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5.0 USE 
 
 
 
 
5.1 INTRODUCTION 
 
 This chapter presents an inventory of water use and existing water development projects 
in the Green River Basin. An estimate of consumptive use of water was prepared to compare to 
compact allotments, to locate places of use relative to water supplies in the Basin, and for water 
projection estimates. Water use for this report is defined as the total amount of water consumed 
or lost due to human influence in the Green River Basin. Total Basin water use is divided among 
the following sectors: 
 

 Agriculture 
 Municipal and Domestic  
 Industrial 
 Recreational 
 Environmental 
 Evaporation 
 

5.1.1 Colorado River Compacts Administration Program 
  
 The Colorado River Compacts Administration Program in the Interstate Streams Division 
of the State Engineer’s Office was created in 2006 with the aim of collecting the data necessary 
to make water management decisions. Because the program collects high quality water use data, 
the Program is an excellent resource for water use estimates, especially those pertaining to 
agricultural water use. The aims of this program include improving the ability to meet the 
administrative requirements as set out in the Colorado River and Upper Colorado River Basin 
Compacts and to annually and accurately estimate the quantity of water consumed in the 
Colorado River Basin (which consists of the Green River and Little Snake River Basins) of 
Wyoming. These aims are accomplished by the Consumptive Use Determination Plan (CU Plan) 
funded by the Wyoming Legislature in 2008 that aims to accomplish goals in seven components 
that are integral in accomplishing the aims of the Colorado River Compacts Administration 
Program. The seven components are 1) Climate and Hydrology, 2) Diversion and Consumptive 
Use, 3) Water Rights Attribution, 4) Reservoir Operation, 5) Groundwater, 6) 
Administration/Decision Support Tools, and 7) Outreach.  As the 2008 SEO annual report states, 
“…the ultimate goal of any action taken under auspices of this CU Plan and the overall Colorado 
River Compacts Administration Program is to have a clearly defined and defensible approach to 
the implementation and administration of an Upper Colorado River Basin Commission 
(UCRBC) initiated curtailment.” Although this is a relatively new and ongoing program, many 
tasks have been accomplished toward achieving goals in all seven components. 
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5.2  AGRICULTURAL WATER USE 
 

5.2.1 Introduction 
 
 Water in the Green River Basin has been used for beneficial agricultural purposes 
since Territorial days. Agricultural water use, specifically through irrigation, accounts for 
the vast majority of water consumption in the Green River Basin and the state. This 
section discusses agricultural water use in the Green River Basin. Leonard Rice 
Engineers, Inc. recently completed a water rights mapping project for the State 
Engineer’s Office. As part of that project, two products were 1) the Wyoming Water 
Rights Attribution Geodatabase (WYWRAG), and 2) an irrigated lands consumptive use 
analysis technical memorandum. The WYWRAG is a ESRI Arcview-based geodatabase 
of water rights permits, irrigation infrastructure and irrigated lands. The consumptive use 
memo presents the results of a crop consumptive use analysis for the Green River basin. 
The consumptive use work (Leonard Rice Engineers, Inc., 2009) provided the majority of 
information presented in this section.  
  

5.2.2  Agricultural Water Use Methodology 
 
 The steps listed below outline the procedure that was used for determining 
agricultural consumptive use in the Green River Basin: 

 
 Determine irrigated acreage ( see Section 5.2.3) 
 Identify and document information for key diversion structures, including 

crop types, irrigation practices, and general operations (5.2.4) 
 Determine supply source for irrigated acreage (5.2.5) 
 Calculate potential crop consumptive use (evapotranspiration) and 

consumptive irrigation requirements, and determine effective precipitation 
(5.2.6) 

 Calculate water supply limited or actual crop consumptive use (5.2.7) 
 Estimate livestock consumptive use (5.2.8) 
 
The following definitions are for the terms used in this report: 
 

 Evapotranspiration: The total amount of water that would be used for crop 
growth if there was an ample water supply; also called potential consumptive use. 

 Effective Precipitation: The portion of precipitation that is available to meet the 
evapotranspiration requirements of the crop (Some precipitation runs off or is 
evaporated without helping meet the water needs of a crop, and is therefore not 
effective as used herein). 

 Consumptive Irrigation Requirement (CIR): The amount of water over and 
above effective precipitation that is required from a surface or groundwater source 
to fully meet crop consumptive use. Calculated as evapotranspiration less 
effective precipitation; also called irrigation water requirement. 
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 Supply-Limited Consumptive Use: The amount of water actually used by the 
irrigation practice, limited by water availability; also called depletion.  

 
The association of irrigated land with irrigation structures has allowed for more 

accurate quantification of consumptive use estimates than in previous basin planning 
efforts; the analysis of crop consumptive use prepared by LRE (Leonard Rice Engineers, 
Inc. 2009)was performed using StateCU, a generic, data-driven consumptive use model 
and graphical user interface (GUI) combining climate analysis and an irrigation diversion 
structure analysis based on water supply-limited actual consumptive use.   
 
 5.2.3  Irrigated Acreage 

 
 The State Engineer’s Office, Wyoming Water Planning Program (WWPP) 
estimated that there were about 330,000 acres irrigated in the Green River Basin in 1970 
(Water & Related Land Resources of the Green River Basin, Wyoming, Report No.3, 
1970).   The estimate of irrigated acreage developed for the 2001 Green River Basin Plan 
put the irrigated acreage total at 321,500 acres.  This is a slight decrease in irrigation from 
the 1970 estimate. In this current plan the average total irrigated acreage is reported as 
334,500 acres (Leonard Rice Engineers, Inc. 2009). The irrigated acreage numbers from 
1970, 2001 and 2009 are very similar.  From the higher acreage reported in 2009 to the 
lower acreage reported in 2001 is a variation of only about 4 percent. 
 

Figure 5-1 shows irrigated lands in the Green River Basin including lands 
irrigated with surface water and groundwater, man-induced sub irrigation (e.g., lands 
adjacent to crop lands which may be too wet to farm but which consume water which 
runs off of croplands during normal irrigation practices), idle lands (i.e., lands under ditch 
and having valid water rights but not irrigated during the year mapping was done for one 
or more reasons), and man-made riparian areas (e.g., seepage from dams and canals and 
irrigation water wasteways).  

 
Table 5-1 shows the irrigated acreage estimates by sub-basin for a representative 

wet year (based on 1997 imagery), a representative dry year (based on 2002 imagery), 
and the acreage total from the 2001 Green River Basin Plan. Figure 5-2 presents 4th level 
hydrologic unit code (HUC-8 sub-basin) sub-basin boundaries, which correspond 
approximately with the sub-basins in Table 5-1. The average total irrigated acreage is the 
average of the wet year acreage and dry year acreage, 334,500 acres, which is a 1.2 
percent increase over the total in the 1970 Green River Basin Plan.  The difference is due 
in part to the variation in methodology used between the two plans. For the 1970 Green 
River Basin Plan and the 2001 Green River Basin Plan, water rights were not assigned 
specifically to irrigated acreage or diversion structures.  
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Table 5-1 - Irrigated Acreage by Sub-basin 

Sub-basin Wet Year Dry Year 
2001 GRB 

Plan 
  Acres 

Upper & Mainstem Green River  143,293 126,844 133,372
New Fork 57,900 55,457 52,707
Big/Little Sandy Rivers  19,951 16,241 22,506
Green River Below Fontenelle 1,373 1,097 2,042
Blacks Fork 88,972 63,978 75,173
Hams Fork  12,746 10,811 10,287
Henrys Fork 19,735 15,057 16,690
Little Snake  15,423 14,725 16,959
Vermillion/Salt Wells Creeks 3,180 2,160 674
Total 362,573 306,369 330,410
Average Total Irrigated Acres 334,500 330,410

Source: Leonard Rice Engineers, Inc. 2009
Notes: Sub-basin names are those used in the source document and commonly used by SEO. 

They are not the same as HUC-4 sub-basins shown on Figure 5-2. 
 
The irrigated acreage assessment above did not include lands in the Great Divide Basin.
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 5.2.4  Irrigated Crops 
 

A part of estimating the amount of water used for irrigation is the irrigated crop 
distribution. Crop evapotranspiration (ET), consumptive irrigation requirements (CIR), 
and irrigation methods vary by crop type. An accurate assessment of crop distribution is 
important in the modeling of consumptive uses and in valuing the agricultural sector 
dependent on those crops.  

 
Grass hay and alfalfa are the main crops in the Green River Basin and were the 

two crop types used in this analysis (Leonard Rice Engineers, Inc. 2009).  Small grains 
and cash crops are very limited; in the entire Basin only the southwestern Green River 
Basin produced anything besides grass hay and alfalfa. Table 5-2 lists the percentage of 
acreage used for grass hay and alfalfa in each water district within Water Division IV. 
Figure 5-3 presents the water district boundaries for the Basin and also lists diversion 
structures within each district. 
 

5.2.5 Diversions 
 

 Surface Water 
 
  Diversion records throughout the Green River Basin are sparse. For this Green 
River Basin Plan update, 23 structures were identified where the majority of monthly 
diversions have been recorded since the early 1980s (Leonard Rice Engineers, Inc. 2009). 
Missing diversion records were extrapolated using pattern gages by assigning explicit 
structures to a gage and filling in data gaps with the average of available months for the 
wet, normal, or dry hydrologic condition identified for the missing year. Table 5-3 lists 
the average monthly diversions during the irrigation season for the 23 structures with 
diversion records and identifies the pattern gages used for filling in missing data.  
 
 Groundwater 
 
 As of December 2007 there were 2,872 wells with permits for agricultural use in 
the Green River Basin including 115 irrigation wells and 2,757 stock wells; Figure 5-4 
shows the locations of active irrigation wells in the Green River Basin. Agricultural use 
of groundwater includes both irrigation and livestock watering (stock) wells and 
developed springs. Irrigation use of groundwater in the Green River Basin is estimated at 
7,800 acre-feet per year.  
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Table 5-2 - Crop Types by Water 

District 

Water 
District 

Grass Hay and 
Pasture  Alfalfa 

1 100% 0%
3 96% 4%
5 100% 0%
6 71% 29%
7 100% 0%
8 89% 11%
9 95% 5%

10 95% 5%
11 95% 5%
14 100% 0%
15 90% 10%

Source: Leonard Rice Engineers, Inc. 2009 
Note: See Figure 5-3 
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Note:  Monthly diversion records for 23 structures were compiled and extended.  The majority of the explicit structures had monthly diversion recorded starting in the 
1980s.  Missing diversion records were estimated using the pattern gage approach where the characteristics of an explicit gage are used to estimate missing records. See 
Leonard Rice Engineers, Inc. 2009 and its supporting documentation for a more complete description of methods.

Table 5-3 - Average Monthly Diversions and Pattern Gage Assignments 

Model ID Structure Name 

Pattern 
Gage 

Assignment
April May June July Aug Sept Total 

Acre-feet 
5005005 Anderson & Howard Canal 9210500 274 1,768 3,166 2,234 1,076 333 8,851
5005085 La Barge No. 2 Ditch 9210500 239 1,144 1,153 733 555 165 3,989
7000188 East Fork Canal 9196500 0 792 1,462 780 304 129 3,467
7000223 Fremont Ditch (Pine Creek) 9196500 0 392 1,258 1,283 448 289 3,671
7000237 Gilligan & Iven Ditch 9196500 0 607 866 580 258 123 2,435
7000293 Highland Canal 9196500 0 3,531 9,966 7,454 2,393 1,948 25,292
7000663 Tibbals Ditch 9196500 0 1,104 1,585 994 569 532 4,784
7154143 Overland Ditch (East Fk River) 9196500 0 1,392 2,144 1,453 197 94 5,280
8000215 First Mesa Canal 9523000 0 3,838 5,170 3,202 1,611 1,357 15,178
8153666 West Side Canal 9523000 0 5,419 8,890 4,770 2,049 1,509 22,638
10000301 Homestake Ditch 9188500 307 1,255 2,388 1,623 593 270 6,436
10000471 Musselman Ditch (District 10) 9188500 0 464 791 407 166 98 1,926
10000610 South Piney Ditch 9188500 35 758 2,015 1,169 272 54 4,302
10000715 Yankee Ditch 9188500 82 410 737 587 495 242 2,553
10000917 Reardon Ditch 9188500 256 1,344 1,990 1,178 408 192 5,368
10000943 North Piney Ditch 9188500 50 852 1,742 1,223 712 429 5,007
11000124 Canyon Ditch (Green River) 9188500 0 1,306 2,692 3,190 1,847 801 9,836
15153041 Black's Fork Canal 9218500 0 7,535 13,440 9,293 4,162 3,666 38,096
15153048 Bridger Butte Canal 9218500 198 1,648 2,615 1,213 265 423 6,362
15153084 Center Ditch 9218500 54 198 490 242 141 145 1,269
15153153 Fort Bridger Canal 9218500 189 1,424 2,203 1,540 895 850 7,100
15153348 Pine Grove Canal 9218500 162 2,659 4,520 2,740 567 533 11,182
15153440 Twin Butte Ditch (District 15) 9218500 161 975 1,792 1,352 489 471 5,240
Source: Leonard Rice Engineers, Inc. 2009         
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Theoretical Maximum Diversion Requirement 
 

Not all of the water diverted for irrigation goes to meeting the CIR; in fact the 
CIR can represent less than half of the total diversion amount. A significant portion of the 
diverted flow is lost to seepage from the conveyance ditch, lateral ditches, and field 
ditches; headgate leakage; evaporation losses from sprinklers; ditch tailwater waste; field 
runoff; and deep percolation past the crop root zone. The proportion of water ultimately 
consumed by the crop compared to the total volume of water diverted from the stream is 
referred to as overall efficiency. Using estimated overall irrigation efficiency, one can 
calculate the theoretical maximum diversion requirement from the theoretical CIR. 
Irrigation efficiency typically varies throughout the irrigation season but decreases as the 
amount of water applied relative to the crop irrigation requirement increases. For 
example, overall efficiency would typically be at a minimum during the early irrigation 
season when water supply is abundant but crop water requirements are minimal. 
Conversely, overall efficiency would typically be at a maximum during the summer 
months (July and August) when water supply is limited, soil moisture is depleted, and 
crop water requirements are at a maximum.  

 
As noted previously, 23 structures were identified as having sufficient diversion 

records to enable determination of actual or supply-limited consumptive use (Leonard 
Rice Engineers, Inc. 2009).  These 23 structures were used as a basis for estimates of 
consumptive use for the structures without sufficient diversion records.  Conveyance 
efficiency is applied to headgate diversions to determine the amount of water delivered to 
the farm. Table 5-4 lists conveyance efficiency for explicit source structures. 

 
Application efficiency (or on-farm efficiency) is the ratio between the crop 

consumptive use and the amount of water applied to the lands, whether by sprinklers, 
flood irrigation or other application method. The water supply-limited analysis caps 
application efficiency at a standard maximum and allows application efficiency to vary 
up to that maximum based on water supply. Maximum flood application efficiency was 
assumed to be 60 percent and maximum sprinkler acreage efficiency was assumed to be 
80 percent based on standard references.  
 

5.2.6 Consumptive Use Requirement  
 
This section summarizes how consumptive use requirement of crops was 

estimated (Leonard Rice Engineers, Inc. 2009). The consumptive use of a crop for a 
given area depends on growth stage, water availability, and climate factors such as 
temperature, humidity, solar radiation, and wind speed.  
  
 The CIR is estimated by subtracting effective precipitation from 
evapotranspiration. Alfalfa and grass hay require the most water and thus 
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Table 5-4 - Explicit Structure Conveyance Efficiencies 

Water 
District Model ID Structure Name 

Conveyance 
Efficiency 

3 15153348 Pine Grove Canal 80% 
5 5005005 Anderson & Howard Canal 90% 
5 5005085 La Barge No. 2 Ditch 80% 
7 7000237 Gilligan & Iven Ditch 80% 
7 7000663 Tibbals Ditch 90% 
7 7000223 Fremont Ditch (Pine Creek) 90% 
7 7000293 Highland Canal 60% 
7 7000188 East Fork Canal 60% 
7 7154143 Overland Ditch (East Fork River) 90% 
8 8000215 First Mesa Canal 90% 

08** 8153666 West Side Canal 75% 
10 10000471 Musselman Ditch (District 10) 90% 
10 10000917 Reardon Ditch 90% 
10 10000610 South Piney Ditch 90% 
10 10000715 Yankee Ditch 75% 
10 10000301 Homestake Ditch 90% 
10 10000943 North Piney Ditch 90% 
11 11000124 Canyon Ditch (Green River) 90% 
15 15153041 Black's Fork Canal 80% 
15 15153048 Bridger Butte Canal 90% 
15 15153440 Twin Butte Ditch (District 15) 90% 
15* 15153084 Center Ditch 100% 
15* 15153153 Fort Bridger Canal 100% 

*These ditches gain water en route to irrigated lands from upstream ditch   leakage. 
(SWWRC 2001) 

**West Side efficiency estimated as having significant seepage 

Source: Leonard Rice Engineers, Inc. 2009  
 
 
have the highest CIRs of the crops grown in the Basin, while small grains and beans use 
much less water. Table 5-5 shows CIR and actual consumptive use (CU) for wet and dry 
year scenarios. 
 

For this report the modified Blaney-Criddle method with the high-altitude 
elevation adjustment recommended in ASCE Manual 70 was used to estimate CIR 
(Leonard Rice Engineers, Inc. 2009).  The method generates CIR estimates based on 
local climate data and reflect monthly and annual climate variations, address the effects 
of high altitude, and can be easily reproduced and updated. The elevation adjustment 
recognizes that the modified crop coefficients were developed at lower elevations that do 
not experience the large variation between day-time and night-time temperatures that 
occur in the higher elevations of Wyoming.  
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Table 5-5 - Average Annual Basin Results (1971-2007) for Representative Wet and Dry Year 

Acreage 
  

Water District 
CIR Actual CU 

Percent Short   (Acre-Feet) 
  1 5,879 5,655 4% 
  3 53,142 41,898 21% 
  5 16,804 16,558 1% 
  6 27,656 27,656 0% 

WET   7 63,546 63,073 1% 
YEAR 8 30,407 29,096 4% 

  9 16,940 16,641 2% 
  10 133,172 113,629 15% 
  11 20,527 20,527 0% 
  14 33,795 26,482 22% 
  15 84,663 60,424 29% 
  Total 486,531 421,639 13% 
  1 3,993 3,840 4% 
  3 35,462 30,010 15% 
  5 15,162 15,044 1% 
  6 22,514 22,514 0% 

DRY 7 60,865 60,496 1% 
YEAR 8 29,398 28,097 4% 

  9 14,368 14,222 1% 
  10 118,455 106,650 10% 
  11 17,260 17,260 0% 
  14 25,784 21,677 16% 
  15 63,645 51,044 20% 
  Total 406,905 370,852 9% 

Average 446,718 396,246 11% 
Source: Leonard Rice Engineers, Inc. 2009   
 
 

5.2.7  Water Supply-Limited Consumptive Use of Crops 
 

The CIR is an estimate of how much water crops could use given a full or ideal 
water supply, but crops are often grown with less. Water availability, timing, canal 
capacity, efficiency, and labor availability/costs are some reasons crops receive less than 
a full supply. Adjustments were made to the ideal CIR to account for years when water 
supply is not sufficient to provide a full water supply in the Basin. Table 5-6 shows the 
total water supply-limited consumptive use (the amount of water actually consumed by 
crops) and provides a comparison to the consumptive use estimated in the 2001 Green 
River Basin Plan. Estimates of water supply-limited consumptive use are generally 
similar to those in the 1970 or 2001 Green River Basin Plan.   
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Table 5-6 - Estimated Agricultural Depletion Green River Basin Plan I 2001 
versus Green River Basin Plan 2010 

Sub-basin 

GRBP II 2010 
Consumptive 

Use 

GRBP I 2001 
Consumptive 

Use 

Percent 
Difference 

  (Acre-Feet)   

Upper & Mainstem 
Green River 144,833 152,383 -5%
New Fork 61,784 60,911 1%
Big/Little Sandy Rivers 25,085 36,164 -44%
Blacks Fork 91,688 93,609 -2%
Hams Fork 15,431 12,772 17%
Henrys Fork 24,079 20,658 14%
Little Snake 28,596 20,517 28%
Vermillion/Salt Wells  
Creeks 4,748 4,023 15%
Total 396,246 401,037 -1%

Source: Leonard Rice Engineers, Inc. 2009   
 
 
5.2.8  Livestock Consumptive Use 

 
Livestock growing is the dominant agricultural enterprise in the Green River 

Basin and due to the long winters and relatively short growing season, large amounts of 
grass hay and alfalfa are grown in the area.   

 
Livestock consumption estimates are based on ten gallons of water per cow per 

day and four gallons of water per sheep per day. In 2005 the estimated livestock 
consumptive use was 1,755 acre-feet of water per year. 
 
5.3  MUNICIPAL AND DOMESTIC WATER USE  
 

5.3.1 Introduction 
 

 Municipal and domestic uses are a relatively small but important part of the 
overall water use in the Green River Basin.  Municipal water uses are satisfied by public 
water supply systems, which are served by surface water, groundwater, or combinations 
thereof.  
 
 Domestic water use includes use by rural homes, most of which are served by 
individual groundwater wells permitted for domestic use and public water supply systems 
that serve rural subdivisions, commercial establishments, parks, campgrounds and other 
smaller uses. These small establishments generally have their own water supplies and are 
not hooked up to municipal and industrial water supply systems; they are almost 
exclusively supplied by groundwater.   
 
 Municipal and domestic use is directly proportional to population. The best 
population numbers for the Basin at the time this report was prepared were the 2005 
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estimates prepared by the WDAI Economic Analysis Division, which estimates are GIS 
based census estimates.  
 

5.3.2 Current Municipal and Domestic Water Use 
 
The purpose of this section is to provide current water use information for the 

fourteen (14) Green River Basin cities, towns, and joint power water boards (JPB) that 
supply water to their citizens or customers. 
 
Entities that obtain their primary water supply from surface water and their surface water 
sources are: 
 

 Town of Baggs – Little Snake River 
 Bridger Valley Joint Powers Board – Smiths Fork and Blacks Fork Rivers 
 Town of Dixon – Little Snake River 
 Town of Granger – Green River 
 Kemmerer-Diamondville Joint Powers Water Board – Hams Fork River 
 Town of LaBarge – Green River 
 Town of Pinedale – Fremont Lake Dam 
 Green River/Rock Springs/Sweetwater County Joint Powers Water Board – 

Green River 
  
Entities that obtain their primary water supply from groundwater (and the source aquifer) 
are: 

 Town of Bairoil (Battle Springs Formation) 
 Town of Big Piney (Wasatch Formation) 
 Town of  Marbleton (Wasatch Formation) 
 Town of Opal  (Green River Formation) 
 Town of Superior (Erickson Sandstone) 
 Town of Wamsutter (Wasatch Formation) 

 
One out-of-basin entity, the City of Cheyenne, obtains a portion of its municipal 

water from the North Platte River system and replaces it with water from the Little Snake 
River system. This is because of restrictions on water uses from the North Platte River 
imposed by court decree. Diversions by the city of Cheyenne from the Little Snake River 
to the North Platte River are not included as a Green River Basin municipal water use but 
are included in this report as a separate category of water use.  

 
Table 5-7 shows the current municipal and domestic water use for the Green 

River Basin in acre-feet per year. Information was obtained from the various 
municipalities through direct communication or from the municipalities’ responses to the 
WWDC’s 1999, 2004, 2007, and 2008 “Water System Survey Reports.”  Populations 
served by municipal systems were subtracted from total county populations within the 
Green River Basin to estimate the rural population served by individual domestic water 
systems. 
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Table 5-7 - Municipal and Domestic Water Use in 2005 
                  Municipal               Domestic 
  Surface Water Groundwater Surface Water Groundwater 
  Acre-Feet/Year 

2005 Use 6,578 884 ≈0 2,027 
Total 7,462 2,027 

Note:  2005 was selected as the base year as that was the most recent accurate hydrologic basin 
population number for the 5 county area encompassing the Green River Basin at the time this 
report was compiled.  WWDC 2007 per capita use, State of Wyoming  2007 Water System Survey 
Report  was applied to the estimated 2005 population to estimate total water use. 
 
Municipal Water Use 
 
Municipalities often provide water to customers within and outside their corporate 

limits. Some of the municipalities or joint powers water boards also sell water to 
surrounding water districts; water sales outside the corporate limits for domestic use are 
included in municipal water use estimates for this report. In addition, municipalities may 
sell water to industrial water users; these water sales are considered industrial water uses 
for this report. 

 
Municipal surface water use has increased less than 1 percent since 2001. Table 5-

8 summarizes the surface water use for the eight (8) municipal surface water suppliers in 
the Green River Basin for the year 2005.  The Green River/ Rock Springs/ Sweetwater 
County Joint Powers Water Board supplies over 75 percent of municipal water in the 
Basin.   

 
Municipal groundwater use in the Green River Basin is considered to have no 

impact on surface water flows due to the depth of the wells. Table 5-9 shows municipal 
groundwater use in 2005. Groundwater use has increased by 9 percent since 2001.  Figure 
5-5 shows municipal wells in the Green River Basin. 

 
The largest Green River system municipal water user is not located in the Green 

River Basin. The City of Cheyenne diverted an average of approximately 15,300 acre-
feet of water per year from the Little Snake River Basin to the North Platte River Basin in 
the period 2003 through 2007.  The 14 water suppliers located in the Green River Basin 
deplete approximately 7,462 acre-feet of water per year, about half of Cheyenne’s 
diversion. Cheyenne’s diversions out of basin have increased by 6.4 percent since 2001 
but have not reached the maximum allowed by their water rights. Cheyenne’s potential 
yield from the Little Snake River system is 21,000 acre-feet per year in normal and wet 
years and about 16,400 acre-feet per year in drought conditions. Table 5-10 shows 
diversions for the City of Cheyenne from the 2001 Green River Basin Plan and the 
current Green River Basin Plan.  
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Table 5-8 - Green River Basin 2005 Municipal Surface Water Depletions in Acre-Feet 

City/Town Population1 GPCPD2,3 River Jan. Feb. Mar. Apr. May 
Baggs 354 70 Little Snake  2.8 2.5 2.2 0.3 0.3

BV JPB4 4,500 83 Smith/Black  16.7 16.7 16.7 20.9 29.3

Dixon 81 279 Little Snake 1.5 1.5 1.5 1.5 1.8
Granger 146 120 Green 0.2 0.2 0.2 0.4 4.5

K/D JPB5 3,950 68 Hams Fork  12.0 12.0 12.0 9.0 21.1

LaBarge 421 313.5 Green 7.4 5.9 5.9 5.9 11.8
Pinedale 1,800 288 Fremont Lk 23.2 5.8 11.6 29.0 46.5

GR/RS/SC6 35,000 129 Green  151.7 151.7 151.7 151.7 505.7

Total 46,252 127   215.6 196.4 202.0 218.8 620.9

 

City/Town June July Aug. Sept. Oct. Nov. Dec. Total 

Baggs 1.1 5.0 3.9 3.1 2.2 2.2 2.8 27.8

BV JPB4 37.7 100.4 62.8 50.2 25.1 25.1 16.7 418.4

Dixon 3.0 4.1 3.0 2.5 1.8 1.8 1.5 25.3

Granger 9.8 1.6 1.2 0.6 0.4 0.2 0.4 19.6

K/D JPB5 36.1 75.2 57.2 27.1 12.0 12.0 15.0 300.9

LaBarge 17.7 29.6 22.2 13.3 7.4 5.9 10.3 147.8

Pinedale 23.2 116.1 121.9 81.3 69.7 23.2 34.8 580.7

GR/RS/SC6 758.6 1062.1 910.3 556.3 252.9 252.9 252.9 5057.4

Total 887.3 1394.0 1182.5 734.4 371.5 323.3 334.5 6577.9

Source: WWC Engineering, 2009 (G) 
1Population is WDA&I or service area estimated population as appropriate. 
2Gallons per capita per day(GPCPD) are from the State of Wyoming  2007 Water System Survey Report.  
3GPCPD in the Total row is calculated from the total water use divided by the total municipal populations. 
4BV JPB-Bridger Valley Joint Powers Water Board . 
5K/D JPB-Kemmerer-Diamondville Joint Powers Water Board 
6GR/RS/SC-Green River, Rock Springs, Sweetwater County Joint Powers Water Board. 

 
Note:  2005 was selected as the base year as that was the most recent accurate hydrologic basin population 
number for the 5 county area encompassing the Green River Basin at the time this report was compiled.  
WWDC 2007 per capita use, State of Wyoming  2007 Water System Survey Report  was applied to the 
estimated 2005 population numbers. 
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Table 5-9 - 2005 Green River Basin Municipal Groundwater Uses 

City/Town Wells Depth Population1 GPCPD2,3 Total  

    Feet     Acre-Feet/Year
Bairoil 5 35-51 96 350 38
Big Piney 7 90-900 455 90 46
Marbleton 8 580-830 811 787 715
Opal 3 400-480 99 150 17
Superior 3 1700 239 146 39
Wamsutter 3 1,365-1,905 265 100 30

Total 29  1965 402 884

Source: WWC Engineering, 2009 (G)    
1 Population is WDA&I estimates for 2005.    
2Gallons per capita per day (GPCPD) are from the WWDC 2007 Water System Survey Report.  
3GPCPD in the Total row is calculated from the total water use divided by the total municipal 
population. 
Note:  2005 was selected as the base year as that was the most recent accurate hydrologic basin 

population number for the 5 county area encompassing the Green River Basin at the time this 
report was compiled.  WWDC 2007 per capita use, State of Wyoming  2007 Water System 
Survey Report  was applied to the estimated 2005 population. 

 
 
 

Table 5-10 - City of Cheyenne Diversions 
Municipal Surface Water Export 

Comparison 

Month 

Period 
1995-

19971 
2003-

20072 
Acre-Feet 

January 22 0
February 8 0
March 6 7
April 145 570
May  4,132 7,685
June 9,683 6,853
July 372 166
August 12 0
September 4 0
October 2 0
November 1 0
December 1 0

Total 14,388 15,281

Source: 1Purcell Consulting Technical 
Memorandum,Green River Basin Plan, Basin 
Water Use Profile - Municipal, 2001 
2Cheyenne Board of Public Utilities, phone 
conversation, May 2008 
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Table 5-11 provides a comparison of reported peak day demand with the reported 
system capacity, the capacity of the direct flow, and storage water rights for the 14 
suppliers in the Green River Basin.  The information in the table indicates that the water 
suppliers have sufficient system and water right capacity to meet their existing demands, 
as well as the opportunity to meet the demands of some future growth. However, the 
suppliers may have other water supply problems in the form of system rehabilitation 
needs. Further, simply having water rights does not necessarily mean those water rights 
can meet the demands in drought years; there must be water available at the points of 
diversion and the water rights must have priority dates that can withstand water rights 
regulation in times of shortage. 
 

Domestic Water Use 
 
Existing county populations within the Green River Basin are used as the basis for 

estimating domestic water use. A population of approximately 9,866 are served by wells 
permitted for domestic use.  If it is assumed that this population consumes between 150 
and 300 gallons per capita per day, the resulting estimated domestic water use from these 
domestic wells would range between 2,028 and 4,065 acre-feet per year. Table 5-12 
shows domestic use and Figure 5-6 shows domestic wells in the Basin.  
 
5.4  INDUSTRIAL WATER USE 
 

5.4.1 Introduction 
 

 Industry is a major user of water in the Green River Basin. Industries that obtain 
their primary water supply from surface water sources are electric power generation, soda 
ash production, and miscellaneous smaller users. The industries that obtain their primary 
water supply from groundwater are coal mining, uranium mining and the oil and gas 
industries.  
 

5.4.2 Current Water Use 
 
The industries that obtain their primary water supply from surface water and their 

water sources are: 
 
 Electric Power Generation 

 Jim Bridger Power Plant (PacifiCorp) – Green River 
 Naughton Power Plant (PacifiCorp) – Hams Fork River 

 
 Soda Ash Production and Related Products 

 FMC Wyoming – Green River 
 General Chemical – Green River 
 OCI Wyoming – Green River 
 Solvay Minerals Inc – Green River 
 Church and Dwight (baking soda production) – Green River 
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Table 5-11 - Comparison of Municipal Use and System Capacity in 2007   

Supplier 

Peak Day 
Demand 

System 
Capacity  

Water Right 
Capacity (GW 
or Direct Flow) 

Storage 
Rights 

AFD= Acre-Feet Per Day Acre-Feet 
Baggs          0.68 1.33 1.24 None 
Bairoil 0.77 3.05 0.41 None 
Big Piney        0.41 2.65 3.76 None 

Bridger Valley JPB1  6.60 12.10 15.56 1,500 
Dixon      0.08 0.97 0.97 None 
Granger        0.31 3.09 13.01 None 

GR/RS/SC JPB2   70.58 97.00 79.30 None 

K/D JPB3        6.14 12.83 17.07 1,770 
LaBarge           1.54 1.77 2.64 None 
Marbleton           2.15 2.20 5.40 None 
Opal           0.06 0.41 0.46 None 
Pinedale       9.21 44.20 11.48 17,439 
Superior          0.28 1.60 3.36 None 

Wamsutter      0.83 3.09 1.51 None 

Source: WWC Engineering, 2009 (G) 

1The Bridger Valley Joint Powers Board has water rights for 1,500 acre-feet of storage in Stateline 
Reservoir, without the ability to carry over into the following year.  
2GR/RS/SC-Green River, Rock Springs, Sweetwater County Joint Powers Water Board 
3K/D JPB-Kemmerer, Diamondville Joint Powers Water Board 

 
 
 
 
 

Table 5-12 - 2005 Estimated Domestic Use 

Supplies Population 
Estimated Use* 
Acre-Feet/Year 

Rural Public Water Supply 
Systems 2,200 370 - 740  

Individual Domestic Wells 9,866 1,658 - 3,316 
Total Domestic Use 12,066 2,028 - 4,056 
*Based on the range of 150-300 gallons per capita per day (gpcpd) consumption and 
2005 estimated rural basin population. 
Source: WWC Engineering, Tech Memo 2009 (H) 
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 Miscellaneous 
 Exxon Shute Creek Plant (natural gas processing) – Green River 
 Simplot Phosphates (chemical fertilizer production) – Green River 

 
The industries that obtain their primary water supply from groundwater are: 
 

 Coal mining 
 Uranium mining 
 Oil and gas industries 

 
Information on industrial surface water use was obtained from the various 

industries primarily through the State Engineer’s Office (SEO) Hydrographer’s Annual 
Report or direct communication with industrial users. Information is very limited 
regarding industrial groundwater use because industries' use of groundwater is typically 
short-term and intermittent in nature. In addition there is not a requirement to report 
actual water use on very many SEO permits. The State Engineer’s database shows that 
there are 207 groundwater right permits in the Green River Basin that indicate industrial 
use on the permit. Figure 5-7 shows industrial and miscellaneous wells.  

 
Surface Water Use 
 
Power plants are the largest industrial water users in the Green River Basin, 

accounting for approximately 70 percent of industrial water use. The Jim Bridger and 
Naughton power plants, both owned and operated by PacifiCorp, were estimated to 
deplete approximately 47,800 acre-feet of water per year in 2000. Based on industry-
reported diversions to the SEO, the two power plants depleted approximately 39,700 
acre-feet in 2005 – 2006. Both power plants enjoy the security of storage water: 
PacifiCorp maintains a contract for storage water from Fontenelle Reservoir for use at the 
Jim Bridger Power Plant during times of severe drought and owns and operates Viva 
Naughton Reservoir, which serves as the primary supply for the Naughton Power Plant.  
In both plants, water is used to produce steam for power production and is used in the 
cooling processes. The majority of the water is evaporated in the cooling towers or lost 
through evaporation ponds. Some water is used for dust abatement, plant washdown and 
domestic use.   

 
The soda ash industry consumes over 29 percent of the industrial water used in 

the Basin. There are four major producers of soda ash in the Green River Basin. FMC 
Wyoming Corporation, General Chemical Company, OCI Wyoming, and Solvay 
Minerals, Inc. produced approximately 19.5 million tons of trona in 2005.  FMC operates 
two plants under one management entity, FMC Wyoming, a company consolidated from 
FMC Granger and FMC Westvaco in 2002. Under 2000 levels of production, these four 
producers were estimated to deplete approximately 17,900 acre-feet of water from the 
Green River. Under current levels of production these four producers reported depletions 
of approximately 16,400 acre-feet of water from the Green River. Water is used in the 
soda ash production process to dissolve raw trona mineral to remove 
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impurities. All of the producers, with the exception of Solvay Minerals, Inc., have on-site 
power generation facilities, which consume additional amounts of water. Water is also 
used for dust abatement and domestic supplies. All of the water at the facilities is 
discharged through cooling towers or evaporated from holding ponds. 

 
Church and Dwight purchases soda ash from the General Chemical plant to 

produce baking soda and powdered laundry detergent. As presented in Table 5-13, this 
operation has recently used on the order of 160 acre-feet of water per year. This contrasts 
with 215 acre-feet of water per year reported in the previous basin plan (Green River 
Basin Plan, 2001).  

 
Simplot Phosphates produces chemical fertilizer and obtains its water from the 

Green River/Rock Springs/Sweetwater County Joint Powers Board.  Simplot Phosphates, 
LLC produces Phosphoric Acid (54%), Super Phosphoric Acid (68%) MAP 
Monoammonium Phosphate; a dry granulated fertilizer and FSA (Fluorosilic Acid). In 
2000 the facility used approximately 560 acre-feet of water and used an annual average 
of 605 acre-feet per year from 2004 to 2008. 

 
The remaining one percent of industrial water usage in the Green River Basin is 

consumed by small industries such as coal and uranium mining and oil and gas 
production. These collectively use approximately 1,874 acre-feet of water per year.  
Exxon’s Shute Creek natural gas plant obtains its water through a direct flow right on the 
Green River and groundwater wells. The operation uses approximately 16 acre-feet of 
water per year. Table 5-13 provides recent estimates of the monthly and annual surface 
water use for the 10 largest industrial water users in the Green River Basin.   

 
Green River flows are stored in Fontenelle and Flaming Gorge Reservoirs. Both 

of these dams have hydroelectric generating facilities. The production of hydropower is 
considered a non-consumptive use of water other than the associated reservoir 
evaporation losses which are considered in other sections of this report. 
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Table 5-13 - 2005-2006 Average Monthly Industrial Surface Water Use In Green River Basin 

Month 
January February March April May June July 

Acre-Feet 

Jim Bridger Power Plant1 2,642 1,939 2,626 1,815 1,879 2,122 3,134 

Naughton Power Plant1 900 936 1,033 849 825 938 973 

FMC Wyoming1 601 532 687 693 690 691 702 

General Chemical1 294 291 307 289 298 287 312 

OCI Wyoming1 263 201 200 220 273 286 223 

Solvay1 204 169 194 197 190 195 218 

Church & Dwight1 12 11 10 12 11 9 8 

Exxon Shute Creek2 1 1 1 1 2 2 2 

Simplot Phosphates3 48 46 57 54 44 51 54 
Total Average Monthly 
Use 4,965 4,126 5,115 4,129 4,212 4,581 5,627 

 

Month 
August September October November December Total 

Acre-Feet 

Jim Bridger Power Plant1 2,781 2,620 2,537 2,343 2,122 28,560 

Naughton Power Plant1 1,062 980 941 822 855 11,114 

FMC Wyoming1 666 612 493 450 545 7,362 

General Chemical1 315 352 374 330 339 3,788 

OCI Wyoming1 310 260 249 247 262 2,994 

Solvay1 212 186 204 165 100 2,234 

Church & Dwight1 30 25 11 11 11 160 

Exxon Shute Creek2 2 1 1 1 1 16 

Simplot Phosphates3 56 48 53 45 49 605 
Total Average Monthly 
Use 5,434 5,083 4,863 4,413 4,284 56,833 

Source:  WWC Engineering, 2009 (I)      

                1 From SEO Hydrographer Annual Report Div. 4.     

                2 From 2001 Green River Basin Plan.     

                3 Green River/Rock Springs/Sweetwater County Joint Powers Board 4 year average June 2004 to March 
                 2008.       
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Groundwater Use 
 
Overall groundwater use by industry in the Basin is estimated at 1,954 acre-feet 

annually. It is unlikely that industrial groundwater use in the Green River Basin has 
significant impacts on surface water flows due to its limited and sporadic use and the 
relative distance of most of the operations from major rivers and streams. 

 
 Black Butte Coal Company and Bridger Coal Company provide coal to the Jim 

Bridger Power Plant while Kemmerer Coal Company provides coal to the Naughton 
Power Plant. These companies have several permits for groundwater use, and the water 
generally comes from wells or as a by-product of the mining operations. Coal mines 
primarily use water for dust abatement. The Bridger Coal Company obtains water from 
the Jim Bridger Power Plant for domestic and fire protection use. Kemmerer Coal 
Company obtains domestic and fire protection water from Kemmerer/Diamondville Joint 
Powers Board. 

 
The uranium industry is presently idle in the Green River Basin. Kennecott 

Uranium Company holds water rights for several groundwater wells at its inactive mine 
and processing facility in the Great Divide Basin. The water was used in the milling 
process to extract uranium from the ore. 

 
Oil and gas companies often secure water rights to use the water for on-site 

purposes, such as producing drilling mud and dust abatement. Water use at the wells 
during the drilling process is typically short term. 
 
5.5  RECREATIONAL WATER USE 
 
 Recreational uses of water are important and generally nonconsumptive. Uses 
include boating, fishing, swimming, skiing, golfing, and waterfowl hunting, as well as 
activities such as camping, hiking, and wildlife watching that are enhanced by water in 
streams, lakes, and rivers. While consumption of water is usually not involved, the 
existence of a sufficient water supply is important for a quality experience. This section 
describes current water-based recreational uses, in terms of specific activities and in 
terms of geographic locations.  
 

Fishing 
 
Fishing is a major water-based recreational activity in the Green River Basin with 

many places to take advantage of this activity including backcountry lakes, reservoirs, 
numerous small streams, the New Fork River, and the mainstem of the Green River. 
Sport fish species in these waters include native Colorado River cutthroat trout, brown 
trout, golden trout, brook trout, lake trout, rainbow trout, and mountain whitefish. Fishing 
is a non-consumptive use of water, but water quantity and quality are important to 
maintain habitat conducive to sport fish.  
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The Green and New Fork rivers are outstanding wade and floating fishing areas 
and are notorious for supporting a blue ribbon fishery. Outfitters offer guided fishing and 
float-fishing trips in the Green River Basin. Warren Bridge to Highway 351 is the most 
popular destination for float fishing and wade fishing in the Upper Green River. The 
Green River below Fontenelle Reservoir is also a popular destination. The quality fishery 
and the relatively easy river access make these sections of the Green River well-liked. 
There are more than 600 Bridger Wilderness lakes that support fish. 

 
Seedskadee National Wildlife Refuge contains a high-quality cold water fishery 

that is sustained by flows from Fontenelle Dam, upstream of the refuge. Primary game 
species on the refuge include rainbow trout, brown trout, and cutthroat trout. Flaming 
Gorge Reservoir, at the southern edge of Wyoming’s Green River Basin, supports a 
fishery that includes lake trout, Kokanee salmon, rainbow trout, brown trout, smallmouth 
bass, and channel catfish. 

 The Green River Basin has many fishing opportunities and is considered by many 
to provide excellent fishing opportunities in its lakes, streams, rivers and backcountry 
areas. The Wyoming Game and Fish Department maintains the most complete database 
on the Green River Basin fisheries and the utilization of the resource.  

  
 Boating 
 
 The streams, rivers, and lakes of the Green River Basin provide numerous 
opportunities for boating, water-skiing, and floating. These opportunities include 
canoeing on lakes, flatwater streams, and rivers; whitewater kayaking on small streams; 
float fishing; and long-distance river trips. The most popular boating destination is 
Flaming Gorge Reservoir. Other popular destinations include Fremont Lake and 
Fontenelle Reservoir. 

The most popular boating destinations for fishing are along the Green and New 
Fork Rivers. Overnight river trips are increasing in popularity along the Green River, 
particularly in the northern reaches where public river access is available. While 
opportunities exist for whitewater kayaking on small tributary streams, the Green River 
Basin is not a major destination for kayakers. 
 

Boating opportunities are generally dependent on streamflow, which is influenced 
by winter snowpack and reservoir releases which are usually dictated by other water uses.   
A quality boating experience requires a water level (in lakes) or flow rate (in rivers) 
sufficient to support the reason for boating, whether it is fishing, water-skiing or some 
other sport.  In this context, future water development projects must be evaluated for their 
effect on such levels. Boating is considered a non-consumptive use of water.  

 
Little quantitative data exist on the numbers of watercraft using these facilities 

and whether numbers approach or exceed the carrying capacity of the water body used.   
The Bureau of Reclamation has indicated that, while not the rule on Wyoming waters, a 
ceiling capacity of one boat per ten surface acres of water is used elsewhere to measure 
use versus capacity.  
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 Waterfowl Hunting 
 

Stable waterfowl populations are dependent on reliable open water and wetland 
habitat, and, therefore, are affected by hydrological changes that could influence the 
quality and availability of those areas. As a recreation activity, waterfowl hunting is 
therefore dependent on suitable water supplies, habitat, and waterfowl populations.  
While waterfowl hunting occurs throughout the Green River Basin where suitable habitat 
exists, some of the primary destinations for this activity include the Farson area and 
Seedskadee National Wildlife Refuge. 

 
Harvest objectives have not been used since 1993 because the harvest is 

parameterized by the boundaries of season length and bag limits by the U.S. Fish and 
Wildlife Service (USFWS).  In effect, the desired harvest is a prospective number using 
past hunter success, population effects, and regulations in concert with current-year 
populations. With current duck populations and hunting pressure, it appears there is a 
sufficient resource to provide a quality duck hunting experience now and in the near 
future with the existing water resources of the Basin. 

 
In like fashion, goose hunting seasons and bag limits are set under guidelines 

from the USFWS, although states have flexibility in setting bag and possession limits. 
Also like duck populations, goose populations are strong and increasing and it appears 
there is a sufficient resource to provide a quality goose hunting experience now and in the 
near future with the existing water resources of the Basin. However, because the Rocky 
Mountain population nests and breeds locally, it is possible for local water development 
projects to adversely affect local goose populations (and hunter success) if breeding and 
nesting sites suffer net loss, even as continental populations continue to rise. 

 
Skiing and Winter Sports 
 
Downhill and nordic skiing, snowshoeing, and snowmobiling are all winter sports 

enjoyed in the Green River Basin; downhill skiing is the only recreational water 
consumer out of that list. Consumption is through evaporation during the snowmaking 
process, which has been estimated at about 20 percent consumptive. However, while 
downhill skiing is a consumptive user, the water use is a minor one. White Pine Ski 
Resort, located about 10 miles northeast of Pinedale, is the only lift-serviced downhill ski 
area in the Green River Basin. White Pine offers two triple chair lifts, about 25 trails, and 
a vertical drop of 1,100 feet. The resort has a limited snowmaking system, which draws 
water from a small reservoir in the Surveyor Park drainage. A plan is in place to expand 
snowmaking throughout most of the ski area. Actual water use of White Pine is not 
known. Based on USFS estimates, White Pine Ski Resort has about 30,000 skier days per 
year. 
 

Several locations offer designated and groomed cross-country ski trails, including 
White Pine Resort, Skyline Drive, Kelly Park, and CCC Ponds areas near Pinedale. In 
addition, many ungroomed cross-country and backcountry ski routes are available on 
National Forest lands. A recent study found that nordic use in the Pinedale area is similar 
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to alpine use at the ski area, making it a significant winter recreation attraction in the 
area. Other winter sports available in the Green River Basin include snowshoeing and 
snowmobiling.  

 
Golfing 
 
Golfing is a popular recreational activity in the Green River Basin. There are four 

golf courses in the Basin that provide a recreational amenity to residents and visitors.  
Major water use at golf courses is for irrigation of the greens and fairways. The use is 
often considered a municipal use, similar to park and cemetery use. While golfing is a 
consumptive use of water, the water use is minor compared to other uses. Figure 5-8 
shows the locations of golf courses and ski areas in the Green River Basin.  

 
 Wyoming State Parks and Historical Sites 
 
 There are five State Historic Sites (SHS) and no State Parks in the Green River 
Basin. Water use at the State Historic Sites is primarily for drinking water and sanitation. 
Figure 5-9 shows the locations of state historic sites in the Green River Basin. About 86 
percent of all visitations (to all parks and historic sites) occur in the months of June, July 
and August, with attendance in each of those months almost equal. Slightly over half the 
visitors are first-time visitors.  Approximately one in four visitors are traveling with a 
boat or canoe, indicating some water-based recreation is intended, either at that location 
or elsewhere on that particular trip. Approximately 58 percent of the visitors are from out 
of state. In 2007 there were 29,559 visitors to Fort Bridger and 22,695 visitors to the Fort 
Bridger Museum, more visitors to Fort Bridger and less to the museum than in 2000.  
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 National Forests 
 
 National forests within the Green River Basin include Wasatch National Forest, 
Ashley National Forest, and parts of the Bridger/Teton National Forest and Medicine 
Bow National Forest.   
 

Most of the headwaters of the Green River Basin are located within the Bridger-
Teton National Forest, administered by the United States Forest Service (USFS). These 
areas support a variety of developed and undeveloped facilities that are either dependent 
on (e.g., boating and fishing access) or compatible with (e.g., camping areas) water-based 
recreation. USFS lands and recreation sites are managed by the Pinedale District (north 
and northeast areas), the Big Piney District (northwest areas), and the Kemmerer District 
(west areas).  Recreation sites and facilities include the following: 

 
 17 developed campgrounds; 
 Numerous unimproved camping sites; and 
 Key destinations include the Green River lakes, the Green River, Fremont Lake, 

Boulder Lake, Willow Lake, New Fork Lake, Halfmoon Lake, Middle Piney 
Lake, North Piney Lake, the more than 1,000 Bridger Wilderness Lakes, and the 
Hams Fork River. 

 
A small portion of the far southeast reaches of Wyoming’s Green River Basin 

(Little Snake River drainage) is located within the Medicine Bow National Forest. This 
area generally supports dispersed fishing and camping opportunities, along with two 
developed campgrounds. The High Savery Reservoir is just west of the Medicine Bow 
National Forest. The Flaming Gorge National Recreation Area is administered by Ashley 
National Forest. 
 
 Bureau of Land Management 
 

Most of the Green River Basin consists of public lands administered by the BLM, 
under the Pinedale, Rock Springs, Kemmerer, and Rawlins Field Offices. Most water-
based recreation on BLM lands occurs along larger rivers such as the Green River, New 
Fork River, and Big Sandy River. Key water-related recreation sites administered by the 
BLM include the following: 

 Upper Green River/Warren Bridge – Northwest of Pinedale.  Includes 12 
designated river access and camping sites as well as a developed campground at 
Warren Bridge. 

 Boulder Lake – East of Pinedale.  Includes two campgrounds (North Boulder 
Lake and Stokes Crossing) that support boating, fishing, and other recreation 
activities.  

 CCC Ponds – East of Pinedale.  Includes a series of ponds and trails that provide 
fishing opportunities as well as hiking, biking, and cross-country skiing trails. 

 New Fork Campground – Near Boulder.  Includes a rustic campground and river 
access for boating and fishing. 
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Summary of Recreational Use 

 The Wyoming Business Council tracks recreation and tourism trends throughout 
the state. Based upon the most recent visitor surveys taken in 2008, 11 of the top 15 
outdoor recreation activities in Wyoming are either water-based (boating, fishing, skiing) 
or water-related (hunting, camping, birdwatching). The top outdoor recreational activities 
in Wyoming are listed below with water-dependent or water-related activities in bold:  

 Outdoor Activity   Percent of Visitor Participation 
1. Wildlife Watching      39.5% 
2.  Hiking or backpacking     21.4% 
3.  Camping       15.1% 
4.  Bird Watching      11.9% 
5.  Fishing       10.8% 
6.  Bicycling        8.0% 
7.  River Rafting        7.7% 
8.  Snow skiing/snowboarding       5.8% 
9.  Boating         5.1% 
10.  Canoeing or kayaking       4.5% 
11.  Hunting         3.8% 
12.  Mountain Climbing        3.7% 
13.  Snowmobiling        3.4% 
14.  Golfing         2.7% 
15.  Rock Climbing        2.2%   
 

In general, the recreational uses of water in the Green River Basin are 
nonconsumptive, but these uses do require an adequate supply of water. This water use is 
important for contributions to the local economy and the less-tangible benefits of lifestyle 
quality that recreation opportunities provide to both residents and visitors. These benefits 
vary by activity and individual, but generally include exercise and relaxation, as well as 
opportunities to spend time with friends and family. Economic benefits include both 
recreation and recreationally-based travel which generated more than $550 million in 
spending within the Green River Basin in 2007 and created 5,750 jobs in the same time 
period. Over the 10-year period from 1997 to 2007, travel-related spending in the Green 
River Basin has grown at a rate of 8.4 percent, while employment has grown 2.9 percent.  
Growth in spending and employment in the Green River Basin has outpaced statewide 
trends.   

 
5.6  ENVIRONMENTAL WATER USE  
 

5.6.1 Introduction  
 

 Environmental water uses include the water needed to support fish and other 
water-dependent plant and animal species and the associated water-dependent ecosystem 
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functions. In all, about 1.5 million acres of land in the Green River Basin rely on water 
from streams, reservoirs, and irrigation to support a variety of environmental water needs. 
Environmental water uses are primarily non-consumptive, with many of the benefits to 
the environment accruing from the natural flow in streams and rivers, as well as the 
storage, distribution, and use of water for other primary purposes.  

 
Previous studies conducted by the WWDC, SEO, the USFWS and the WGFD 

have estimated the amount of water designated for or consumed by various 
environmental uses. These include but are not necessarily limited to instream flow water 
rights permitted by the Wyoming State Engineer, minimum reservoir pools, instream 
bypasses designated to enhance fisheries and wildlife habitat, wetlands, direct wildlife 
consumption, evaporation from conservation pools and maintenance of riparian areas.  
Environmental uses downstream on the Green and Colorado Rivers must also be 
considered such as those needed to restore habitat of Colorado River cutthroat trout. 

 
5.6.2 Current Water Use  
 
Environmental water uses are generally nonconsumptive and therefore do not 

have a specific use assigned to them. The following environmental factors need to be 
considered when discussing water use.  

 
Instream Flows 
 
Wyoming’s instream flow statutes recognize the economic fact that water 

resources have value in nonconsumptive uses such as instream flows. Such flows not 
only contribute to aesthetic character and biological diversity of the river basin planning 
areas, they also support recreational fisheries that are important to river basin residents 
and to the river basin and state economies. Reductions in streamflow can affect the 
quality of water by increasing temperature and concentrations of constituents to levels 
deleterious to aquatic life. Lower streamflows also can impact the composition and 
distribution of wetland and riparian habitats that are critical to amphibians, birds, 
waterfowl, and mammals in an arid environment.  

 
The Instream Flow Law, passed in 1986 by the Wyoming Legislature, allows for 

the maintenance of streamflows to be considered a beneficial use of water.  Designation 
of instream flow water rights are regulated under Wyoming Statutes, Article 10-Instream 
Flows, 41-3-1001, et seq.  Under these statutes, “unappropriated water flowing in any 
stream or drainage in Wyoming may be appropriated for instream flows to maintain or 
improve existing fisheries and declared a beneficial use of water by the WSEO, if such 
use does not impair or diminish the rights to any other appropriator.”  Only the WGFD 
through the State Game and Fish Commission can apply for an instream flow permit.  
The WGFD completes biological studies to determine what instream flows are necessary 
to support and maintain the form, function, and ecological processes of a river. After the 
WGFD identifies stream segments where instream flow protection is needed to maintain 
the fishery and makes a determination of the water necessary to maintain or improve the 
fishery, the Wyoming Water Development Commission (WWDC) assesses the 
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hydrologic feasibility of the permit. The feasibility study includes a determination of 
hydrologic conditions and the availability of unappropriated water. The WSEO then 
holds a public hearing prior to making the decision regarding the amount of instream 
flow. Based on this information and public input, the WSEO then issues a decision on the 
permit. The WWDC holds the water right for all instream flow permits.  

 
Several rivers and streams in the Green River Basin are permitted for instream 

flow water rights and several are in the process of being studied by the WGFD to 
determine appropriate flows. Figure 5-10 shows the locations of all current instream flow 
permits. Many filings for instream flow permits are on streams containing Colorado 
River cutthroat trout, and are intended to help protect that species, which is being 
considered for listing as an endangered species under the federal Endangered Species 
Act.   

 
For most streams and rivers that are permitted for instream flow water rights, the 

WGFD has determined that a seasonal range of values is required to sustain a healthy 
environment for fish and other wildlife rather than a constant flow. The WGFD has also 
estimated stream maintenance flows for several other streams in the Green River Basin 
that do not have instream flow rights. These values are preliminary estimates of the flows 
necessary to support game fish populations in the late season during low flow months. A 
WGFD application for an instream permit for these or other drainages in the Green River 
Basin could occur in the future upon further study and in accordance with the instream 
flow permitting process. There is no enforcement or legal water rights associated with 
WGFD stream maintenance values.  

 
 Reservoir Minimum Pools 
 
 Several reservoirs in the Green River Basin have storage permitted for a variety of 
environmental uses.  These uses, as they appear on the water rights, include fish or fish 
and wildlife. Recreational uses defined on permits can be considered environmental to 
the extent that water in storage for recreational purposes, and not released for other 
consumptive or nonconsumptive uses, can be environmentally beneficial for fish habitat 
and wildlife consumption. Reservoirs with permitted capacity for stock water similarly 
serve a dual environmental function. Reservoirs with fish or fish and wildlife uses or 
pools listed in their permitting documents include: 
 

 Boulder (1,621 acre-feet) 
 High Savery (5,724 acre-feet) 

 
Reservoirs that have an un-segregated portion of their total storage devoted to fish and 
wildlife (or similar use): 
 

 Big Sandy 
 Flaming Gorge 
 Fontenelle 
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Direct Wildlife Consumption 
 
Habitat for wildlife species in the Green River Basin is an important component 

of water needs and includes areas such as open water, riparian, shores, and wetlands. The 
largest water users include elk, mule deer, antelope, and other big game species, although 
consumptive water use also occurs for smaller mammals, birds, and other species.  
Quantifying consumptive water use is challenging because of the uncertainties about 
wildlife population and specific animal water needs. Previous investigations have 
estimated direct wildlife water consumption in the Green River Basin is likely around 
400 acre-feet per year. In relation to other water uses in the Green River Basin, direct 
wildlife consumption is a minor component of overall water use.  

 

 Threatened and Endangered Species 
 
 Water-dependent threatened and endangered species are defined as species that 
spend more than one-half of their lives in water, shores, wetlands, or riparian areas. The 
presence of threatened or endangered species of plants and animals or of species that 
might be considered for such listing can make water management and development more 
complex. Federally listed threatened and endangered species that are dependent on water, 
wetlands and riparian areas in the Green River Basin include five species of fish and one 
species of wetland plant.  State listed species of concern on water, wetland, and riparian 
area in the Green River Basin include 15 birds, 4 amphibians, 3 mammals, 10 fish, and 32 
plants.  
 

There is no designated critical habitat for threatened or endangered species in 
Wyoming. However, critical habitat for the Colorado pikeminnow, razorback sucker, 
bonytail, and humpback chub has been designated at downstream locations outside of 
Wyoming in the Yampa River from Craig, Colorado to the Green River, the White River 
from Rio Blanco Dam to the Green River, and the Green River from Dinosaur National 
Monument to Lake Powell. Changes in Green River flows or water quality in Wyoming 
have the potential to impact downstream habitat for these endangered fish species. 

 
 Kendall Warm Springs is the only known habitat of the Kendall Warm 

Springs Dace, a unique fish subspecies and endangered under the Endangered Species 
Act. The fish resides only in a warm spring tributary to the Green River, within the 
Bridger-Teton National Forest. Historic threats to this fish included habitat degradation, 
over-collection and pollution from detergents and soaps. 

 
The Colorado cutthroat trout is of particular concern because it is the only native 

trout present in the Green and Little Snake River drainages. The WGFD has instituted a 
management program designed to protect and enhance the natural populations of 
Wyoming’s native cutthroat trout. The WGFD has been actively working to restore 
habitat for the species in the LaBarge Creek drainage and in the headwaters of the Little 
Snake River on the west slope of the Sierra Madres. Management of the trout is intended 
to prevent the species from becoming listed as threatened or endangered and in 2007 it 
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was determined that listing these species as threatened or endangered was not warranted.  
Work involved in protecting this native fish is considered non-consumptive of water, 
although the use of instream flow water rights and habitat improvement will affect future 
water development activities in the immediate vicinity of such work. The Upper 
Colorado River Endangered Fish Recovery Program in 2008 received the Cooperative 
Conservation Award (CCA) from the U.S. Department of the Interior for significant 
contribution and outstanding collaboration efforts among federal and non-federal entities 
who are accomplishing on-the-ground conservation achievements.  
 

The Wyoming Natural Diversity Database (WNDD) lists 460 plant species of 
concern in the State of Wyoming. Of those sensitive plants listed, 32 species are listed as 
facultative wetland or obligate wetland and potentially occur in Carbon, Lincoln, 
Sublette, Sweetwater, and Uinta Counties. Facultative wetland species are plants that 
typically occur in wetlands, but occasionally are found in non-wetlands; obligate wetland 
plants almost always occur in wetlands. These wetland plant species are dependent on the 
various water sources in the Green River Basin that contribute to providing suitable 
habitat.  
 
 Wetlands 
 
 Wetlands are lands transitional between terrestrial and aquatic systems where the 
water table is usually at or near the surface or the land is covered by shallow water.  For 
purposes of classification, wetlands must have one or more of the following three 
attributes: 
 

1) At least periodically, the land supports predominantly hydrophytes;  

2) The substrate is predominantly undrained hydric soil; and  

3) The substrate is non-soil and is saturated with water or covered by shallow water 
at some time during the growing season of each year. 

 
Wetlands provide food, shelter, and breeding habitat for waterfowl and other 

wildlife.  They may improve the water quality by contributing to the removal of nutrients, 
sediment, and other impurities in water, in turn protecting rivers and lakes and help 
control erosion and flooding during high water events. Wetlands are protected under the 
Clean Water Act and any activities that require the dredging or filling of wetlands are 
subject to permitting and mitigation requirements. 

 
About 383,000 acres are mapped as wetlands in the Green River Basin based on 

National Wetlands Inventory (NWI) mapping. No NWI digital wetland mapping was 
available in the northern portion of the Green River Basin; therefore, estimates of total 
wetland acreage are understated. Wyoming Gap Analysis (WGA) mapping indicates that 
about 452,000 acres of irrigated croplands are present in the Green River Basin and are 
comprised of row crops, alfalfa fields, irrigated native meadows, and orchards.  
Comparison of the NWI mapping with WGA mapping indicates that NWI wetlands 
include some 177,000 acres of irrigated land in the wetlands mapping acreages. These are 
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most likely to include irrigated meadows that support wetland vegetation or other mesic 
grass and forb species on seasonally wet soils.  
 
 Wetlands in the Green River Basin provide significant nesting and breeding 
habitat for local populations of ducks and geese. In fact, the Green River Basin is an 
important contributor to Wyoming’s status as one of the largest waterfowl resident states 
in the western U.S., with the total number of duck breeding pairs more than double the 
total in Nebraska and Colorado combined for 1999. These local birds are the primary 
target of waterfowl hunters, and as such their reproductive success is important to future 
environmental and recreational pursuits. In the Green River Basin, areas near Farson, 
Eden and the Seedskadee National Wildlife Refuge are the most heavily hunted for 
waterfowl.  
 

The Seedkadee National Wildlife Refuge (NWR) provides important wetland and 
riparian habitat. Created initially as environmental mitigation following construction of 
Flaming Gorge and Fontenelle Reservoirs by the Bureau of Reclamation, the refuge 
contains 26,037 acres of land and covers over 36 miles of the main stem of the Green 
River. Seedskadee NWR provides significant water-related environmental benefits in an 
otherwise arid region. The refuge provides riparian, wetland, riverine, and upland habitats 
supporting migrating songbirds, bald eagles, several hawk species, moose, and mule deer.  
Wetlands are managed to provide habitat for birds such as trumpeter swans, ruddy ducks, 
white-faced ibis, redheads, cinnamon teal, pie-billed grebes, sora rails, and marsh wrens.  
The source of water for these uses is the Green River with contributions from the Big 
Sandy River. In a 1974 contract between the State of Wyoming and the Bureau of 
Reclamation, 5,000 acre-feet of reservoir water was designated for the refuge. In 
addition, Seedskadee uses older pre-refuge irrigation works to distribute water for 
wetland development and maintenance, and benefits from 115 cfs of direct flow rights 
held by the U.S. Bureau of Reclamation. Consumption of water on the refuge is limited to 
evapotranspiration from the wetland and riparian areas. Currently, the refuge has no plans 
to create significant new wetlands, although maintenance of existing wetlands and 
reestablishment of pre-existing wetlands will continue. Currently there are approximately 
335 acres of wetland habitat and 1,394 acres of riverine habitat on the refuge.   
 
5.7 EVAPORATION 

 
 The Green River Basin contains several large reservoirs used for various purposes 
including storage for irrigation, municipal, industrial, recreational, fish propagation and 
flood control, among others. Figure 5-11 shows the locations of major reservoirs over 
1,000 acre-feet in capacity.  These reservoirs help sustain water uses in this arid to semi-
arid land by capturing surplus flows during wet seasons and high-runoff years and 
releasing the stored water during drier seasons.  Naturally, the surface area of a reservoir 
provides more evaporation than occurred prior to reservoir construction. For the average 
or normal condition, it was estimated in the 2001 Green River Basin Plan that reservoir 
evaporative loss amounts to about 121,300 acre-feet per year.   
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5.8 SUMMARY OF CHANGE IN WATER USE 
 
 Table 5-14 summarizes amount of water use by the water-use sectors for the 2001 
Green River Basin Plan and the current Green River Basin Plan. 
  
 Agricultural water use appears to have decreased since 2001, although reasons for 
this are not clear. Part of the reason may be due to differences in the irrigated acreage and 
consumptive irrigation requirement (CIR) calculation methodologies between the two 
plans. Diversion records were used by the previous Green River Basin Plan to estimate 
irrigation days, and it appears that every day the ditch was diverting, the full CIR under 
the ditch was assumed to be met. The current analysis shows that this assumption may 
slightly over-estimate consumptive use. Key ditches carry senior and junior rights and, 
especially as supply becomes more limited in the late summer, diversions seldom meet 
full CIR. Therefore, the analysis performed for this project shows less irrigation 
consumptive use than was reported in the 2001 Green River Basin Plan. 
 
 Municipal water use has increased since 2001, a clear reflection of greater 
demands on the municipal water system by a growing population. Rural population 
increased along with urban population, with a corresponding rise in domestic water use. 
The number of domestic groundwater well permits also increased since 2001, reflecting a 
larger rural population, more domestic wells, and more domestic water use. 
 
 Industrial use of surface water, most of which is cooling water for power plants, 
has decreased by about 15% since 2001, a result that is hard to explain in the light of 
increased production rates of most of the industrial water users. One possible explanation 
could be the more accurate method of collecting surface water depletion estimates in the 
2010 Green River Basin Plan than the 2001 Plan. 
 

In 2001, the soda ash industries did not have any records of their water use, so an 
“industry rule of thumb” was used to calculate consumption, namely that it takes 200 
gallons of water to produce one ton of soda ash. At 2005-2006 levels of production and 
conditions the four producers reported depletions of approximately 16,400 acre-feet of 
water from the Green River as reported in the SEO Hydrographer’s 2006 annual report.  
 

Industrial groundwater use has increased nominally, most likely a result of work 
beginning on the Atlantic Rim Coalbed Methane Project, which was in its development 
phase in 2001. The full field development of Green River Basin Coal Bed Natural Gas 
(CBNG) in 2001 predicted drilling a maximum of 3,880 wells on 310,335 acres over six 
to ten years with a project life of 20 to 30 years. Because of high gas prices the number of 
CBNG permit applications filed in 2000 and 2001 peaked at 6,093 applications from 55 
companies. The number of permit applications declined to 2,157 by 30 companies in 
2008 due to lawsuits, more stringent water discharge requirements, lack of pipeline 
infrastructure, and the decline of natural gas demand and prices with the weaker national 
economy. Although CBNG well permit applications have dropped since peaking in 2000 
and 2001, the number of wells pumping groundwater has increased from zero in 2000 to 
about 477 in 2008. Thus the number of CBNG wells has increased substantially since the 
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first Green River Basin Plan and accounts for a large part of increased industrial 
groundwater use.  
 

Recreational and environmental water uses have remained stable. The only 
noteworthy increase that could occur in these sectors would be the result of the allocation 
of water to consumptive water uses, such as allocating more water to the Seedskadee 
National Wildlife Refuge, a new wetland refuge, or building more golf courses, which are 
the only sources of recreational water consumption. None of these changes occurred from 
2001 to 2007. 

 
 

 
Table 5-14 - Summary of Change in Water Use 

Sector of Use Type of Use GRBP I 2001 GRBP II 2010 
% 

Difference
    Acre-Feet/Year   

Agricultural Irrigation1   401,034 396,246 -1
  Stock N/A 1,755 N/A

Municipal Surface Water2   6,539 6,578 0.60
  Groundwater 812 884 9

  
City of Cheyenne 
Diversions 14,388 15,281 6

Domestic Surface Water ≈0 ≈0 0

  Groundwater3 2,904 3,047 5
Industrial Surface Water 66,491 56,833 -15
  Groundwater 1,575 1,954 24
Recreational  Non-consumptive 0

Environmental   2,000
Non-

consumptive4 N/A
Evaporation Main Stem 88,500 88,500 0
  In State 32,800 32,800 0
TOTAL   617,043 603,878   -2

1 Water use values based upon normal year estimates of surface water and groundwater use. 
2 Does not include diversions for the City of Cheyenne.
3Values reflect the average of the calculated range of domestic groundwater use.
4Environmental was determined Non-consumptive. 

Source:  State Engineers Office Hydrographers Reports, 2008. 
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