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DEVElopMENT 
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GREEN RIVER BASIN PROJECT 



Do Not Write In This Block 

Application No. 

WYOMING WATER DEVELOPMENT COMMISSION 
Barrett Building 

Fourth Floor 
Cheyenne, Wyoming 82002 

Telephone: (307) 777-7626 

Answer all applicable questions in Section I - mark others N/A. 

Determine the appropriate section II or III covering your request and 
complete. If the questions do not fully address your operation or 
project, submit additional backup data. 

SECTION I 

SIGN AND DATE THE APPLICATION and forward it to the above address. 
Note: The person signing the application must have authority to commit 
the entity to a binding contract. 

Western Wyoming College Water Quality Laboratory P.O. Box 428 
(Applicant) (P.O. Box or Street Address) 

Rock Springs 
(City) 

Sweetwater 
(County) 

Wyoming 
(State) 

82901 
(Zip Code) 

~. Provide a brief statement describing the project. 

382-2121, x2lS 
(Phone) 

The primary purpose of this project will be to identify water 
treatment and land. management modifications that will improve water 
quality in the upper arms of the Flaming Gorge Reservoir and thereby 
upgrade the fishery habitat and enhance the public and recreational 
use of this area. The study will consist of an extensive monitoring 
project pinpointing the natural and man-made sources of dissolved 
nutrients and minerals. The development of a plan to alleviate the 
problem and a comprehensive wri·te-up of our findings will be the result. 

II. Provide a brief statement explaining why the project is needed. 

Please see attached sheet. 



III. Application to the Wyoming Water Development Commission for: (Check 
all appropriate use types that will be considered in the study). 

Feasibility Study of Storage Sites. 

____ Feasibility Study of Underground Water Sources. 

Feasibility Study of Municipal Water Supply Alternatives. 

Feasibility Study of Irrigation Water Supply Alternatives. 

Feasibility Study of Industrial Water Supply Alternatives. 

____ Feasibility Study of Hydroelectric Power Project. 

X Feas ib iIi ty Study of Fish and Wildlife Enhancement. 

__ X __ Feasibility Study of Recreational and Public Use Enhancement. 

____ Feasibility Study of Flood Damage Reduction. 

Other: Specify -------------------------------------------------------
A. Facilities are: ~ Existing __ Proposed _. _ To Be Modified 

Type of Modification: ___ Enlargement ___ Rehabilitation. 

B. Project Location: 
Sweetwater - Sublette/Green River Basin 
County Section Township Range ------- -----

C. What is the proposed source of water Green River Drainage 

IV. The sponsoring organization must be a legal entity such as an irrigation 
district, conservancy district, non-profit corporation, city or other 
political subdivision (Circle the appropriate entity). Enclose the 
document creating the legal entity and all hylaws adopted by the entity. 

Note: If the sponsoring entity is not a court approved assessment district, 
establishment of such a district will be required prior to final design 
and construction. 

v. List the probable supporters and opponents to the project. 
Supporters 
The fishermen, boaters, recreational US Geological Survey 

users of Flaming Gorge Reservoir Private boating and fishing sporting 
US Bureau of Reclamation goods sales interests 
Wyoming Game and Fish Sweetwater County Legislative Delegation 
Wyoming Department of Environmental Isaac Walton League 

Quality Sweetwater County Commissioners 
US Environmental Protection Agencl Sweetwater County Wildlife Federation 



VI. List the possible detriments, legal problems or objections. Include 
Indian water claims, federal permit requirements, conflicting water 
right applications, wilderness areas, wild and scenic rivers, reloca
tion of people, roads, power lines or other structures, etc. 

Does not apply. 

VII. Have there been studies and attempts to develop the project? 

Yes No 

A. Enclose copies of reports, if available. 

B. Include a map showing the project, if available. 

VIII.List all project water right applications, permits, and adjudicated 
water rights by permit numbers. (Attach additional pages if needed). 

Does not apply. 

IX. Are there funding or assistance applications pending with other govern-
ment or private sources? Yes No X List the sources. 

SECTION II 

Irrigation Project Questions 

~ Answer the following if this application is for an irrigation project. 

"II. Purpose of the project: (Check one or both) 

__ Supplemental irrig.ltion water for existing irrigated lands. 

___ Irrigation water supply for new irrigated lands. 

III. If there is an organized irrigation district, ditch company or reservoir 
company, provide copies of the most recent assessment of the members. 
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IV. If there is no formal organization, list the probable beneficiaries and 
the irrigated acreage that will be served for each. (Attach additional 
pages if needed). 

v. If the project is strictly for irrigation of new land: 

A. Who owns or administers the land now? 

B. What system of development is contemplated? (Desert land entry, 
land purchase, etc.). 

Craig Thompson 
(Contact Person's Name) (type or print) 
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SECTION III 

Municipal Project Questions 

I. Answer the following if the application is for municipal water supply. 

II. List all municipal income sources including federal funds. 

III. Provide a complete financial statement for the municipality including 
cash on hand, held in banks or savings and loan institutions and a com
plete list of indebtedness. 

IV. Provide copies of the budget for the past five years. 

Craig Thompson 
(Contact Person's Name) (type of print) 
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INTRODUCTION 

This proposal is submitted by Western Wyoming College Water Quality 
Laboratory to the Wyoming Water Development Commission. We propose an 
extensive study of the Green River Basin to identify the specific causes 
and sources of the eutrophication and declining fishery in the Flaming 
Gorge Reservoir. We are applying for funding for a feasibility study of 
fishery, recreational, and public use enhancement. 

A thorough literature search, the development of a plan to alleviate the 
eutrophication, and close coordination with the public and all interested 
government agencies, and projections of future impacts of basin water 
development on water quality will be the key features of our proposal. 

The proposal consists of the following parts: 

I. Application to Wyoming Water Development Conmission 

II. Proposal 

A. Introduction 
B. Statement of the Problem 
C. Historical Background 
D. Study Design 
E. Project Goals 
F. Why Western tvyoming College? 
G. Interagency Coordination 

III. Appendix 

A. Summary of Analytical Methods 
B. Attendees of the Three Interagency Meetings 
C. Map of Study Area 
D. Project Completion Schedule 
E. Sampling Locations 
F. Group Analyses 
G. Frequency of Sampling 
H. Cost Breakdown 
I. Responsibility Profile 
J. Background of Study Personnel 



INTRODUCTION 

The Green River, located in southwestern Wyoming, serves as the drainage 

for approximately 19,000 square miles--about 20 percent of the state of 

Wyoming. This river flows south into Utah where it enters the Colorado River 

system. In 1962, the 450 ft. high Flaming Gorge Dam was completed on the 

Green River about 25 miles south of the Wyoming border and the reservoir 

attained design capacity in 1972 with a maximum volume of about 3.8 million 

acre-feet of water. The reservoir, when at maximum storage, extends about 70 

miles upstream; almost to the town of Green River, Wyoming. 

During the past 20 years the Flaming Gorge Reservoir has gained world-

wide acclaim as a fishing and recreational center. Well over 100 Brown Trout 

weighing over 20 pounds have been caught including the current North American 

1 record of 33 pounds. The reservoir has produced the current Wyoming state 

record Brown Trout (25 pounds) as well as the current record Kokanee Salmon 

(3.5 pounds). In addition, the current Utah state records for Rainbow Trout 

(29 pounds) and Mackinaw Trout (37 pounds) have come from the southern end of 

the Flaming Gorge Reservoir. As a result of this kind of fishing many 

articles have appeared in national outdoor magazines thus bringing many out of 

state visitors to Wyoming. The Wyoming Department of Game and Fish estimates 

that almost 700,000 man-hours of fishing occurred at the reservoir in 1978, 

the last year for which figures are available. 2 The Southwestern Water 

Quality Planning Association estimated that these recreationists spent in 

excess of $2.2 million in southwest Wyoming that year.3 Local residents feel 

that the Flaming Gorge Reservoir is the most important recreational center in 

southwest Wyoming; both in terms of producing visitor revenue and providing a 

fishing and boating center for local residents. 



STATEMENT OF THE PROBLEM 

The Flaming Gorge Reservoir has been undergoing a marked change in water 

quality over the past several years which has resulted in drastic changes in 

the fishing and aesthetics of the reservoir. The Wyoming Department of Game 

and Fish has found that the trout population has decreased from 84 percent of 

the total fish population in 1964 to 9 percent in 1969. During that same 

period, the Utah Chub population increased from 1 percent of the total 

4 population to 76 percent. The Game and Fish Department reports that annual 

game fish harvest has declined drastically since 1964 from about 1.3 fish per 

fisherman per hour to about 0.2 fish per hour. This change, predictably, has 

led to decreased use of the reservoir from about 1.2 million man-hours of 

fishing in 1964 to about 700,000 man-hours in 1978 in spite of the estimated 

doubling of the Rock Springs/Green River population. The Wyoming Game and 

Fish Department reports that the total fish harvest from 1964 to 1978 has 

2 
dropped from about 700,000 fish to less than 200,000 per year. 

Although these figures are disturbing, they are not entirely unexpected. 

As any reservoir fills and covers surrounding vegetation, fish populations 

tend to increase due to the availability of food and cover. As this under-

water vegetation decays, the fish population is expected to decrease. Another 

factor that may be responsible for a declining fishery is eutrophication. 

Eutrophication is a situation in which conditions are optimum for a rapid 

algae and plankton growth due primarily to a large available source of 

nutrients. As the algae population expands, dies and decays, a depletion of 

hypolimnetic dissolved oxygen in the water results which limits the trout 

habitat. Thus some eutrophication is an expected part of the life cycle of a 

reservoir. 
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The Flaming Gorge, however, appears to be undergoing eutrophication at (l.n 

accelerating rate. The upper arms of the reservoir (Black's Fork inlet and 

Green River inlet) have tended to turn a stagnant pea-green color and emit a 

foul odor during the late summer months when the water is the warmest and flow 

the slowest. 

The eutrophication problem was recognized as the major water quality 

problem for the reservoir by the Southwest Wyoming Water Quality Planning 

Association during the 208 study done for the Environmental Protection Agency 

(1978). The nutrient that appeared to be causing the increasing eutrophica-

tion was phosphate, which was entering the reservoir from natural erosion 

processes, municipal wastewater, and possibly other sources. 3 

The problem is getting worse. The transluscent green color of the 

eutrophied water has advanced down the reservoir during the summer months to 

well below the confluence of the two arms. The water down the Buckboard 

Crossing (about 40 miles above the dam) was observed to have some degree of 

eutrophication as recent as October of 1982. Thus the question becomes 

whether the entire reservoir will be lost to eutrophication, or can the 

advancement be halted or reversed? Many local, state, and federal agencies 

have recognized the immediacy of this problem: The US EPA has identified the 

Flaming Gorge situation as "Wyoming's top priority water quality problem."S 

The Wyoming Department of Environmental Quality listed the 40 most critical 

water quality problems in the state and identified the Flaming Gorge "as our 

6 
Number 1 problem." 

The loss of the fishery, the declining water quality and its impact on 

the aesthetics of the reservoir do not stand alone. One of the predominant 

late-summer algae in the reservoir has been identified as the blue-green 

anabaena. This algae can produce a toxin that is fatal if ingested. This has 



occurred before in the Rocky Mountain area. In Hebgen Lake, located on the 

Madison River downstream from Yellowstone National Park, an anabaena bloom 

took place in 1977. During a six week period, 8 dogs and 39 head of cattle 

died from drinking the water with the algae in it.7 Fortunately, no humans 

4 

became ill or died from the bloom. Recreational use of the lake, however, was 

down 40 percent during this period. Since an estimated 2,000 head of cattle 

graze adjacent to the Flaming Gorge Reservoir, the potential for such an 

occurrence may exist. 

In addition to the eutrophication problem, the Southwest Wyoming Water 

Quality Planning Association also identified the high salinity in the reser-

voir as causing health related and economic related problems in the study 

3 area. Although the proposed research is intended to focus pri~arily on the 

eutrophication problem in the reservoir, data will also be gathered that may 

contribute toward solutions to that problem. 

HISTORICAL BACKGROUND 

The water quality in Flaming Gorge has been monitored by the U.S. 

Geological Survey since 1963. These data are part of an overall water quality 

study of the Colorado River Basin and are reported biennially to Congress by 

the Department of Interior. The eutrophication problem, however, has not been 

specifically addressed although dissolved oxygen studies were reported by the 

USGS in 1977. 8 Eutrophication and phosphorus loading was discussed in the 

Southwest Wyoming Water Planning Association report which was prepared to 
') 

comply with Section 208 of the 1972 Clean Water Act. J This 208 study resulted 

in the most detailed analysis of phosphorus loading in Flaming Gorge to date. 

This study determined that 12 percent of the phosphorus was coming from point 

sources (such as municipal wastewaters) and that 88 percent was coming from 

non-point sources (such as erosion). The 208 study did not, however, make a 
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distinction between the total phosphorus loading and the fraction of that 

phosphorus that is actually available as an algal nutrient. In addition, 

sampling was done on a monthly basis and the data interpolated which can 

conceivably result in an erroneous conclusion. 

The EPA National Eutrophication Survey estimated that the Flaming Gorge 

Reservoir can retain 70-95 percent of the inflowing phosphorus and that much 

of this phosphorus is unavailable for nutrient growth. 9 

BoIke documented massive algal blooms during September of 1975 which 

turned the upper arms of the reservoir the color of pea soup.l0 He also 

stated that "should nutrient loading substantially increase, the quality of 

the reservoir water could deteriorate rapidly, and its use for recreation and 

water supply could be severely limited." 

Miller, et. al., point out that a number of variables determine the 

extent of the algal bloom to be expected such as surface area/volume ratio, 

1 · . d·· 1· f h h 1· 11 c lmatlc con ltlons or ocatlon 0 t e t ermoc lne. They state that 

"depending on the magnitude of the blue-green blooms and the climatic con-

ditions of the fall, the cold water fishery may not be continuously maintained 

in this area •.•• A more thorough investigation of the variables controlling 

primary productivity in the inflow of Flaming Gorge Reservoir is necessary to 

determine if phosphate can be reduced sufficiently in the fall to become a 

limiting factor." 

Wegner, based on his limnological studies of the reservoir, comments that 

sound fish management depends on a thorough understanding of the water quality 

and its relationship to the fish population.
12 

He stresses that an integrated 

systems approach must be used in evaluating this reservoir. 
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STUDY DESIGN 

In order to gain a complete understanding of the water quality problems 

in the Green River basin, our proposed project will take an integrated 

approach. A comprehensive sampling program covering meteorlogical, hydro

logical, biological, and chemical measurements will help us quantify the 

problems and determine their sources. This interdisciplinary approach will 

help determine how these various parameters interact and allow us to establish 

limnological cause and effect relationships. 

An important aspect of undertaking a water quality s~mpling program in 

the Green River basin is timing and the ability to quickly respond to hydro

logical events. BoIke has estimated that 18 percent of the total dissolved 

solids going into the Flaming Gorge Reservoir come from minor tributaries. 

Sampling of these minor tributaries, which only flow during spring run-off or 

precipitation events, is crucial in developing nutrient and mineral budgets 

for the basin. These ephemeral streams will be sampled for nutrients, 

minerals and the stream flow gauged six to twelve times per year depending on 

the flow and proximity to the reservoir. Major tributaries and rivers will be 

sampled 18 times per year, again, not necessarily periodically, but reflective 

of their flow. In addition, sampling sites on the Green River and the Black's 

Fork just before the water enters the reservoir will be sampled on a 

continuous, 24-hour basis for the duration of the spring run-off event to 

ensure that major spring loading is quantified accurately. 

All wastewater treatment plants will be sampled at least four times per 

year. Sample frequency will depend on plant design with those affected by 

climatological conditions (lagoon systems) sampled more frequently. Nutri

ents, minerals, and flows will all be monitored at points of discharge. 
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Sampling of Fontenelle Reservoir at three sites will be done six times 

per year, timed to cover key limnological events. During summer growth 

periods, composite chlorophyll A and algae counts will also be done. Vertical 

profiles of temperature, dissolved oxygen, pH, conductivity and Seechi disk 

readings will be recorded along with collection of samples for nutrient and 

mineral analyses. 

Flaming Gorge will be sampled monthly for the duration of the project at 

six different sites. These sites correspond to those sites other agencies 

have used so that data can be correlated. Sampling will intensify to biweekly 

during the productive months. Field sampling and testing will be carried out 

in the same manner as stated above for Fontenelle Reservoir. The Flaming 

Gorge Reservoir work is planned to be carried out cooperative with the Bureau 

of Reclamation. 

In conjunction with this work, the EPA has made available aerial remote 

sensing. This will help us identify unknown point sources and quantify theit 

contribution. The Bureau of Reclamation also plans to conduct sediment 

surveys this next summer which will be very important in determining the role 

this phosphorus reserve plays in the nutrient input to the reservoir. 

PROJECT GOALS 

Our proposal will consist of an extensive water quality monitoring 

program. We will quantify the various parameters and their associated effects 

on the reservoir. The compilation and evaluation of this data will allow the 

study group to present various management options to the appropriate 

governmental agencies. The specific objectives of the study are: 

1. Establishment of a comprehensive water quality data base for the 

entire Green River basin. This information would include data 

generated in the past by this laboratory and other agencies. 



2. To make all this water quality data available to any interested 

group or agency. 
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3. To determine the source of the nutrient and mineral loadings in the 

Green River basin and delineate how these loadings interact and 

route through the basin. 

4. To develop nutrient and mineral budgets for the Flaming Gorge 

reservoir. 

5. To quantify algal production and distribution and determine the 

sources of phosphorus responsible for this production. This would 

entail a thorough investigation of the phosphorus dynamics in the 

upper arms of the reservoir. 

6. To have all data programmed into the reservoir model currently used 

by the Bureau of Reclamation for its use as a predictive tool. 

7. The development of land and water management recommendations based 

on the evaluation of all water quality data. 

WHY WESTERN WYOMING COLLEGE? 

Since many state and federal agencies are concerned about the Flaming 

Gorge water quality and also have access to analytical laboratories, one must 

ask if the Western Wyoming College Water Quality Laboratory is the appropriate 

facility to be conducting a study of this sort. 

First, the college will not be the only source of technical expertise for 

analysis of the accumulated data. This will be discussed in the last section, 

Interagency Coordination. Secondly, the laboratory feels it is in the best 

position to coordinate this project because of its immediate proximity to the 

study area. Samples can be collected frequently and consistently because of 

this proximity. Samples will not need to be stored or transported over long 

distances which can lead to inaccurate analytical results. 
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Most importantly, however, is the fact that the laboratory has as much 

experience in the analysis of reservoir and Green River basin water as any 

lab. We were started in 1976 to analyze Green River waters for the Southwest 

Wyoming Water Quality Planning Association as a part of its 208 study. Since 

that time we have analyzed over 8,000 water samples from the Green River basin 

and the reservoir. This includes surface and ground water samples. We gained 

EPA certification for accurate analytical results in 1977 and have success

fully completed the EPA audit every year since. In order to gain EPA certi

fication, a laboratory must use only approved analytical techniques. The 

analytical methods the \~C Water Quality Laboratory uses are summarized in 

Appendix A. Since the laboratory operates as a public service non-profit 

facility, analytical costs for a project of sort are held to a minimum. Our 

chemists and field personnel are thoroughly familiar with the area under study 

and will recognize at once an analytical value that is "not right". This 

should eliminate the possibility of a faulty analysis or bring attention to an 

unexpected change in water quality at any specific sampling site. 

Finally, the WWC Water Quality Laboratory has successfully completed 

government contracts dealing with algae identification, algae counts, algal 

productivity and its relations to phosphorus loading. 

INTERAGENCY COORDINATION 

The Flaming Gorge Reservoir and the rest of the Green River Basin involve 

a myriad of state and federal agencies at one point or another. For example, 

while the U.S. Geological Survey has responsibility for monitoring the overall 

water quality of the basin, the Bureau of Reclamation has control of the darns 

and discharge flow rates from both Fontenelle and the Flaming Gorge Dam. The 

U.S. Forest Service is responsible for the National Recreational Area sur

rounding the Flaming Gorge Reservoir. The U.S. Fish and Wildlife Service 
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governs the Seedskadee Wildlife Refuge below Fontenelle Reservoir and the 

Bureau of Land Management manages most of the lands in the study area. The 

Wyoming Game and Fish Department has interest in the Green River water quality 

and, of course, the Wyoming Department of Environmental Quality and the u.s. 

Environmental Protection Agency are both charged with monitoring and cor

recting, if possible, water quality problems in the state. In addition, other 

interested agencies in a project of this sort are the Wyoming State Conserva

tion Commission, the Wyoming Recreation Commission, the Wyoming State Engi

neers Office, the University of Wyoming Water Resources Center, the Wyoming 

Cooperative Fish and Wildlife Research Unit, and the ~.Jyoming Hater Development 

Commission. Undoubtedly there are other parties interested in the Green River 

water quality who will surface as this proposal becomes more generally known 

through public meetings to be held. 

Each of these agencies has specific interests in the Green River system 

and these interests are not necessarily uniform. Therefore, it was decided at 

the outset of this project that all interested agencies should have the 

opportunity to contribute to the study to avoid duplication of effort and to 

ensure that all collected data are pertinent and would, in fact, be helpful in 

solving the eutrophication problem. To this end, three meetings have been 

held during the preparation of this proposal. The dates and attendees of 

these meetings are listed in Appendix B. 

It is noteworthy that attendees of these meeting have not just 

contributed constructive criticism. Many have committed manpower and capital 

equipment to help meet the goals of this study. For example, the EPA has 

donated a 19 foot research boat for collecting samples. The EPA has also 

committed remote sensing and aerial imagery capabilities for the study along 

with one-half a man-year of technical assistance. The EPA estimates the value 
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of this assistance at about $40,000. The Wyoming Game and Fish Department has 

offered a backup boat in case of mechanical problems and ten man-days of 

technical assistance. Nearly all interested agencies, especially the Wyoming 

Department of Environmental Quality, offered technical help during the study 

and in the final phases of the project when interpretation of data becomes 

paramount. A meeting is scheduled during the month of December with the 

University of Wyoming Water Resources Center at which time we hope to get 

their suggestions and recommendations. We feel a "task force" approach to a 

problem of this magnitude may well be the only way to tackle a long term study 

in this day of tightened budgets. Certainly the technical support from many 

of these interested parties will add to the validity and acceptability of the 

conclusions of this study. 

To ensure a broad communication base with the public, two public meetings 

will be held, one during the data monitoring stage and the other at the 

beginning of the write-up stage. 
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WWDC-WWC GREEN RIVER BASIN PROJECT 
Project Outline 

I. Identification and Quantification of Problem 

A. Inflow Water Quality Sampling 
1. Green River 
2. Blacks Fork 
3. Big Sandy 
4. Municipal wastewater plants 
5. Green River minor tributaries 

B. Reservoir Sampling 
1. Nutrient and chemical profiles 
2. Phytoplankton 
3. Sediment 

C. Compilation of climatological, flow, and historical water 
quality data 

II. Development of Plan to Alleviate Problem 

A. Point source control 
B. Nonpoint source control 
c. Reservoir management 
D. No action 

III. Impacts of Future Water Development - Projections of impact that future 
basin development will have on basin and reservoir water quality 



SUMMARY OF ANALYTICAL METHODS 
USED FOR PROPOSED STUDY. 

Parameter 

Ammonia (N) 

Bicarbonate (HC0
3

) 

Calcium (Ca) 

Carbonate (C0
3

) 

Chloride (Cl) 

Conductivity 

Dissolved Oxygen (DO) 

Fluoride (F) 

Magnesium (Mg) 

Nitrate (N) 

pH 

Phosphate (P-P0
4

) 

Potassium (K) 

Silica 

Sulfate (S04) 

Sodium (Na) 

Total Dissolved Solids (TDS) 

Total Kjeldahl Nitrogen (TKN) 

Method 

Selective Ion Electrode 

Titrimetric Standard Acid 

Spectrophotometric Atomic Absorption 

Titrimetric Standard Acid 

Titrimetric Mercuric Nitrate 

Instrumental 

Winkler Method, Azide Modification 

Specific Ion Electrode 

Spectrophotometric Atomic Absorption 

Specific Ion Electrode 

Instrumental-Hydrogen Ion Electrode 

Ascorbic Acid/Spectrophotometric 

Spectrophotometric Atomic Absorption 

Molybdate Spectrophotometric Complex 

Gravimetric Barium Precipitation 

Spectrophotomet~ic Atomic Absorption 

Gravimetric-Residue Upon Evaporation 
at 180°C 

Kje1dahl Method 

Reference 

1 p. 165 

2 p. 278 

1 p. 103 

2 p. 278 

1 p. 29 

2 p. 71 

2 p. 443 

1 p. 65 

1 p. 114 

2 p. 422 

2 p. 239 

2 p. 481 

1 p. 143 

1 p. 274 

1 p. 283 

1 p. 147 

1 p. 266 

Biochemical Oxygen Demand (BOD) Standard Method 

2 p. 437 

2 p. 543 

1. EPA-625/6-74-003a 

2. APHA-AWWA-WPCF 1975 

Methods for Chemical Analysis of Water and Wastes 

Standard Methods for the Examination of Water and 
Waste Water 14th Edition 
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WWDC - WWC 
Green River Basin Project 

List of Attendees - June 22 Meeting 
Cheyenne, Wyoming 

Wyoming Agriculture Conservation Commission 

State FlaG~ing Coordinators Office 

Wyoming Department of E11vironmental Quality (DEQ) 

Wyoming DEQ 

Wyoming DEQ 

Wyoming Game and Fish Department 

USGS, Cheyenne 

USGS, Cheyenne 
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David Wegner 
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Lou Wenzel 
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Mike Reese 
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Ed Oleske 

Jack Hoffbuhr 
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Mike O'Grady 

Wayne Hubert 

Steve Greb 

MEETING NUMBER TWO 
WWDC - WC 

Green River Basin Project 
List of Attendees - October 20, 1982 

Cheyenne, Wyoming 

Bureau of Land Management (BLM) 

BLM 

u.S. Bureau of Reclamation, Salt Lake City 

Wyoming Recreation Commission 

Wyoming State Engineers Office 

Wyoming Conservation Commission 

Wyoming Conservation Commission 

Wyoming Water Development Commission 

Wyoming Game and Fish Department 

Wyoming Department of Environmental Quality (DEQ) 

Wyoming DEQ - Water Quality Division 

DAFC - DEQ Analyst 

US Environmental Protec,tion Agency (EPA) 

US EPA 

Wyoming Water Development Commission 

Wyoming Cooperative Fish and Wildlife Unit 

Western Wyoming College - Water Quality Laboratory 



Lester Sprenger 

Kenny Norman 

Samuel Rucker 

Betty Tucker 

Ernest Denison 

Dick Petty 

Cliff Franklin 

Colin Voigt 

David Wegner 

John Wagner 

Beth Wessel 

Lou Wenzel 

Wayne Hubert 

Mike Stone 

Steve Greb 

MEETING NUMBER THREE 
WWDC - WC 

Green River Basin Project 
List of Attendees - November 10, 1982 

Cheyenne, Wyoming 

US EPA - Denver 

US EPA - Denver 

US Geological Survey 

US Geological Survey 

US Geological Survey 

Wyoming State Engineers Office 

US BLM - Cheyenne 

US BLM - Rock Springs 

US Bureau of Reclamation - Salt Lake City 

Wyoming DEQ - Cheyenne 

Wyoming DEQ - Cheyenne 

Wyoming Conservation Commission 

Wyoming Cooperative Fish and Wildlife Research 
Unit - Laramie 

Wyoming Game and Fish Department 

\-lestern Wyoming College - Water Quality Laboratory 
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WWDC-WWC 
GREEN RIVER BASIN PROJECT 
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Sampling Locations 

I. Tributaries 

A. Major Sources 
1. Big Sandy 
2. Bitter Creek 
3. Bitter Creek 
4. Blacks Fork-l 
5. Blacks Fork-2 
6. Currant Creek 
7. Hams Fork 
8. Hams Fork 
9. Marsh Creek 

10. New Fork 
11. Sage Creek 
12. Smiths Fork 

At confluence with Green River 
At confluence with Green River 
Above Rock Springs 
At Lyman 
530 Highway Bridge 

At Frontier 
At Granger 

B. Minor Sources 
1. Beaver Creek 
2. Cottonw:xrl Creek 
3. N. Cotton~ Creek 
4. S. Cottonwood Creek 
5. Horse Creek 
6. East Fork River 
7. Fontene11e Creek 
8. Ki11pecker Above town of Reliance 
9. Killpecker Confluence with Bitter Creek 

10. LaBarge Creek 
11. Muddy Creek (East Fork Trib.) 
12. Little Muddy Creek 
13. N. Piney Creek 
14. S. Piney Creek 
15. Slate Creek 

C. Municipal Wastewater Plants 
1. Pinedale 
2. Marbleton 
3. Big Piney 
4. LaBarge 
5. Rock Springs 
6. Green River 
7 • Kerrnnerer 
8. Diamondville 
9. Opal 

10. Granger 
11. Mtn. View 
12. Lyman 



II. Green River sites 

A. Green River 1 
2 
3 
4 
5 
6 
7 
8 
9 

III. Reservoir Sites 

Green River Lakes 
Warren Bridge 
Highway 351 
LaBarge 
Below Fontenelle Dam 
Big Island Bridge 
Jamestown Bridge 
Flaming Gorge Way Bridge 
FMC Bridge 

A. Fontenelle Reservoir #1 
#2 
#3 

Upper 
Middle 
Lower 

B. Flaming Gorge 10 
12 
15 
20 
22 
25 

Squaw Hollow 
Buckroard 
Blacks Fork Arm 
Sage Creek 
Fire Hole Ramp 
Boat Bottom 



A B 

N03-N Na 

NH3-N K 

P04-P total Mg 

P04-P ortho Ca 

BOD Cl 

TDS F 

Na S04 

D.O .. C03 

Cond. HC03 

TKN-N pH 

Si02 

wwoc - WWC 
Green River Basin Project 

Group Analyses by Parameter 

C D 

Algae Field Parameters 

Chlorophyll Flow 

E 

TDS 

Na 



'IDTAL # SAMPLES 
SAMPLE LOCATIONS SITES SAMPLES/SITE FREQUENCY x/YFAR 2 YEAR PERIOD #A #B #C #D #E 

Minor Streams 18 1 4/year 144 144 144 0 144 0 

Major Streams 12 1 12/Year 288 288 288 0 288 0 

Minor WWI'p's 10 1 4/Year 80 80 0 0 0 0 

Major WWI'p's 2 1 12/Year 48 48 0 0 0 0 

All 
Green River sites 9 1 12/Year 216 216 216 0 216 0 

Green River 
7-9 3 1 8/Year 48 48 48 0 48 0 

Bitter Creek 
1,5 2 1 8/Year 32 32 32 0 32 0 

Green River-9 1 1 120 Days/year 240 0 0 0 0 240 

Blacks Fork-2 1 1 120 Days/year 240 0 0 0 0 240 

Fontene11e 1,2 3 3 6/Year 108 108 108 0 108 0 

Fontene11e 1,2 3 1 3/Year 18 0 0 18 0 0 

Flaming Gorge 
10-25 6 3 12/Year 432 432 432 0 432 0 

Flaming G. 10-25 6 3 6/Year 216 216 0 0 216 0 

Flaming G. 10-25 6 1 5/Year 60 0 0 60 0 0 

'IDTAL 1612 1268 78 1484 480 



AREAS 

#1 
Green River Sites 
Major and Minor Tributaries 

ln upper Green River Basin 
Wastewater Treatment Plants 

#2 
Blacks Fork Drainage 
Minor Tributary Sites 
Wastewater Treatment Plants 

#3 
Local Sampling 
Rock Springs & Green River areas 

#4 
Flaming Gorge Reservoir 
Sage Creek, Currant Creek, etc. 
Fontenelle ReservIDir 

Mileage & Labor 

MILES 

12/year @ 300 mi. = 3600 miles 

4/year @ additional 160 mi. = 640 mi. 

12/year @ 340 mi. = 4080 miles 
4/year @ additional 50 mi. = 400 miles 

32 trips/year @ 35 mi. = 1120 miles 

18 trips/year @ 90 mi. = 1620 miles 

4 trips/year @ 160 mi. = 640 miles 

TOTAL 12,100 Miles 

MAN-HOURS 

64 

128 

64 
128 

80 

288 

64 

816 Man-hrs. 



Consultants 

Programmer 
Chemist 
Microbiologist 

Capital Expenses 

Van Dorn Sampler (2) 
Drift Net 
Seechi Disk 
Cond. Probe 
Field 00 
Field pH Meter 
Isco Sampler (2) 
Ion Chromatograph 

$1,000.00 
1,000.00 
1,000.00 

$ 596.40 
155.40 

39.90 
105.00 
320.00 
260.00 

4,000.00 
39,650.00 

3,000.00 

45;126.00 

Special Projects (River & Shoreline investigations, Lab work) 3,000.00 

Boat Rental, 24 x $4/hour x 10 hours 

Literature Research, USU or UW 

80 hours @ 14 hours 
10 day per diem $50/day 
700 miles @ $.25/mile 

Write-up, 1,920 hours @ $16/hour 

Printing 

Interim Reports, 500 @ $5 
Final Report, 250 @ $30 

Public Meetings (3) 

Advertising 
Hall Rental 
Mileage, 500 @ $.35 
30 hours @ $16/hour 

$1,120.00 
500.00 
175.00 

$2,500.00 
7,500.00 

$ 300.00 
100.00 
175.00 
480.00 

960.00 

1,795.00 

30,720.00 

10,000.00 

1,055.00 



Group 

A 

B 

c 
D 

E 

A 

B 

C 

D 

E 

WWDC - WWC 
Green River Basin Project 

Cost Breakdown 
Cost of Analyses 

1983 - Present rate + 10% 

# of Anal~ses PriceLAnal~sis 

806 $59.40 

634 33.55 

39 27.50 

742 6.60 

240 15.40 

1984 - Present rate + 20% 

806 $64.80 

634 36.60 

39 30.00 

742 7.20 

240 16.80 

TOrAL 

Total Cost 

$47,876.00 

21,271.00 

1,072.00 

4,897.00 

3,696.00 

$78,812.00 

$52,229.99 

23,204.00 

1,170.00 

5,342.00 

4,032.00 

$85,977.00 

=========== 

$164,789.00 



wwoc - vw: 
Green River Basin Project 

Cost Breakdown 

Laoor (field) 

Mileage 

Capital 

Consultants 

Special Projects 

Literature Research 

write-up 

Public Meetings 

Printing 

Analyses 

20% College Overhead (221,376.00 x .20) 

TOI'AL 

$ 24,072.00 

7,260.00 

45,127.00 

3,000.00 

3,000.00 

1,795.00 

30,720.00 

1,055.00 

10,000.00 

164,789.00 

$290,818.00 

$ 44,275.00 

$335,093.00 



Consultant 

WWDC-WWC Green River Basin Project 
Responsibility Profile 

Principal Investigator 

Craig D. Thompson 

Water Microbiology 

Dr. John Schock 

I 

Project Coordinator 

Steven Greb 

1 
I 
r 

Water Nutrient Specialist Algologist 

Robert Wiza Steven Greb 

Consultant 
Water Chemistry 

Dr. James Aumiller 

1 
Water Chemist 

Jerome Birnbaum 
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