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6.0 PROJECTIONS  
 
 
 
 

 This chapter presents estimates of water demand in the Green River Basin through 
year 2055 for each major water use sector. Historic demographic and economic information 
was collected and related to water use in the previous sections of this report. In this section 
these water-use relationships are applied to three possible growth scenarios, high, medium 
and low, to provide a possible range of future water requirements by economic sector in the 
Basin. 
  
6.1  FUTURE ECONOMIC AND DEMOGRAPHIC SCENARIOS  
 

6.1.1 Overview of Planning Scenarios 
 

 The development of the high, medium and low growth projections employed various 
forecasting approaches that incorporated insights on overall regional growth patterns from 
local planning officials and industry representatives. Overviews of these scenarios are 
provided below: 
 
 High Growth Scenario 
 
 The high scenario incorporates an estimation of the most growth in the Green River 
Basin that could be expected under favorable economic conditions. High growth in the Basin 
will likely depend on a robust national economy and rising commodity prices (particularly 
cattle and sheep, coal, oil and gas, trona and possibly uranium), all of which figure 
prominently in the Basin’s economy. 
 
 Medium Growth Scenario 
 
 The medium growth scenario represents the most realistic level of growth likely to 
occur in each of the key sectors and in the region over the planning period. Although the 
actual economic growth experienced may vary somewhat from this projection, the assumed 
activity levels represent the rate of growth most likely to be experienced in the Green River 
Basin. As such, this scenario may be the most useful for water planning purposes. This 
scenario is based largely on the assumption that trends of the past two or three decades will 
reasonably represent the future, and nothing will happen to drastically alter the prevailing 
economy and lifestyle in the Basin. 
 
 Low Growth Scenario 
 
 The low growth scenario embodies the estimated lowest growth (or largest 
contraction) reasonably likely to occur in the Green River Basin over the planning horizon. It 
assumes that the recession of the last two or three years, with its high rate of unemployment, 
fairly low commodity prices, and reduced industrial output will continue into the future. 
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6.2  AGRICULTURAL DEMAND PROJECTIONS 
 

6.2.1 Introduction 
 

As discussed in Chapter 3, agriculture in the Green River Basin is dominated by 
livestock production. The primary use of irrigation is to generate a winter feed base for the 
livestock enterprises in the Basin and the bulk of the irrigated land is devoted to the 
production of forage crops (alfalfa, grass hay, and irrigated pasture). Small amounts of grain 
are grown on irrigated acreage along the Blacks Fork and Smiths Fork Rivers, the lower 
Little Snake River Basin, and in the Eden Valley area. In other parts of the Basin, forage 
crops constitute effectively 100 percent of irrigated agricultural production. 
 

The factors that will most likely have the largest potential impact on the economic 
prospects for agriculture are the demand for and price of beef. The state agriculture sector 
generated about $965,800,000 of total cash receipts in 2005; livestock and associated 
products made up 84 percent of these receipts and the Green River Basin agriculture sector is 
even more dependent on livestock and its associated products than the state as a whole. Other 
potential factors that may significantly impact agriculture include changes in public land 
grazing policies, second home and subdivision development, the aging of the ranching 
population, and management of cattle range and associated stockwater supplies. The 
following are summary descriptions about the prospects of agriculture in the Green River 
Basin over the planning period under each of the growth scenarios. Agricultural consumptive 
use projections for all three planning scenarios are presented in Table 6-1 and in Table 6-12 
in the summary section.  
 
 High Growth Scenario  
 

The high-growth scenario is based on increasing cattle prices and higher prices for 
export forage crops over the planning period. This scenario is based upon the reasonably 
foreseeable possibility that cattle prices will increase significantly in response to increased 
demand for high quality beef in Mexico and Canada due in part to North American Free 
Trade Agreement (NAFTA) and increasing demand in the Pacific Rim markets. Cattle prices 
are projected to stabilize at these higher prices over the planning horizon and thus provide a 
financial incentive for ranchers in water-short areas of the Basin to develop storage facilities 
for dry year and late season water supplies.  Cattle and sheep numbers are projected to 
increase over the planning horizon.  In the high-growth scenario, as cattle and sheep numbers 
increase over the planning period, high forage crop prices will encourage Basin irrigators to 
produce alfalfa and grass hay as cash crops, in addition to providing feed for their own 
livestock. Alfalfa is typically grown in lower elevation areas of the Basin and production 
could be expanded in those areas. The hay would be exported from the Basin to other states 
and some new lands may be irrigated to accommodate the growth in demand. In higher 
elevation areas of the Basin, irrigators could diversify into high-quality grass hay as a cash 
crop in addition to producing mixed grass hay for winter feed. Some of the hay would be 
exported out of the Basin to surrounding states, where high-quality grass hay is in high 
demand as horse feed. Any significant increase in the number of irrigated acres in the Basin 
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will require the use of storage to supplement streamflow, which is typically over-
appropriated after the spring runoff ends. 

 
If agricultural prices increase or stabilize at higher levels, additional storage could be 
economically feasible. To date, the sub-basins that exhibit the greatest need for additional 
irrigation water have not been as aggressive in pursuing water development projects as other 
sub-basins. Forage crops that can be grown in the relatively high elevations of the Green 
River Basin have a small rate of return compared to the crops that can be grown under 
irrigation in the lower basin states of Arizona and California. The best scenario likely to lead 
to development of water projects to support irrigation of forage crops in the Green River 
Basin would be the expectation of high cattle prices over the planning period. Considering 
the history of the livestock industry, with fluctuating livestock prices, droughts, high fuel 
costs, changes in management of public lands, and other factors, it is difficult to get private 
investors to make long-term commitments to fund water development projects. As in the 
past, subsidies will be necessary to develop new water supplies for agriculture in the Basin. 
Even then, the irrigators will have to bear a portion of the costs by committing to a long-term 
loan repayment agreement. The level of irrigation water costs that the Basin irrigators are 
willing to accept will be a controlling factor in the level of future development under the high 
growth scenario.  
 

The 2001 Green River Plan projected a depletion increase of 8,000 to 12,000 acre-
feet annually would be associated with new storage projects along the northwest tributaries. 
Another 10,000 acre-feet of annual consumptive use was projected to be associated with 
future projects identified by the Little Snake River Water Conservation District. Based on the 
volume of studies requested in the northwest tributaries area and the Little Snake River sub-
basin, it is logical to assume that those areas are the most likely to develop new storage.  
These assumptions of future development, totaling 18,000 to 22,000 acre-feet per year of 
new depletions, were carried forward into the high-growth scenario for this plan.  

 
From the previous chapters it is estimated that irrigation in the Green River Basin 

consumes about 1.2 acre-feet per acre per year. This is based on 396,246 acre-feet of 
consumptive use from Table 5-6 and about 334,500 acres of irrigation from Table 5-1. Even 
in the high-growth scenario, a modest increase in irrigation is projected. The preliminary 
water use projections for the high-growth scenario estimate an additional 26,000 acre-feet of 
irrigation water will be consumptively used annually, increasing average annual consumptive 
use to about 423,000 acre-feet annually, or by a modest 6.5%. Considering the lack of change 
since the 1970 Basin plan was prepared, this seems reasonable and may be optimistic even 
for the high-growth scenario. If the projects in the northwest tributaries and the Little Snake 
River Basin deplete the additional 18,000 to 22,000 acre-feet per year as projected above, 
this would leave about 4,000 to 8,000 acre-feet of new consumptive uses to be developed in 
other parts of the Basin if cost-effective reservoir sites can be identified. 

 
An additional consumptive water use by the agriculture sector is the direct consumption of 
water by livestock. Under the high-growth scenario, the number of animal units is projected 
to increase from 156,767 in 2005 to 203,035 in 2055.  At 10 gallons per day of water 
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consumption per animal unit, the consumptive use by livestock is projected to increase from 
1,755 acre-feet in 2005 to 2,273 acre-feet in 2055 for the high-growth scenario. 
 
 Medium Growth Scenario 
 

The medium-growth scenario is based upon the similar assumptions as above 
regarding future livestock prices. Cattle and sheep numbers are projected to increase over the 
planning period. Irrigation consumptive water use is projected to increase over the planning 
horizon from about 396,000 acre-feet in 2005 to about 406,000 acre-feet in 2055, or about 
10,000 acre-feet per year. The number of animal units is projected to increase from 156,767 
in 2005 to 183,581 in 2055, also about half the increase as projected in the high-growth 
scenario.  Direct consumptive use is projected to increase from 1,755 acre-feet in 2005 to 
2,055 acre-feet in 2055 for the medium-growth scenario. 

 
The combination of projected higher cattle prices and potential WWDC assistance 

through their new Dam and Reservoir section may allow irrigators to develop some new 
storage projects in those parts of the Basin that are in the greatest need. Such developments 
might take place in the Blacks Fork sub-basin and along the northwest tributaries of the 
Upper Green River, where there is less storage per irrigated acre than other sub-basins. The 
producers in these two areas suffer water shortages during dry years and are chronically short 
of late season irrigation water and would have a large incentive to develop new storage if 
cattle prices increase as projected in this scenario. 
 

Over the past 20 to 30 years there have been numerous studies investigating the 
feasibility of additional storage in the Green River Basin. A 2007 study (unpublished report 
by Dams and Reservoirs Division, Wyoming Water Development Office) identified four sites 
upstream of Fontenelle Reservoir that had potential to help satisfy identified water shortages 
in the Upper Green River sub-basin. Three of the sites are located in the northwest tributaries 
area and the remaining one is located in the New Fork drainage.  The three northwest 
tributaries sites are Mickelson Creek, Horse Pasture Draw, and Cow Gulch, all off-channel 
sites. The site in the New Fork drainage is Lower Willow Creek, an on-channel site. These 
four sites could provide approximately 49,500 acre-feet of new storage. Additional sites 
identified by the WWDC in the northwest tributaries area are Sand Hill and McNinch Wash, 
both off-channel sites. It seems likely that some of the more cost-effective sites identified in 
the WWDC studies could be developed if financial returns to cow-calf operations and 
WWDC assistance increase as projected over the planning period. The medium-growth 
scenario is based upon the assumption that an additional 25,000 acre-feet of storage is 
developed along tributaries of the Upper Green at sites identified by WWDC or at alternative 
sites identified in the future as well as 5,000 acre-feet of additional storage along the Little 
Snake River.  
 
 Low Growth Scenario 
 

The low-growth scenario is based upon the assumptions that irrigation in the Basin 
will continue to be dominated by forage production for winter livestock feed and that cattle 
and forage prices will not make sustained increases over the planning period.   
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Under the low-growth scenario, there may be a small reduction in total irrigated 

acreage in the Basin as some lands are taken out of production due to alkalinity and salinity 
problems, and other lands are converted to home sites in the more scenic parts of the Basin. 
Forage production will probably increase somewhat as irrigators adopt better water 
management techniques and production practices. This increase in forage production may 
allow cattle numbers to increase modestly over the planning period. Irrigation consumptive 
use is expected to decline from about 396,000 acre-feet in 2005 to about 386,500 in 2055 on 
average. The number of animal units is projected to increase to 169,800 in 2055.  Direct 
consumptive use is projected to increase from 1,755 acre-feet in 2005 to 1,901 acre-feet in 
2055 for the low-growth scenario. This scenario does not project the need for any new water 
storage projects for irrigation. 

 
Summary  
 
Table 6-1 summarizes agricultural consumptive use projections for the planning 

scenarios described above. The potential for increased forage production in the Green River 
Basin as a cash crop is likely further into the future than was anticipated in the 2001 Green 
River Basin Plan. 

 
 

Table 6-1 - Green River Basin Projected Agricultural Consumptive Use 
  Irrigation Consumptive Use in Acre-Feet 

Year 2005 2015 2025 2035 2045 2055 
Low Growth 396,246 394,275 392,313 390,361 388,419 386,487
Medium 
Growth 396,246 398,227 400,218 402,219 404,231 406,252
High 
Growth 396,246 400,208 404,211 410,274 416,428 422,674
  Animal Unit Consumptive Use in Acre-Feet 

Year 2005 2015 2035 2055 

    

Low Growth 1,755 1,784 1,842 1,901
Moderate   
Growth 1,755 1,812 1,930 2,055
High 
Growth 1,755 1,848 2,049 2,273

Source: “Irrigation Water Needs and Demand Projections,” tech. memo, WWC Engineering, 2009 

*One animal unit is equal to one cow or five sheep.    
**Animal Unit consumptive use is equal to 10 gallons per animal unit per day.  
  



  6.0 PROJECTIONS 

 

6-102 

Figure 6-1 Green River Basin Livestock Numbers
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It was reported in the 2001 Green River Basin Plan that total animal units in the 
Basin were increasing. Recent inventory numbers indicate that the livestock numbers are 
fairly stable although there has been a shift from sheep production to cattle production. 
Figure 6-1 shows the cattle and sheep inventories for the Green River Basin.  There 
appear to be several interrelated reasons why livestock production in the Basin has 
remained fairly stable rather than expanding as projected in the 2001 Green River Basin 
Plan. One is the drought that prevailed in recent years. Another limiting factor with 
respect to herd size is the availability of summer range on federal lands, which constitute 
a large proportion of the rangeland in the Basin. There has been little opportunity for 
producers with federal grazing allotments to increase production on federal land, and in 
some cases federal grazing rights have been restricted. The only alternative available for 
increased livestock production in the Basin has been more intensive use and management 
of private lands, which can involve either increasing forage production on existing 
irrigated acreage or bringing new acreage into production.  Bringing new irrigated 
acreage into production is a capital-intensive option that has not been financially feasible 
for most producers. There has been some increase in forage production on existing 
irrigated lands through more use of fertilizer and better water management practices, such 
as the switch from flood to sprinkler irrigation.   
 

Source: “Irrigation water needs and Demand Projections,” tech. memo, WWC Engineering, 2009  
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6.2.2  Future Water Needs and Demands 
 

To project future irrigation water uses in the Green River Basin, it was necessary 
to consider both needs and demands for irrigation water. For the purposes of this report, 
the need for water is defined as consumptive irrigation requirement (CIR) and is a 
function of types and acres of crops being grown. Demands are distinguished from needs 
by the fact that they are a function of crop and livestock prices. For example, an irrigator 
may need a certain amount of water to produce a certain number of tons of forage on a 
given acreage.  If the cost of providing this water exceeds what the irrigator is willing to 
pay, there may be no demand for the water even though there is a need for water. Many 
of the irrigated lands in the Basin, particularly where they depend solely on direct flow 
and have no water storage, receive less than an ideal water supply. Thus, there is a need 
for more irrigation water and there could be a demand for water if an affordable supply 
could be developed. 

 
Livestock and forage crops are commodities, and individual operators have little 

if any control over prices they receive. Likewise, ranchers have little control over the cost 
of inputs to their production process (e.g., fuel and grazing fees). Commodity prices and 
fuel prices are subject to fluctuations, making irrigators reluctant to invest in expensive 
water development projects. The result is an industry in which producers are very 
sensitive to the price of water and their demands for water can change dramatically as a 
function of price. 

 
The 2001 Green River Basin Plan shows that the Basin has more irrigable land 

than it has available water. Availability of irrigation water, which can be impacted by 
timing and volume of runoff, location, and seepage and other losses, is the limiting factor 
in the development of additional irrigated agriculture in the Basin.  

 
The primary crops grown in the Green River Basin are forage crops. Forage 

production returns are typically not sufficient to justify the costs of new water storage 
projects or major canal rehabilitation projects without some form of financial assistance.  
Increased economic returns to irrigated agriculture in the Basin might include 
diversifying cropping patterns into higher valued crops. For example, small grain 
production could be increased in some portions of the Basin if a reliable market could be 
found, as has been done in other areas of Wyoming where barley is grown and sold under 
long-term contracts to brewers. Another possibility is that hay prices may rise to the point 
that it would be profitable to export hay from the Basin to other markets, and the 
possibility that cattle prices may rise significantly in the future. 
 

Due to climatic conditions in the Basin and distance from markets, diversifying 
cropping patterns away from forage production is not likely to occur on a wide enough 
scale to warrant significant new water development projects. Most of the Basin above 
Fontenelle Reservoir is characterized by high elevations, cool nights, and a short growing 
season, making forage crops the only practical alternative. Grains can be grown in some 
parts of the Basin.  Malting barley is the only grain crop that has been grown in the Basin 
that has shown significantly higher returns than alfalfa. Increased malt barley production 
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alone would probably not warrant the construction of additional storage projects since it 
requires less irrigation water than hay crops. Historically, livestock producers have been 
reluctant to convert to farming, making it even less likely that this change will occur. 
 

Specialty crops, such as alfalfa seed or seed potatoes, could possibly be grown in 
some of the lower elevation areas of the Basin. Seed alfalfa production is becoming more 
widespread in Wyoming, where acreage has grown from 3,750 acres in 2002 to 10,315 
acres in 2007. Climatic conditions place the Green River Basin at a disadvantage 
compared to lower elevation areas in the state, such as the Big Horn and North Platte 
River valleys. Urban development in the western US may be pushing agriculture 
production to other areas. If population pressures in Arizona, California, and parts of 
Idaho, Oregon, and Washington displace agricultural production, especially forage 
production, it may become more valuable as a cash crop for the Basin. As more 
agricultural land is taken from production in the future, there will be less hay production 
because it is among the lower valued crops that can be grown in lower elevation areas.  
The potential for increased forage production in the Green River Basin as a cash crop is 
real but is likely farther into the future than was anticipated in the 2001 Green River 
Basin Plan. 
 

Wyoming’s top quality alfalfa hay is exported to other states for use in the dairy 
and equine industries. California dairy producers are expanding their production areas to 
states such as Idaho, Nebraska, and western Kansas. Dairy producers in the Boise, Idaho 
area and along the Colorado Front Range are having difficulty securing enough alfalfa 
locally and are relying upon imports from other states or are relocating to hay producing 
areas. The Green River Basin is in an attractive location for hay production as a cash 
crop. Producers have ready access to rail and truck shipping facilities and the Basin is 
capable of producing high quality, low fiber content hay. Alfalfa grown in Wyoming 
does not have the blister beetle problem common in warmer climates. If future market 
prices for hay crops are sufficiently high, it could become practical for Green River Basin 
producers to develop additional supplemental supply storage and expand production of 
these crops for export markets. There would have to be some reasonable certainty that 
high prices would be part of a long-term trend and not just a short-term market 
fluctuation. 

  
Other factors that could create increased demand for irrigation water in the Basin 

would be a significant and sustained increase in cattle prices and/or an increase in the 
amount of financial assistance available to producers for reservoir construction and 
system improvement and rehabilitation.   
 

Since the 2001 Green River Basin Plan was published, cattle prices have 
increased slightly. For example, the 2001 average price for choice steers in interior Iowa 
and Minnesota was $72.91 per 100 pounds, compared to $91.53 in 2008 
(http://www.extension.iastate.edu/agdm/livestock/pdf/b2-12.pdf). Although U.S. beef 
consumption has stabilized at around 67 pounds per-capita, the United States Department 
of Agriculture (USDA) is forecasting a significant increase in exports of U.S. beef due to 
NAFTA.  The top four markets for beef exports are, in order of export volume: Mexico, 
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Canada, Japan and South Korea.  Mexico and Canada have moved ahead of Japan and 
NAFTA is credited with the shift. Demand for high quality beef is expected to increase 
significantly in the future as the economies of these countries recover from the world 
wide recession. The 2001 Green River Basin Plan reported that USDA projections of 
cash returns after expenses in cow-calf enterprises were expected to increase from an 
annual average of $32.02 per cow in 1999 and 2000 to $47.14 per cow during 2008 and 
2009.  However, the Livestock Marketing Information Center (LMIC) estimated returns 
over expenses at a negative $20.00 per cow for 2008. Cow-calf enterprise returns are 
quite volatile and extrapolation of returns over a significant time frame is questionable.   
 
6.3  MUNICIPAL AND DOMESTIC DEMAND PROJECTIONS 
 

6.3.1 Introduction 
 

 Municipal and domestic use projections were estimated by extrapolating current 
use rates onto population projections for the Green River Basin. These projections rely on 
the assumption that per capita use of water won’t increase over time. Current municipal 
and domestic water consumption is described in Chapter 5.  
 

6.3.2 Population Projections 
 

 This section presents population projections for the communities and rural areas 
of the Green River Basin for 2005 through 2055 for low, moderate, and high growth 
planning scenarios.  These projections also provide a basis for assessing water-based 
recreational resource needs.  
 
 Current and Projected Population Estimates  
 

Current population estimates for cities and towns in the Basin were taken from the 
results and extrapolation of the 2000 census. The Division of Economic Analysis of the 
Wyoming Department of Administration and Information (WDAI) produces estimates of 
the population of Wyoming’s counties, cities, and towns on an annual basis, and projects 
those estimates into the future. The WDAI forecasts for the year 2005 were used as 
current population estimates. Because the geographical boundaries of the Green River 
Basin do not coincide with county lines, the county population estimates were adjusted to 
reflect only the proportion of each county that lies within the Green River Basin. Based 
upon the methodology described above, the total 2005 population of Wyoming’s Green 
River Basin is estimated to be 60,284.  

 
This plan used the following three population projection methods: 
 
 U.S. Census Bureau (USCB) projections 
 Wyoming Department of Administration and Information (WDAI) projections 
 Historical growth projections 
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 Figure 6-2 Green River Basin Population Projections High, Moderate, Low
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These three methods were used to generate population forecasts through the year 
2055 for communities and rural areas.  The USCB extended forecasts generally resulted 
in the smallest population projections, followed by the WDAI projections and the 
historical growth projections in that order.   

 
Table 6-2 and Figure 6-2 show the 50-year projected populations of the Green 

River Basin for the high, mid and low scenarios. 
 

Source: “Population Projections,” tech. memo, WWC Engineering, 2009 (M) 

 

 

Source: “Population Projections,” tech. memo, WWC Engineering, 2009 (M) 

 
 
 
 
 

Table 6-2 - Green River Basin Low, Moderate, and High Growth Scenario Population Growth 
  Year 2000 2005 2010 2015 2020 2025 

Total Basin 
Populations 

Low 58,267 60,284 61,762 62,727 63,077 62,849
Mod 58,267 60,284 67,078 70,552 74,314 78,808
High 58,267 60,284 67,078 70,552 84,314 98,808

  
  Year 2030 2035 2040 2045 2050 2055 

Total Basin 
Populations 

Low 62,130 64,051 64,655 65,258 65,861 66,464
Mod 83,044 87,280 91,517 95,753 99,989 104,225
High 113,044 117,280 121,517 125,753 129,989 134,225
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  United States Census Bureau Projections 
 

The USCB periodically produces population forecasts for each of the 50 states 
using the cohort survival approach, which is based on fertility and mortality rates.  The 
most recent forecast for the state of Wyoming is a population projection through the year 
2030.  There is a significant difference between the 2005 population forecasts and the 
1999 Series A and Series B population forecasts used in the 2001 Green River Basin Plan 
population projections for the state of Wyoming. The 2005 projections indicate a very 
slow future population growth for Wyoming based upon migration patterns and cohort 
survival estimates.  During that period, there was a moderate influx of new residents into 
some parts of Wyoming from elsewhere in the country and the effects of this migration 
pattern are apparent in parts of the Green River Basin, namely the Pinedale area.  The 
USCB projections are based upon the assumption that this moderate rate of net in-
migration will continue into the future, and that fertility and mortality rates for the state 
will follow the USCB's middle series projections. 

 
A reasonable set of low growth population projections for the Green River Basin 

can be developed from the USCB's 2005 projections for Wyoming. The low growth 
scenario projects a very small Basin-wide population increase over the next 50 years.  For 
this scenario, the current Basin-wide population of 60,284 is projected to increase to only 
66,464 by the year 2055.   
 

Wyoming Department of Administration and Information Population Projections 
 

The Division of Economic Analysis of the WDAI produces population forecasts 
for Wyoming counties, cities, and towns.  The county population forecasts are based 
upon time series data from which growth rates are derived from variables such as 
population, sales tax collections, and school enrollments.  These growth rates are used to 
forecast individual county population totals, and these county totals are adjusted to make 
them consistent with state-level population forecasts that incorporate elements of the 
cohort survival and employment-driven approaches.   

 
WDAI forecasts population only 10 to 15 years into the future because of the 

uncertainties associated with such projections. WDAI’s most recent projections are 
through the year 2020 and are higher than past forecasts, a reflection of the increased 
economic growth that the Basin and many other parts of the state witnessed in the early 
parts of this decade. A reasonable set of moderate growth rate population projections for 
the Green River Basin can be derived by using the WDAI’s latest estimates and 
projections covering the period from 2000 to 2020 and extending those growth rates 
through the planning period. The moderate growth scenario indicates that Basin-wide 
population will increase to a total of 104,225 persons by the year 2055, an increase of about 
44,000 over current levels.  This projection is consistent with the WDAI’s forecast that future 
net migration patterns will be positive for Wyoming and the Green River Basin. 
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Historical Growth Projections 
 

A third set of Green River Basin population projections was created by assuming 
that the area would experience a total population increase during the period from 2015 to 
2030 that is of the same magnitude that occurred during the 10-year period from 1970 to 
1980. From 1970 to 1980, the population of the Basin grew from 29,574 to 60,255, an 
increase of 30,681 persons. That increase came about as a result of rapid development of 
energy and mineral resources in the Basin and the associated influx of workers. If a 
similar increase in energy and mineral development were to occur again during the 
planning period, it is possible that the Basin population could increase by another 30,000 
persons. If the 30,000-person influx is added to the moderate-growth projection over the 
2015 to 2030 time frame it would result in a Basin-wide population of approximately 
113,000 persons by year 2030. A reasonable set of high-growth rate population 
projections for the Green River Basin can then be derived by using these historical 
growth rates for 2005-2030 period and extending those growth rates through the planning 
period. Although the probability of the Basin experiencing a return to the boom 
conditions of the 1970s seems remote under present circumstances, the assumption that it 
might happen is a reasonable basis for a high-growth scenario for population forecasting. 
The high-growth scenario results show the Basin’s population increasing from 60,284 to 
134,225 over the next 50 years.   
 

6.3.3 Municipal and Domestic Use Projections 
 

Municipal Use Projections 
 

Current per capita municipal water consumption is presented in Chapter 5. These 
rates were applied to the population projection for municipal service areas including 
incorporated cities, towns, and rural areas serviced by municipal systems.  The results of 
the low, moderate, and high analyses are summarized in Table 6-3.  
 
 Table 6-4 displays a comparison of the municipal systems’ capacity with demand 
through the planning horizon for the moderate growth scenario. In most cases, the 
existing water right capacity is sufficient to cover the projected demand over the planning 
period, with two exceptions. Under surface water demands, Pinedale’s direct flow right 
will be insufficient to accommodate the moderate growth demands or the high growth 
demands sometime between 2015 and 2035. However, Pinedale has more than adequate 
storage water to meet any deficit. Marbleton exhibits similar conditions but does not have 
storage water to supplement as it is a groundwater supply system. The opportunity to drill 
more wells and expand their supply may exist. 
 
 The City of Cheyenne diverts water from the headwaters of the Little Snake River 
for municipal use exchange purposes. The system and water rights have a capacity of 
about 22,700 acre-feet per year, and it is expected to be fully utilized during the planning 
time frame. Table 6-5 shows the projected diversions, assuming diversions would grow 
from the present amount uniformly to the maximum allowed, over the 50-year period. 
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Table 6-3 – Municipal Use Projections Summary 

Use by Source 
Current 2015 2035 2055 

Acre-feet/Year 
Surface Water   
    Low Growth 6,578 6,802 6,886 7,058 
    Moderate Growth 6,578 7,717 9,628 11,596 
    High Growth 6,578 7,717 12,880 13,965 
Groundwater   
    Low Growth 884 1,167 1,642 2,170 
    Moderate Growth 884 1,312 2,238 3,403 
    High Growth 884 1,312 3,007 4,382 

Source: “Municipal Water Use Projections,” tech. memo, WWC Engineering, 2009 (N) 
 
 
 

Table 6-4 - Comparison of Existing and Projected Use and System Capacity 

Supplier 

System 
Capacity 

Water 
Right   

Current 
Demand 

2015 
Demand

2035 
Demand

2055 
Demand 

Excess 
Capacity 
for 2055 
Demand 

 (AFD = acre-feet per day) 
Surface Water   

Baggs          1.33 1.24 0.08 0.08 0.073 0.059 1.27

Bridger Valley 
JPB      12.10 15.10 1.15 1.22 1.25 1.17 10.93
Dixon      0.97 0.97 0.07 0.07 0.07 0.05 0.92
Granger        3.09 13.01 0.05 0.06 0.07 0.07 3.02

GR/RS/SC JPB1 97.00 79.30 13.86 15.60 17.57 19.01 77.99

K-D JPB2 12.83 17.07 0.82 1.11 1.49 1.89 10.94
LaBarge           1.77 2.64 0.41 0.51 0.67 0.86 0.91
Pinedale       44.20 11.48 1.59 2.49 5.19 8.65 35.55
Groundwater   
Bairoil 3.05 0.41 0.10 0.12 0.13 0.14 2.91
Big Piney        2.65 3.76 0.13 0.19 0.34 0.53 2.12
Marbleton           2.20 4.57 1.96 3.01 5.34 8.29 -6.09
Opal           0.41 0.46 0.05 0.06 0.08 0.10 0.31
Superior          1.60 5.57 0.11 0.12 0.14 0.15 1.45
Wamsutter      3.09 1.51 0.08 0.09 0.1 0.11 2.98

1GR/RS/SC JPB - Green River, Rock Springs Sweetwater County Joint Powers Board.  
2K-D JPB - Kemmerer Diamondville Joint Powers Board.  
Source: “Municipal Water Use Projections,” tech. memo, WWC Engineering, 2009 (N) 

 
 
 
 
 
 



  6.0 PROJECTIONS 

 6-110 

 
Table 6-5 - City of Cheyenne Diversion Projections 

Annual 
Diversion 

Year 
2005 2015 2035 2055 

Acre-Feet 
15,308 16,560 19,390 22,700 

Source: “Municipal Water Use Projections,” tech. memo, WWC Engineering, 2009 (N) 
 
 

Domestic Use Projections 
 
The Basin’s rural population was estimated in Chapter 3 as the difference between 

the total Basin populations and the populace residing in established cities and towns 
served by municipal systems. Table 6-6 summarizes domestic use projections calculated 
in this manner.  

 
Rural domestic independently supplied water use projections may be impacted by 
decisions of the Basin municipalities. The projections are extensions of historic trends; if 
the municipalities change their annexation policies or move toward supplying adjacent 
rural areas, these projections could diminish somewhat. However, during times of fast 
growth, it is much quicker for people to secure a well driller and provide for their own 
water supply rather than wait for a municipality to extend its infrastructure to supply 
them. 

 
 

Table 6-6 - Domestic Use Projection Summary 
  Current Low Level Growth Moderate Level Growth High Level Growth 
  2005 2015 2035 2055 2015 2035 2055 2015 2035 2055 
Indepentently 
Supplied Rural 
Population 12,066 13,135 14,761 16,733 14,314 19,316 24,908 14,314 26,171 33,297
  Acre-Feet per Year 
Independently 
Supplied Rural 
Domestic Water 
Use @ 150 
gpcpd 2,027 2,207 2,480 2,811 2,405 3,246 4,185 2,405 4,397 5,595 
Independently 
Supplied Rural 
Domestic Water 
Use @ 300 
gpcpd 4,055 4,414 4,961 5,623 4,810 6,491 8,370 4,810 8,795 11,189
Source: “Domestic Water Use Projections,” tech memo, WWC Engineering, 2009 (O) 
Note: gpcpd = gallons per capita per day 
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6.4 INDUSTRIAL DEMAND PROJECTIONS 
 
 This section presents projections of industrial water needs in the Green River 
Basin for the period 2005 to 2055. These projections provide a basis for gaging the 
adequacy of current surface water and groundwater supplies in the Basin to meet 
potential future industrial needs. The future growth prospects of the significant water 
using industries in the Basin are presented in low, moderate, and high growth projections 
of future water use. 
 

6.4.1 Future Electric Power Production 
 
Two coal-fired electric power plants are located in the Green River Basin; the Jim 

Bridger Power Plant and the Naughton Power Plant, both owned and operated by 
PacifiCorp. Reported diversions from both power plants in 2006 were 39,714 acre-feet, 
which is less than the 47,820 acre-feet estimated in the 2001 plan. The amount used 
varies from year to year, which can be attributed to fluctuating generation load on the 
plant as well as weather variations. The Jim Bridger Power Plant near Point of Rocks, 
east of Rock Springs, was originally designed for up to six coal-fired generating units, 
although only four 500-megawatt units have been installed. The addition of generation 
resources at Jim Bridger remains a potential next step to increase regional power, 
however, no definitive plans are currently in place. Coal and water requirements at the 
Naughton facility are assumed to remain constant at current levels.   

 
Currently, electric power generation makes up 68 percent of the total industrial 

water use in the Green River Basin. Future water needs for electric power production will 
be influenced by regulation of the industry and response to environmental issues 
concerning the discharge of carbon and its contribution to potential global warming.  
Development of renewable energy sources such as wind powered generation has been 
prioritized above development of fossil fuel powered generation for the near term. 
However, many experts predict that coal-fired or other thermal generating capability will 
need to be developed to insure a consistent supply of low-cost power when renewable 
power generation is unable to keep up with growth in base load demand.   

 
Large industrial power users may develop co-generation facilities to meet their 

own needs and sell excess power to retail consumers. There is already evidence of this in 
the Basin as four of the five trona plants have onsite electrical generation capability. 
Regulations regarding emission of greenhouse gases are expected make it difficult to 
build coal-fired power plants or even operate existing plants in the future. In the face of 
such developments, electric utilities are reluctant to make large investments in new 
generating facilities in the Green River Basin.  Transmission has been considered a 
roadblock to developing new generating capacity in the Basin. However, PacifiCorp has 
indicated in their latest Integrated Resource Plan (IRP) that they intend to invest $4 
billion in new transmission facilities over the next ten years. This action would tend to 
indicate an increased potential for new generation development; however, the IRP shows 
relatively flat demand for the next ten years. Increased transmission capability coupled 
with increased wind energy generation will tend to push new thermal base load 
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generation farther into the future. However, there will be a need for peaking resources 
that provide grid support to back up wind. 

 
Projections of future water needs for electric power generation are presented in 

Table 6-7 for high, moderate, and low growth scenarios. High and moderate-growth 
scenarios assume the transmission bottleneck out of Wyoming will be eliminated and 
thus encourage the construction of additional electrical generating capacity.   

 
 

Table 6-7 - Projected Electrical Power Generation Industrial Water Use 
Electric Power 

Industry 
Consumptive Use 

Acre-Feet/Year 
2005 2015 2035 2055 

Low Growth 39,700 41,600 45,600 50,000 
Moderate Growth 39,700 52,300 65,000 65,000 
High Growth 39,700 52,300 75,100 115,000 

Note: Maximum historical uses at PacificCorp are 47,500 AC-FT with Naughton at 11,500 AC-FT 
and Bridger at 36,000 AC-FT 
Source: “Industrial Water Use Projections,” tech. memo, WWC Engineering, 2009 (P) 

 
 
 High Growth Scenario 
 
 The high-growth scenario for electrical energy production is based upon the 
reasonable possibility that high energy prices and/or a disruption of oil imports into the 
U.S. will stimulate construction of additional electric generating capacity in the Basin. It 
is also assumed that PacifiCorp’s planned $4 billion investment in transmission over the 
next ten years plus actions by the State of Wyoming and/or the Federal Energy 
Regulatory Commission will solve the transmission bottleneck out of Wyoming and thus 
encourage the construction of additional electrical generating capacity in the Basin. The 
Jim Bridger and Naughton Power Plants have been running at nearly full capacity in 
recent years, and expanding power production at either facility would require significant 
capital investments in both generation and transmission facilities. 
 

The logical location for a moderate expansion of generating capacity is the Jim 
Bridger Power Plant according to PacifiCorp engineers. One conceivable expansion of 
new resources would be 1800-megawatts of natural gas fired combined cycle generation 
and 900 megawatts of natural gas fired simple cycle generation. The likely form of new 
generation in the basin will be natural gas fired combined cycle technology and simple 
cycle gas turbines or reciprocating engines. It is estimated a 600-megawatt natural gas-
fired plant, assuming a water cooled design will require approximately 4,500 acre-feet 
per year. A nominal 300-megawatt simple cycle plant based on aero derivative gas 
turbines would use approximately 750 acre-feet per year. The Jim Bridger Power Plant 
could be expanded by adding two 750-megawatt coal-fired generating units. Cooling 
water for this expansion would be supplied from a 50-cfs direct flow water right from the 
Green River. The 750-megawatt units would each consume about 12,300 acre-feet per 
year. The present plan is to develop one 750-megawatt unit in the next ten years and the 
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second 750-megawatt unit over the next 30 years. However, there are currently no 
definitive plans to further develop the Jim Bridger Power Plant.  

 
The high-growth scenario assumes that in addition to a 1,500-megawatt expansion 

of the Jim Bridger Power Plant, a new 3,000-megawatt coal-fired generating facility will 
be built in the vicinity of coal deposits near Creston Junction, utilizing cooling water 
piped from the Green River. The Little Snake River would also be a potential source of 
water for such a plant.  However, the lack of storage facilities for industrial water in the 
Little Snake River Basin makes the Green River, with its already developed storage water 
in Fontenelle Reservoir and Flaming Gorge Reservoir, a more likely source of water for 
future power production. 
 

The addition of 4,500 megawatts of generating capacity over the next 50 years 
would increase total water use for power production to 115,000 acre-feet annually. This 
figure represents nearly a threefold increase over current utilization levels.  
 

Medium Scenario 
 

The medium-growth scenario, like the high-growth scenario, assumes that power 
transmission facilities will be constructed and additional coal-fired power plants can be 
built, either by resolution of the greenhouse gas controversy or with the advent of carbon 
capture and storage technology. Under this scenario the expansion of the Jim Bridger 
power plant would proceed as described under the high-growth scenario, but the new 
generating facilities at Creston Junction would not be built. 

 
The moderate growth scenario for electric power production projects a 75 percent 

increase in power generation and associated coal production and water requirements for 
the Jim Bridger Power Plant over the next 30 years. Total water use for the moderate-
growth scenario is projected to grow to approximately 52,300 acre-feet annually by the 
year 2015 and to approximately 65,000 acre-feet annually by 2035.  Power generation is 
then projected to remain stable for the next 20 years over the remainder of the planning 
period to 2055. 
 
 Low Scenario 
 
 The low-growth scenario projects current levels of water consumption for power 
generation to remain relatively constant over the next 50 years. The low-growth scenario 
is based upon the assumption that any additional power needs in the western U.S. over 
the next 50 years will be met by the construction of new renewable energy generating 
facilities such as the new wind generation planned at the Jim Bridger Plant site. The 
PacifiCorp IRP indicates 900 megawatts of wind generation capacity planned for their 
Eastern Division (Wyoming, Idaho, and Utah).  Another potential is that the nuclear plant 
planned for Idaho and presently shelved will be constructed and will take a portion of the 
load in the Northwest. As a result, water requirements for power generation in the Basin 
will remain at or near current levels over the planning period. This use is assumed to 
level out at about 50,000 acre-feet annually. 



  6.0 PROJECTIONS 

 6-114 

 
6.4.2 Coal, Uranium, and Miscellaneous Mining 

 
 Coal 
 
 In the Green River Basin, coal is produced to supply the two coal-fired electric 
generation plants. The coal mines in the Basin use water mainly for drinking water, 
sanitation, dust control, equipment washing and mine reclamation activities.  These uses 
are supplied from groundwater at the mines. The three largest mines are the Black Butte 
and Bridger Mines that supply coal to the Jim Bridger Power Plant and the Pittsburg-
Midway Mine that supplies the Naughton Power Plant. For the high and medium growth 
scenarios, coal production will need to be expanded to supply the increased power 
generation. The groundwater used by these mines does not directly impact surface water 
flows, and needs have not been projected into the future.  
 
 Uranium 
 
 The Kennecott Uranium Company also has a number of groundwater permits for 
its inactive mine and processing facility in the Great Divide Basin near Rawlins. When it 
was operational, the mine used well water in a process solution for extracting uranium 
from ore. Given current energy prices and the current interest in uranium development, 
the prospects for uranium production are greatly improved from the situation that existed 
in the 2001 Green River Basin Plan. The most likely uranium mining prospects in the 
Basin are in the northeast part of the Great Divide Basin. Employee and associated 
population impacts will likely occur out of the Basin in Rawlins or possibly in Jeffrey 
City, both in the North Platte Basin.  
 
 Miscellaneous Mining 
 
 Small mining operations, including aggregate, sand and gravel mining operations, 
exist in the Basin but they use small amounts of water and are not significant factors in 
any of the growth scenarios. 
 

6.4.3 Oil and Gas Production and Refining  
 

 The oil and gas industry is an economically important industry in the Green River 
Basin, although water requirements are generally small, utilize mostly groundwater and 
spread over a large geographic area. Water is used to create mud during drilling and can 
be used for waterflooding operations. The Bureau of Land Management (BLM) National 
Environmental Policy Act (NEPA) documents issued since 2000 have identified over 
20,000 new wells in addition to the 1,725 existing or producing oil and gas wells 
estimated in 2000. This number includes oil, natural gas and coalbed natural gas wells.  
Both oil and natural gas production increased significantly in Sublette and Sweetwater 
Counties through 2005 while the other Basin counties showed stable or slight declines in 
production. 
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Conventional natural gas processing facilities in the Basin also use groundwater, 
but typically in relatively small amounts.  For example, the Exxon Shute Creek Plant has 
two wells permitted for 100 gpm each and a small direct flow surface water permit (0.134 
cfs).  In the larger picture of industrial water uses in the Basin, groundwater uses for 
natural gas processing are relatively small and future needs have not been projected. 
 

6.4.4 Coalbed Methane Natural Gas (CBNG) Production  
 
 There is a potential for CBNG development to impact groundwater resources in 
the Basin over the next 50 years. CBNG development in the Green River Basin is not a 
major consumptive user of groundwater resources, as the produced groundwater is a by-
product of gas production and is most often reinjected. Water is pumped to relieve 
pressure in coal seams so that the gas can flow to the well and be captured at the surface. 
The BLM has approved the Atlantic Rim CBNG project that allows up to 1,800 new 
CBNG wells and 200 conventional oil and gas wells in the area. The Atlantic Rim project 
area encompasses 270,000 acres in Carbon County, an area that averages 10 miles wide 
and stretches approximately 40 miles from near Rawlins to near Baggs. The water 
produced by these wells will likely have a water-to-gas ratio of 4 to 5 barrels of water 
(Bbls) per thousand cubic feet (MCF) of gas. The water-to-gas ratio is expected to 
decrease over time as more wells are drilled and pumped.  The Atlantic Rim project is 
projected to yield 1.35 trillion cubic feet (TCF) of gas.  The resulting water production 
would be over 500,000 acre-feet over the life of the project based on a water-to-gas ratio 
of 3 Bbls/MCF.  Other areas of development are in the planning stages in the Basin as 
well and they would no doubt produce significant volumes of water. 

 
6.4.5 Coal Conversion Facilities 
 

 There are currently no coal conversion facilities present or planned in the Green 
River Basin.  
 

6.4.6 Soda Ash Production 
 

 The trona patch west of Green River, Wyoming is the site of five industrial 
facilities that mine and convert trona to soda ash, an industrial product used in 
manufacturing glass, detergents, baking soda, and several other industrial and consumer 
products. As a group, these five facilities mined 19.5 million tons of trona and produced 
approximately 10.53 million tons of soda ash in 2005. The soda ash industry 
consumptively used about 16,400 acre-feet of water from the Green River during 2005-
2006 water year. Future growth in soda ash production in the Basin will be largely 
dependent upon export markets. Domestic consumption has been relatively stable in 
recent years and is expected to grow by only 0.5 percent annually for the foreseeable 
future. The glass container market is one of the largest consumers of soda ash in the U.S.; 
the recent increases in oil prices and the resultant impact on the price of plastics could 
result in increased demand in the glass container market and a slightly increased 
consumption of soda ash. 
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Foreign demand for soda ash, especially in developing countries, is expected to 
increase at a more rapid rate than in the U.S. over the next 50 years. The increased use of 
glass containers in foreign markets is expected to translate into increased demand for 
U.S. soda ash because the U.S. has the world’s largest deposits of trona and is the lowest-
cost producer of soda ash. The near term growth is forecast to be between 2.0 percent and 
2.5 percent per year for the next several years.   

 
Three scenarios for future water needs for the Green River Basin’s soda ash 

industry are described below. Table 6-8 summarizes the projected water use by the trona 
and soda ash industry.  
 

Table 6-8 - Projected Soda Ash Industrial Water Use 
Soda Ash 
Industry 

Consumptive Use 
Acre-Feet/Year 

2005 2015 2035 2055 
Low Growth 16,400 18,600 23,900 30,800 
Moderate Growth 16,400 24,200 34,236 48,500 

High Growth 16,400 26,400 44,500 71,200 
Source: “Industrial Water Use Projections,” tech. memo, WWC Engineering, 2009 (P) 

 
 High Scenario 
 
 The high-growth scenario for soda ash production in the Basin projects increasing 
efficiencies in production and transportation through solution mining and competition in 
rail transportation of the finished product. In addition, this scenario projects the 
possibility of structural changes in some overseas markets that will result from falling 
tariffs and the elimination of certain other trade barriers. If trade barriers to U.S. exports 
of soda ash are gradually lowered or eliminated over the next 50 years, Wyoming 
producers could benefit enormously because they have a competitive advantage with 
respect to production costs that few other suppliers can equal. The high growth-scenario 
for Wyoming producers is based upon the assumption that they could reasonably capture 
one-third of the total world market of 87.9 million tons by the year 2055.  
 

Assuming that domestic production will grow at 1 percent annually, and that 
exports will grow to one-third of foreign consumption by the year 2055, total estimated 
soda ash production in the Basin would be 38.97 million tons in 50 years, an increase of 
28.44 million tons over current production levels. Assuming that 50 percent of the 
increased production comes from solution mining (750 gallons per ton) and 50 percent 
from conventional processes (507 gallons per ton), the increase in annual water 
requirements for the industry by the year 2055 will be about 54,800 acre-feet. Total water 
requirements for the industry would be about 71,200 acre-feet annually, an increase of 
235 percent over current levels. 
 
 Medium Scenario 
 
 The moderate-growth scenario projects the reasonably foreseeable possibility that 
producers will be able to achieve an additional competitive advantage in the export 
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marketplace through reductions in rail transportation costs and the implementation of 
solution mining for a portion of their future production. The construction of a new rail 
line would introduce competition into the transportation arena for the first time, and could 
be expected to reduce the delivered cost of Wyoming soda ash in overseas markets. The 
implementation of solution mining on a limited scale should also have some cost 
reduction implications that would give Wyoming soda ash an additional competitive 
advantage in overseas markets.  
 

Foreign soda ash consumption in 2005 is estimated to be roughly 28.9 million 
tons annually, of which approximately 18 percent is supplied by Wyoming producers.  If 
foreign consumption increases at the projected rate of 2.25 percent annually, it will reach 
87.9 million tons by the year 2055.  Wyoming producers could reasonably expect to 
increase their share of foreign market penetration from 18 to 20 percent as a result of 
efficiencies described above, meaning that total foreign sales would approach 17.6 
million tons annually by the year 2055.  Assuming that domestic sales continue to grow 
at the projected rate of 0.5 percent, total soda ash production would be 25.15 million tons 
by the year 2055, an increase of 14.62 million tons over current output levels.  

 
The water requirements associated with this scenario are difficult to estimate 

because of the assumption that solution mining would be employed for a portion of future 
production. Only one of the Basin’s current soda ash producers has production 
experience with solution mining, and good estimates of historical water utilization are not 
available. Potential improvements in the process, such as the use of directional drilling 
techniques, may make future production more water-efficient than past efforts. For 
purposes of estimating water requirements for this scenario it was assumed that 50 
percent of future production increases would come from solution mining and that 
solution-mining technique would require 750 gallons of water per ton of soda ash 
produced.  Based upon these assumptions, the consumptive use of water by the soda ash 
industry in the Basin would grow by about 32,000 acre-feet annually by the year 2055 to 
a total of about 48,500 acre-feet. This figure represents almost a 200 percent increase 
over current water consumption levels. 
 
 Low Scenario 
 
 The low-growth scenario for soda ash production assumes no significant changes 
in the structure of domestic or international markets for soda ash over the 50 year 
planning period, and no significant changes in production and transportation costs for 
Wyoming producers. Under these conditions, Green River Basin producers would be 
expected to maintain their current shares of both domestic and international markets, and 
their production would be expected to grow roughly in proportion to growth in world 
consumption.  
 

The overall future growth rate for soda ash production in the Basin is projected to 
be 1.27 percent annually for the low growth scenario. In 2005 and 2006 the total Green 
River Basin production of soda ash was estimated at about 10.53 million short tons. At a 
1.27 percent annual growth rate, soda ash production in the Basin will grow from 10.53 
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million short tons in 2005 to 19.8 million short tons by the year 2055. The production 
increase of 9.26 million short tons annually will require an estimated 4.695 billion 
gallons of additional water annually, the equivalent of approximately 14,400 acre-feet.  
That increase would bring total consumptive use up to about 30,800 acre-feet by the year 
2055, an increase of 88 percent over current levels. 
 

6.4.7 Miscellaneous Industry 
 

 Miscellaneous industry uses of water include fertilizer, hydroelectric and wind 
generation plants.  
 
 Simplot Phosphates manufactures phosphate fertilizer in a plant near Rock 
Springs. This plant’s current average consumptive use is about 600 acre-feet of water 
annually, which is purchased from the Green River/ Rock Springs/ Sweetwater County 
Joint Powers Board System.  An expansion of production at this facility is probable over 
the next 50 years under all three growth scenarios.   
 

For purposes of projecting future water needs, the low-growth scenario for this 
facility assumes that water needs over the 50 year planning horizon would increase to 
about 1,500 gallons per minute on an average annual basis. Under this scenario the plant 
would be using about 2,400 acre-feet per year in 2055. 

 
For the moderate-growth scenario, consumptive use is projected to increase to 

10,000 acre-feet annually by the year 2055. This scenario assumes that the plant will 
expand and use its complete contract allocation from Fontenelle Reservoir over the 50 
year period. During the first 30 years water would be conveyed from Fontenelle 
Reservoir to the city of Green River via the river; however, due to the conveyance loss 
assigned to transporting the water, a pipeline would be constructed from Fontenelle 
Reservoir directly to the plant after year 2035. 

 
For the high-growth scenario, consumptive use is projected to increase to over 

16,000 acre-feet annually by the year 2055. This scenario assumes that the 10,000 acre-
foot contract from Fontenelle would be fully utilized plus an additional 3,000 acre-feet 
from the Joint Powers Board and another 3,000 plus acre-feet either from the Joint 
Powers Board or from Fontenelle Reservoir. This scenario also assumes that a pipeline 
would be constructed directly to the reservoir. 

 
Table 6-9 shows the projected industrial water use by the phosphate fertilizer 

plant at Rock Springs under the three growth scenarios. Hydroelectric and wind power 
plants generally do not consume significant amounts of water and thus growth of these 
industries over the 50 year planning period is insignificant.  
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Table 6-9 - Phosphate Fertilizer Plant Water Use Projections  

Scenario 

Consumptive Use 
Acre-feet per Year 

2005 2015 2035 2055 
Low Growth 605 800 1,400 2,400 
Moderate Growth 605 4,800 7,500 10,000 

High Growth 605 7,700 12,000 16,100 
Source: “Industrial Water Use Projections,” tech. memo, WWC Engineering, 2009 (P) 

 
 

6.4.8 Industrial Summary 
 
Industrial water use projections for the Green River Basin described above focus 

on existing industries and their future water needs. The potential for new industries to 
locate in the Basin and use available water resources also merits discussion. According to 
the USCB, four industry groups account for over 95 percent of all of the industrial water 
used in this country each year. These industries are (1) electric power producers, (2) 
chemical and allied products manufacturers, (3) primary metals producers, and (4) paper 
and allied products manufacturers. Electric power producers account for about 70 percent 
of industrial water use in the Green River with trona mining and processing accounting 
for 29 percent and miscellaneous uses the other 1 percent. 

 
The other two intensive water use industries, primary metals and paper producers, tend to 
locate near the source of their largest process inputs -- metals and wood respectively.  
Although the Basin does have a large timber inventory on National Forest lands, recent 
trends of reduced timber harvests on federal lands in the Western U.S. make the 
possibility of timber production or paper mills locating in the Basin remote. The authors 
of this current plan are of the opinion that any new water-intensive industrial 
developments in the Basin will fall into the electric power generation and/or chemical 
products categories. Further, we speculate that shale oil will become increasingly 
produced in the basin and that industrial uses of water related to this process will grow. 
The reader is encouraged to review documents on the subject such as that found at 
http://ostseis.anl.gov/news/index.cfm#rod. 

 
The possibility remains that new industrial water uses not discussed in this report 

will develop over the next 50 years, but the nature and extent of such developments is not 
foreseeable at this time and water requirements for such developments are not included in 
these projections. A summary of industrial projected water use is displayed in Table 6-10. 
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Source: “Industrial Water Use Projections,” tech. memo, WWC Engineering, 2009 (P)

Table 6-10 - Summary of Industrial Water Use Projections 
Scenario/Industry Consumptive Use 

Acre-Feet/Year 
2005 2015 2035 2055 

Low Growth   
  Electric power 39,700 41,600 45,600 50,000 
  Soda ash1 16,400 18,600 23,900 30,800 

  Other2 700 900 1,500 2,500 

Total 56,800 61,100 71,000 83,300 
Moderate Growth 
  Electric power 39,700 52,300 65,000 65,000 
  Soda ash1 16,400 24,200 34,236 48,500 

  Other2 700 4,900 7,600 10,200 

Total 56,800 81,400 106,400 123,700 
High Growth 
  Electric power 39,700 52,300 75,100 115,000 
  Soda ash1 16,400 26,400 44,500 71,200 

  Other2 700 7,800 12,100 16,200 

Total 56,800 86,500 131,700 202,400 
1Includes related production activities.  
2Excludes groundwater and small municipal system water users. 
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6.5 RECREATIONAL DEMAND PROJECTIONS 
 

6.5.1 Introduction 
 

 Tourism and recreation create notable consumptive and non-consumptive 
demands on water in the Green River Basin for golfing, skiing, angling, winter sports, 
boating, swimming, waterskiing, and enjoying amenities such as creeks, rivers, lakes, 
reservoirs, and the scenery and habitats that accompany them. Most water-based 
recreation activities do not directly result in the consumptive use of water, with the 
exception of irrigation for parks, golf courses, and other landscapes. As described in 
Chapter 5, little quantitative data are available on recreation use in the Basin. Therefore, 
the projections in this report are generally descriptive in nature, taking into account a 
combination of anticipated recreational use trends and population projections. 
 

6.5.2 Future Recreational Demand 
 

 In general, population increases and demographic trends in Wyoming, 
neighboring states, and nationally are anticipated to result in a greater demand for all 
types of recreation, although the popularity of particular types of recreation will change 
over time. At the national level, participation in water-related recreational activities is 
steadily increasing, with the exception of traditional fishing, alpine skiing, and 
snowmobiling. While no similar data is available for Wyoming or the Green River Basin, 
it is reasonable to assume that the national declines in those activities would be less 
apparent in the region due to their overall popularity in Wyoming and in the Basin. If that 
assumption is correct, one can further assume that all of the top ten water-related 
recreational activities identified in Chapter 5 in the Green River Basin will continue to 
increase in participation in the foreseeable future.  

The aging of the baby boomer generation in coming years is also anticipated to 
increase the demand for recreation. The proportion of retirement age persons (above the 
age of 55) is expected to substantially increase in the next 45 years, from about 22 
percent of the population in 2005 to over 50 percent of the population in 2055 (under the 
moderate scenario). Baby boomer recreationists will generally have more leisure time, a 
comparably high disposable income, and a greater concern for health and fitness. While 
many plan to remain active and pursue recreation activities such as hiking, wildlife 
viewing, skiing, and bicycling, some recreation planners foresee potential shifts in 
recreational use patterns. For example, recreation that is less physically demanding may 
increase along with recreation activities that provide higher levels of comfort.  

Recent planning documents by the BLM and WGFD have predicted an overall 
increase in recreation demand in the Green River Basin, as well as the following trends: 
 

 The demand for fishing, floating, camping, off–highway vehicle (OHV) use, 
and new technology-based recreation is expected to increase. 

 Visitation throughout the planning area will continue to increase as resource 
availability and conditions allow. 
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 As the population of neighboring states and the local area continues to grow, 
the desire for less crowded or more remote recreation opportunities will 
continue to bring more people to the public lands in Wyoming. 

 Access for hunting and fishing on private lands will continue to be more 
restrictive, resulting in heavier use and more crowding at public access sites.   

 
It is difficult to speculate on how population projections will influence recreation 

demand for the following reasons: 
 

 There is not always a clear, direct correlation between population and 
recreational use.  

 Much of the recreational demand in the Green River Basin is from other parts 
of Wyoming and from nearby states.  

 Recreational uses change based on economic conditions and the availability of 
time and money for recreation. 

 Specific recreational activities fall in and out of favor and popularity over 
time. 

 
It is reasonable to assume that overall recreational demand trends will generally 

track with population trends, resulting in growth rates of about 1 to 2 percent annually 
(for the low-to-high growth scenarios). The average annual growth rates for low, 
moderate, and high population projections are 0.17, 1.01, and 1.67 percent, respectively. 
Table 6-11 shows projected recreational activity days based upon these population 
projection scenarios and the number of recreational activity days surveyed in the 2001 
Green River Basin Plan.   
 
  Based on the findings and assumptions about recreational trends, population, and 
demographics described above, the following recreation demand trends are anticipated: 
 

 Overall visitation and recreational use in the Green River Basin will continue 
to grow and expand. 
 

 
 
 
 

Table 6-11 - Projected Water-based Recreational Activity Days 2000-2055  

Activity 
2000 Levels Low Growth Moderate Growth High Growth 

Activity Days 
Stillwater Fishing 485,000 521,860 751,750 974,850
Stream Fishing 300,000 322,800 465,000 603,000
Waterfowl Hunting 10,600 11,406 16,430 21,306
Source: “Future Recreational and Environmental Water Use Projections,” tech. memo, ERO 
Resources Corporation & WWC Engineering, 2009 (Q)
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 Rates of growth will vary based on population trends in Wyoming and in 
nearby states, but will range between about 1 and 2 percent annually. 

 Participation in passive water-based recreation activities, including wildlife 
viewing and bird watching, will continue to expand and will become 
increasingly popular among aging populations. 

 Demand for fly fishing and float fishing in the Basin will continue to grow, 
while boating and fishing access will be more competitive. 

 Participation in hunting activities will remain steady, while hunting access 
will become more limited. 

 Water demands (e.g., lake levels, river flows) to support all water-based 
recreation will increase. 

 Demand for river access for fishing and boating will increase. 
 Any new water development projects will face increasing scrutiny from 

recreationists and recreation interests and depending on the nature of the 
project, could provide new or reduced recreational opportunities. 

 Any new water projects should consider mitigation measures to accommodate 
recreational uses, including: 
o Improved boating and fishing access 
o Minimum stream flow or lake level commitments to protect fishing and 

boating opportunities 
o Measures to protect water-based wildlife habitat 
o Wildlife viewing and interpretive opportunities 

 
Most recreational water uses continue to be non-consumptive, with the exception 

of alpine skiing (snowmaking) and golf. Although golf is a recreational consumer of 
water, the water consumed is included in municipal water use projections because golf 
courses are supplied by municipal systems. Snowmaking takes place at only one ski area 
near Pinedale and the amount of water consumed in that operation is small. No new 
water-consuming downhill ski areas are anticipated in the Green River Basin over the 
planning horizon. Thus, for planning purposes, consumptive water use for the 
recreational sector is non-consumptive and anticipated to remain so for the planning 
period.   
 

6.5.3 Adequacy of Existing Resources 
 
According to the WGFD creel survey conducted in the mid-1990s, the Green 

River Basin and the Bear River Basin combined provide an annual supply of 1,122,800 
activity days of lake and reservoir fishing opportunities (Future Recreational and 
Environmental Water Use Projections, tech. memo, 2009). Almost all of this supply is 
located in the Green River Basin. Considering that the 2001 utilization rate was 
approximately 485,000 activity days of use annually and the current rate is estimated to 
be only slightly larger, it is apparent that there is no shortage of still water angling 
opportunities in the Green River Basin. This observation is consistent with the fact that 
the region is endowed with numerous lake and reservoir fisheries ranging from small 
alpine lakes in the higher elevations of the Bridger-Teton National Forest to Flaming 
Gorge and Fontenelle Reservoirs in the lower part of the Basin.  
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Projections of future demands for stillwater fishing opportunities in the Green 

River Basin ranged from 521,860 to 974,850 activity days annually over the 50-year 
planning period. The estimated supply of angling days is 1.1 million, and thus the supply 
of lake and reservoir fishery resources in the Basin should be adequate to meet projected 
needs for the 50-year planning period. However, the Basin’s stream fisheries will come 
under increasing pressure in the future as Basin population and fishing tourism increases.  
There is a relatively fixed supply of streams in the Basin that are suitable for maintaining 
recreational fisheries and any future water development activities in the Basin that would 
deteriorate existing recreational stream fisheries could have significant negative 
recreational effects. On the other hand, new reservoir projects in the Basin could generate 
significant recreational benefits if they include provisions for establishing tailwater 
fisheries in areas where quality fisheries do not currently exist. 

 
 Other economic activities in the Green River Basin could adversely impact 
recreational uses and opportunities. In general, these impacts usually stem from 
competing uses for surface water supplies (rivers, streams, and lakes).  In some cases, the 
physical development of water-related facilities could impact the quality or availability of 
recreation opportunities in that area. Examples of these competing uses include stream 
diversions for agricultural, industrial, or municipal uses, major reductions or fluctuations 
in surface water levels on reservoirs, and the development of new water facilities.   
 
6.6 ENVIRONMENTAL DEMAND PROJECTIONS 
 
 The availability of water for environmental uses in the Green River Basin is an 
important component for supporting aquatic, wetland, and riparian habitats and the 
abundance of fish, waterfowl, and wildlife that rely on these habitats for cover, forage, 
and reproduction. 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 in-situ environmental uses occurring coincident and coterminous with the storage, 
distribution, and use of water for other purposes, including recreation. Anticipated future 
environmental water needs are based on assumptions about changes in values and 
priorities related to water-based recreation and environmental resources, and potential 
conflicts between those priorities and future water needs for agriculture, municipal, 
industrial and other uses. 
 

Future environmental water demands in the Green River Basin can be anticipated 
by looking at current values and trends, plans for future environmental projects, and areas 
that are identified for environmental protection. However, any future projections are 
somewhat speculative, since environmental water uses will vary based on climate 
conditions, federal and state species listing status, changes to state and federal laws, and 
changes in community values and water uses. Most environmental water uses continue to 
be non-consumptive, with the exception of evaporation from environmental construction 
such as riparian area improvements, increased diversion and consumption at Seedskadee 
National Wildlife Refuge, developments in the Little Snake River, and increased 
enrollment in federal assistance programs such as the Conservation Reserve Program 
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(CRP), the Wetlands Reserve Program (WRP), and the Wildlife Habitat Incentives 
Program (WHIP).  

 
Based on the current environmental uses, potential areas of conflict, and overall 

trends, some of the following can be anticipated regarding future environmental water 
demands: 
 

 Instream flow and minimum pool designations will persist, and may expand 
over time in response to protection of resources, changing uses, and public 
priorities. 

 The demand for sufficient water supplies to support wildlife habitat will 
continue and increase. 

 Any new water projects will face increasing scrutiny and demands to protect 
water-dependent values, particularly fisheries and wildlife habitat. 

 Periods of prolonged drought will exacerbate conflicts over environmental 
uses and priorities. 

 
6.6.1 Instream Flows 
 
The Wyoming Instream Flow Law allows for the maintenance of streamflows to 

be considered a beneficial use, and allows for unappropriated water to be appropriated to 
maintain or improve fisheries. Several streams in the Green River Basin have instream 
flow water rights issued by the Wyoming State Engineer’s Office. In addition, there are 
bypass requirements below several reservoirs in the Green River Basin. Most WGFD 
identified stream segments are stream segments inhabited by the Colorado River 
Cutthroat Trout, a sensitive species. The WGFD is also evaluating appropriate instream 
flows for other reaches. It is likely that instream flow designations will continue to 
expand in the future as the WGFD identifies areas for protection. Between 2001 and 
2005, the number of instream flow sections in the Green River Basin increased from 33 
to 35, and this increasing trend is expected to continue over the planning horizon.   

 
6.6.2 Minimum Reservoir Pools 
 
Another environmental water use is the provision of minimum reservoir pools for 

fish and wildlife purposes. Five reservoirs in the Basin have “fish” or “fish and wildlife” 
uses listed in their permitting documents; Big Sandy, Boulder, Flaming Gorge, 
Fontenelle, and High Savery. Of these, only two have a specific amount of storage 
committed to a minimum pool: Boulder with 1,621 acre-feet and High Savery with 4,955 
acre-feet. The WGFD also has identified recommended water surface area for lakes and 
reservoirs larger than 100 acres that are desirable for supporting game fish populations.  
Recommended minimum acres of surface area for these reservoirs are not permitted 
minimum storage rights and are not enforceable. No change in the minimum reservoir 
pool for these reservoirs is anticipated in the future although given the current federal 
regulatory environment and the desire of the public to maintain and enhance recreational 
fisheries in the Basin, it is likely that any additional storage developed in the future will 
have a portion of its storage devoted to fish and wildlife purposes. 
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6.6.3 Minimum Releases and Reservoir Bypasses 
 
Only four reservoirs have flow bypasses required by permit. These are Fontenelle 

Reservoir (50 cfs at the city of Green River), Meeks Cabin Reservoir (10 cfs), Stateline 
Reservoir (7 cfs), and High Savery Reservoir (10 cfs). The development of additional 
reservoir storage in the future would likely bring about requests by the WGFD and others 
for such minimum flow bypass requirements.  

 
6.6.4 Wetlands and Wildlife Habitat 
 
Wildlife habitat exists in wetland and riparian areas on public and private lands 

throughout the Basin, some of it occurring naturally and some of it as a result of human 
activity. Wetlands provide significant nesting and breeding habitat for bird populations, 
microorganisms, plants, reptiles, amphibians, and some mammals. Riparian areas provide 
an important source of forage, cover, and habitat diversity in arid environments for a 
variety of wildlife species. Based on existing vegetation mapping, the Green River Basin 
supports about 383,000 acres of wetlands and about 758,007 acres of riparian habitat.  
The need for water to support this habitat will continue in the future and is subject to 
competing water uses. There are several wetland and riparian habitat mitigation or 
construction projects planned in the Green River Basin over the planning horizon. As an 
example, the Little Snake River Conservation District has proposed several small 
reservoirs to provide wildlife, stock and fishery benefits. 

 
6.6.5 Direct Wildlife Consumption 
 
Direct wildlife consumption in the Green River Basin uses about 500 acre-feet 

annually. This level of consumptive use is projected to remain relatively small and 
unchanged over the planning period.  These uses are not caused or imposed by man and 
therefore are not included in uses that count towards Wyoming’s compact allocation. 
 
6.7 SUMMARY OF FUTURE WATER DEMAND PROJECTIONS 
 

Table 6-12 presents the projected demands for the water-using sectors for each 
scenario, and contrasts the projections with those made in 2001. Furthermore, the table 
provides estimates of how much water remains in Wyoming’s compact allocation.   
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