue River 617,618 
Dillon Reservoir 617,116O 
Distribution 1284 
Enrichment 1003 
Geochemistry 618 
In aquatic macroinvertebrates 219,220,221 
Occurrence 1284 
Sediments 618 
Tenmile Creek 617,618,701 
Transport 617 

Montane and subalpine zones 
Riparian vegetation classification 34 
Wetlands 

Ecological characterization 1361 
Hydrology 311 
Vegetation 311 

Montrose County 
Gunnison Gorge Wilderness Study Area 117 
Uncompahgre River Valley, ground water 283 

Morrow Point Reservoir 
Fish studies 1360 
Water quality 102 

Mount Emmons 
Ground water 1356 
Mining project, environmental impact statement 1195 
Water quality 182 

Mount Garfield Formation, salinity 1346 
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Mountain Meadow Research Center 
Climatology data 1025 
Precipitation 659 
Water use, grasses 660 

Muddy Creek 
Sediment discharge 998 
Water quality 1367 

Muddy Creek Basin, sediment 26 
National Eutrophication Survey 1162,1164,1165,1166,1167 
National Water Assessment Model 798 
National Water Assessment, Second 1244 
National Water-Quality Assessment Program (NAWQA) 313 
National resource information, bibliography 614 
Natural resource lands, salinity control 120 
Naval Oil Shale Reserves 

Hydrogeology 1113 
Hydrologic data 427,428,903 
Hydrology 1113 

Nickel, metal-mine drainage 823 
Nitrates, ground water 1292 
Nitrogen 1162,1164,1165,1166,1167 
Nonpoint source water pollution 265,266,878,1021 

Dillon Reservoir trading program 352,1337 
Salinity 38,78,342,1011,1021 
Salinity control 601,976 

North Beaver Creek, water quality 24,25 
Nutrients 

Blue Mesa Reservoir 1162,1164 
Dillon Reservoir 826,1160,1165 
Grand Lake 1166,117O 
Green Mountain Reservoir 333,1167 
Lake Granby 1170 
Nitrogen 1162,1164,1165,1166,1167 
Phosphorus 670,808,1162,1164,1165,1166,1167 

Loading 806 
Shadow Mountain Lake 1166,117O 

Oh-Be-Joyful Creek, water quality 823,1002 
Ohio Creek, water quality 182 
Ohio Creek Basin, ground water 456 
Oil resources 

Delta County 1324 
Mesa County 1324 

Oil shale 226,1338 
Aquatic biota 1001 
Bibliography 118,979 

Environmental references 990 
Colony Shale Oil Project area, hydrogeology 292 
Energy use 995 
Environmental analysis 517 
Environmental studies 990 
Hydrology 1001 
Piceance Basin 1093 

Mine drainage 1091 
Pollution 931 
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Production, environmental planning 288 
Waste 931 

Water pollution 1301,1302 
Water quality 1072 
Water requirements for stabilization 1376 

Water demand 395 
Water pollution 931 
Water quality 434,435,lOOl 
Water supply 395 

Salinity management 955 
Water use 995 

Oil shale development 765,llOO 
Aquatic ecosystems 801 
Colony Shale Oil Project 499 

Environmental study 1107 
Economics 473 
Environmental impact statement 119,122 
Hydrologic information needs 1089 
Hydrologic problems 1298 
Impacts on land resources 1319 
Land disturbance effects 751 
Land reclamation 274,275 
Land use 1100 
Leasing program 

Economics and environmental protection 239 
Environmental statement 1145 

Parachute Creek, environmental baseline program 49 
Surface water-quality parameters 635 
Water quality 801 
Water supply 297,779,1286 
Water use 473 

Oil shale plants 
Anvil Points 

Soil contamination 978 
Water pollution 978 

De Beque 
Geology 199 
Hydrology 199 

Parachute Creek 
Environmental impact analysis 225,227 
Environmental setting 1107 

Rifle 
Hydrologic monitoring 329 
Water quality 434,435 

Water use and reuse 355,516 
Organics, Green Mountain Reservoir 333 
Organochlorine contaminants 

Colorado squawfish (Ptychocheilus Lucius) 668 
fishes, Grand Valley 669 

Orographic-Precipitation Model 
East River Basin 698 
Gunnison River Basin 495 

Orvis Hot Spring 1310 
Ouray 
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Geothermal energy 214 
Geothermal resources assessment 1382 
Springs 272 

Ouray Hot Springs 9061310 
Overland flow, salt pickup 943 
Palisade, flood studies 1130 
Paonia Project, Colorado River Storage Project, benefit/impact reappraisal 1134 
Paonia Reservoir 

Sedimentation 26 
Water quality 102 

Parachute Creek 
Alluvium 1335 
Aquatic biology, environmental impact analysis 398 
Colony Shale Oil Project, environmental study 1107 
Dissolved solids 882 
Flood studies 1055 
Hydrologic data 7 
Hydrologic models 1090 
Oil shale development, environmental baseline program 49 

Parachute Creek Basin 
Hydrology 1092 
Naval Oil Shale Reserves, hydrologic data 427,428,903 
Precipitation-Runoff Modeling System 883 
Springs 

Discharge 175 
Water quality 175 

Parachute Creek oil shale plant, environmental impact analysis 225,227 
Parachute Creek Valley, environmental setting 1106 
Parshall, geology 84 
Peru Creek 

Macroinvertebrates, benthic 1389 
Metals 757,1389 
Restoration 1388 
Water quality 101,823,1388 

Pesticides 2 
Bibliography, irrigation water quality 1223 
Water quality 1232 

Petroleum hydrocarbons, Colorado squawfish (Ptychocheilus Lucius) 668 
Phosphorus 808 

Budget 
Gross Reservoir 670 
Williams Fork Reservoir 670 

Loading 806 
Phreatophytes 1239 

Bibliography 1239 
Water use 1239 

Physical aspects, Upper Colorado River Basin 76,341 
Physical Habitat Simulation Model (PHABSIM) 868,869 
Physiochemistry, Gunnison River, dams 1065 
Physiography 937 

Black Canyon of the Gunnison National Monument 484 
Grand Valley 889 
Mesa County 889 

Piceu, water use 111 
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Piceu engelmanni, evapotranspiration 454 
Piceance Basin 

Alluvium 1335 
Aquifers 739 
Ground water 739 
Hydrogeologic data 218 
Hydrogeology 217 
Hydrologic models 1090 
Hydrology 1092 
Mineral resources 1093 
Oil shale 1093 

Mine drainage 1091 
Parachute Creek 1090 
Roan Creek 1090 
Sediment chemistry 791 
Unconsolidated deposits 1335 
Water resources 1093 

Piceance Creek Basin, fish studies 930 
Pitkin County 

Geology 411,526 
Ground water 114 
Hunter-Fryingpan Wilderness Area 832 
Hydrogeology, permeability 115 
Porphyry Mountain Wilderness Study Area 832 
Smuggler Mountain 1171 
Water quality 101 

Management plan 886 
Pitkin Creek, water quality 1373 
Planning 172,415,1316 

Blue Mesa Reservoir 1109 
Environmental 1118 

Oil shale production 288 
Salinity control 743 

U.S. Department of Agriculture 513 
Plant ecology, lakes 599 
Plateau Creek, water quality 202 
Plecoptera 

Gunnison River 643 
Rocky Mountains 48 

Polonium 1004 
PopuZus 1050 
Populus tremuloides 

Evapotranspiration 454 
Water use 111 

Porphyry Mountain Wilderness Study Area 
Geochemistry 832 
Sediments 832 

Powderhom, water quality 24,25,973 
Powderhorn Hot Springs 378 

Hydrogeochemistry 947 
Precipitation 228,307,574,667,753,754,937,975,1007,1010 

Frequency 809 
Management 842 
Maps 228,809 
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Monthly summary 63 
Mountain Meadow Research Center 659 
Ratterns 515 

Gunnison River Basin 493 
Project Rulison, radiochemical analysis 202,1283 
Runoff 825 
Simulation, Gunnison River Basin 495 

Precipitation (geochemistry), metals 788,1099 
Acid-mine drainage 953 
Mine drainage 953,994 

Precipitation-Runoff Modeling System 
East River Basin 664,698 
Gunnison River Basin 664 
Parachute Creek Basin 883 

Project Rulison 
Geology 1282,128s 
Hydrogeology 1282,128s 
Precipitation, radiochemical analysis 202,1283 
Reservoirs, radiochemical analysis 682 
Springs 567 

Radiochemical analysis 682,1283 
Water quality, radiochemical analysis 202,682,1283 
Wells 567 

Radiochemical analysis 682,1283 
Project Skywater 131 
Protozoa 334 
Ptychocheilus lucius 

Colorado River “15-mile reach” 620,897,898 
Decline 619 

Stream regulation 1119 
Dissolved solids 933 
Ecology 1018,1121 
Habitat monitoring 674,1348,1349,1350 
Habitat requirements 501,502,531 

Streamflow 620 
Heavy metal analysis 649 
Larval distribution 500 
Life history 1018 
Life strategies 1120 
Limiting factors 501,502 
Management 1121 
Metals 649,668 
Monitoring program 768 
Organochlorine contaminants 668 
Petroleum hydrocarbons 668 
Population 674,1348,1349,1350 
Recovery plan 1192 
Salinity 933 

Tolerance 871 
Status 121 
Streamflow 620,769 

Public health 
Battlement Mesa Project 1240 
Dallas Creek Water Project 1231 
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West Divide Project 1234,1235 
Public lands 

Mineral deposits 940 
Mineral environmental assessment 940 
Salinity 64,578 
Salinity control 120,123 

Pulp mills, water pollution 899 
Quartz Creek, water quality 289,1365 
Radiation 2 
Radioactive contaminants, water quality 1232,1242 
Radioactivity 

Springs 181,703 
Uranium mill tailings 1176 

Radiochemical analysis, Project Rulison 202,682,1283 
Radium 1004 

Bottom sediments 1229 
Doughty Springs 507 

Radium Monitoring Network 1158,1242 
Radium-226, water quality 1158,1242 
Radon-222 585 

Water quality 1241 
Rainbow trout (Salmo Pairdneri), Black Canvon of the Gunnison National Monument 869 
Rainfall, peak flow dara 345 .. 

d 

Rainfall-runoff studies 
Cunnison River Basin 208,209 
Little Salt Wash Basin 208,209 
Salt Creek Basin 208,209 

Rainfall, Upper Limit Design Ram Storm (ULDRS) 828 
Rapid Creek Basin 

Coal mining, hydrologic effects 107 
Hydrogeology 107 

Razorback sucker (Xyrauchen texanus), Colorado River “15-mile reach’ 897,898 
Reclamation 386,387,877 

Streams, acid-mine drainage 965 
Uncompahgre Project 113 

Recovery implementation program, endangered and threatened species, fishes 
Recovery plan 

Bonytail chub (Gila elegans) 1190 
Colorado squawfish (Ptychocheilus Lucius) 1192 
Humpback chub (G&r cypha) 1191 

Recreation 997 
Blue Mesa Reservoir 1109. 
Lake Granby 817 
Shadow Mountain Lake 817 

Red Mountain Creek, water quality 823 
Red Mountain District, springs 272 
Redsandstone Creek, water quality 1373 
Redside shiner (Richurdsonius bulteutus (richardson)), distribution 503 
Reed Wash 

Dissolved solids 882 
Flood studies 1131 

1188 

Regional Aquifer-Systems Analysis (RASA) 418,419,420,421,422,439,440,441,442,443, 
1094,1095,1096,1343,1386,1390,1396,1397 

Hydrogeologic data 443 
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Regional residuals environmental quality management (REQM) modeling, salinity 87 
Remedial action 

Eagle Mine Site 1172 
Smuggler Mountain 1171 

Remedial action plan, uranium mill tailings site 
Grand Junction 1136,1137,1139 
Gunnison 1140 
Rifle 1138 

Remote sensing 
Gunnison River Basin 

Irrigation water use 1277 
Reservoir surface area 330 

Habitat mapping 952 
Snowpack 611,612,613 
Snow-water equivalent mapping 185 

Reservoir operations, Blue Mesa Reservoir, ecology 594 
Reservoirs 762,1068,1102 

Classification 733 
Colorado-Big Thompson Project 

Limnology 874 
Water pollution 1174 

Effects on 
Downstream channel and water quality 178 
Gunnison River 1359 

Gunnison River, limnology 644 
Gunnison River Basin, surface area 330 
Habitat 536 
Management 424 

Flood studies 1275 
Monitoring report, Denver Water Department 982 
Project Rulison area, radiochemical analysis 682 
Recreation 817 
Salinity 423 
Storage 892 
Water releases 

Fish studies 944 
Sediment removal 365 

Resource development 1261,1262 
Resource management 32 

Gunnison Gorge 346 
Rhodamine WT dye, stability 61 
Richardsonius balteatus (richardson), distribution 503 
Ridgway Reservoir, inorganics 

Aquatic biota 896 
Sediments 896 

Rifle Gap Reservoir, water quality 102 
Rifle Oil Shale Facility 

Hydrologic monitoring 329 
Water quality 434,435 

Rifle uranium mill tailings site 
Environmental impact statement 1138 
Remedial action 1138 
Water sampling and analysis plan 583 

Rio Blanco County 
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Grand Hogback Coal Field 15 
Ground water, Leadville Limestone 1098 
Oil shale 1338 
Piceance Creek Basin, fish studies 930 

Riparian vegetation 893,1050,1325 
Classification 641 

Montane and subalpine zones 34 
Ecology and management 204 
Fire, water and salinity relations 171 
Water law 1325 
Wetlands 640 

Risk assessment 
Glenwood Springs 799 
Ground water contamination 

Grand Junction uranium mill tailings site 579 
Gunnison uranium mill tailings site 580 

River basin, management 205 
River Simulation System (RSS) 1005 
River system development 

Colorado Plateau 723 
Rocky Mountains 723 

Road Beaver Creek, water quality 24,25 
Road construction, environmental impact statement 1173 
Roan Creek 

Dissolved solids 882 
Ecosystem study 1368 
Flood studies 1055 
Hydrologic data 7 
Hydrologic models 1090 
Nonpoint source water pollution 266 
Sediment chemistry 791 

Roan Creek Basin, springs 
Discharge 175 
Water quality 175 

Roaring Fork River 
Dissolved solids 882 
Fish studies, trout 865,866 
Flood studies 1127 
Geology 526 
Nonpoint source water pollution 266 
Runoff 406 
Water quality 101,231,410 

Roaring Fork River Basin, water quality management plan 537,886 
Roaring Fork River Valley, geology 411 
Robinson Creek, water quality 1367 
Rock Creek, sediment discharge 177 
Rock Creek Reservoir 857 

Water quality and downstream channel effects 178 
Sedimentation 177 

Rocky Mountain National Park 
Fisheries and aquatic management 993 
Ground water 1334 
Lake sediments, 21OPb 887 
Water supply, Harbison Meadow campground site 1279 
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Rocky Mountains 
Amphipods (Amphiyoda) 1305 
Geothermal studies 293 
Regulated streams 1385 
River system development 723 
Runoff 406 
Stoneflies (Plecoptera) 48 
Stream regulation, caddisflies (Trichopteru) 1304 
Watershed management 693,694 
Wetlands 277 

Ecological characterization 1361 
Rocky Point Pumped Storage Project, environmental report 857 
Rocky Point Reservoir 857 
Routt County 

Ground water, water quality 281 
Water quality 101 

Management plan 886 
Ruedi Dam, geology 879 
Ruedi Reservoir 

Geology 879 
Water quality 102 
Water sales 897 

Runoff 323,646,727,855,1010,1084,1288 
Badger Wash Basin 727,730,1013 
Grazing 1027 

Badger Wash Basin 730 
Mancos Shale 90 
Maps 782 
Mine spoils 792 
Precipitation 825 
Rocky Mountains 406 
Snowmelt 222,345,1020 
Solute pickup 679 
West Salt Creek Basin, salt load 1084 

St. Louis Peak Roadless Area 
Geochemical data 46 
Geochemical maps 45 
Mineralogy maps 363 

Saline water 
Energy development 146 
Ground water 

Corn irrigation 663 
Crop requirements 662 
Crop use 655,656 
Wheat irrigation 657 

Survey 647 
Water use 67,99,146 

Transport systems 766 
Salinity 35,78,130,139,152,179,180,312,371,423,518,530,608,609,636,673, 686,707,808, 
812,833,835,836,882,960,980,996,1027,1051,1148,1149,1151,1152, 1269,1353 

Agriculture 432 
Acreage reduction 557 
Agronomics 1377 
Economics 1377 
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Alluvium 675,677,678 
Bibliography 

Arid lands irrigation 191 
Irrigation water quality 1223 
Water quality 807 

Bonytail chub (Gila eleguns) 933 
Colorado River Basin Salinity Control Project, Grand Valley Unit 130,144 
Colorado River Water Quality Improvement Program, Lower Gunnison Unit 130,149 
Colorado squawfish (Pfychocheilus Lucius) 933 

Tolerance 871 
Cost-benefit analysis 559 
Diffuse sources 1011 
Discharge 837 
Dotsero Springs 1266 
Economic impacts 559,642,716,1149 
Endangered and threatened species, fishes 933 
Energy 400,402 
Energy development 404 

Economic evaluation 845 
Erosion 1051 
Geology 1346 
Glenwood Springs 1266 
Grand Valley 37,652,654,907,1221,1289,1297,1346 

Hydrologic models 1289 
Grazing 1027 
Ground water 652,654,1311 

Irrigation 338,340 
Transport modeling 31 

Gunnison River 1221 
Gunnison River Valley 1346 
Humpback chub (Gila cypha) 933 
Hydrologic models 591 

Grand Valley 1289 
Water quality 699,1289 

Irrigation 1082 
Irrigation drainage 203 
Irrigation return flow 135,342 
Landform 1346 

Maps 1346 
Major ions 836 
Mancos Shale 300,317,318,366,367,675,677,678,1346,1347 
Mount Garfield Formation 13% 
Nonpoint source water pollution 38,78,342,1011,1021 
Public lands 64,578 
Regional residuals environmental quality management (REQM) modeling 87 
Sediment 1051 
Sego Formation 1346 
Springs 300,1266 
Stochastic analysis 745 
Stochastic model 746 
Water pollution 1154 
Water quality 763,1148,1149,1152,1232 

Hydrologic models 699,1289 
Standards 244,245,246,247,262 
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Water resources 396,400,402 
West Salt Creek Basin 1347 

Salinity control 130,606,627,628,1051,1081,1150,1185,1186,1259,1341 
Agriculture 253,376,431,520 

Agronomics 1378 
Economics 1378 

Best management practices 1294,1295,1296 
Canal systems 1294,1295,1296 
Colorado River Basin Salinity Control Act 529,763,1133 
Colorado River Basin Salinity Control Program 1135 
Colorado River Basin Salinity Control Project, Grand Valley Unit 130,144,151,156, 
158,159 
Colorado River Salinity Control Program 938 
Colorado River Water Quality Improvement Program 130,141,149,150,164,607,830 
Diffuse sources 601 
Dotsero Springs 130,738,1058 
Economic benefits 1150 
Economic incentives 556 
Energy 403 
Federal Water Pollution Control Act 68 
Geomorphology 601 
Glenwood Springs 130,738,1058 
Grand Valley 71,601,632,976,1045,1053,1054 

Agriculture 376,520,1290,1291 
Best management practices 1294,1295,1296 
Canal lining 1040 
Canal systems 1294,1295,1296 
Desalination 1290,129l 
Irrigation drainage 1044 
Irrigation methods 377,575 
Irrigation return flow 369,697,1036 
Irrigation scheduling 1047 
On-farm irrigation improvements 254,255,575 

Grand Valley Salinity Control Demonstration Project 71,369,376,1039,1043 
Gunnison River Basin 130,841 
Implementation plan 244 
Investment planning model 364 
Ion exchange desalting 97 
Irrigation 433,1075 
Irrigation methods 377,575 
Irrigation return flow 1156 

Economic impacts 697,1379 
Grand Valley 369,697,1036 

Lithology 601 
Lower Gunnison Basin Unit 130,143,148,149,155,160 
Marginal cost analysis 372,373,374,375 
Natural resource lands 120 
Nonpoint source water pollution 601,976 
On-farm irrigation improvements 254,255,575 
Planning 513,743 
Public lands 120,123 
Springs 738,1058 
U.S. Department of Agriculture planning process 513 
Water policy 433,1075 
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Water quality 1062 
Salinity flow 

Ground water 31,316 
Hydrologic models 31,193,569 
Level-basin irrigation 195 

Salinity management 19,602,603,742,815,1150,1278,1351 
Colorado River Basin development 173 
Oil shale water supply 955 
Salt gradient ponds 561 
Water resource development 174 

Salinity monitoring, Utah 477 
Salinity policy 1042 
Salinity research, Colorado State University, Grand Valley 252 
Salix, fire, water and salinity relations 171 
Salmo clarki pleuriticus 

Habitat 1340 
Requirements 88 

Status 121 
Salmo gairdneri, Black Canyon of the Gunnison National Monument 869 
Salmo trutta 

Black Canyon of the Gunnison National Monument 869 
Habitat 1340 
Population dynamics, Taylor River 864 

Salmonid 870 
Habitat 868 

Salt Creek Basin, rainfall-runoff studies 208,209 
Salt dissolution and transport, soils 458 
Salt gradient ponds, economic models 561 
Salt load 95,96,638,1012,1084 

Agriculture 315 
Geology 315 
Geomorphology 444,445,446,447 
Gunnison River 638 
Hydrologic controls 445,446 
Irrigation return flow 11,651 
Sediment 1021 
West Salt Creek Basin, runoff 1084 

Salt pickup 
Grand Valley 151,572,1041 

Irrigation 1046 
Overland flow 943 

Salt storage, alluvium 498 
Salt transport model, Grand Valley 1037 
Salt Wash, dissolved solids 882 
Salvelinusfontinalis, habitat 1340 
Sediment 139,469,573,574,646,727,1012 

Adsorption, acid-mine drainage 735 
Bed-material entrainment 347 
Bottom 

Gunnison River Basin 179 
Irrigation drainage 179 
Radium 1229 
Sorption, acid-mine drainage 736 
Sweitzer Lake 179 
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Uncompahgre River Basin 179 
Chemistry 

Piceance Basin 791 
Roan Creek 791 

Data sources 344 
Discharge 

De Beque 176 
Muddy Creek 998 
Rock Creek 177 

Geochemistry 327 
Geomorphology 444,445,446,447 
Hunter-Fryingpan Wilderness Area 832 
Hydrogeochemistry 

210PB, Rocky Mountain lakes 887 
Gunnison Gorge Wilderness Study Area 117 
St. Louis Peak Roadless Area 45 
Williams Fork Roadless Area 45 

Hydrologic controls 445,446 
Lakes 887 
Measurement 453 
Mercury transport 472 
Molybdenum geochemistry 618 
Muddy Creek Basin 26 
Porphyry Mountain Wilderness Study Area 832 
Removal, reservoir releases 365 
Ridgway Reservoir, inorganics 896 
Salinity 1051 
Salt load 1021 
Storage 453 
Suspended 343,344,546,547,549 

Metal adsorption 735 
Utah 1105 

Transport 793 
Fish habitat 936 
Impact of Windy Gap Reservoir 1309 

Uncompahgre River, inorganics 896 
Yield 1024 

Badger Wash Basin 727,730 
Fraser Experimental Forest 689,690,692 
Grazing 730,1027 
Mancos Shale 90,676 
Maps 241 

Sedimentation 279 
Paonia Reservoir 26 
Rock Creek Reservoir 177 
Wolford Mountain Reservoir 998 

Sedimentology 
Alkali Creek 380 
Black Canyon of the Gunnison National Monument 197 
Blue River, Froude number 1287 
Gunnison Gorge, climate change 347 
Gunnison River 197,347 

Sego Formation, salinity 1346 
Selenium 
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Agriculture 20 
Vegetation 408 

Grand Valley 1372 
Ground water 1372 
Irrigated lands 357 
Irrigation drainage 356 
Occurrence 1354 
Soils 408 
Uncompahgre River Valley 1372 
Water quality 408 

Sewage treatment plants 
Effluent, Slate River 1366 
Waste load allocation 780 

Eagle River 780 
Gore Creek 780 

Shadow Mountain National Recreation Area, ground water 1334 
Shadow Mountain Lake 1102 

Eutrophication 1166 
Fish management 381 
Limnology 1166 
National Eutrophication Survey 1166 
Nutrients 1166,117O 
Recreation 817 
Water pollution 1174 
Water quality 102,1147,1170 

Silt, irrigation 409 
Silver 593 
Slate River 

Macroinvertebrates, aquatic 888 
Water pollution 1366 

Nonpoint source 266 
Water quality 182,289,290,304,410,823,888,1002,1365 

Smuggler Mountain 

171 
-- Remedial action 1171 

Superfund Enforcement Decision 1 
Snake River 

Acid-mine drainage 788 
Aluminum 1099 

Chemistry 786 
Dissolved organic carbon 

Hydrologic controls 542 
Sorption 787 

Dissolved organic material, chemistry 786 
Humic substances 790 
Iron 58,1099 

Chemistry 784,786 
Transport 785 

Manganese 1099 
Metal precipitates 788,1099 
Nonpoint source water pollution 266 
Runoff 406 
Solute transport and storage 60,62 
Trace metals 790 
Tracers 59,60,61,62 
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Water quality 101,823 
Snake River Basin, metals 757 
Snow 1313,1314 

Water pollution, oil shale waste 1302 
Snow-water equivalent, mapping 185 
Snowmass Creek, water quality 231 
Snowmass Water and Sanitation District, wastewater treatment facility, environmental 
impact statement 1330 
Snowmelt 

Eagle River Basin, air temperature 1383 
Fraser Experimental Forest 436,691 

Water supply 691 
Runoff 222,345,1020 

Snowpack 358,413,855,1333 
Assessment of augmentation 1331,1332 
Environmental assessment 488 
Gunnison River Basin 771 
Herbage production 413 
Remote sensing 611,612,613 
Streamflow 110,413 

Sodium 388 
Soil moisture recharge 358 
Soils 

Badger Wash Basin 1115 
Contamination, Anvil Points Oil Shale Facility 978 
Geochemistry 327 
Grand Junction uranium mill tailings site 1141 
Gypsum, dissolution and transport 458 
Maps 1052,1056 
Moisture and salt transport model, Grand Valley 1037 
Selenium 408 
Survey 1057 
Uncompahgre Project area, trace elements 1077 

Solute loading 980 
Solute pickup 679 
Solute transport and storage, Snake River 60,62 
Solute yield, Mancos Shale 676 
Solutes, inorganic, water quality 821 
Spectrochemistry, ground water 744 
Springs 65,250,449,508,541,906,1070,1299,1310,1312 

Appraisal 704 
Avalanche Springs 1070,131O 
Basic data 81 
Canon Creek Springs 906 
Cebolla Hot Springs 838,1070,1310 

Water quality 391 
Cement Creek Spring 1070,131O 
Cimarron Spring 378 

Hydrogeochemistry 947 
Conundrum Spring 1310 
Delta County 181 
Dotsero Springs 1070,131O 

Energy development, water use 335 
Hydrogeochemistry 336 
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Salinity 1266 
Salinity control 130,738,1058 
Water quality 336 

Doughty Springs 507 
Garfield County 567 
Geology 671 
Glenwood Springs 378,1070,1310 

Aquifer tests 442 
Energy development, water use 335 
Hydrogeochemistry 336,947 
Salinity 1266 
Salinity control 130,738,1058 
Water quality 336 

Hot Sulphur Springs 906,107O 
Geology 84 
Geothermal resource assessment 919 

Hydrogeochemical data 42 
Hydrogeochemistry 947 
Maps 43 
Mesa County 567 
Orvis Hot Spring 1310 
Ouray 272 

Geothermal resource assessment 1382 
Ouray Hot Springs 906,131O 
Parachute Creek Basin 

Discharge 175 
Water quality 175 

Powderhom Hot Springs 378 
Hydrogeochemistry 947 

Project Rulison area 567 
Radiochemical analysis 682,1283 

Radioactive 181,703 
Radium 507 
Red Mountain District 272 
Roan Creek Basin 

Discharge 175 
Water quality 175 

Salinity 300,1266 
Salinity control 738,1058 
Tomichi Hot Springs 906 
Uncompahgre Springs 906 
Waunita Hot Springs 1070,131O 

Geothermal resource assessment 838,138l 
Water quality 187,391 

Spruce (Picea), water use 111 
Statistical tests, basin response 824 
Stoneflies (Plecoptera) 

Gunnison River Basin 643 
Rocky Mountains 48 

Straight Creek Tunnel site, Eisenhower Memorial Tunnel, ground water 566 
Stream channels 

Reservoir effects 
Rock Creek Reservoir 178 
Wolford Mountian Reservoir 178 
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Tomichi Creek, fish studies 166 
Stream measurement 525 
Stream regulation 

Algae 314 
Aquatic biota 1303 
Caddisflies (Trichopteru), Rocky Mountains 1304 
Colorado squawfish (Ptychocheilus lucius) decline 1119 
Gunnison River 1066 
Hydrology 1303 
Temperature 1303 

Streambed, metal sorption 736 
Streamflow 189,324,358,637,707,818,819,835,855,891,937,971,974,1079,1202, 1205,1211, 
1250,1251,1252,1253,1254,1255,1256,1257 

Alteration 
Effects on fish and wildlife 362,872,875,876, 1322, 1374 
Effects on macroinvertebrates, aquatic 1374 
Gunnison River 1063,1359 

Black Canyon of the Gunnison National Monument 869 
Fish studies 53 
Trout 869 

Blue River, Froude number 1287 
Climate change 846,847,848 

Colorado-Big Thompson Project 672 
Cloud seeding effects 348 
Colorado River “15-mile” reach 620,898 
Colorado squawfish (Pfychacheilus Lucius) 769 

Habitat 620 
Data index 337,437,1199 
Deadhorse Creek, forest management practices 1112 
Energy development 33,106O 
Fraser Experimental Forest 436,1112 
Fraser River 937 
Gaging stations 1362 
Gunnison River, fish studies 52,53,869 
Hydrologic models 1300 
Instream Flow Incremental Model (IFIM) 869 
Marginal economic value 112 
Physical Habitat Simulation Model (PHABSIM) 869 
Regulation 1234,124O 
Snowpack 110,413 
Statistical summaries 927,928 
Subalpine zone 695 
Taylor River, fish studies 167,859,860,861,863,864,865,866 
U.S. Geological Survey data program evaluation 713 
Utah 201 
Variation 100 
Water law 688 
Water policy 688 
Wetlands, hydrology 1000 
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Streams 
Classification 259,261,264 

Gunnison River 234 
Water quality 888 

Fraser Experimental Forest, water chemistry 1080 
Insects, guidebook 1306 
Reclamation, acid-mine drainage 965 
Regulated 

Algae 314 
Flood studies 116 
Rocky Mountains 1385 

Substrate, aquatic biota production 924 
Survey 

Fish distribution 236,702 
Uranium mill tailings site 1219 

Temperature, harmonic analysis 1071 
Subalpine fir (Abies lasiocarpa), evapotranspiration 454 
Subalpine zone 

Riparian vegetation classification 34 
Streamflow 695 
Watershed management 694 
Wetlands 

Ecological characterization 1361 
Hydrologic functions 1086 
Hydrology 311,lOOO 
Vegetation 311 

Subsidence potential, Delta County coal lease tracts 106 
Suckers (Castasfomidue), Gunnison-Arkansas Project 194 
Sulfate 388 
Summit County 

Geology 535 
Metal precipitation 1099 
St. Louis Peak Roadless Area 45,46,363 
Snake River 59,60,61,62,784,785,786,787 
Water quality 101 

Management 1157 
Management plan 886,1163 

Superfund Enforcement Decision, Smuggler Mountain 1171 
Superfund Record of Decision, Eagle Mine Site 1172 
Superfund sites 

Eagle River 1172 
Biological assessment 539,540,761,948,1364 

Smuggler Mountain 1171 
Surface water 

Data records 301 
Ground water, water supply interrelationship 585 
Records 1200,1202,1205 
Records index 337,437,1199 

Sweitzer Lake 179 
Fish survival and mortality 39 
Water quality 102 

Synthetic fuels development, water supply 1245 
Tamarisk (Tam&x), fire, water and salinity relations 171 
Taylor Park Reservoir 857,1102 
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Effects on Gunnison River fishery 1352 
Limnology 1227 
Water quality 102 

Taylor River 
Fish studies 167,859,860,861,863,864,865,866,868 
Streamflow 167,859,860,861,863,864,865,866 
Water quality 289,1002,1365 

Taylor River Basin, ground water 456 
Temperature 22,1071,1303,1359 

Ground water, maps 969 
Tenmile Creek 

Molybdenum 
Geochemistry 618 
Removal 701 
Transport 617 

Nonpoint source water pollution 266 
Runoff 406 
Water quality 410 

Tessaria, fire, water and salinity relations 171 
Thermal springs (see springs) 
Three Lakes Water and Sanitation District, wastewater treatment facility, environmental 
impact statement 1088 
Tomichi Creek 

Fish studies, channelization effects 166 
Flood studies 359 - 
Water quality 289,1002,1365 

Tomichi Hot Springs 906 
Trace elements 624 

Cadmium 219,220 
Ground water, Colorado Plateau 592 
Molybdenum 219,220,221 
Uncompahgre Project area, soils 1077 

Trace metals 
Black Gore Creek 1073 
Deer Creek 790 
Eagle River 1073 
Snake River 790 

Tracers 
Deer Creek 59,61 
Lithium 60 
Radon-222 585 
Rhodamine WT dye 61 
Snake River 59,60,61,62 

Tree-ring analysis 1010,1079 
Trichopteru, Rocky Mountain regulated streams 1304 
Trophic level classification 

Blue Mesa Reservoir 80 
Green Mountain Reservoir 333 

Trout 870 
Black Canyon of the Gunnison National Monument 869 
Blue River 862 
Brook trout (Salvelinusfontinalis), habitat 1340 
Brown trout (Sa2mo trutfu) 869,134O 

Black Canyon of the Gunnison National Monument 869 
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Habitat 1340 
Population dynamics, Taylor River 864 

Colorado River cutthroat trout (S&o clarki pleuriticus) 
Habitat 881340 
Status 121 

Eagle River 865,866 
Fryingpan River 862,863,865,866 
Gunnison River 862,863,869 

Ecology 945 
Streamflow 53 

Habitat 1340 
Rainbow trout (Sulmo gairdneri) 869 
Roaring Fork River 865,866 
Taylor River 863,864 

Trout Cover Rating Method 1340 
Turkey Creek 

Runoff 406 
Water quality 101 

Two Creek, water quality 1373 
U.S. Department of Agriculture, salinity control planning process 513 
U.S. Geological and Geographical Survey of the Territories 429,497 
U.S. Geological Survey, legislative support 273 
Unaweep Canyon 717,719 

Stream profile evolution 925 
Uncompahgre Basin Resource Area, instream flow assessment 124 
Uncompahgre Project 113 
Uncompahgre Project area 

Irrigation drainage 180 
Soils, trace elements 1077 

Uncompahgre River 
Dissolved solids 882 
Flood control, Dallas Creek Water Project 1125 
Flood studies 1132 
Inorganics 

Aquatic biota 896 
Sediments 896 

Nonpoint source water pollution 266 
Runoff 406 

Uncompahgre River Basin 
Feasibility study 504,505,506 
Water quality 179,1182 

Uncompahgre River Valley 758 
Ground water 283,796 
Selenium, ground water 1372 

Uncompahgre Springs 906 
Unconsolidated deposits, Piceance Basin 1335 
Upper Colorado River Basin Compact 1263 
Upper Colorado River Commission, annual report 1264 
Upper Colorado River Storage Project, Curecanti Unit 1357,1358 
Upper Eagle Valley Sanitation District, wastewater treatment facility 1159 

Environmental impact statement 1168,1169 
Upper Limit Design Rain Storm (ULDRS) 828 
Uranium 1004 

Water quality 1158,1242 
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Uranium mill tailings 1178 
Radioactivity 1176 
Water pollution 579,580,581,582,583,1176,1178 
Water quality 1241 

Uranium Mill Tailings Remedial Action Project (UMTRA) 579,580,581,582,583,1138,1139, 
1140,1142 
Uranium mill tailings site 

Grand Junction 
Ground water 1139 
Ground water contamination risk assessment 579 
Remedial action plan 1136,1137,1139 
Rock riprap flood protection costs 328 
Soils 1141 
Water pollution 1219 
Water sampling and analysis plan 581 

Gunnison 
Ground water 1140 
Ground water contamination risk assessment 580 
Ground water equipment installation 1143 
Remedial action 1140 
Water sampling and analysis plan 582,1142 

Rifle 
Remedial action plan 1138 
Water sampling and analysis plan 583 

Uranium mills 
Effluent 1004 
Environmental samples 1004 

Utah 
Salinity monitoring 477 
Streamflow 201 
Suspended sediment 1105 

Vail, water quality 457 
Vail Water Sanitation District, wastewater treatment facility, environmental impact statement 
1168,1169 
Vanadium 709,710 

Wastewater treatment facilities 709 
Vegetation 988 (see also riparian vegetation) 

Agricultural, selenium 408 
Boco Mountain, hydrology 729 
Ecology, lakes 599 
Fire, water and salinity relations 171 
Geochemistry 327 
Grand Valley 142 
Lakes 600 
Management, water supply 521 
Mancos Shale 90 
Rocky Point Pumped Storage Project 857 
Snowpack 413 
Water use 111 
Wetlands 964 

Montane and subalpine zones 311 
Vegetation zones 

Hydrology 693 
Watershed management 693 
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Vertebrates 
Aquatic habitats 168 
Grand Valley 142 

Waste management, contaminant transport 951 
Wastewater treatment facilities 

Aspen Metro Sanitation District, environmental impact statement 1330 
East River Valley, plan 184 
Granby Sanitation District, environmental impact statement 360 
Snowmass Water and Sanitation District, environmental impact statement 1330 
Three Lakes Water and Sanitation District, environmental impact statement 1088 
Upper Eagle Valley Sanitation District 1159 

Environmental impact statement 1168,1169 
Vail Water Sanitation District, environmental impact statement 1168,1169 
Vanadium 709 

Water allocation 527 
’ Climate change, hydrologic models 487 

Fishes 721 
Institutions, economic impacts 85 
Wildlife 721 

Water and sewer facilities plan, Eagle County 251 
Water and sewer systems, Black Canyon of the Gunnison National Monument, 
environmental assessment 271 
Water balance 957,958 
Water chemistry, Fraser Experimental Forest streams 1080 
Water conservation 844 

Economic incentives 556 
Water data catalog of information 1212 
Water data system 1258 
Water demand 

Electricity generation 4 
Oil shale 395 

Water development 767 
Ground water, state regulations 598 
History 750 
Policy 1038 
Politics 747 
State regulations 598 
Wilderness legislation impacts 1320 

Water diversion 892 (see also Colorado-Big Thompson Project) 
Blue River-South Platte Project 126,127 

Geology 478 
Dillon Reservoir 13 
Fryingpan-Arkansas Project 

Annual operating plans 162 
Fish studies 394 

Gunnison-Arkansas Project, fishes 194 
Gunnison River 56 
Hydrologic effects 13 
Maps 605 

Water hardness, Gunnison River Basin 1026 
Water law 200,1325,1326 

Energy development 586 
Ground water 248,776 
lnstream flow 987 
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Protection 192 
Interstate compacts 468 
Riparian vegetation 1325 
Streamflow 688 
Water rights 568 

Water loss 154 
Water management 1351 

Colorado-Big Thompson Project 558 
Energy development 625 
Irrigation 320 
Water quality 200,880 

Water marketing, Green Mountain Reservoir 161 
Water plan, Colorado 138 
Water policy 553,588,749 

Colorado River Compact 562 
Instream flow protection 192 
Salinity control 433,1075 
Streamflow 688 

Water pollution 243,934,935,1074,1154,1155,1179,1180,1182,1183,1217,1225,1228, 1233, 
1237,1238 

Acid-mine drainage, heavy metal capture 298,299 
Alkylpyridines 978 
Anvil Points Oil Shale Facility 978 
Blue River 266 
Colorado-Big Thompson reservoirs and lakes 1174 
Control 1239 
Crystal River 266 
Dillon Reservoir 266 

Trading program 352,1337 
Eagle River 266 
Economic analysis 554 
Effluent 1366 
Enforcement actions 1218 
Federal Water Pollution Control Act 

Enforcement actions 1218 
Regional impacts 849,1269 
Salinity control 68 

Fish studies 650 
Fraser River 266 
Gore Creek 266 
Grand Junction uranium mill tailings site 1219 

Ground water 579 
Water sampling and analysis plan 581 

Green Mountain Reservoir 266,1174 
Ground water 978 
Gunnison River 266 
Gunnison uranium mill tailings site 

Ground water 580 
Water sampling and analysis plan 582,1142 

Lake Granby 1174 
Metals 459,460,464,465,466,757 
Mine drainage 230,260,1366,1387 
Mining and milling operations 229,461,462,463,464,467 
Mountain sites, hydrogeology 417 



Nonpoint source 265,266,878,1021 
Dillon Reservoir trading program 352,1337 
Salinity 38,78,342,1011,1021 
Salinity control 601,976 

Oil shale 931 
Waste 1301,1302 

Pulp mills 899 
Rifle uranium mill tailings site, water sampling and analysis plan 583 
Roan Creek 266 
Roaring Fork River 266 
Salinity 78,1154 
Shadow Mountain Lake 1174 
Slate River 266,1366 
Snake River 266 
Tenmile Creek 266 
Uncompahgre River 266 
Uranium mill tailings 579,580,581,582,583,1176,1178 
Williams Fork River 266 
Willow Creek 266 

Water-power resources, Crystal River 687 
Water quality 130,140,198,224,232,268,324,337,437,438,548,550,551,573,574,737, 805, 
858,970,1155,1177,1181,1182,1183,1199,1201,1204,1205,1207,1209, 1211,1225,1228,1244, 
1250,1251,1252,1253,1254,1255,1256,1257,1268,1323 

Acid-mine drainage 823,1339 
Agriculture 822 
Alkali Creek 182,1373 
Alum Creek 1367 
Ammonia 560,881 
Anthracite Creek 1367 
Bacteria 665,804 
Battlement Mesa Project 1240 
Beaver Creek 1373 
Bibliography 

Irrigation 1223 
Salinity 807 

Bighorn Creek 1373 
Black Gore Creek 1373 
Blue Mesa Reservoir 102,522 
Blue River 101,333,1160 
Blue River Basin 1157 

Management plan 886,1163 
Bluestone Reservoir Project 1184 
Booth Creek 1373 
Brush Creek 101,231,1373 
Bureau of Reclamation projects 1371 
Buttes Oil and Gas 23,973 
Canyon Creek 823 
Carbon Creek 182 
Castle Creek 231 
Cattle Creek Basin, ground water 103 
Cebolla Creek 24,25 
Cebolla Hot Springs 391 
Cement Creek 1002,1365 
Chipeta Creek 1367 
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Cholera 972 
Cimarron River 410 
Cliff Creek 1367 
Coal Creek 101,182,233,823,1002,1367 

. Coal mining 451,801,1114,1249 
Cochetopa Creek 289 
Colorado River Basin Water Quality Control Project 1175,1224,1232,1237,1238, 
1242 
Colorado River Water Quality Improvement Program 141,143,146,148,149,150, 
155,160,164,607,830 
Cooper Creek 920 
Cottonwood Creek I.367 
Crawford Reservoir 102 
Crested Butte, ground water 456 
Cross Creek 101,1373 
Crystal River 101,231,233,1002 
Crystal River Basin, ground water 103 
Curecanti National Recreation Area 1.2.852,853 

1002, 

’ ’ Dallas Creek Water Project 1231 
Data and sampling programs analysis 834 
Data index 1023 
Deldorado Creek 24,25 
Delta County 1367 
Dillon Reservoir 102,116O 
Dissolved solids 2 

Maps 388,389 
District 10 management plan 235,302,303 
Dotsero Springs 336 
Eagle 457 
Eagle County 101,251,886 
Eagle River 101,410,438,1373 
Eagle River Basin 1373 

Management plan 886 
Eagle River Valley 457 
East River 182,289,290,304,410,888,920, 
East River Basin 1265 

Ground water 456 
Eby Creek 1373 
Economic models 1248 
Effluent, bacteria 804 
Energy development 72,74,451,794,801 
Fishes 1374 
Fraser River 10,101,756 
Fraser River Basin, management plan 886 
Fruita 560 
Fryingpan River 101,231 
Glenwood Springs 336 
Gore Creek 101,755,1373 
Grand County 101,886 
Grand Junction 560 
Grand Lake 102,1147,1170 
Grand Mesa Project 1153 
Green Mountain Reservoir 102,333 
Ground water 509,510,565,573,574 

1365 
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Cattle Creek Basin 103 
Crested Butte 456 
Crystal River Basin 103 
Data 1395 
Dissolved solids 389 
East River Basin 456 
Fluoride 397 
Gunnison 456 
Gunnison River Basin 1395 
Maps 389,397,456,968 
Ohio Creek Basin 456 
Radiochemical analysis 1017 
Rifle Oil Shale Facility 434,435 
Routt County 281 
Taylor River Basin 456 
West Sharrard Creek Basin 434,435 
Western Slope monitoring program 1394 

Grouse Creek 1373 
Gunnison, ground water 456 
Gunnison County 24,25,187,920,1002,1365,1367 
Gunnison irrigation system 665 
Gunnison River 234,289,410,638,851,1002,1365,1367 
Gunnison River Basin 179,234,289,851,884,885,888,1182,1365 

Ground water 1395 
Gypsum Creek 101,1373 
Hensen Creek 1365 
Homestake Creek 1373 
Hunter Creek 231 
Hydrologic models, salinity 699,1289 
Inorganic solutes 821 
Inorganics 1 
Iron Hill 973 
Irrigation 544,822 
Irrigation drainage 179,180 
Irrigation return flow 135,320,342 
Irrigation systems 665 
Lake Creek 1373 
Lake Fork River 1365 
Lake Granby 102,1147,1170 
Leroux Creek 1367 
Macroinvertebrates, aquatic 1374 
Management 200,880,1157,1380 

Plan 235,302,303,537,886,1163 
Maps 457 

Dissolved solids 388,389 
Fluoride 397 
Ground water 389,397,456,968 

Maroon Creek 231 
Measurements 638 
Mesa County 972 
Metal-mine drainage 823 
Metals 1,1073 
Mill Creek 101,1373 
Mine drainage 823,1339 
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Mine spoils 792 
Monitoring report, Denver Water Department 983 
Morrow Point Reservoir 102 
Mount Emmons 182 
Muddy Creek 1367 
National Water-Quality Assessment Program (NAWQA) 313 
North Beaver Creek 24,25 
Oh-Be-Joyful Creek 823,1002 
Ohio Creek 182 
Ohio Creek Basin, ground water 456 
Oil shale 434,435,lOOl 

Waste 1072 
Oil shale development 801 

Surface-water parameters 635 
Paonia Reservoir 102 
Peru Creek 101,823,1388 
Pesticides 2, 1232 
Pitkin County 101,886 
Pitkin Creek 1373 
Plateau Creek 202 
Powderhorn 24,25,973 
Project Rulison, radiochemical analysis 202,682,1283 
Public water supplies 325 
Quartz Creek 289,1365 
Radiation 2 
Radioactive contaminants 1232,1242 
Radiochemical analysis 202,682,1017,1283 
Radium Monitoring Network 1158,1242 
Radium-226 1158,1242 
Radon-222 1241 
Red Mountain Creek 823 
Redsandstone Creek 1373 
Rifle Gap Reservoir 102 
Rifle Oil Shale Facility 434,435 
Road Beaver Creek 24,25 
Roaring Fork River 101,231,410 
Roaring Fork River Basin, management plan 537,886 
Robinson Creek 1367 
Rock Creek Reservoir 178 
Rocky Point Pumped Storage Project 857 
Routt County 101,886 

Ground water 281 
Ruedi Reservoir 102 
Salinity 609,763,1148,1149,1152,1232 

Stochastic analysis 745 
Salinity control 1062 
Selenium 408 
Shadow Mountain Lake 102,1147,1170 
Slate River 182,289,290,304,410,823,888,1002,1365 
Snake River 101,823 
Snowmass Creek 231 
Springs 

Parachute Creek Basin 175 
Roan Creek Basin 175 



Standards 125,261,263,264 
Gunnison River Basin 234 
Salinity 244,245,246,247,262 

Stations, index 489 
Stream classification 888 
Summit County 101,886,1157,1163 
Sweitzer Lake 102,179 
Taylor Park Reservoir 102 
Taylor River 289,1002,1365 
Taylor River Basin, ground water 456 
Tenmile Creek 410 
Tomichi Creek 289,1002,1365 
Trace elements 624 
Trace metals 1073 
Turkey Creek 101 
Two Creek 1373 
Uncompahgre River Basin 179,1182 
Uranium 1158,1242 
Uranium mill tailings 1241 
Vail 457 
Waunita Hot Springs 187,391 
West Divide Project 1234 
West Sharrard Creek Basin 434,435 
Western Slope, ground water 1394 
Wetlands, Homestake Project Phase II 354 
Williams Fork Gravity Project 361 
Williams Fork Reservoir 102 
Williams Fork River 10 
Willow Creek Reservoir 102 
Wolford Mountain Reservoir 178 

Water requirements 452,1236 
Oil shale waste stabilization 1376 

Water resources 138,242,256,257,324,384.448,553,573,574,577,696,890,929,1146, 1205, 
1206,1211,1213,1216,1243,1244,1250,1251,1252,1253,1254,1255, 1256,1257,1261,1262, 
1384 

Arid lands, energy development 86 
Coal mining 14,15 
Colorado River Basin Salinity Control Project, Grand Valley Unit 159 
Crested Butte Coal Field 14 
Dallas Creek Water Project 1231 
Delta County 1324 
Development 966,1128 

History 750 
Legislation 1318 
Politics 747, 1318 
Salinity management 174 

Energy 400,402 
Energy development 404,405 
Energy production 3 
Grand Hogback Coal Field 15 
Gunnison River Basin 258,332 

Climate change 29,47,494 
Management, hydrologic models 75 
Mesa County 1324 
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Piceance Basin 1093 
Publications 1362 
Research 269,270 
‘Saline water 647 
Salinity 396,400,402 
West Divide Project 1235 

Water reuse 816 
Financial incentives 715,814 
Oil shale plants 355,516 
Policy 714 

Water rights 737 
Laws 568 

Water sales 
Green Mountain Reservoir 897 
Ruedi Reservoir 897 

Water storage 1264 
Water supply 587,700,712,795,831,855,856,966,985,986,1079,1110,1161,1196, 1244,125s 

Agriculture 822 
Acreage reduction 557 

Blue Mesa Reservoir 82 
Cattle Creek Basin, ground water 103 
Climate change 846,848 
Crawford Reservoir 109 
Crested Butte, ground water 1370 
Crystal River Basin, ground water 103 
Curecanti National Recreation Area 82 
Economic models 1248 
Electricity generation 4 
Energy 137 
Energy development 450,576,775,1245 
Forest management practices 692 
Forest succession 454 
Fraser Experimental Forest 

Fool Creek Experimental Watershed 692 
Snowmelt 691 

Grand Junction, ground water 718 
Grand Mesa 946 
Ground water 249 

Cattle Creek Basin 103 
Crested Butte 1370 
Crystal River Basin 103 
Grand Junction 718 
Leadville Limestone 1098 

Irrigation 822 
Leadville Limestone, ground water 1098 
Oil shale 395 

Salinity management 955 
Oil shale development 297,779,1286 
Public 474 

Water quality 325 
Rocky Mountain National Park, Harbison Meadow campground site 1279 
Surface and ground water interrelationships 585 
Synthetic fuels development 1245 
Vegetation management 521 
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Weather modification 622 
Water temperature 22,1071,1303,1359 

Ground water, maps 969 
Water use 154,407,683,711,712,1244,1246,1264 

Aspen V+yulus) 111 
Crops, saline ground water 655,656 
Energy 403 
Energy development 73,146,401,576 

Dotsero Springs 335 
Glenwood Springs 335 

Grasses 660 
Grassland 111 
Ground water, state regulations 598 
Gunnison River Basin, irrigation 1277 
Irrigation 661 
Oil shale 995 
Oil shale development 473 
Oil shale plants 355,516 
Phreatophytes 1239 
Rocky Point Pumped Storage Project 857 
Saline water 67,99,146 

Transport systems 766 
Spruce (Piceu) 111 
State regulations 598 
Water pollution control, oil shale residues 1376 

Water year review 855 
Watershed management 

Rocky Mountains 693,694 
Subalpine zone 694 
Vegetation zones 693 

Waunita Hot Springs 1070,131O 
Geothermal resource assessment 838,138l 
Water quality 187,391 

Weather modification (see also cloud seeding) 
Assessment 1333 
Atmospheric water balance 958 
Colorado River Basin Pilot Project, evaluation report 349 
Environmental assessment 488 
Environmental impact statement 132 
Water supply 622 

Wells 777 
Artesian 66 
Basic data 81 
Garfield County 567 
Hydrogeochemical data 42 
Location, crystalline rocks 399 
Maps 43 
Mesa County 567 
Project Rulison area 567 

Radiochemical analysis 682,1283 
West Divide Project 

Fish and wildlife analysis 169 
Public health 1234,1235 
Water quality 1234 
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Water resources 1235 
West Salt Creek Basin 

Mancos Shale 366,1347 
Runoff 1084 
Salinity 1347 
Salt load 1084 

West Sharrard Creek Basin, water quality 434,435 
West Sharrard Gulch, aquifers, hydrogeology 1049 
Western Slope 

Ground water 
Water quality data 1395 
Water quality monitoring program 1394 

History 797 
Mineral resources 30 

Westside Study 140,831,1051 
Wetland Evaluation Technique (WET) 309,310 
Wetlands 538 

Colorado Plateau 9 
Creation, Blue River 426 
Crested Butte 276 
Cross Creek 1085,1086 
Fall Creek 1085,1086 
Grand County 1000 
Ground water gradients 999 
Gunnison River Basin 841,961,962,963 
Habitat evaluation 9 
Homestake Project Phase II 

Surface water hydrology 353 
Water quality 354 

Montane and subalpine zones 
Ecological characterization 1361 
Hydrology 311 
Vegetation 311 

Riparian vegetation 640 
Rocky Mountains 277 

Ecological characterization 1361 
Subalpine zone (see also wetlands, montane and subalpine zones) 

Hydrologic functions 1086 
Hydrology 1000 

Vegetation 964 
Wetland Evaluation Technique (WET) 309,31‘0 

Wheat irrigation, saline ground water 657 
White River Uplift, Leadville Limestone, ground water supply 1098 
Wild and Scenic Rivers Act 1320 
Wilderness Act 1320 
Wildlife 

Bureau of Reclamation projects 1019 
Dallas Creek Water Project 237 
Endangered and threatened species, critical habitat 1111 
Energy development 1061 
Grand Mesa Project 170 
Habitat, reservoirs 536 
Rocky Point Pumped Storage Project 857 
Streamflow alteration 362,872,875,876 

SUBJECT INDEX 281 



Water allocation 721 
West Divide Project 169 

Williams Fork Further Planning Area, geochemical data 46 
Williams Fork Gravity Project, water quality 361 
Williams Fork Reservoir 

Evaporation 390,1059 
Phosphorus budget 670 
Water quality 102 

Williams Fork River 
Nonpoint source water pollution 266 
Water quality 10 

Williams Fork River Basin, geology 350 
Williams Fork Roadless Area 

Geochemical maps 45 
Mineralogy maps 363 

Willow Creek, nonpoint source water pollution 266 
Willow Creek Reservoir, water quality 102 
Willow (Salix), fire, water and salinity relations 171 
Windy Gap Project, environmental statement 145,161 
Windy Gap Reservoir, impact on sediment transport 1309 
Wolford Mountain Reservoir 

Water quality and downstream channel effects 178 
Sedimentation 998 

Xyruuchen texanus, Colorado River “15-mile reach’ 897,898 
zinc 

Acid-mine drainage 
Ion exchange capture 298 
Sediment adsorption 735 
Streambed sorption 736 

Metal-mine drainage 823 
Zoobenthic fauna 1308 
Zooplankton, acid precipitation susceptibility 305 
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