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TECHNICAL  TECHNICAL  TECHNICAL  TECHNICAL  
MEMORANDUMMEMORANDUMMEMORANDUMMEMORANDUM

TO: Doug Beahm, BRS, Inc.
Jon Wade, Wyoming Water Development Commission

FROM: Mark E. Stacy and Chris Lidstone, Lidstone and Associates, Inc.
DATE: December 9, 2002
SUBJECT: Wind / Bighorn Basin Plan

Domestic Water Use Profile

Introduction

The purpose of this Technical Memorandum is to estimate overall domestic water use in the 
Wind/Bighorn River Basin (planning area), which includes all or portions of the following 
counties:  Big Horn, Washakie, Hot Springs, Natrona, Johnson, Fremont, Park, and Teton.  
Within this area the principal users of domestic water supplies are rural homes and non-
municipal public water systems that are regulated by the U.S. Environmental Protection 
Agency (EPA).  These public water systems are utilized by a wide variety of users, including 
the following:  commercial establishments, national forests and recreational areas, state and 
national parks, campgrounds, rural schools, businesses, ranches, rest areas, and other small 
water users.  

Within the planning area, both surface and ground water sources are used to provide domestic 
water supplies.  Ground water from wells is used almost exclusively to provide domestic 
supplies to rural homes and supplies virtually one half of the water used by all non-municipal 
public water systems.  Surface water sources provide the other half of the water used by these 
public water systems, and are used exclusively to provide domestic supplies at Canyon and 
Grant Villages in Yellowstone National Park.  Surface water is also used on a limited basis by 
many rural homes to irrigate lawns and gardens.  

Non-Municipal Public Water System Usage

To estimate domestic water use by non-municipal public water systems, Lidstone and 
Associates, Inc. (LA), contacted the EPA to obtain a listing of systems in the planning area.  By 
definition, a public water system may be publicly or privately owned, and must serve at least 
25 people or 15 service connections for at least 60 days per year.  For the purposes of this 
technical memorandum, only transient non-community and non-transient non-community 
public water systems were considered.  Community systems that include municipalities and 
subdivisions were considered in the Municipal Use Technical Memorandum.  EPA records 
indicate there are 115 non-municipal public water systems within the project area.  The users 
of non-transient non-community systems generally obtain water from a municipal system or 
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domestic well, and transient non-community systems generally only supply a relatively small 
amount of water to their users.  These systems are distributed throughout the area as follows:  
13 in Bighorn County, 30 in Fremont County, three in Hot Springs and Natrona Counties 
combined, 52 in Park County, 13 in Teton County, and four in Washakie County.  

EPA reported the population served by these non-municipal public water systems was 34,287 
people, of which 74.1% were located in Yellowstone National Park in Teton County.  LA 
anticipates that they only use a limited amount of water, and that this usage is seasonal given 
the high population percentage attributable to Yellowstone National Park.  To estimate 
domestic water usage from these 115 public water systems, LA assumed an estimated usage 
rate of 75 gallons per capita per day (gpcpd).  This assumption yields an estimated domestic 
water usage of 2.57 million gallons per day (MGD). 

Both ground and surface water supplies are utilized to meet daily domestic demands in the 
planning area.  Of the estimated 2.57 MGD that are used, roughly 45% is supplied by surface 
water sources while 55% is supplied by ground water.  Yellowstone National Park is the 
primary surface water user and obtains most of its water supplies from the Yellowstone River 
and Yellowstone Lake.  Due to the population served, Yellowstone National Park is also the 
largest user of non-municipal ground water in the planning area and accounts for 53% of the 
overall ground water used by non-municipal public water systems in the planning area.  

Rural Domestic Water Usage

Because ground water is predominantly developed for domestic supplies in rural areas, LA 
obtained the State Engineer Office’s (SEO) database of wells to access information on 
domestic wells.  This database includes the permitted water right for each well, however, this 
amount is generally not representative of actual water use.  Because wells are typically only 
used periodically, the total annual volume of water used is considerably less than the well 
could produce if it were pumped continually.  It is also likely that some of the permitted 
domestic water rights are inactive.  

To assess their spatial distribution in the planning area, LA aggregated, tabulated, and included 
water rights for domestic wells to create a well information layer in the basin GIS, as shown on 
Figure 1.  Each domestic well was geospatially located with the GIS.  The representative dot 
for each well in the GIS layer is linked to tabular data obtained from the SEO.  As provided by 
the applicant, available data for these wells include: location, permit number, status, use, 
applicant name, facility name, whether the permit is an enlargement of a previous 
appropriation, priority date, completion date, well yield, well depth, static level, and depth of 
water bearing zone.  
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LA utilized population data rather than water rights for ground water wells to estimate 
domestic water usage in the planning area.  LA estimated rural domestic water use on the basis 
of the rural population served by wells in combination with assumed per capita usage rates.  
Year 2000 census information, sorted by county, was obtained from the U.S. Census Bureau.  
Estimates of population served by municipal systems covered under the Municipal Use 
Technical Memorandum were then subtracted from the total county population to estimate the
number of domestic users.  Table 1 summarizes the population served by community public 
water supplies and the estimated rural population for Big Horn, Fremont, Hot Springs, Park, 
and Washakie Counties using the method just described.  For the approximately 19 domestic 
wells that are located within the planning area in Natrona County, LA estimated domestic 
water use based on average household size, the number of wells, and an assumed per capita 
usage rate.

TABLE 1
Rural Population Estimates by County 

in the Wind/Big Horn Basin 

CountyCountyCountyCounty PWS IDPWS IDPWS IDPWS ID1111 NameNameNameName
PopulatioPopulatioPopulatioPopulatio
n Servedn Servedn Servedn Served6666

Big Horn WY5601098 Town of Burlington 274

Big Horn WY5600206 Town of Cowley 700

Big Horn WY5600970 South End Water & Sewer 
District

140

Big Horn WY5600022 Town of Greybull 3,200

Big Horn WY5601385
Airport Bench Water & 

Sewer District
26

Big Horn WY5600230
Greybull Heights Water 

Users
70

Big Horn WY5601272 Shell Valley West Water & 
Sewer

45

Big Horn WY5600205 Shell Water Users, Inc. 60

Big Horn WY5600209 Hyattville Water Company 48

Big Horn WY5601454
South Big Horn County Joint 

Powers Board
2,084

Big Horn WY5600004 Town of Basin 1,200

Big Horn WY5600204 Town of Manderson 115

Big Horn WY5600180 B&K Mobile Home Court 95

Big Horn WY5600181 Cozy Mobile Park 90

Big Horn WY5600008 Town of Byron 600

Big Horn WY5600016
Deaver Municipal Water 

System
340
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CountyCountyCountyCounty PWS IDPWS IDPWS IDPWS ID1111 NameNameNameName
PopulatioPopulatioPopulatioPopulatio
n Servedn Servedn Servedn Served6666

Big Horn WY5600210 Town of Frannie 207

Big Horn WY5600031 Town of Lovell 2,250

Total Municipal Population Total Municipal Population Total Municipal Population Total Municipal Population 9,2539,2539,2539,2532222

Total Big Horn County Population 11,461

Estimated Rural PopulationEstimated Rural PopulationEstimated Rural PopulationEstimated Rural Population 2,22,22,22,208080808

Fremont WY5600176 City of Lander 7,300

Fremont WY5600805 Redd Fox Park 
Homeowners Association

50

Fremont WY5600047 City of Riverton 10,500

Fremont WY5600177 Town of Dubois 1,067

Fremont WY5600861 Warm Springs Water District 125

Fremont WY5600194 First Fike Subdivision 150

Fremont WY5600774
Gardens North 

Homeowners Association
200

Fremont WY5600183 Town of Hudson 450

Fremont WY5601275
Juniper Park Water 

Association 36

Fremont WY5600179
Monroe Avenue Mobile 

Home Park
100

Fremont WY5600182 Mountain View Acres 165

Fremont WY5600173
North Riverton Water & 

Sewer District 150

Fremont WY5600837
Northfork Acres
 Water Co-op

30

Fremont WY5600039 Town of Pavillion 160

Fremont WY5601100 Raintree Estates 75

Fremont WY5600195 Second Fike Subdivision 26

Fremont WY5600053 Town of Shoshoni 550

Fremont WY5600184 Spencer Homesites 40

Fremont WY5601225 Sunridge Estates 160

Total Municipal Population Total Municipal Population Total Municipal Population Total Municipal Population 20,46120,46120,46120,4613333

Total Fremont County Population 35,804

Estimated Rural PopulationEstimated Rural PopulationEstimated Rural PopulationEstimated Rural Population 15,34315,34315,34315,343

Hot Springs WY5600056 Town of Thermopolis 3,247

Hot Springs WY5600226 Town of East Thermopolis 278

Hot Springs WY5600236 Town of Kirby 50
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CountyCountyCountyCounty PWS IDPWS IDPWS IDPWS ID1111 NameNameNameName
PopulatioPopulatioPopulatioPopulatio
n Servedn Servedn Servedn Served6666

Hot Springs WY5600935
Lucerne Water & Sewer 

District 100

Hot Springs WY5600232
Red Lane Domestic Water, 

Inc.
120

Hot Springs WY5601083
South Thermopolis Water & 

Sewer District
112

Total Municipal Population Total Municipal Population Total Municipal Population Total Municipal Population 4,276

Total Hot Springs County Population 4,882

Estimated Rural PopulationEstimated Rural PopulationEstimated Rural PopulationEstimated Rural Population 606

Park WY5600207 City of Cody 8,200

Park WY5600238 Green Acres Village 375

Park WY5601496 Juby’s Mobile Home Park 300

Park WY5601450
Cooper Sub Mobile 

Home Park
100

Park WY5600043 North End Water Users 500

Park WY5601193 Vision Quest Estates 45

Park WY5600035 Town of Meeteetse 415

Park WY5601198
Shoshone Municipal 

Pipeline
21,200

Park WY5600042 City of Powell 6,000

Park WY5601254
Northwest Rural Water 

District 4,272

Total Municipal Population Total Municipal Population Total Municipal Population Total Municipal Population 19,6234

Total Park County Population 25,786

Estimated Rural PopulationEstimated Rural PopulationEstimated Rural PopulationEstimated Rural Population 6,163

Washakie WY5600203 Town of Ten Sleep 454

Washakie WY5600197 Worland Utilities 
Commission

6,200

Washakie WY5600235
South Worland Water Users, 

Inc.
450

Total Municipal Population Total Municipal Population Total Municipal Population Total Municipal Population 6,6545

Total Washakie County Population 8,289

Estimated Rural PopulationEstimated Rural PopulationEstimated Rural PopulationEstimated Rural Population 1,635

Estimated Rural Population of All CountiesEstimated Rural Population of All CountiesEstimated Rural Population of All CountiesEstimated Rural Population of All Counties 25,955

Notes:  1 PWS ID: Public water system identification according to EPA.
2 Big Horn County municipal population estimate excludes the populations of those towns that are 
served by other water systems in the county.  

3 Fremont County municipal population estimate excludes the population of one subdivision that 
purchases surface water from the City of Lander.  
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4 Park County municipal population estimate excludes the populations of those towns in Big Horn and 
Park Counties that are served by the Shoshone Municipal Pipeline. 

5 Washakie County municipal population estimate excludes the population of South Worland which is 
served by the City of Worland.    

6 Inconsistencies in the total municipal population reflect differences in the populations served by 
municipalities as reported to the EPA and WWDC.   

Total rural domestic water usage for the planning area has been estimated to range up to 7.8 
MGD.  Based on Table 1 and the assumption that there are 2.5 persons for each of the 19 wells 
or households in Natrona County, LA estimates the total rural domestic population for the 
planning area to be 26,002.  This population represents approximately 30% of the total 
population within the basin.  It is presumed that this population is served by domestic ground 
water wells, and therefore, is independent of the population served by municipal water systems.  
Assuming this population uses between 150 and 300 gpcpd, LA estimates the total domestic 
ground water use ranges from 3.9 to 7.8 MGD.  

As shown on Figure 1, almost 83% of rural domestic water supplies are predominantly derived 
from wells located in Fremont and Park Counties.  Fremont County contains approximately 
59% of the estimated rural population, while Park County is inhabited by roughly 23.7%.  The 
high density of wells in these counties is illustrated on Figure 1.  Based on their locations, it 
appears that the Alluvial, Wind River, Willwood, and several Paleozoic Aquifers provide the 
majority of ground water used for domestic purposes in rural areas, not only in Fremont and 
Park Counties, but throughout the planning area.  

Conclusions

Based on rural domestic and non-municipal public water system usage, total domestic water 
usage for the planning area has been estimated to range from 6.5 to 10.4 MGD.  Assuming the 
rural domestic population of 26,002 uses between 150 and 300 gpcpd, LA estimates rural 
domestic ground water use ranges from 3.9 to 7.8 MGD.  Almost 83% of rural domestic water 
supplies are predominantly derived from wells located in Fremont and Park Counties.  For the 
34,287 people who use the 115 non-municipal public water systems, LA estimated domestic 
water usage of 2.57 MGD, assuming a usage rate of 75 gpcpd.  Approximately 74% of the 
people who use these systems are located in Yellowstone National Park in Teton County.  

Both ground and surface water supplies are utilized to meet daily domestic demands in the 
planning area.  Of the estimated 6.5 to 10.4 MGD that are used, roughly 26% is supplied by 
surface water sources while 74% is supplied by ground water.  Yellowstone National Park is 
the primary surface water user and obtains most of its water supplies from the Yellowstone 
River and Yellowstone Lake.  Rural domestic water users consume approximately 58% of all 
ground water used for domestic purposes, while non-municipal public water systems in 
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Yellowstone National Park and the rest of the planning area use roughly 23% and 19%, 
respectively.  




