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I.

INTRODUCTION

Purpose
This Level I reconnaissance study was funded by the Wyoming Water Development
Commission (W\NDC) and describes present and future potable water supply issues for Teton
County, the project sponsor, through the year 2020. The information presented is intended to
assist in the future management of the resources, including planning and designing new water
supplies in an area that has experienced rapid growth for most of the last ten years.
Groundwater is emphasized in this report as essentially all existing supplies have well or spring
sources. There are no known public water supply systems that utilize direct surface water
diversions in Teton County. Similarly, groundwater is anticipated to continue as the primary
water supply source for the foreseeable future. However, as described in this report, there is a
close relationship between ground and surface water throughout the study area.

StudvArea
The overall study area includes private lands south of Grand Teton National Park together with
the unincorporated area of Kelly and private lands east of the Idaho/Wyoming state line near
Alta, Wyoming. Figure 1 shows the general location of the study area in relation to the publicly
owned lands. This study did not include the Moran/Buffalo Valley area, public systems within
Grand Teton National Park or the National Forest or remote private inholdings within the
National Forest or National Park.

Methodologv
The study focuses on the larger existing community public water supply systems where most of
the future higher density development is anticipated. To make the best use of the available
resources, a more detailed system analysis was made of the ten identified service areas. The
areas and primary reasons for their selection are listed below:
Service Area
1)
Jackson/South Park
2)
Teton Village
3)
AspenslTeton PineslWilson
4)
JH Golf and Tennis
5)
Kelly
6)
Hoback Junction
7)
Hog Island
8)
Alta/Grand Targhee
9)
Rivermeadows
10) Indian Paintbrush

Reasons for Selection
Area of Future Growth
Area of Future Growth
Area of Future Growth/Existing Small Lots
Area of Future Growth
Existing Small Lots with Wells and Septic Systems
Existing Small Lots with Wells and Septic Systems
Existing Small Lots with Wells and Septic Systems
Area of Future Growth/Older System
Older System
Older System

Information on community water. systems outside of the ten service areas is presented in a
separate section called "Other Community Water Systems." Additional information on the
service areas appears in Section VI. The general locations of these service areas are shown on
Figure 1.
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This study also emphasized the use of existing data and information. Extensive background
information for various public water supply systems was obtained from the Denver Office of the
EPA. Additional system-specific information was also obtained directly from owners and
operators of the various systems. In addition, detailed population and development projections
through the year 2020 for the County were obtained from the ongoing Teton County
Transportation Master Plan.
In many areas, development projections approach anticipated buildout and therefore are seen
as having little difference than projections for the year 2025. For this reason a target date of
2020, rather than 2025, is used in projections for future needs.
As a level 1 study, this report in intentionally general and conceptual with regard to its findings
and recommendations. Many of the more specific infrastructure recommendations may not take
place for over ten years and could change significantly in nature and cost over this time.
Therefore, to provide the most long-term benefit to state and local officials involved in water
planning, this report emphasizes on the development of a database and general resource
document for water supply systems that can be used for a wide range of purposes and have
broad value for future planning. In this regard, this report should not be seen as a substitute for
more detailed site specific investigations that will be required for many future projects.
In addition, all data and information was, wherever possible, prepared in a compatible digital
format to facilitate its use and expansion in the future. Copies of much of this background
information is present in the Appendix to this report this is a separately bound document.

Background
Teton County is located in northwestern Wyoming and has an area of about 3,600 square miles.
The topography in the county is mountainous and includes the Teton Range along with portions
of the Washakie Range, the Mount Leidy Highlands, the Gros Ventre Range, and the Snake
River Range. The Snake River flows through Jackson Hole Valley, which is bounded by the
mountain ranges and represents the largest concentration of private land ownership. Elevations
range from 13,770 ft above sea level in the Teton Range to 5,800 ft along the Snake River
south of Jackson and about 6,400 ft in the Alta area on the west side of the Teton Range.
Less than three percent of the land in Teton County (or approximately 75,000 acres) is privately
owned. The remaining 97 percent is owned and managed by the U.S. Forest Service, National
Park Service, the U.S. Fish and Wildlife Service, the Bureau of Land Management or the State
of Wyoming. Figure 1 shows the general location of private and public lands in Teton County
along with the private lands in the south portion of the County and lands near Alta. The
extensive public lands, the relatively rural nature of development within Teton County, and its
headwater location also account for the high quality of water available to most places within the
study area.
Teton County has a current resident population of approximately 15,000. This figure is higher
than reported census data as local officials believe that the most recent 1990 census did not
accurately account for the many accessory dwelling units common to the area or the transient
portion of the resident population. These figures are also separate from the tourist population,
which during the peak summer months with full occupancy in the motels and campgrounds is
estimated to contribute an additional population of 35,000 for a combined effective total of about
50,000. This non-resident population contributes a large percentage of National Park visitation,
which presently exceeds 2.5 million in Grand Teton National Park and 3.0 million in Yellowstone
National Park on an annual basis, and directly impacts many water supply systems.
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Teton County continues to be an area of rapid growth as evidenced by the steady rise in
housing units. Annual growth in units has steadily increased over the last ten years at a rate of
4.5 to 5.0 percent. Over a ten-year period this equates to a 50 to 60 percent increase in overall
numbers. 1998 was again a record year in terms of the total number of building permits issued
in the County. However, as private land becomes less available and costs increase, future
growth is expected to be determined largely by "in-fill" within existing platted subdivisions with
limited expansion adjacent to existing higher density nodes.

Climate
Unlike many places in the State of Wyoming, Teton County is an area with substantial water
resources. This is largely the result of localized higher annual precipitation rates which range
from about 15 to 18 inches within the Town of Jackson to as much as 60 inches in the
surrounding mountains. (See Figure 2 for estimated annual precipitation in Teton County.) The
precipitation estimates for the mountain areas are based only upon correlations with snow pack
measurements and elevation and therefore are only approximate.
Although the precipitation is distributed throughout the year, about two thirds (depending upon
elevation) occurs as snow, resulting in peak flows from mid-May to the end of June for most of
the area rivers and streams. The substantial snowmelt within the basin also plays a major role
in the replenishment of the alluvial deposits along the Snake River, the largest drainage in the
area. This aquifer serves as the water supply for a large portion of the private lands within the
County.
The level of precipitation common to this area is represented by surface water flow data from
the U.S.G.S. Snake River gauging station below Flat Creek, a convergence point for most of the
major drainages in the study area. Average annual flow at this location has been measured
over the past twenty years to be in excess of 2.6 million acre-feet (865 billion gallons). In
comparison, this flow on the Snake River is about 200 times the total annual potable water use
projected for the year 2020 in all of Teton County.
Temperature in Teton County varies mainly in response to changing seasons. Mean monthly
air temperature in Jackson ranges from 16.0°F in January to about 61°F in July. Below freezing
temperatures have occurred in all months of the year. A summary of relevant climatological
data appears in Table 1.

Format
A primary objective of this study has been to develop all data in appropriate digital formats with
links where possible to the Teton County Geographic Information System (GIS). Also, to the
extent feasible, software that was compatible among the various components of the report was
selected as described below:
Component
Text, Miscellaneous Tables and Figures
Spread Sheets, Miscellaneous Figures
Water System Database
GIS Mapping
Engineering Drawings
Pipe Network Analysis

Software
Microsoft Word 97
Microsoft Excel 97
Microsoft Access 97
Maplnfo Version 5.0
AutoCad Version 14.1
Cybernet Version 3.1
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Figure 2. Mean annual precipitation for Teton County study area, Wyoming , 1951-80
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TABLE 1

REPRESENTATIVE CLIMATOLOGICAL DATA PERTINENT TO TETON COUNTY, WYOMING 1)
Length of
Record2)
Climatological
Station

Station
Elevation
(feet msl)

Temp.
.{yearsj

Precip.

Annual
Mean

{yea~

ffi

Temperature3)
Recorded
Recorded
Max.
Min.

Jan.
Avg.

Jul.
Avg.

ffi

ffi

Annual
Average
(inches)

Annual Precipitation 3)
Max.
Max.
Amt.
Min.
Year
Year
{jnl

Min.
Amt.
!inJ

Snowfall 3)
Annual
Avg.
(inJ

ffi

ffi
_504)

16.0

60.8

15.27

1983

24.07

1979

8.84

87.8

Jackson, WY

6,230

57

64

38.0

944)

Alta 1 NNW, WY

6,430

76

78

39.7

95

-35

18.4

63.2

21.29

1983

33.62

1926

9.47

112.8

Moose, WY

6,470

30

30

36.9

93

-46

13.4

61.0

21.25

1971

26.85

1976

16.45

190.7

Moran 5 NNW,
WY

6,789

75

76

35.6

905 )

_505 )

13.0

59.2

23.25

1975

31.14

1952

13.51

199.7

Snake River, WY
(Flagg Ranch)

6,882

71

71

34.2

97

-46

12.8

58.2

32.64

1913

50.10

1907

21.32

244.1

NOTES:
1)

Data was obtained from the following in order of preference: National Weather Service (NWS) State Office in Cheyenne,
Wyoming; NWS State Office in Boise, Idaho; "Wyoming Climate Atlas" (1987), published by the University of Nebraska Press;
"Climatological Handbook" (1969), edited and published through the Meteorologic Committee, Pacific Northwest River Basin
Commission; and National Climatic Center monthly records.

2)

Length of record for temperature and precipitation data is for the period through calendar year (CY) 1987. At some stations the
record is intermittent. In most cases, the length of record for snowfall is significantly less than for temperature and precipitation.

3)

All temperature data, the annual average precipitation data, and the annual average snowfall data is derived from the subset of
available information for a given station in the NWS base period 1951 through 1980. Maximum and minimum yearly
preCipitation totals are for the entire period of record through CY 1987.

4)

Extreme temperatures for the period of record at Jackson are 101 degrees F. and -52 degrees F.

5)

Extreme temperatures for the period of record at Moran are 92 degrees F. and -63 degrees F.

A complete copy of the report, database and figures (except for two figures taken from previous
U.S.G.S. publications) is available in digital form. Copies of all the data have been provided on
a compact disk (CD) to both the Teton County Planning Office and the Wyoming Water
Development Commission. A listing of information available in digital format is presented in
Appendix F.

Proiect Team
This report represents the efforts and contributions of a five member multidisciplinary team. A
brief description of the principal responsibilities for each firm is summarized below:
Jorgensen Engineering and
Land Surveying, P.C.

Prime consultant responsible for data collection, water
system inventories, system analysis, need assessments and
cost estimates.

Hinckley Consulting, Inc.

Subconsultant responsible for groundwater geology
investigations, development of the supply well database for
Teton County and the analysis of water quality impacts to
groundwater.

Greenwood Mapping, Inc.

Subconsultant responsible for development of GIS-based
exhibits and mapping and links to existing Teton County GIS
resources.

Engineering Associates

Subconsultants responsible for the development of network
models and analysis of the larger water supply systems in
Teton County.

Hydrosphere Resource
Consultants

Subconsultants responsible for collection and analysis of
spatial data used in the study with special focus on obtaining
data from the discontinued Water Resources Center in
Laramie.
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II.

INVENTORY OF EXISTING COMMUNITY WATER SYSTEMS

General
The first phase of the project involved the development of a detailed list and inventory of
existing public water supply systems within the study area. The focus was placed on the
community systems, which typically have greater water supply needs than individual, private
water systems and service larger segments of population. Several of the larger public noncommunity systems (e.g. Grand Targhee, Astoria Hot Springs, etc.) were also included. Also,
only systems on private lands were investigated; no attempt was made to analyze the numerous
small public water systems operated within the National Park and National Forest. The list of
systems was developed from EPA records and local knowledge of the various water supplies in
Teton County. The current lists identify community and selected non-community public water
supply systems separately and are provided in Tables 2 and 3, respectively.

Public Water System Definitions
For purposes of this study, the EPA definitions from the Safe Drinking Water Act of a public
water system were used. The EPA definition of a community system - 15 service connections
or services to 25 or more users - has recently also become the State DEQ definition for a public
water system. However, the EPA still maintains responsibility for the enforcement of the Safe
Drinking Water Act (Wyoming is the only state that has not assumed primacy of the Safe
Drinking Water Act), as the DEQ definition only applies to new systems and the technical review
process for a "permit-to-construct". Also, many of the smaller public community systems and
non-community systems, as defined by the EPA, do not come under the purview of the DEQ.
Figure 3 shows the hierarchy of the main terms related to public water systems used by the
EPA and this study.

GIS Mapping
Figure 4 (oversize) shows the location of all community systems and most non-community
systems based upon the Teton County Geographic Information System (GIS) ownership parcel
mapping. This map is drawn on a background of shaded relief and topography to help
distinguish the mountain and valley areas. The relief background also helps distinguish the
principal private land areas within the valley bottom where water is generally more available
from the more mountainous areas and foothills where water supplies are often more limited.
Many of the smaller bed and breakfast systems, which marginally qualify as public systems, are
not shown on the GIS map. The mapping is based upon Maplnfo software, which is presently
being used by Teton County for their ownership and assessor records. Figure 4 also shows the
approximate service area boundaries for the community and non-community systems based
upon current property records. Most private lots of record in the County Courthouse are
included as a part of this GIS base map.
Also where information or engineering drawings were available, an illustrative map (created as a
separate data layer within the Maplnfo GIS) was developed showing the major water system
components. This includes the principal distribution system piping, supply wells, storage tanks
and booster pump stations. The location of the water system components is shown
schematically and approximately. The GIS mapping should not be used as an as-built
engineering plan. Portions of the GIS mapping, showing the water system information
incorporated into the GIS, is shown for each service area in Section VI of this report.
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TABLE 2

PUBLIC "COMMUNITY" WATER SYSTEMS
WITHIN STUDY AREA
Approximate
Service Area
Population

Existing Source

8,500
1,200
1,500
1,800
1,300
500

7 Wells
3 Wells & 2 Springs
2 Wells
4 Wells
2 Wells
2 Wells

120
77
77
66
75
77
68
55
72
58

350
230
270
160
200
225
180
160
150
180

2 Wells
2 Wells
2 Wells
2 Wells
Spring & 1 Well
Spring & 2 Shallow Wells
1 Well
2 Wells
3 Wells
4 Wells

SMALLER SYSTEMS (Population less than 150)
43
16) Bar -B- Bar Subdivision
18
17) Saddle Butte Subdivision
18
18) South Park Village Subdivision
26
19) High Country Subdivision (SO)
20) MiUward Trailf3r PCiris ($P)
18
21) Highland Park Subdivision*
19
25
22) Indian Springs Subdivision*
16
23) J-W Subdivision
24) Little Horsethief Canyon*
17
25) Snake River Mobile Home Park
24
10
26) C-V School for Disabled Youth
27) Alta Community Pipeline
35
30
29) Targhee Towne
31) Targhee Village*
30

120
60
70
75
40
50
125
50
50
60
110
90
90
90

2 Wells
(Town of Jackson)
1 Well
2 Wells
1 Well
1 Well
2 Wells
2 Wells
1 Well
3 Wells
2 Wells
1 Spring
1 Well
1 Well

GIS
10 #

Approximate
Service Area
Connections

Name

LARGER SYSTEMS (Population more than 500)
1)
T()vvnof~~~~s~I"l(M)
2,700
2)
T~t()nVnl~ge(§P)
250
3)
Raft~t:J(~[l!))
500
4)
Asp~ll$rr~tQPPiO~$(iQ)
825
5)
tv1el()qY'~~~~~::(9[)
430
6)
Spri.og~r~ekR~$ort
160
MEDIUM SYSTEMS (Population 150-500)
7)
JaQk~()O'17I9~@(?()lf~~~I@flOi$(lJ)
8)
Gros Ventre North Subdivision
9)
Gros Ventre West/Bar Y (SO)
10) Skyline Ranch (SO)
11) Indian Paintbrush
12) Squaw Creek (SO)
13) TetonSh?iQPwsCQr'ldomihiurns
14) Rivermeadows (SO)
15) Evans Trailer Park
30) WilsQnlVleacj()vvs(SO)

Notes: 1)
2)
3)

4)
5)

=

=

=

M Municipality; SO Special Oistrict; U Utility Company
Shading indicates that a system is also served by a community sewer facility
other than an on-site septic tank/leach field system.
An asterisk indicates a system that, at the time of this report, did not yet qualify
as a public system as defined by the EPA.
Service area population is based upon buildout within the current area of service.
See Figure 4 for the location of the systems which are labeled on this map by
GIS 1.0.#.
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TABLE 3

SELECTED PUBLIC "NON-COMMUNITY" WATER SYSTEMS
WITHIN STUDY AREA
GIS
ID

Existing
Source

Name

101. Wilson School (NT)
102. Kelly School (NT)
151. Alta School (NT)

Well
Well
Well

Food Establishments (16)

103. Fish Creek Inn
104. Teton Gables
105. Stag~90ach . Bc:ir/Pc:itticake
106. SfeakPub.Restautanf
108. Camp Creek Inn
109. Horse Creek Station
110. Pearl Street Bagels (Wilson)
111. Jackson Hole Maverick
112. Balsam Route Store
113. Point Store
114 .•·CalitoPiizel
115. Dornan's - Moose
116. \fistaGrande
117. Bar J Chuckwagon
150. Otto Bros. Brew Pub
152. Lost Horizon Restaurant
Guest Ranches (6)
Trails End (Inactive)
Gros Ventre River Ranch
Crescent H
Split Creek
Trail Creek
R Lazy S

Notes: 1)

1Q

Existing
Source

~

Campgrounds/Camps (10)

Schools (3)

119.
120.
121.
123.
124.
125.

GIS

Well
Well
Well
Well
Well
Spring
Well
Well
Well
Well
Well
Well
Well
Well
Well
Well

126.
127.
128.
129.
131.
132.
133.
134.
135.
136.

Well
Well
Well
Well
Spring
Well
Well
Well
Well
Well

Snake River Park

~~19n:~ill~g~IK~A
Teton Valley Ranch Camp
Spotted Horse Ranch
§j.m·pi:Jl)~Y'$
Astoria Hot Springs
Teton High Adventure Base
Lazy J Corral
Lone Eagle Ranch
Virgini~nMQt~I:~arnpgrQQdd

Motels/Bed & Breakfasts (5)

137.
138.
139.
140.
141.

Flat Creek Motel
Hoback River Resort
Elk Refuge Inn
Old West Cabins
Mad Dog Guest Ranch

Well
Well
Well
Well/Spring
Well

Miscellaneous (9)

28. .
142.
143.
144.
145.
Well
146.
Well
Well/Spring 149.
Well/Spring 153.

~ra:n~I~tghfle:R~~c:)ftl(N"[)

Lower Valley Power & Light (NT)
J Bar H Ice Company
National Wildlife Art Museum (NT)
WyDOT Maintenance Shop (NT)
Red Top Treatment Center (NT)
Jackson Hole Airport (NT)
9~sp~rMolJn~airrL9cJge

Well/Spring
Well
Well
Well
Well
Well
Well
Spring

Well
Well

NT Represents Non-Transient Non-Community system serving 25 or more of the
same people who are non-residents at least 60 days out of the year.

2)

Shading indicates that a system is also served by a community sewer facility
other than an on-site septic tank/leach field system.

3)

See Figure 4 (oversize) for the general location of the systems listed. Systems
are listed by GIS ID number.

4)

There are a number of small Non-Community systems, which may serve 25
members of the public on a transient basis, which are not listed. These would
include small bed and breakfast operations.

5)

A total of 48 Non-Community systems are listed.

11

FIGURE 3

DEFINITION OF PUBLIC WATER SYSTEM PER EPA SAFE DRINKING WATER ACT

PUBLIC WATER SYSTEM
Serves 25 or more people for at
least 60 days per year

I
NON-COMMUNITY
WATER SYSTEM

COMMUNITY WATER SYSTEM
Serves 25 year round residents or 15
year round residential service
connections

Serves 25 or more nonresidents for at least 60 days
per year

I

I

NON-TRANSIENT
NON-COMMUNITY

TRANSIENT
NON-COMMUNITY

Servesfuesame25~more

Serves different 25 or more
non-residents for at least 60
days per year

non-residents for at least 60
days per year

NOTE:

The amended State of Wyoming DEQ Chapter III Rules and Regulations para"els the EPA definition and identifies a Public
Water Supply as any water supply being distributed by 15 or more service connections or serving 25 residents for human
consumption.

As an example of this mapping, an oversize version of the Jackson/South Park area (Figure 13)
is included at the end of this report.

Water System Database
A database was then developed (using Microsoft Access) of all the community systems and
several of the more significant non-community systems. All non-community systems which rely
on springs for at least part of their water supply were also included in the database. A list of the
systems included appears in Appendix A.
The database includes a series of eleven "data tables" which provide information on a wide
range of aspects for the various water supplies. The data tables account for a total of more than
170 fields of possible information concerning each system. However, much of the data is not
available for the smaller systems. A general comment field was also included in most tables to
allow additional narrative information concerning each system. The data was obtained both
from the EPA system inspection reports, discussions with system owners and operators and onsite visits. Numerous follow-up calls were made for most systems to provide as complete
information as possible. A special "form" as provided in the Access software was created for
each table to simplify data entry.
In addition to an inventory of water systems, an Excel spreadsheet of all wells in Teton County
was prepared. The spreadsheet, which is based on the computerized database of well records
from the State Engineer's Office, has been augmented by the extraction of relevant information
including driller log data from the paper and microfiche records for select wells of interest. The
database was used as a source of area-wide ground water information and for determining key
ground water issues to the identified service areas. Copies of a portion of this information,
which involves over 3,000 entries, is printed in Appendix B of this report.
From the main data tables, seven separate queries and reports were developed as provided by
the Access software. Information in the various tables is related by means of a common GIS 10
number, which is also used with the GIS mapping. The reports and queries combine the basic
information from the data tables and present it in a more readable and useable format. A listing
of the data tables and fields of information developed for this project are summarized in Table 4.
Variations of the reports and queries can also be developed with minimal effort using the
existing data tables. An example of the reports available for the various systems is printed in
Appendix A. The complete database is available in digital form.
Portions of the Access database of system specific information were then linked to the GIS
mapping developed for the public water systems. This link allows users of the GIS system to
view the geographic location of the water system and have access to attribute data regarding a
given system simultaneously. This capability was developed primarily for future planning and
analysis purposes. The format was also designed to facilitate updating of the database both to
add new systems and additional data relative to existing systems. The viewing of this
information requires the use of appropriate Maplnfo software. A discussion of the use of GIS in
Teton County and links to the Access database is presented in Appendix G.
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TABLE 4
SUMMARY OF PRIMARY DATA TABLES FOR
PUBLIC WATER SYSTEM INVENTORY

BILLING DATA

WATER QUALITY DATA
ID

10

10

GISID
System Name
Bill By Meter YIN

GISID

GISID

Tank

Tap Fee
Standard Tap Size
Base Rate ($)
Base Rate Amount ($)
Costf1 ,000 Gal ($)
Avg. Water Bill/Month
Bill For 20,000 Gal
General Comments
BOOSTER STATION DATA

10
10

System Name
Date Sampled
Geologic Unit
Geologic Source of Water
Date of Collection
Temperature
Dissolved Silica (Si02) (mg/l)
Dissolved Iron (Fe) (mg/l)

Address 1
City 1
State 1
Postal Code
Work Phone
Fax Number 1
System Operator
Address 2

10

GIS ID
System Name
Tank Description

Engineering Plans (YIN)
Fire Hydrants (YIN)

Well No.

Tank Size (Gal)
Material

No. of Booster Pump Stations
No. of Pressure Zones

WY Permit No.
Latitude

Type
Date of Construction
Depth

Highest System Elevation
Lowest System Elevation
Total Length of Distribution System

Longitude
Qtr/Qtr Section
Section

High Water Elevation
Qtr/Qtr Section

Township
Range
Casing Diameter

GISID
System Name

State 2

Township

Other (Y/N)lLengthlYears in Service

Well Depth

Bicarbonate (HC03) (mg/l)

Postal Code 1
Work Phone 1
Fax Number 2

Range

No. of Services

Latitude
Longitude

Copper Services (Y/N)/LengthlYears
PE Services (Y/N)/LengthlYears

Casing Depth
Date of Completion

Deficiencies

Steel Services (y/N)/LengthlYears

Inlet Pressure

Dissolved Boron (B) (mg/l)

SYSTEM USE DATA

10

Discharge Pressure

Dissolved Solids (Sum) (mgll)

GISID

Station Elevation

Hardness as CAC03 (Ca, Mg)(mgll)

System Name

Date Of Construction
Total System Capacity (gpm)
Pump #1 CapacitylHp

Specific Conductance (micro-mhos @ 25°C)
pH (units)

Existing Taps (1998)

Color (platinum-cobalt units)

Pump #2 Capacity/Hp
Pump #3 Capacity/Hp

Latitude
Longitude
General Comments

10

GIS

Section

Dissolved Nitrate (N03) (mgll)

Section
Township
Range

System Name

City 2

Station Name

Control Type
Qtr/Qtr Section

10

SUPPLY WELL DATA
ID
Well

Dissolved Potassium (K) (mg/l)

GIS ID
System Name

Pump #4 CapacitylHp
Standby Power (YIN)

10

PVC (Y/N)/LengthlYears in Service
DIP (Y/N)/LengthlYears in Service
Steel (Y/N)/LengthlYears in Service

Pissolved Calcium (Ca) (mg/I)
Dissolved Magnesium (Mg) (mg/l)
Dissolved Sodium (Na) (mg/l)

Dissolved Sulfate (S04) (mg/l)
Dissolved Chloride (CI) (mg/l)
Dissolved Flouride (F) (mg/l)

BOOSTER

System Name
Contact Person

DISTRIBUTION SYSTEM DATA

STORAGE SYSTEM DATA

CONTACTS

10

PUMP TEST DATA
ID
Pump Test ID
WY Permit No.
GISID
System Name
Well
Test Date
Static Water (Depth < TOC)
Pumping Rate (gpm)
Duration (Hours)

Static Water Depth
Ground Elevation

Eng. Plan Available (YIN)

Other Services (Y/N)/LengthNears

Perforations (YIN)

General Comments

General Comments

Size
Number

FISCAL DATA

GENERAL INFORMATION

Depths
Intake Screen (YIN)

10

Existing Population (1998)
Future Population

ID
GIS 10
EPA Classification
PWS 10 No.

System Name
Annual Budget

Diameter
Slot Size
Depths1

Total Avg. Daily Use (gpd)

System Name

Annual Maintenance Budget

Pump Size (HP)

Total Peak Daily Use (gpd)
Peak Hour Use (gpm)
Min. Daily Use (gpd)

Contact Name
System Operator

Sampling Budget
Labor Budget

Pumping Level

Per Capita Avg. Daily Use (gpd/person)

Ownership Status
Service Area (Acres)

Per Capita Peak Day (gpd/person)
Estimated Leakage (gpd)
Irrigation Use

Total Production Capacity
Fire Protection Class. (ISO)
No. of Supply Wells

Reserves Budget (Sinking Funds)
WWDC Funding
FLB Funding
Other Funding
Existing Debt

Winter Time Bleeding
Individual Meters (YIN)

General Comments

Future Taps

GIS

10

Pumping Rage (gpm)
Pumping Head
Type of Control
Disinfection (YIN)
Disinfection Type
Well Head Protection (YIN)
Standby Power (YIN)

Debt Retirement Date
General Comments

General Comments

General Comments

Drawdown (ft
Average Specific Capacity

14

III.

POPULATION AND WATER SUPPLY NEEDS PROJECTIONS

Existing Development Projections
Population and development projections were prepared by the Teton County Planning Office
together with the Town of Jackson for the ongoing Teton County Transportation Plan. In this
effort, the Town and County identified 123 specific "traffic area zones" (TAZ) for which estimates
of existing and projected population and development for the year 2020 (or in some cases buildout per current zoning regulations) were provided. The traffic zones were developed specifically
for transportation planning and consequently do not translate directly to water supply needs and
the service areas of interest. However, this detailed accounting of existing and projected
development represents the best available planning information in Teton County for areaspecific population.
The analysis included residential dwelling unit data and estimates of commercial (or nonresidential) development in square feet for each traffic zone. A summary of this information
collected by traffic zone is provided in Table 5. Figure 5 shows the boundaries of the major
Traffic Zones (excluding many of the smaller zones within the Town of Jackson) relative to the
GIS ownership parcel mapping. A description of the procedures used to project future
development (along with more detailed data for each traffic zone) is presented in Appendix C.

Water Use Criteria
Water use criteria were also developed for the study based upon flow measurement data from
Jackson and other areas in Wyoming where similar studies have been performed. The peak
day rates for residential use (in gallons per day) represents the primary water supply factor for
determining both existing and future needs. However, as indicated to some degree in this table,
it should be noted that use factors vary significantly depending upon the use of meters, billing
procedures, and the amount of outside irrigation that takes place within a given development.
Water use factors for lodging units and employees were also developed based upon the review
of water meter readings within the Town of Jackson and other locations where records were
available. A summary of the use rates and suggested water use criteria for this report appears
in Table 6.
For purposes of this study, a relatively high per capita use factor of 700 gpd is suggested. The
intent is to plan for the higher usage rates associated with landscape irrigation and larger
residences that are expected to occur within much of the study area in the future. Also an
average occupancy of 2.4 persons per unit is proposed based upon Teton County housing data.

Water Use Analysis
From this information, three main categories of data were used for projecting water demands:
residential units, lodging units, and employees. The projections were made for all service areas
except Hoback Junction, Kelly and Grand Targhee where separate estimates were developed
by this study. A summary of these projections is presented in Table 7.
Total existing and projected peak day water demands for all 10 service areas was estimated to
be about 8.7 and 18.3 million gallons per day, respectively. This compares to peak day totals of
11.6 and 22.2 million gallons per day estimated for the entire study area. However, these
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TABLE 5
SUMMARY OF POPULATION AND DEVELOPMENT PROJECTIONS AVAILABLE
FROM TETON COUNTY TRANSPORTATION STUDY
I)

Spreadsheet Name:
Description: This table provides a summary of
existing (1995) and projected (2020) development in Teton County by traffic zone for five
different categories of development:
Mix Dus - (Mixed Residential Dwelling Units) Residential and commercial land uses
are integrated. Residents do not have to use a vehicle to shop or do
errands.
No Mix Dus - (Non-Mixed Residential Dwelling Units) Residential and commercial
land uses are not integrated.
Ldg Units - Number of lodging units within a Traffic Area Zone (TAZ) which includes
motels, campgrounds and residential units specifically reserved for tourists.
Employment Tourist - Number of employees generated for tourist-type businesses.
Employment Local - Number of employees generated for other than tourist type
businesses
Acreage - Total acreage of particular Traffic Area Zone

II)

Spreadsheet Name: t~j
Description: This table relates specifically to the Town of
Jackson and provides estimates of existing and projected development with the following
principal data fields:
Zoning District - District is zoned as such: R=Res., AC=Auto Commercial, etc.
Acres - Area (in acres) of particular zone district within respective TAZ.
Sq. Ft. - Existing developed/commercial sq. ft.ladjusted devel/comm. sq. ft.
DUS - Residential dwelling units
MOT - Motel Units or Lodging Units as referenced in the summary spreadsheet.
EMP - Employees

III)

Spreadsheet N a m e : ' s
Description: This table provides data for existing
and projected non-residential development in Teton County by TAZ. Information
provided includes:
Sq. Ft. - Square feet of commercial development
DUS - Dwelling Units within a TAZ
MOT - Number of lodging units within a TAZ
EMP - Employees within a TAZ
Zoning District - For each relevant parcel
Acreage - For each relevant parcel
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IV)

Spreadsheet Name:
Description: This table projects maximum
buildout for residential areas of the county by traffic zone in areas that are predominantly
residential. The data fields provided include:
Total Acres - Total acreage of particular ownership within a given TAZ.
BSA - Base site area calculation for determining density per Land Development
Regulations.
Density Multiplier - Used when multiplied by BSA to determine density.
Max. Units - Maximum number of units allowed by zoning.
Adj Units - * 78 Percent of the number of units allowed by zoning.
* Analysis by the planning department has indicated that subdivision density in Teton
County averages 78 0A, of the maximum allowable density by current zoning.
Consequently, this factor was used to determine buildout.

V)

Spreadsheet Name:o~fi~~llili
Description: This table provides an analysis of
the various types of non-residential development that has occurred in various areas of
the County over a seven-year period ending in 1995. The spreadsheet lists the
applicant and use for the principal commercial nodes in Teton County. This data was
used to project future commercial use on the basis of an average generation rate of
commercial square footage per year. No traffic zone specific information is provided.

VI)

Spreadsheet Name:r~~~i~
Description: This table provides a listing of
residential building permits issued within each traffic zone in Teton County for the period
of 1978 through 1995. This information is used to develop average number of building
permits per year for use in develop.ing future projections.

NOTE: This 1.5 MB Excel workbook of six interrelated worksheets was developed by the Teton
County Planning Office staff for use in modeling present and future transportation needs in
Teton County.
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TABLE 6
POPULATION AND WATER USE PROJECTIONS
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TOTALS

NOTES:

1. Calculation/Unit Factors:

--------------------------~--------~
2.4 Per Unit

Population Factor:
Lodging Factor: 2.0 Per Unit
Residential "Maximum Day" Rate: 700.0 gpd/person
Lodge Unit "Maximum Day" Rate: 75.0 gpd/person
Commercial Use "Maximum Day" Rate: 30.0 gpd/person

2. Maximum Day Demand Equation:
(((Residential Rate)(Residential Population»+((Lodge Rate)(Lodge Population»+((Employee Rate)(Employee Population»)

3. Data Source:
Transportation Model for Teton County New Base Run 2/98 (See Appendix C for more information)

TABLE 7
WATER USE COMPARISON AND SUGGESTED USE FACTORS FOR TETON COUNTY

Gillette City
DEQ Area (5/93) Default
HKM

Factor

Outside
Gillette
(5/93)HKM

Jackson
(4/93) -Nelson

Jackson,
1997 Data3•4

206
443
792

343
649

Cody
Master
Suggested
Plan (5/96) Teton County
-EA
Master Plan

BESlD.E.t:J.IMI.
Minimum Day Flow, gpcd
Average Day Flow, gpcd
Maximum Day Flow, gpcd
Peak Hour Demand, gpcd
Peak Instantaneous Demand 1, gpcd
Peak Hour Demand, gpm per person

125
340

nfa
185
565
777

150
375
630
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0.44

0.63
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Peak Instantaneous Demand, 9pm per person
Peak Instantaneous Demand, gpm per residence
Maximum Day f Average Day Ratio
Peak Hour f Average Day Ratio
Peak Instantaneous f Average Day Ratio
Peak Irrigation Demand 2 , gpd per acre
Peak Irrigation Demand 2 , gpm per acre
Fire Demand, Residential, gpm

2.5
4.2

2.5
4.2

1.8
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Maximum Day Flow, Lodging, gpd per person
Maximum Day Flow, Commercial, gpd per employee
Maximum Day Flow, Ski Resort, gpd per day skier

.
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QQQU~A~QY

Persons per Residential Unit
Persons per Lodging Unit

3.2

~1~

3.2
...
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NOTES:
1. Peak irrigation based upon evapotranspiration rate of 0.21 inches per day in mid July. Peak irrigation in gpm assumes all use in a 4 hour p
12. peaK Instantaneous aemana applies to systems WltnOut storage ana vanes Significantly Wltn tne numDer or users. Instantaneous aemana
factor of 2.0 gpm assumes a minimum of 100 residences. This rate increases to 8.0 gpm for 5 residences.
13. JaCKSOn 1997 peaK aay ana average aay Dasea upon total proauctlon -- Inclualng commercial ana unmeterea -- trom nour ClOCKS on
supply wells and total residential population of 5768. Peak day Jackson usage in 1997 estimated at 5.6 mgd on 6-30,7-1, and 7-19.
4. Jackson average day includes water pumped to Flat Creek during Jan, Feb to prevent ice damming.

figures should be used with caution and only as general indication of potential needs given that
the population figures were developed for different purposes and the number of assumptions
used in their generation.
Attempts were made to analyze future water demands geographically throughout the county
based upon the Transportation Plan population projections and suggested user rates. This
effort provided no new insight with regard to water demand as many of the specific traffic zones
did not coincide with the areas of water use. Also, the highest concentrations of use of interest
in determining adequate water supply, were related to service areas where more detailed actual
use information was available.
However, even with the most conservative high use projections, potable water supply is
expected to require only a small fraction of the available water resources in the study area,
particularly in locations such as South Park, Teton Village, Wilson, and the Golf and Tennis
Club where the greatest amount of future development is expected. In short, there were no
areas identified where future significant shortages of water supply for potable water use are
anticipated.
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IV.

GROUNDWATER RESOURCES

Introduction
Virtually all domestic, municipal, and commercial water supplies in Teton County utilize
groundwater, developed either through construction of wells or development of spring collection
facilities. (See Tables 2 and 3.) Surface water use is almost exclusively for irrigation and instream recreational, fisheries, and aesthetic enhancement. Given the increasing expense and
regulatory complexity of water supplies based on the diversion and treatment of surface water,
and the relatively easy access to substantial groundwater supplies of adequate quality in most
of the developed portions of the county, it is unlikely that future water supply development in the
county will be anything but groundwater based.
According to the water right permit files of the Wyoming State Engineer's Office, there are
currently (December, 1998) 2,467 wells with active permit status in the county; 1,057 of which
were permitted later than 1990. Figure 6 summarizes the history of groundwater supply
development in Teton County, both in terms of total permits issued and the cumulative yield
represented by those permits. Only wells with non-zero yields and active permit status are
considered on Figure 6. This leaves out non-supply wells such as those drilled for exploration
purposes, or, as has become increasingly common in recent years, for environmental
monitoring and remediation.
Groundwater supply development began to grow in the mid-1960's. Cumulative permitted yield
increased by approximately 1,400 gallons per minute (gpm) per year through the mid-1980's,
but the pace of development has more than doubled, to 3,000 gpm/yr, over the last 15 years.
The average permitted yield of water supply wells is approximately 40 gpm. This reflects the
abundance of individual domestic wells, for which yields in excess of a few tens of gallons per
minute are rarely sought. A portion of this increase can be attributed to larger recreational pond
supply wells that essentially transfer groundwater to the surface without any significant
consumptive use.
Table 8 summarizes the number of groundwater permits and the cumulative permit yield for all
active Teton County wells. Permit yields may be somewhat more than the actual yield for wells
which have not been adjudicated, and may be substantially less than the full potential of the
aquifer when a well is drilled for domestic use only. Also, few wells pump continuously at their
full yield.
Seventy percent of the wells by permit count and 40% by cumulative yield are individual
domestic wells. While there are only 14 designated "municipal" supply wells in the county,
subdivision water supply wells are typically classified under the "miscellaneous" use category.
(This category also includes 5500 gpm of permitted yield for wells at the U.S. Fish and Wildlife
Service fish hatchery north of Jackson.)
Figure 7 (oversize) depicts the geologic units underlying the Teton County study area and the
general distribution of water-supply wells. Well data were extracted from the permit files of the
Wyoming State Engineer's Office, as of December, 1998. (Any use of groundwater in Wyoming
requires permitting through the State Engineer's Office.) Geologic mapping was compiled from
the following sources: Love and Albee, 1972; Schroeder, 1974; Schroeder, 1972; Schroeder,
1969; Albee, 1968; Reed and Love, 1972; Love et aI., 1992; and Love and Christiansen, 1985.
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Figure 6: Teton County, Wyoming Wells with Permit Yield> 0
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TABLE 8 - NUMBERS OF PERMITS AND
CUMULATIVE PERMITTED YIELD
Teton County, Wyoming
Total Period of Record

1991-current
permit
count

cumulative
yield (gpm)

568

8,901

8,360

4

2,200

355

27,312

152

10,887

Monitor

328

302

0

Municipal

14

0
9,725

9

3,925

Reservoir
Supply

1

100

Stock

190

3852

18

255

Use

permit
count

cumulative
yield (gpm)

Commercial

1

50

Domestic

1611

25,940

Industrial

3

285

Irrigation

18

Miscellaneous

The last source was obtained digitally through the University of Wyoming Spatial Data
Visualization Center.
The accuracy with which the boundaries of geologic units are located on Figure 7 is a function
of the source mapping and of the relevance to this report. We have compiled the boundaries of
the alluvial aquifer (and its Snake River Alluvium subset) from published geologic mapping
prepared at a scale of 1:24,000. Mapped alluvium has been truncated in the upstream reaches
of Snake River tributaries where it is likely of limited thickness and hence, limited water
development potential. All other units - other Quaternary-age deposits and all older materials were compiled from digitized geologic mapping based on materials originally prepared at
1:100,000 scale.
The following sections of this chapter review the aquifers with significant water-supply
development potential in the county in terms of their physical characteristics, location, and
current state of development. This discussion is based on the experience of the authors in
development of groundwater supplies in the study area, the many publications of the U.S.
Geological Survey (including the mapping sources referenced above and the recent Water
Resources of Teton County, Exclusive of Yellowstone National Park Water Resources
Investigations Report 95-4204; 1995), and the Statements of Completion filed in association
with Wyoming State Engineer's Office (WSEO) groundwater permits.
At the conclusion of the aquifer summary is a listing of site-specific geologic and hydrogeologic
reports related to groundwater supplies. The reader is also referred to the References chapter
of this report for relevant geologic maps and literature. The aquifer summary is followed by
discussion of groundwater quality in the study area, including wellhead protection and aquifer
sensitivity to contamination.
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Aquifer Summary
Table 9 summarizes the well location information shown on Figure 7. Assignment of wells to
specific geologic units is approximate due to the approximate nature of the well location
information. Also, the locations of geologic contacts are based on the interpretations of the
mapping author and our generalized digitization of the source maps. Wells are identified with
the geologic unit mapped at the surface at the well location. Deep wells may be producing from
underlying units. Wells with zero permitted yields are not included; this table does not reflect
the success rate of wells in the various aquifer groups. (The geographic distribution of depths to
groundwater is presented on Figure 10, as discussed below under "Aquifer Sensitivity to
Contamination".)

TABLE 9 - SUMMARY OF WSEO WELL PERMITS (YIELD> 0)
AND AQUIFER GEOLOGY
Aquifer Group

Permit
Count

Average yield
(gpm)

Average Depth
(ft)

Average Depth to
Static Water (ft)

Qal (alluvium)

1222

44

73

22

Qo (glacial, colluvial,
terrace, and fan deposits)

423

47

145

73

Tertiary undivided

53

17

147

52

Mesozoic undivided

38

13

101

44

Paleozoic undivided

35

27

96

34

5

24

122

77

PreCambrian

Quaternary-age Alluvial Deposits (Qal)
These are the sands, gravels, silts, and clays deposited relatively recently (geologically) along
the rivers and streams of the study area. (The Quaternary is the most recent geologic period.)
Because of the major importance of this aquifer in the study area (see Table 9), it has been
subdivided into two general areas: the principal aquifer associated with the Snake River (within
the dashed lines on Figure 7), and the peripheral alluvial deposits associated with tributary
streams. In the South Park area (from Jackson and Wilson to the narrowing of the valley 7
miles south), delineation of the principal aquifer is taken from the mapping of Love and Albee
(1972). They designated this unit as "Qal- Valley and stream deposits of gravel with lesser
amounts of sand, silt, and clay. Surface is gravel underlain by thin discontinuous deposits of
sand and silt." They mapped the remaining Quaternary alluvial deposits as "Qfp - Flood-plain
deposits; sand, silt, clay, and minor lenses of gravel; lesser amount of gravel at surface
distinguishes these deposits." The distinction indicated by Love and Albee (1972) has been
extended upstream based on the geometry of the Snake River and its tributaries.
Water-well experience appears to bear out delineation of the Snake River alluvial aquifer within
the larger body of Quaternary alluvial deposits. While prolific wells (transmissivities ~s high as
900,000 gpd/ft) are relatively common in the principal Snake River alluvial aquifer, wells in other
areas of the alluvial aquifer are of more variable productivity and problems with sand production
are not uncommon. The tested transmissivities of wells in the Rafter J and Melody Ranch
areas, for example, are between 15,000 and 60,000 gpd/ft. These are still high-permeability
deposits in the context of the surrounding bedrock geology, and are fully adequate for most nonagricultural applications, but are distinctly lower in permeability than in the coarser deposits
along the Snake River.
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The alluvial deposits occupying the center of the Teton County study area have been termed
the "Jackson Aquifer" in the recent USGS study of Teton County (Nolan and Miller, 1995). That
study interpreted this body of sediment as being hydraulically interconnected and produced a
map of the continuous groundwater level surface determined from wells and springs. (See
Figure 8.) The aquifer was interpreted as between 380 feet (Antelope Flats area) and 2,400
feet (Potholes area) thick, based on geophysical investigations.
As can be seen on Figure 7, the great majority of water supply wells have been developed in
areas immediately underlain by the alluvial aquifer. At an average depth of 87 feet, one can
assume the great majority of the wells located on this aquifer also draw their water from the
aquifer. Reported yields range as high as 2,500 gpm (Town of Jackson supply wells), although
local areas of finer-grained aquifer material will not support such high production rates.
The key conclusion regarding the main body of unconsolidated sands and gravels occupying
the center of the Teton County Master Plan study area is that local water supplies are, in most
cases, readily available through groundwater development. While each water supply system
presents unique hydrogeologic and engineering concerns, the need for long-distance
conveyance of water from areas of supply to areas of use is relatively unlikely.
Quaternary-age Non-alluvial Deposits (Qo)
As mapped on Figure 7 (Qo), these deposits consist of a wide variety of glacial drift and
outwash, loess, landslide debris and talus, swamp and lake deposits, talus breCCia,
conglomerate, and volcanic rocks. While these deposits are extraordinarily diverse in terms of
their composition, they are grouped together here to reflect a generally lower groundwater
production potential than the alluvial deposits discussed above. These deposits are also
characterized by extreme heterogeniety. Particularly in deposits of glacial origin, highlyproductive lenses of clean gravel may be present alongside dense clays with virtually no waterproduction potential. Loess deposits tend to be relatively unproductive of groundwater. Talus
and landslide deposits, although quite permeable, tend to be relatively shallow and well-drained.
Groundwater development in these non-alluvial deposits is best guided by detailed, site-specific
investigations, for which the reader is referred to the referenced sources of this report (Section
XI) and local experience.
Much of this material is included on regional mapping (e.g. Love and Christiansen, 1985) as "Qa
- alluvium and colluvium". While this designation generally captures the age and types of
material present, it is of limited value in distinguishing groundwater development potential.
Even the more local mapping presented by Nolan and Miller (1995; Plate 3, reproduced here as
Figure 9) is too expansive in its tacit identification of useful aquifer material with their "Alluvium,
Colluvium, Gravel, Pediment, and Fan Deposits". For example, the "swamp deposits" (Love et
ai, 1992) beneath the Elk Refuge and along the west side of West Gros Ventre Butte and the
loess (Love and Albee, 1972) along the east side of Highway 26 south of Jackson are known to
be far less productive of groundwater than most of the other Quaternary-age deposits mapped
by Nolan and Miller (1995). Thus, Figure 8 should be used as a statement of general
groundwater flow gradients, while Figure 7 presents a more accurate picture of the productive
aquifer.
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Bedrock Aquifers
Bedrock formations are exposed around the margins of the study area in the uplands, and in
isolated topographic features within the principal area of development like East and West Gros
Ventre and Blacktail Buttes (see Figure 7). Tertiary-age rocks (the pink and brown shading on
Figure 7) include volcanic deposits and a variety of conglomerate, sandstone, limestone, and
mudstone sedimentary rocks. The productivity of these deposits with respect to groundwater
varies locally, as a function of variations in texture, thickness, and fracturing. Successful
development of useful water supplies, where possible at all, depends upon careful siting and
exploration.
Mesozoic-age strata in Teton County (the green shaded areas on Figure 8) are dominated by
thick shale formations. Productive wells have been developed locally from interbedded
sandstone and conglomerate strata, but as a general rule these strata are relatively
unproductive.
Paleozoic-age rocks (blue shading on Figure 7) consist primarily of thick limestone and
sandstone formations. These include the Madison Limestone which is famous for producing
high capacity groundwater wells at many Wyoming locations. As with all the other bedrock
aquifers, however, the productivity of these strata can be quite site-specific, depending upon
local enhancement of permeability through fracturing and variations in composition.
Development of local water supply systems may be desirable in many of the areas underlain by
these aquifers because adequate groundwater may not be readily available beneath individual
properties. Where resources can be pooled to provide more extensive groundwater exploration
and development opportunities, the potential is increased for community-wide improvements in
quantity, quality, and water-supply security.
Previous Investigations
This report addresses the groundwater resources of the study area on a general basis.
Additional, site-specific public studies have been made by various entities, including Hinckley
and Jorgensen (1994) and Nelson Engineering (1992) for the main alluvial aquifer in the
Westbank area, and AVI (1991) and Lidstone & Anderson (1994) of bedrock and shallow alluvial
aquifers in the Squaw Creek area (in the upland area southeast of Jackson Hole). This is by no
means an exhaustive list; local sources should be contacted for additional data on specific
areas of interest. In addition, there have been a great many local studies, varying from simple
well logs to more comprehensive hydrogeologic reports, done for local water users throughout
the study area. San Juan and Kolm (1996) use the Jackson Hole alluvial aquifer to present a
methodology for integration of groundwater modeling (MODFLOW) with a geographic
information system (ARC/INFO) for management of hydrologic data.

Groundwater Quality, Recharge, and Flow Directions
Groundwater is the result of the infiltration of surface water. This process is called recharge.
Water moves through the subsurface as a function of the permeability of the aquifer - the higher
the permeability the greater the quantity and velocity of flow - and the groundwater gradient the steeper the gradient, the greater the flow. Ultimately, groundwater must discharge from the
subsurface in quantities equal, over the long-term, to the recharge.

27

EXPLANATION

'j

f

j
,

'j '

CJ

QUATERNARY ALLUVIUM AND COLLUVIUM--Qa includes other geologic units
of relatiyely small area which are assumed to be in hydraulic connection with Qa

I

QUATERNARY GRAVEL, PEDIMENT, AND FAN DEPOSITS--Ot includes other geologic units of small area which are assumed to be in hydraulic connection with Qt

I

.

CJ

(

" ,'.--'
I

..... --.--H

,

TOPOGRAPHICALLY ISOLATED AREA WITH PERCHED GROUNDWATER
THAT IS NOT HYDROLOGICALLY CONNECTED TO THE JACKSON AOUIFEH

- 6 0 5 0 - - - WATER-LEVEL CONTOUR--Shows altitude at which water level would have stood
in tightly cased wells completed in Quaternary alluvium, colluvium, gravel, pedime
or fan deposits . Dashed where approximately located . Contou r interval 50 feet.
Datum is sea level
2

\
, D\

~

' './

,_-C

. "" ~

•

....-

WELL--Numeral indicates number of wells at that location

l ':

y

~~'

' .', i

\-

I
Ic

JI

N

~I 'I' ~ -:.

'-,

f2

~\
~ \

1" = 2 miles

o

2

4

6

8 MILES

c, \" v th

I

I

o
2
4
6
8 KILOMETERS
~~~~====~I~~~====~,

I
I

z

1
\

."

<0,

'

~I

''',

. 1

'~'.~

" ,

,,).

:" 6 .

. , "V,,~,

c:
VI

,

t'~1

,'I',

,7'

. ~

J

/h "!
)' '''

I

' .~

I

, I

R

(.

.

,.

If'

,5-

FIGURE 8

II ( ..

r ,.

.

j
'

....,

.J ,

I

i

1

' ,j
;,' / ,

\,

T

"

,

,

~

1

~.

y.,

!~-

",

I

;:;:;

I.
'I

~

i l

I
(C

.; I

(

;;

.

'7

'\

I"

1

I

'\

I

.

':i, ' ;J

I

.~

S
'

..

0

[,

.'

\

MAP SHOWING WATER LEVEL CONTOURS
FOR ALLUVIUM, COLLUVIUM, GRAVEL,
PEDIMENT, AND 'FAN DEPOSITS
IN JACKSON HOLE (FROM USGS)

I

<

'I

~
~ 'c

1

~~

,~ ~

.

I
I

I
..

I
,.1"

, ".

I '
I ,'

::- ~- .

I

'

1

I
f")

I( /

j

"

,J',

I

~I

.'
'

\

.

:

:

~

.!';

I

I

~(~

I

r~' '3;

(

I '

I

-:;
r
I-

L.

"

~

I
I

I

N

'

I

I

!
I
I

JULY 12-21, '1992

Recharge for the aquifers of Teton County consists of infiltration of precipitation (rainfall and
snowmelt), streamflow (particularly where mountain streams exit onto the fans of alluvial
material built up at the mouths of their canyons), and irrigation water. Irrigation water is
simplyredistributed streamflow, but is a particularly effective recharge source because it is
deliberately spread over wide areas.
Due to the geologic history of the Snake River valley and the retention of the Snake River
behind a network of levees, groundwater recharge in the area between the Snake River and
Fish Creek (the 'Westbank") are further augmented by cross-valley (westward) groundwater
flow from the relatively higher river channel of the Snake toward the lower channel of Fish
Creek.
A mass balance for the alluvial aquifer between Jackson Lake and Hoback Junction developed
by San Juan and Kolm (1996) estimated total recharge of approximately 50,000 acre-ft per year,
with 25,000 acre-ft per year of groundwater discharge through evapotranspiration and 25,000
acre-ft per year of discharge to streams.
Figure 8 is basically a contour map of the groundwater table in the main alluvial aquifer of the
study area. Groundwater is recharged through infiltration from the surface, then flows "downhill"
as depicted by the contours. In general, groundwater flow is from north to south through the
study area. Over much of the area, groundwater converges on the major streams, which are
the ultimate discharge or drain for the valley. In the case of the Gros Ventre River and much of
Flat Creek, groundwater flow is generally parallel to the stream and water may move back and
forth between the stream and aquifer. Water flow westward from the valley margin south of
Jackson reflects recharge from the adjacent mountainside, both as infiltration of streamflow and
as discharge of deeper groundwater along the valley-bounding fault system.
The groundwater flow directions indicated on Figure 8 are generalized. Groundwater flows in
anyone area will be responsive to the local gradients. Due to localized concentrations of
recharge, e.g. an irrigated field, or discharge, e.g. a cluster of water supply wells, local
groundwater flow directions may be oblique or even opposite to the overall regional flow. More
detailed studies of groundwater flow include such site-specific reports as Hinckley and
Jorgensen (1994) and Nelson (1992) for the Westbank area. In addition, the Wyoming State
Engineer's Office began detailed monitoring of seasonal changes in groundwater levels in the
west-central portion of the Teton County study area in 1994. Although these data have not
been published to date, they represent a wealth of spatially and temporally detailed groundwater
gradient information potentially useful to site-specific studies. in that area.
Table 10 presents water quality analyses for the Teton County study area. These data are quite
generalized; they reflect the samples for which analyses were readily available rather than any
attempt to fully characterize the range of aquifer chemistry. Each entry includes the number of
analyses summarized. The final column provides an average of stream chemistry for
comparison to the groundwater values.
Discharge from the groundwater system occurs as base flow to area streams and through
groundwater pumping. Under normal circumstances, where the path from recharge to
discharge is relatively short and rapid, groundwater quality will be high, reflecting the quality of
the original recharge. The longer the path from recharge to discharge, the more groundwater
chemistry may take on the character of the host rocks. In addition, any contributions to
recharge from contaminated sources and any contamination within the flow path from recharge
to discharge may impact groundwater quality.
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TABLE 10
GENERALIZED GROUNDWATER QUALITY (mg/l) - TETON COUNTY STUDY AREA

w

o

~----~----+------------;------------+------------;------------4-------------r-----------4---------'

Notes: Data summarized from Nolan and Miller (1995) and Cox (1976)
1 values in parentheses are secondary standards

In the relatively open hydrogeologic system represented by the alluvial aquifer, recharge is rapid
and aquifer residence times are relatively short. Thus, surface-derived water has little
opportunity to become seriously mineralized. The analyses reflected in Table 10 demonstrate
that total dissolved solids (TDS) concentrations are commonly less than 200 mgll from these
deposits and only rarely are above the EPA secondary drinking water standard of 500 mg/l.
(Secondary standards are established with reference to color, taste, and general aesthetic
quality rather than human health.) Much of the alluvial groundwater is relatively hard, likely the
result of the abundance of limestone-derived sands and gravels. Also, where underlying
bedrock formations make substantial contributions to the groundwater in the Jackson aquifer, as
occurs along the deep faults bordering the east side of the South Park area, additional hardness
has been encountered. Trace element and organics analysis of these waters suggests little
need for concern, with the possible exception of iron and manganese which may locally exceed
secondary drinking water standards. Our experience in the South Park area confirms the local
variability of potentially objectionable levels of iron in groundwater. The Town of Jackson wells
are also subject to periodic concern with elevated manganese levels, although this too is a
secondary water quality parameter effecting aesthetics more than health. EPA monitoring data
for the public water systems in Teton County support the general finding of acceptable drinking
water quality, as no system in Teton County has ever reported inorganic chemicals in excess of
the Safe Drinking Water Act maximum contaminant level (MCl).
As with the basic productivity of the bedrock aquifers, groundwater quality is quite variable. Due
to the generally lower permeabilities and longer groundwater residence times, groundwater
tends to be somewhat more mineralized than in the alluvial aquifer, although exceptions are not
uncommon. Total dissolved solids concentrations over 300 mgll are common from the
Mesozoic aquifers; the USGS tabulation for the area includes one well producing from the
Mesozoic-age Bear River Formation with a TDS value over 1,000 mg/l. Trace element analyses
demonstrate locally elevated levels of boron, iron, manganese, and zinc, again likely dependent
upon site-specific conditions. The range of groundwater chemistry for the bedrock aquifers
reflected in Table 10 demonstrates that many are capable of yielding water supplies of
acceptable quality. Site-specific conditions are of most importance in this regard, and those
systems drawing groundwater from bedrock formations are the most likely to experience
unacceptable concentrations of aquifer minerals.
Table 11 provides select water analyses for public water supplies and surrounding areas in the
Teton County study area. All are within drinking water standards for the constituents listed. The
relatively hard water discussed above in relation to the east side of South Park is evident in the
Melody Ranch analysis.

Groundwater Contamination
There are two general sources of potential contamination of groundwater supplies in Teton
County:
1) sources which affect broad areas, typically at relative low levels and over long time
periods. Many of these are known as "non-point" sources and include septic system
discharge and applications of agricultural chemicals like fertilizer, herbicides and pesticides.
2) localized discharges of contaminants, often at high concentrations, but in specific, limited
areas. In Teton County are generally limited to accidental spills and discharges.
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TABLE 11
WATER QUALITY ANALYSES FROM PUBLIC WATER SUPPLIES AND SURROUNDING AREAS (mg/l)

10/16n1

Grand Targhee
10/16/71
Resort
lities
Gros
7/22/92
Gros

lities

6/21/69

Melody Ranch
7/27/92
Subdivision
railer Park
View)

0

0.1

0.01

135

130

8'

1.7

0

0.8

0.01

125

120

7.7

0.9

0.2

238

190

7.9

241

200

8.2

469

350

7.7

34

11

0.5

1.8

154

4.9

27

13

0.5

0.9

139

5.8

7.2

56

13

7.2

1.1

63

7.6

59

14

7.4

1.4

42

82,

35

6.4

6.6

170

6.3

1.9

10

5.9

5.3
7.2

0

7.5

181

0.1

62

0.3

0.02

0.9

0.01

149

0.02

199

0.01

CN

I\.)

Targhee Town
Co., Inc.
Targhee Town
Co., Inc.
Ranch
Teton
Teton Valley Ranch
Camp
Ranch
Teton

0.01
17
8/10/91

14

7/27n2

16

0

0

45

21

1.6

0.7

57

19

6

2

54

19

6.4

2.1

Notes:
1 values

in parentheses are secondary standards

226

175
206

4.9

1.3

0.3

75

3.3

0.6

75

2

0.8

12

0.02

0.1

0.03

2.6

0.1

215

200

7.7

267

220

7.6

262

210

7.4

0.01

150

Both types of contamination are addressed under the general subject of wellhead protection protection from contamination of the area through which groundwater flows to a water-supply
well.
Wastewater Systems
Figure 9 displays the portions of the study area from which wastewater flows are collected and
treated in centralized treatment facilities. Groundwater quality concerns related to septic tank
waste effluent have largely been eliminated in these areas.
The wastewater treatment plant for the City of Jackson receives waste inflows from the
incorporated city, the Spring Creek Ranch subdivision, the Rafter J subdivision, the Melody
Ranch subdivision, and several individual properties along the west side of Highway 26 south of
Jackson. This facility was upgraded in 1998 with a design capacity of 5.5 mgd. Capacity in
excess of the present inflow is sufficient to accommodate the equivalent of about 4,500
additional residential units and there is opportunity for expansion of the facility to 6.5 mgd with
marginal additional expenditures.
Given the location of this facility at the south end of the valley, it is likely that wastewater flows
from any future development in the area immediately around Jackson or between Jackson and
the treatment plant would be piped into the existing wastewater treatment plant.
In addition to the Town of Jackson system, there are four smaller wastewater treatment facilities
in the study area:
1. Aspens/Teton Pines Wastewater Treatment Project just northeast of Wilson. This
system includes the Willowbrook and Wilson Meadows subdivisions and several
properties along Highway 390.
2. Teton Village Water and Sewer District. This system also includes several
immediately adjacent properties.
3. Teton Shadows Subdivision.
4. Jackson Hole Golf and Tennis Subdivision
The Aspens/Teton Pines and Teton Village treatment systems provide tertiary treatment and
dispose of the final effluent through injection wells and are relatively new facilities. Teton
Shadows is a small secondary treatment plant and discharges to a shallow leach field. The Golf
and Tennis subdivision discharges to the Gros Ventre River via a ditch with intermittent flow.
The Golf and Tennis system provides secondary treatment. Both the Teton Shadows system
and Golf and Tennis system are likely in need of upgrade as occupancy levels and development
increases in these areas.
Groundwater and contaminant concentration modeling for the Teton Pines facility (ESA
Consultants, 1989) predicted a 0.9 mgll increase in groundwater nitrate concentration at the
facility boundary and a 0.6 mgll increase at a distance % mile down gradient as a result of
injection of 300,000 gallons per day of effluent containing 5 mgll nitrates. Both this and the
Teton Village injection facilities are located in a particularly permeable area of Snake River
gravels, and thus receive substantial dilution.
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Preliminary studies are underway of the feasibility of expanding the service area of the Jackson
plant to incorporate the Teton Village wastewater system, and collecting wastewater from the
Wilson area in the process. This would involve the construction of a sewer interceptor along the
Teton Village Road which would also provide opportunity to include the Aspens/Pines
wastewater in the future. The Golf and Tennis system has also been considering incorporation
into the Jackson system as a part of a resort master planning program which would also provide
the opportunity to include the adjacent Teton Shadows system. Another option being
considered is an expansion of the Teton Pines facility to provide capacity necessary to serve the
Wilson area.
The remainder of the study area disposes of wastewater through individual septic tank and
leach field facilities. Contamination from these facilities is a function of system design,
construction, loading, maintenance, location, and density. Septic system impacts on aquifer
quality are generally addressed through spacing and design requirements. Minimum lot sizes
provide a general control on the density of septic systems. Minimum distances allowed
between waste disposal and water supply facilities provide specific spacing criteria. Design and
construction standards promote proper functioning of septic systems, although problems may
still occur due to improper maintenance and use.
Figure 9 also includes the current Teton County land use classifications which determine
minimum lot size. Most all of the county outside the areas served by the wastewater treatment
facilities listed above are restricted to base development densities of one unit per 35 acres
(Rural Zoning). With 70% open space, the regulations allow for density discretionary bonuses
up to 3 units per 35 acres (1 unit per 11. 7 acres) for clustering sites less than 121 acres and up
to 6 units per 35 acres (1 unit per 5.8 acres) for sites greater than 121 acres.
In Teton County, the relevant spacing regulations are based on Wyoming Department of
Environmental Quality regulations. A 100-foot horizontal separation between septic system
leach fields and all water supply wells is required. A 50-foot separation is required between
leach fields and all surface water features, including jurisdictional wetlands. Larger separations
are required between wells and leach fields larger than 2,000 gpm.
In addition, construction of on-site waste disposal systems in areas of high groundwater are
required to include special design considerations like raised leach fields to ensure adequate
breakdown of contaminants before discharge to groundwater. Areas in which these designs
have typically been required include most locations where the seasonal high water is I'ess than
six feet from the surface. In addition, no systems are permitted in areas where the seasonal
high water table is less than approximately 2 feet from the surface.
The Soil Survey of Teton County (SCS, 1982) provides a general picture of the common
limitations in the study area. Of the areas outside the National Park and Elk Refuge, 28% were
judged to be "poor" for homesite development due to wetness; another 36% were judged to be
suitable for building but to have "groundwater pollution potential". In terms of septic tank
absorption fields specifically, soils in the county were commonly judged to be severely restrictive
due either to high slopes or shallow groundwater.
A common "rule-of-thumb" is that 2-acre lots provide sufficient spacing to allow individual septic
systems to operate properly, but the appropriate density for any particular location may vary
widely depending upon system design, soil characteristics, depth-to-groundwater, climate, and
any other factors affecting the breakdown, dispersion, adsorption and dilution of potential
contaminants. A compilation of 61 studies around the United States by White (1989) variously
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1) found nitrate concentrations in excess of drinking water standards at housing
densities greater than one dwelling per acre (Jefferson Co., Colorado);
2) recommended minimum lot sizes of 1.4 acres (San Francisco Bay area);
3) concluded "The range of lot sizes that provides a minimum reasonable protection of
groundwater quality appears to be from .5 to 1.0 acres based on reported data, and
from 0.75 to 1.0 acres based on theory.";
4) found a correlation between nitrate levels in excess of 5 mg/I and lot sizes less than
1 acre (Cape Cod);
5) recommended limiting housing densities to less than one home per acre (Winnebago
Co., Illinois);
6) found 2% of wells were contaminated in an area of 1.2-acre lots vs. 29% in an area
of .37-acre lots (Minnesota); and
7) cite EPA designation of areas with lot sizes less than 16 acres as "regions of
potential groundwater contamination".
Despite the range of findings on appropriate densities, there is universal consensus that the
most important element in controlling groundwater contamination due to septic system effluent
is controlling the density of development.
A rudimentary nitrate load for the Teton County study area can be estimated to evaluate a 2acre lot septic system density. With mean annual rainfall of 20 inches (12.5 gallons per year per
square foot) and a groundwater recharge rate of 15°A, (the result of regional groundwater
modeling by San Juan and Kolm, 1996), a 2-acre area provides 2,900 gallons (11,000 liters) per
day of aquifer recharge. At a nitrate loading of 150 gal/day/bedroom and 40 mg/I (WDEQ,
1998b, p. 39), a 4-bedroom house would produce 91 gm of nitrate per day1. Division of 91 into
2,900 gallons (11,000 liters) indicates a resultant nitrate concentration of 8.3 mg/I, just under the
10 mg/I drinking water standard. This calculation is conservative in that it makes no allowance
for additional aquifer recharge due to lateral inflow or surface irrigation, but suggests
widespread development of individual septic systems on small lots could lead to groundwater
contamination problems with respect to nitrate. (Nitrate is not the only component of concern in
domestic wastewater, but is commonly used as a measure of septic system contamination due
to its general lack of reduction relative to other components.)
Figure 7 includes identification of qtr/qtr sections in which 20 or more water supply wells are
present. This corresponds to an average area per well of 2 acres or less. Assuming as a first
approximation that each well serves a residence equipped with a septic system (in areas not
supplied with centralized sewer collection and treatment (see Figure 9), there are only 3 qtr/qtr
sections with a septic system density greater than one per two-acre lot. Areas of Figure 7 in the
15-19 wells category suggest development densities of one service per 2 - 2.7 acres, just
beyond the 2-acre lot standard.

1Witten and Horsley (1995) provide example nitrate loading calculations based on 53
gm/day/household, including a 10.6 gm/day average loading due to lawn fertilizers.
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As an additional regulatory control on wastewater disposal contamination of groundwater, any
subdivisions which have applied for county permitting after July 1, 1997 are subject to Wyoming
Statute 18-5-306 which established the Subdivision Application Review Program within the
Wyoming Department of Environmental Quality (WDEQ) - Water Quality Division. (See WDEQ,
1998.) Pursuant to this law, WDEQ has prepared guidelines to assess the adequacy of water
and wastewater systems for all new subdivisions, and all new subdivisions are required to
prepare engineering and hydrogeologic analyses of these systems. The required analysis
includes investigation of groundwater contaminant loading by the proposed wastewater disposal
system - whether a centralized facility or individual septic tanks and leach fields. The required
area of investigation extends beyond the proposed subdivision to include the area through
which groundwater will flow over a two-year time period. A site-specific determination "that the
proposed lot sizes will not create a density of septic systems such that effluent from septic
systems will cause groundwater pollution" is required.
Based on our review of the availability of wastewater treatment facilities for areas of current and
future high-density development, and the lot size, spacing, and design criteria associated with
individual septic systems, we have identified no areas in which normal wastewater disposal
practices are likely to pose a groundwater contamination problem. Of course, local problems
may arise due to system failures, sewer line breaks, or unique local conditions being
inadequately addressed by countywide design criteria.
Agricultural Contaminants
Irrigated agriculture in Teton County consists of approximately 10,000 acres of alfalfa and grass
hay and, in some years, a couple thousand acres of barley (Wyoming Agricultural Statistics,
1990 - 1998). Nolan and Miller (1995) briefly reviewed the use of agricultural chemicals in the
county, including analysis of three groundwater and two surface water samples for 17 select
pesticides and herbicides. The groundwater samples were collected from the principal alluvial
aquifer southwest, west, and northwest of Jackson.. There were no detectable concentrations
of any of the compounds analyzed in the groundwater samples.
July, 1993 surface-water samples collected from Fish Creek north and south of Wilson
produced detectable quantities only of Malathion (2.6 and .02 ugmll, respectively). Malathion is
a chemical commonly used to control mosquitoes. The authors of this study (Nolan and Miller,
1995) noted its cursory nature and cautioned that one-time samples mayor may not reflect
long-term conditions.
An incident reported in the summer of 1998 (Casper Star Tribune, 8/15/98) illustrates one of
many potential aquifer contamination scenarios. "80 or 90 gallons" of xylene were applied to an
irrigation ditch to control weed growth. The ditch runs past the water supply wells for the South
Park Village, on the up-gradient, i.e. recharge, side, at a distance of approximately 50 feet.
Fortunately, xylene is a compound which is readily detected by its smell in concentrations well
below the established MCl, which it almost immediately was in the taps supplied from these
wells. (This incident appears to have been resolved through the relatively rapid natural flushing
of the aquifer at this location.)
More recently (Casper Star Tribune, 12/20/98), the Jackson town council has expressed
concerns with National Elk Refuge plans to use fertilizer and pesticides to increase forage
production on the refuge (north and east of Jackson). The management of the Elk Refuge has
not been in any way reviewed for this report, but a general concern with the impact of chemical
use on groundwater quality in Teton County is appropriate.
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In addition to the fertilizers, pesticides, and herbicides associated with commercial agricultural
operations, are the same chemicals applied to golf courses, individual lawns, and other
landscaping vegetation. Although both chemicals and the irrigation water which carries them
into the aquifer may be more carefully administered in non-agricultural settings, e.g. due to
sprinkler irrigation, the same concerns with potential aquifer contamination apply.
It should be noted that no public water system in Teton County, as monitored by the EPA in
accordance with the Safe Drinking Water Act, has, except for the episode described above
involving xylene, ever reported any organic chemicals reaching the level of detection let alone
the Maximum Contaminant level (MCl) as established by the Act.
Site-Specific Contamination
The Wyoming Department of Environmental Quality (WDEQ) tracks the occurrence of releases
of substances with potential for contamination of groundwater through several programs within
the Water Quality Division. Wastewater injection wells regulated through the Underground
Injection Control (UIC) Program were discussed above. Tables 12, 13, and 14 present
summary compilations of WDEQ data on accidental spills and releases, leaking underground
storage tanks, and groundwater pollution control sites within the Teton County study area. For
Teton County, the UIC program is administered through the WDEQ main office in Cheyenne
(307-777-7781). The other three - spills, tanks, and groundwater pollution control- are
administered through the WDEQ district office in lander (307-332-3144).
Table 12 lists the Teton County portion of the state-wide database of accidental spills and
releases maintained by the WDEQ. While the reporting requirements and data collection
activities associated with this database have been ongoing since 1973, the database has been
computerized only since 1991. Records for earlier years exist in paper copy only, filed
statewide by report date. Although reporting is required for any release which has "entered or
threatens to enter the waters of the state", because this program is based on self-reporting there
is probably somewhat less than 100% coverage, particularly of minor incidents and those
confined to private property.
Table 13 is provided as an 8-year sample of the types of 'chemical releases to which Teton
County has been subject. The 13 incidents reported for Teton County are drawn from a total of
4576 such incidents statewide, a large portion of which are associated with oil field activities. In
Teton County, most releases have been motor fuel related - a combination of leaks from fuel
storage facilities and transportation accidents. According to WDEQ personnel, all of the
incidents listed on this table have been resolved, either through containment and removal,
natural attenuation, determination that no significant threat exists, or transfer to other monitoring
and remediation programs (discussed below).
The sites listed in Table 14 are those on which soil contamination was observed during the
excavation of underground fuel storage tanks. These observations were made incidentally to
routine tank removal and replacement activities. (A more comprehensive study, in which limited
investigations of contaminant leakage are required for all underground storage tanks is currently
underway through the WDEQ Minimum Site Assessment program.) The observation of soil
contamination in the immediate vicinity of an underground storage tank does not necessarily
indicate groundwater contamination, although in this area, localized groundwater impacts are
common. WDEQ personnel point out that while many of these sites have accompanying
groundwater contamination, the lack of groundwater use in the area impacted effectively
reduces concern regarding health and safety. In no case have significant threats to public or
private water supply wells been identified.
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TABLE 12
WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
RELEASE REPORTING DATABASE - TETON COUNTY (1/1/91 -12129/98)

Responsible Party
Location
Name/Contact/Address
(T-R-S qtr/qtr)
Crapo Trucking/George Crapo Hwy 191, milepost 157
PO Box 8087
10 miles north of Hoback
Boise, I D 83707
Canyon
Cause: Tankard off road into river
10/13/92 10/13/92 Steve Ansley
Jackson Lake Lodge

Surface water
Risk to
Reach- Threat- public
ed?
ened? health
Y

Release Report
date
date
4/16/92 4/16/92

Substance Quantity
Diesel
230 gals

3/24/92

3/24/93

Action: None yet
50-100
N
gallons
Soil added to spill to soak up.
Gasoline
1,000 gals N

3/2194

3/2/94

w
co

8/22/94

10/2/94

#2 fuel oil

Cause: Over filling underground storage tank
National Park Service
John D Rockefeller Memorial
Marshall Gingery
Parkway-2 mi south of south
entrance
POBox 170, Moose, WY
83012
Cause: Gasoline/storage tanks
None
Thomas Drilling Co.lAspen
42 116 19; Hwy 390
Diesel fuel 200 gals
Dwight Reppa
Field 1/2 mi east of Teton
Village off Teton Village access
Nelson Engineering
road
Bob Norton

Cause: Rig fell over; fuel tank spilled releasing fuel into area
around casing
8/22194 Jackson Hole Aviation
On Jackson Hole Airport
Jeff Brown
POBox 3829
Jackson, WY 82003
Cause: Someone opened valve & let drain
Colter Bay Main Lift Station
10/3/94 Grand Teton National Park
Ray Pilgrim
Cause: Pump blew out plug
10/19/94 Grand Teton National Park
4511426 NWNE
Bob Whimple
PO Drawer 170, Moose, WY
83012
Cause: Frozen valve between tank/mobile home/fuel
drained/soaked floor/into soil

N

N

Other
agencies
involved:

N

Y Snake Y nearing
River
river

Y
groundwater

Ypossible EPA/Denver
contam. of
domestic
well

Drained to pit; pumped; hauled to oilfield disp lagoon/soil to be
excavated
Jet a fuel Approx 5- N
N
N
10 gal

Soaking up what they can-will use petrogreen bioremediation
Sewage
300-2000
gal
Put lime on solids - bagged to sewage lagoon
<300
N
N
N
Fuel oil
heating oil gallons

Removed impacted soil after mobile home removed

TABLE 12
WYOMING DEPARTMENT OF ENVIRONMENTAL QUALITY
RELEASE REPORTING DATABASE - TETON COUNTY (1/1/91 -12129/98)
5/30/95

5/31/95

7/24/96

7/25/96

4/20/89

4/20/98

8/9/98

8/10/98

1218/97

8/11/98

8/12/98

Jackson Ski Corp
Paul Mangold

4411724
Diesel fuel 60 gal
Chipmunk ate through fuel line

Cause: Chipmunk ate fuel line on cat at ski ranch
5211617
Meadowgold
2.5 miles north of Buscuit
Duane Sharp
Basin in Yellowstone N.P.
Bozeman, MT
Cause: Semi-truck roll over
Debbie Gebhart
P. o. Box 778
Jackson,VVY 83002

N

N

N

USFS, EPA,
SHWDLander, NRC

Removal & storage on heavy plastic (black)
Diesel fuel <200
N
N
N
gallons

YNP Law
Enforcement
Fire
Dikes installed between roadway & water. Absorbent pads used.
Mercury
A drop the size of a
Poison
pencil eraser
Control
Center; Jim
Uzzell
None
Spill is on lower parking area of Sewer
2,000 gal
Grand Targhee Resort.
water

Cause: Dropped a pendant
Grand Targhee
P. O. Box SKI, Alta, VVY
83422
Scott Golden
Cause: Sewer line from resort to holding ponds plugged up.
Vernon Steel, Inc.
P. O. Box 1401, Idaho Falls,
ID 83403
Jim Daniel Letter
Cause: Traffic accident

Highway 191 & 26
Spill is 1/3 mi from Hoback
Junction, at intersection

Earthen berms, channeled off parking lot, then spread 300 Ib of
fertilizer
Diesel
40 gal

Jim Daniel removed contaminated dirt to landfill and replaced with
clean fill
Xylene
Appx 80
Paul von Gontard, a rancher Release is at South Park
Village SID in Jackson, Wy.
gal
Cause: von Gontard put xylene weed killer on his ranch. It went Soaked in
into a culvert that had been plugged in 1983 but had come
unplugged. People in nearby houses started smelling and
tasting strange things in the water.

TABLE 13: LEAKING UNDERGROUND STORAGE TANKS (LUST PROGRAM)
WDEQ ID

FACILITY NAME

FACILITY LOCATION

3158
3777
1578
3747
66
1316
3573
2375
1025
1998
2019
3438
2726
1708
3932
873
1557
1334
905
1517

Teton Gables
Walker And Carpenter
Curtis Excavation, Inc.
Barker Ewing Whitewater, Inc.
Clarks Ready Mix & Construction
Evans Construction, Inc.
Balsam Root General Store
Mini Mart # 174
Jardine Muffler
Frederick W. Lutz
Reynolds Petroleum
Wedco Manufacturing, Inc.
Jackson Hole Aviation
United Parcel Service Jackson Ce
Charles Liesinger Estate
Jackson Hole Motors
Aspen Management, Inc.
James Brown
Betty Parks
Maverik Country Store # 28

1120 West Broadway
1350 Carol Lane
3350 South Highway 187
665 Lodgepole Lane
1125 West Highway 22
7255 South Us Highway 89
10875 South Highway 89
750 South Highway 89
4255 South Highway 89
1250 South Carol Lane
1055 West Broadway South Park Rt
940 West Broadway
Airport Road
1200 South Gregory Lane
1170 Gregory Lane
920 West Broadway
3880 Lake Creek Drive
2200 West Highway 22
Box 101, Kelly, Wyoming
P.O. Box 3625, 490 S. Highway 191

Table 14 lists those sites at which WDEQ has determined that groundwater contamination has
occurred and that additional monitoring, containment and/or remediation activity is required. For
example, the incident listed under Thomas Drilling in Table 12 appears again here due to the
need for additional site work. (According to WDEQ personnel, this site has now been
satisfactorily taken care of and groundwater quality monitoring wells show no significant
contamination.) The WDEQ offices in Lander may be contacted for additional information on
any of these sites.

TABLE 14: GROUNDWATER POLLUTION CONTROL (GPC PROGRAM) SITES
Site

Approx. Location

AudioNisual Building,
Jackson
GTNP: Beaver Creek

Jenny Lake

GTNP: Moose

north of Moose

Hansen Lands
Jackson Hole Motors
Jackson - South PCE
Teton Lumber
Thomas Drilling

Spring Gulch
Jackson
Jackson
Rivermeadows
Teton Village

Crescent H Ranch

Comments

High School area
vehicle maintenance hydrocarbons; no groundwater
use in area; no additional action needed
many heating oil tanks; additional site
characterization underway; no groundwater use in
area
a post-treating operation, common on area ranches

groundwater was locally contaminated, remediation
complete
Fall Cr. Road (south of fuel storage leak; remediation underway
Wilson)
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Aquifer Sensitivity to Contamination
The ease with which contamination may enter an aquifer is commonly termed the aquifer
sensitivity. It is primarily a function of the permeability distribution above and within the aquifer,
the depth to groundwater, and the rate of recharge from the surface to the aquifer. As a general
statement, the aquifers of the Teton County study area have a relatively high sensitivity to
contamination because:
1. High aquifer permeabilities allow rapid movement of contaminants between points of
recharge/infiltration and discharge.
2. Permeable soils and the absence of low-permeability strata (e.g. confining layers)
between the surface the underlying aquifers allow surface contaminants to readily reach
groundwater.
3. Depths to water are relatively small, allowing rapid transmission of surface
contaminants to the water table.
4. Aquifer recharge, particularly in areas subject to irrigation, provides the water to carry
contaminants into the groundwater system.
The University of Wyoming is currently completing a statewide assessment of groundwater
vulnerability / aquifer sensitivity (Hamerlink and Arneson, 1998) based on general aquifer
considerations, many of which are relevant to Teton County. Their report includes a useful
discussion of aquifer principles associated with sensitivity assessment.
Figure 10 is the Teton County study area portion of the depth-to-initial-groundwater map
developed by the University of Wyoming study (received digitally from the University of
Wyoming Spatial Data Visualization Center). Input data for this map are the reported static
water levels from Statements of Completion filed with the Wyoming State Engineer's Office the same data used in the summary of groundwater development at the beginning of this
chapter - compiled at a resolution of one value per 100 meters square. The shallower the
groundwater, the more susceptible it is to contamination simply because contaminants
introduced at the surface can rapidly enter the groundwater system and there is relatively little
intervening soil to adsorb contaminants before they reach the groundwater. This is of special
importance regarding wastewater disposal through leach fields because an important part of the
treatment process takes place in the unsaturated soil above the water table.
Over most of the developed portion of the study area, depths to groundwater are less than
approximately 30 feet. Combining with these relative shallow groundwater depths to increase
aquifer sensitivity is the absence of low-permeability layers to impeded the progress of a
contaminant to and through the aquifer.
Figure 11 presents a composite rating of aquifer sensitivity as developed by the University of
Wyoming mapping project (received digitally from the University of Wyoming Spatial Data
Visualization Center). These ratings take into account generalized data on aquifer permeability,
depth to the water table, the nature of the soils and other material above the water table,
recharge rates, and land slope. Ratings have no absolute meaning; they simply reflect the
relative sensitivity of the aquifer in one location as opposed to another. For perspective on
these ratings, the area underlain by the main alluvial aquifer in the Teton County study area has
received the highest possible sensitivity rating.
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Wellhead Protection
Wellhead protection refers to the potential for contamination entering a water suppiy well either
due to a failure of the sanitary seals associated with the well and wellhead construction or due
to release of a contaminant within the recharge area for the well. To a large extent, wellhead
protection is the site-specific synthesis of the topics discussed above: recharge areas and flow
directions, sources of contamination, and aquifer sensitivity, i.e. how these issues relate to the
quality of groundwater produced by a specific well or wellfield. This report cannot address the
many site-specific factors associated with individual existing or future well sites, but this section
reviews general approaches to wellhead protection, cites appropriate reference documents, and
presents an overall discussion of the topic in the context of Teton County.
The 1986 amendments to the Safe Drinking Water Act established the Wellhead Protection
(WHP) Program to address these concerns. The State of Wyoming, under the direction of the
Department of Environmental Quality, with funding support from the U.S. Environmental
Protection Agency, received EPA approval of its wellhead protection plan in September, 1997 Wyoming's Wellhead Protection (WHP) Program Guidance Document (Version 3.0, November,
1997), Wyoming Department of Environmental Quality, Water Quality Division.
That 114-page document (with copious appendices) provides an excellent general reference on
the subject and is recommended reading for additional details on wellhead protection and,
particularly, on the procedures for development of an individual wellhead protection plan. The
DEQ guidance document includes descriptions of agency involvement, sample wellhead
protection ordinances, and sample contaminant survey forms. For additional guidance on
wellhead protection, with particular emphasis on the development and management of wellhead
protection plans, "A Guide to Wellhead Protection" published by the American Planning
Association (Witten and Horsley, 1995); is also recommended.
Basically, a wellhead protection plan consists of three steps: 1) delineation of the areas
contributing groundwater to the well of interest; 2) identification of known or potential sources of
contamination within that area; and 3) institution of policies, procedures, regulations, etc. to limit
the potential for contamination entering the water supply and for responding if it does. The
preceding sections of this report outline the general information necessary to prepare for step 1.
The inventories compiled from WDEQ files provide a point of departure for step 2. Step 3 is
beyond the scope of this report, but may be usefully informed by the references cited above.
Our intention here is definitely not to supplant development of a full, system-specific wellhead
protection plan, but to provide guidance in evaluating the need for and direction of a site-specific
wellhead protection plan.
The first step of a WHP plan is to delineate the area from which well recharge is derived, i.e. the
area which, if contaminated, would eventually lead to contamination at the well. The principal
aquifer of the study area - the unconsolidated sands and gravels (alluvium and colluvium) - can
be adequately approximated as a homogeneous porous media in most cases. This means
water flows through the aquifer uniformly rather than being concentrated in localized zones of
fractures or other geologic features with substantially greater permeability than the surrounding
material. In general terms, this aquifer can be conceptualized as a sandbox in which water
soaks in over certain portions of the aquifer and is discharged through wells and through
seepage into open drains (streams). Although not universally highly permeable, much of the
alluvial aquifer in the study area is composed of relatively clean sands and gravels, which
transmit water readily.
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Wellhead protection plans typically define an "accident prevention" or "sanitary protection" zone
(Zone 1; WDEQ (1997), p. 26) located immediately surrounding the well. The purpose of this
zone is to rigidly restrict activities which might introduce contaminants into the ground, through
which they could infiltrate directly into the well. For wells in porous media which have been
constructed in conformance with WDEQ standards, a typical radius for Zone 1 is 50 feet
(WDEQ, 1997; p. 37). Given the high permeability of the alluvial aquifer in much of the Teton
County study area, the relatively shallow depth to water, the relatively shallow completions of
many water supply wells, and the prevalence of cable-tool drilled wells in which casing is driven
into place rather than being cemented in place, a 100-foot minimum radius (WDEQ, 1997; p. 37)
is probably more appropriate in most cases. Proper construction, sealing, wellhead
maintenance, and site grading to control runoff are also important in terms of protection at the
well itself.
Beyond the immediate vicinity of the well, concern with groundwater contamination addresses
the recharge area of the well. Zone 2 is defined in terms of the area from which pathogenic
microorganisms might enter the water supply toa well and the area in which emergency
response to a contamination incident might effectively remove the contaminant from the
recharge pathway. A two-year time of travel (i.e. the area from which groundwater would flow
into the well within a 2-year period) is the standard delineation of Zone 2 in a porous aquifer.
Zone 3 is broader still, commonly encompassing a 5-year time of travel. It is intended to identify
the area from which chemical contaminants might enter the recharge pathway and "should be
sufficiently large to provide time to detect and respond to a contaminant release, including time
to develop a new drinking water source or supply" if necessary. (WDEQ, 1997; pp. 26, 37, 38).
Finally, the "zone of contribution" (ZOC) to a well is defined as the entire area from which
groundwater may ultimately enter the well. Although contamination beyond Zone 3 is likely to
be substantially attenuated before reaching the well, some consideration of the potential
impacts within the entire zone of contribution should be included in well site selection and
design.
The following discussion will focus on the Westbank area as a typical example of groundwater
development in the main alluvial aquifer of the study area. The principles developed here are
generally applicable to other wells in the aquifer, including those of Teton Village, the City of
Jackson, etc. The Westbank area was studied in detail by Hinckley and Jorgensen (1994); that
study provides much of the background for this discussion.
The aquifer in this area has a transmissivity of approximately 900,000 gpd/ft. Transmissivity is a
measure of how readily water moves through the aquifer. 900,000 gpd/ft is very transmissive.
The storage capacity of the aquifer - essentially how much of the aquifer volume is occupied by
recoverable water - is approximately 25%. The groundwater gradient through the area - the
slope of the groundwater surface - is approximately .004 (20 feet per mile). (Hinckley and
Jorgensen, 1994; p. 11). The principal water supply well for the Teton Pines system pumps
approximately 330 gpm (64,000 ft3/day).
Groundwater moves towards a well in response to the groundwater gradient, i.e. groundwater,
like surface water, runs down hill. Groundwater is typically in motion due to the background
gradients between natural recharge and discharge areas before a well is drilled. Once
production from a well commences, groundwater levels are reduced in the vicinity of the well,
creating a gradient towards the well and inducing groundwater to flow towards and into the well.
Wellhead protection zone calculations typically incorporate the impacts of the background
gradient and the well drawdown in delineation of the area from which water is contributed to the
well. In the proposal for this project, for example, the EPA wellhead protection computer
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program (MWCAP module of the Well Head Protection Area Delineation Code; Version 2.1;
1992) was used to estimate the 2-year zone of contribution to the Teton Pines Wells. The result
of that calculation is reproduced here as Figure 12.
Consideration of the high transmissivity and background gradients in the area reveals that the
use of the EPA or similar computer programs adds little to the analysis outside the immediate
well area. At this transmissivity and gradient, the flow of groundwater towards the well is
controlled primarily by the background gradient rather than the drawdown of the well. In the
absence of recharge, the drawdown created by one year of continuous pumping would only be
0.5 feet 100 feet away from the well, and would be 0.1 feet at a distance of one mile. Thus, the
background gradient (0.4 ft per 100ft) is approximately doubled in the immediate vicinity of the
well due to drawdown effects, but at a distance of one mile, the well adds less than 1% to the
gradient.
Assuming an aquifer thickness of approximately 100 feet, the aquifer permeability is 4500
gpd/ft2, or 600 ft/day. At a gradient of .004 and an effective porosity of 25%, the average
groundwater velocity through the aquifer is approximately 9 feet per day. Thus, a 2-year time of
travel extends 1-1/4 mile up-gradient from the well, and a 5-year time of travel equates to a
distance of 3.1 miles. To this basic calculation, the EPA computer code (Figure 12) adds only a
width parameter: approximately 200 feet.
Figure 12 illustrates a 2-year capture zone for a constant groundwater flow direction. Although
flow is generally from north-northeast to south-southwest, as illustrated, on a local scale
groundwater flow in this area likely changes in response to spring snowmelt and runoff,
irrigation, and water levels in the Snake River. In addition to variations in groundwater flow
direction, a contaminant entering the groundwater system will tend to diffuse laterally as well as
being carried directly down gradient with the groundwater flow. Thus, one should consider the
potential for aquifer contamination over a somewhat broader area than that directly up-gradient
of the well.
Hinckley and Jorgensen (1994; Figure 6) present March and June, 1991 groundwater level
contouring for the Westbank area, which shows a seasonal variation in flow direction of
approximately 15 degrees. The WDEQ (1997) Guidance Document recommends widening the
zone of contribution approximately 250 feet each way for every 1000 feet up-gradient of the well
in the absence of knowledge indicating otherwise. This equates to a wedge opening upstream
at approximately 30 degrees, twice the value suggested by the groundwater level contouring in
our Teton Pines example. Considering the potential for contaminant diffusion and for local
variations in groundwater flow direction, the WDEQ recommendation is reasonable for wells in
the main alluvial aquifer in our study area.
Figure 8 (extracted from USGS, 1995; Plate 3) presented general groundwater level contouring
for the main alluvial aquifer in the study area. The slope of the groundwater table (the
groundwater gradient and direction of movement) is perpendicular to the contour lines. For
most of this aquifer, groundwater flow is approximately down-valley. Thus, the zone of potential
contribution for wells in this aquifer will be a wedge-shaped area, the point of which is at the
well, with the wedge opening up-valley or uphill from the well.
The shape and extent of the area of wellhead protection concern will be modified by aquifer
boundaries. In the case of the main alluvial aquifer of the study area, groundwater flow
boundaries occur as: 1) the termination of the aquifer against older, bedrock units (generally of
substantially lower permeability); and 2) major sources of recharge such as streams and lakes.
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For example, extension of groundwater flow lines up-gradient from water supply wells along
Highway 26 south of Jackson (Rafter J, Melody Ranch) will encounter the east edge of the
aquifer at the base of the mountains. The zone of contribution from the alluvial aquifer may
therefore spread somewhat more laterally than in a situation like that at Teton Pines. At the
same time, the up-gradient extension of the zone of contribution for wells like those at Rafter J
and Melody Ranch may be effectively truncated by water moving into the alluvial aquifer from
the fault zone at the base of the mountain to the east.
Conversely, wells located alongside surface water sources, e.g. domestic and public water
supply wells in Wilson along Fish Creek and the Jackson Hole Golf and Tennis Subdivision
wells along the Gros Ventre River, may receive the bulk of their recharge through induced
infiltration from the surface, limiting the zone of groundwater contribution to the area between
the well and the stream. While this may reduce a well's exposure to groundwater
contamination, however, the stream provides a rapid conduit for transport of contamination from
anywhere in the upstream drainage basin to the area of infiltration for the well. Fortunately for
the Teton County study area, most upstream areas are under Forest Service or National Park
Service management and the potential for surface water contamination is quite limited.
Wellhead protection for wells developed outside the main alluvial aquifer should be addressed
in the same manner - careful control of potentially contaminating activities in the area
immediately around the well and delineation of the area from which groundwater flows towards
the well. Due to substantial variations in aquifer characteristics, however, generalizations for
these areas are more difficult. Water supply wells at Grand Targhee, for example, are
developed in carbonate bedrock in which fractures control groundwater flow. Rapid
communication with the surface along select pathways is thus possible, as is groundwater flow
oblique to the groundwater elevation contouring. Wellhead protection for bedrock water
supplies should be evaluated carefully, on a site-specific basis, particularly for aquifers in which
fractures are suspected of controlling groundwater flow. Again, the distribution of aquifers,
development, and land ownership in Teton County is fortunate, for most bedrock water supply
wells are in upland areas either adjacent to or within watersheds in which present and future
potentially contaminating activities are highly restricted.
Once the appropriate recharge area has been defined, the next step in creation of a wellhead
protection plan is to survey surface uses within that area for their potential as contaminant
sources. Due to the general lack of industrial activity in Teton County, major sources of
groundwater pollution are rare. There is commonly some level of hydrocarbon release from
fueling facilities (e.g. gas stations, ranches, Teton County Airport), although such facilities have
come under comprehensive scrutiny in recent years and spill prevention technology and
emergency response procedures are now commonplace. Applications of agricultural chemicals
are of potential concern, particularly given their broad coverage and often deliberate
coordination with irrigation. Transportation accidents likely represent the highest risk of
concentrated groundwater contamination in the study area, and could lead to release of a wide
range of contaminants. Wells located down-gradient from Highways 26 and 22 (e.g. City of
Jackson, Rafter J) may have some exposure in this regard.
Nineteen people associated with or otherwise interested in public water supplies attended a July
18, 1991 meeting held by WDEa to discuss wellhead protection in the Jackson area. There
was attendance from Lincoln and Sublette, as well as Teton, Counties. In answers to written
survey questions, all agreed that their "community should protect its public drinking water supply
wells and/or aquifers from potentially hazardous or toxic contamination. n 73% felt that their
"community drinking water supply is in danger or contamination from future groundwater
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contamination"; 45% extended that opinion to "existing groundwater contamination". Both pOint
and non-point sources were cited as of concern. 88% of those responding agreed that a
wellhead protection program "should be established" in their community. Nonetheless, based
on interviews with WDEQ staff, personnel associated with rural water system assistance
programs, and local water system operators, we have identified no formal wellhead protection
plans within the Teton County study area, nor have we identified any systematic wellhead
protection planning efforts.
Wellhead Protection Conclusions
The most developed area of Teton County and the most likely areas for future development are
located on the valley floor, where the principal aquifer is composed of alluvial deposits. In most
(not all) cases, this aquifer is highly permeable and provides large supplies of good-quality
water. For the same reasons it is generally productive, the aquifer is also susceptible to
groundwater contamination. Water moves freely and quickly between the surface and the
relatively shallow groundwater table.
Water supply wells developed outside the main alluvial aquifer are more and less vulnerable to
groundwater contamination, depending upon site-specific hydrogeologic conditions, but
generally have recharge areas in which development activities are highly restricted.
Given the high infiltration rates in the vicinity of many wells in the main alluvial aquifer, surface
seals installed in compliance with WDEQ regulations can be relied upon only to control flow
directly down the well casing. In many areas, however, flow through the native material
surrounding the well may not be a great deal slower than through the material being sealed
around the well. Thus, rigid control of activities with potential for introducing contaminants into
the ground in the immediate vicinity of the well is of primary importance in wellhead protection.
New wells should be located remote from areas of potential contamination.
Well owners and water system operators should make a general assessment of the area of
groundwater contribution to each well and pay attention to present or planned activities within
that area which have potential for groundwater contamination.
Although more expensive to construct, deeper wells are inherently less susceptible to
contamination than shallower wells. Contaminants which escape at the ground surface are
subject to dilution and diffusion as they move into and through the groundwater system. The
greater the opportunity for this sort of attenuation, the lower the contaminant concentrations
which may eventually arrive at the well. Furthermore, many contaminants of concern are
adsorbed to soil particles, creating a filtering effect that is enhanced by longer pathways
between surface recharge and the point of well production. In many areas, the main alluvial
aquifer is sufficiently thick to accommodate wells deeper than have typically been drilled,
although the productivity of the strata at various depths must remain a primary determinant of
well development.
Where the size and flexibility of a water supply system allow, increased lateral spacing of wells
provides additional protection against debilitating contamination at anyone facility. The Town of
Jackson system is robust in this regard. Well No. 5 is quite productive, but receives recharge
from the most developed portion of the community. Wells Nos. 6, 7, and 8, however, are
located southwest of Boyles Hill, with a recharge area occupied by low-density subdivision (e.g.
Skyline Ranch). Finally, although not the most productive of the Town's wells, Wells Nos. 1, 2,
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and 3 are located on the northeast edge of town and have a recharge area almost entirely within
the National Elk Refuge.
Finally, given the widespread use of the alluvial aquifer in the Teton County study area,
delineation of individual wellhead protection areas as outlined above will create many
overlapping areas. With an allowance for variations in groundwater flow directions and the
natural dispersion of potential contaminants, large areas of the aquifer will be identified as
contributory to one or more public or private water supply wells. Thus, "wellhead protection"
effectively becomes a more general "aquifer protection". All activities with potential for
contamination of groundwater in and around the developable portions of the study area should
be viewed with concern, rather than relying upon the theoretical details of individual well
relationships, estimated two-year capture zones, etc.
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REGULATORY ISSUES

Specific regulations have been adopted by Federal, state and local governments affecting
present and future water supply systems. Most importantly, these include the Safe Drinking
Water Act at the Federal level, the Environmental Quality Act and State Subdivision Regulations
at the State level and land Use Regulations and the Fire Protection Resolution by Teton
County.
The EPA is responsible for the enforcement of the Safe Drinking Water Act in the State of
Wyoming (the only state which has not assumed primacy for this regulation). The Department
of Environmental Quality Water Quality Division is responsible for portions of the Environmental
Quality Act and State Subdivision Regulations related to water supply systems. The Safe
Drinking Water Act also requires states to develop a wellhead protection plan which
responsibility has also been delegated to the DEQ Water Quality Division. The Teton County
Planning Office is responsible for enforcing applicable land Development Regulations related to
water supplies. The JacksonlTeton County Fire Department is responsible for technical issues
related to the Fire Protection Resolution. Teton County and the Town of Jackson have also
adopted the Uniform Building Code, which governs the construction of key system structures
and electrical facilities.
Some of the major regulatory issues related to the ground water supplies typical to Teton
County are discussed below:

FEDERAL
Safe Drinking Water Act - U.S. E.P.A. - The Safe Drinking Water Act originally passed by
Congress in 1974 was designed to authorize federal oversight of public water safety in the
United States. Significant and comprehensive amendments were made to this act in 1986 and
again in 1996. The Safe Drinking Water Act and amendments provide the most comprehensive
set of regulations governing the water quality in public water supply systems, specifying testing
requirements and specific standards (maximum contaminant levels - MCl) for delivered water.
The standards are updated regularly in accordance with federal rule-making procedures as
additional scientific data becomes available.
Table 15 summarizes current "primary" drinking water MCl minimum standards in four general
categories - organics, inorganics, radionuclides, and microbials. Also provided are MClGs or
recommended goals. The primary standards are based upon health risk for both short and long
term exposure. Table 17 provides information on sampling frequencies specific for ground water
supply systems.
Table 16 summarizes current "secondary" standards or standards which affect the aesthetic
quality of water including taste, odor, color and other use aspects which are not specifically
health related. It should be noted that several secondary standards (Le. fluoride, copper,
sulfate) also appear as primary standards as they have aesthetic concerns at levels that are
lower than their health concerns.
The EPA also performs sanitary surveys of all public systems (community and non-community)
on a 3 to 5 year cycle. These surveys are performed at no cost to the system owners and are
designed to help prevent future water quality problems and identify areas of concern that may
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TABLE 15
USEPA PRIMARY DRINKING WATER STANDARDS - ORGANICS
CONTAMINANT

DRINKING WATER
HEALTH EFFECTS

MClG
MG/l

MCl
MG/l

CONTAMINANT SOURCES

.SYNTHETIC ORGANIC CHEMICALS (SOC's)AND PESTICIDES AND HERBICIDES.
Zero
TT* (0.005% dosed Water treatment chemicals (polymers)
Probable cancer
at 1 mg/L)
0.002
Probable cancer
Zero
Herbicide
Alachlor (Lasso)
0.003
0.003
Nervous system, liver, heart
Herbicide
Altrazine (Atranex, Crisazina)
effects, tumors
0.002
Probable cancer
Zero
Fossil fuel and wood burning; coal tar; forest
Benzo(a)pyrene (PAH's)
fires
0.04
Nervous system, reproductive 0.04
Pesticide, herbicide
Carbofuran (Furadan 4F)
effects
0.002
Zero
Pesticide, herbicide; most uses banned in
Nervous system, probable
Chlordane
1980
cancer
0.07
0.07
Herbicide
Liver, kidney effects
2, 4-0 (Formula 40)
0.2
Herbicide for fruit trees, corn, cotton
0.2
Liver, kidney effects
Oalapon
Synthetic rubber, food packaging, cosmetics
0.4
0.4
Possible cancer; liver,
Oi(2-ethylhexyl) adipate
reproductive system effects
Plastics
0.006
Zero
Probable cancer
Oi(2-ethylhexyl) phthalate
Pesticide; canceled in 1977
0.0002
Zero
Probable
cancer
Dibromochloropropane (DBCP)
Herbicide
0.007
0.007
Thyroid, reproductive organ
Dinoseb
effects
Herbicide; defoliant, Statewide waiver issued
0.02
0.02
Liver, kidney, GI tract effects;
Diquat
by EPA - no monitoring required.
cataract formation
Herbicide; defoliant, Statewide waiver issued
0.1
0.1
Liver, kidney, GI tract,
Endothall
by EPA - no monitoring required.
reproductive system effects
Pesticide;
insecticide
0.002
0.002
Liver,
kidney,
heart
effects
Endrin
Water
treatment
chemicals (polymers)
.
TT*
(0.01%
dosed
Zero
Probable
cancer
Ephichlorohydrin
at 20 mg/L
Gasoline additive, soil fumigant solvent; most
0.00005
Zero
Probable cancer
Ethylene dibromide (EOB)
pesticide uses restricted in 1984
Herbicide, Statewide waiver issued by EPA 0.7
0.7
Liver, kidney effects
Glyphosate (Rodeo, Roundup)
no monitoring required.
Insecticide; most uses restricted in 1983
0.0004
Zero
Probable cancer
Heptachlor (H-34, Heptox)
Insecticides; most uses restricted in 1983
0.0002
Zero
Probable cancer
Heptachlor-epoxide
Pesticide production by-product
0.001
Zero
Probable cancer
Hexachlorobenze
Acrylamide

c.n

w

*IT: Treatment Technique
Table continued next page

TABLE 15
USEPA PRIMARY DRINKING WATER STANDARDS - ORGANICS
DRINKING WATER
HEALTH EFFECTS
Probable cancer

MClG
MG/l
0.05

0.05

0.0002

0.0002

0.04

0.04

0.2
Zero

0.2
0.001

0.5
Zero

0.5
0.0005

0.004

0.004

2,3,7,8-TCOO (Dioxin)

Neurological, liver, kidney
effects
Central nervous system
effects
Kidney effects
Organ, central nervous
system effects; cancer
Liver, kidney effects
Probable cancer;
reproductive effects
Possible carcinogen;
circulatory system effects
Probable carcinogen

Zero

3 x 10-8

Toxaphene

Probable cancer

Zero

0.003

2.4,5-TP (Silvex)

Liver, kidney effects

0.05

0.05

CONTAMINANT
Hexachlorocyclopentadiene
(HEX)
Lindane
Methoxychlor (OMOT, Marlate)
Oxamyl (Vydate)
Pentachlorophenol
Picloram
Polychlorinated biphenyls
(PCBs)
Simazine

~

MCl
MG/l

-VOLATILE ORGANIC CHEMICALS (VOC's)Zero
0.005

CONTAMINANT SOURCES
Pesticide production
Insecticide to control fleas, lice, ticks; some
uses restricted in 1983
Insecticide
Pesticide for potatoes and tomatoes
Wood preservative; nonwood uses banned in
1987
Herbicide
Transformers, capacitors; production banned
in 1987
Herbicide
By-product in manufacturing process of some
chlorinated herbicides; pulp and paper mill
effluent, Statewide waiver issued by EPAno monitoring required.
Pesticide, herbicide; most uses canceled in
1977
Herbicide; canceled in 1983

Benzene

Cancer

Carbon tetrachloride

Cancer

Zero

0.005

p-Oichlorobenzene

Possible cancer

0.075

0.075

o-Oichlorobenzene

Nervous system, lung, liver,
kidney effects
Probable cancer

0.6

0.6

Fuel (leaking tanks), solvent commonly used
in manufacture of industrial chemicals,
pharmaceuticals, pesticides, paints, and
plastics
Cleaning agents, industrial wastes from
manufacture of coolants
Used in insecticides, moth balls, air
deodorizers
Industrial solvent, pesticide

Zero

0.005

Used in manufacture of insecticides, gasoline

1,2-0ichloroethane

*TT: Treatment Technique
Table continued next page

TABLE 15
USEPA PRIMARY DRINKING WATER STANDARDS - ORGANICS
DRINKING WATER
HEALTH EFFECTS

CONTAMINANT

MCl
MG/l

CONTAMINANT SOURCES

1,1-Dichloroethylene

Liver, kidney effects

0.007

0.007

cis-1,2-Dichloroethylene

Nervous system, liver, kidney
effects
Nervous system, liver, kidney
effects
Probable cancer

0.07

0.07

0.1

0.1

Zero

0.005

Used in manufacture of plastics, dyes,
perfumes, paints, sacs
Extraction solvent, dyes, perfumes,
pharmaceuticals, lacquers
Extraction solvent, dyes, perfumes,
pharmaceuticals, lacquers
Solvent

Zero
0.7
0.1

0.005
0.7
0.1

Pesticide, solvent
Manufacture of styrene, gasoline, insecticides
Solvent, Pesticide

0.1

0.1

Manufacture of polystyrene plastic

Zero
1

0.005
1

Dry-cleaning solvent
Solvent, gasoline additive

0.07
0.2

0.07
0.2

Manufacture of herbicides; dye carrier
Manufacture of food wrappings, synthetic
fibers
Solvent manufacture of vinylidene chloride

trans-1,2-Dichloroethylene
Dichloromethane (Methylene
chloride)
1,2-Dichloropropane
Ethylbenzene
Monochlorobenzene
Styrene
0'1
0'1

MClG
MG/l

Tetrachloroethylene (PCE)
Toluene
1,2,4-Trichlorobenzene
1,1,1-Trichloroethane

Probable cancer
Liver, kid ney effects
Respiratory, nervous system,
liver, kidney effects
Possible cancer; liver, central
nervous system effects
Probable cancer
Nervous system, lung, liver
effects
Liver, kidney effects
Nervous system effects

0.003

0.005

Trichloroethylene (TCE)

Possible cancer; kidney, liver
effects
Probable cancer

Zero

0.005

Vinyl chloride

Cancer

Zero

0.002

Xylenes (total)

Central nervous system
effects

10

10

1,1,2-Trichloroethane

Waste from disposal of dry-cleaning materials
and manufacture of pesticides, paints,
waxes, and varnished, paint stripper, metal
degreaser
Industrial waste from manufacture of plastics
and synthetic fiber
Solvent; used to manufacture paint, dyes,
adhesives, detergents; gasoline refining byproduct

*TT: Treatment Technique
Table continued next page

TABLE 15
USEPA PRIMARY DRINKING WATER STANDARDS - ORGANICS
DRINKING WATER
HEALTH EFFECTS

CONTAMINANT

MClG
MG/l

MCl
MG/l

CONTAMINANT SOURCES

.UNREGULATED ORGANIC CONTAMINANTS.
Aldicarb (Temik)
Aldicarb sulfone
Aldicarb sulfoxide
Aldrin
Butachlor
Carbaryl
Dicamba
Dieldrin
3-Hydroxycarbofuram
Metolachlor
Metribuzin
Propachlor
Bromate
Bromodi-chloromethane (P)
Bromoform (P)
Chloral hydrate (P)
Chloroform (P)
Dibromo-chloromethane (P)
Dichloroacetic acid
Halo-acetic Acids (HAA5)**
Trichloro-acetic Acid
Total Trihalomethanes (TTHMs)

NOTE: No MCLs have been set at the date of this report for the "unregulated"
organic contaminants. However, testing for these parameters is required.

.DISINFECTION BY-PRODUCTS.
Cancer
zero
0.010
Cancer, liver, kidney, and
zero
see TTHMs
reproductive effects
Cancer, nervous system, liver
seeTTHMs
zero
and kidney effects
liver effects
0.04
TT
Cancer, liver, kidney,
zero
see TTHMs
reproductive effects
Nervous system, liver, kidney,
0.06
seeTTHMs
reproductive effects
Cancer, reproductive,
zero
see HAA5
developmental effects
Cancer and other effects
zero
0.06 (P stage 1)
0.03 (P stage 2)
Liver, kidney, spleen,
0.3
see HAA5
developmental effects
Cancer and other effects
0.10 (I)
zero
0.08 (P stage 1)
0.04 (P stage 2)

Ozonation by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product
Drinking water chlorination by-product

Note: Disinfection By-Product parameters apply to systems with population greater than 10,000.
*TT: Treatment Technique
Table continued next page

TABLE 15
USEPA PRIMARY DRINKING WATER STANDARDS -INORGANICS (IOC's)
CONTAMINANT

DRINKING WATER
HEALTH EFFECTS

Antimony

Decreases growth and longevity

Arsenic

Dermal, nervous system toxicity
effects; possible cancer
Lung tumors; cancer risk

MClG
MG/l
0.006

MCl
MG/l
0.006
0.05 (interim)

7 million

Circulatory system effects
Possible cancer; damage to
bones and lungs
Kidney effects

7 million
fibers/L
(>10J,1m)
2
0.004

0.004

0.005

0.005

0.1
1.3 (action
limit)
0.2

0.1
TT*

Cyanide

Liver, kidney, circulatory disorders
Stomach and intestinal distress;
Wilson·s disease
Spleen, brain, liver effects

Fluoride

Dental and skeletal fluorosis

4

4

Lead

Central and peripheral nervous
system damage; kidney effects;
highly toxic to infants and
pregnant women
Kidney effects, nervous system
disorders
Heart, liver effects

Zero

TT*

0.002

0.002

0.1

0.1

10

10

1

1

Asbestos

Barium
Beryllium
Cadmium
Chromium (total)
Copper

Mercury
Nickel
Nitrate (as N)
Nitrite (as N)

Methemoglobinemia ("blue baby
syndrome")
Methemoglobinemia ("blue baby
syndrome")

CONTAMINANT SOURCES
Geological; manufacture of flame retardants, ceramics,
glass, pesticides, and tin-antimony solder
Geological; pesticide residues, industrial wastes,
smelter operations
Geological; asbestos-cement pipe

fibers/L
(>10J,1m)

2

0.2

Nitrate + Nitrite
Selenilfm
Sulfate

Neurological effects
Gastrointestinal effects

10
0.05
400

10
0.05
500 proposed

Thallium

Kidney, liver, brain effects

0.00005

0.002

Geological, pigments, epoxy
Geological; manufacture of high-thermal-conductivity
materials
Geological, mining, smelting, and corrosion of
galvanized pipe
Geological, mining, electroplating, pigments
Corrosion of interior household and building pipes
Used in electroplating, steel processing, plastics,
synthetic fibers, mining, fertilizers, and farm products
Geological; additive to drinking water, toothpaste,
foods processed with fluoridated water
Leaches from lead pipe and lead-based solder pipe
joints. Action Limit 0.015 mg/L

=

Used in manufacture of paint, paper, vinyl chloride;
used in fungicides; geological, electric switches
Geological; used in electroplating, battery production,
ceramics, and glass coloration
Fertilizer, sewage, feedlots
Fertilizer, sewage, feedlots, monitoring required only
for new systems and sources
Geological, mining
Geological; steel and metal industries; fungicide
manufacture, presently listed as unregulated
contaminant
Geological; electronics industry; alloys and glass
manufacturing

*TT: Treatment Technique
Table continued next page

TABLE 15
USEPA PRIMARY DRINKING WATER STANDARDS- RADIONUCLIDES
CONTAMINANT
Alpha emitters
Beta-particle and photon
emitters
Radium 226 + 228
Radium 226
Radium 228
Radon
Uranium

DRINKING WATER
HEALTH EFFECTS
Probable cancer
Probable cancer

MClG
MG/l
Zero
Zero

MCl
MG/l
15 pCi/L
4mrem

CONTAMINANT SOURCES
Naturally occurring and synthetics
Naturally occurring and man made deposits

Probable cancer
Probable cancer
Probable cancer
Probable cancer
Probable cancer, kidney toxicity

Zero
Zero
Zero
Zero
Zero

5 pCi/L
20 pCi/L proposed
20 pCi/L proposed
300 pCi/L proposed
0.2 proposed

Naturally occurring
Naturally occurring
Naturally occurring
Naturally occurring
Naturally occurring

USEPA PRIMARY DRINKING WATE.R STANDARDS - MICROBIALS
CONTAMINANT
Giardia lamblia
Heterotrophic plate count
(HPC)
C11
00

Legionella
Total coliforms

Turbidity

Viruses

DRINKING WATER
HEALTH EFFECTS
Giardiasis (stomach cramps,
int~stinal distress)
Not necessarily disease-causing;
HPC bacteria can be
indicators of other diseasecausing organisms
Legionnaires' disease
(pneumonia), Pontiac fever
Not necessarily disease-causing;
coliforms can be indicators of
organisms that can cause
gastroenteric infections and
other diseases
Not necessarily disease-causing;
turbidity can indicate the
presence of organisms that
cause disease; interferes with
disinfection
Gastroenteritis

*IT: Treatment Technique
tN/A: not applicable.
§PS: performance standard

MClG
MG/l
Zero

TT*

CONTAMINANT SOURCES
Human and animal fecal matter

N/At

TT

Naturally occurring

Zero

TT

Water, aerosols

Zero

Human and animal fecal matter

N/A

No more than 5% of the samples
per month may be positive. For
systems collecting fewer than 40
samples per month, no more than
1 sample per month may be
positive.
PS§

Zero

TT

Human and animan fecal matter

MCl
MG/l

Erosion, runoff, discharges

TABLE 16
USEPA SECONDARY STANDARDS
CONTAMINANT

EFFECT(S)

SMCL, mg/L

Aluminum

colored water

Chloride

salty taste

250

Color

visible tint

15 color units

Copper

metallic taste; blue-green stain

Corrosivity

metallic taste; corrosion; fixture staining

Fluoride

tooth discoloration

Foaming agents

frothy, cloudy; bitter taste; odor

Iron

rusty color; sediment; metallic taste; reddish
or orange staining

Manganese

black to brown color; black staining; bitter
metallic taste

Odor

"rotten egg," mustsy or chemical smell

3 TON

pH

low pH: bitter metallic taste; corrosion

6.5-8.5

0.05-0.2

1.0
noncorrosive
2
0.5
2
0.05

high pH: slippery feel; soda taste; deposits
Silver

skin discoloration; graying of the white part
of the eye

0.10

Sulfate

salty taste

250

Total dissolved solids (TDS)

hardness; deposits; colored water; staining;
salty taste

500

Zinc

metallic taste

5

* In the proposed Phase 1\ rule published May 22,1989, USEPA considered setting SMCLs for
seven organic chemicals. They were not included in the final rule because of scientific
concerns. The existing odor SMCL (3 threshold odor number, TON) was retained. However,
utilities should be aware that tastes and odors may be caused by the following organic
chemicals at the levels indicated:
o-dichlorobenzene
p-dichlorobenzene
ethyl benzene
pentachlorophenol
styrene
toluene
xylene

0.01 mg/L
0.005 mg/L
0.03 mg/L
0.03 gm/L
0.01 mg/L
0.04 mg/L
0.02 mg/L

These levels are below the MCLs for these specific contaminants, meaning that consumers may
taste or smell them even though the MCLs are met.
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TABLE 17
MONITORING FREQUENCY AND SAMPLE LOCATION FOR PRIMARY DRINKING WATER CONTAMINANTS
GROUND WATER SOURCES ONLy1)

Asbestos

C & NT-NC

Every 9 Years

Each entry point!
Distribution system

Nitrate

All

Annually

Each entry point

Nitrite

All

Once Only (Unless ~ 50% MCl)

Each entry point

Inorganic Chemicals (I0C)

C & NT-NC

Every 3 Years .

Each entry point

lead and Copper

C & NT-NC

Radionuclides (RAD)

C

Every 4 years

Distribution system

C & NT-NC

Annually for 3 years, then every 3
years, if no detects.

Each entry point

C & NT-NC

4 Consec. quarterly per 3 yr.
period. If no detects: >3300 pop.,
2 qtrly in 1 yr. per 3 yr. period; <
3300 pop., 1 spl. per 3 yr. period

Each entry point

C

Monthly

Sample site plan

NC & NT-NC

Quarterly

Sample site plan

Volatile Organic Chemicals

(VaC)
0>

a

Pesticides (Pest) .
Synthetic Organic Chemicals
(SOC)
Coliform

Every 3 Ye

Residential taps

SOURCE - SYSTEM CODE KEY
NT-NC = Non Transient-Non Community
C = Community
NC = Non Community
All = All Systems
NOTES:
1)

This table is simplified and to be used as a guide for groundwater systems. Consult EPA regulations for more details,

2)

Assumes testing meets "action levels" for lead and copper for three consecutive years.

3)

EPA regulations allow samples from up to five (5) different locations (which would include five different systems) to be
composited into a single sample analyzed by the lab. This provision can be used to save costs for smaller systems
where concentrations of many orgnaica are below the level of detection.

ultimately result in the violation of a specific MCL. EPA, however, does not establish specific
construction standards or perform technical reviews of new water supply systems.
An important aspect of the Safe Drinking Water Act that will affect most public systems in Teton
County is the proposed "Ground Water Disinfection Rule". This rule has been in progress for a
number of years and when adopted will require ground water supplies to provide disinfection
and maintain a residual (with chlorine being the most common disinfectant to accomplish both
requirements). Only systems that can demonstrate the capability for natural disinfection will be
exempted. The final rule for this is not expected to be in full enforcement until 2002 or later
having been delayed several times due to difficulty in establishing criteria for natural disinfection
and broad-based objections to the use of chlorine, the most common type of disinfectant used
on smaller systems.
With the high quality of water and low risk for contamination common for most properly
completed wells in Teton County, few systems presently utilize disinfection. Many residents
also resist its use due to fears of potential health risks from long-term exposure and perceived
taste and odor problems. Consequently, chorination facilities (or other disinfection means) will
need to be added to the majority of the smaller existing systems when this rule takes affect.
In addition to establishing standards and testing requirements, the Safe Drinking Water Act and
amendments also require public water systems to report information concerning the system to
EPA and the general public. The 1996 amendments established requirements for a "Consumer
Confidence Report" which would include water quality monitoring data collected by the system.
Copies of this report are to be made available to all users on a given system. The first CCR is
due on October 19,1999 for existing systems. Failure to report test information to EPA
represents one of the most frequent violations that occur with smaller water systems.

STATE OF WYOMING
Wellhead Protection Program - Wyoming DEQ - The Safe Drinking Water Act and
amendments of 1986 required all states to develop a Wellhead Protection Plan approved by the
EPA. Wyoming's plan was approved in September of 1997. The DEQWQD has developed a
Wellhead Protection "Guidance Document" to assist owners of public water supply systems in
the development of specific plans. Wellhead protection plans are not required but are intended
to avoid future problems and potentially reduce sampling and testing costs established by the
Safe Drinking Water Act. More information concerning wellhead protection is provided in the
Groundwater Resources, Section IV of this report.
Chapter XII Rules and Regulations Governing Public Water Systems - Wyoming DEQ - The
Chapter XII regulations were adopted in May of 1985 and specify requirements for new
construction related to public water systems and require a "Permit-to-Construct" before work is
done on a public system. Public water systems were previously defined in the Chapter III DEQ
Rules and Regulations as systems providing drinking water to systems with 20 or more service
connections. However, the 1998 State Legislature amended the definition to coincide more
closely with the EPA definitions. Consequently, systems with 15 or more service connections or
systems that serve potable water to 25 or more residents are now defined by the State as public
water systems. The standards specify minimum requirements for all aspects of a water system
-- supply, treatment, distribution, and storage - and serve as a guide for evaluating older nonconforming systems. DEQ does not generally impose all standards retroactively on pre-existing
systems unless there are demonstrated health and safety concerns.
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State Subdivision Regulations - Wyoming DEQ - The Wyoming State Legislature adopted
amendments to the State Subdivision Act during the 1997 general session which requires the
DEQ Water Quality Division to review all new subdivisions. In Teton County subdivisions
includes the creation of two or more lots from a given parcel. The statute also requires
certification by a professional geologist regarding adequacy of the water supply and
professional engineer regarding adequacy of the supply system. (See "Wyoming's Subdivision
Program Guidance Document", Wyoming Department of Environmental Quality - Water Quality
Division (Version 2.0, July, 1998.) However, at the time of this report, the State Legislature has
proposed legislation that would modify the 1997 Act and reduce DEQ oversight, particularly on
smaller subdivisions involving less than 5 lots. Details of these changes are still pending.
Water Rights for Groundwater Systems - Wyoming State Engineer's Office - State statutes
require all ground water supplies (which includes springs up to 25 gpm) to file water rights in
accordance with Part II of the State Engineer's Office Regulations and Instructions revised last
in January of 1974. (Springs greater than 25 gpm also require a permit, but it is handled
through the Surface Water Division of the State Engineer's Office.) Most public water supply
wells (except for the Town of Jackson, being the only incorporated Town within Teton County,
which files its water rights as a municipality) are filed as a "miscellaneous" use which requires a
three-step process to "adjudicate" or finalize the water rights in the state records.
The first step includes a well permit application (U.W.5) prior to drilling. This is followed by a
Statement of Completion (U.W.6, which is essentially a driller's log) upon completion of the well
(including installation of the pump) and a Statement of Beneficial Use (U.W.8) and map once
water is used for its intended purpose. The map that accompanies the statement of beneficial
use must be prepared in accordance with specific State Engineer's standards by a licensed
engineer or surveyor. Wells that are increased in capacity or area of service from their original
permit must file an "enlargement" to permit for the additional use or additional area of use and
complete all three steps of the process.
Chapter 22 - Rules and Regulations Governing Capacity Development Standards for Public
Water Supplies - Wyoming DEQ - The Department of Environmental Quality Water Quality
Division has recently proposed rules establishing "capacity development standards" for public
water systems. The standards affect all new or modified community and non-community nontransient water systems as of October 1, 1999. "Modified" systems would include any systems
which seek a "Permit-to-Construct" from the DEQ for any type of improvement or upgrade. The
standards also apply to public water systems seeking a State Revolving Fund Loan per State
Land and Investment Board Rules and Regulations after October 1, 1999. The new rules were
required in conjunction with the Drinking Water State Revolving Funds received from the EPA
(See Section VII on Financing) as established by the 1996 amendments.
The Capacity Development Standards cover three areas:
Technical Capability - the physical infrastructure of the water system including but
not limited to the source water adequacy, infrastructure adequacy, and technical
knowledge.
Managerial Capability - the management structure of the water system including
ownership accountability, staffing and organization.
Financial Capability - the financial resources of the water system, including but not
limited to the revenue sufficiency, credit worthiness, and fiscal controls.
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Systems found to be deficient in accordance with these standards will be required to develop a
corrective action plan and compliance schedule to correct identified problems. The regulations
provide an opportunity for the DEQ staff to help system comply with the regulations. Systems or
applicants that choose to disregard the capacity development process may be fined or required
to cease operations.

TETON COUNTY
Land Development Regulations - Teton County Planning Office - Teton County adopted the
latest set of Land Development Regulations governing all subdivisions and land development
activities in May of 1994. The regulations expand upon previous land use standards originally
adopted in 1978 and require assurances for safe and adequate water supply for all land
developments. This includes real estate subdivisions as well as commercial projects and other
land disturbing activities regardless of whether any property is being subdivided. The principal
criteria related to water supply systems are outlined in Article IV, Division 4800 regarding Utility
Standards. The County typically involves the DEQ in making determinations of adequacy and
requires certifications from registered engineers for new public water supply systems. The
regulations are updated and modified continuously with amendments.
Fire Protection Resolution - Teton County Fire Department - The Fire Protection Resolution
was adopted by the Teton County Commission in May of 1991 and establishes minimum
requirements for fire protection in residential and commercial subdivisions. The standards are
based both upon the number and density of lots and specify the extent of the fire protection
system required. Requirements range from dry hydrants on small systems to dedicated fire
wells with installed pumps to central systems with hydrants and large capacity mains. These
regulations require a community system with fire hydrants spaced 500 feet apart and fire flows
of 1000 gpm for two hours for new subdivisions involving more than 30 lots with lot sizes
averaging less than three acres. These regulations only affect subdivisions created since the
adoption of the resolution.
Uniform Building Code - Teton County Building Department - Teton County and the Town of
Jackson have both adopted the Uniform Building Code, with some modifications, which governs
the construction of all buildings and structures in Teton County. This code affects the
construction of all new water supply facilities - control buildings, pump houses, storage tanks,
etc. - specifically with regard to plumbing, electrical, structural, fire protection, and mechanical
issues.

TOWN OF JACKSON
Municipal Code - Town of Jackson - The Municipal Code represents a collection of ordinances,
resolutions, and other regulations adopted by the Jackson Town Council which govern a wide
range of activities which take place within the Jackson City Limits. Water supply related issues
appear in many portions of the code with specific references in Title 13 - Utilities and Appendix
A - Town of Jackson Land Development Regulations. The Town of Jackson Land Development
Regulations parallel the regulations adopted by Teton County in 1994 and, as with the County,
are continually modified through amendments.
Uniform Building Code - Jackson - As discussed above there are a number of Uniform Building
Code issues which will affect the construction of water supply facilities within the Town of
Jackson. These issues most commonly arise during the building permit process for new
structures. As in the case of the County, reference is made to the Uniform Building Code,
Uniform Fire Code, Uniform Mechanical Code, Uniform Electrical Code, and Uniform Plumbing
Code.
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VI.

WATER SUPPLY NEEDS BY SERVICE AREA

GENERAL
The following section of the report describes water supply needs for ten selected service areas
within the overall study area for Teton County. These areas, as discussed in the original
proposal and scope of work, were selected for a number of reasons including 1) the potential for
future growth; 2) concerns about the use of individual wells and leach fields on small lots; and 3)
concerns about older existing systems. A summary of the service areas and their key issues
follows in Table 18.

TABLE 18
SUMMARY OF KEY ISSUES BY SERVICE AREA

1)

Jackson/South Park

5,000 acres

2)

Teton Village

500 acres

3)

Aspens/Teton Pines
Wilson

1,800 acres

4)

JH Golf and Tennis

750 acres

5)

Kelly

90 acres

6)

Hog Island

350 acres

7)

Hoback Junction

90 acres

8)

Alta/Grand Targhee

Alta-250
acres
GT-100 acres

9)

Rivermeadows Water
District

90 acres

10)

I ndian Paintbrush

240 acres
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Area of future growth and main
expansion for the Town of Jackson
Area of future growth. Major resort
area within Teton Cou
Area of future growth mostly through
in-fill of existing platted lots; small lots
on individual wells and leachfields in
Wilson and Nethercott
Area of future growth; JH Golf and
Tennis given resort designation by
Teton Cou
Existing concentration of lots isolated
from Town with on-site wells and
leachfields and no fire protection
Existing small lots with on-site wells
and leachfields; also an area targeted
by several recent development
roposals
Existing concentration of lots isolated
from Town with on-site wells and
leachfields and no fire rotection
Older systems with concentrations of
smaller lots. Grand Targhee expected
to be an area of future rowth.
Older system in need of upgrades;
previous funding request made to
WWDC in 1997
Older system in need of upgrades as
existing platted residential lots are
develo d

The first group of service areas represent development nodes where there are multiple public
water systems (community and non-community) which suggests the possibility of some type of
regionalized water supply. This would include the Town of Jackson and South Park, Teton
Village and its immediate surroundings, the Teton Pines/Aspens area, and the Jackson Hole
Golf and Tennis area. These service areas are also seen as "development nodes" where future
higher density growth is likely.
Several of the areas identified are at the present time predominantly using individual on-site
wells and septic systems. These areas also have a number of pre-existing small lots less than
%-acre that may make the continued use of both individual wells and leach fields more difficult
in the future. These are also areas where there is no reliable fire suppression water supply.
This group includes Kelly, Hog Island, Hoback Junction, and Alta.
The final category of areas investigated represent systems that are relatively isolated but have
acknowledged problems or concerns. Most involve systems which were installed many years
ago under less stringent standards and without anticipation of the higher water demands
common with many of the larger homes presently being constructed. In addition, no reliable fire
protection is available in these locations which include Rivermeadows and Indian Paintbrush
Subdivisions.
Descriptions of the areas along with general discussions of the water supply needs and geology
for each of the areas follows. Future water supply needs focus on a target year of 2020 as
previously discussed. An enlargement of the general service area based upon the available
GIS mapping is also provided. The map typically shows the property ownership lines, the areas
which are presently serviced by community systems, and principal water system components
including water mains, wells and storage tanks. Properties which involve non-community
systems are also highlighted. Background information includes 1994 digital orthophoto quad
maps or digital terrain models based upon U.S.G.S. topography contour lines at 100 foot
intervals where available.
Cybernet network models were also developed for the larger existing systems:
1)
2)
3)
4)

Town of Jackson;
Teton Village;
Aspens/Teton Pines;
Jackson Hole Golf and Tennis).

A discussion of the results has been incorporated in the service area analysis where available.
These models were based upon the available water distribution system information and were
not calibrated with actual flow and pressure readings. Consequently, use of this information
should be for general planning only. Copies of background information used in the Cybernet
modeling appear in Appendix E.
Brief descriptions are also provided for seven (7) additional community water systems which are
not included in the discussions of the ten identified service areas. Included in this section are
some general background information and a discussion of potential needs. Several of these
systems are not anticipated to require significant improvements in the future because they are
relatively new, have had improvements made recently, or have adequate capacity for their
anticipated buildout. Recommended improvements are identified for several of the older
systems in this group.
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TOWN OF JACKSON/SOUTH PARK (1)
Introduction
The ToWn of Jackson operates the largest community water system in Teton County. The
system served approximately 2,725 taps in 1997, and on the average day pumped 3.19 mgd.
The existing service area includes the entire area within the Town limits and a few areas with a
relatively small number of users outside the Town limits. These outlying areas include the
Saddle Butte subdivision, the strip north of Broadway (Hillside Subdivision Area), and a small
area northwest of the Broadway/Highway 22 intersection. The system has been generally
expanding to the west and south during the last few years, as growth has occurred in these
areas in association with the annexation of additional private lands.
The Town service area along with private lands in South Park is shown in Figure 13. An
enlarged oversize copy of this general area is included at the end of this report as an example
of the information available with the GIS mapping.

System Inventory
The system is comprised of 7 groundwater supply wells, chlorine disinfection at the wells, 2
storage tanks, and distribution piping. Several small booster stations and storage tanks serve a
few hillside developments.
Supply Wells
Well Nos. 1, 2, and 3 were constructed between 1964 and 1967, on the Elk Refuge located
northeast of Town. They are completed at depths of about 200 feet in Quaternary-age gravels.
(Well No.4 was constructed in 1979 on the Elk Refuge but later abandoned.) Well No.5 was
constructed in 1985, centrally located near the Virginian Motel. It is also completed in alluvial
material, at a depth of about 150 feet. Well Nos. 6, 7, and 8 were constructed in 1995 west of
Town along Ely Springs Road. These wells were completed at a depth of about 80 feet in the
Snake River alluvium. Well production as reported by the Town water superintendent is
presented in Table 19.

TABLE 19
TOWN OF JACKSON--WATER SUPPLY WELLS
Well

Discharge, gpm

1
2
3
5
6
7
8
Total

Zone

1,0001,750
800
1,800
1,250
1,250
1,250
9,100 gpm

East
East
East
Central
West
West
West

Location
National Elk Refuge
National Elk Refuge
National Elk Refuge
South of Virginian Motel
Ely Springs
Ely Springs
Ely Springs

Well Nos. 6, 7, and 8 are equipped with variable-speed drives, and the discharge shown is the
rated discharge at 100% speed. Well No.5 reportedly can pump at up to 2,500 gpm, but the
discharge has been throttled.
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Water Quality and Treatment
The water produced from all wells is generally of good quality, and would be characterized as
"hard" which is typical for this area. Iron and manganese levels in Well No. 1 water are higher
than EPA Secondary MCLs; therefore, a polymer is added to sequester the iron and
manganese. Polymer is also added at Well Nos. 6, 7, and 8. Chlorination facilities are provided
at all wells.
Storage Tanks
The system includes 2 main storage tanks: An 800,OOO-galion tank, which feeds into the East
Zone, and a 2.0 million-gallon tank, which feeds into the Central Zone. Both are buried concrete
tanks.
Distribution System
The distribution system is divided into 3 main pressure zones controlled by PRVs, known as
East, Central, and West zones. Water flow is from east to west through the zones.
The East Zone extends from the eastern Town limits west to about one block west of Redmond
Street, and includes the Snow King Resort. It is fed from Well Nos. 1, 2, and 3, and from the
800,OOO-galion storage tank. The Central Zone includes the downtown business district and
extends from the East Zone west to the east side of the Virginian Motel. It is fed from the East
Zone through 3 PRVs, from Well No.5, and from the 2.0 million-gallon tank. The West Zone
includes much of the Town commercial area. It extends from the Central Zone west to the
western Town limits, and includes the High School and the Cottonwood Park and Indian Trails
subdivisions. It is fed from the Central Zone through a PRV, and from Well Nos. 6, 7, and 8.
Most of the Town's distribution system is comprised of ductile iron pipe, with a small amount of
older steel and PVC pipe. Several small booster pump stations serve higher hillside
developments.
For the purpose of this study, the West Zone is of most interest, because it is to this zone that
possible future connections would be made to serve growth areas west and south of Town. A
schematic of the overall system showing the relationship of the supply wells and storage tanks
to the principal zones in the system appears in Figure 14.
Controls and Telemetry
Well Nos. 1, 2, and 3 are turned on and off in sequence based on the water level in the 800,000
gallon tank. Well No.5 is turned on and off based on water level in the 2.0 million-gallon tank.
Well Nos. 6, 7, and 8 are turned on and off based on pressure in the transmission main which
connects these wells to the distribution system. These three well pumps are fitted with variable
speed drives. The well pumps run faster or slower as the water demand varies, in order to
maintain a constant pressure in the West Zone distribution system. The desired pressure set
point is selected by the operator. Telemetry signals from the storage tanks and well control
buildings are transmitted to a central location for monitoring of system status and alarm
annunciation.
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Standby Power
A standby generator is provided at the control building at Well No.2. This generator is capable
of powering any two of Wells Nos. 1, 2, and 3. A standby generator is provided at the control
building for Wells 6, 7, and 8. This generator is capable of powering any 2 of the 3 wells. Well
No. 5 has no standby power source.
Booster Pump Stations
There are presently five active booster pump stations within the Town of Jackson that service
higher elevation portions of the service area. Three booster pump stations are operated and
maintained by the Town of Jackson. Two are currently owned and operated privately. Table 20
summarizes the general inform~tion for these systems.

TABLE 20
JACKSON BOOSTER PUMP STATIONS
Booster
Station Name
Snow King
Estates/Ridge
Snow King Resort
Saddle Butte
Aspen Highlands
Hillside Subdivision

Responsibility
Town

Pressure
Zone
East

Current Maximum
Capacity
300 gpm

Private
Private
Town
Town

East
Central
Central
West

?
?
300 gpm
500 gpm

Im!

Pump to Storage Tank
Pump to Storage Tank
Pump to Storage Tank
Variable Speed Drive
Pressure Pneumatic

Several of these booster pump stations are over 20 years old and in need of upgrades. None of
the facilities have standby power. The two private booster pump stations have little available
information as they were constructed in the 1970's without formal engineering plans and
analyses. Upgrades of essentially all facilities should be considered for future needs.

Groundwater Geology
All of the Town wells are based upon groundwater development from the alluvial aquifer. The
geology of this area has been mapped by Love et al (1992) and Love and Albee (1972). The
water resource represented by this aquifer is also the principal focus of Nolan and Miller (1995).
They termed the aquifer the "Jackson Aquifer". It is approximately continuous from Moran to
within a few miles north of Hoback Junction. See Figure 7 and the general discussions in
Section IV of this report.
With the exception of the Boyles Hill (Ely Springs Road) wells of the Town of Jackson, the
supply wells for these water systems are located along the margins of the main alluvial aquifer.
(The Ely Springs wells, like the Teton Pines area wells, are located in the main body of the
Snake River aquifer.)
The area of the Jackson wells on the northeast edge of town has alluvial fan material at the
surface, but this likely overlays and is intermixed with what are mapped as "swamp deposits clay, silt and fine sand" by Love et al (1995). This designation has been applied to the alluvial
materials throughout the topographic pocket east of East Gros Ventre Butte and south of the
Gros Ventre River. The relatively poorer production of these wells may reflect the higher
fraction of fine-grained material in this area. Wells drilled for the National Wildlife Museum north
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of Jackson experienced poor production from shallow alluvial deposits along the edge of the
Butte, only developing adequate water supplies when underlying faulted limestone strata were
penetrated. High-production wells at the USFWS Fish Hatchery on the north end of East Gros
Ventre Butte also appear to have realized the benefit of extensive faulting of bedrock strata.
The Jackson well in the southwest part of town ("Virginian" well) and wells serving the Rafter J
and Melody Ranch subdivisions are located in what Love et al (1992) have mapped as
undifferentiated "alluvium, gravel and sand and flood-plain deposits". Love and Albee (1972)
distinguish between "flood plain deposits - sand, silt, clay, and minor lenses of gravel" over the
east half of the valley in which these wells are located, from "alluvium - deposits of gravel with
lesser amounts of sand, silt, and clay" over the west half of the valley. At the surface, this
division curves south and east from Boyles Hill; in the subsurface, alluvial deposits of all types
are likely complexly intermixed. However, drilling experience generally supports the distinction
mapped by Love and Albee (1972), with less consistently productive wells in the eastern valley.
Groundwater recharge to this area is a combination of alluvial groundwater moving south and
west through the main aquifer, local irrigation, and contributions from bedrock aquifers along the
fault system bounding the valley on the east. The latter is the likely source of particularly hard
waters encountered along Highway 26 south of Jackson. Deep, mineralized water moving up
along fault systems may also contribute to the groundwater received by the Jackson wells near
Boyles Hill. (See mapping by Love and Albee, 1972, and evaluation of the Boyles Hill warm
springs by Breckenridge and Hinckley, 1978.)
Through most of this area sufficient quantities of groundwater for domestic use are readily
available. Groundwater quality varies locally, but likely improves somewhat from east to west
as the influence of bedrock aquifers is diluted. Sufficient production for larger water systems
may not be universally available due to local variations in aquifer productivity, but can be
realized in most large areas given sufficient well siting flexibility.
As in the central portion of the main alluvial aquifer, wellhead protection is a concern due to the
high flow rates, relatively shallow wells, high groundwater table, and ready communication
between the aquifer and the surface. Water supply wells should be properly constructed and
potential contaminant sources in the immediate area should be minimized through a
combination of careful well siting and direct control of activity (e.g. property ownership). The
larger zone of groundwater contribution should be identified and potentially contaminating
activities monitored. (See the general discussions of this aquifer in Section IV.)

Water Production and Use
Considerable data was obtained from Town personnel and analyzed for the purposes of this
report. The general objectives were to determine the Town's water production and usage, to
determine typical usage factors (per capita usage, for example) which might be used to project
future water demands for the Town or similar development in Teton County, and to investigate
the long-term question of whether it would be feasible and/or desirable to expand the system
and connect other major developments such as Rafter J with the Town water system.
Water Production
The total maximum production capacity of all 7 wells is 9,100 gpm, or 13.1 mgd. Assuming Well
No.5, the largest well, was out of service for any reason, the firm production capacity would
then be 7,300 gpm, or 10.5 mgd available to the West Zone of the system. Note that this is not
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the firm supply available to the East or Central zones, since water cannot flow against the
pressure gradient between zones. The firm supply to the East zone would be 1,800 gpm or 2.6
mgd, and to the Central zone 3,550 gpm or 5.1 mgd. (See Schematic of Water SystemFigure 14.)
Water production data for 1997 provided by the Town was analyzed. These included the Daily
Logs prepared each month for Well Nos. 1, 2, 3, and 5, which show the daily pump hourclock
readings, and the Water System Reports for Well Nos. 6, 7, and 8, which came on line in
September. Water production from Well Nos. 1, 2, 3, and 5 was calculated using the number of
hours each well ran times the pumping rate for that well. Production from Well Nos. 6, 7, and 8
was read directly from the reports.
Water Use
During January, February, and December of 1997, water was pumped directly from Well No.5
into Flat Creek, to help prevent if from freezing. This water was unmetered, but by inspection of
the data, was estimated to total approximately 100 million gallons.
Metered water use data for 1997 included the Water Statistics report, provided by the Town,
which presents metered water by residential and commercial tap size for each quarter. (The
Town reads meters quarterly.) The Town provided the numbers and sizes of commercial and
residential water services for 1997, identified the services and water use at Town-owned
properties for 1993 (which is metered but unbilled), and provided data on motel water use for
1992-93. The latter two data sets are the most recent available, and were deemed useable for
this analysis.
Service Population
The number of dwelling units (du) within the Town limits was recently developed for the Teton
County Transportation Plan. Based on this data, there were 3,550 permanent residential
dwelling units connected to the Town water system in 1997. Assuming 2.4 persons per
permanent residential dwelling unit, then the permanent residential population" served by the
Town system would be 8,520 people. (Note that the 1990 census determined 2.43 persons/du
in Teton County and 2.63 persons/du statewide.) The data also estimated that there were 2,700
tourist lodging units connected to the water system, and 12,181 employees working in the Town
of Jackson in 1997.
Analysis of Water Use
The data was evaluated to determine water use statistics, which could be used for planning
purposes. The analysis is summarized in Table 21. Included for comparison are data taken
from the Town of Jackson Water System Feasibility Study, Nelson Engineering, April 1993,
prepared for the Wyoming Water Development Commission.
A number of observations can be made regarding differences in water use between 1992 and
1997. The total volume of water pumped from the wells declined significantly, from 1,321 million
gallons in 1992 to 1,166 million gallons in 1997. Subtracting an estimated 100 million gallons
pumped to Flat Creek, the water pumped into the distribution system in 1997 was 1,066 million
gallons, a decline of 19 percent from 1992. This decline is interesting because during this time
the estimated permanent residential population connected to the Town water system increased
by 7 percent, and the number of tourist lodging units increased by 11 percent.
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TABLE 21
TOWN OF JACKSON--WATER PRODUCTION AND USE
1992*
1997
Permanent population
7,980
8,520
5,699
6,250
Total dwelling units (ERU)
Permanent residential DU
3,263
3,550
2,700
Tourist lodging units
2,436
Persons/permanent residential DU
2.45
2.4
Residential taps
2,130
Commercial taps
595
Commercial development, M sq. ft.
3.6
Gallons pumped, Mgal per year
1,321
1,166
To Flat Creek, Mgal
100
To distribution system, Mgal
1,321
1,066
Gallons metered, Mgal per year
691
685
288
Residential gallons metered, Mgal
Comm. gallons metered, Mgal
358
Snow King snowmaking, Mgal
20
Metered/Unbilled, Mgal
19
Percent unaccounted for
48%
36 oR,
Pumped to distribution system (excl. water pumped to Flat Creek)
Ave. day, mgd
3.54
2.92
Ave. day, gpcd
443
343
621
467
Ave. day gpd/ERU
Max. day, mgd (date)
6.32 (8/12)
5.53 (7/1)
Max. day, gpcd
792
649
Max. day gpd/ERU
1,109
885
Metered Water
1.88
Ave. day, mgd
1.89
Ave. day,gpcd
221
237
301
Ave. day, gpd/ERU
332
Res. Ave. day, mgd
0.79
gpd/res. tap
370
222
gpd/perm. res. DU
0.98
Comm. ave. day, mgd
1,649
gpd/comm. tap
0.27
gpd/comm. sq. ft.
* Source of 1992 data: Town of Jackson Water System Feasibility Study, Nelson Engineering, April
1993.
The 1993 Water System Feasibility Study added the number of residential dwelling units with
the number of tourist lodging units, and this total was termed Equivalent Residential Units
(ERU). Water use statistics were then calculated in terms of gallons per day (gpd) per ERU.
Although a tourist lodging unit actually uses less water than a residential dwelling unit, the
concept is useful for analysis, so long as the ratio of residential dwelling units to tourist lodging
units remains relatively constant. For the purpose of comparison, water usage in 1997 was
calculated on the same basis. The comparison is valid, since the number of residential dwelling
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units increased about the same percentage as the tourist lodging units from 1992 to 1997 (9
percent and 11 percent, respectively).
Water pumped into the distribution system in 1992 averaged 621 gallons per day (gpd) per
ERU. In 1997, this figure was 467 gpd/ERU, a decline of 25 percent. However, metered usage
declined only about 10 percent, from 332 gpd/ERU to 301 gpd/ERU.
One explanation for the decline in the total volume pumped between 1992 and 1997 is that
major leaks were stopped in the distribution system during that time. The 1993 Feasibility Study
estimated that about 1.00 mgd of leakage could be stopped. In 1992 ERUs, this would work out
to 175 gpd/ERU. The decline in water pumped from 1992 to 1997 was 154 gpd/ERU.
Subtracting out the 31 gpd/ERU decline in metered usage would yield a decline due to leak
reduction of 123 gpd/ERU, or 0.70 mgd based on 1992 ERU.
A significant decline in maximum month usage was also observed in the 1997 data, compared
to 1992. The maximum months were August 1992, with an average daily volume pumped of
5.26 mgd, and July 1997, with an average daily volume pumped of 3.57 mgd. (Pumping to Flat
Creek resulted in greater volumes pumped in January, February, and December, 1997,
however, eventually dedicated thaw wells will supplant the use of municipal wells. The reported
September total was also greater than 3.57 mgd, however, it is believed that this is an anomaly
due to startup testing of Well Nos. 6, 7, and 8. Historically, maximum months have occurred in
July or August in Jackson.)
In terms of ERU, the average day of the maximum month in 1992 was 923 gpd/ERU, and in
1997 was 571 gpd/ERU, a reduction of 352 gpd/ERU. Subtracting out the decline which could
be attributed to leak reduction of 123 gpd/ERU leaves a decline in actual usage of 229
gpd/ERU, or 29 percent. Since the numbers of tourists and lodging unit occupancy factors
presumably did not decline, a likely explanation is that the summer of 1997 was wetter than the
summer of 1992, leading to decreased lawn watering and landscape irrigation. As shown in
Table 22, this was in fact the case, particularly in July and August.

TABLE 22
TOWN OF JACKSON--SUMMER PRECIPITATION
June

July

August

Total

1992

1.96

1.01

0.62

3.59 inches

1997

2.41

2.93

1.43

6.77 inches

Source: Tom Dunham, personal communication.
The maximum day in 1992 occurred August 12, and was 6.32 mgd, or 1,109 gpd/ERU. The
maximum day in 1997 occurred July 1, and was 5.53 mgd, or 885 gpd/ERU, a decline of 224
gpd/ERU. Subtracting out the 123 gpd/ERU leak reduction results in a slight decrease in use of
101 gpd/ERU, or 10 percent.
Town of Jackson Water Use Projections
The water use factors and future demand projections which were made in the 1993 Feasibility
Study were based on existing and projected numbers at buildout of permanent residential
dwelling units and tourist lodging units, added together and termed equivalent residential units
(ERU). The 1999 Teton County Transportation Master Plan also counted dwelling and lodging
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units in existence in 1997, and projected the number of units in the year 2020. Transportation
Plan projections are based on the "Town as Heart of Region" scenario. For comparison, data
from the two studies for the Town of Jackson is presented in Table 23.

TABLE 23
TOWN OF JACKSON - DEVELOPMENT PROJECTIONS
1993 WATER SYSTEM FEASIBILITY STUDY
1992 Permanent Residential Dwelling Units
Units Added by Infill
Units Added by Annexation
Total at Buildout

3,263
1,165
775
5,203

1992 Tourist Lodging Units
New Tourist Units
Total at Buildout

2,436
800
3,236

Grand Total at Buildout

8,439

1999 Transportation Master Plan
"Town as Heart of Region"
3,550
2,300

1997 Permanent Residential Dwelling Units
Units Added by Infill
Units Added by Annexation
Total at Year 2020

__
0

1997 Tourist Lodging Units
New Tourist Units
Total at Year 2020

2,700
650
3,350

Grand Total at Year 2020

9,200

5,850

The 1993 Feasibility Study projected 1,165 residential dwelling units added due to in-fill, and
775 added through annexation, to reach a total of 5,203 units connected to.the water system at
buildout. Annexation was projected to occur through the addition of High Country Subdivision,
Indian Trails, and future development on the Porter Estate.
Since then, Indian Trails has been annexed and additional in-fill has occurred, to bring the total
residential dwelling units in Town to 3,550 in 1997.
The 1999 Transportation Plan "Town as Heart of Region" scenario projects nearly 100 percent
greater in-fill growth, or 2,300 dwelling units, than the 1993 Feasibility Study. This in-fill, plus
the 3,550 units existing in 1997, brings the projected total in the year 2020 to 5,850 units,
without any additional annexation.
Between 1992 and 1997, 264 tourist lodging units were added to the system. The
Transportation Plan projects an additional 650 units added by the year 2020. The total of 914
tourist lodging units added is 14 percent greater than projected in the 1993 Feasibility Study.
The total number of units projected in the Transportation Plan, 9,200 ERU, is approximately 9
percent greater than the total projected in the Feasibility Study, 8,439 ERU, without any
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additional annexation as was contemplated in the Feasibility Study. This is due to the
significantly greater in-fill density projected in the Transportation Plan.
Based on the use factors determined in the 1993 Feasibility Study, the total future water
demand will be greater than projected in that study. Practically speaking, 670 units, which were
projected in the Feasibility Study to be annexed into the West Zone, are instead projected by
the Transportation Plan to be replaced by 1,135 new residential units distributed among all three
zones, bringing the total residential dwelling in-fill to 2,300 units.
The ratio of permanent residential units to tourist lodging units was 57/43 in 1992. Based on
projections in the year 2020, this ratio would shift to 64/36. Even though a residential dwelling
unit on average uses more water than a tourist lodging unit, it is reasonable to project future
water demands based on the total ERU. This is because much of the residential in-fill is
projected to consist of high-density, multi-family units without large lawns, whose water use
would be somewhat similar to tourist lodging units.
The use factors determined in the Feasibility Study are appropriate, since they were determined
based on a review of three years of data (1990, 1991, 1992) instead of one (1997), and included
the summer of 1992, which was much drier than the summer of 1997. Thus, even though per
capita use was lower in 1997, for planning purposes it is conservative to base future projections
on a dry year.
Water supply, water demand, and storage requirements for the Town of Jackson in the year
2020 are summarized in Table 24. For the purposes of this study, the additional in-fill
residential units are distributed uniformly among the three zones. Since the Central and West
Zones depend on upgradient pressure zones for at least part of their water supply and storage,
for purposes of analysis, the data are shown as cumulative from east to west across the
pressure zones.

SYSTEM EVALUATION
The following conclusions are based on an evaluation of supply, demand, and storage under
year 2020 conditions.
All Wells In Service. With all wells in service, the maximum day demand can be supplied to all
pressure zones. Also, the peak hour demand can be supplied with no equalization storage
required.
Largest Well Out of Service. Wyoming DEQ regulations require that the system must be
capable of supplying the average day de~mand with the largest well out of service. With multiple
pressure zones, the largest well supplying a zone or zones (Well No. 2 serving the East Zone,
and Well NO.5 serving the Central and West Zones), must be considered. The following
discussion is based on these two cases.
The system is capable of supplying the annual average day demand to all zones, with the
largest well out of service, thus it meets the minimum Wyoming DEQ criteria.
The system is also capable of supplying the average day demand of the maximum summer
month to all zones, with the largest well out of service. This was a criteria suggested in the
1993 Feasibility Study, to ensure minimal potential disruption of the peak summer tourist
season.
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TABLE 24
TOWN OF JACKSON WATER USE PROJECTIONS
YEAR 2020 WATER SUPPLY, DEMAND, AND STORAGE
ZONE
East +
Central +
West
9,100
13.10

Total Supply, gpm
mgd

East
3,550
5.11

East +
Central
5,350
7.70

Firm Supply Largest Well Out 1, gpm
mgd

1,800
2.59

3,550
5.11

7,300
10.51

Firm Supply Power Outage2 , gpm
mgd

2,750
3.96

2,750
3.96

5,250
7.56

Equiv. Res. Units

1,886

5,977

9,200

Ave. Day Demand, mgd
(575 gpd/ERU)3

1.08

3.44

5.29

Max. Month Demand, mgd
(806 gpd/ERU)3

1.52

4.82

7.42

Max. Day Demand, mgd
(1,080 gpd/ERU)3

2.04

6.46

9.94

Peak Hr. Demand, ~pm
(1.25 x Max. Day)

1,770

5,607

8,628

Fire Demand, gpm

3,000

3,000

3,000

Max. Day + Fire Demand, gpm

4,417

7,486

9,903

Storage Requirements, Mgal
DEQ 25% Max. Day
Fire Storage
Equal. Storage
Total Storage Required

0.51
0.47 (0.30)4
0.00
0.98 (0.81)4

1.62
0.71 (0.85)4
0.37
2.70 (2.84)4

2.49
0.47 (0.84)4
0.24
3.20 (3.57)4

Storage Available, Mgal

0.80

2.80

2.80

Notes
Firm supply assuming the largest well supplying a zone or zones is out of service (Well
No.2 serving East Zone, Well NO.5 serving Central and West Zones.)
2 Firm supply assuming a system-wide power outage. Firm supply shown is available
from wells equipped with standby power.
3 Water use factors from Town of Jackson Water System Feasibility Study, Nelson
Engineering, April 1993, Table 4.6.
4 Fire storage volumes in parentheses calculated based on system-wide power outage,
and available supply on standby power. See text.
1

The system is capable of supplying the maximum day demand to the East Zone and to the West
Zone, with the largest well out of service. However, there is a projected deficit in the Central
Zone of 1.35 mgd with either Well No.2 or NO.5 out of service (maximum day demand 6.46
mgd, firm supply 5.11 mgd).
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With the largest well out of service, some equalization storage will be required to supply peak
hour demand in the Central and West Zones. With Well No. 2 out of service, peak hour demand
can be supplied to the East Zone by the remaining wells. The equalization storage needed for
the other two zones is conservatively calculated, assuming the peak hour actually lasts for three
hours, and based on the difference between firm supply and peak hour demand. For example,
in the Central Zone, firm supply is 3,550 gpm and peak hour demand is estimated to be 5,607
gpm, a deficit of 2,057 gpm. Over three hours, this works out to be 370,260 gallons of needed
equalization storage, or 0.37 million gallons.
Fire Demand Analysis. The system should be capable of supplying the maximum day de~and
plus the fire demand, with the largest well out of service. Considering several factors, according
to the Feasibility Study, the desired fire demand within the urban portions of Town is 3,000 gpm
for a three-hour period. All three of the zones will require that a portion of this total demand
come from storage. The needed storage volume is calculated similar to the storage required for
peak hour equalization. For example, the firm supply to the East Zone is 1,800 gpm (largest
well, No.2, out of service), while the maximum day demand plus the fire demand totals 4,417
gpm, a deficit of 2,617 gpm. Over three hours, this works out to be 471,060 gallons, or 0.47
million gallons, which must be supplied from storage.
Storage Analysis. DEQ requires storage capacity equal to 25 percent of the maximum day
demand, plus fire storage capacity that is " ... based on recommendations established by the
Sta.te Fire Marshall or local fire agency." Twenty-five percent of the maximum day demand is
shown in the table for each zone. To this must be added the volume needed to supply the
maximum day demand plus the fire demand, and the volume needed to supply equalization.
Total needed storage volumes for each zone, and the currently available volume as of 1999, are
shown in the table.
Another approach to evaluating fire storage would be to assume that sufficient fire storage must
be provided to make up any deficit if the wells which are on standby power cannot supply the
maximum day demand plus the fire demand. This analysis assumes a system-wide power
outage occurring on the maximum day in conjunction with a major fire as a worst-case scenario.
The firm supply under this scenario is shown in Table 23. The volume needed to come from
storage is calculated in the same way. For example, in the East Zone, the firm supply is 2,750
gpm on standby power and the maximum day plus fire demand is 4,417 gpm, leaving a deficit of
1,667 gpm. Over three hours, this works out to 300,060 gallons, or 0.30 million gallons. The
needed fire storage for the Central and West Zones under this scenario is 0.85 and 0.84 million
gallons, respectively.
In the case of the East Zone, the needed volume is less than was calculated previously to meet
maximum day plus fire demand when assuming the largest well out of service. However, for the
Central and West Zones, the needed volume is greater. If Well No. 5 were put on standby
power, the storage volumes needed under this scenariO'would be reduced to 0.53 and 0.51
million gallons, respectively. Putting Well No. 5 on standby power would improve system
reliability and reduce the need for additional storage volume.
Since the existing storage capacity of 2.80 million gallons does not satisfy the required capacity
at buildout of 3.20 million gallons, another storage tank would be needed. The 1993 Feasibility
Study recommended that any new storage tank be located in Leeks Canyon, just south of Town
and east of Highway 89. This would be a good location to serve the West pressure zone and
any areas annexed west or south of town.
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Available Capacity
As mentioned earlier, the projected total future water demand for the Town of Jackson is greater
than previously projected. The 1993 Feasibility Study projected 8,439 ERU at buildout (which
included 670 units added through annexation), while the Transportation Plan projects 9,200
ERU in the year 2020, without additional annexation.
Assuming that ERU projections for the year 2020 represent buildout conditions, there would be
little "surplus" water available, once the Town's needs are met, which could serve additional
users. When considering the availability of surplus water, the Town will most likely want to
maintain its current level of system reliability, which exceeds minimum DEQ requirements and is
capable of supplying the maximum day demand with the largest well out of service.
Using this criteria, and based on the Town's existing firm supply (largest well out of service),
there would be 10.51 - 9.94 = 0.57 or approximately 0.5 mgd of water available on the
maximum day, which could be made available to serve additional users.
At this point in the planning process, we would recommend that the Town maintain the projected
0.5 mgd "surplus" in reserve, as future conditions may change. We would recommend that the
Town plan on developing new water supplies for any future annexed areas.

Evaluation of Expanded South Park Service Area
For the purposes of this study, the potential future South Park service area under consideration
includes those lands which are enclosed by Highway 89 on the east, the South Park Loop Road
on the north, west, and south, and lands immediately adjacent to these roads, as shown on
Figure 13. The Hi-Country Subdivision, located east of Indian Trails, should also be considered
for connection to the Town water system.
The existing subdivision developments within the South Park service area include the following:
Flat Creek Fishing Club
Polo Ranches
Shootin' Iron Ranches
Single Tree Ranches
Hufsmith Hill
South Park Ranch
Buttercup
North Meadow

RafterJ
South Park Service Center
Valley View
South Park Village
Big Trails
BarB
Roice
Melody Ranch
Little Horsethief Canyon

o

There is also considerable strip development along Highway 89, which is not in a subdivision.
The potential existing and future water demand from the South Park service area is presented in
Table 25. The number of units and employees projected for the year 2020 are based on the
1999 Transportation Master Plan.
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TABLE 25
SOUTH PARK SERVICE AREA--PROJECTED WATER DEMAND
Year

Residential
Dwelling Units

Tourist
Lodging Units

1997
2020

739
1,420

5
5

Water Demand, mgd
Ave. Day
Max. Day
0.53
0.89

1.55
2.78

Peak Hour
1,500 gpm
2,700 gpm

Note: Projections based on 500 gpd/du average day; 1,750 gpdldu maximum day; 2,500 gpd/du
peak hour; except Rafter J subdivision based on historic usage.
All of the existing developments are located in the south half of the South Park service area.
There are four existing public water supply systems located here, which serve residential
developments: Rafter J, South Park Village, Melody Ranch, and Little Horsethief Canyon. The
Rafter J water system also serves the South Park Service Center, a commercial development.
There are opportunities for regionalization of the Town system by extending and connecting to
one or more of these existing systems. The Rafter J and South Park Village systems are older
systems, which have needs that could be at least partially addressed by connecting to the Town
system. The Melody Ranch and Little Horsethief Canyon systems are newer systems, and
better designed and constructed, therefore, the near-term benefits of connecting to the Town
system would be minimal.
In November 1998, Jorgensen Engineering completed a Level II water supply study for Rafter J,
which was sponsored by V'N'JDC. Improvements recommended for the Rafter J system include
a new well, well control building with standby generator, improvements to the existing storage
tank, and a second transmission main across Highway 89 connecting the storage tank with the
distribution system.
The Rafter J subdivision will need additional water supply to satisfy demands at buildout
conditions. This supply could be provided by either a new 500-gpm well, or by connecting to the
Town system. For purposes of comparison, a new well would cost in the range of $50,000 to
$75,000, while a 1.7 mile, 12-inch DIP transmission pipeline connecting Rafter J to the Town
system at High School Road would be in the range of $300,000 to $400,000. On an economic
basis, a new well would be the preferred option. A new well is recommended in the Rafter J
study.
The Rafter J system includes an existing 200,000-galion storage tank. This tank could be
connected to a transmission main extended from Town to the South Park area. It is located at a
height which provides about 80 psig static pressure to the Rafter J development. The Rafter J
report recommends roof sealing and new telemetry for this tank.
South Park Village, located just south of Rafter J, is currently the best candidate in the South Park
area for connection to a larger system. The system constructed in the 1970's serves 19 residential
taps, and the supply well draws water from a shallow depth. This supply system has twice in the
past been contaminated through the application of herbicides (xylene) to a nearby irrigation ditch.
The best opportunity for service would be connection to the Rafter J system. This is recommended
in the final Rafter J report.
Expansion of the Town system, if implemented, would likely be accomplished in several phases.
The most likely initial phase would involve extending a transmission pipeline south along
Highway 89 from the 12-inch main located at the intersection with High School Road.
Eventually this pipeline could be extended as far south as Melody Ranch, a total of 3.2 miles
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from Town, thus providing service to all existing and future development along this stretch of
Highway 89 and connecting with Rafter J and South Park Village. A future storage tank located
in Leeks Canyon would connect with this transmission main approximately 0.5 miles south of
High School Road.
Future residential development is also projected to occur along the South Park Road. This area
could be served by a transmission pipeline extended south from the existing 12-inch main
located at the intersection of South Park Road and High School Road. Eventually, this main
could be extended south and then west along South Park Road, ultimately connecting with the
transmission main described previously at Melody Ranch. This connection would provide a
looped transmission main connected at two points to the Town system, and capable of serving
most of the South Park area. The total length of this South Park Road main would be
approximately 4.7 miles. The total loop length would be 7.9 miles.

Distribution System Modeling
The town system was modeled using the software model Cybernet version 3.1 by Haestad
Methods. The model was initially provided to the town by Nelson Engineering in Cybernet
version 2.18. Engineering Associates converted this model to Cybernet version 3.1. Following
some minor modifications, a 1997 maximum day scenario of 6.24 mgd was run, and the output
was observed to agree fairly closely with the original Nelson output. Four scenarios were run,
including extension of service to the South Park area, as follows:
1.
2.
3.
4.

Town of Jackson Year 1997 Maximum Day Demand
Town of Jackson Year 1997 Maximum Day Demand Plus Fire Demand
Town of Jackson and South Park Year 2020 Maximum Day Demand
Town of Jackson and South Park Year 2020 Maximum Day Demand Plus Fire
Demand

Scenario 1: Town of Jackson Year 1997 Maximum Day Demand. This scenario was modeled
based on the 1997 system configuration and a steady-state maximum day demand (MDD) of
6.24 mgd. Demands were distributed and PRV pressures were set as in the Nelson model.
The system included the three new wells constructed at Ely Springs Road in 1994 to serve the
West Zone. Model results indicate that the system will deliver the MDD with generally
reasonable pressures throughout the system.
Areas of somewhat high pressure (100 to 110 psig) were indicated in the Gill Addition, which is
connected to the East Zone. The 1993 Feasibility Study noted this situation, and suggested that
pressures could be reduced to about 60 psig if the Gill Addition was reconnected to the Central
Zone. Pressures of 95 to 100 psig were also indicated in Indian Trails, Cottonwood Park, the
High School, and the Gregory Lane area.
Somewhat low pressures (less than 40 psig) were indicated to occur at the upper ends of the
mains serving higher developments at locations such as Pine Drive, Snow King Drive, and Gros
Ventre Drive. These areas are served by booster pumps.
Scenario 2: Town of Jackson Year 1997 Maximum Day Demand Plus Fire Demand. Under this
scenario, the system was modeled as above, with the addition of fire demands applied to
different locations in the system. Target fire demands of 2,000 gpm in residential areas, and
3,000 gpm in commercial areas were modeled. The fire demands were applied to one node at
a time as additive demands; that is, the total demand at the node of interest would be the fire
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demand plus the maximum day demand at that node. Model constraints were set to maintain
residual pressures of 20 psig both at the point of demand and throughout the zone.
The model results indicate that fire flows available under the above constraints are often less
than the desired flows of 2,000 to 3,000 gpm. In the East and Central Zones, flows available
from fire hydrants in residential areas served by 4-inch distribution pipes are of concern,
particularly when fed from only one or two directions or located at higher elevations. In these
situations, the model indicated available flows in the range of 500 to 1,000 gpm. The model
indicated better fire flow capabilities in areas on the fringe of the core commercial area in the
Central Zone, with available flows in the range of 1,000 to 1,500 gpm. The model indicated
available fire flows greater than 2,000 gpm along West Pearl, and greater than 2,500 gpm along
West Broadway in the Central Zone. Flows greater than 1,000 to 1,500 gpm would need to be
supplied by two or more hydrants. The limiting constraint was often maintaining a minimum
zone pressure of 20 psig at the highest points in the system, which are typically served by
booster pumps. Realistically, these points could be expected to experience pressures of less
than 20 psig if necessary during a major fire fight.
The model indicated an available fire flow of less than 1,000 gpm at Snow King Resort. The
1993 Feasibility Study also identified this concern and recommended extension of a main west
along Cache Creek Drive from Redmond into the Snow King complex. This recommendation
was to be incorporated into the conditions of approval for the Snow King Resort Master Plan.
The model indicated that fire flows available in the West Zone are generally better than in the
East and Central Zones, due to the almost complete absence of 4-inch pipes. One exception
here is the hydrant located in the cul-de-sac on Stacy Lane, served by a dead-end 4-inch pipe,
where the available flow is only about 500 gpm. Fire flows available in the commercial area of
west Jackson are generally 2,000 gpm or greater. In the residential areas of west Jackson,
available flows are generally 1,500 to 2,000 gpm, with 1,000 gpm at the higher elevations, such
as Hidden Ranch.
Along Highway 89 and Gregory Lane, and at the High School, the model indicated available fire
flows in the range of 2,500 to 3,000 gpm. Available flows of 2,000 gpm were indicated in
Cottonwood Park and Indian Trails. Two or more hydrants would need to be tapped in order to
deliver these flows.
Scenario 3: Town of Jackson and South Park Year 2020 Maximum Day Demand. This scenario
was based on the 1997 system configuration with the addition of a 12-inch looped main through
the South Park service area. As modeled, the main connected to the town system at the
intersection of Highway 89 and High School Road, extended south along the highway to South
Park Road, then extended west and north along South Park Road to a second connection to the
town system at the intersection of South Park Road and High School Road.
This scenario was modeled based on the approximate projected year 2020 demand with a
steady state MOD of 9.0 mgd from the town and 2.8 mgd from the South Park area, for a total
demand of 11.8 mgd. Demands were distributed in South Park based on the dwelling unit
distribution projected in the Transportation Plan. Demands in town were increased uniformly by
applying a factor of 1.44 to the 1997 MODs.
The model results indicate that the system as it is currently configured and operated would be
capable of supplying the projected MOD for both the town and the South Park service areas,
with generally reasonable pressures throughout the system. Pressures in South Park ranged
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between 50 psig at the highest point near the South Park Service Center, to 82 psig at the
lowest point at the southwest corner of South Park Road near Shootin' Iron Road.
Scenario 4: Town of Jackson and South Park Year 2020 Maximum Day Demand Plus Fire
Demand. The model results indicate that the 12-inch looped main would be capable of
supplying the projected maximum day demand at buildout plus at least 1,500 gpm fire demand
anywhere along the main, with approximately 2,000 gpm available at most locations. Minimum
residual pressures were limited to 20 psig, and occurred typically at the southern intersection of
South Park Road and Highway 89 or at the South Park Service Center, depending on the
location of the fire demand.
The model results indicate that extension of service to South Park would result in lower fire flow
capabilities within the Town of Jackson. Fire flow capabilities were improved when the pressure
setpoints of Wells 6, 7, and 8 were raised from 114 psig to approximately 128 psig. This results
in more water supplied to the West Zone from these wells. More of the production from Wells
1, 2, 3, and 5 is then available to meet demand in the East and Central Zones. The model
indicated that the addition of a storage tank in Leeks Canyon would also benefit fire flow
capabilities in the town.

Other Distribution System Improvements
A few other suggested improvements to the water system were identified during modeling,
inspection of the system map, and a review of the previous Feasibility Study.
1. Second Connection Between Central Zone and West Zone. There is only one pipe
connection which feeds the West Zone from the Central Zone. This 12-inch pipe is located
along West Broadway near the Virginian Motel. With the construction of the new wells at
Boyles Hill, the need for a redundant connection is not so critical, however, to improve
reliability and water flow, a second connection would be recommended. The 1993
Feasibility Study identified a route along the north side of West Broadway, connecting
between the 16-inch line which serves the 2-million gallon storage tank and the Hillside
booster pump station beyond Gros Ventre Drive. Another route which should be considered
would run along Snow King Avenue, connecting at the 8-inch main at Flat Creek Drive, and
at the 6-inch main at Virginian Lane. A variation of this route would connect the 12-inch
main at Well No. 5 with the 6-inch main at Virginian Lane. These alternatives should be
further evaluated in terms of costs, benefits, and feasibility.
2. Second Connection Across Highway 89 to Gregory Lane Area. Presently there is only one
12-inch main across the highway connecting the system east of Highway 89 with the system
west of Highway 89. This highway crossing is located near Stellaria Lane. It would be
prudent to have a second connection across the highway. One possible route would cross
the highway near Huff Lane, and connect to the 12-inch main near Dusty Acres Road.
Another possibility for a second connection would be to extend a 12-inch main from the
intersection of Highways 22 and 89 north through the saddle, then west across the Poodle
Ranch, connecting with a 12-inch main at Indian Trails located at the Trails End cul-de-sac.
This 12-inch main was oversized for this purpose.
3. Loop Near Recreation Center and Elementary School. The Recreation Center and school
are fed from one direction only, within the Central Zone. A valve is closed in the 8-inch main
in West Deloney which would connect the Gill Addition in the East Zone with North Willow
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Street. A PRV vault could be installed in the West Deloney main, which would allow the
Recreation Center and school to be fed from two directions. This would also improve fire
flows in this area. This project was previously identified in the Feasibility Study.
Replacement of about 250 feet of 4-inch main in North Willow Street with 6-inch or 8-inch
pipe would further improve fire flows.
4. Loop From Broadway Mini-Mart Through Meadowbrook Condominiums. Fire protection
would be improved in this area if an 8-inch main was constructed from Broadway in front of
the Mini-Mart north to the Meadowbrook Condominiums, then east to the intersection of
Deloney and Jackson Streets. Nelson Engineering reports that a loop may exist through
this area. This should be confirmed through research of as-built drawings. This loop would
provide better fire protection to motels and businesses in the area.
5. In general, all 4-inch distribution pipes should be replaced as road improvements or other
related construction occurs. A minimum of 8-inch distribution main is recommended for
most locations.

Summary of Conclusions
1. The existing Town of Jackson water supply and storage capabilities are adequate to satisfy
the year 2020 demand projections for the existing Town service area, even under the "Town as
Heart of Region" scenario.
2. Based on present water use factors, little surplus water would be available in the year 2020
to serve annexed areas or an expanded service area. However, this could change if water use
factors change. The Town should plan on developing new water supplies to serve future
annexed areas.
3. The existing storage capacity would not quite comply with minimum regulatory requirements
to serve year 2020 conditions, 3.20 million gallons required compared to 2.80 million gallons
available.
4. The Town should continue to make distribution system improvements as identified herein
and in the 1993 Feasibility Study, to improve looping, capacity, reliability, and particularly fire
flows.
5. The Town should install an engine-generator to provide standby power to Well No.5, the
largest well in the system. Standby power would greatly improve the reliability and capacity of
the water system in the event of a power outage.
6. It would be more economical to construct a new 500-gpm well to serve Rafter J, than to
extend a transmission main from Town to serve Rafter J. A new well has been recommended in
the final 1998 Rafter J report prepared for the '!mDC.

7. The Town could extend water service to new developments in the South Park area, if and
when requested, and as approved by Town officials. The maximum day demand for the entire
service area could be approximately 2.8 mgd in the year 2020. Assuming no surplus water was
available from the Town system, this would require 2 new 1,000 gpm wells. A third well would
be recommended as a standby.
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8. Additional storage capacity would need to be constructed if and when significant additional
service commitments were made. This would be an opportunity to construct a new 1.0 milliongallon tank in Leeks Canyon. The variable speed drives for Well Nos. 6, 7, and 8 could
potentially be replaced with constant-speed, on-off controls.
9. The South Park Village system should be connected to the Rafter J system. A service
agreement should be executed between the two entities, similar to the agreement Rafter J has with
South Park Service Center. This would be simpler than annexing them into the Rafter J
Improvement and Service District.
10. Extension of the town system to the Hi Country Subdivision should also be considered both as
a natural extension of the town system and to avoid the need to operate a small system in close
proximity to the Town of Jackson.
11. Both the Aspen Highlands and Hillside Subdivision booster pump stations, which are owned
and operated by the Town, will need upgrades in the near future. Both systems are over 20 years
old and presently require significant attention for operation and maintenance. New controls and
pumps should be included in the improvement budget for these facilities as a minimum.
12. Little is known about privately-owned booster pump stations for the Snow King Resort and
Saddle Butte Subdivision. These systems are older and likely in need of upgrading in the near
future. Particular attention should be given to the Snow King area to accommodate future growth
and fire needs where future higher density and commercial development is anticipated.
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Teton Village

FIGU RE 15

TETON VILLAGE (2)

Introduction
Teton Village is a ski and summer resort area located at the base of Rendezvous Mountain
approximately 15 miles northwest of the Town of Jackson. It includes the Jackson Hole Ski
Area, and commercial and residential developments. Teton County recently approved the
Teton Village Master Plan, which will guide development at the resort. The general area is
shown in Figure 15.

System Inventory
The water system is presently comprised of 2 supply springs, 3 supply wells, chlorine
disinfection at two of the wells, 2 storage tanks, and distribution piping. Two small booster
pump stations serve portions of the residential area.
Supply Springs
The first phase of the Teton Village water system commenced in 1964. The source of supply
was Crystal Spring No.1, located on the mountainside just above the base area of Teton
Village. This spring was developed with a shallow infiltration gallery.
The production of this spring (and the others) varies seasonally and from year to year. In 1991,
the production averaged approximately 20 gpm.
Crystal Spring No.2, located about 1,000 feet above Crystal Spring No.1, was developed in
1971. It also was developed with a shallow infiltration gallery, and its production in 1991 was
approximately 55 gpm. An adjacent spring area has also been developed, Supplemental Spring
A, which produced about 15 gpm in 1991. Total production from Crystal Spring No.2 in 1991
was approximately 70 gpm.
The total production from all springs in 1991 averaged 90 gpm. This followed several years of
below-average precipitation. In 1997, following two years of average or above-average
precipitation, total spring production averaged 139 gpm.
Several factors may contribute to the potential for contamination of these springs: Access by
animals and the public is not controlled, the springs are developed at a shallow depth, and there
are no surface seals nor positive surface drainage. There is no chlorination facility for the
springs.
The flow from both springs is piped to a buried 3,OOO-galion steel tank, which then overflows to
the 211,OOO-galion storage tank.
Supply Wells
Well No. 1 was constructed in 1976 near the parking area to a depth of 157 feet. It presently
produces approximately 310 gpm. The well is sealed and grouted, with the casing extending
two feet above grade.
Well No.1 pumps directly into the distribution system. There are no automatic controls for the
well. Rather, it is turned on and off manually, based on visual observation of the storage tank

87

level. When system demand is less than the supply rate, water enters the storage tank. If the
tank is full and the well continues to run, the tank overflows until the well is turned off.
There is no chlorination facility provided at this well, nor a standby power source.
Well Nos. 2 and 3 were installed in 1995, as part of a water system improvement project
sponsored by the Wyoming Water Development Commission. The wells were completed to a
depth of approximately 165 feet. These wells are fitted with variable speed drives, and can
produce upto 1,000 gpm each. They also pump directly into the distribution system. Automatic
controls are provided, which vary the well pump speed in order to maintain a constant pressure
in the distribution system. A flow-based control mode is also available, which starts and runs
the pumps at full speed should system pressure drop below a set point in conjunction with a
certain high rate of flow which would indicate a fire-fighting condition.
Chlorination equipment is provided at these wells. Standby power is not provided, although it is
planned for the future.
The total system production capacity is shown in Table 26.

TABLE 26
TETON VILLAGE-WATER PRODUCTION CAPACITY
Source

Production, gpm

Spring No.1
Spring No.2
Well No.1
Well No.2
Well NO.3
Total

20 (1991 average)
70 (1991 average)
310
1,000
1,000
2,400 gpm

It should be noted that precipitation levels were below normal during the time the spring
measurements were taken as higher yields are anticipated during wetter years.
Storage Tanks
The system includes two storage tanks, a 3,000-gallon buried steel tank which receives flow
from the springs, and a 211 ,OOO-gallon above-ground steel tank. Both are located near Crystal
Spring NO.1. The large tank was inspected in 1991, and found to be in good condition.
Distribution System
The distribution system consists of 6,8, 10, and 12-inch ductile iron pipe. The system within the
commercial area is looped, but it is not looped within the residential areas. Here the mains
dead-end at the end of each street. The system is fed at three points: From the 211 ,OOO-galion
tank, from Well No.1, and from Well Nos. 2 and 3. A small booster pump station serves the
upper end of Esther Way. A second booster station, with a 1,OOO-gpm capacity, serves the
upper Granite Ridge homes. A schematic of the main system appears in Figure 16.
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Groundwater Geology
This area is divided into a northwest part and a southeast part by the major Teton Fault System,
along which the Snake River valley has dropped over 10,000 feet relative to the adjacent
Tetons. The exact location of this fault (or band of faulting) is obscured by surficial deposits in
the Village area, but it trends diagonally through the southeast quarter of Section 24 and the
north west quarter of Section 25 in the subsurface.
The northwest part of the Teton Village area is underlain by alluvial fan material deposited along
the edge of the Teton Range to the west. Beneath and perhaps intermixed with these materials
is glacial drift (till) deposited by the most recent glaciation of the Snake River valley. The
underlying bedrock is the hard, crystalline gniess, migmatite, and metagabbro which forms the
core of the Tetons. (These rocks are commonly referred to by catch-all use of the term
"granite" .)
The southeast part of the study area is underlain by the thickest part of the main alluvial aquifer
along the Snake River (although these deposits are not uniformly permeable over their entire
thickness).
The Teton Village area receives groundwater from both springs and wells. There are developed
springs in the northwest quarter of Section 24. They are permitted for 75 gpm, but collectively
are reported to flow as much as 200 gpm. There are two wells in the southeast quarter of the
section, apparently located east of the Teton Fault. They are reported to produce 200 gpm and
500 gpm from 157 and 215 feet in depth, respectively. The latter well has a static water level of
14 feet and produced a specific capacity of 24 gpm per foot of drawdown when tested at 600
gpm. It is used totally for snowmaking and is not connected to the potable system. Two
additional wells were drilled in 1994 in the northwest quarter of Section 19 (also east of the
Teton Fault). These wells are reported to produce 1,000 gpm apiece.
Groundwater recharge to the area is plentiful, coming from runoff from the adjacent
mountainside. With the exception of the Village development itself, the recharge area is under
Forest Service management and is not likely to experience any development other than the ski
area. All three of the potable supply wells are completed at depths in excess of 110 feet.
Assuming potential contamination in the immediate wellhead area is controlled, exposure to
groundwater contamination from surrounding areas is thus reduced.

Historic Water Demand
The historic water demand at Teton Village is summarized in Table 27.

TABLE 27
TETON VILLAGE-HISTORIC WATER DEMAND
1990

1997

Ave. Summer Day, gpd
Ave. Winter Day, gpd
Ave. Day of Max. Month, gpd

319,000
243,000
NA

351,000
252,000
425,000

Maximum Day, gpd
Peak Hour, gpm

471,000
357

NA
NA
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Notes:

1. Demand includes metered use, VVVVTP use, storage tank overflow, winter bleeding,
and unaccounted for use.
2. 1990 demand taken from Teton Vii/age Water Supply Study, Nelson Engineering,
October 1991.
3. 1997 demand based on monthly Operations Reports furnished by TVWSD.
4. NA = not available.

Projected Water Demand
Projected water demands and supply capability at buildout are summarized in Table 28.

TABLE 28
TETON VILLAGE-WATER SUPPLY AND DEMAND AT BUILDOUT
Total Supply1, gpm
mgd

2,310
3.326

Firm Supply2, gpm
mgd

1,310 (largest well out of service)
1.886 (largest well out of service)

Ave. Winter Day Demand 3 , mgd

0.804

3

1.318

mgd

1.970

Ave. Summer Day Demand , mgd
Maximum Day Demand

3

,

1,464

Peak Hr. Demand, gpm
(1.6 x Ave. Summer Day4)
Fire Demand 4, gpm

5,750 3 hours (w/o fire sprinklers)
500
(w/ fire sprinklers)
2,250 2 hours
1,250 2 hours

Commercial
Commercial
Condo/Multi-Family
S-F Residential
Max. Day + Fire Demand, gpm
Commercial
Condo/Multi-Family
S-F Residential

7,118
3,618
2,618

Notes
1 Excluding springs.
2 Firm supply assuming the largest well out of service.
3 Source: Teton Vii/age Master Plan, Design Workshop (Nelson Engineering).
4 Source: Teton Village Water Supply Study, Nelson Engineering, Oct. 1991.

Evaluation
The following conclusions are based on an evaluation of supply, demand, and storage under
buildout conditions. This analysis assumes that the springs will be abandoned as a long-term
water source due to the potential for surface water influences and limited production.
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All Wells In Service
With all wells in service, the system can supply the maximum day demand. Also, the peak hour
demand can be supplied with no equalization storage.
Largest Well Out of Service
Wyoming DEQ Water Quality Rules and Regulations Chapter XII Section 9 requires that the
system must be capable of supplying the average day demand with the largest well out of
service.
The system is capable of supplying the average day demand with the largest well out of service,
thus it satisfies this DEQ requirement. The system can very nearly satisfy the projected
maximum day demand with the largest well out of service.
With the largest well out of service, some equalization storage would be required to satisfy peak
hour demand. The difference between peak hour demand and firm supply is 1,464 gpm - 1,310
gpm = 154 gpm. Assuming that the peak hour actually lasts for 4 hours, the deficit which must
come from storage is then 240 minutes x 154 gpm = 36,960 gallons.

Distribution System Modeling and Fire Demand Analysis
Chapter XII Section 8 requires that the system must be capable of supplying the maximum day
demand plus the fire demand, or the peak hour demand, whichever is greater. Since the
maximum day plus fire demand is greater than peak hour demand in all cases, it will govern in
this analysis.
Nelson Engineering, in the 1991 Teton Vii/age Water Supply Study, modeled the capabilities of
the distribution system to deliver fire demands under different scenarios. Three primary
deficiencies were identified, one of which was addressed as part of the 1995 water system
project funded by WWDC. This improvement consisted of extending an 8-inch main from the
commercial area to the corner of Michael Drive and Rachel Way, thus providing a looped
system to the majority of the condo/multi-family area, and providing some improvement to the
single-family residential area. A 12-inch main was also installed to serve the commercial area
from Well Nos. 2 and 3. One deficiency, which was not completely addressed, was the deadend 6-inch mains serving the residential area. The other was installation of an 8-inch main
paralleling the 6-inch main connecting the storage tank with the distribution system. The
parallel main from the tank to the distribution system was designed but not constructed, due to
the cost of construction bids received.
The Teton Village water system was modeled under the current study. The system was
modeled using the software model Cybernet version 3.1 by Haestad Methods. The model was
constructed by Jorgensen Engineering, and incorporated most of the earlier model data
prepared by Nelson Engineering. The model included the system improvements constructed in
1995, and the Granite Ridge residential development and townhouses. The level in the
211 ,OOO-galion tank was assumed to be at 12 feet, or half full. The well pump No.1 curve was
per the Nelson model, and its output was limited to 310 gpm. Well pumps No.2 and 3 curves
were based on the construction specification, and their output limited to 1100 gpm each. In the
model, static pressure at the Well Nos. 2 and 3 control house under zero demand condition was
131 psig. This would be the static pressure due to tank level. On January 8, 1999 at 3 P.M.,
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the pressure at this gauge was noted to be 138 psig, with Well Nos. 2 and/or 3 operating. Tank
level at this time was unknown.
Four scenarios were modeled, including the following:
1.
2.
3.
4.

Year 1997 Maximum Day Demand
Year 1997 Maximum Day Demand Plus Fire Demand
Buildout Maximum Day Demand
Buildout Maximum Day Demand Plus Fire Demand

Scenario 1: Year 1997 Maximum Day Demand. This scenario was modeled based on the 1997
system configuration and a steady-state maximum day demand (MDD). The actual MOD for
1997 was not available, therefore, a conservative demand of 0.684 mgd or 475 gpm was
estimated for modeling purposes, based on the available data. This demand was distributed on
the system based on the single-family residential, multi-family/condo, and commercial land use
pattern at Teton Village. Model results indicate that the system will deliver the MDD with
adequate pressures throughout the system. Pressures are somewhat high at the lower
elevations, however, this is a function of the storage tank elevation.
Scenario 2: Year 1997 Maximum Day Demand Plus Fire Demand. Under this scenario, the
system was modeled as above with the MDD of 0.684 mgd, while fire demands were applied at
each system node. Fire demands were applied to one node at a time as additive demands; that
is, the total demand at a node of interest would be the fire demand plus the maximum day
demand at that node. Model constraints were set to maintain residual pressures of 20 psig both
at the point of demand and throughout the system.
In the commercial area, the model generally indicated available fire flows of 2,200 to 2,400 gpm
at each node. The limiting zone pressure of 20 psig occurs within the Granite Ridge
subdivision. If the minimum zone pressure constraint is set to 5 psig, flows of 2,400 to 2,600
gpm would be available at each node. From a practical standpoint, it is not possible to achieve
this total flow through a single hydrant. Upon further investigation, the model results indicate
that the system could deliver 800 to 900 gpm from each of three hydrants simultaneously within
the commercial area in the vicinity of the Mangy Moose, Valley Tram Station, and Alpenhof.
Minimum pressures were indicated to be between 5 and 20 psig within the Granite Ridge
subdivision.
In the multi-family/condo area, the model indicated that a minimum of 2,250 gpm fire flow would
be available at each node within most of this area. The exception was the Granite Ridge
Townhouses, where 1,700 to 2,000 gpm per node was available. If the minimum zone pressure
is allowed to drop to 5 psig, then 2,250 gpm per node would be available at the Granite Ridge
Townhouses. This total flow would need to be delivered from two or more hydrants.
Within the single-family residential area, the model indicated a total available fire flow of 1,250
gpm per node, except at the highest points within the system. These high points include mid to
upper McCollister Drive and Curtis Drive, and the upper end of Morley Drive and Holly Drive. At
these locations, 600 to 900 gpm was indicated to be available at the upper and middle
elevations, respectively. These flows would increase by 100 gpm or so if minimum residual and
zone pressures were allowed to drop to 10 psig.
Scenario 3: Buildout Maximum Day Demand. This scenario was modeled based on the MDD
as projected in the Teton Village Master Plan. It included development projected to occur on
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adjacent Snake River Associate lands to the south and east, and included a 12-inch pipe
distribution loop extended through these lands. No additional supply or storage improvements
were included. The projected MOD is 1.970 mgd or 1,368 gpm. The model results indicate that
the system as currently configured and operated would be capable of delivering the MOD, with
adequate although somewhat high pressures.
Scenario 4: Buildout Maximum Day Demand Plus Fire Demand. Under this scenario, the
system was modeled as above with the MOD of 1.970 mgd, while fire demands were applied at
each system node. Fire demands were applied to one node at a time as additive demands; that
is, the total demand at a node of interest would be the fire demand plus the maximum day
demand at that node. Model constraints were set to maintain residual pressures of 20 psig both
at the point of demand and throughout the system.
The model indicated it would be possible to deliver about 1,300 to 1,400 gpm per node within
the commercial area, or 800 gpm at each of two hydrants simultaneously, while maintaining
system pressures between 5 to 20 psig within the Granite Ridge subdivision. At a minimum
system pressure of 5 psig, the model indicates 1,500 to 1,600 gpm available per node in the
commercial area.
Within the multi-family/condo area, the model indicated an available fire flow of about 1,200 to
1,300 gpm per node at a minimum zone or residual pressure of 20 psig. The model indicated
1,400 to 1,500 gpm would be available if pressures were allowed to drop to 10 psig.
Within the single-family residential areas, the model indicated available fire flows of up to 1,250
gpm at the lower elevations, with 500 to 900 gpm available at the upper and middle elevations,
respectively. Flows at the upper elevations could be increased by 100 gpm or so if system
pressures were allowed to drop to 10 psig.

Storage Analysis
DEQ Chapter XII Section 13 requires systems serving in excess of 500,000 gallons on the
design average day to provide storage equal to 25 percent of the maximum day demand, plus
fire storage capacity that is " ... based on recommendations established by the State Fire
Marshall or local fire agency." The existing storage capacity does not satisfy this requirement.
However, Section 13 also states that storage need not be provided in a well supply system
where a minimum of two wells are provided and the maximum hour demand or the fire demand,
whichever is greater, can be supplied with the largest well out of service. Presumably, systems
with limited storage could apply the requirements of Section 13 in order to demonstrate
compliance with the regulations.
The firm supply (largest well out of service) is 1,310 gpm. The peak hour demand at buildout is
1,464 gpm, leaving a deficit of 154 gpm, which would need to come from storage. The existing
tank and transmission main are capable of supplying this demand.
The condo/single-family fire demand is 2,250 gpm, and the firm supply 1,310 gpm, leaving a
deficit of 940 gpm over 2 hours which would have to come from storage, or 112,800 gallons.
The 6-inch transmission main connecting the storage tank with the distribution system is
capable of delivering this flow, although negative pressures would exist at the upper elevations
of Granite Ridge and the residential area. Construction of the parallel main recommended in
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1995 connecting the tank with the distribution system would remedy this condition, and would
greatly improve the ability of the tank to supply fire demands.
The commercial (unsprinkled) fire demand is 5,750 gpm, and the firm supply is 1,310 gpm,
leaving a deficit of 4,440 gpm over 3 hours, which would have to come from storage, or 799,200
gallons. The transmission main connecting the storage tank with the distribution system is not
capable of delivering this flow and the required volume greatly exceeds the existing storage tank
capacity of 211,000 gallons.
The major concerns of the existing system seem to be its ability to deliver the identified 5,750gpm fire flow for 3 hours to the commercial/hotel area. There appear to be at least three ways
to address this: One would be to lower the ISO rating. The second would be to construct a
large storage tank, and/or additional 1,000 gpm wells. The third, if this is not already done,
would be to require all unsprinkled commercial/hotel buildings to install fire sprinklers.
The storage requirements as determined under DEQ Chapter XII Sections 8 and 13 are
presented in Table 29 for sprinkled and unsprinkled commercial/hotel buildings, and no
additional supply wells:

TABLE 29
TETON VILLAGE - WATER STORAGE REQUIREMENTS
Commercial/Hotel Buildings
Without Fire Sprinklers
With Fire Sprinklers
Mgal
Mgal
DEQ 25 % Max. Day
Fire Storage
Equal. Storage
Total Storage Required

0.493
0.865 (Note 2)
0.037
1.395

Note 1
0.157 (Note 3)
0.037
0.194

Storage Available

0.211

0.211

Notes:

1.
2.
3.

This requirement may be waived under Section 13 for qualifying systems. See
text under Section 8 (maximum day plus fire).
This is the storage required if commercial buildings are unsprinkled.
This is the multi-family/condo fire storage required and assumes all
commercial/hotel buildings are sprinkled.

If all commercial/hotel buildings were sprinkled, the existing wells and storage capacity would be
sufficient to supply maximum day plus fire demand (with all wells in service - Section 8) or fire
demand alone (with largest well out of service-Section 13) to the condo/multi-family area, and
to the residential area. This assumes that the parallel transmission main from the tank to the
distribut~on system was constructed, and that the distribution system was upgraded to deliver
these flows.

Summary of Conclusions
1. The existing springs should be phased out of production. These springs are at risk of
surface water influence and contamination, and the wells are sufficient to provide the
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necessary water supply. If the springs are not abandoned, chlorination should be provided
at the source.
2. The existing water system is not capable of providing the desired 5,750 gpm fire flow to the
unsprinkled commercial/hotel buildings. Fire protection to these buildings should be
addressed. One option would be to require sprinklers be installed in all unsprinkled
buildings. The cost and feasibility of this option should be compared to the cost of
constructing a large storage tank, and/or several 1,000 gpm wells, for fire protection.
3. A standby generator should be considered for installation at Well Nos. 2 and 3. These
1,000 gpm wells are without standby power, and because of the limited storage capacity,
are essential for fire protection at Teton Village.
4. Future consideration should be given to the upgrade or replacement of the existing steel
storage tank when it reaches the end of its useful life. This would allow for the construction
of a larger buried concrete facility to reduce overall maintenance and provide for future
growth in this development node.
5. Automatic controls should be installed in Well NO.1. One approach would be to start and
stop the well based on storage tank level.
6. A third 1,OOO-gpm well would be desirable, when Teton Village nears buildout, in order to
provide the maximum day demand with the largest well out of service.
7. A minimum 8-inch main connecting the tank with the distribution system should be
constructed to maximize the ability of the tank to supply fire demands.
8. Dead end lines within the residential area should be looped to improve reliability and
increase fire flow capability.
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General Information
The Aspens/Teton Pines community water supply system presently consists of four high
capacity wells which pump water directly into the distribution system at three separate locations.
'These wells are designed to satisfy all water use conditions from low flow to peak hour demand
with fire flow as there are no storage reservoirs associated witb this system. The system
configuration is described schematically in Figure 18.
The present water system service area is comprised of three separate water and sewer districts:
the Aspens, Teton Pines (also referred to as Aspens II) and Willowbrook. A summary of the
existing and proposed development within each of the three districts is presented in Table 30.
Figure 17 shows the general boundaries of the three districts where service is provided.
There are two 12-inch wells, each equipped with 30 horsepower vertical line shaft turbine
pumps and vertically mounted Hydroconstant variable speed drives. Capacities of each well are
about 500 gpm and are known as Wells 2 and 3. These pumps alternate lead and lag positions
on a 24-hour time clock and are designed to provide all domestic needs during the winter
months. A third 1,000-gpm, 14-inch well, equipped with a 60 horsepower vertical line shaft
turbine pump and vertically mounted Hydroconstant variable speed drive, serves as the lead
well during the summer months. This well is knows as Well No.4.
High capacity fire flows are supplied from a fourth well (also 14-inch) equipped with a constant
speed 75 horsepower submersible pump and motor. This well is designed to operate only when
the demand exceeds the capacity of the three variable speed pumps and can provide an
additional 1500 gpm to the system. Unlike the three main pumps, which operate automatically,
this pump is presently configured to operate manually.
A 175-kilowatt diesel generator is located at the site of Well No.3 and the fire well. This
standby power system is activated automatically during power failures and is capable of
operating simultaneously both the 30 horsepower variable speed 500 gpm domestic well and 75
horsepower 1600 gpm constant speed fire well. A 40-hour fuel supply (500 gallons) is
maintained in a tank that was constructed as a part of the generator engine skid.
The water system previously included an 8-inch well (Well No.1) with a 5 horsepower, 85 gpm
submersible pump and motor which provided water to the Aspens in its early stages of
development. A 5,000-galion hydropneumatic pressure tank was also a part of the original
system. This small well pump has been taken out of service as the overall system demands
have surpassed its capacity.
Although no chemicals are presently added, gas chlorination facilities have been installed at all
three well locations. The chlorination facility at Well No.3 also has capacity to supply chlorine
for the fire well system.
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ASPENS I TETON PINES
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TABLE 30
ASPENSITETON PINESIWILLOWBROOK
SUMMARY OF PLANNED AND EXISTING UNITS WITHIN EXISTING SERVICE AREA

Total Units
at Buildout
Aspens
Residential
Single Family Units
Condominium Units
Commercial
JHRC Resort (3 offices - Lot 10)
JHRC Resort (Lot 35)
Med TechlWinvesco (Lot 127)
Westside Store (5 offices - Lot 127)
Aspens Athletic Club (Lot 132)
Aspens Athletic C. Pool (Lot 133)
Stieglers (Lot 134)
JWW Properties (Lot 131)
Bangas (Lot 130)
Teton Pines (Aspens II)
Residential
Single Family Units
Lodge Units (Lots 5 - 8)
Condominiums
Commercial
Tennis Pavilion (Lot 2)
Clubhouse (Lot 2)
Pool (Lot 2)
Commercial/Office (Lot 4)
Commercial I Office (Lot 3)
Golf Maintenance Facility
H.O.A. Maintenance Facility
Golf Comfort Station
Willowbrook
Residential
Single Family Units
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Estimated
Existing 1998 Units

80
422

68
416

1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1

191
16
41

124
16
12

1
1
1
1
1
1
1
1

1
1
1
1
1
1
1
1

28

12

Groundwater Geology
This water system is located in the central portion of the main Snake River alluvial aquifer. With
rare and localized exceptions, plentiful supplies of good quality water are available for domestic
use throughout the area. Consequently, water is pumped directly from the ground without the
need for additional storage tanks. Most experience is with wells drawing water from depths of
60 to 100 feet. Wells deeper than 100 feet are rare in the area but, based upon limited testing,
indicate a tighter, less permeable deposit at the 100 foot level (Teton Pines Well No.3).
Recharge to groundwater occurs as infiltration of streamflow from Granite and Lake Creeks and
of irrigation water, from seepage from the channel of the Snake River, and from local
precipitation. Wells in Wilson adjacent to Fish Creek may also induce infiltration from that
stream.
Groundwater levels are shallow throughout the area (see Jorgensen and Hinckley, 1996),
necessitating the use of raised leach fields for on-site septic systems in many of the surrounding
areas.

System Control
Well operation is controlled by means of flow meters located at the point the wells introduce
water into the system. The flow meter signals from Well No. 2 and Well NO.3 are transmitted to
programmable logic controllers (PLC) located in the Well NO.3 pump house at the Teton Pines.
These signals are in turn transmitted to a second PLC located in the Well No.4 pump house.
All wells are interconnected via leased telephone lines maintained by U.S. West
Communications. When the well pump production reaches a specified rate (typically about 65
percent of the rated capacity) a set point is reached in the PLC which activates a second (No. 1
lag) pump. If the lag pump reaches about 65 percent of its rated capacity, pumping
simultaneously with the lead pump, the PLC reaches a second point which activates an
additional supply well. The pumps will then turn off in reverse order to which they were
activated as the flow demand drops off. A time clock in the programmable controller insures
that the pumps operate for a minimum specified time to prevent short circuiting and frequent
motor starts. Specific details on the system operation are presented in Table 31, which is based
upon information provided by the Aspens Water and Sewer District operations staff.
The system is designed to alternate use among all three wells with variable speed drive units
and minimize use of the fire well which is only used in emergency situations. Changing of the
operation between winter and summer modes is done manually.

Hydroconstant Variable Speed Drives
As previously discussed, three of the four wells in the system are equipped with vertically
mounted Hydroconstant variable speed drive units manufactured by the Peerless Pump
Company. These units employ a fluid coupling principle, similar to that used in older automotive
automatic transmissions, to control the relative speed of the output drive shaft while the motor
rotates the input drive shaft at a fixed rpm. Two hemispherical-shaped cups rotating on the
same axis transfer the torque of the motor drive through a transmission oil fluid medium. The
percentage of torque transmitted, which relates directly to the speed of the output shaft, is a
function of the quantity of oil delivered to the hemispherical cups. The quantity of oil is
controlled by a pressure sensing line, which feeds directly from the water supply main and
operates a mechanical splitter arm which directs oil toward or away from the cups. No electrical
controls are required in the operation of the variable speed drive.
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TABLE 31
ASPENS WATER AND SEWER DISTRICT
SUPPLY WELL OPERATION PROGRAM
Due to elevation differences at the well head, different operating pressures are maintained at
each of the wells. These pressure settings are maintained regardless of the mode of which the
pumps are operating. The standard operating pressures are 62 psi for Well No.2, 65 psi for
Well No.3, and 68 psi for Well NO.4. The fire well is a constant speed pump operated manually
and does not have an automatic pressure setting.
Winter Mode (October through May)
1.

No. 2 and No. 3 alternate as the lead pump on a 24 hour schedule. Each well has a
capacity of about 500 gpm.

2.

NO.4 operates as the first lag pump in this mode. It will run when total well production
reaches 375 GPM after a 60 second time delay or immediately at a low pressure set
point of 39 PSI (measured at Well No.4). Well No.4 has a production rate of about
1000 gpm.

3.

No. 2 or No.3, whichever is not lead, operates as the second lag pump which is
activated at a total production rate of 1320 GPM after a 60 second time delay.

4.

The fire well is not a part of the automatic program at this time and is turned on manually
during fire situations.
Summer Mode (June through September)

1.

No.4 operates as the lead pump.

2.

No. 2 or No. 3 operate as first lag and second lag depending on position of 24 hour
alternator. The first lag pump operates when NO.4 reaches 900 GPM with a 60 second
time delay.

3.

No. 2 or No.3, whichever is not the first lag pump, will start as the second lag pump at
1320 GPM with a 60 second time delay.

4.

The fire well is operated manually as in the winter mode.

Note: This information is based upon discussions with the Aspens Water and Sewer
District personnel.
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In terms of residential development, the Aspens/Teton Pines is at approximately 85% of the
anticipated buildout. However, in terms of actual water use, this figure is lower as many of the
newer units were not fully occupied in 1998. However, based upon a peak day flow of about
900,000 gpd, an estimated water utilization rate of about 75% projected peak day flows at
buildout would approach 1,200,000 gpd. Projected maximum instantaneous flows based upon
this same logic would be in the range of 2,267,000 gpd or 1,574 gpm. These projections
indicate that the Aspens has capacity for buildout with all three wells but no excess capacity.
The principal advantages of the hydroconstant drive units include:
1)
2)
3)
4)
5)
6)

A wide range of flow production (from 10% to 95% of rated capacity) with a
constant speed motor.
Ability to operate at high efficiency point on the pump performance curve at
varying flow rates.
A fluid coupling between the motor and pump drive shaft to take up shocks and
jolts created by starting and stopping.
Ability to set a range of operating pressures within the range of the pump curve.
Ability to maintain a constant system pressure under variable demand situations.
Relatively simple yet durable construction (which does not require any electrical
controls) with all moving parts immersed in an oil bath.

The Hydroconstant drive does consume some horsepower due to the friction caused by the fluid
coupling and moving parts and thereby reduces the overall efficiency and pumping capacity
slightly. A "derating factor" of about two to three percent is typical. In this regard they are
somewhat less efficient than an electrical "variable frequency drive." However, they are less
complicated for operators to use and maintain.

Supply Well Capacity
Information on the four principal well pumps appears in Table 32. The pumps have been sized
for buildout within the existing service area where the three variable speed drive well pumps
(No.2, No.3, and No.4), operating simultaneously, produce in excess of the maximum
anticipated instantaneous domestic demand and generally have additional supply available for
fire protection needs. Larger fire demands can be supplied by the constant speed 75
horsepower fire well. However, this pump presently only starts when manually activated.

Current and Projected Water Usage
Based upon data from 1998, average annual daily water usage is estimated for the current level
of development to be about 400,000 gpd. This is based upon a current total of about 676
residential type units (single-family, condominiums, lodging) and approximately 25
miscellaneous uses (offices, restaurant, health spa). This average rate has actually dropped
over the past several years due to the elimination of several leaks and wetter than average
years reducing irrigation use. The maximum 24-hour demands, which typically occur during the
months of July and August when irrigation use and occupancy of the resort facility is highest,
approach 900,000 gpd. The maximum day use rate is approximately 30% of the total system
pumping capacity (all wells pumping 24 hours per day) and about 60% of the system capacity
with the largest well out of service.
The high rates of water use are in large part due to irrigation use in an area with very permeable
sandy gravel soils. Also, there are numerour leaks within the system as maximum day water
use is approximately five times the maximum day sewage use which has a larger service area.
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TABLE 32
ASPENSITETON PINES
SUPPLY WELL SUMMARY
TYPICAL
OPERATING
PRESSURE

CAPACITY@
OPERATING
PRESSURE

5HP

N/A

85gpm

480 perforations
%"x2%"

30HP

62 psi

530 gpm

Vertical turbine
with Hydroconstant
Drive

25' of 80 slot
12" telescope
screen

30HP

65 psi

510 gpm

Vertical turbine
with Hydroconstant
Drive

80 -100
ft.

20' of 80 slot
14" telescope
screen

60HP

68 psi

1180 gpm

Vertical turbine
with Hydroconstant
Drive

70 -100
ft.

30' of 80 slot
14" telescope
screen

75HP

65 psi
(same as
We" No.4)

1600 gpm

Submersible
Turbine I Constant
Speed

PUMPING
LEVEL

8"

?

?

109 ft.

12"

5 ft.

7ft@
530 gpm

60 -109
ft.

150 ft.

12"

7 ft.

10ft@
510 gpm

80 - 90 ft.

TOTAL
DEPTH

No.1

6200

?

No.2

6197

No.3

6187

WELL

PUMP
MOTOR
SIZE

STATIC
WATER

GROUND
ELEV.

WELL
DIAM.

INTAKE
ZONE

?

&
100-115
ft.

No.4

6175

100 ft.

14"

3 ft.

Fire
We"

6187

100 ft.

14"

8 ft.

Note:

13ft@
1180 gpm
14ft@
1600 gpm

PERFORATIONSI
SCREEN SIZE

A" we" screens are Johnson Stainless Steel spiral wound with "v" shaped wire.
We" No.3 and Fire We" supported by a 175 kw diesel generator.

?

REMARKS
No longer in
service

Minimum daily demands occur during the "off-season" (normally April-May and OctoberNovember) and are generally in the range of 200,000 gpd. Peak instantaneous flows are not
specifically measured but are estimated to be in the range of 1,200 gpm (1,700,000 gpd) based
upon conversations with the operation staff.

Distribution System
The distribution system consists primarily of Class 150 C900 PVC pipe buried to a minimum of
six feet. All lines which supply fire hydrants are a minimum of 6-inch diameter if looped and 8inch diameter if on a dead end line. Several older dead-end lines remain in the Aspens portion
of the system which was first constructed in the early 1970's. Distribution pipe installed prior to
1985 is also pressure-rated PVC but of unknown specifications. Excavations, which have
uncovered the older PVC pipe, have shown it to be in good condition with no apparent
deterioration or accumulations.
The overall distribution system elevation ranges from a high point of about 6205 at the northeast
corner of the Aspens to a low of about 6166 at the southwest corner of Willowbrook, a total drop
of about 40 feet over a distance of 1.8 miles. Consequently, there is presently a single pressure
zone for the entire service area.

Extension of Water Service to Adjacent Areas.
The Aspens/Teton Pines water system is located adjacent to numerous pre-existing lots less
than 2.0 acres that presently do not have a community water supply and for the most part lack
any type of fire protection. These include a number of developments that are presently within
the Aspens/Teton Pines sewer service area or are currently connected to the Aspens/Teton
Pines wastewater treatment plant and are listed below (See Figure 18 for a map showing the
overall service area of the Teton Pines wastewater treatment system.). In certain respects,
these areas represent a logical extension of the water service area since these developments
have already entered into service agreements for wastewater treatment. The shaded areas are,
at the time of this report, connected to the Aspens wastewater treatment system as the
remaining areas still rely on septic tanks and leachfields. Table 33 estimates maximum day
demands for these areas.

TABLE 33
ESTIMATED FUTURE WATER USE WITHIN TETON PINES WWTP SERVICE AREA
Residential
Nethercott
Teton Acres

Total
Non-Residential
Bar J Chuckwagon

Estimated
No. of Units
40
10
80
28
23

181

Estimated MOD (gpd)
68,000
17,000
135,000
47,000
40,000

307,000
Estimated MOD (gpd)
7,000
7,000
7,000
20,000
10,000

Total

51,000
105

There are also a number of adjacent developments outside of the current wastewater treatment
plant that may have potential to connect to the Aspens/Teton Pines Water system. These
developments presently have no connection to the Aspens/Teton Pines and have pre-existing
independent water supply systems, most of which are individual wells. All these areas rely on
individual on-site septic systems. Sewer service areas are shown graphically on Figure 9.
Table 34 estimates maximum day demands for these areas.

TABLE 34
ESTIMATED FUTURE WATER USE FOR DEVELOPMENTS ADJACENT TO TETON
PINES OUTSIDE OF WWTP SERVICE AREA
Residential
Raintree SID
Teton Cabins SID
Wilson Area
Pioneer SID
Hard Winter SID
Big Mountaip Ranch
Miscellaneous Parcels

Total

Estimated
No. of Units
15

8
40

4
4
10
20
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Estimated MDD (gpd)
25,000
13,000
67,000
7,000
7,000
17,000
34,000

170,000
Estimated MDD (gpd)
750
750
1,500
10,000
5,000
7,000
1,500
5,500

Non-Residential
RAM Construction
West Bank Anglers
Pearl Street BagelslOffices
C-V School
Stagecoach Bar
Fish Creek Inn
Otto Bros. Brewery & Pub
Miscellaneous Commercial

32,000

Total

All these areas can feasibly be connected to the Aspens system by extending transmission
lines. The overall area of potential service is relatively flat (sloping to the southwest at about 20
feet per mile) allowing most locations to be served with a single pressure zone. Additional
supply would however be required as the area and peak day demands were expanded. A
single additional 1,000 gpm well (or two 500 gpm wells) would likely satisfy this demand.
However, all these areas are within the highly productive Snake River Alluvium and can develop
independent wells that can satisfy all foreseeable demands in a cost-effective manner.
Individual wells can be developed for approximately $3,500 - $5,000 and individual 500 gpm fire
wells (without standby power) can be developed for a construction cost of about $30,000$50,000 in most locations. There is little incentive for many of these existing developments to
become a part of a larger community system, particularly where the development involves larger
lots (3 acres plus) or developments have existing adequate wells. Also the extension of water
mains would require additional utility easements which in many cases would be a limiting factor.
There is also the cost to extend the distribution system, which with the prevalent high ground
water, is estimated to cost about $35 per foot (including fittings) for a standard 8 inch main.
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The areas most likely to consider connection to a community system are those which presently
involve relatively high density (1 unit per acre or more) and currently rely on older or
substandard water systems. This would include a number of properties in the Nethercott and
Wilson areas that rely on older, shallow individual wells. A number of wells in both Wilson and
Nethercott are "sandpoint" driven wells with total depths less than 20 feet. Even with the future
extension of a community sewer system to these areas, the potential from surface water
influences makes these water supplies vulnerable over the long term. Without sewer service
these areas, which involve lots less than % acre in size, will require some type of community
water supply to insure safe drinking water in the long term.
Also, older water systems, such as the one serving the Millward Trailer park and the KOA, may
also have some interest to connect to the community system as a more cost effective means of
upgrading to· meet future water supply needs. This will become more of an issue as these
properties 'are potentially developed to higher intensity in the future.
Fire protection with standby power would be one compelling reason to extend a community
water supply to many of these areas. Most of the existing development occurred before the
adoption of the county's Fire Protection Resolution and have limited water supply for fire
suppression. New larger subdivision developments are now required to provide some type of
fire protection which can involve a central distribution system with hydrants at a 500 foot
spacing and a delivery capacity of 1000 gpm.
Another factor affecting the potential extension of the Aspens I Pines system into the Wilson
area is the recent development of the Wilson Meadows project (currently brought on line in
October 1998). This new residential development will involve its own community water system
with fire protection and standby power. This system will also serve the new Wilson School,
which is being constructed on a lot within the subdivision. This development is located
approximately 7000 feet south west of the nearest Teton Pines water main. An economic
comparison of the cost to connect to the Teton Pines found that the construction of an
independent system was less expensive and less complicated to implement in a reasonable
time period.
The Wilson Meadows system, which is described in the water system database, has the
capacity to deliver in excess of 1300 gpm with the potential to be expanded to a total capacity of
more than 2000 gpm with the addition of two future wells. Presently, two 150 gpm wells and
two 500 gpm wells with submersible pumps and motors clustered within an area of about 30
feet by 75 feet, take water from depths of about 80 to 100 feet at the north end of the Wilson
Meadow development. The wells are operated by a PLC sensing both pressure and flow to
control the sequence of well operation to match system demand as there is no reserve storage
on the system. The distribution system has 8 inch minimum size inter-looped water mains and
can be extended into the Wilson area to provide both fire protection and potable supply. A
hypochlorination system introduces chlorine at the well source.
In addition, a recent commercial development in the central Wilson area chose to construct and
individual fire protection system rather than pursue the extension of the Wilson Meadows water
distribution system. The system involved both a potable well and a high-capacity fire well
connected directly to the building fire sprinkler system. These trends are likely to continue and
limit in many cases the potential for larger centralized water systems.
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Conclusions / Recommendations
1. Although the Aspens I Teton Pines water supply system can feasibly be extended to a large
number of surrounding developments, the potential for expansion is limited by the fact that
water of adequate quality and quantity is readily available throughout the area.
2. The areas that have the greatest potential for community water supply include properties
that have older water supplies that are being re-developed to a higher density and individual
lots with sub-standard wells. This would include systems serving the Millward Trailer Park
and the Teton Village KOA.
3. Small higher density properties in the Nethercott development and town of Wilson are
anticipated to ultimately be connected to a community sewer system, reducing their need for
a community water system. Should this not occur, these areas will ultimately require a
community water supply to provide safe drinking water over the long term. The extension of
the community water supply would also provide a greater opportunity for fire protection.
4. Some expansion of the Aspens system is anticipated in the long term. Consequently an
additional supply well to satisfy future needs both inside and outside of the present service
area should be planned for long term needs.
5. A wellhead protection plan should be developed for all major supply wells within the service
area. Particular attention should be given to the Teton Pines No.4 well which is located in
proximity to the golf operations facility where fuels and chemicals are stored for use on the
golf course.
6. The Wilson Meadows system can be extended to the Town of Wilson much more cost
effectively than the extension of the Aspens {feton Pines system. The Wilson Meadows
system has been designed with capacity for expansion and includes standby power.
7. Long-term water supply needs for the Wilson Meadows area should include the installation
of at least one additional supply well to provide a total capacity of up to 2000 gpm. The
additional capacity should be adequate to supply anticipated residential and commercial
needs in the Wilson area at projected buildout.
8. The Aspens I Teton Pines staff should continue ongoing programs to identify and repair
water leaks within the given distribution system. Current high rates of usage are directly
related to leakage which, is repaired, could postpone or eliminate the need for a new water
supply.
9. One option available to the Aspens I Teton Pines to increase existing capacity is to install a
variable frequency drive on the existing dedicated fire well. This will enable this high
capacity well to be more easily incorporated into the general system operation.
10. Dead end lines in the Aspens portion of the development should be looped to provide better
reliability and improved fire flow. Particular attention should be given to condominium lots
13 and 111 where existing buildings are tightly spaced.
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Scale: 1" = 1, ODD'

Water Systems
IT] Community Systems
[]] Non-Community Systems

Jackson Hole Golf & Tennis
FIGURE 19

JACKSON HOLE GOLF AND TENNIS AREA (4)
General
Domestic water is supplied to the Jackson Hole Golf and Tennis Club by means of two
independent, high capacity wells, each pumping in excess of 350 gallons per minute directly into
the distribution system. Well No. 1 is located south of Spring Gulch Road, west of the
superintendent's residence. Well No.2 is located at the north end of the development, adjacent
to the No. 3 green. Well operation is controlled by means of pressure switches mounted on
discharge piping which connect the wells to the buried steel hydropneumatic tanks located at
each site. There are no reservoirs or storage tanks (other than the limited storage provided with
the hydropneumatic tanks) associated with this system. The wells presently operate without
any type of disinfection.
There is also a separate supply and distribution system, which provides irrigation water for both
the golf course and private residences within the Golf and Tennis Estates. The irrigation water
originates from the Gros Ventre River via surface water supply ditches. A high capacity well
supplements the surface irrigation system.
The Golf and Tennis Club has recently been approved by Teton County for an expansion which
will involve a lodge facility and additional residential units. This expansion will require an
inrease in the water supply capacity and the upgrading of portions of the existing system.
Figure 19 shows the Jackson Hole Golf and Tennis area and surroundings.

Water Demands
The Jackson Hole Golf and Tennis Club domestic water system operates without any storage
and therefore, must be capable of supply the peak instantaneous demand. At the present time,
peak flows occur during the summer months while the Country Club is in operation, occupancy
is high, and irrigation demands are at a peak. The peak water demands are, however, less than
what would typically be expected for a residential area like this due to the fact that irrigation
water is supplied to most residences within the Golf and Tennis Club Estates (all except two
according to the maintenance supervisor) through a separate irrigation system. The domestic
system does provide irrigation water to several large lots within the Fairway Estates.
There are presently no existing well operation or use data as water meters located at each we"
site are inoperable. Consequently, flow estimates for both present and future needs are based
upon engineering projections using typical use criteria. Table 35 provides flow estimates by
user category for both existing and future conditions. The future conditions represent a best
estimate as final plans for the resort expansion are still very preliminary and subject to change.
Present peak instantaneous flows are estimated to be approximately 350 gallons per minute or
about equal to the capacity of one of the supply wells. Future demands with the proposed lodge
are anticipated at buildout to more than double, exceeding 800 gpm. The lodge facility alone is
projected to have a demand of about 200 gpm. These projections are, however, affected
significantly by the amount and type of landscape irrigation that takes place within the
development. Furthermore, peak instantaneous flows are not often measured.
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TABLE 35
JH GOLF TENNIS CLUB
Preliminary Water Use Estimates
DESCRIPTION
Exisiting Full Occupancy
Golf Creek Clusters
J.H. Golf and Tennis Club Estates·
Fairway Estates
Rockefeller
J.H. Golf and County Club
Pool
Restaurant
Golf Rest Room
Maintenance Shop
SuptHouse
Gen Manager House
Merch Manager House

Future Full Occupancy
Golf Creek Clusters
J.H. Golf and Tennis Club Estates·
Fairway Estates
Rockefeller
J.H. Golf and County Club
Pool
Restaurant
Golf Rest Room
Maintenance Shop
SuptHouse
Gen Manager House
Merch Manager House
Proposed Lodge Facility
Residential Lots
Villas (4 beds)
Lodge Rooms (2 Beds)
Restaurant
Meeting
Management Housing
Employee Housing

·Separate irrigation system (lliGTC Estates)

Minimum Day
Average Day
Peak Day
Instantaneous Peak
Number gpdlUnit Totallgpd gpdlUnit Totallgpd gpdlUnit Totallgpd gpmlUnit Totallgpm
25
80
2000
300
15000
7500
600
2
50
4400
80
400
22000
55
800
44000
3.5
192.5
10
100
1000
600
2000
20000
6000
8
80
1
125
125
800
800
2500
8
2500
8
0
patron
200
0
0
5
1000
10
2000
10
10
meal
180
0
0
5
900
10
1800
15
15
190
user
5
950
0
0
10
1900
5
5
employee
20
30
0
0
30
600
10
10
600
1
80
80
400
400
600
600
3
3
1
80
80
300
500
500
2
300
2
80
1
80
300
300
500
500
2
2
Total all Facilities
7,765
40,750
89,400
377.5
Units
d.u.
d.u.
d.u.

•

•
•
•

Minimum Day
Average Day
Peak Day
Instantaneous Peak
Number gpdlUnit Totallgpd gpdlUnit Totallgpd gpdlUnit Totallgpd gpmlUnit Totallgpm
15000
2
50
2000
300
7500
600
25
80
3
267
800
71200
7120
400
35600
89
80
78000
6
234
3900
600
23400
2000
39
100
8
2500
125
8
800
800
2500
1
125
0
2000
10
10
patron
200
0
0
5
1000
10
15
meal
180
0
5
900
10
1800
15
0
1900
5
user
190
0
0
5
950
10
5
30
600
employee
10
10
20
0
0
600
30
1
80
80
400
400
800
800
3
3
600
2.5
2.5
1
600
80
300
300
80
2.5
2.5
600
1
80
80
300
300
600
Units
d.u.
d.u.
d.u.

•

•
•
•

d.u.
20
70
rooms
60
rooms
meal
500
seat
100
6
employee
employee
25
Lodge Totals
Total all Facilities

80
80
50
2.5
2
60
50

5696
5600
3000
1250
200
360
1250
11,660
30,741

400
300
100
10
5
100
80

8000
21000
6000
5000
500
600
2000
35,100
114,850

800
500
100
10
5
150
120

16000
35000
6000
5000
500
900
3000
50,400
241,400

3
1.5
1
15
10
1
0.4

240
105
60
15
10
6
10
446
1053

The recommended fire demand for a residential development like the Golf and Tennis Club
Estates (based upon discussions with the local Fire Marshall) is 1,000 gpm for two hours. This
is a typical requirement in Teton County for subdivisions which involve 30 or more residences or
lots with an overall density greater than one unit per three acres.
Fire demands for the proposed lodge facility will be determined on the basis of the building
square footage, and type of construction. Based upon similar large commercial structures
recently completed in the area, the Fire Marshall anticipates that the lodge will (in accordance
with building code requirements) be required to be sprinklered and have a total demand
including a hose stream allowance of between 500 and 700 gpm for a minimum of one hour.

Geology
This area is underlain by terrace deposits - glacial outwash gravels associated with the most
recent glaciation of the Snake River area. These deposits are likely of substantial thickness and
are in hydraulic communication with the larger alluvial aquifer along the Snake River.
Depths for the approximately 140 water wells permitted in the area (Sections 22,27,28,33,34)
rarely exceed 100 feet; the average depth is 70 feet. Static water levels are primarily from 20 to
50 feet; the average is 27 feet. Permit-listed yields are commonly from 10 to 25 gpm, but the
capability of the aquifer is better expressed by the irrigation wells with yields from 500 to 1000
gpm.
Groundwater recharge to the area is plentiful, coming from irrigation and the Gros Ventre River.
Water quality is likely excellent.
Basically, there are no area-wide concerns with the existing general quantity and quality of
groundwater available in this area. Given the high infiltration capacity of the soils and the high
permeability of the aquifer, groundwater communication with the surface is likely rapid and
wellhead protection is of some concern.

Supply System
Supply Wells. Technical information on Well No.1 and Well No.2 is provided in Tables 36 and
37, respectively. Both wells have very high specific capacities (ratio of well production in
gallons per minute to drawdown during pumping measured in feet) representative of the highly
permeable Snake River alluvium common to the area. Although water quality data is limited,
tests performed for the required Safe Drinking Water Act parameters have been within all
applicable standards for primary inorganics, organics, and radionuclides. A general chemistry
analysis performed by the USGS in 1969 on Well No.1 (see Table 38) show a close correlation
between samples taken from the Gros Ventre and Snake Rivers. The USGS tests do show that
the water from Well No. 1 has a moderately high hardness at 200 mgl/ as CaC03 •
The initial pump tests performed on Wells No. 1 and No.2 suggest that both wells can be
increased in production capacity. However, because each well was completed with perforations
and open casing bottoms (which are more prone to introduce sand at higher pumping rates), the
production capacities should only be increased after performing appropriate pump tests and
sand analyses.
Well logs and pump test data from other high capacity wells in the area (Rockefeller Irrigation
Well, Bar -B- Bar Supply and Fire Protection Wells) indicate that similar wells can be
constructed throughout the area with depths in the range of 100 to 150 feet.
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TABLE 36
JACKSON HOLE GOLF AND TENNIS
(GROS VENTRE UTILITY COMPANY) WELL NO.1
CONSTRUCTION DATA
Location
Permit No.
Completion Date
Total Depth
Hole Diameter
Casing Diameter
Static Water Level
Completion
Initial Pump Tests
Driller's Log
Permitted Production
Ground Elevation

T42N, R116W, SE%NW%, Section 34 (Near Superintendent's Residence,
south well)
76094 Enlargement, 1641 Original
11/13/65 (Current pump installed in 1976)
101 Feet
12"
12" (20" surface casing to 20 feet)

7'4"
perforated from 50 feet to 67 feet, 75 feet to 90 feet (275 perforations
3/16"x2%", total intake area with open bottom = 229.1 in2 •
1220 gpm with 2-foot drawdown at 12 hours.
Gravels, sands typical of Snake River alluvium, some clays indicated.
1220 gpm (with Enlargement per U.W.5), Miscellaneous Use
6334 (approximate)

PRODUCTION DATA
Estimated Discharge
Static Water Level
Pumping Water Level
Specific Capacity
Discharge Head
Use Data
Pumping Equipment

375 gpm (Based upon motor horsepower, discharge pressure, pumping
level and an assumed efficiency)
12.5 Feet (Measured at discharged head - 8/17/95)
13.5 Feet (Measured at discharged head - 8/17/95)
610 gpmlft drawdown (Based upon initial pump tests)
48 to 60 psi
No data
Depth 80 feet, Peerless Line Shaft Turbine powered by 25 HP, 460-volt,
1,750 rpm vertical electric motor

WATER QUALITY SUMMARY
General Chemistry
Primary Inorganic
Organics
Radionuclides

Yes
Yes
Yes
Yes

- 6/69 USGS, (High Hardness = 200 mgll as CaC03)
- 8/93 Energy Labs, Casper (all within mcl)
- 8/93 Energy Labs, Casper (all within mcl or below level of detection)
- 1991 (within mcl)

REMARKS
Well completed including pump installation by Andrew Well Drilling of Idaho Falls, Idaho in 1976.
Statement of Beneficial Use filed in March, 1995. Intake velocity at 400 gpm = 0.56 fps; exceeds
recommended value of 0.1 fps. First water is taken at a depth of only 50 feet. This well is used as a
back up supply well and typically runs when manually switched to operate or if Well No.2 fails. Well
pump creates a noticeable water hammer when turning on and off. A 75 KW diesel generator provides
standby power. The operator does not believe that the well pumps have been pulled for service since
1976 when they were installed.
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TABLE 37
JACKSON HOLE GOLF AND TENNIS
(GROS VENTRE UTILITY COMPANY) WELL NO.2
CONSTRUCTION DATA
Location
Permit No.
Completion Date
Total Depth
Hole Diameter
Casing Diameter
Static Water Level
Completion
Initial Pump Tests
Driller's Log
Permitted Production
Ground Elevation

T42N, R116W, NW%SE%, Section 27 (Near No.3 Green, north well)
76095
9/1/66 (Current Pump.and-Pumphouse installed 11/30/76)
151 ft
16"
16" (.375-inch wall)
30 ft
perforated from 100 to 130 feet, 140 to 148 feet (255 3/16"><2%"
perforations. Total intake area with open bottom = 308.7 in2.
1660 gpm with 8-foot drawdown for 6% hours.
Gravels and sands typi,cal of Snake River alluvium. Main intake zone in
sand and gravel.
1655 gpm (Per U.W. 5), Miscellaneous Use
6360 (approximate)

PRODUCTION DATA
Estimated Discharge
Static Water Level
Pumping Water Level
Specific Capacity
Discharge Head
Use Data
Pumping Equipment

375 gpm (Based upon motor horsepower, discharge pressure, pumping
level and an assumed efficiency)
26 Feet (measured at discharge head - 8/17/95)
28 Feet (measured at discharge head - 8/17/95)
208 gpm/ft drawdown (based upon initial pump test)
48 psi cut in 160 psi cut out
No Data
Depth 65'3", Peerless Lineshaft Turbine powered by 25 HP, 460-volt,
1,750 rpm vertical electric motor.

WATER QUALITY SUMMARY
General Chemistry
Primary Inorganic
Organics
Radionuclides

NIA
Yes - (8/93) Energy Labs, Casper (within mcl)
Yes - (8/93) Energy Labs, Casper (within mcl or less than level of
detection)
Yes - 1991 (within mcl)

REMARKS
Well completed including pump installation by Andrew Well Drilling of Idaho Falls, Idaho in November,
1976. Statement of Beneficial Use filed in March, 1995. Intake velocity at 400 gpm is approximately
0.42 fps; exceeds recommended value of 0.1 fps. Serves as primary pump. Ground elevation at well
head is approximately 30 feet above Well No.1. 75 KW diesel generator for standby power. Well
pump creates noticeable water hammer when turning on and off. The operator believes that the wells
have not been pulled for service since they were installed in 1976.
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TABLE 38
COMPARISON OF CHEMICAL ANALYSES FOR WATER FROM
GOLF AND TENNIS CLUB WELL NO.1 AND
SNAKE AND GROS VENTRE RIVERS
Jackson Hole Golf and
Tennis Club Well No.1

Gros Ventre River at
Spring Gulch Road Bridge

Snake River at
Highway 22 Bridge

Well Depth (ft)

101

N/A

N/A

Geologic Source of Water

Qal

N/A

NIA"

6-21-69

10-24-73

6-8-71

10-25-73

Discharge (ft3/sec)

N.A.

76

15,000

1,250

Temperature ( C)

8.5

7.5

10.0

6.0

Dissolved Solids (Si0 2 ) (mg/l)

7.6

6.7

12

13

Date of Collection

0

Dissolved Iron (Fe) (mg/l)
Dissolved Calcium (Ca) (mg/l)

59

57

21

33

Dissolved Magnesium (Mg) (mg/l)

14

13

4.0

4.4

Dissolved Potassium (K) (mg/l)

7.4

7.5

6.5

8.0

Bicarbonate (HC03 ) (mg/l)

1.4

1.2

1.6

1.9

Carbonate (C03 ) (mg/l)

181

162

85

119

Dissolved Sulfate (S04) (mg/l)

0

4

0

1

Dissolved Chloride (CI) (mg/l)

62

70

12

15

Dissolved Fluoride (F) (mg/l)

1.0

1.5

3.3

4.6

Dissolved Nitrate (N0 3 ) (mg/l)

0.1

0.3

0.4

0.5

Dissolved Boron (B) (mg/l)

0.3

0.2

0.2

0.0

Dissolved Hardness Solids as
CaC0 3

30

20

Sum of Constituents
(mg/l)

241

240

103

140

(Ca, Mg) (mg/l)

200

200

69

100

Specific Conductance
(micromhos at 25 C)

397

390

156

235

pH (units)

8.2

8.5

8.0

8.4

Color (platinum cobalt units)

5
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Hydropneumatic Tanks. Each of the two wells operate with independent hydropneumatic tank
systems with a 48 psi (low) to 60 psi (high) pressure range. Construction drawings show that
Well No.1 has both a 3,OOO-galion and 6,OOO-galion tank connected together in parallel. The
available plans did not show tank sizing for Well No.2, however, the maintenance supervisor
believes that the tank is between 10,000 and 12,000 gallons. The actual tank sizes could not be
verified since all three pressure tanks are buried directly into the ground. (Note: Present State
Standards require all hydropneumatic tanks to be above ground and completely housed.)
Except for the outside end of the 3,OOO-galion tank near Well No.1, the actual condition of the
tanks could not be accurately assessed.
Well No. 1 has a small air compressor that supplies make-up air to the two hydropneumatic
tanks as water is removed. Pressure sensors and level controls control the air compressor and
well pumping sequence. There is no compressor associated with Well No.2 as make up air is
supplied to the 1O,OOO-galion tank from an air column that is displaced each time the Well No.2
pump starts. An air release valve vents any excess air supplied to the tank. However, because
access to the underground tanks was restricted, it was not possible to determine if any of the
tanks were operating at the proper water to air ratio.
Hydropneumatic tanks are typically sized to provide a minimum volume in gallons equal to ten
times the peak supply pump rate in gallons per minute. Consequently, a properly designed 500gpm well pump should have, as a minimum, a hydropneumatic tank volume of 5,000 gallons.
This sizing criteria is to provide adequate storage volume between the low and high pressure
set points which in turn limit pump motor starts during periods of high demand. Allowing some
inefficiencies in the overall tank utilization, the assumed tank volumes appear to be adequate for
both Wells No. 1 and No.2.
System Controls. As previously stated, the two wells operate independently on the basis of
electro-mechanical pressure switches at each well site. Pressure settings at both wells are
approximately 48 psi on to 60 psi off. Well No.2 is about 30 feet (13 psi equivalent) higher in
elevation than Well No. 1 and consequently will come on first and serves as the lead well.
Based upon discussions with the operator, Well No. 1 will only come on when pressures drop
significantly or when manually turned on to rest Well NO.2.
Water Production. Water meters at both Well No. 1 and Well No.2 are inoperative. In addition,
there was no historic water use data available. It did appear, based upon discussions with the
maintenance supervisor, that one supply well (pumping 350± gpm) was capable of satisfying the
peak system demands. The supervisor did indicate that some residents have in the past
reported problems with low pressures although these reports are not well documented.
Distribution System. The Jackson Hole Golf and Tennis Club is served by a distribution system
consisting of 4-,6-, and 8-inch water lines of ductile iron, asbestos cement and PVC materials.
The original distribution system was constructed to serve the Golf and Tennis Club and later
expanded to serve additional subdivisions in the vicinity (Fairways Estates, Panorama Estates,
and Golf Creek Clusters). The total area is relatively flat with elevations ranging from 6375 in
the northeast corner to about 6325 in the southwest corner. There are several dead-end lines in
the older portion of the development which limit the delivery of fire flow water as described in the
following section.
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Water System Modeling
A Cybernet water distribution system model was created for the Jackson Hole Golf and Tennis
water system. To begin the process, a graphic file (.dxf) was used to build the model pipes and
nodes. The file included the proposed residential lots but it did not include the Fairway Estates
or the proposed lodge and villa project. The water system serving these parts of the project was
"roughed in" based on paper drawings.
The two well pumps were modeled as reservoirs with fixed hydraulic grade lines (HGL) to
simulate the future installation of VFO's which will maintain a constant system pressure. The
reservoir HGL was set to result in system pressures similar to the low end of the current
hydropneumatic system operating range, which is 48 psig ON and 60 PSIG off.
Three scenarios were created to simulate existing conditions and proposed projects:
1.
2.
3.

Existing resort-buildout MOD (max. day demand).
With residential subdivision-buildout MOD.
With residential subdivision and lodge/villas-buildout MOD.

Water demands were distributed based on previous estimates prepared for the existing system
and proposed projects. Fire demands were modeled as 1,000 gpm required node, additive to
MOD, with 1,250-gpm maximum fire demand. Residual and zone pressures were limited to 20
psig minimum. The projected demands are based on a separate irrigation system provided to
all lots, which is currently the case except for the Fairway Estates, which use culinary water for
landscape irrigation. Thus the maximum day demands are less than would be expected in other
system which supply both culinary and irrigation water.

Modeling Results
The system was found to deliver the maximum day demand (MOD) with adequate pressures
under all scenarios. The system would actually be capable of delivering a MOD four to six times
as great as the MOD projected under Scenario 3, of course with some decrease in available fire
flow.
The line extensions and looping modeled in the future scenarios 2 and 3 would improve the fire
flow capabilities for most of the existing residential lots. The system extensions would provide
all of the proposed lots, and all but a few of the existing lots, with at least 1,000 gpm fire flow.
By running the model with each well out of service, it was found that the proposed third well
should be located at the site of Well NO.1. This location will provide the best fire protection
flows, with anyone of the three wells out of service. (Under the "one well out of service"
scenario, there will always be at least one operable well located at the Well No.2 site, which is
approximately 30 feet higher than Well No.1.)
Scenario 1. Existing resort buildout MOD (max. day demand). This scenario models the
existing approved facilities and lots at buildout. In this scenario a number of pipes which would
serve future development under scenarios 2 and 3 are OFF.
Under this scenario, available fire flows are less than 1,000 gpm at a number of nodes.
Hydrants located in the Columbine and Larkspur cul-de-sacs are served by 2-inch or 2%-inch
pipes, and the model shows less than 200 gpm available at these locations. The hydrant
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located at the end of Spruce is served by a 4-inch pipe, and the flow available here was 500
gpm. The hydrants located on 6-inch dead end pipes also produce less than 1,000 gpm. These
locations include Cottonwood, Aspen Drive, west Sagebrush Drive (Fairway Estates),. and Teal
Trace Apartments, where between 700 and 1,000 gpm is available. Hydrants located in the
northeast corner of the property produced between 900 and 1,000 gpm.
The undersized pipes serving fire hydrants located in Columbine, Larkspur and Spruce cul-desacs should be replaced with at least 6-inch pipes. This would provide fire flows of about
900 gpm at these locations. In addition, looping the system will also improve fire flows, as
indicated in the next scenario.
Scenario 2. With residential subdivision buildout MDD. This scenario adds 23 proposed
residential lots to Scenario 1. The lot layout is as proposed by Wirth Design. Two 6-inch lines
are added to serve the new lots, extending from the dead end at Teal Trace Apartments and
from the line located in Aspen Drive. In addition, an 8-inch line is extended from the Clubhouse
service north to the new lots, which provides a new connection from the southwest to the
northeast parts of the development. This allows each residential area to be fed from two
directions (the other connection being through Fairway Estates.
The looping of the system results in greatly improved fire flows. The only hydrants not capable
of delivering 1,000 gpm are the three cul-de-sacs listed in Scenario 1 which are served by pipes
smaller than 6-inch, the hydrant at the west end of Sagebrush Drive, and the two hydrants
nearest the end of Cottonwood Drive.
Scenario 3. With residential subdivision and lodge/villas buildout MDD. This scenario adds 60
rooms in a proposed lodge and 70 rooms in proposed villas to Scenario 2 abQve. The facility
layout is based on the proposal by Wirth Design. To serve the villas, a new 6-inch main is
extended from near Wellhouse No.2 south along the villa access road, and connecting at the
south end of the proposed residential lots. An 8-inch service is extended from this connection
point to serve the lodge. Fire flow capabilities are not much changed from Scenario 2 above.

Water Supplv Needs for Surrounding Areas
The logical extension of the JH Golf and Tennis water supply system include both the Teton
Shadows system and the Bar B Bar Subdivision. Both represent small community water
systems that may benefit from some aspects of regionalization. These systems were shown
generally on Figure 19 and are a part of the GIS developed for this project.
The Teton Shadows system is an older water supply constructed under a much less stringent
set of design standards in the late 1970's There is a single well with a capacity of about 50
gpm (based upon the existing installed pump) that currently supplies a total of 92 condominium
units on a total of 6 acres. The system has no fire protection and based upon discussions with
the operator, experiences low pressure conditions during the summer months. This problem is
expected to worsen over time as occupancies increase. Teton Shadows also has no form of
disinfection. The development is literally surrounded by the JH Golf and Tennis water system
and could easily connect to the existing distribution system and operate within the same overall
pressure zone. The additional units served in the Teton Shadows could in turn provide
additional operating revenue for the JH Gold and Tennis system.
The Bar B Bar water system services the 40 lots that are less than 3 acres within the
subdivision. The total subdivision includes 82 lots however, 39 of which are served by individual
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wells. (The remaining lots are non-buildable open space lots.) The system was constructed in
1992 and has two high capacity supply wells (each rated at 500 gpm) which pump into an
intermediate concrete storage tank. Three 350 gpm pumps with variable speed drive units
(Peerless Hydroconstant Drives) operate in parallel to maintain system pressure under all
demand conditions as there is no gravity storage on the system. With all three pumps
operating, the system is capable of delivering over 1200 gpm as the system capacity was
designed primarily for fire protection purposes. Peak domestic needs are estimated to be less
than 100 gpm.
Although the Bar B Bar system is safe and adequate, connection to the JH Golf and Tennis
could allow for a more efficient operation and provide for emergency supply. The Bar B Bar
system operates most of the time at very low capacities, particularly with the limited occupancy
at the present time. Consequently, power costs are disproportionately high.
Extension of the JH Golf and Tennis system to other areas of existing development is unlikely.
Most the adjacent areas were developed with lots that exceed 2.5 acres in size and are in an
area where groundwater is readily available. There are no apparent incentives for these types
of lots to become involved with the costs associated with a community system.

Conclusions / Recommendations
1.

Groundwater of ample supply and good quality is readily available throughout this area.
Wells with specific capacities in excess of 100 gpm per foot of drawdown are common
throughout this area.

2.

Expansion of the JH Golf and Tennis system should include plans to allow for the
connection to the Teton Shadows system for both potable and fire protection. The
connection is feasible and can be done in a cost effective manner that would benefit both
parties.

3.

Wyoming Department of Environmental Quality Standards require water systems that have
no storage to have pumping capacity equal to the peak instantaneous demand or fire
demand (whichever is greater) with the largest capacity well out of service. To satisfy this
requirement, the Golf and Tennis Club would require a minimum of two wells each pumping
1,000 gpm or three wells each pumping 500 gpm. Based upon limitations with the well
perforations and intake area, three 500-gpm wells are recommended. Based upon the
known geology of the area, it is assumed that a new 500-gpm well would be sited adjacent
to one of the existing well buildings.

4.

Also, given the age of the well pump and hydropneumatic tank systems (20 years ±) and the
fact that metal hydropneumatic tanks are buried directly in the ground, both Well No. 1 and
No. 2 are recommended to be upgraded with electronic variable speed drives. This
upgrade would allow the wells to operate without the pressure tanks, pumping directly into
the system on the basis of actual demand. Inspections should be made of the buried tanks
to determine their condition and their useable life, although these systems are problematic,
difficult to operate and should be phased out of operation.

5.

Department of Environmental Quality Standards require all public systems to have available
disinfection facilities, which for most water systems involve chlorination. The actual use of
chlorine is not at this time required (unless bacteria are found within the system), however,
pending EPA Safe Drinking Water Act regulations will require all groundwater systems to
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provide disinfection in the future. This is particularly a concern for Well No.1, which takes
water from a depth of only 50 feet. The fact that the system serves the public adds to the
need for disinfection capabilities.
6.

An appropriate wellhead protection plan should be developed for both supply wells given
the highly permeable material common to the area. Special attention -should be given to
Well No.1, which has its first water intake zone start at a depth of 50 feet. This well is
located in the general vicinity of the maintenance shop where a wide range of potentially
hazardous materials used in conjunction with the golf operation are stored.

7.

Flow meters with recorders should be installed at all wells (including the new proposed well)
to provide some record of use. Projections of future need can be made more accurately
with some actual use data.

8. The Teton Shadows system does not have an adequate supply to meet all the needs of the
92 existing condominium units and will eventually need to be upgraded. Serious
consideration should be given to connecting this system to the Golf and Tennis system.
9.

Extension of the JH Golf and Tennis system to the Bar B Bar system is a logical
consideration, particularly for emergency purposes. The Bar B Bar system has excess
capacity while the JH Golf and Tennis system can provide water supply on standby power.

10. The combination of the three systems (JH Golf and Tennis, Teton Shadows, and Bar B Bar)
would save both on power costs and labor costs for a shared operator while providing an
overall more reliable system for all users. An expanded user base would also help to
reduce all future system costs for each hookup.
11. To provide maximum reliability and flexibility, the JH Golf and Tennis should plan to
construct an additional supply well in the short term to insure adequate water for the
proposed resort expansion as connection to the adjacent system may never be
implemented.
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Kelly
FIGURE 20

KELLY(S)
General
The Kelly area represents one of several historic unincorporated townsites in the county with
numerous small lots and the potential for some additional development. The area is located
approximately 12 miles from the Town of Jackson and surrounded by publicly-owned land. The
main town area roughly (depending upon one's definition of the town limits) involves a total land
area of about 90 acres and a total of about 180 existing platted lots. Most lots are very small
with typical dimensions of 50 feet by 150 feet as this townsite predates state and county
subdivision regulations. See Figure 20 for the general location.
A large number of the lots(about 80) are presently owned by the U.S. government as this area is
an isolated private in-holding within the Grand Teton Nation Park Boundary. In the past, the
federal government has pursued the purchase of private lands in this area to limit development
within the Park boundary. More recently the federal government has suggested the possibility
of Kelly as a site for employee housing. Current county land use planning allows for in-fill within
the existing platted lots but does not provide for any significant expansion or new commercial
areas.

Geology
The geology of the Kelly area has been mapped by Love et al (1992). At the mapped scale of
1:62,500, the developed area is underlain by alluvial deposits associated with the Gros Ventre
River; Holocene-age colluvium, landslide debris, and loess deposits; Pleistocene-age loess and
boulders; outwash gravel from one glaciation; drift and outwash deposits from an earlier
glaciation; the bedrock Teewinot Formation (Miocene age); and the bedrock Madison
Limestone, Darby Formation, and Bighorn Dolomite (all of Paleozoic age). The bedrock
formations are broken by east-west and north-south trending faults, the details of which are
generally obscured by overlying glacial and alluvial deposits. Finally, there are warm springs
issuing along bedrock faults within a mile north and west of Kelly (Breckenridge and Hinckley,
1978).
The water production potential of these materials likely vary from excellent in saturated, coarsegrained alluvium and glacial outwash deposits, to minimal in glacial drift (till) and unfractured
bedrock formations. Groundwater quality is also likely to be variable, although even the deepcirculating groundwater issuing from warm springs has a total dissolved solids concentration of
only 250 mg/l (Hinckley and Breckenridge, 1978; p. 65).
Of the 59 permitted wells in Sections 1 - 4 and 9 - 12, 30 are in the northeast quarter of Section
10. Another 22 wells are elsewhere in Section 10 and in the north half of Section 11. Table 39
summarizes permit-listed well depths, yields, and static water levels for the 59 wells. (Only one
of these wells has been adjudicated, so yield data may reflect estimates only. Also, permit
yields may not reflect the full capability of these predominantly small-supply domestic wells.)
The highest capacity well of record (Kelly School @ 200 gpm±) was achieved by drilling to a
depth of 260 feet and obtaining water from eight separate zones and pumping the well with 240
feet of drawdown. A well drilled recently (October 1998) on Lot 1, Block 1 of the Kent Second
Addition (U.W. 111420) reported 60 gpm during a short duration pump test with two feet of draw
down with a depth to water of less than 100 feet.
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TABLE 39
KELLY-AREA WELL SUMMARY

max
avg
min

yield
(gpm)
200
14

o

depth

(ft)

608
140
20

static water
level (ft)
352
82

o

Commensurate with the variations in geologic materials, well drilling experience reflects a wide
variation in yield, depth, and static water level. Yield is not correlated to either depth or static
water level, although the most productive wells are generally under 150 feet deep. As expected
from the geologic conditions, well yields are quite variable over small areas and deeper wells
have been drilled in search of adequate water rather than to secure ever-larger supplies. (While
permit-listed yield data are not fully diagnostic, as noted above, the large range in well depths
also demonstrates the variability in groundwater production.)
The primary source of recharge to wells in the Kelly area is likely agricultural irrigation, followed
in importance by the Gros Ventre River, inflow from deeper aquifers, and local precipitation.
Particularly for wells completed at relatively shallow depths in the alluvial aquifer, surface
contamination in up-gradient areas is of potential concern. Based on groundwater level
mapping in Nolan and Miller (1995) (see Figure 8), "up-gradient" means northeast in this case,
although some allowance should be made for local variations in groundwater gradients and the
diffusion of potential contaminants. For the immediate Kelly vicinity, much of the recharge area
is in private ownership, although land use regulations are in place to limit future development to
in-fill within the existing platted lots.
Water supply wells at the east end of the this study area, e.g. those of the Teton Valley Ranch,
likely receive recharge primarily from natural runoff and deeper aquifers to the east. Because
those are public lands under Forest Service management, the potential for contamination is
relatively low.
Of course, proper well construction and maintenance and control of potential contamination in
the immediate area of the wellhead is important under any circumstances. The 1992 USEPA
Sanitary Survey found deficiencies with the wellhead facilities for the Kelly School well, for
example. (We have been unable to locate WSEO permit information for this well.)

Water Supply Issues
Although the subdivisions that created the lots date back to the 1940's, the pace of development
in Kelly has lagged behind many other areas of the county. However, there has been more
building activity in recent years as private lands become less available throughout the county
and more individuals seek rural private properties. Located approximately 12 miles from
Jackson, Kelly is also seen as a relatively easy commute to Jackson compared with many
outlying areas.
There are no public community water or sewer utilities as most all properties relay on individual
on-site wells and leach fields. Many existing grandfathered parcels are as small as 7500 square
feet and have, in specific cases, require the use of shared wells to satisfy minimum well and
leach field separation criteria. There are two active non-community water systems which
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include the Kelly School and the Teton Valley Camp (which is actually located east of the main
townsite area and is active only during the summer).
The Kelly School recently completed a new fire well with a reported yield of about 200 gpm.
However according to the local driller, a total of eight different intake areas were required to
achieve this yield which was less than the original target. There were also large isolated
boulders encountered within the alluvial deposits causing problems with casing advancement.
Future water supply needs in the Kelly area are expected to increase as development occurs on
existing platted lots. Conflicts between individual wells and onsite leach field siting are also
anticipated. Consequently, more property owners will be forced to pursue shared water
systems even though most prefer individual wells to maintain control of their water supply
system and to avoid the problems associated with community systems. Many of the shared
systems are likely to involve fewer than 25 residents or 15 service connections and thereby not
be regulated by the state or EPA.
Also as in-fill development takes place, fire protection needs will increase. Presently only about
50 percent of the privately owned lots are estimated to be developed. Based upon the drilling
experience at the Kelly School, high capacity wells - which are very commonly used for fire
protection in most other rural areas of Teton County - may be limited to specific areas by the
existing aquifer. The Gros Ventre River is nearby and could serve as a source for a nonpotable fire protection supply. Also wells closer to the river channel have been reported to
produce higher yields.

Recommendations
1. A key recommendation for this area includes the future planning for water supply systems
for fire suppression. This may require a storage tank with booster pumps as high capacity
wells (greater than 500 gpm) may not be feasible in many areas.
2. No community wastewater facility is anticipated for this area as soils and ground water
conditions are in general suitable for onsite systems and overall development densities are
expected to remain relatively low. Shared or community leach fields may be required as
undeveloped lots become occupied.
3. Shared wells will likely be required in certain cases as small lots and minimum separation
distances preclude the use of both on-site individual wells and septic systems. Most shared
systems are expected to be below the public water system threshold definition.
4. Fire protection requirements and shared wells on small lots will increase the potential need
for a community water system serving the higher density areas in Kelly over time.
Consequently, long-term needs should consider the installation of a community water
system that provides fire protection as well as potable water.
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HOG ISLAND (6)

General
This area is located 7 miles south of Jackson adjacent to the recently constructed WyDOT
operations building. Prior to the relocation of State Highway 89 to the west side of the Snake
River, this area was isolated from all major roads by the Snake River - hence the name Hog
Island. The general area involves private lands of 350 acres with a total of about 40 platted lots,
most of which are adjacent to State Highway 89. There is also a mobile home park in the
general area that is served by the only community water system. The area does not include
highlands on the east side of the Snake River (Squaw Creek and Game Creek) where
groundwater supply development had very limited success.
Recent development proposals have included a public campground and a low cost housing
development. Located outside of the primary area of Snake River alluvial deposits, water wells
have met with mixed success in this general location. This factor together with some potential
for additional more dense development in the vicinity make this an area of interest for water
supply planning. See Figure 21 for a map of the area showing private property boundaries.

Geology
The Hog Island area encompasses the narrow valley of the Snake River immediately south of
Jackson Hole. A limited strip of developed and developable land is present west of the river in
Sections 2, 3, 10 11, and 14. The geology of this area has been mapped in most detail by
Schroeder (1974) and (Love and Albee, 1972). The area is underlain by the alluvial deposits of
the Snake River, intermixed at the valley margin with landslide and alluvial fans from the
bordering mountains and fine-grained floodplain deposits. The underlying bedrock (poorly
exposed) is the Aspen Formation (Schroeder, 1974; "Aspen Shale" of Love and Albee, 1972).
This formation is described as "siltstone and salt-and-pepper sandstone" by Schreoder (1974)
and as "shale and claystone ... siliceous ... interbedded with hard ... siliceous sandstone and ...
siltstone" (Love and Albee, 1972).
Based on the geologic materials present, it is expected that shallow water well success would
be mixed due to local variations in permeability, and that deeper drilling into bedrock would
rarely provide improvements in either quantity or quality. This is confirmed by the drilling
experience of the approximately 75 wells in the area. Based on WSEO Statement of
Completion information for these wells, yield is weakly, inversely correlated with depth. Permitlisted yields of 20 gpm or greater are nearly all from wells less than 100 feet deep. In addition,
the fire well recently drilled for the Wyoming Department of Transportation facility reported a
yield of 500 gpm. This experience indicates the presence of local productive zones, probably
sand and gravel lenses of limited extent, at relatively shallow depths. Deeper drilling provides
greater saturated thickness and available drawdown to wells at which shallow, productive
materials are not present, but is unlikely to encounter high permeabilities. Water-supply wells
can be successfully developed in the underlying bedrock strata, however, as evidenced by 25
and 40 gpm wells drilled for the Snake River Mobile Home Park at the mouth of Horse Creek.
These wells appear to have been completed in the shale beds of the Aspen Formation at depths
of 100 and 320 feet, respectively.
Recharge to wells in this area is likely predominantly from infiltration from streams (including the
Snake River), with lesser contributions from the bedrock aquifers. Thus, the recharge area is
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local, extending only from the river to the mountain front (approximately % mile), but receiving
surface-water input from mountain drainages to the west.

Water Supplv Issues
The Evans Trailer Park represents the largest public water system in the area, which is served
by three wells, each with a reported pumping rate of 50 gpm, located immediately adjacent to
the Snake River. Although their proximity to the river makes them suspect for surface water
influences, water quality testing to date for all three wells has been within established standards.
Given the small yard areas and lower use rates associated with the mobile home park, the wells
appear to satisfy current needs. This system, which has been constructed in phases, is
deSigned to service only the mobile home park and has little potential for expansion. No
expansion of the mobile home park beyond the 72 present service connections is anticipated at
this time.
Wyoming Department of Transportation constructed a maintenance facility in the area in 1997,
which required the development of a high capacity fire well. A new well located at the north end
of the property was developed as previously discussed with a yield of about 500 gpm. This well
far exceeds the capacity of historic supply wells developed in the area. However, most drilling
has been done to satisfy single-family residences only.
Future development plans for this area remain uncertain. Proposals involving a seasional
campground and low cost housing project have both been either postponed or scaled back in
size. Consequently, new higher density developments are likely to be less extensive than
originally anticipated and phased over time. Independent water supplies are therefore more
likely to continue for the near future.

Recommendations
1.

Depending upon the density of water supply demand, the Hog Island area may be a
potential candidate for a local community water system. Because water well success is
likely to be quite localized, a couple of wells favorably located in terms of quantity,
quality, and exposure to contamination concerns could potentially provide a secure
ground water supply at less expense than continued development and maintenance of
individual wells.

2.

A high capacity fire well recently drilled for the WyDOT facility indicates a reasonable
potential for ground water in the area. Arrangements should be made to make this well
available for use in the general area.

3.

Future plans should include the upgrade of the existing Evans Trailer Park water system.
This would include a new well along with updated controls and chlorination.
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FIGURE 22

HOBACK JUNCTION (7)
General
Hoback Junction represents another small isolated outlying development cluster with no central
water or sewer. The general area is located approximately 13 miles south of Jackson at the
confluence of the Snake and Hoback Rivers and intersection of Highway 189, 191 and Highway
26, 89. It is an area with limited private lands surrounded by National Forest. There are,
several commercial facilities that cater mostly to visitors. There are three non-community
systems and one community public water supply in the immediate area. This is an area where
wells yields have been variable with few wells yielding over 50 gpm. High nitrates, believed to
be from naturally occurring sources, have also been reported in isolated cases. A number of
individual wells take water from shallow deposits adjacent to the river and may be surface water
influenced.

Geology
The geology of this area has been mapped in most detail by Schroeder (1974). Along the
narrow floodplain of the Snake and Hoback Rivers are the alluvial deposits associated with the
rivers. The scattered occurrence of bedrock outcrops within the area of alluvial deposits
suggests that the latter are not thick. A somewhat larger thickness of alluvial material may be
present on the west side of the Snake River immediately downstream of Hoback Junction,
associated with the mouth of Fall Creek.
The hillsides above the river bottoms are covered with landslide deposits in much of this area.
Landslide debris is derived from the underlying bedrock strata of the Bear River and Aspen
Formations. Beneath the relatively flat areas of the junction, the underlying bedrock is the 500foot thick Bear River Formation, described by Schroeder (1974) as "hard splintery siliceous
shale" with a middle section of "massive gray crossbedded sandstone" with "carbonaceous
shale interbeds". (This sandstone unit is an equivalent of the Muddy Sandstone mapped in
central and eastern Wyoming.)
Based on the limited lithologic notes accompanying water well logs in this area, it appears that
the Bear River Formation sandstone unit may be the source for successful wells serving the JW Subdivision (Permit UW60074) and Hoback River Resort. The permit-listed yield for these
wells is 40 gpm and 28 gpm, respectively. A second well permitted to the J-W Subdivision
(Permit UW77828) in 1988 encountered only "fractured shale" and has a permit-listed yield of
20 gpm. The two J-W wells have been adjudicated, verifying the listed flow rates. The 1997
USEPA Sanitary Survey lists a yield of only 13 gpm for the later well, suggesting some decline
in production over time.
All other permitted wells in Section 26 have permit-listed yields of 12 gpm or less (with one
exception). Depths vary from 50 to 180 feet. Reported static water levels vary from 4 to 120
feet below the surface. All wells for which sub-Section location information is available (18
wells) are located in the northwest quarter. The one exception in permit-listed yields is a 25
gpm, 140-foot deep well in the southwest quarter of the northwest quarter. Since none of these
wells has been adjudicated, however, it is not known if this well actually lives up to the permitlisted yield.
In the northern portion of the Hoback Junction area (Section 23), nearly all water supply wells
are located in the southwest quarter (18 wells). Summary data for these wells is similar to those
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in the southern portion of the junction - average permit-listed yield, depth, and static water level
are 11 gpm, 150 feet, and 61 feet, respectively.
Properly completed wells of sufficient depth to encounter the sandstone strata in the Bear River
Formation appear to be capable of yields on the order of 20 gpm in the Hoback Junction area.
It is unlikely that fracturing plays a large role in controlling aquifer permeability, so there are no
obvious refinements of well siting criteria.
Well water levels are likely controlled by the elevation of the adjacent Snake and Hoback
Rivers. Under sustained pumping, these streams also likely supply much of the aquifer
recharge. Beyond the immediate wellhead area (i.e. Zone 1), contaminants released to the
surface are more likely to enter the stream system than to have a significant impact on
groundwater at the depths from which groundwater is developed by area wells. Given the
limited occurrence of land in private ownership (less than 2 quarter Sections in the junction
area) and the quantity and type of material through which water must pass between the stream
system and water supply wells, only a sustained period of unacceptable river water quality
would be likely to negatively impact groundwater quality. Thus, wellhead protection
considerations should be primarily focused on proper well construction and maintenance and
control of potential contamination in the immediate area.
There have been reports of groundwater with higher levels of iron and nitrates in the area.
Whether naturally occurring aquifer characteristics or indication of local contamination has not
been investigated.

Water Supplv Issues
The basic land area at the junction (east and north of the confluence of the rivers) is
approximately 85 acres with about 70 platted lots. Future development is limited to some minor
expansion of the existing commercial lots, although limited in size, and in-fill within the
undeveloped lots. Land use planning regulations also allow for only limited expansions. Nofire
protection water supply is currently available in the area. However with the Hoback and Snake
Rivers immediately adjacent (however both are located in canyons over 30 feet deep), a nonpotable fire supply based upon the use of surface water or shallow non-potable wells may be
possible.
The J-W water system is the only community public system at Hoback Junction with any
potential for expansion. However given the fact that there are limited lands permitted for
additional development adjacent to this area, no logical expansion can be anticipated at this
time. Also, current demands on the system limit the possibility of supplying water outside the
present service area. The J-W system presently has two supply wells which serve the primary
needs of this small subdivision involving 16 lots. Although provisions have been made, the
system is presently without disinfection.
Other non-community water systems in the Hoback Junction area include the Hoback River
Resort, Balsam Route Store, Lazy J Corral campground, and Point Store. Water needs for
most of these commercial operations has been limited and adequately met through the use of
individual wells. This trend is anticipated to continue assuming no major change in land use or
zoning.
The Snake River Mobile Home Park, located approximately two miles north of the Hoback
Junction, represents an older existing community water system which predates many of the
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current DEQ rules and regulation. Although the system, which involves a total of 26 service
connections, is in compliance with current EPA monitoring requirements, as an older system it
meets only the very minimum standards. Also, the system relies on two wells located
immediately adjacent to the Snake River on the same five-acre property used for on-site
sewage disposal.

Recommendations
1.

Future water supply plans for the area should include the development of a fire supply
for the general area. This may include a well and storage tank or a system pumping
directly from the river(s) to provide water for use by tanker trucks.

2.

The development of a community wide water supply system does not appear likely in the
near future due to the fact that development is scattered and at relatively low densities.
Future zoning or land use changes that would result in a higher level of growth in this
area WOUld, however, increase this potential.

3.

Wells with higher levels of iron and nitrates have been reported in the general area.
Additional monitoring should be performed to better characterize the source and extent
of these parameters.

4.

Given the age and site constraints, the water system for the Snake River Mobile Home
Park should be thoroughly reviewed as a part of any development proposal for this
property. This would include detailed monitoring as well as drawdown testing to
determine potential surface influences to the wells. This system will also need to install
disinfection equipment in the future.
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ALTA, WYOMING (8)
General
Alta is a small non-incorporated community in Wyoming on the Idaho side of the Teton Range.
Most residents of this area rely on Driggs, Idaho for most local services, as commercial
development in Alta is presently very limited. There are two community water systems and two
non-community systems in the area including a local elementary school. Approximately 250
acres of private lands make up this general area where there are currently about 130 platted
lots. Private lands are shown for this area in Figure 23 along with service areas for the three
community water systems.
There is also the Grand Targhee Ski Resort in this general service area, which is one of the
larger non-community water systems in the study located approximately four miles (by line of
sight) to the east and north of Alta.

Geology
The geology of this area has not been mapped in detail. Mapping by Love et al (1992) covers
the area east of Alta, extending one mile into Range 118. (Alta is in Section 24, 3 miles further
west.) Pampeyan et al. (1967) mapped the geology southwest of Alta, extending north and east
to Section 28 of Township 44, Range 118. The following interpretations are based on
extrapolation from these two sources, combined with the statewide geologic mapping of Love
and Christiansen (1985).
Private land in Wyoming extends in a strip 2 miles wide along the Idaho border, from 4 miles
north of Alta to 2 miles south. In addition, the Grand Targhee ski resort has been developed on
Forest Service land 4 miles east-northeast of Alta.
Alta is located on the alluvial fan deposits associated with Teton Creek's exit from the
mountains. Beneath this generally coarse-grained material lies Member B of the Huckleberry
Ridge Tuff (Love et ai, 1992; "Kirham Hollow Volcanics" of Pampeyan et aI., 1967). Bedrock
beneath the volcanics are the westward-dipping sedimentary strata of the Darby Formation,
Madison Limestone (also known as the "Mission Canyon"), Amsden Formation, Tensleep
Sandstone, and Phosphoria Formations. These formations subcrop from east to west in the
above order. The Grand Targhee resort is near the top of the Darby Formation; Alta is probably
underlain by the Phosphoria Formation.
The surficial deposits in the Alta area - stream alluvium and alluvial fan deposits - are probably
the most consistent productive aquifer in-the area. The full capability is indicated by a 1300
gpm irrigation well completed in a similar setting as Alta, but on Leigh Creek, 4 miles north of
Alta. A 100 gpm well on the northeast corner of Alta, permitted to the Targhee Water
Corporation, has been tested at 7 gpm per foot of drawdown. The lithologic log for this well
indicates completion in alluvial material and suggests the alluvial deposits may have been fully
penetrated at about 250 feet.
There are 40 permitted water-supply wells in the Alta area west of the mountain front. Most
wells are 150 feet or more in depth; the average is 225 feet. Permit yields are generally in the
10 to 25 gpm range, but nearly all of these wells were constructed only for domestic use and
may be capable of larger yields. Static water levels are generally between 40 and 100 feet,
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although some are as deep as 220 feet. As a general condition, deposits of this type will be
somewhat more permeable, but will have deeper water levels closer to the mountain front.
Sufficient well information has not been collected (and may not be available) to assess the
thickness or water-production potential of the volcanic deposits in this area. Love et al (1992)
describe the thickness of Member B of the Huckleberry Ridge Tuff as from 0 to 500 feet. Their
lithologic description - devitrified welded tuff and pumice layers - is not suggestive of substantial
water-production potential. Nolan and Miller (1995) suggest the unit may yield a few tens of
gpm from fractured or porous zones, but identified only two 3-5 gpm springs (no wells) from this
source.
The sedimentary bedrock deep beneath Alta, but exposed along the canyons to the east,
consists of a mix of carbonate, sandstone, siltstone, and shale strata. With the exception of the
sandstones, these units are not intrinsically productive, although the carbonates may produce
copiously where fractured or fissured. In general, the bedrock units are not faulted in this area,
so the most productive water-supply targets are the sandstone units, e.g. the Tensleep
Sandstone, ·or areas in the limestone and dolomites that have been subjected to permeability
enhancement through dissolution along cracks and fissures.
There are only 8 permitted wells completed east of the mountain front in the Alta area. Four of
these are simply springs (1-2 feet deep), developed by the Forest Service. Two wells, 75 and
100 feet deep, on Teton Creek are permitted to the Forest Service and the Teton Peaks Council
of the Boy Scouts of America. These have unadjudicated, permit-listed yields of 1 and 40 gpm,
respectively.
The remaining two wells serve the Grand Targhee Resort complex. These wells are 670 and
700 feet deep, with adjudicated yields measured at 70 and 75 gpm. Static water levels are
deep - 325 and 340 feet from the surface. Well lithologic logs make common reference to
"granite", although it is quite unlikely the depth to granite is any less than 1500 feet at this
location. Otherwise, the patchy descriptions conform most closely to the Darby Formation, the
approximate top of which corresponds to the well location. Love et al. cite a thickness of 285 to
350 feet for the Darby Formation. Thus, the reported well depth of 700 feet should have
penetrated into the underlying Bighorn Dolomite.
That these two wells were completed open hole testifies to the competence of the bedrock.
Pump tests reported for the wells indicate specific capacities of .3 and 2 gpm per foot of
drawdown, although the first is contradicted by a reported yield of 70 gpm with the pump set
only 135 feet below the static water level. The more productive of the two wells was tested at
200 gpm.
The depth, depth-to-water and modest production characteristics of these wells does not
suggest high potential for free flow of contaminants through fractures from the surface to the
water-producing intervals.
Additional groundwater development in the Alta area will likely find the alluvial fan deposits the
most productive and most cost-effective source. Detailed review of area wells may identify local
areas of somewhat greater productivity. Recharge is likely derived from upstream Teton Creek
and irrigation between Alta and the mountain front. East of the mountain front, the most
productive target aquifer is likely the Tensleep Sandstone, although this unit is absent beneath
the area of development associated with the Grand Targhee resort.

134

In addition to wells, the Alta community pipeline utilizes a spring located in Teton Canyon on
Forest Service lands. Although approximately 50 years old, the spring appears to be of high
quality, originating out of bedrock along the north slope of the canyon at an elevation of about
6800 feet.

Water Supply Issues
The Alta Community Pipeline presently serves a total of about 50 people with 17 service
connections. There are no flow meters to record actual usage. No fire protection is provided at
the present time.
The current owners have indicated that they have no desire or intention to expand the current
system. The system involves approximately seven miles of distribution pipe including about two
miles of transmission line between the main spring and the first area of use. Although there are
only 17 service connections, the landowners served control several hundred acres of sparsely
developed land. The current survice are ranges in elevation from about 6600 feet down to 6400
feet.
The source for this system as previously discussed is a spring located on the north side of
Teton Creek Canyon with National Forest lands approximately one mile east of the National
Forest boundary. Although a long distance from the point of use, this is a very high quality
spring and a valuable gravity flow source of water for the Alta area. Flow from the spring is
estimated to be in excess of 75 gpm based upon observations of the over flow in the fall of
1998. The system dates back to the 1940's and is reported to have operated relatively trouble
free for more than 50 years.
Several of the main transmission lines are tar coated steel which, due to their life, will need to
be replaced as a future planning consideration. Also, the concrete spring box is aging and in
need of repair to prevent contamination. As uses on the Forest lands increase over time, a
careful monitoring of the spring area will be required to prevent surface influences.
A second community system in the Alta area, which has distribution lines within about 500 feet
of the Alta Community Pipeline, is the Targhee Towne system. This residential subdivision
involving approximately 35 acres dates back to the early 1970's and operates on a pressure
pneumatic tank system with one primary supply well. There are currently no chlorination
facilities. The well, rated at 100 gpm, is capable of accommodating current needs, however,
actual development with 33 service connections is estimated to be less than one third of the full
potential buildout. Future in-fill together with summertime irrigation could result in shortages.

A third public water system, which has some potential to become a community system, is the
Targhee Village facility. This 160-acre tract, located approximately one mile south of the Alta
School, was originally conceived in the mid-1970's as a golf course/condominium development
involving over 100 units. The golf course was constructed but the condominium project has
been abandoned in favor of single-family lots. A well and storage tank system was constructed
starting in the late 1970's which serves the golf course. No chlorine is provided. Pipe was laid
to serve the single-family lots. This project was recently before the Board of County
Commissioners to further reduce density and allow for a limited number of single-family homes
with individual wells. Since this well serves a mostly transient population, it is presently
technically classified as a non-community system. Future development plans involving the
public water system will require the system to be brought into compliance with current
regulations and upgraded.
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The Grand Targhee system consists of a series of springs and two deep (600 feet plus) supply
wells (See Figure 24). The system is classified as a non-community system as there are no fulltime residents. Water from the wells and springs is pumped to a 50,000 gallon buried steel
water storage tank located on the ski hill above the development. The wells are rated at about
60 gpm each. The spring has a capacity of about 20 gpm. The combination of water supply
sources is adequate for the present needs of the development, which sees maximum day
demands of approximately 50,000 gpd. Future demands, which are expected to nearly triple,
would likely require an enlargement of the two wells or the construction of a third well to insure
reliability.
Most other private lands in the Alta area are anticipated to obtain adequate water through the
development of individual wells in the local alluvial deposits as described in the geology section.

Recommendations
1. Future planning for the Alta area should include the development of a reliable, year-round
fire protection water supply. This may involve the installation of a tank on the existing
pipeline system or the development of a high capacity well system.
2. Long term planning should also include the development of ground water wells in the Alta
area to supplement and/or replace the existing Alta Community Pipeline spring. The longterm vulnerability of the spring should also be addressed before the spring is replaced.
3. The existing Alta Community Pipeline spring should install disinfection equipment as a
safeguard against surface contamination and to comply with future Safe Drinking Water Act
regulations.
4. Targhee Towne, with its potential for future development, should pursue a connection to the
Alta Community Pipeline or plan for the development of a second supply well to provide
greater reliability. Disinfection facilities should be incorporated into any plan for system
expansion.
5. Additional fire suppression storage should be provided for the Grand Targhee water supply
to accommodate the future commercial development anticipated in this area. This would
also require upsizing of the main transmission line.
6. A full assessment of the existing springs at Grand Targhee and their vulnerability should be
made should they be kept as a part of the water supply system. Given their limited
contribution and general availability of groundwater, Grand Targhee would benefit over the
long term by planning to abandon these springs.
7. An additional water supply well should be planned to coincide with future development at
Grand Targhee. Disinfection facilities should be included for the new and existing wells.
8. Long term improvements for continued use of the Alta Community Pipeline should include
the replacement of existing transmission and distribution lines involving approximately seven
miles of pipe.
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RIVERMEADOWS (9)

General
Rivermeadows is an isolated residential development located about 4 miles south of Wilson on
Fall Creek Road in Sections 10 and 15, T40N, R117W. The development, which in 1996
formed a water district to take over responsibility of the existing system, encompasses an area
of about 90 acres. A common water system serves a total of 55 platted lots, 4 condominiums,
and several ranch facilities. Two wells with capacities of about 35 gpm and 65 gpm respectively
represent the primary supply sources. There are presently about 40 active service connections
on the system; all except the ranch facilities are single family residences. Water users have
reported periodic shortages during the summer months and problems with the system
operation, particularly after a power outage. See Figure 25 for a map of the general area.

Geology
The geology of this area has been mapped by Love et al. (1992); Schroeder (1969); Love and
Albee (1972), and Love and Christiansen (1985). Alluvial terrace deposits, likely thin and poorly
saturated, overlie glacial deposits. The latter are described as "formless glacial deposits" by
Schroeder (1969), and as "drift and outwash deposits" by Love et al. (1992). The bedrock
beneath the glacial deposits is the Aspen Shale Formation, some 1,500 feet of "dark-gray to
olive-green siltstone and shale; contains fine- to coarse-grained silicified arkosic sandstone and
thin interbeds of grayish-black to pink and white porcellanite" (Schroder, 1969).
Based on the geologic materials present, this area is unlikely to produce high-yield wells. The
36 gpm permit-listed yield of Rivermeadows Well No.2 is likely on the high end of wellproduction potential. There is little utility to drilling deeper wells in search of more or betterquality water in bedrock strata; both quantity and quality are likely to deteriorate with depth. On
the other hand, glacial deposits of this type are quite heterogeneous. Local deposits of sand
and gravel within the generally fine-grained matrix of these deposits may be present at shallow
depths and can provide modest, sustainable quantities of good-quality water.
Recharge for the Rivermeadows area is plentiful from uphill areas, all of which are under the
jurisdiction of the U.S. Forest Service and quite unlikely to experience development. Properly
constructed wells of sufficient depth to avoid direct contamination from the surface have little
exposure to future contamination occurrences.
Immediately east of the Rivermeadows Subdivision, approximately coincident with the Snake
River, is the northwest-southeast trending Teton Fault. On the east side of this major offset in
the subsurface, sedimentary materials have likely been substantially re-worked by the Snake
River, producing much higher permeabilities. These deposits represent the only substantial
potential for high-yield wells for the subdivision area, but their development may be quite difficult
in terms of engineering and expense.
Future water supply development for this area should assess the feasibility of accessing Snake
River alluvial deposits as a first step. If this proves infeasible, favorable sites for additional
small-capacity wells should be investigated, focusing on identification of localized deposits of
less-fine-grained material within the complex glacial deposits. Additional geologic information
appears in the 1993 reconnaissance report by Hydrokinetics.
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Water Supply Issues
Background
The first portion of the water system was constructed in the late 1970's to provide water on a
temporary basis as a part of a much larger planned development involving approximately 350
acres and a population of 850. The booster pump station and storage tank were designed and
approved with the first phase of the development. Long term plans involving gravity storage
tanks on the adjacent forest lands were presented during this time.
However, the original developer, over the course of the next ten years, sold off the adjacent
lands that were to be a part of the Rivermeadows master development plan. Most of the lands
were sold in large parcels to individuals who have since developed the land at very low
densities. Presently the potential for expansion of the system outside of the current water
district boundaries is limited to a 30-acre remnant parcel that is the site of the main booster
station, well and storage tank. This property is zoned NC-SF and has a potential for 5 to 10
additional residences based upon County development standards.
This change in plans for the development also resulted in an incomplete water system that lacks
the necessary storage and supply to accommodate the anticipated build-out of the subdivision.
The original developer has also been the subject of a major bankruptcy proceeding, which has
eliminated his involvement from any of the remaining properties within the subdivision and left
the homeowners to resolve existing problems on their own.
A water district was formed in 1996 by the homeowners as the first step in making necessary
water system upgrades. The homeowners also made an application to the Forest Service for a
Special Use Permit to install a new gravity storage tank on adjacent forest lands. The
application process was subsequently halted by the Forest Service due to the fact that the lands
in question are presently in a "Wilderness Study Area", a classification that severely limits
options for any type of development. Without the forest lands, there are no readily available
private lands of sufficient elevation to allow for an elevated storage tank to provide adequate
pressure for the entire development.
Existing System
The Rivermeadows water system requires the use of a variable speed drive booster pump
station to pressurize the higher elevation lots. The booster pumps are supplied by an
intermediate storage tank which are in turn fed by the supply wells. The tank is buried
fiberglass with a capacity of 12,000 gallons. However, because the tank is buried at about the
same level as the adjacent booster pumps, only the upper portion of the storage volume is
useable in the event of a power outage. A schematic drawing of the main system components
is presented in Figure 26.
The primary water system facilities, which include the wells, booster pump system, control
building and storage tank, are located on land that was previously owned by the original
developer and have recently been sold as a part of a legal bankruptcy proceeding. The fate of
this land is expected to be determined in 1999 by the new owners. Until this issue is resolved,
future water system upgrade alternatives will be delayed.
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Estimated Usage
Maximum day usage is estimated to be in the range of 30,000 to 40,000 gpd although detailed
records have not been maintained. Peak usage occurs during the summer months with
irrigation and higher occupancy rates as many of the homes are used only seasonally. Little
efforts have taken place to control unaccounted for water or leakage, which is believed to
account for a portion of the peak flow. Future maximum day demands are anticipated to be in
excess of 90,000 gpd. A second well at minimum capacity of about 65 to 70 gpd would be
required to provide reliable flow.
System Improvements
The most likely option presently available to the District is the development of a new buried
storage tank on Lot 62, which was created as an open space lot as a part of the subdivision.
This site is adjacent to the second well drilled for the subdivision in 1995. A completely buried
tank Will be required in this location given the high visibility of the site. An additional well should
also be developed in the vicinity of the tank. The highest potential for success appears to be in
areas closest to the Snake River. A preliminary geological investigation, performed in 1993,
recommended that new wells target alluvial gravels which are more accessible on the east side
of the property.
A booster pump station with standby power would also be required to provide adequate system
pressure and reliability during power outages. The size of the tank and booster pump station
would depend upon the funding available to the homeowners and their desire to construct a
system capable of providing fire protection. If fire protection is provided, hydrants would also be
needed on the distribution system. The existing storage tank and booster pump station would
either be turned over to the adjacent land owner where the facilities are located or, in the ca.se
of the supply well, be used as a back-up within the Rivermeadows community system.

Recommendations
1. Resolution of the land ownership and easements for the existing water facilities must be
accomplished before a final water system plan can be developed. This would include a
determination of the development plans for this 3D-acre site.
2. A ground level storage tank with a booster pump appears to be the option most feasible
given the Forest Service's position on the adjacent lands suitable for an elevated tank. The
current storage tank is inadequate in size and deficient in serving the present needs of the
development.
3. A determination must be made with regard to the extent of a fire protection system to be
provided on this system. This would affect the sizing of the storage tank and booster pump
facility. The current distribution system, although without hydrants, is sized to provide fire
protection with several minor modifications. A minimum fire flow of 500 gpm is
recommended for this location.
4. A new supply well will be required to meet future needs. The local geology favors a site
along the east side of the development adjacent to the Snake River.
5. The water district is recommended to apply to the various state and federal funding
agencies to obtain financial assistance to allow the homeowners to provide for some type of
fire protection capability in the system.
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6. There appears to be mutual benefits for both the Rivermeadows Water District and the
owner of the adjacent partially developed 30-acre parcel to develop a common community
water system adequate to serve the needs of both developments.
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INDIAN PAINTBRUSH (10)
General
Indian Paintbrush is an isolated residential development located about 2 miles south of Wilson
on Fall Creek Road involving about 68 platted lots on 240 acres located in Section 33, T41 N,
R117W. (See Figure 27 for general location.) This residential subdivision was first constructed
in the early 1970's when a spring, which was the primary supply, was developed to serve these
hillside lots. The spring is estimated to yield about 25 gpm, however varies seasonally and from
year to year depending upon recharge in the area. A well was subsequently drilled in the mid
1980's which contributes an additional 25 gpm (actually pump tested at 45 gpm) and provides a
secondary supply source. Although the water supply has met basic needs in the past, new
development within the subdivision has created concern among the owners with regard to future
requirements.

Geology
The geology of this area has been mapped in most detail by Schroeder (1969). At the surface
are glacial deposits described as "formless glacial deposits" by Schroeder (1969), and as "drift
and outwash deposits" by Love et al. (1992). Although locally modestly productive due to the
presence of small lenses of relatively clean sand and gravel, these glacial materials are
generally dominated by a fine-grained matrix which makes development of useful water supplies
difficult and quite site-specific.
The bedrock materials beneath the glacial deposits, based on projection from areas of outcrop
starting % mile to the west, are likely steeply southward dipping and complexly faulted strata of
the Bighorn Dolomite and Darby Formation. The Bighorn Dolomite consists of fine- to mediumgrained dolomite (a carbonate rock akin to limestone); the Darby Formation at this location
consists of thin-bedded dolomitic siltstone, fine- to medium-grained dolomite, and very finegrained limestone (Schroeder, 1969). More important than the texture and bedding
characteristics of these deposits, however, is the faulting. These formations tend to be relatively
brittle, and faulting commonly produces fractures from which groundwater may be developed in
substantial quantities.
Further complicating the geology of this area is the presence of rhyolite (a volcanic rock) plugs
and flows. The area in which rhyolite rock is exposed at the surface is mapped as less than 200
feet in diameter by Schroeder (1969), but covers approximately 1/4 of Section 33, according to
Love et al. (1992). Schroeder (1969) describes these rocks as "fine-grained, dense partially
brecciated" and notes that "rhyolite flows are probably more extensive beneath the glacial till".
Although this basic rock type does not store or transmit water well, given sufficient brecciation
and availability of recharge, it could provide locally useful supplies of groundwater.
The water supply well for the Indian Paintbrush Subdivision appears to be completed in the
underlying bedrock materials. The well is variously listed as 292 feet deep (WSEO Statement of
Completion) and 335 feet deep (USEPA Sanitary Survey), with a static water level of 234 feet.
(TheWSEO depth is contradicted by the perforation log, which extends to 295 feet.) The limited
description of the material in the "main" (255 - 295 ft) and "other" (263 - 271 ft.) water-bearing
zones is of "broken rock". This is an unlikely description of glacial till, and the well locations
favors carbonate bedrock over subsurface rhyolite rocks.
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Other water supply wells in the vicinity have had similar experience to that of the Indian
Paintbrush well. There are 23 wells permitted for domestic use in the same Section (33) as
Indian Paintbrush. Permit yields vary from 2 to 40 gpm. (None of these wells has been
adjudicated, i.e. had a discharge rate officially measured by state personnel.) Nearly all are
greater than 150 feet deep, with deep static water levels as well. The most productive well
listed in this Section in the WSEO records is the only other well permitted for "miscellaneous"
use. It has a permitted yield of 40 gpm (depth = 295 ft; static water level = 224 ft.). It is located
in the southeast quarter of the southeast quarter of the Section, approximately 1 mile eastsoutheast of the Indian Paintbrush well.
Recharge for the Indian Paintbrush area is plentiful from uphill areas, all of which are under the
jurisdiction of the U.S. Forest Service and quite unlikely to experience development. Given the
depth of wells necessary to obtain groundwater in this area, if surface seals are properly
constructed, there is little concern with potential contamination. (The possibility of direct
communication with the surface through bedrock fractures is a potential concern in aquifers of
this type, but were such fractures present, it is quite unlikely that well productivity would be no
higher than it is.)
Additional groundwater supplies on the order of 10-20 gpm appear to be available through much
of the Indian Paintbrush area, given sufficient well depth and willingness to pump from depths in
excess of 200 feet. Even at this depth, groundwater elevations are still several hundred feet
higher than beneath the Fish Creek I Snake River valley floor to the east. Barring problems with
water quality, there appears to be little reason to seek non-local water supplies.

Water Supply Issues
This community system also has three storage tanks, two with capacities of about 20,000
gallons and a third with a capacity of about 10,000 gallons. Both the well and spring presently
feed the middle (lower) storage tank, which is an above ground steel tank housed within an
unheated wooden building. A booster pump station located at this middle tank pumps water to
the north and south section of the system, each of which have elevated storage tanks at the
upper elevations. A second in-line booster station pumps water to highest lots and storage tank
on the south side. There is also a lower portion of the system which is fed from the middle
storage tank by gravity. The lower portion of the system was originally developed with six inch
mains and fire hydrants. However, with additional filings, this proved to be too expensive for the
developer who subsequently opted to provide only domestic water. See Figure 28 for a general
schematic of the system.
As the subdivision has developed over the years, water demands have increased and have at
times exceeded the capacity of the present spring and well. Currently maximum day water use
is in the range of 50,000 to 60,000 gpd. Although irrigation se is somewhat less given that the
area is on a hillside and heavily tree covered many of the newer homes involve large square
footages and much higher water demands than what has occurred in the past. Also, there is
some concern for the reliability of the spring and the potential for surface influences.
Consequently the homeowners have initiated preliminary engineering plans to drill a new supply
well. Based upon a 1985 geo-hydrology study done by Hydrokinetics of Golden, Colorado for
the first well, the best potential for drilling a higher yield well (750 gpm) appears to be in the
southeast portion of the development on an existing open space lot. Recent individual wells
drilled for the Crescent H development just south of the Indian Paintbrush service boundary
indicate potential for a well with a depth in the range of 300 to 500 feet.
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Expansion of the existing community water system beyond the current service area is limited
both by the steep terrain and limited potential for additional development as dictated by County
regulations. Most of the surrounding lots have developed a larger parcels with adequate
individual wells and have little incentive to become a part of a community system. The general
area would however benefit from the installation of fire hydrant that could be accessed as fill
hydrant for tanker truck shuttles.
Other deficiencies in the system include the existing booster pump station and storage tank
located at the main spring. This facility was part of the original system constructed initially in the
mid-1970's and should be upgraded. The steel tank at the spring is a particular concern as it
has leaked in the past and over time will likely become a more major maintenance problem.
Also the booster pump system was based upon the use of multi-stage submersible pumps
mounted horizontally. As these pumps reach the end of their useful life, they should be
upgraded with a more modern system. Other improvements would include new chlorination
facilities and controls. These improvements would not yield additional supply but would simplify
system operations and reduce maintenance costs in the long run.

Recommendations
1. The present homeowners association should consider the formation of a water district (or
special improvement district) to provide greater financing options for water system
improvements. As the system ages and existing equipment reaches the end of its useful
life, costs for future improvements may exceed the capability of the homeowners association
acting on its own.
2. A new supply well in the south portion of the development should be investigated. The well
should be equipped with chlorination facilities and telemetry system for both present and
future needs. A yield of 100 gpm should be targeted with the development of a second
successful well, the existing springs should be phase out of use.
3. Future plans should include the upgrade of the existing steel storage tank located at the
. spring site. A non-corrosive concrete or fiberglass tank should be considered installed in a
frost protected enclosure or buried below ground.
4. The main booster pump station (at the spring site) should be upgraded and equipped with
standby power facilities to improve overall reliability. New mor modern controls would also
simplify the overall system operation.
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OTHER COMMUNITY WATER SYSTEMS (11)
The following provides a brief discussion of the community water systems not specifically
discussed as a part of an identified service area. Additional information for all these systems
appears in the water system database.
Spring Creek Resort. This 1,000-acre project is located on East Gros Ventre Butte
approximately 800 feet above the valley floor. The water system was constructed as a part of
the original development in the early 1980's when approval was granted for a project involving
approximately 350 condominium units. The project also involves an extensive visitor/
commercial zone dedicated for hotel/motel complex, restaurant and other visitor services. Since
the original approval, the number of condominium units has been reduced in exchange for the
creation of single-family home sites as dictated by market conditions. This reduction in units
has also reduced anticipated water demands. Operation of the system is controlled by the
developer and private homeowners association.
The water system was constructed to accommodate full build-out as originally approved. This
included two high-capacity wells (600 gpm and 800 gpm) and a 600,000-galion concrete
storage tank. The wells, located in the Spring Creek valley between East and West Gros Ventre
Buttes, pump water approximately 900 feet vertically with a series of three booster pump
stations to the storage tank located on the ridge above the main development. Gravity flow is
provided to all but the highest units by this system. With a reliable production capacity (largest
supply well out of service) of over 800,000 gpd, this system is capable of supplying water for
more than double the number of units anticipated. Also most lines are adequately sized to
provide needed fire flows. Consequently, no major improvements have been identified for this
system.
Gros Ventre North Subdivision. This residential development involves approximately 650 acres
of land at the north end of the West Gros Ventre Butte. The subdivision was originally created
in the late 1970's and early 1980's when a portion of the water system was constructed. The
project involves larger lots ranging in size from 5 to 20 acres. The system was not completed
until the early 1990's when new owners provided the financial resources to complete the
infrastructure and manage the sale of the remaining properties. The larger lots and mountain
views have made this development particularly attractive for recreational homeowners. The
system is presently owned and operated by a private homeowners association.
There are currently two supply wells (pumping about 85 gpm and 120 gpm) and a 200,000gallon tank. The distribution system is mostly 6-inch PVC and ductile iron but is inter-looped in
most areas. Both wells are located on the west face of the Butte and require lifts in the range of
850 feet to the storage tank. Most of the lots are served by gravity flow except for about five lots
on the ridge adjacent to the tank. A gas chlorination system has been installed to service both
wells.
Discussions with property owners in the system indicate a very high per capita use rate in
excess of the 700 gpcd rate used in this study. As no obvious leaks were found, this usage is
apparently in part caused by the extensive landscape irrigation that is common to many of the
properties. Consequently, there have been some concerns as to whether the two existing wells
are adequate to meet future demands that are anticipated to follow the current trends. This
need is likely to be some time in the future as development within the subdivision is less than 50
percent of total buildout. Possible improvements would include: 1) increasing the capacity of
the two existing wells; 2) drilling a new well; or 3) a combination of the two.
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West Gros Ventre Butte Water District (West Gros Ventre Butte Subdivision and Bar Y
Subdivision). This project involves a total of about 300 acres on the south end of West Gros
Ventre Butte. These two subdivisions (which make up the West Gros Ventre Butte Water
District) were developed in the mid to late 1970's under less stringent construction standards in
force at the time. A Farm Loan Board loan and grant was authorized to the District in the late
1980's to construct a new well and storage tank and make minor distribution system
improvements.
The system consists of two wells (25± gpm and 70± gpm) located on the west face of the butte
and an 80,000.;.gallon storage tank on the ridge. A small booster pump station services six lots
on the very top of the development. These wells also pump against estimated vertical head of
about 850 feet. The distribution lines are mostly four inch and therefore limited fire protection is
available. A 2%-inch transmission line runs from the wells to the tank. A chlorination system
has been installed to service only the main supply well.
One main concern with the system has been the small size of the transmission line that carries
the water from the wells to the storage tank. (Only the larger well is normally in service as the
second well is only used as a backup.) This limits the flow from the wells to a maximum of
about 80 gpm. Consequently, during the summer months, the supply well must run
continuously as demands increase for irrigation use. Preliminary plans have been discussed
within the district to install a new larger (4-inch minimum) transmission line and increase the
capacity of the main supply well. The main well was originally pump tested at flows as high as
150 gpm and therefore has the potential to be upgraded with a new higher capacity pump.
There is little potential to upgrade the standby well.
Skyline Ranch Improvement and Service District. Skyline Ranch is an older residential
subdivision that dates back to the 1960's. The development is located south of the Bar Y
development on a small unnamed butte that defines the main development areas. Originally
planned for individual wells, several well drilling attempts in the area met with little success
precipitating the need for a community system. This development covers an area of about 175
acres and involves a total of 66 service connections.
The water system, which was originally developed before there was DEQ or other regulatory
agency oversight, consists of two supply wells (100± gpm and 250± gpm) that pump directly into
the system as there is no reserve storage. The smaller well operates with a variable frequency
drive (VFD) on a line shaft turbine pump that is regulated by system pressure. The larger well
operates on a pressure-pneumatic tank that provides operating volume between start and stop
pressures. The main distribution system is largely made up of 4-inch asbestos-cement pipe and
does not have fire protection capability. There is presently no disinfection provided.
Although adequate water availability has at times been in question for this system, operation of
the two wells in combination appears to satisfy most of the peak summer demands. Preliminary
discussions were held in the early 1990's with the developers of the Indian Springs
Development to combine the Skyline system with at that time the proposed Indian Springs
system. Each system ultimately chose to remain independent even though the adjacent Indian
Springs system provided the opportunity for an elevated storage tank of sufficient elevation to
serve the entire Skyline Ranch system.
The Skyline system does have easements on the Snake River bottom (west of the
development) in the vicinity of the larger well that may potentially serve as a third well site
should additional water be needed. As previously described in this report, areas along the
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Snake River have the potential for very high yielding wells at depths of less than 100 feet.
Although wellhead protection is a concern, these areas remain sparsely developed. The main
distribution system is also within about 1,500 feet of the Indian Springs system should the two
entities find mutual benefit to combine operations. One of these two options is likely in the
future as the remaining lots develop in this project and demands increase. Also, neither one of
the Skyline wells is presently equipped with disinfection facilities which will likely be required in
the future.
Squaw Creek. Squaw Creek is an older system that also dates back to the early 1970's. The
development involves approximately 500 acres and is located south of Jackson in foothills
approximately 500 feet above the Snake River. Water supply wells in this area have all met
with limited success as several small springs supply much of the water to the limited
development that has occurred in the area.
Much of the Squaw Creek water system was re-built in the early 1980's with a State Farm Loan.
This included rebuilding of the spring area and most of the distribution system. Also in the early
1990's, funding was obtained from the 'NVVDC to develop additional supply as the system had
relied on a single spring that, during dry years, barely sustained the system needs. Two shallow
wells were ultimately drilled on adjacent U.S. Forest lands to the north of the development in
Game Creek to supplement the springs. Also, additional storage was added. Total production
capacity is presently estimated to be about 80 gpm (spring-30 gpm; two wells at 25-gpm each).
Total system storage is presently 40,000 gallons. A chlorination system has been installed at
the spring site to allow chlorine to be added to either wells or the spring. See Figure 29 for a
general system schematic.
With most of the system re-built and an adequate water supply available with the new wells in
Game Creek, no new improvements are anticipated for this system.
Highland Park Estates. This system serves a small isolated subdivision located approximately
10 miles south of Wilson on the Fall Creek Road with a total of 21 lots on about 150 acres. The
development was created in the late 1970's. The general area is surrounded by Forest lands as
future development potential in the area is limited. Also, most of the lots in the area are greater
than five acres, making extension of a community system less economically feasible. In
addition, lots within the adjacent subdivision have been able to develop individual wells for their
water supply.
The system consists of a single well (pumping an estimated 95 gpm) and a series of pressurepneumatic tanks that provide limited storage for operation of the well. There are presently only
a few homes on the system as demands are limited. The distribution system is primarily 4-inch
and smaller pipe as no fire protection is provided. The well system was designed for the future
addition of a hypo-chlorination system.
Future needs would include the installation of a second well to provide additional supply during
peak demand periods and to provide emergency back-up supply. Chlorination facilities will also
be required as drinking water regulations require disinfection of groundwater systems in the
future.
Indian Springs. Indian Springs is a relatively new residential development created in the early
1990's following the purchase of Boyles Hill State School section from the State of Wyoming.
This development involves a total of 35 lots on about 180 acres, however only 25 lots are
presently on the water system. The water system was also designed for a guest lodge facility
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that has recently been abandoned in favor of six additional residential lots. The total lots on the
water system would be increased to 31. The hillside lots and amenities associated with this
development cater to larger recreational home development.
The water system consists of two potable 150-gpm wells that pump to a 150,000 gallon storage
tank on the top of Boyles Hill. The distribution system consists of mostly 6- and 8- inch pipe and
has been designed to provide fire protection. A hypochlorination system has been installed at
the first main well house that services both supply wells. No improvements are anticipated for
this system which has excess capacity for the anticipated development. This system could
potentially supplement the Skyline Ranch system with the installation of a connection main from
Indian Springs. The system mains are presently about 1,500 feet apart.
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VII.

FINANCING ALTERNATIVES

The following represent the most commonly used sources of funding for the planning, design,
and construction of water supply improvements in the State of Wyoming and Teton County:

WWDC -Rural Domestic Water System Program
The Governor appointed Wyoming Water Development Commission provides funding for public
water systems with priority given to water supply, storage and transmission facilities. The
agency does not typically fund distribution facilities or water treatment systems. Grants at 60%
of the total construction cost are available for new projects to qualified applicants or sponsor. A
local match of 40% is required which can be made up of by loans provided by the WWDC at a
current rate of 7.25% APR for up to 30 years or other funding sources. Rehabilitation projects
are funded at 50% grant and 50% local match. Oversight for this program is provided by the
.Select Water Committee made up of five state senators and five state representatives.
Criteria for eligibility in the program limit the assistance to public water systems with 20 or more
service connections. Also additional information on the ability and willingness to pay the
matching portion of the project is required when the state investment exceeds $10,000 per tap
for public water systems. In addition, sponsors must be public entities (or form a public entity
early in the process) and must not involve private developers who could potentially benefit from
a project.
The WWDC recognizes three levels of projects which typically progress in detail and specificity
as described below:
Level I - Reconnaissance Studies - These studies are preliminary analyses and
comparison of development alternatives.
Level II - Feasibility Studies - The typical Level II process consists of two phases
which serve first to address project feasibility and then, if the project is
determined feasible, to refine the project to the status necessary for a Level III
funding request.
Level 111- Project Development - This phase includes final design, permitting,
land acquisition, and construction of the project.
Levell and Level II projects are often funded by the WWDC at no cost to the sponsor. Level II
programs frequently involve the drilling of new exploratory wells, which are initially funded by the
WWDC. The wells, if successful, are then incorporated into the construction portion of the
project (Level III) at the funding rate established for the project. This places essentially all risk
for the well drilling on the State rather than the sponsor and is an important benefit to small
community systems struggling financially to make improvements.
Applications for new projects are accepted on an annual basis and must be submitted with the
required information prior to September 15th . The projects are reviewed by the WWDC
professional staff, which makes recommendations to the Governor appointed commission and
Select Water Committee. Approval by both these entities allows the project to be a part of the
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annual WWDC legislative program, which must be approved by both the Governor and full
Legislature during their regular annual session.

SLIB - State Land and Investment Bond
The Wyoming State Land and Investment Bond (previously known as the Farm Loan Board),
which consists of the top five elected officials in the state, provides grants and loans through the
Federal M'ineral Royalty and the Joint Powers Act programs respectively. The grant and loans
are administered by the Office of State Lands and Investments. Grant applications are
considered twice a year at the January and July meetings of the Board. Grants are typically
considered at 50% of the total eligible project costs. For water projects, the most current loan
rate has been 7.25% APR with a typical term of 20 years.
Although no formal application form is required, applicants must provide a wide range of
information about the project, including cost estimates and maps, and about the entity making
the application. Grant application deadlines are the third Thursday of April and the third
Thursday of October (90 days before the actual State Land Board meetings in July and
January). Entities including special districts and municipalities are eligible for the funding.
School Districts are specifically not eligible for this type of funding.
Priority for the grant funds is given to projects necessary to meet federal or state health and
safety requirements. Also water and sewer facility improvements are an acknowledged priority.
Unlike the WWDC, no restriction is placed upon the use of funds far distribution system
improvements or water treatment facilities. However no legal fees are eligible in this program.
These funds are sought by communities and districts throughout the State for a wide range of
projects in addition to water and sewer facilities. Consequently, total funding requests are often
several times the amount of funds available.

DWSRF - Drinking Water State Revolving Fund
The 1998 Wyoming State Legislature passed legislation (State Statute 16-1-301 through 16-1308) that authorizes the implementation of a State Revolving Fund (SRF) for public water supply
systems. The program permits the State to receive an estimated $69-million over a seven year
period. Although the funds originate from the federal government, the program will be
implemented and administered by the Wyoming State Loan and Investment Board, the
Wyoming Water Development Commission and the Department of Environmental Quality. The
Legislature Select Water Committee provides oversight for this program.
The primary purpose of the program is to provide low interest rate loans - 4% APR over a 20year term - for public systems to address public health and Safe Drinking Water Act compliance
issues. The program is designed to help systems that have exceeded specific MCLs, most
specifically from causes beyond the control of a given system. In the State of Wyoming, issues,
which typically cause a given system to rank high, include positive tests for coliform bacteria,
exceeding of turbidity standards, and inadequate or aging treatment facilities.
The program also includes a $1.25-million set aside (10% of the currently available funds) to
perform "source water assessments" and delineations. The intent is to delineate the areas from
which water supply systems derive their water and assess the potential for contaminants within
these areas. This specific portion of the funding is intended to be modeled after the existing
Wyoming Wellhead Protection Program. As with wellhead protection, the program is voluntary
and available to system owners who have an interest in the assistance.
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The program is intended to be paid back with revenues generated by a municipality or special
district. Consequently, no bond election is intended. However, the need for elections to incur
debt has been the subject of considerable debate and legal discussions and should be reviewed
by qualified attorneys working for the Town or District to avoid the potential problems on a new
project.

RUS - Rural Utilities Service Grants and Loans
This federal funding program is administered by the Rural Utilities Service (RUS) as a division of
the U.S. Department of Agriculture with specific preference to small municipalities under a
population of 10,000. Funding is available for both water and wastewater projects. Unlike other
funding programs, the RUS gives priority through a ranking system to lower income areas,
projects involving health and safety issues and small population areas. A block of funds in the
order of $4.5 million has been made available annually within the State of Wyoming at the start
of the fiscal year (October 1) with a ratio of about 2 to 1 loans to grants.
Grant programs are typically limited to low income areas only which, based upon the available
income data, would preclude most of Teton County. However loans at a current rate of 5.125%
APR are available for all projects with terms usually up to 30 years. The interest rate follows the
commercial market and is adjusted on a quarterly basis. The loans are available to
municipalities, Water Districts, and Improvement and Service Districts for most reasonable
water or sewer related improvements. Project specific engineering and legal fees are also
eligible as are costs for easement or right of way procurement. Certain specialized equipment
such as high capacity fire protection systems, oversized wells and computerized meter reading
systems are however typically excluded. The loans can also be used as the matching funds for
grant provided by other agencies such as the State Land and Investment Board and Water
Development Commission.
In recent years since the loan rate for WVVDC financing has been raised to 7.25% APR (from a
previous 4% APR), these lower interest rate funds provided by the RUS have been depleted
before the end of the fiscal year. Therefore, although there is no application deadline,
interested applicants should plan in advance to apply for the funds to avoid a delay to the next
funding cycle. Representatives of the program have indicated that no qualified project has
however, been denied funding over the long term.
Prior to the approval of loan funds, a formal "general obligation bond election" must be held in
accordance with state statues. The election is estimate to add an additional $3500 to $5000 to
the project cost and is an eligible cost item.
Table 40 provides a summary of the four principal water supply funding programs outlined
above compares grant percentages and interest rates. It is important for applicants looking to
maximize funding to become familiar with all programs to optimize interest rates and insure the
availability of funds in a timely manner.

Capital Facilities Tax
Teton County has also made use of the optional 1% Capital Facilities Sales Tax, as provided for
by State Statue, to fund various community infrastructure projects. This tax together with other
state and local taxes brings the Teton County rate to 6 percent. Preference has been given to
projects, which benefit a wide base of town and county residents. The tax has been used in the
recent past for such projects as:
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TABLE 40
COMPARISON OF PRINCIPAL WATER SUPPLY SYSTEM FINANCING PROGRAMS

PROGRAM
W\NDC

TYPICAL
GRANT %
60%1)

TYPICAL
LOAN
INTEREST
RATE
7.25%

TYPICAL
LOAN TERM
(YRS.)
204)

ITEMS ELIGIBLE FOR
FUNDING5)
Water Supply
Water Storage
Water' Transmission
Engineering/Admin.

APPLICATION
DEADLINE

BOND
ELECTION
REQUIRED

SeQtember 15

Yes

AQril15
and October 15

Yes

SUB

50%

7.25%

204)

Same as W\NDC plus
Water Distribution
Water Treatment
(No Legal Costs)

DWSRF

0%

4.00%

204)

Same as SUB
Emphasis on Public
Health Issues

November6)

No

5.125%3)

304)

Same as SUB plus
Project Specific Legal
Costs

No Specific
Deadline7)

Yes 8)

RUS

1)
2)
3)

4)
5)

6)
7)

8)

0%2)

60% Grants for new projects. 50% Grants for rehabilitation.
Grants are available for low-income areas only and Teton County would not currently qualify.
RUS Interest rates based upon market and is adjusted quarterly.
Terms for W\NDC and SUB can be extended to 30 years and RUS to 40 Years depending upon specific project issues.
List of eligible items is not total inclusive. Consult with agencies directly for more specific information.
Priority lists and ranking begins approximately one year before funds become available at the first part of the federal fiscal
year on October 1.
Available funds are frequently committed early in the fiscal year which starts October 1 prompting applicants to apply early in
the funding cycle.
RUS specifically requires formal bond election in accordance with State statutes. State Statutes may require bond elections
.
for special districts to assume any type of debt.

Jackson Wastewater Treatment Plant Expansion
Teton Village Wastewater System Upgrades
Town and County Street Improvements
Airport Terminal Expansion
New Schools (Jackson and Wilson)
New Hospital and Nursing Home
New County Recreation Center
The tax must first be approved by a joint powers board consisting of members of the Jackson
Town Council and Teton County Board of Commissioners to be placed on a ballot. A majority of
the voters taking part in the special election must also approve the tax. The tax raises
approximately $3.5 to $4.0 million per year based upon current sales revenues.
A primary advantage of this tax in Teton County is that it is paid in large part by non-residents
who are estimated to contribute up to 70% of the total. Also this is a locally directed program
that involves little involvement from the state or federal government. The disadvantage is the
fact that all proposals must first be approved by the joint powers board and subsequently by the
voters. Based upon past experience, this gives preference to the larger projects affecting the
overall community. Projects benefiting a specialized group have yet to been funded with this
revenue source. Also, these funds, which are highly sought after for a wide range of uses, are
presently committed for almost ten years based upon current approved projects and projects in
planning. Based upon these factors, the Capital Facilities Tax should only be seen as a
possible funding source for larger, long-term water projects that would benefit large populations
such as within the Town of Jackson or Teton Village.

Other Funding' Sources
Other potential funding sources include general obligation and revenue bonds. Proportionally
high set-up fees for the bonds, which typically add significantly to the costs for small projects,
and rates less favorable than the State and Federal funding sources make these alternatives
less popular for water projects.

Water District Formation
Most financial assistance programs require the sponsor to be a legal subdivision of the state
and a public entity. Consequently, private homeowners associations do not qualify. Such
entities are however eligible to form a Water District (or an Improvement and Service District,
ISO) in accordance with State Statutes to become eligible for funding. Table 41 outlines the
primary steps necessary to form a Water District, a process that typically takes a minimum of
about six months. (A similar parallel process is required for the formation of an ISO.) Interested
applicants should incorporate this additional time in their planning for water system
improvements.
Costs to form a district vary as much of the work can be done, under the guidance of an
attorney, by individual homeowners. Also, larger districts involve more significant costs for
elections and such. Total costs in the range of $1,500 to $5,000 for the smaller systems. In all
cases, the advise of a qualified attorney should be sought.
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TABLE 41
GENERAL STEPS AND APPROXIMATE TIME SCHEDULE
TO FORM WATER DISTRICT
Statutory Time
Requirement
N/A

Actual
Estimated Time
4 Weeks

N/A

4 Weeks

Hearing to take
place 20 days
minimum to 40 days
maximum (after
petition is filed}

4 Weeks

1}

Initiate a Petition to Form a District, Need
Signatures from 10% of Qualified Taxpaying
Electors (Property Owner and Registered
Wyoming Voter).

2}

File Petition with Board of County Commissioners
and get on Commission Agenda to set hearing
date. ($200 Filing Fee).

3}

Board of County Commissioners (BCC) set
hearing date. County Clerk publishes Notice of
Hearing. (Action to set hearing date and the
actual hearing usually take place at regular
commissioners meeting).

4}

BCC holds Public Hearing and sets election date
and appoints three (3) election judges. Begin
publication for election in newspaper. (County
Clerk responsible for publication.)

Election notice
published once per
week for 3
consecutive weeks
prior to election.

4 Weeks

5}

Hold election for District formation and election of
Board of Directors. (Wyoming registered voters
only.)

Polls open for 5
consecutive hours
between 9:00 AM
and 7:00 PM

1 Day

6}

Election judges present results to Board of County
Commissioners. Commissioners pass resolution
establishing District. (Usually takes place at
regular meeting.)

N/A

4 Weeks

7}

County Clerk sends "Copy of Resolution" to
Secretary of State, District offiCially formed.

30 Days

4 Weeks

5Y2 to 6 months

Total Time

Notes: 1}

2}

Estimated time periods assume process moves smoothly without protests from
property owners and that all documents are prepared in advance and signed and
filed at their earliest time.
Information pursuant to W.S. 41-10-101 through 41-10-157.
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VIII. SUMMARY OF SYSTEM IMPROVEMENTS
AND ESTIMATED CONSTRUCTION COSTS
General
A principal purpose of this project is to identify present and future water supply needs for the
study area. As previously stated, the focus has been placed upon the ten identified service
areas, which have been selected on the basis of present or future needs. The selection of the
service areas and summary of key issues is described in greater detail in Section VI.
The recommended water supply needs are based upon the inventory developed for each
specific water supply system and the service area analysis. Most of the listed improvements
are described in the recommendations section for each service area.

Estimated Costs by Service Area
Table 42 summarizes approximately seventy (70) cost estimates by service area for potential
water system improvements identified for the project study area. The improvements are
grouped in three time periods based a relative urgency as to whether they are considered
current needs (in the next five years) future needs (in the next ten years) or long term needs
(more than ten years away). This classification is designed to provide a general indication of
the future funding requirements for the various water supply facilities in the study area over time
without specifying a rigid timeline for the improvements. It is also acknowledged that many of
these identified improvements, particularly the long-term items, may not occur or may be
replaced with alternative plans. The primary purpose of this table is to list future improvement
possibilities and assign costs to determine general resource needs.
All costs presented are preliminary in nature and based upon general concepts and not upon
specific engineering plans. The costs in Table 42 combine the major construction components
with fees and allowances for engineering design, construction administration, legal assistance,
easements and contingencies and are based in general upon a standard WWDC format. One
departure from the WVVDC format is the fact, given the conceptual nature of these cost
estimates, the 15% contingency has been applied to all costs including construction and
engineering. Consequently, the costs are conservatively high and are designed with some
safety factor for future budgeting purposes. All costs are in 1999 dollars.
This table is based upon the available water supply and land use planning information for the
various service areas. Many of the future resource needs will result from existing older water
supply systems that will need improvements because they were inadequately sized for their
service area, were constructed to much lower standards, have facilities that have exceeded
their useful life or are faced with new, more stringent water quality standards.
It is also recognized that many of the listed improvements may not be specifically eligible for
'N\NDC grant or loan financing. Most items listed relate to some present or future need and as
such will be eligible for some form of financing (see Section VII for options) and were therefore
included in the matrix of overall costs. Concept level cost estimates, which show the major
project components and represent the basis for this table, are presented in Appendix D for each
entry.
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TABLE 42
SUMMARY OF WATER SUPPLY NEEDS BY SERVICE AREA
SERVICE
AREA

Jacksonl
South Park
1)

CURRENT NEEDS (1)
1999-2004
Description
Cost Estimate
1) Rafter J 500 gpm Well
$76,000
2) Rafter J Control Buildingl
Standby Power
3) Rafter J Second
Transmission Line
4) Connection to South Park
Village from Rafter J
5) Connection to Hi Country
subdivision

$320,000
$92,000
$75,000
$65,000

$628,000

SUB-TOTAL

Teton Village
2)

FUTURE NEEDS (2)
2005-2010
Description
Cost Estimate
1) Jackson Wells # 9, #10
$956,000
and #11, 1000 gpm each
2) Upgrade Saddle Butte
$210,000
Booster Station
3) Upgrade Snow King
$70,000
Booster Station
4) Upgrade Hillside SID
$70,000
Booster Station
5) Upgrade Aspen
$250,000
Highlands Booster Sta.
6) Generator for Jackson
$220,000
Well #5
7) Snow King Resort
$220,000
Booster Station
8) Upgrade Saddle Butte
$480,000
Distribution System
$2,476,000
1) Standby Power for Main
$340,000
Wells
2) Well # 4 1000 gpm
$450,000
3) Loop Lines
4) Abandon Spring

SUB-TOTAL

1) Aspen Line Looping

$270,000

2) Install VFD on Fire Well

$150,000

Teton Pinesl
Wilson
3)

SUB-TOTAL

$420,000

1) Additional Standby
Power for Teton Pines
2) Teton Pines Well #4 500
gpm
3) Teton Pines Telemetry
System Upgrade
4) Wilson Meadows Well #5
500 gpm
5) Wilson Fire Well (2)
6) Nethercott Fire Well (2)
7) Extend Service to
Millward Trailer Park

LONG TERM NEEDS (3)
2011-2020
Description
Cost Estimate
1) 1.0 MG Storage Tank @
$2,200,000
Leeks Canyon
2) South Park Transmission
$1,300,000
Line/Highway 89
3) South Park Road
1,900,000
Transmission Line
4) Upgraded Telemetry
$400,000
System

1) Storage Tank Upgrade
2) Telemetry System
Upgrade

$5,800,000
$1,130,000

$165,000

$240,000

$1,030,000
$250,000

$331,000

1) Community System for
Wilson
2) Community System for
Nethercott

$1,295,000
$1,000,000

$760,000

$210,000
$100,000
$160,000
$160,000
$200,000
$1,411,000

$1,760,000

Note: All costs are preliminary. In addition to construction costs, estimates include engineering design, construction administration, and an
overall contingency of 15%. More cost information is available in Appendix 4.

TABLE 42
SUMMARY OF WATER SUPPLY NEEDS BY SERVICE AREA
SERVICE
AREA

JH Golf and
Tennis
4)

CURRENT NEEDS (1)
1999-2004
Description
Cost Estimate
$365,000
1) New 500 gpm Well
2) Well #1 and #2 Upgrades
3)Telemetry Upgrades

$382,000
$78,000

FUTURE NEEDS (2)
2005-2010
Description
Cost Estimate
1)Connect to Teton
$93,000
Shadows
2) Emergency Connection
$100,000
to Bar B Bar
3) Loop Lines
$260,000

$825,000

SUB-TOTAL
Kelly
5)

LONG TERM NEEDS (3)
2011-2020
Description
Cost Estimate

$453,000
1) Fire Protection Wells (2)

$220,000

1) Community System

$1,860,000

1) Fire Protection Well (1)
2) Upgrade for Evans MHP
Water System

$110,000
$580,000

1) Community System

$1,550,000

Hog Island
6)

$170,000
$460,000

1) Community System

$1,710,000

Hoback
Junction 7)

1) Fire Protection System
2) Upgrade for Snake River
MHP Water System

$690,000

$630,000
1) Chlorination System for
Alta Pipeline
2) Spring Upgrade
Alta/Grand
Targhee
8)

3) Chlorination System
upgrades for Grand
Targhee

$89,000
$78,000
$89,000

1) Fire Protection Wells for
Alta Area
2) Transmission Line
Upgrades for Alta
3) Connect to Targhee
Towne
4) New Well for Grand
Targhee
5} 0.2 MG Storage Tank for
Grand Targhee

SUB-TOTAL
1} New Supply Well and
Chlorination
Rivermeadows
2} New Storage Tank -Water District
150,000 gal
9)
3) Booster Pump Station
with Standby Power

SUB-TOTAL

$256,000

$232,000
$1,340,000
$47,000

1) 0.2 MG Storage Tank for
Alta @ Teton canyon
2) Abandon Alta Springs

$570,000

3) Supply Wells for Alta

$330,000

-

$340,000
$710,000

$2,669,000

$900,000

$154,000
$460,000
$394,000

$1,008,000

Note: All costs are preliminary. In addition to construction costs, estimates include engineering design, construction administration, and an
overall contingency of 15%. More cost information is available in Appendix 4.

TABLE 42
SUMMARY OF WATER SUPPLY NEEDS BY SERVICE AREA
SERVICE
AREA
Indian
Paintbrush
HOA
10)

SUB-TOTAL
Other
Community
Systems
11 )

SUB-TOTAL
GRAND
TOTAL

Note:

FUTURE NEEDS (2)
CURRENT NEEDS (1)
LONG TERM NEEDS (3)
2005-2010
2011-2020
1999-2004
Description
Cost Estimate
Cost Estimate
Description
Description
Cost Estimate
$227,000 1) Storage Tank Upgrade
$341,000
1) New Supply Well
$80,000 2) Abandon Springs
2) Chlorination system
$93,000 3) Booster Station Upgrade
$316,000
3) Telemetry System
and Standby Power
Upgrades
$400,000
$657,000
1) Skyline Connection to
1) Gros Ventre West
$170,000 1) New Skyline Supply Well
$284,000
$167,000
Indian Springs
Transmission Line
2) Gros Ventre North New
2) Gros Ventre West to Gros
2) Gros Ventre West Well
$90,000
$185,000
$268,000
Supply Well
Ventre North
Upgrade
3) Highland Park Well and
3) Skyline Chlorination
$80,000
$196,000
Chlorination
System
$340,000
$665,000
$435,000

-

$3,877,000

$10,901,000

$15,310,000

All costs are preliminary. In addition to construction costs, estimates include engineering design, construction administration, and an
overall contingency of 15%. More cost information is available in Appendix 4.

Potential for Regionalized Water Systems
Given the fact that most areas in Teton County have access to adequate water supply of good
quality, the potential for regionalized systems with large service areas is limited, particularly
compared to other locations in the state. The main exception is Jackson and the South Park
area where a pattern of higher density development is expected to continue as the Town of
Jackson expands in the only possible direction. These higher density areas will also require fire
protection both to satisfy current regulations and as a measure of good planning. Other private
lands such as Wilson, Teton Village, and the Jackson Hole Golf and Tennis area where there
are undeveloped private lands have access to relatively inexpensive water and are more likely
to drill individual wells than construct new transmission lines.
Most land owners contacted in connection with present and past studies have a strong
preference for independent wells since they are simpler to operate, relatively affordable, are not
regulated to any significant degree by any state or federal agency, do not require chlorination (a
concern expressed by many people in opposition to community systems) and allow the
individual to have total control of the amount of water used. Only areas where drilling costs are
extremely high, water is not readily available, or development densities require common
systems with fire protection preclude individual wells are likely to see regional water systems.
There are however a number of systems in Teton County which have the potential to be
combined with one another to provide an overall more efficient operation. Even though they do
not fit the true definition of regionalization, the combined systems generally represent good
water supply planning and provide a number of overall advantages. These include savings with
regard to operation and management labor, increased reliability with multiple supply sources,
reduced SDWA monitoring expenses, reduced power costs, and a larger user base to share
common infrastructure costs. Also, a number of systems in Teton County have excess capacity
which can be shared with an older or inadequate system, avoiding the need for certain new
capital expenditures. In some cases, fire protection can be provided to smaller systems that
would not, on their own, be able to provide the required infrastructure. A summary of the
systems with potential for interconnection or regionalization is provided in Table 43.
Table 43 also includes the author's opinion regarding the potential for the various systems to be
combined. Three systems, Hi Country Subdivision connecting to the Town of Jackson, South
Park Village connecting to Rafter J, and Teton Shadows connecting to the Jackson Hole Golf
and Tennis are seen as having a high potential to be implemented. All three systems in
question are older and located in close proximity to the adjacent larger system. All three would
benefit from a more reliable water supply and potentially some fire protection. All three smaller
systems could be connected to the larger system without requiring any significant improvements
or upgrades, other than what is expected to take place regardless of the connection.
Along with the advantages, many property owners see a number of disadvantages with
combined systems. Some of the issues raised by system owners include:
differences with regard to billing, metering and water use practices;
the reluctance of a newer system to extend service to an older system for fear of
additional costs that may be result in upgrading the older system;
the concern that combining systems will reduce the available water supply;
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TABLE 43
SUMMARY OF COMMUNITY WATER SYSTEMS WITH POTENTIAL FOR REGIONALIZA TION

MAIN SYSTEM

Jackson

RafterJ

Melody Ranch

Teton PineslAspens

Wilson Meadows

MAIN SYSTEM
STATUS

Municipality

Water District
(WD)

Homeowners
Association
(HOA)

Water District
(WO)

Improvement
and Service
(I.S.D.)

SATELLITE SYSTEM

POTENTIAL FOR
TYPE OF
SATELLITE TO
STATUS
SYSTEM
COMBINE WITH MAIN
SYSTEM

REMARKS

Hi-Country

C

W.O.

High

RafterJ

C

W.o.

Moderate

1.5 miles from Town system

Melody Ranch

C

HOA

Moderate

Long Term if transmission line is
extended into South Park"

South Park Village

C

HOA

High

Steak PublO Bar B

NC

HOA

Moderate

Little Horse Thief

C

HOA

Moderate

L.V.P.L. Office

NC-NT

private

Moderate

Originally developed by same
landowner as Melody Ranch
Requires highway crossing

Steak PublO Bar B

NC

private

Moderate

Abuts Melody Ranch Development

Nethercott Area

None

private

Moderate

Calico

NC

private

Low

Cost for distribution system a primary
issue, fire protection provides some
incentive
Adequate water supply available

Vista Grande

NC

private

Low

Adequate water supply available

Bar J Chuck Wagon

NC

private

Moderate

Makes most sense for fire protection

TVKOA
Teton View Trailer
Park
Wilson Meadows

NC

private

Moderate

C

private

Moderate

C

I.S.D.

Low

Makes most sense for fire protection
Makes most sense for fire protection
and future development potential
Water readily available, new system

Wilson Area
Commercial

NC

private

Low

More likely for Wilson to be served by
individual wells

Wilson Area
Residential

None

private

Low

More likely for Wilson to be served by
individual wells

Adjacent to Town system

Assumes Rafter J increases supply
capacity to allow expansion
Small independent system

TABLE 43
SUMMARY OF COMMUNITY WATER SYSTEMS WITH POTENTIAL FOR REGIONALIZA TION

MAIN SYSTEM

MAIN SYSTEM
STATUS

JH Golf and Tennis

Private Utility

Evans Trailer Park
(Hog Island)

Private

Alta Community
Pipeline

Homeowners
Association
(H.O.A.)

West Gros Ventre
Butte

Skyline Ranch

NOTES:

SATELLITE SYSTEM

POTENTIAL FOR
TYPE OF
SATELLITE TO
SYSTEM STATUS COMBINE WITH MAIN
SYSTEM

REMARKS

Teton Shadows

C

HOA

High

Bar B Bar

C

HOA

Moderate

WyOOT Facility

NC-NT

State

Low

Greatest potential for fire protection

Hog Island Area

None

Private

Low

Greatest potential for fire protection

Targhee Towne

C

HOA

Moderate

Targhee Village

C

Private

Low

Water ~istrict
(W.O.)

Gros Ventre North

C

HOA

Low

Preference to remain independent. Can
provide gravity flow to Gros Ventre
West. Rejected this option in the past

I.S.0.

Indian Springs

C

HOA

Low

Preference to remain independent. Can
provide gravity flow to Skyline Ranch.
Rejected this option in the past.

HOA = Homeowners Association
WD Water District
ISD Improvement and Service District
C Community System
NC Non-Community System
NC-NT = Non-Community, Non-Transient

=
=
=
=

System will likely need upgrade
Potential mutual benefit to reduce
infrastructure improvements

Strong preference on the part of both
systems to remain independent
Over 2 miles away and has access to
adequate water

concerns with regard to the use of chlorine, particularly when a small system that has
not used; any type of disinfection;
perceptions about the quality and taste of one water supply versus another;
concerns about increased administrative costs and more complications with a larger
system; and
the desire to maintain control of a given system.
Overcoming these issues is often difficult particularly if a given area has operated independently
for a long time. Consequently, future funding for water supply projects should encourage
consideration of all potential areas for regionalization before funds are made available.
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IX.

USER FEE ANALYSIS

Given the general and conceptual nature of this study, no attempt was made to calculate
specific user fees for the recommended improvements within the various service areas. At this
reconnaissance level, there are many variables and assumptions including: 1)the number of
users; 2) types of financing; and 3) level of improvements that would be required to estimate
these figures. Also, other alternatives not considered in this study, are likely to be developed.
Estimates based upon such a wide range of variables, which cannot be accurately defined at
this time, would be of questionable value for future planning efforts and could result in
unrealistic user fees (too low or too high), that could potentially sway decision makers
incorrectly.
As a more beneficial effort, an analysis was made of the current user fees being charged by
various water systems in Teton County. Table 44 represents a summary of user fees from
systems where this type of information was available.

TABLE 44
SUMMARY OF MONTHLY USER FEES FOR
SELECTED WATER SYSTEMS IN TETON COUNTY, WYOMING
SYSTEM
Town of Jackson
Teton Village
Aspens Water & Sewer District
rSquaw Creek
Teton Shadows
Hi-Country
Wilson Meadows
Indian Paintbrush
NOTES:

AVERAGE MONTHLY RATE
$8.251)
$11.00
$25.00
$21.00
$10.00
$20.00
$18.002)
$10.00

1) Jackson amount is the base rate.
2) Wilson Meadows cost is preliminary.

These data show user fee rates that range from $8.25 to $25.00, with an average of $15.40.
This compares to a range of $5.00 to $67.00 with an average of $22.72 for average monthly
water bills found in a statewide study of more than 140 conducted by the \NWDC in 1997. It
should be noted that the water rates are often based upon different factors which make direct
comparisons among the system subject to some question.
At both the County and State level, the lower monthly fees are associated with larger municipal
systems that have larger user bases and alternative funding sources for improvements. The
higher fees are associated with the smaller systems which rely totally on user fees for revenue
and have smaller numbers to share the costs. This is particularly the case for smaller systems
which have undergone recent improvements and are in the process of paying back. Also, most
small systems do not cover future improvements or depreciation of equipment adequately and
are often required to raise rates significantly for new projects.
In most all cases, the key factor affecting the ability to finance new improvements is the number
of users or ratepayers who ultimately will be responsible for loans. With grant funds becoming
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less available over time, loans are anticipated to make up a significant portion of the financing
available to small systems. As a result, most systems will be required to finance improvements
with increases to their monthly user fees to avoid significant one-time assessments and enable
all users to participate.
Table 45 presents a summary of additional costs per month to finance $100,000 of
improvements for four separate funding scenarios. The scenarios range from 100 percent loans
at current market rates to 60% grants as presently provided for certain cost eligible VVWOC
improvements. Both State Land and Investment Board and Rural Utility Services rates are used
in this analysis. The affect that the number of users has on the monthly user fees is significant
where additional monthly fees of $20.00 are required for a system involving 15 users compared
to an increase of $3.00 for a system involving 100 users under the same financing scheme.
The significant impact caused by users is shown graphically in Figure 30, where costs per user
per month drop significantly when the number of users increases to more than 35. This obvious
cost peruser sensitivity argues in favor of larger more regionalized systems where new
infrastructure financing can be shared. It is often common with smaller systems to require
essentially many of the same improvements or expenditures on a system serving 15 users as
systems serving 50 or more users.
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TABLE 45

DEBT SERVICE COST VERSUS NUMBER OF SYSTEM USERS

15
20
25
30
40
50
60
70
80
90
100
150
200
250
300
400
500
750
1000
1500
2000
2500
3000

$49.85
$37.39
$29.91
$24.92
$18.69
$14.95
$12.46
$10.68
$9.35
$8.31
$7.48
$4.98
$3.74
$2.99
$2.49
$1.87
$1.50
$1.00
$0.75
$0.50
$0.37
$0.30
$0.25

$19.94
$14.95
$11.96
$9.97
$7.48
$5.98
$4.98
$4.27
$3.74
$3.32
$2.99
$1.99
$1.50
$1.20
$1.00
$0.75
$0.60
$0.40
$0.30
$0.20
$0.15
$0.12
$0.10

$42.86
$32.14
$25.71
$21.43
$16.07
$12.86
$10.71
$9.18
$8.04
$7.14
$6.43
$4.29
$3.21
$2.57
$2.14
$1.61
$1.29
$0.86
$0.64
$0.43
$0.32
$0.26
$0.21

ASSUMPTIONS:
1. Wyo. State Land and Investments Board (APR)
2. Rural Utilities (APR)
3. Term for all loans (years)
4. Amount financed ($)

=

=

=

=
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7.25%
5.125%
20
$100,000

$17.14
$12.86
$10.29
$8.57
$6.43
$5.14
$4.29
$3.67
$3.21
$2.86
$2.57
$1.71
$1.29
$1.03
$0.86
$0.64
$0.51
$0.34
$0.26
$0.17
$0.13
$0.10
$0.09

FIGURE 30 DEBT SERVICE VERSUS NUMBER OF USERS
NUMBER OR USERS
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SUMMARY OF MASTER PLAN CONCLUSIONS
AND RECOMMENDATIONS

The following represent general conclusions and recommendations developed as a part of the
Teton County Master Plan for the overall study area as well as conclusions and
recommendations related to groundwater and specific service areas. Additional and more
detailed findings and recommendations are provided in the sections on "Groundwater
Resources" and "Water Supply Needs By Service Area."

General Study Area
1. Groundwater of adequate quantity and quality is available in most areas where
higher density future growth is anticipated in Teton County, limiting the potential for
large regional systems even with anticipated increased development, and largely
precluding the need to consider surface-based water supplies.
2. Land use trends are expected to favor continued residential development with limited
pockets of commercial intermixed. This type of development has notto date caused
significant groundwater quality problems. However, the principal aquifer serving the
study area is generally highly vulnerable to cotamination. To insure the continued
high-quality of the study area groundwater supply:
•

"wellhead protection" should be included as a "finding" for all future development
proposals in both Teton County and the Town of Jackson;

•

design and construction standards for wastewater disposal systems should be
strictly followed and existing wastewater disposal systems should be well
maintained; and

•

expanded or new land use management activities throughout the study area
should be reviewed in terms of adequate aquifer protection.

3. With the current rules, regulations, and standards in place at the federal, state and
local levels, most new developments in Teton County are anticipated to properly
develop water supply systems. Most water supply problems are anticipated to be
associated with older systems that pre-date current regulations.
4. Many private system owners have strong reservations about connecting to a larger
water supply even if there are demonstrated savings in overall efficiencies and costs.
The most common issues include concerns about the use of chlorine, availability of
water, and the potential for future increased costs.
5. Many public water systems in Teton County lack disinfection facilities. With the
pending implementation of EPA groundwater disinfection regulations in 2002, a
number of systems will be in need of system upgrades. Some of these systems may
have a greater incentive to share or combine water supplies as a result of the new
requirements.
6. Many of the public water systems, including several larger systems, lack accurate
and reliable meters to monitor pumping and water use. All systems should repair
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existing meters or install new meters to insure reliable operation important for
quantifying current system needs, identifying leakage within the distribution system,
and planning for future requirements.
7. Water supply for fire protection is also lacking in many areas, particularly older
systems constructed before the 1991 Teton County fire protection regulations.
These needs will also increase as development increases, particularly in the more
remote areas, which have numerous small pre-existing lots and no nearby municipal
water system.
8. The many existing remote fire supply wells and "dry hydrant" systems should be
inventoried and mapped (as a part of the Teton County GIS) by local fire
departments. A maintenance schedule should be developed for all the active
systems to insure proper operation during emergency conditions.
9. The data, information and GIS maps developed as a part of this study will be helpful
to many of the public systems in Teton County which will be required to provide
detailed information in compliance with specific requirements related to the Safe
Drinking Water Act and Amendments. These include:
•

Consumer Confidence Reports due October 19, 1999 (See Section V)

•

Capacity Development Standards effective October 1, 1999 (See Section V)

•

Source Water Assessments (ongoing) (See Section VII)

10. There are presently a number of public water systems in Teton County that rely on
springs for a portion of their water supply. A vulnerability analysis should be
performed for these systems to determine the risk of their continued use versus the
development of properly constructed groundwater supply wells.
11. The principal exposure of study-area groundwater supplies to contamination is
through accidental spills and improper application of agricultural chemicals.
Although neither of these has historically been a large problem, the status of
transportation safety, emergency response, and proper chemical application
programs should be reviewed.
12. In addition to attention to wellhead and aquifer protection, water system vulnerability
to contamination can be generally reduced by extraction of groundwater from deeper
zones of the aquifer and by development of multiple-well systems. Consolidation
into larger water-supply systems should consider retention of dispersed groundwater
production facilities as emergency supplies.

Service Area Issues
13. The main area of groundwater quality concern for individual wells and septic systems
is in Wilson and along the Teton Vii/age Road where seasonal groundwater levels
are high, soils are extremely permeable, and numerous small acreage platted lots
exist. Areas such as Wilson and the Nethercott Subdivision represent the highest
concentration of wells and leachfields and are prime candidates for construction of a
common sewer system.
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14. The most likely places for expanded community water systems include South Park,
where higher densities are anticipated, the AspenslTeton Pines area where
numerous non-community water supplies operate nearby in areas of individual wells
and leachfields and the Wilson and Nethercott areas where higher density residential
and commercial development is taking place on smaller lots with individual wells and
leach fields.
15. The potential for community systems in outlying areas such as Kelly, Hog Island,
Hoback Junction (which also involve small lots with individual wells and leachfields),
and Alta is low given the relatively high cost to extend common water in these areas
where future development is expected to be limited and satisfactory individual on-site
water supplies have to date been developed.
16. Several smaller older community systems should consider connections to nearby
larger more established facilities to insure better control of water quality and provide
for a more efficient operation. These include the Teton View Trailer Park, the South
Park Village Subdivision, the Hi Country Subdivision, Teton Shadows, and the
Targhee Town Subdivision. Funding incentives for the systems involved in these
connections should be provided.
17. A wide range of possible water system improvements have been identified for the
study area requiring extensive resources to implement. Priority should be given to
improvements within areas that will affect larger segments of present and future
population. These include the major development nodes in the County - South Park,
Wilson, Teton Pines and Teton Village - along with several resort developments
including Grand Targhee and the Jackson Hole Golf and Tennis Club.
18. Water system improvements will be required for a number of isolated community
systems that have no feasible alternative to connect to a larger adjacent system.
These include the Rivermeadows Water District, the Indian Paintbrush Subdivision,
and the Grand Targhee Ski Resort.
19. The following remote areas should be considered for the development of reliable,
year-round fire protection water supply systems: Wilson, Kelly, Hoback Junction, and
Alta.
20. The following Community Public Water Systems listed in the author's recommended
priority, will need to install disinfection facilities on their systems. In some cases,
connection to an adjacent larger community system may be a workable option.
High Priority (spring systems, areas of high public exposure)
Teton Village Spring Supply
Grand Targhee Spring Supply
JH Golf and Tennis - wells
South Park Village - well (or connect to Rafter J)
Indian Paintbrush - springs
Alta Community Pipeline - spring
Moderate Priority (older wells)
Rivermeadows wells
Hi-Country Subdivision - wells (or connect to Town of Jackson)
Millward Trailer Park (or connect to Teton Pines)
J-W Subdivision
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C-v School for Disabled
Targhee Towne
Evans Trailer Park
Skyline Ranch
Little Horsethief Canyon
Snake River Mobile Home Park
Teton Shadows (or connect to JH Golf and Tennis)
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