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I.

INTRODUCTION

INTRODUCTION
A.

PURPOSE
This report presents the results of the first phase of a two phase

study which is to provide an analysis of the water supply needs of
various communities located within the North Platte and Little Snake
River drainages and supplemental irrigation water needs within the Little
Snake River Conservancy District.

This Phase I study, authorized by the

North Platte Water Development Joint Powers Board and funded by the
Wyoming Legislature through the Wyoming Water Development Commission, is
being made to inventory the existing water supply, treatment and storage
systems, water rights, water use, and water needs of the various communities and the Conservancy District.

This information will be used in

the subsequent Phase II Study to determine future water needs.
B.

SCOPE
Principal requirements of the Phase I analysis include:
•

Contact the following cities, towns, and special districts:
Little Snake &
North Platte
Upper Basin
Little Snake
Baggs*
Dixon
Little Snake
River Conservancy
District
North Platte
Bosler
Rock River
Medicine Bow
Hanna-Elmo *
Elk Mountain
Rawlins*
Sinclair
Laramie
Saratoga*
Riverside
Encampment
Centennial**

North Platte
Middle Basin

North Platte
Lower Basin

Casper*
Mills-Wardwell*
Evansville*
Midwest
Edgerton
Glenrock*
Douglas*
Brooks Water &
Sewer District

Lusk
Guernsey
Fort Laramie
Glendo
Torrington
Wheatland
Cheyenne
Pine Bluffs
Chugwater
Hartville*
Lingle

i

*North Platte Water Development Joint Powers Board Members.
**Added to original scope.
•

Determine which cities, towns, and special districts are interested
in participating in the Little Snake River Water Management
Project.

•

For each community interested in participating, obtain as much
of the following data as possible:
Service area boundary
Existing water appropriations
Diversion facilities and capacities
Raw water storage facilities and capacities
Treatment facilities and capacity
System water quality
Clear water storage facilities and capacity
Schematic and capacities of system and transmission pipelines
Fire fighting capability
Problems/shortcomings of system
Metering system and hilling process
Mobile water tank system
Rate schedule
Principal uses of finished water including constraints on use
Municipal uses of finished water
Commercial/industrial uses and demands
Known or anticipated increases or decreases in demand
Service area population
Service area total water use
Service area per capita domestic use
Service area peak demand
Need for supplemental agricultural water within Little Snake
River Conservancy District

Projections of future water needs will be conducted under Phase II
of the analysis and were not included in the scope of this report.

c.

BACKGROUND
The 1979 Wyoming Legislature passed Enrolled Act No. 49 which called

for a water management study of the Little Snake River, authorized Stage II
of the Cheyenne Water Project, and defined Stage III.

The Enrolled Act

defines "Stage III" as:
" • • • a transhasin diversion of water from the headwater of the
Little Snake River and its tributaries on the western side of the
Continental Divide north and west of Stage I and Stage II. Stage III

ii

proposes to construct storage structures to increase storage for inbasin use and to construct interception lines and diversion and
collection structures to increase availability of water for transportation of water across the Continental Divide from the Little Snake
River drainage into the North Platte River system, and increase
storage and availability of water for use by cities, towns, and other
water users located in Carbon, Albany, Natrona, Converse, Niobrara,
Goshen, Platte, and Laramie Counties • • • "
The 1979 Wyoming Legislature also passed Enrolled Act No. 58 which
formed the Wyoming Water Development Commission (WWDC).

This act pro-

vided for the appointment of nine Commission members, two from each of
the four water d,ivisions in the State and one at-large member.

The Act

transferred the Wyoming Water Development Program, along with the responsibility for water and related land resources planning, to the new
Commission.

This gave the Commission a dual role of planning for the use

of Wyoming's water on a statewide basis and planning for the development
of specific individual projects.
The WWDC prepared a study and report in compliance with Enrolled Act
49, entitled Cheyenne Water Project Feasibility Study (Water Resources
Research Institute, 1979).

This study dealt almost exclusively with the

evaluation of Cheyenne's proposed Stage II water project.

The study also

evaluated the projected needs and the existing water supplies of several
southeast Wyoming communities.

The WWDC, in its Report to the Wyoming

Legislature (1979), recommended that monies be allocated to prepare a
feasibility report detailing storage development programs to meet inbasin needs of the Little Snake River drainage.

The WWDC, based upon

WRRI's study, also recommended evaluation of the feasiblity of constructing
a transbasin diversion pipeline to meet the increasing needs of North
Platte River basin communities.
In 1980, the Wyoming Legislature through Enrolled Act No. 43 appropriated monies and directed the Wyoming Water Development Commission to
prepare a feasibility study and preliminary engineering plans for Stage III
of the Little Snake River Water Management Project as defined in
W.S. 41-2-204 (a) (iv) and (v).

Pursuant to these objectives, the Wyoming

Water Development Commission selected a consultant to conduct a feasibility study of a system to provide water for transbasin diversion as

iii

well as providing in-basin storage sufficient to meet projected demands.
The Wyoming Water Development Commission also contracted the services of
the Wyoming Game and Fish Department to supplement the study by identifying and enumerating populations of fish inhabiting the various streams
within the study area.
Under the coordination of the WWDC, the report entitled Little Snake
River Water Management Project, Feasibility Study (Banner Associates,
Inc. 1980) was completed in November 1980.

The timing made it impossible

to digest the contents of the report, hold public hearings, and formulate
recommendations to the legislature when it convened in 1981.
The 1981 Wyoming Legislature approved a footnote on the appropriation
bill identifying $5,000,000 to be used by the WWDC to prepare final
plans and specifications for the Stage III project defined in
W.S. 41-2-204 (a) (iv).

The exact items to be pursued by expenditures of

these funds are more particularly defined as follows:

An additional five million dollars ($5,000,000.00) is appropriated
from the Water Development Account under W.S. 39-6-305(g) to be
expended by the Wyoming Water Development Commission to obtain water
permits, plan methods of funding, develop plans and specifications
and perform geological and other studies and investigation necessary
to expedite the Stage III project defined in W.S. 41-2-204 (a) (iv).
The plans and specifications shall be developed for the Battle Creek
to Jack Creek Collection System and Pipelines, Jack Creek Reservoir
and Jack Creek to North Platte River Pipeline and Upper Savery
Reservoir. Any city, town or special district contributing to the
costs under this section shall be included within the option to
purchase Stage III water as described by Section 2, Chapter 72,
Session Laws of Wyoming 1980.
In April 1981 the WWDC held public hearings in Casper, Rawlins,
Baggs, and Rock Springs for the purpose of receiving input from those
citizens affected by the proposed projects.

Many objections, corrections,

and alternative recommendations were voiced, as well as support for the
proposed projects.

In an effort to comply with the enacted legislation

and to respond to comments from the affected public, the Wyoming Water
Development Commission prepared a supplementary report entitled Little
Snake River Water Management Project, Examination of Alternatives
(WWDC, 1981).

In the report, the WWDC outlined all Stage III alternatives

iv

that were to be evaluated in future work.

These alternatives included

new variations that were developed as a result of the public hearings.
As a follow-up to the 1981 report just referenced, the WWDC prepared
a short summary report entitled Little Snake River Water Management
Project, Status Report (WWDC, January 1982).

This status report did not

pick a specific alternative, but rather defined what each of the alternatives would entail.

Regardless of which alternative is ultimately

chosen, certain items of work were indicated in the January 1982 Status
Report as needing to be completed prior to any water project actually
getting under way.

One of those items was to "conduct an indepth inves-

tigation of the short and long range needs of potential water users
including municipal, industrial, and agricultural".
The Wyoming Water Development Commission contracted with the North
Platte Water Development Joint Powers Board to perform this water users
needs study in 1983.

The original members of the North Platte Water

Development Joint Powers Board include:

Baggs, Casper, Douglas, Evansville,

Glenrock, Hanna, Hartville, Mills-Wardwell, Rawlins, and Saratoga.
Cheyenne has since joined the Board as an advisory member.
In March 1983, the North Platte Water Development Joint Powers
Board contracted with Black & Veatch, Engineers-Architects to perform
Phase I of a Water Supply Needs Analysis for the North Platte and Little
Snake River drainages.
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II.

SUMMARY OF FINDINGS AND RECOMMENDATIONS

SUMMARY OF FINDINGS AND RECOMMENDATIONS

A.

DISCUSSION
In January 1982, the Wyoming Water Development Commission (WWDC)

staff presented a "Little Snake River Water Management Project - Status
Report" to the Commission.

The "CONCLUSIONS" section of that report is

repeated below:
"CONCLUSIONS
The last obstacle involving major decisions is a philosophical
one. There is a possibility of developing enough water to meet
both in basin and out of basin needs for the near future, and
there is the option to develop Wyoming's entire allotment in the
Little Snake River drainage. The question is whether to limit
the size of development to that of identified short term needs
and committed industrial demands, or to develop the maximum
amount available at the time irregardless (sic) of cost. This
is a difficult question and must be resolved before a specific
Stage III alternative is selected.
Once an alternative is selected work can proceed in several
phases, many of them occurring simultaneously. The work can
progress as follows:

1.

Coordinate environmental assessments or EIS with the
U. S. Forest and/or the Bureau of Land Management.

2.

Pursue the acquisition of right of way.

3.

Amend existing water right filings and submit additional applications where appropriate.

4.

Complete surveying and mapping of reservoir sites,
pipeline routes and diversion points.

5.

Conduct an indepth investigation of the short and
long range needs of potential water users including
municipal, industrial, and agricultural.

6.

Conduct a hydrologic analysis of the sections of the
North Platte River affected by this program to
identify conveyance losses.

7.

Prepare a final design and plans and specifications
for all elements of selected alternative.
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8.

Prepare a financing plan for the entire project
including costs to agriculture, municipalities, and
industry.

9.

Prepare an operation plan for the entire system.

As always, legal protests and federal restraints can be
anticipated as the process begins to unfold. The actual delays
resulting from such action are difficult to predict, however,
it is anticipated that the before mentioned items could be completed by the end of the 1984 calendar year."
In January 1983, the North Platte Water Development Joint Powers
Board (NPWDJPB) authorized Black & Veatch/Wright Water Engineers to begin
Phase I of a Water Supply Needs Analysis.
the WWDC work list.

This corresponds to Item 5 in

Funds for the study have been furnished to the

NPWDJPB by the WWDC.
The Water Supply Needs Analysis was divided by the NPWDJPB into two
phases.

Phase I of the study consists of a data gathering phase and is

complete with this report.

Phase II of the study will be the actual

water needs analysis.
During the course of Phase I of the Water Supply Needs Analysis, it
has become very apparent that the water needs analysis, by itself, is
only a small portion of the overall project.

The overall supply concept

for the project as outlined in a previous feasibility study for the
Commission that was complet.ed in November 1980 is no longer considered
viable.

Other alternatives, some of which were partially evaluated in

the January 1982 Commission Status Report, are being considered.
ingly, the water supply end of the project has not yet been fixed.

AccordThe

supply end of the equation must be fixed into one or more viable options
and evaluated in detail.

Project capital and operating costs must be

generated to determine the cost of the project water to each of the end
users.

The demand for project water will be heavily affected by the cost

of the water.

Levels of subsidy, if any, for the project by the State of

Wyoming and/or industrial sales of water must be determined to ascertain
the price of the water to the NPWDJPB members.

vii

Special consideration

should be given to annual operating costs and revenue requirements,
especially during the early years of the project.
It is apparent that many of the potential users of Little Snake
River Water Management Project water in both the Little Snake River
drainage and North Platte River drainage have junior water rights and/or
temporary filings which may adequately meet their needs for a number of
years, except during drought conditions.

Revenues to cover project

operating costs may therefore be best generated by selling project shares
in lieu of project water.
Our findings and recommendations follow this discussion.
listed our findings and recommendations under two categories.

We have
The first

category includes those items pertinent to Phase I and Phase II of the
Water Supply Needs Analysis.

The second category includes those items

pertinent to the overall project.
B.

FINDINGS
Phase I of the Water Supply Needs Analysis is complete.

The data

collected is presented in detail in the main body of this report.

The

data has been briefly summarized in Tables 1 through 5 which are bound at
the end of this Summary of Findings and Recommendations.
Additional findings and observations pertaining to the Water Supply
Needs Analysis and overall project are as follows:

1.

Little Snake River Drainage - Needs Analysis, Phase I and II
a.

A need appears to exist for a rural/municipal water supply
to insure that Baggs, Dixon and Savery have water for
municipal/domestic uses during low flows in the Little
Snake River. The magnitude of the water need should be
quantified in more detail. A conceptual design and cost
estimate should be prepared for a municipal/rural water
supply system under Phase II of the study.

b.

The need exists for supplemental irrigation water supplies
for existing direct flow water rights in the Savery-Little
Snake River Water Conservancy District. Storage will be
required to provide supplemental irrigation water to the
existing rights. Additional detailed analyses are warranted once a reservoir site is fixed.
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c.
2.

The industrial needs for project water within the Little
Snake River drainage should be quantified.

Little Snake River Drainage - Overall Project
a.

The viable alternative(s) for furnishing irrigation,
municipal and industrial water in the Little Snake drainage
should be selected and evaluated in detail.

b.

A complete hydrologic and water right analysis should be
prepared for any new dam sites proposed. The hydrology
and water right analysis for any dam sites previously
evaluated should be reviewed and updated.

c.

A complete geotechnical feasibility study should be performed at any new dam site proposed (e.g., Fish Creek).
The geotechnical feasibility for any previously proposed
dam sites which will be a part of the overall project
should be reviewed. Conceptual designs should be prepared
or updated for any viable dam site. Provisions for
recreational use at any dam site should be evaluated.
Engineering and construction cost estimates should be
prepared for each dam site.

d.

The Board, Commission and State of Wyoming should decide
how much of their Little Snake River allotment they wish
to develop at this time. Consideration should be given by
the Board's, Commission's, or State's water rights
attorneys as to whether water developed must be actually
utilized at the time of development to protect their
rights of use. If project size and cost is a factor, the
Board/Commission should consider only providing enough
storage for irrigation to provide a full irrigation water
supply during a year in which nature provides an 80 per
cent chance supply_ The Board/Commission may want to
consider providing a 98 per cent chance supply for the
municipal and industrial needs within the Little Snake
River drainage.

e.

The stream flow requirements necessary to satisfy recreational and environmental concerns in the Little Snake
River drainage should be reevaluated.

f.

Little Snake River drainage water quality considerations
should be reevaluated for the project ultimately selected.

g.

Annualized capital costs and annual operating costs
should be developed for the Little Snake River portion
of the overall project.
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3.

4.

h.

Water sales and project revenue requirements should be
estimated for each class of water user within the Little
Snake River drainage.

i.

In preparing Little Snake River irrigation revenue estimates, consideration should be given to the fact that
during wet years, many of the existing irrigators will not
need supplemental water supplies.

j.

A complete operational study for the Savery-Little Snake
River ·Conservancy District water right owners should be
prepared when a project has been selected. Conveyance
losses and return flow analysis should be prepared in more
detail. A detailed water utilization versus water supply
analysis describing shortage/storage requirements for the
individual water rights and ditches will be required to
provide an equitable means of assessing costs.

North Platte River Drainage - Needs Analysis, Phase I and II
a.

The need exists for municipal water supplies in the North
Platte River drainage. The need should be quantified in
more detail and extended in time.

b.

It is apparent that many of the municipalities in the
North Platte drainage have junior water rights. Those
municipalities may only need project water during drought
conditions. Detailed hydrologic and water right analyses
are warranted to determine the quantity of project water
which each entity will actually need during a given level
of drought.

c.

Industrial water demands in the North Platte River drainage
should be identified and quantified.

d.

Potential irrigation uses for project water, if any,
should be evaluated for the North Platte River drainage.

e.

Municipal return flow measurements should be obtained for
all participating entities. Consumptive water uses should
be determined and presented in the Phase II report.

North Platte River Drainage - Overall Project
a.

The viable alternative(s) for diverting, storing and
bringing water across the Continental Divide with possible
additional storage should be selected and evaluated in
detail.
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b.

A complete hydrologic and water right analyses should be
prepared for any new dam sites or diversion sites proposed.
The hydrology and water rights at any dam sites previously
evaluated, which are part of the overall project, should
be reviewed. The Board/Commission should consider providing a 98 per cent chance supply for the municipal and
industrial needs within the North Platte River drainage.

c.

A complete geotechnical feasibility study should be performed at any new proposed dam site. The geotechnical
feasibility of any previously evaluated site should be
reviewed. The geotechnical feasibility of any tunnels and
complex pipeline routes should be evaluated.

d.

Conceptual designs should be prepared for any new dam
sites, diversion facilities, pipelines and tunnels involved
with the project. Engineering and construction cost
estimates should be prepared for each item of construction.

e.

A pipeline route should be selected for each alternative.
Right-of-way problems should be identified.
costs should be estimated.

Right-of-way

f.

The di~charge point to the North Platte River or its
tributary should be selected. If involved, provisions
should be made for a separate tap and supply to the City
of Rawlins. Costs should be identified and assigned to
specific users where possible.

g.

If required, an Environmental Impact Statement should be
prepared for any dam sites or pipelines. Environmental
concerns should be addressed if waters are discharged to
any tributary stream to the North Platte. Recreational
uses at any reservoirs developed should be evaluated.
Fish and Game personnel should reevaluate any impact the
final project selected will have on the fisheries and game
in the affected areas.

h.

A complete return flow/conveyance loss study should be

performed on the North Platte River.
i.

A detailed operational plan should be prepared for the
system upon completion of the return flow/conveyance loss
study. Bureau of Reclamation and State Engineer personnel
should be involved in preparing the operational plan. The
Bureau reservoirs on the North Platte will make close
coordination necessary to administer the river and control
releases.
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j.

The Board's, Commission's or State's water rights attorneys
should determine whether all of the water developed must
be immediately utilized at the time of development to
protect their rights of use.

k.

Annualized capital costs and operating costs should be
developed for the North Platte River portion of the overall project.

1.

Water sales and project revenue requirements should be
estimated for each class of user within the North Platte
River drainage.

m.Particular attention should be paid to the annual operating
costs and estimated revenues of project alternatives,
especially during the early years for energy intensive
alternatives that require considerable pumping.

C.

n.

In preparing revenue estimates, consideration should be
given to the fact that during wet years, many of the
municipalities that already have junior water rights may
not need project water.

o.

Western slope to eastern slope diversion reliability
should be considered as a factor in whether to site a
reservoir on the eastern side of the divide to store
project water. This must be coordinated with any
restrictions that may apply from interstate water supply
compacts.

RECOMMENDATIONS

1.

Phase II of the Water Supply Needs Analysis for the North
Platte and Little Snake River drainages should be completed as
soon as possible.

2.

The Board/Commission should select the supply alternative(s)
considered viable and assign some individual or firm the overall responsibility for preparing a comprehensive Final Report
for the Little Snake River Water Management Project.
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TABLE 1
WATER USAGE
COMPARISONS AND SUMMARIES

Community
or District

Data
Year

Data Year
Population

Baggs
Bosler
Brooks Water and
Sewer District
Casper
Centennial

1982

500 (E)

-

1983
1980
RIA

Cheyenne
Chugwater
Dixon
Douglas
Edgerton

1980
1980
1980
1981
1980

Elk Mountain
Encampment
Evansville
Fort Laramie
Glendo

1980

Glenrock
Guernsey
Hanna/Elmo
Hartville
Laramie

-

Data Year
Total Annu~l Usage
(mil gal)
·52.3

-

lilA
53,000 (S .A., E)
lilA

155.1 (E)
4,501.3
lilA

57,107 (S.A. )
282
82
5,750 (E)
510

4,718.0
N/A
N/A
565.3
21.4

-

-

Per Capita Usage (Using Data Year Population)
Average Annual
Peak
Peak
Daily
Daily
Hourly
(gpcd)
(gpcd)
(gpcd)
286

N/A

N/A

lilA

N/A
1,079
N/A

-

N/A
645

233
N/A
226

lilA
N/A
N/A

N/A
N/A
N/A
N/A
N/A·

-

-

NlA

N/A
N/A
N/A

552

N/A
N/A
772
163

269
115

-

(E)

1980
1983

2,652
355
350 (E)

141. 7 (E)
N/A
N/A

146 (E)
N/A
N/A

571

1980

2,736

245.0 (E)

245 (E)

462

170 (E)
148 (E)
229

442
490+ (E)

1982

1982
1979

-(E)

2,285
149 (E)
24,285

-

N/A
N/A
2,032.4

-

371

548

-

(E)

-

N/A

-

N/A
N/A
N/A

TABLE 1
WATER USAGE
COMPARISONS AND SUMMARIES
(Continued)

Community
or District

Data
Year

Lingle
Lusk
Medicine Bow
Midwest
Mills/Wardwell JPB

1980
1980
1983
1977+
1980

Pine Bluffs
Rawlins
Riverside
Rock River
Saratoga

1980
1980

Sinclair
Torrington
Wheatland

-

Data Year
Population
474
1.650
750 (E)
N/A
2,139
1.077
11.547

1981

-

1980
1980

N/A - Information not available.
E
- Estimated.
S.A. - Service Area.

-

-

-

2,410 (E)
5,442
5,816

-

Data Year
Total Annual Usage
(mil gal)
N/A
171.4 (E)
N/A
N/A
N/A
219.4
1,195.0 (E)

-

-

187.0

-

N/A
419.3 (E)

Per Capita Usage (Using Data Year Population)
Peak
Average Annua.l
Peak
Daily
Daily
Hourly
(gpcd)
(gpcd)
(gpcd)
285
250
150
170

N/A
(E)
(E)
(E)

(E, Mills)

N/A
N/A
450 (E)
375 (E)
600 (E, Mills)

N/A
N/A
750 (E)
656 (E)
N7A

558
284 (E)

N/A
710 (E)

N7A
N/A

213

622 (E)

N/A

-

N/A
198 (E)

-

N/A
774 (E)

-

N7A
N/A

TABLE 2

WATER RIGHTS AND WATER YIELDS
COMPARISONS AND SUMMARIES
Water Yields Available
Community
or District
Baggs
Bosler
Brooks Water
and Sewer
District
Casper
Centennial
Cheyenne
Chugwater
Dixon
Douglas
Edgerton
Elk Mountain
Encampment
Evansville
Fort Laramie
Glendo
Glenrock
Guernsey
Hanna/Elmo
Hartville
Laramie

Water Rights-Recorded Appropriations
Raw Water
Total
Ground Surface and
Storage
Surface
Water
Ground Water Reservoirs
Water
(cfs)
(cfs)
(cfs)
(ac-ft)
0.59

I,

-

6.92
28.0 '2'
"/
N/A
'3'
13.021.1 "
0.50
0.49'4'
13.56" '/
None

-

-

3.62
None
None
1.0

-

3.81
0.06
17.93

1.0

-

None
57.2
N/A
49.7
0.06
None
None
0.99

-

0.67
5.39
2.23
4.01

-3.34
0.80
23.18

1.59

None

6.92

None

-

85.2
N/A

-

70.6
N/A

Average Conditions
Total
Surface Ground Surface and
Water
Water
Ground Water
(cfs)
(cfs)
(cfs)
None

-

1.67
42.0
N/A

13.070.8
0.56
0.49
13.56
0.99

86.969
None
None
None
4.25

40.2
None
N/A
6.35
None

--

-

-

-

-

0.31

-

None

Some junior surface and ground water priorities
Junior ground water priority
Junior surface water priority
Some junior surface water priorities
Junior ground water priorities

None

-

-1.86

N/A
0.37

N/A
0.37

None

0.67

2.20

N/A
12.00

None
N/A
11.13

41.11

Junior surface water priorities; may purchase water from
Gasper

49.5
0.53
N/A
6.35
0.25

5.01

None
See Text

1.67

9.3
0.53
N/A
None
0.25

1.86
None
None

7.15
0.86

Junior ground water priorities

Junior surface and ground water priorities

32.8
None
None

1.2

0.31

-

72.9
N/A

30.9
N/A

4.29
5.39
2.23

-61.96

Drought Conditions-Possible Further Limitations to Yields
(If junior priorities are noted, water supply withdrawals
could be subject to regulation during drought conditions)

-

2.87

-1.2

N/A
23.13

Junior surface and ground water priorities
Junior ground water priorities
Junior ground water priority
Junior ground water priorities
Some junior ground and surface water priorities
Junior ground water priorities
Junior ground water priorities

TABLE 2

WATER RIGHTS AND WATER YIELDS
CO~rP ARISONS AND SUMMARIES
(COntinued)
Water Yields Available
Community
or District

Water Rights-Recorded Appropriations
Total
Raw Water
Surface
Ground Surface and
Storage
Water
Water
Ground Water Reservoirs
(cfs)
(cfs)
(cfs)
(ac-ft)

Average Conditions
Total
Surface Ground Surf'ace and
Water
Water
Ground Water
(cfs)
(cfs)
(cfs)

Lingle
Lusk
Medicine Bow
Midwest
Mills/
Wardwell
JPB

None
None
2.0
0.81
None

3.51
9.51
2.54
1.88
7.13

3.51
9.51
4.54
2.69
7.13

None
None
None
None
None

None
None
None
0.35
8.02

4.23
6.45
0.67
None
5.79

4.23
6.45
0.67
0.35
13.81

Pine Bluffs
Rawlins
Riverside
Rock River
Saratoga

None
15.85

8.69.
1.61

8.69
17.46

None
1,888.16

None
6.35

N/A

N/ A1 5'

2.32

None

Sinclair
Torrington
Wheatland
TOTAL
TOTAL, Adjusted
Appropriations(7)

-

-

4.0

-

0.36

-

-

4.36

-

-

38.29
24.51

38.29
24.51

13,120.24

246.60

13,366.84

639.24

246.60

885.84

None
None

-

J;\

1,559.4,6 . .

None
None

-

0.11

-

6.46

-

2.32

-

-

N/A
None

MIA
8.88

N/A
8.88

122.99

81.12

204.11

Drought Conditions-Possible Further Limitations to Yields
(If junior priorities are noted, water supply withdrawals
could be subject to regulation during drought conditions)
Junior ground
Junior ground
Junior ground
Junior ground
Junior ground
a temporary

'J

water priorities
water priorities
water priorities
water ~r.iorities
water priorities; surface appropriation is
filing

Junior_ground water -'priorities
Junior ground water priorities
Junior surface and ground water priorities

Junior ground water priorities
Junior ground water priorities

TABLE 2
WATER RIGHTS AND WATER YIELDS
COMPARISONS AND SUMMARIES
(Continued)
General Notes
•

N/A means information was not available at the time this report was printed.

•

Recorded appropriations totals do not include temporary filings.

•

Recorded appropriations may. include permits that are not currently used.

•

Recorded appropriations do not include irrigation permits--only permits allowing consumptive use are included.

See individual community narrative for further details.

Footnotes

~

~:

(1) Baggs - surface water appropriations restricted to April 15 through September 30 only.
(2)Casper - additional 1981 surface water appropriations relating to CAID/USBR agreement not included in summary.
improvements are made. Also recharge permits not included in total. See text for explanation.

Water is not available until

(3)Cheyenne - recorded surface water appropriation figure is meaningless; see text for explanation.
(4)Douglas - 1.23 cfs of consumptive use restricted to May 1 through September 30 only.
(5)Rawlins - yield available from storage reservoir included in surface water yield available; see text for explanation.
(6)Saratoga - storage permits co-owned with Wyoming Game and Fish Commission.
(7)Adjusted Total - this total does not include the Cheyenne surface water permit for 12,481 cfs on Crow Creek which is not realistic; see text for
explanation.

TABLE 3
WATER SYSTEM INFORMATION
COMPARISONS AND SUMMARIES

MISCELlJL~EOUS

Community
or District

1980 1
Population ( )
(persons)

Number of
Hater Services
(taps)

Clear Water Stor~ge
Total
Per Capita
(1,000 gal)
(gal/person)

Fire
Rating(2)

Transmission
Map Available
(yes or no)

~ater

Baggs
Bosler
Brooks Water and
Sewer District
Casper
Centennial

N/ A
13 \
53,000 (S.A.) ,
N/A

N/A
N/A
N/A

1,500.0
23,000.0
N/A

N/A
434
N/A

10
4
10

Yes
Yes
No

Cheyenne
Chugwater
Dixon
Douglas
Edgerton

57,107 (S.A.) 3)
282
82
6,020
510

15--2143 (1980)
N/A
N/A
N/A
N/A

22,000.0
100.0
N/A
7,000.0
600.0

385
355
N/A
1,163
1.176

5
9
10
7

Yes
Yes
Yes
Yes
Yes

-

-

-

N/A
N/A
N/A

1,975.0
55.0
170.0

745
155
463

8
9

855 (1980)

1,743.8

637

8

780 (1983)
N/A
N/A

1,000.0
45.0
11 ,500.0

437
302
471

9

Elk Nountain
Encampment
Evansville
Fort Laramie
Glendo
Glenrock
Guernsey
Hanna/Elmo
Hartville
Laramie

433

-

-

2,652
355
367
2,736
2,288
149
24,410

-

250(1983)

-

-

-

225.0

-

-

520

10

-

-

-

9

-

-

-

Yes
Yes
Yes

9

9
5

Yes

-

Yes

-

Yes
Yes
Yes

TABLE 3
MISCELLANEOUS WATER SYSTEM INFORMATION
COMPARISONS AND SUMMARIES
(Continued)
Community
or District
Lingle
Lusk
Medicine Bow
Midwest
Mills/Wardwell JPB
Pine Bluffs
Rawlins
Riverside
Rock River
Saratoga
Sinclair
Torrington
'Wheatland

1980 (1)
Population
(persons)

Number of
Water Services
(taps)

474
1,650
953
638
2,139 (Mills) ,
5,739 (S.A.)(3)
1,077
11,547

-

2,410

5,442
5,816

N/A
N/A
N/A
240 (983)
N/A
N/A
N/A

-

N/A

Clear Water Storage
Total
Per Capita
(1,000 gal)
(gal/person)
382
418
1,574
1,567
1,082

8
7
9
8
8 (Mills)

Yes
Yes
Yes
Yes
Yes

216.0
19,550.0

201
1,693

7
1

Yes
Yes

-

1,250.0

-

-

N/A
N/A

N/A
2,000.0

(2)Fire rating supplied by the Insurance Services Office in Denver, Colorado.

N/A

= information

not available.

Water Transmission
Map Available
(yes or no)

181.0
690.0
1,500.0
1.000.0
6,210.0

-

519

-

N/A
344

(1)Popu1ation figures supplied by Wyoming State D~partment of Administration and Fiscal Control.

(3)S.A. means service area; estimated by community.

Fire
Rating(2)

8

-

6
7

-

Yes
No

Yes

TABLE 4
CURRENT WATER RATES
COST FOR VARIOUS RESIDENTIAL MONTHLY USAGES

Community
of District

Water Used Per Month
5,000
10,000
20,000
40,000
Gallons
Minimu1a
Gallons
Gallons
Gallons
($/month) ($/month) ($/month) ($/month) ($/month)

Baggs
Bosler
Brooks Water and
Sewer District
Casper

6.00

6.00

6.00

6.00

6.00

7.00
3.35

8.50
5.81

17.00
9.91

34.00
18.11

68.00
34.51

Centennial

N/A

N/A

N/A

N/A

Cheyenne
Chugwater
Dixon
Douglas
Edgerton

2.32
6.50
N/A
8.50
12.63

4.85
6.50
N/A
8.50
12.63

9.70
6.50
N/A
12.50
16.05

-

-

-

-

-

Mobile Filling
Facilities/Charges
Metered

hydrant~

-

charge varies

Other Comments
Higher variable rate for commercial

-

N/A

N/A
Truck fill station, outsidecity rate
N/A

None
Billing is bi-monthly; rates higher
outside city
None

19.40
6.50
N/A
20.50
20.97

38.80
6.50
N/A
38.50
29.77

Metered hydrant. maximum rate
No mobile filling facilities
N/A
N/A
Loading dock, barrel charge

Minimum based on 3/4 inch tap
None
None
None
None

--

--

-

-

Elk Mountain
Encampment
Evansville

3.50

-

-

6.50

9.50

15.50

27.50

Metered hydrant, industry rate

Fort Laramie
Glendo

3.00
6.60

3.00
7.20

3.00
8.00

3.00
10.20

3.00
14.20

No mobile filling facilities
Metered hydrant; $2.75/1,000
gallons

Glenrock

7.00

7.00

9.75

15.75

28.75

Metered hydrant; $1.40/1,000
gallons

Outside-town rate is 1-1/2 x
in-town rate

Guernsey
Hanna
Hartville

9.00
5.00

9.00
5.00

9.00
5.00

18.00
5.00

36.00
5.00

Industrial rates vary
Business rate higher

Laramie

4.00

7.25

9.65

14.45

24.05

Hydrant, per tanker capacity
Hydrant fill; $5.00/1,000
gallons
Hydrant and coin operated
station

-

-

-

-

-

-

-

-

-

-

-

Out of town and industrial rates
vary
$3.00 per year for ditch irrigation
None

-

Billed quarterly, minimum based on
3/4 inch tap

TABLE 4
CURRENT WATER RATES
COST FOR VARIOUS RESIDENTIAL MONTHLY USAGES
(Continued)
Water Used Per Month
5,000
10,000
20,000
40,000
Minimum
Gallons
Gallons
Gallons
Gallons
($/month) ~$/month) ($/month) ($/month) ($/month)

Community
of District
Lingle

7.50

7.50

7.50

7.50

7.50

Lusk

9.00

9.00

9.00

12.40

19.20

8.00
15.00
3.50

8.00
15.00
5.30

8.00
15.00
8.30

14.00
20.00
14.30

26.00
40.00
26.30

Pine Bluffs

8.00

8.35

10.10

13.60

20.60

Rawlins
Riverside
Rock River
Saratoga

5.00

6.20

12.20

24.20

8.00

Sinclair
Torrington
Wheatland

N/A
2.50

Medicine Bow
Midwest
Mills/Wardwell/Natrona
County JPB

N/A

= information

-

-

-

not available.

-

8.00

-

N/A
2.50

-

11.00

-

N/A
3.75

-

21.00

-

N/A
6.25

Mobile Filling
FaCilities/Charges
Metered hydrant; $1. 00/1,000
gallons
Metered hydrant; $1.00/1,000
gallons
Metered hydrant, standard rate
N/A
Metered hydrant

Other Comments
Business rate higher
Commercial rates vary
None
Billed quarterly
Rates shown for Mills; Wardwell and
Pioneer Districts are higher
None

48.20

Metered hydrant; $1.00/1,500
gallons
None

-

-

-

-

41.00

-

N/A
11.25

-

Hydrant fill, $25.00 minimum

N/A
Yes; $0.83/1,000 gallons

None

-

None

-

None
Business rates vary

TABLE 5
POPULATION PROJECTIONS
(PROVIDED BY STATE DEPARTMENT OF ADMINISTRATION AND FISCAL CONTROL)
(derived by using average 10-year growth rates)
1980

2010

2020

2030

AlbanI Count!

29,062

49,632

59,325

70,911

Bosler
Laramie
Rock River

N/A
24,410
415

41,687
694

49,829
830

59,560
993

Carbon CountI

21.896

33,228

38,184

43,879

433
82
611
338
2,288
953
11,547
55
2,410
N/A
586

664
133
927
512
3,472
1,445
17,511
83
3,655

764
153
1,065
588
3,990
1,661
20,123
95
4,200

877
175
1,224
676
4,585
1,908
23,124
110
4,826

887

1,019

1,171

14,069

21,350

24,535

28,194

Douglas
Glenrock

6,030
2,736

9,159
4,142

10,525
4,760

12,095
5,470

Goshen County

12,040

12,040

12,040

12,040

Fort Laramie
Lingle
Torrington

355
474
5,442

355
474
5,442

355
474
5,442

355
474
5,442

Laramie County

68,649

120,742

145,747

175,931

Cheyenne
Pine Bluffs

47,283
1,077

83,191
1.932

100,420
2.332

121,216
2,815

Natrona CountI

71,856

138,035

171,592

213,308

Casper
Evansville
Edgerton
Midwest
Mills

51,015
2,652
510
638
2,139

98,005
5,107
966
1,242
4,141

121,830
6,349
1,201
1,544
5,148

151,449
7,892
1,493
1,920
6,399

2,924

2,229

2,037

1,861

1,650

1,257

1,149

1,050

Baggs
Dixon
Encampment
Elk Mountain
Hanna
Medicine Bow
Rawlins
Riverside
Saratoga
Savery
Sinclair
Converse

Count~

Niobrara County
Lusk

xxii

TABLE 5
(Continued)
1980

2010

2020

2030

Platte County

11,975

13,908

14,619

15,367

Chugwater
Glendo
Guernsey
Hartville
Wheatland

282
367
1,512
149
5,816

334
431
1,752
167
6,759

351
453
1,842
175
7,104

368
476
1,936
184
7,468

xxiii

III.

PRESENTATION OF DATA

A.

SUMMARY OF RESPONSES TO THE NOTICE OF
INTEREST IN PARTICIPATION

SUMMARY OF RESPONSES
TO THE
NOTICE OF INTEREST IN PARTICIPATION

Community
or
District

Confirmed
Interested
In
Participating

Baggs
Bosler
Brooks Water
& Sewer
District
Casper
Centennial

X

Che~enne

X
X
X
X
X

Chugwater
Dixon
Douglas
Edgerton
Elk Mountain
Encampment
Evansville
Fort Laramie
Glendo

X

Unincorporated; No Water System

Unincorporated; Confirmed Orally

Confirmed Orally

X
X
X
X
X
X

Lingle
Lusk
Medicine Bow
Midwest
Mills/Wardwell/
Natrona Co.
Joint Powers
Board

X
X
X
X

Pine Bluffs
Rawlins
Riverside
Rock River
Saratoga

X
X

Total

Other Comments

X
X
X

Glenrock
Guernsey
Hanna/Elmo
Hartville
Laramie

Sinclair
Torrington
Wheatland

Confirmed
Not Interested
In
Participating

X
X
X
X

X

-

X
X

X
X
X
X

26
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B.

NARRATIVE SUMMARIES

BAGGS

TOWN OF BAGGS, CARBON COUNTY
LOCATION AND SERVICE AREA
The Town of Baggs lies along the Little Snake River on the west slope
of the Continental Divide.

It is located just downstream from the con-

fluence of Muddy Creek with the Little Snake River.

There are currently

about 221 acres within the corporate limits of Baggs, with approximately
166 acres (or 75 per cent of the total Town acreage) currently provided
municipal water service.

Host of the area within the Town limits that is

not provided water service is currently platted but not developed.

Baggs'

1980 Census population was 433.
WATER SUPPLY AND WATER RIGHTS
Baggs currently obtains its municipal water supply from an underground
collection system located next to the Little Snake River.

This collection

system consists of a shallow (15± feet) concrete junction box identified
as Baggs No. 1 Well which has two perforated collector pipes that extend
radially away from the well.

Each perforated collector pipe runs 250-

300 feet out from the well to separate points, each point approximately
6 feet below the riverbed of the Little Snake River, and collects water
into Baggs No. 1 Well.

The collected raw water then flows by gravity

approximately 100 feet into the wetwell of a small pumping station.
Vertical turbine pumps take suction from the wetwell and discharge the
water, after chlorine and chemicals have been injected, through a pressure
filter and into the Baggs distribution system.

A new water treatment

plant is currently under construction and will be discussed later in this
summary, as well as other existing features of the Baggs water supply
system.
Current permits to appropriate and estimated yields are summarized
below:
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Baggs We 11 No. 1
(15173)

0.31 (140 gpm) (1)

0.11 (50 gpm)

B-1

1972 priority

Water Source
(Permi t No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Enlarge Well No. 1
(31718)

0.67 (300 gpm)

included in
previous figure

Well (37522)

0.22 (100 gpm)

unknown

1977 priority(2)

0.59(4)

unknown. (3)

1901 priority

Comments
1975 priority

Surface Water
Little Snake River
(620E)
Totals 11/1 to 4/14
4/15 to 10/30

= 1.0

0.31 cfs

cfs
1.59 cfs

(I)Existing pressure filter limits average water supplied to system to
90 gpm average, 140 gpm peak. See further discussion on new WTP
under construction.
(2)It is not currently clear whether this permit is for Well No. 2 which
was abandoned, the well for the City Park irrigation mentioned in
information supplied by the Town, or the second enlargement of Well
No. 1 mentioned in information.
(3)It is not currently clear how this appropriation is used, although
the point of diversion is the Baggs pump station.
(4)Irrigation right that the Town has converted to municipal use only
during April 15 through September 30.
Information supplied by the Town indicates that it has filed an
application for a second enlargement of Well No. 1 (which is pending) for
an additional 100 gpm.

The Town. has a pending application for a deep

ground water Well No. 2 which was drilled several years ago and abandoned
due to high fluoride.

The Town has also applied for a surface diversion

of water previously used to irrigate 30 acres of land.
WATER TREATMENT
The existing treatment of the TOwn's municipal water supply is provided
as follows:

raw water taken from an inlet wetwell is prechlorinated; a

polymer is injected into the supply; the water is pumped through a multimedia pressure filter; filtered water then travels into the municipal
water transmission system.
B-2

The existing vertical turbine pumps that pump the water through the
pressure filters and into the system are old and have extremely high
discharge pressures.

Operators have to restrict flow by closing discharge

line valves to prevent excessive pressures from occurring in the pressure
filters and causing malfunctions.

The pressure filters restrict average

flow supplied to the system to 90 gpm, with peak flows of 140 gpm possible.
When raw water quality is acceptable, the pressure filters can be bypassed.

However, extremely high turbidities throughout most of the year

in the raw water supply do not allow year-round bypassing.
A new water treatment plant utilizing a factory-built, integrated
treatment system is currently under construction.

The new plant is

scheduled to be operational in July 1983 and will provide treatment to a
nominal 200 gpm (0.45cfs) raw water supply.

Peak treatment rates are not

iden tif ied, bu t are like ly to be a t leas t 250 gpm (0. 56 cf s ) •
plant will allow for chemical additions

(~lum,

The new

soda ash, chlorine, and

polymer) and will provide flocculation, sedimentation, and gravity filtration through a mixed media filter.

Treated water will be collected in a

clearwel1, with two new high service pumps (pne 150 gpm and one 100 gpm)
pumping the treated water into the municipal water system.
A new addition to the underground raw water collection $ystem is also
planned to be under construction sometime during the summer of 1983.

Tb;i,s

addition will add another collection manhole near the end of one of the
two existing collection lines that currently supply Well No.1.

Three new

underground collection lines, probably constructed like a well screen,
will collect water into the new collection manhole which, in turn, will
flow into Well No.1.

The existing pump house will be converted to

operate as a raw water pump station supplying raw water to the new water
treatment plant.
The new water collection system, combined with the new water treatment plant, should allow adequately treated water to be delivered to the
Baggs system, with the supply generally limited only by pumping and treating capacities.

It appears that the 200 gpm (0.45 cfs) average treating

capacity at the plant and the 250 gpm (0.56 cfs) total available from the
new high service pumps to supply the distribution system will be the main
limiting factors.

B-3

WATER SYSTEM
Treated water from the high service pumps will be pumped into the
Bagg's municipal water system through an existing 6-inch transmission main
which also supplies the existing clear water storage tank located about
1-1/2 miles from the water treatment plant.

This long transmission line

will remain a bottleneck in supplying water to the storage tank until such
time that it is replaced or reinforced with a larger line.

No raw water

storage is provided, and the clear water storage consists of a 255,000 gallon
tank located south of the Town.
The TOwn's fire rating with the Insurance Services Office is "10"
which generally indicates an inadequate fire protection system.

The new

raw water collection sytem and water treatment plant may help improve that
fire rating.

Current raw water supply through the shallow collection

system is very dependent upon flow in the Little Snake River and has been
low during the summers.

The expanded collection system to be constructed

during the summer of 1983 should help alleviate this problem.

The Town

has noted that several areas of the existing water distribution system are
dead-ended and should be looped into the system for better circulation and
added reliability.
No metering is currently provided to any residential or commercial
services.

All services are charged a monthly flat rate for water use,

with varying rates among commercial users.

Information supplied by the

Town estimates lawn and garden irrigation at 15 per cent of the total use
when in season.

The City Park, located on the northwest corner of Town

next to the Little Snake River, has its own well system for irrigation.
This well may coincide with the additional water right recorded for Baggs
that was previously noted.

No major industrial or commercial businesses

are supplied by Baggs other than typical small commercial users such as
car washes, restaurants, laundromats, etc.
Lawn and garden irrigation is common, although restrictions have been
imposed during the summer months for the last two years due to the low
available river supply.

Restrictions imposed from June 15 through September 1

have included every other day watering based on an even/odd house numbering
system.
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The Town meters the water supply that is pumped from the existing
pumping station into the municipal water system.

Water records for the

12 months from December 1981 to November 1982 (most recent 12-month period
available) indicated a total of 52,268,200 gallons of water consumed.
Using the Town's estimated population during this period of 500 persons,
the average annual daily per capita usage would be 286 gallons per day.
No information is available to determine peak daily or peak hourly usage.
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BOSLER

TOWN OF BOSLER (UNINCORPORATED), ALBANY COUNTY
Bosler is unincorporated and does not have a municipal water supply
system.

Residents in Bosler use individual, private wells for their water

supply and it is not anticipated that a municipal water supply system will
be required.

For these reasons, Bosler was eliminated from further study

in this project with the approval of the North Platte Water Development
Joint Powers Board.
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BROOKS WATER & SEWER DISTRICT

BROOKS WATER AND SEWER DISTRICT, NATRONA COUNTY
LOCATION AND SERVICE AREA
The Brooks Water and Sewer District (hereinafter referred to as the
District) provides municipal water service to various residential developments and commercial water users located immediately northwest of Mills
and Casper.

Approximately eight individual and separate areas are

provided water service by the District, with the total area in the
District's boundaries about 1,500 acres.

Less than half of that acreage

is actually developed and provided water service at this time.

Major

subdivisions served include Mountain View, Riverwest, and Zero Road
Industrial Park.
WATER SUPPLY AND WATER RIGHTS
The District obtains its water supply from two sources.

The first

is a surface water system that diverts water from the North Platte River
into a water treatment plant operated by the District.

The second

source is the Casper Board of Public Utilities water supply system.

The

District is a wholesale water customer of the Casper BPU and purchases
water directly from the BPU when required to supplement the District's
own water supply.

Water is obtained directly from the Casper BPU's

transmission lines, with all water so obtained first metered and then
billed to the District at' the BPU's wholesale customer rates.
The District's current permits to appropriate and estimated yields
are summarized below:
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Ground Water
None
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Known Available
Yield
(cfs)

Comments

Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Surface Water
North Platte River
(24423)

2.32

1.67(1)

1974 priority

Casper Creek
Tributary of North
Platte (25721)

4.60

See Note (2)

1975 priority

Totals

6.92 cfs

1.67 cfs

(l)Limited by peak capacity of water treatment plant.
of treatment plant is 1.23 cfs.

Sustained capacity

(2)Use of this appropriation was not described in information supplied by
the District.
WATER TREATMENT
The District obtains its surface water supply from the North Platte
River by means of a 40 foot long concrete trench providing a direct
intake from the river.

A small centrifugal pump assists in taking

supply from the river.

The raw water is transported to a small raw

water wetwell, and then treated by means of a factory-built, integrated
treatment unit that utilizes flocculation, sedimentation, and filtration.
The duplex water treatment unit can provide treatment to 1.23 cfs on a
sustained basis and 1.67 cfs during peak conditions.

The District noted

that treatment can be adapted to varying raw water quality and regular
testing indicates the water supply is safe bacteriologically.

Treatment

of water supplied from Casper's water system is described elsewhere.
WATER SYSTEM
Water transmission lines that connect the various developments
supplied by the District are generally 12 inch and vary in composition
among PVC, ductile iron, and transite pipe.
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Clear water storage for the

District consists of a 1,500,000 gallon steel tank located central to the
various developments served.
Brooks is not provided a fire protection rating by the Insurance
Services Office; however, the District has indicated that both Mountain
View and Riverwest subdivisions are rated "10" in fire protection class.
A "10" generally indicates an inadequate fire protection system.

The

District has noted that 25 per cent of the system is substandard in fire
hydrant flows and needs upgrading.
All water services within the District are metered, as are flows
received from the Casper BPU and flows into the District's water treatment facilities.

The District indicated that water losses (water produced

or purchased versus water billed) average about 9 per cent.

The water

loss percentage is low when compared with other communities, probably
due to the small distribution system, and the fact that all services,
including municipal usages, are metered.
The District estimates that 93 per cent of the water produced is
used by residential customers, with the remaining 7 per cent used by
commercial and industrial concerns.

The Wyoming Machinery Company, a

heavy machinery manufacturer, is the largest industrial user of water.
Industrial use of the District's water supply could increase as the
Zero Road Industrial Park develops.

A water conservation policy that

requires lawn watering be restricted to even/odd days is on the books
and was enforced in 1979.
The District described the average day water usage as 425,000
gallons and the peak day water usage as 795,000 gallons.

No other

information on water production or estimates of population served by the
District were provided.
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CASPER

CITY OF CASPER, NATRONA COUNTY
LOCATION AND SERVICE AREA
The City of Casper lies along the North Platte River approximately
30 miles downstream of Alcova Dam.

Several creeks enter the North Platte

River either within or very near Casper's corporate boundaries, and include
Squaw Creek, Casper Creek, Garden Creek, Sage Creek, and Elkhorn Creek.
In addition to providing municipal water service to the City of
Casper, the Casper Board of Public Utilities (BPU) also provides water
service to both individuals and wholesale water customers (water and sewer
districts) located outside the corporate limits of Casper.

Information

supplied by the Casper BPU indicates the following areas are currently
provided water service:
Casper BPU Service Area
Brooks Water and Sewer District

11,860(1) acres
1,455(2) acres
719(2) acres
71 (2) acres

Vista West
Air Base Acres

120(2) acres
1,050(2, 3) acres

Westgate Park
Casper Air Terminal
North Platte Park Water and
Sewer District

278(2) acres
73(2) acres

Ardon Subdivision

(1)Acreage represents area mostly within Casper corporate boundaries
that is currently provided municipal water service. Potential service
area outside the City is much larger.
(2)Acreages represent land located within special district, subdivision,
etc. and, in most cases, are not fully developed at this time.
(3)Acreage does not include large area devoted mostly to existing runways
that is not subject to further development.
Casper's 1980 Census population was 51,015, and a BPU estimate of
1980 service area population was 53,000.
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WATER SUPPLY AND WATER RIGHTS
Casper currently obtains its municipal water supply from two sources.
'!he first is a subsurface system consisting of wells, caissons, and an
infiltration gallery, all which take water from the relatively shallow
alluvial aquifer adjacent to the North Platte River.

'!he other source is

a surface system that takes water directly from the North Platte

~ver.

The subsurface or ground water system presently in use includes 18 vertical
wells, three caisson type wells that have several perforated, horizontal
collection pipes extending underneath the riverbed to help increase yield,
and an infiltration gallery.
Yield of the ground water collection system is enhanced by flood
channels located along both sides of the infiltration gallery and throughout the well fields that are close to the water treatment plant.

The BPU

diverts surface water from the North Platte River and pumps it into the
flood channels to help recharge the shallow aquifer from which the ground
water system is drawing.

The surface water system currently utilized

provides a river intake located on the bank of the North PlattelQ.ver at
the water treatment plant site.

The river intake diverts surface water

through self-cleaning traveling screens into a wetwell, from which vertical
turbine pumps discharge the raw water to the existing water treatment
facilities.

The water treatment plant will be described later in this

narrative.
A general summary of existing water rights, uses, and available
yields is provided below.

All recorded permits to appropriate may be

found in Appendix D of Volume 2.

Water Source

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Wells, Caissons,
61.2 (39.6 mgd) (1)
Infiltration Gallery

30.9 (20 mgd) (2)

32 permits with
1920-1983
priorities

See Note (3)

3 permits with
1926-1963
priorities

Surface Water
North Platte River
(Recharge only)

44.0 (28.5 mgd)
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Wa ter Source

Recorded
Appropriation
(¢fs)

Known Available
Yield
(cfs)

Comments

Surface Water
(Continued)
North Platte River
(WTP)

Totals

42. 0 (27. 2 mgd) ( 4 )

42. 0 (27. 2 mg d) ( 5 )

85.2 cfs(6)

72.9 cfs maximum
30.9 cfs without WTP
18.5 cfs without WTP
or ground water
recharge (7)

3 permits,
14 cfs each,
1970, 1977, 1979
priority

(1)4.01 cfs of this total are temporary filings.
(2)Information supplied by Casper BPU indicates that yield is lower than
total appropriation due to (a) reduced yield when all ground water
sources are used simultaneously and (b) several wells with recorded
permits are no longer in use.
(3)This surface water is only for ground water recharge use and not for
consumptive use. Water is pumped into flood channels as described in
text. Also see Note (7).
(4)14.0 cfs of this total is a temporary filing (TF 23 6/244).
(5)WTP is rated at 18 mgd (27.8 cfs) nominal, 27 mgd (41.7 cfs) peak
hydraulic.
(6)Recharge permits and temporary filings are not included in this total.
(7)A 1981 BPU report estimates the ground water supply system yield would
decrease by 8 mgd (12.4 cfs) without the existing ground water recharge.
In addition to the recorded appropriations just described, Casper has
some small appropriations from Elkhorn Creek (1906 priority), Casper
MOuntain Spring (1935 priority), and Casper Springs (1936) that total
2,546 gpm (5.67 cfs).

Also on record are small appropriations for Rock

Creek (1982 and 1983) relating to the Rock Creek Ranch.

Casper acquired

a ranch identified as the Rock Creek Ranch in the vicinity of Rock River,
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WYoming, with about 4,000 acres of water rights.

The ranch has been

leased for five years (1982-1987) during which time the lands will be
extensively irrigated and records kept to enhance transferability of the
water rights.

A net quantity of about 2,700 acre-feet was originally

expected to be available from that source.

Rowever, an abandonment

pet~tion

has been filed which could limit the amount of transferable water if a
recent Board of Control decision is upheld in the appellate court.
due to the fact that both PP & L's and

~lls-Wardwell's

recent

Also,

tran~fer

request have been denied, it remains to be seen as to the actual amount "f
water from this source which can be used by Casper in future years.

Amo~e

reasonable estimate by the BPU of the amount of water which will be made
available at Casper is 2,000 acre-feet per year

(~.]7

cfs}.

Two storage reservoir rights are also on record, but their use is
currently unclear:

Casper City for 70.6 acre-feet, 1922 priority and

MOuntain View for 857.7 acre-feet, 1980 priority.
Casper has recently entered into an agreement with the Casper-Alcova
Irrigation District (CAID) and the U. S. Bureau of Reclamation OJSBR) which
provides for the use of up to 7,000 acre-feet (2,281 million gallons) of
water on an annual basis.

The Kendrick Project presently diverts water at

Alcova Reservoir for the CAID.

The new agreement will reallocate up to

7,000 acre-feet per year to Casper for municipal supply, divert less water
to the CAID, and flow this water through the power plant at Alcova Dam and
down the North Platte River to the Casper Water Treatment flant.

The water

will effectively be available from the CAID and stored in Seminoe and
Alcova reservoirs only after certain conservation i.mprovements are mnde 1n
the CAID distribution system to eliminate water delivery losses, seepage,
non-beneficial consumptive water uses, and waste.

The conservation program

will be primarily funded by Casper with the intent of conserving water in
the CAID distribution system to offset the amount of water made available
for municipal use to Casper.

This conservation program to save up to

7,000 acre-feet is expected to take 10-15 years to complete.

There are

currently two surface water permits to appropriate on file which relate to
this project.

Each has a 1981 priority and are as follows:

42 cfs; Alcova Reservoir, 42 cfs.

Seminoe Reservoir,

Casper also has filed a permit to appropriate

42 cfs from the North Platte River (Priority 12/81) that has not currently
been acted upon by the State Engineer's Office.
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WATER TREATMENT

Treatment of Casper's municipal water supply is provided only for the
North Platte River surface water.

Water from the wells, caissons, and

infiltration gallery is chlorinated and then pumped directly into the
municipal distribution system without further treatment.

Casper's water

treatment plant was originally constructed in 1974 as the first stage of an
ultimate three-stage plan for development of water treatment facilities.
The original plant, as well as each expansion, was designed to treat a
nominal 6 mgd inflow, with hydraulic capabilities to handle 9 mgd flows.
The second stage of expansion occurred in 1977, with the third and final
staged expansion occurring in 1980.

With the final construction completed,

the water treatment plant has a design capacity of 18 mgd and a hydraulic
overload capacity of 27 mgd.
The water treatment plant provides chemical coagulation, flocculation,
sedimentation, filtration through rapid sand filters, and disinfection by
chlorination prior to being pumped into the municipal water distribution
system.

The peak or hydraulic overload rate is probably only sustainable

for a short time since the filters would be subjected to flows greater than
their nominal design rates.

The water plant, phYSically, can sustain the

peak flows since additional pumps have been added at each plant expansion
to increase total hydraulic peak flows throughout the plant.
at the plant include the following:

Pumping units

raw water pumps to pump from the raw

water intake to the flocculation/sedimentation basins; transfer pumps to
pump the filtered water to the plant clearwell; and high service pumps to
pump treated water into the distribution system or to storage.

Quality of

water pumped into Casper's distribution system, both from wells and from
the water treatment plant, is described by BPU officials as good, with
regular testing showing no bacteriological problems.
WATER SYSTEM

Casper currently has no raw water storage provided, although the
Kendrick Project previously discussed should ultimately provide a usable
raw water storage.

Clear water storage is provided throughout the City by

14 different tanks or reservoirs that provide a total of 23,000,000 gallons
of storage.

A list of all individual storage units can be found at the end
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of this narrative.

Additional storage of approximately 2,700,000 gallons

is available at the water treatment plant in clearwell and tank storage;
however, this storage is used primarily for backwashing the filters.

The

City's fire rating with the Insurance Services Office is "4" which generally
indicates that a very good fire protection system is provided.
Casper's water distribution system is divided into three major zones
based on ground elevations served, with one major zone level (Zone 2)
subdivided into three minor zones.

The storage tanks previously mentioned

are spread throughout the various zones so that each zone has some storage
associated with it.

A total of ten booster pumping stations are located

throughout the system and, in general, take suction out of one zone's
storage tank or distribution system and pump into the next highest zone's
storage tank or distribution system.

A list of all individual pumping

stations and their capacities can be found at the end of this narrative.
All pumps in the pumping stations can be manually controlled at each site
or remotely controlled by the water treatment plant operator.

Pump opera-

tion at some booster stations may also be automatically controlled by the
water level in a system storage tank located within the zone served by the
booster pumping station.
Several areas of concern noted by the Casper BPU include the following:
some older mains are either substandard in size or internal

corros~on

has

reduced their flow capabilities; corrosive soils have caused deterioration
of older mains that were installed prior to preventive

wrapp~ng

in poly;

the 12-inch main serving the airport is not looped so it has no emergency
backup; and the CY Booster Station supplies much of the water going from
Zone 1 to Zone 2 on the west side of Town and, therefore, a lot of upper
zone supply is dependent on this one station.
All residential and commercial services are metered, with a majority
of municipal services, such as City parks and cemeteries, remaining unmetered.

It is thought that some individual wells provide water supplies

for park irrigation.
to all parks.

It is the City's intent to gradually provide metering

Generally, public facilities such as schools are metered.

A report by the Casper BPU in 1981 estimated unaccounted water (produced
versus metered) as ranging from 15-20 per cent during the previous ten
years.

It was noted in the report that much of that unaccounted for water

is probably unmetered park irrigation.
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No major industrial or commercial

users were noted by the City, with typical small commercial users common
such as laundromats, car washes, restaurants, etc.

Lawn and garden irriga-

tion is common within the City from April through October and creates the
greatest demand upon Casper's water system.

Information supplied by the

BPU estimates lawn and garden irrigation as being 20 per cent of the
annual water use; however, during the summer, more than 50 per cent of the
total water produced may go towards various irrigation as noted in the 1981
BPU report.
l-later conservation practices were put into effect by the Casper BPU
during the summer of 1981.

During the summer months, watering was restricted

to the period before 12:00 noon and after 7:00 p.m.

The BPU felt this

provided "effective" watering rather than watering during the heat of the
day when evaporative losses were high.

The BPU indicated a 15 to 20 per

cent decrease in water usage was noted from 1980.Tbe restrictions were
not mandatory during the 1982 summer, but residents were asked to follow
them voluntarily.
Water production records for the City of Casper's water service area
indicate a total 4,501,331,000 gallons of water was produced in 1980.
Using the BPU's estimate of 53,000 persons in the water service

ar~a,

this would indicate an average per capita use of 233 gallons per day.

The

maximum daily total of water produced was 34,180,000 gallons which would
indicate a maximum daily per capita usage of 645 gallons.

During 1981,

when the water conservation practices were enforced, a total of 4,037,722,300
gallons of water was produced.

Using the BPU's estimate of 57,000 persons

in their water service area in 1981, it would indicate average annual daily
per capita usage dropped to 194 gallons.

Maximum daily usage in 1981 was

31,200,000 gallons which would also indicate a drop from 1980 levels to
547 gpcd.
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EXISTING SYSTEM STORAGE

Name
City Reservoirs

Location
So. Lincoln &
E. 17th Street

Zone
Served

~

......

Water
DeEth
(ft)

Diameter
(ft)

10.0
0.8
0.2

25
15.6
11.8

200 x 334
49 x 176
30 x 100

1

Unit 1
Unit 2
Unit 3

O:!
I

CaEacitx:
(MG)

CY Tank

500' northwest of
W. 25th Street &
Ridgecrest Drive

1

1.0

64

52

Pratt Tanks (2)

E. 15th & Carriage
Lane

1

2.00
each

26

120

Paradise Valley Tank

Paradise Valley

1

0.50

30

53

Sunrise I Tanks (2)

Outer Drive &
South Popular

2

0.50
1.50

48
48

74

Valley Hills Tank

PIa teau & Wes t
41st Street

2

0.50

54

40

Golf Course Tank

Oakcrest & East
23rd Street

2

0.50

38

48

County Club Road

2

0.50

48

46

*Airport Line Tank

Near Airport

3

1.50

124

46

*North Park Tank

North Platte Park

4

0.70

108

33

Sunrise II Tank

51st Street East
of Popular

5

0.40

20

60

Mountain Road Tank

65th Street West
of Mountain Road

6

0.40

20

60

~1anor

Heigh ts Tank

Total Capacity
*s tandpipes

23.0

42

EXISTING BOOSTER PUlWING STATION CAPACITIES
Station
Designation

Suction
Source

Discharge Pressure
Zone

Existing
Capacity
(mgd)

CY Booster

CY Tank

2

Golf Course Booster

City Reservoirs

2

5.3

Manor Booster

Distribution System

2

3.0

Pratt Booster

Pratt Tank

2

10.4

Airport Line
Booster

Distribution System

3

3.3

Southwest Booster

Distribution System
& PV Tank

3

1.2

North Park Booster

Distribution System

4

5.2

Sunrise I Booster

Sunrise I Tank

5

3.0

Mtn. Road Booster

Distribution System

5

1.5

Sunrise II Booster

Sunrise II Tank

6

3.0
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CENTENNIAL

TOWN OF CENTENNIAL (UNINCORPORATED), ALBANY COUNTY
The water system representative from Centennial indicated orally
that Centennial intended to participate in this project.

As of the date

that this report was printed, however, no information describing
Centennial's water supply system had been received.
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CHEYENNE

CITY OF CHEYENNE, LARAMIE COUNTY
LOCATION AND SERVICE AREA
appro~~mate1.y

The City of Cheyenne is located along Crow Creek.
miles north of the Wyoming-Colorado border.

ten

Currently all of the developed

land within Cheyenne's City limits is provided water service.
In addition to providing municipal water

to the ctty of

serv~ce

Cheyenne, the Cheyenne Board of Public 'Utili ties

(~PU)

also

provid~s

water

service to both the Warren Air Force Base and to wholesale water customers
(through a water and sewer district) located outside the corporate limits of
Cheyenne.

Information supplied by the Cheyenne BPU indicates the following

approximate areas are currently provided water service:
Cheyenne BPU Service Area
Warren Air Force Base
South Cheyenne Water and Sewer District

11,862 acres
4,704 acres
2,436 acres

Cheyenne's 1980 Census population was 47,283 with an estimated total
population served in 1980 of 57,107.
WATER SUPPLY AND WATER RIGHTS
Cheyenne currently obtains its municipal water supply from several
sources including various well fields having a total of 44 wells, surface
water from the Crow Creek drainage area, which is a tributary of the South
Platte River, and surface water from the Douglas Creek drainage area which
is a tributary of the North Platte River.

Surface water from the Douglas

Creek drainage area is transported by pipeline across the Laramie River
drainage area and discharged into upper Crow Creek.

Cheyenne's right to

use water from the Douglas Creek/North Platte River drainage requires that
an equal amount of water be replaced into the North

~latte

drainage, an

operation which Cheyenne began to develop in the early 1960's.
By 1964, Cheyenne had completed construction of the Stage 1 Transbasin
Diversion.

This diversion collects surface waters in the upper tributaries

of the Little Snake River on the west side of the Continental Divide and
diverts the water into a tunnel which crosses beneath the Continental
Divide.

The water is then discharged into an upper tributary of the

Encampment River, which in turn is a tributary of the North Platte River.
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The water which Cheyenne collects in the upper Douglas Creek drainage area
(near Albany, WYoming) and then transports to Cheyenne for municipal use
is not the same water which it diverts into the North Platte River drainage
through the Trans-Continental Divide Diversion.

The water brought across

the divide from the west slope and placed into the North Platte R.;lve,r
drainage area replaces the quantity of water that Cheyenne receives from
the North Platte River drainage area with its collection of water from the
upper Douglas Creek.
A sketch showing Cheyenne's existing water supply system was furnished
by the BPU and is included at the end of this narrative.
A general summary of existing water rights, uses, and availab.le
yields is provided below.

All recorded permits to appropriate may be

found in Appendix D of Volume 2.

Permits co-owned with Laramie are discussed

later.
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
48 individual
well permits

49.7 (32.2 mgd)

9. 3 (6 mgd} (J)

only 44 wells
actually used,
priorities range
from 1947 to 1978

40.2 (26 mgd) (2)

priorities range
from 1888 to 1978

Surface Water
38 individual
permits

9 temporary
filing permits
Totals

13,021.09 (8,422 mgd)
This figure is
meaningless, see
further discussion in
text.

priorities are all
1982

36 cfs (23 mgd)
13,106.79 cfs

49.5 cfs

(1)Actual yield less than recorded permits is due to four wells not in
use, and declined efficiency in the remaining wells. Additional permits
are recorded that enlarge use but do not change appropriated amount.
Information supplied by BPU indicates wells range in yield from 200 gpm
to 600 gpm. However, BPU estimate of 6 mgd total yield from 44 wells
would indicate an average yield of 95 gpm.
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(2)peak capacity of water treatment facilities is described as 40.2 cfs
by BPU.
The recorded appropriation figure for Cheyenne's surface water is
meaningless for several reasons.

Three recorded filings list the appro-

priated amount as "All Unappropriated" in 1901, 1910, and 1911 priority
filings.

This does not allow any quantification of appropriated amounts.

Some permits, especially those co-owned with Laramie and discussed later,
are for appropriation of water on the west slope which is used to replace
water taken from the North Platte drainage basin.

Cheyenne, therefore,

cannot use the total appropriation for consumptive use since some of the
appropriations are for replacement of water.

Additionally, Cheyenne has a

recorded permit (Court No.1, priority 1888) for 12,481.00 cfs on Crow Creek
even though the recorded amount was probably caused by a misplaced decimal
point.

Cheyenne reapplied for the appropriation (orig.inally meant to be

12.48 cfs) and was granted such in their fermit No. 150E, 1895 priority.
Through an unlikely chain of events, however, Cheyenne's original 12,481.00 cfa
appropriation was upheld in the State Supreme Court and remains recorded
today.

There is probably not more than 12 cfs available at the 1888

permit headgate location, however, so the 12,481.00 cfs figure is

meaningles~.

Several other recorded appropriations (j,.e. the 12.48 cfs) are also meaningless since Cheyenne has the right to appropriate all water on Crow Creek
at the 1888 permit headgate location based on the 12,481.00 cfs permit.
Cheyenne also has recorded permits for the following raw water $torage
reservoirs:
Permit Name
(Permit NO.)
Crow Creek
(4142R)
North Crow Creek
(4152R, 1688R)
Middle Crow Creek
(261R, 1317R, 3684R)
South Crow Creek
(1557R)

Permit
Capacity
(ac-ft)
103.50
6,448.18
11,879.70
3,970.62
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Comments
1929 priori ty
2 permits, 1909 & 1929
priorities
3 permits, 1901, 1906 & 1929
priorities
1909 priority

Permit Name
(Permit NO.)

Permit
Capacity
(ac-ft)

Comments

Rob Roy 2nd Enl.
(8444R)

35,433.92

1979 priority

Hog Park Enl.
(8455R)

29,133.39

1979 priority

The Crow Creek, North Crow Creek, Middle Crow Creek, and South Crow
Creek reservoirs all provide storage for the Crow Creek drainage area.
The Rob Roy Reservoir provides storage in the Douglas Creek drainage area.
The Hog Park Reservoir provides storage of water diverted from the Little
Snake River drainage basin on the west slope of the Continental

Divid~.

Cheyenne also has many permits to appropriate that are co-owned with
the City of Laramie.

These permits are for the appropriation of water on

the west slope of the Contenental Divide in the Little Snake River drainage
basin. As described-previously, this water is currently not actually
consumed, but rather replaces water that is taken from the Douglas Creek
drainage basin (and, therefore, the North Platte River drainage basin).
The BPU has indicated that Cheyenne and Laramie share the water right
permits, but as the various water projects are developed, the City paying
for the water project then owns the adjudicated use of the water rights.
All recorded permits to appropriate that are co-owned by Laramie and
Cheyenne are listed in Appendix D of Volume 2.
WATER TREATMENT
Treatment of water supplied to the municipal water system is accomplished through two mixed media filter plants:
the Happy Jack Plant.

the Round Top Plant and

Information supplied by the BPU indicates the

following peak day capacities:
Round Top Plant
Happy Jack Plant

7 mgd (10.82 cfs)
19 mgd (29.37 cfs)

Total

26 mgd (40.19 cfs)

Treatment at the facilities consists of prechlorination, chemical treatment,
flocculation, clarification, and filtering with sand filters.

BPU officials

noted that the Round Top Plant has problems meeting EPA turbidity standards
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at high treatment rates, especially when the North Crow and South Crow
sources are used.

It was noted, however, that a high quality water is

delivered through the distribution system.

The BPU estimates that at

present, the Stage I system (Douglas Creek drainage and transbasin replacement) supplies about 60 per cent of the City's water supply.

The Crow

Creek drainage system supplies about 25 per cent of the supply, with the
44 wells contributing the remaining 15 per cent.
WATER SYSTEM
Raw water storage for Cheyenne is provided by the various storage
reservoirs previously described.

Several of these reservoirs are jointly

owned with Laramie.
Clear water storage is provided by three storage reservoirs:

Buffalo

Ridge Tank, an above ground steel tank holding five million gallons; Happy
Jack Tank, a buried concrete tank holding five million gallons; and Round
Top Tank, a covered concrete tank holding 12 million gallons.

This

provides a total of 22 million gallons of clear water storage.
The City's fire rating with the Insurance Services Office is a "5"
which generally indicates a good fire protection system.

The City did not

comment on any issues concerning its fire fighting capability.
Shortcomings expressed by the City concerning the water supply system
were as follows:

distribution system needs expansion, treated water

storage needs expansion, treated water production needs expansion, transmission lines from reservoirs to treatment plants needs expansion, and raw
water supply and delivery needs expansion.

City officials did not suspect

any excessive leakage in their distribution system.
All residential, commercial and industrial services are metered, with
only municipal services such as irrigation for parks, cemeteries and
greenways remaining unmetered.

The following tabululation shows the

Fiscal 1980 water use (year ending June 30) which the City feels is representative of the breakdown in various uses.
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WATER USE - FISCAL 1980
Water
Metered

Per Cent of
Water Metered

Per Cent of
Water Produced

(MG)

(%)

(%)

Residential
Commercial
Industrial
South Cheyenne Water and
Sanitation District
Warren Air Force Base

1,801
649
675

49.6
17.9
18.6

37.7
13.6
14.1

181
324

5.0
8.9

3.8
6.8

Total Water Metered

3,630

Unmetered Water

1,152

Tbtal Water Produced

4,782 MG

Water User

100%
24.0

lOOMG

This table shows that the wholesale water district and Warren Air
Force base combine to-use almost 14 per cent of the water metered in
Cheyenne.
industries.

Another 19 per cent of the water metered is used by various
BPU officials estimate industrial water demand as hi.gh as

724 million gallons per year (Fiscal 1980 showed 675 million gallons).
Husky Refinery is the largest single water user at an estimated 600 million
gallons per year and a steady use year-round.

Other smaller industrial

users include manufacturers, chemical and concrete companies.

The Union

Pacific Railroad requires an estimated 115 million gallons per year with
the demand peaking in the winter.
The table also shows that approximately 24 per cent of the water
supplied to the system in Fiscal 1980 was unmetered and may be attributed
to municipal irrigation previously mentioned, street washing, fire fighting,
leakage, and other losses and uses.

The percentage of unmetered use has

varied widely over the years prior to 1980.

As an example, for Fiscal

1977, the first year that metered water use totals are available, unmetered
water use was only 10 per cent of the total water supplied to the system
according to BPU records.

BPU officials noted that a water conservation

policy is currently being developed, so it is assumed that no restrictions
on water use have been implemented to date.
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Water production records for the calendar year 1980 (when accurate
population figures are available) show a total of 4,718,000,000 gallons of
water produced during the entire year.

Using 1980 Census data showing

Cheyenne at 47,283, Warren Air Force Base at 3,651, and the South Cheyenne
Water and Sewer District at 6,173, there was a total population of 57,107
being served by Cheyenne's water system in the calendar year 1980.

Using

the 1980 total water produced, this would indicate an average daily per
capita usage of 226 gallons.

The peak daily use in 1980 was 31,500,000

gallons which would indicate a peak daily per capita usage of 552 gallons.
The peak rate expressed on a per capita basis should be taken as a rough
number, however, due to seasonal variations in the population actually
being served.

These population variances are caused by the Warren Air

Force Base, the wyoming Legislature and associated impacts when in session,
and the Cheyenne Fair and Rodeo.

Each of these could cause sudden increases

and decreases in the number of people being served by the water system
depending on

whethe~

they were active at the time and, therefore, could

affect water usage figures when expressed on a per capita basis.
The City of Cheyenne included, with information supplied for this
study, a description entitled Alternative 8 which outlines the Stage II
expansion of Cheyenne's water collection system.

This description and a

sketch showing the expanded system are included at the end of this narrative.
Construction on the Stage II work began in August 1982 and is still under
construction as of the date of this report.
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Alternative 8:
Expand CUrrent Water System. The Board has recently, since
Septanber IS, 1981, evaluated a proJect to expand the current water
supply system. This plan will utilize the maxi.ml:ml capacity in the
existing system, and this project falls within the limits of the
expected Forest Service approvals. The expansion of the existing. system
can be constructed for the $60 million figure for which State funding
already has been assured. Although this proposed expansion of Stage I
will prcduce less water than Stage II, it still will satisfy the
projected water needs of Cheyenne for at least 10 years into the future,
and the project will adapt to further expansion as the need arises.
The Stage I expansion will consist of an extension of the
existing water oollection pipeline system on the west side of the
Cootinental Divide. Hog Park and Rob Roy Reservoirs will also be
enlarged at this tine. The extension of the west slope oollection
pipeline would divert an annual average of ~acre-feet of
additional water into the NOrth. Platte River each year. The enlargenent
to Hog Park and Rob Roy Reservoirs would be necessary to accamOOate
this increased water supply yield.
f.?;2i?o
The existing pipeline fran Douglas Creek to Crow Creek currently·
has the ability to transport 5 ,400 acre-feet of additional water supply
to Cheyenne each year. Thus, the prqx:>sed system enlargements would
allow for inmediate relief to our water shortage conditions. Also, the
proposed plan would· allow for relatively easy expansions as future needs
require. When necessary, a second pipeline can be installed between the
Dooglas .Creek drainage and the Crow Creek drainage and the west slope
oollection pipeline can be extended even further. The developrent
potentials are as listed belCM:

Water System Expansion Potentials

Cotp:>nent Description

Stage I
Yield

Expansion
Proposal

1990-2000
Potential
Expansion

(AF/YR.)

(AF/YR.)

(AF/YR.)

7,400

Rob Roy/Douglas Creek

7,400

~2/35a

7,400

5,400

(AF/YR.)
2..3; 2..00

15;800

18,759

Little Snake River
Collection System

Ultimate
Potential
Yield

4,220

22,370

1,900

-111,650

ZIJ 300

Z~ 2.(')0

Yield

13.;100
Douglas Creek to Crow
Creek carrying
Capacity
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-8,856

2.3/ 2.00

i1,650

rt\

,'n v ~

AI'

G; 0.5"'0 '/D

re7e.-VOI rS.

15;800
C;\J\J b~

~

Since the ex!isting pipeline can transport
addi· nal 5,400 ere-feet
of water to Cheyerme each year, the Hog P k system i'" placing an extra
5,350 acre-feet into the North Platte Riv r each year (
total Hog
Park yield minus the 5,400 to Crc:M ere
leaves a te.rrporary excess of
5,350 acre-feet). However, this temporary excess could be sold to water
users along the North Platte River and this could help pay for the
project. Developing the excess reservoir capacities at this tiIre is the
IOOst cost effective course of action i pennits reserve storage for
drought and makes future expansion Illlch easier.
It is the goal of the Board of Public Utilities to utilize the
$60 million already authorized by the State to develop additional water
supplies for the C;ity of Cheyenne. The Board considers this approach to
be the IOC>st rational and prudent way to develop additional water supply
and allC7t1 for future expansion as water needs develop. The construction
cost of this alternative is $60 million and the average annual operation
and maintenance 'IJOUld be $184,000. Thetunit cost of this project
alternative is
per acre-foot.
L" · I

L

dW\.cr I t

ca.bout ~2~7
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CHUGWATER

TOWN OF CHUGWATER, PLATTE COUNTY
LOCATION AND SERVICE AREA
The Town of Chugwater lies along Chugwater Creek approximately 11 miles
downstream from the confluence of North Chugwater Creek, Spring Creek, and
the main stem of Chugwater Creek.

No estimate of the acreage within

Chugwater's corporate limits or water service area is currently available.
Chugwater's 1980 Census population was 282.
WATER SUPPLY AND WATER RIGHTS
Chugwater has indicated that its current municipal water supply is
obtained from three wells, each approximately 80 feet deep, that produce
240 gpm.
Chugwater's recorded permits to appropriate are summarized below:
Wa ter Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Cemetery Well
(60579)

o. 06

(25 gpm)

unknown

1981 priority

unknown

1884 priority

Surface Water
Chugwater Creek
(Terr. 916)

0.50

3 Wells

(No. Unknown)
Totals

unknown

0.53

0.56 cfs

permits unknown

0.53 cfs

Information supplied by the Town made no mention of any surface water
use, nor was any further data provided concerning the three wells currently
supplying the municipal water system.

It is likely that the permit listed

above for the cemetery is a water right for irrigation water since the
listed yield is quite low.
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WATER TREATMENT
No treatment is provided to the water that is pumped into Chugwater's
water supply system.

u.s.

The Town has indicated the water is safe and meets

EPA Water Standards.

WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
a 100,000 gallon steel-reinforced concrete reservoir.

The TOwn's fire

rating with the Insurance Services Office is "9" which generally indicates
a minimum of fire protection is provided.

No problems with the existing

water supply system were indicated by the Town.
No residential or commercial metering is provided in Chugwater, and no
commercial or industrial users were indicated.

The Town estimated 90 per

cent of the water use is for residential use, with 10 per cent attributed
to irrigation.

No water use information was available concerning average

or maximum day use or peak hour use.

The Town estimated its last five

years' population as ranging from 150 to 300 persons.
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nIXON

TOWN OF DIXON, CARBON COUNTX
Representatives from Dixon indicated orally that they intended to
participate in this project.

As of the date that this report was printed,

however, no information describing Dixon's water supply system had been
received.
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DOUGLAS

TOWN OF DOUGLAS, CONVERSE COUNTY
LOCATION AND SERVICE AREA
The Town of Douglas lies along the North Platte River approximately
eight miles downstream of the confluence of La Prele Creek and the North
Platte River.

There are currently about 3,426 acres within the Town

limits, all of which the Town indicated are served by municipal water if
developed.

An 856 acre area within the Town boundaries that lies west of

Interstate 25 is currently not developed and is used for agricultural
purposes.

There are several small areas served with municipal water which

lie outside the Town's corporate limits.

Douglas' 1980 Census population

was 6,020.
WATER SUPPLY AND WATER RIGHTS
Douglas currently obtains its municipal water supply from two primary
sources: a free flowing spring located about 20 miles west of Town and
surface water from the North Platte River.
Current water rights and known available yields are summarized below:
Wa ter Source
(Permi t No.)

Recorded
Appropriation
(cfs)

Known Available
Yields
(cfs)

Counnents

Ground Water
None
Surface Water
1. 55 (2)

Little Boxelder Spring
(16937)

1923 priority(2)

Little Boxelder Spring
(16938)

2.63

included in
figure above

1926 priority

Boxelder Spring
(Terr. and Two
2335 Enl.)

1.07

included in
figure above

3 filings, one
1885 priority and
two 1910 priority

North Platte River
(9903)

4.5

1910 priority

North Platte River
(6101, Riverbend)
North Platte River
(22594)

1.24 (5)
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included in
figure above

municipal use 5/1 to
9/30 only

See Note (5)

1965 priority, golf
course irrigation
only

Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yields
(cfs)

CODDllents

Surface Water
(Continued)
North Platte River
(6471E)
(6)

Total 5/1 to 9/30 (6)
Total 10/1 to 4/30

0.67(5)

See Note (5)

1973 priority, golf
course irrigation
only

6.35 cfs
6.05 cfs

13.56 cfs
12.33 cfs

(l)Maximum diversion at anyone time is 3.8 cfs.
(2)According to Town officials, actual average daily yield from springs is
1.55 cfs (1 mgd).
(3)Peak capacity of existing WTP is 4.8 cfs (3.1 mgd) with nominal capacity
of 3.9 cfs (2.5 mgd).
(4)Permit not currently indicated in state record for Douglas. Town
indicates that permit allows diversion only from 5/1 to 9/30
yearly.
(5)Not for consumptive use; not included in appropriation or yield
totals.
(6)Town indicates Permit 6106 allows diversion only from 5/1 to 9/30.
The Town of Douglas does not have any ground water or raw water
storage rights on record with the State Engineer's Office.

The

TO~l

has

also noted that low flows in the North Platte River do not allow operation of the water treatment plant during certain months of the winter, so
water supply is effectively 1.55 cfs or 1 mgd during the winter.
WATER TREATMENT
Treatment processes employed by the water treatment plant are unknown
until further information is received from the Town.
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WATER SYSTEM
The water from Little Boxelder Spring is transported about 20 miles to
Douglas through a l2-inch transmission line without pumping.

The source is

a free flowing spring located above the Barber Ranch and is contained
within a spring house.
No raw water storage is provided in Douglas, and clear water storage
consists of four steel water tanks.

A one million gallon and a three

million gallon tank are located just west of Town, and a two million gallon
and a one millon gallon located on the east side of Town.

All except the

two million gallon tank are in good shape, with the two million gallon
needing refurbishing due to age (built in 1939).

The total clear water

storage is seven million gallons.
The Town's fire rating with the Insurance Services Office is "7" which
generally indicates an adequate fire protection system.

The TOwn's only

expressed concerns involve the following: some areas of low water pressure;
some dead end mains that are not looped into the distribution system for
added reliability; a problem with the three million gallon storage tank
that requires manual operation; and a concern that during high water usage
summer months, any loss of water from the WTP for any reason could cause a
low level of water storage in the clear water storage system.
All residential and commercial services are metered, as are public
schools, recreation centers, the Wyoming State Fairgrounds, and irrigation
for the public schools and recreation centers.

TWo irrigation areas that

are not metered are Washington Park and the cemetery.

There are no major

industries in Douglas, and commercial customers are generally not high
volume water users.

Typical commercial accounts include grocery stores,

restaurants and laundromats.

The Town also includes the Wyoming State

Fairgrounds under their commercial account.

This tends to keep the per

cent of water use in commercial accounts relatively high.

The Wyoming

State Fairgrounds is a large user of water during July, August, and September.
As an example, in August 1982, the fairgrounds used 4,986,000 gallons of

metered water out of a total 63,255,000 gallons metered and 76,110,700
gallons of water produced.

This shows the fairgrounds as consuming almost

8 per cent of the total metered water use for that month.

The figures also

show that approximately 17 per cent of the water produced was not metered
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and can be attributed in part to the irrigation areas not metered, leakage,
and other losses or uses.

Lawn and garden irrigation is estimated by Town

officials as 30 per cent of the water use when in season.

Water restrictions

have rarely been imposed since the water treatment plant was completed and
producing water.

Town officials pointed out that their rate structure for

water billing was designed to encourage conservation.
Water production records for the year of 1981 show a total of 565,318,208
gallons of water produced during the entire year.

Using the Town's 1981

population estimate of 5,750, these figures would indicate an average
annual daily per capita usage of 269 gallons.

The peak daily use in 1981

was 4,445,250 gallons, which would indicate a peak daily per capita usage
of 772 gallons.

This peak per capita usage rate is, however, artificially

high during the long period in the summer due to the Wyoming State Fair
bringing an influx of people into Douglas.

The actual number of people

using the water supply during the State Fair would normally be considered
greater than the Town's yearly population and, if known, would probably
lower the peak day usage as expressed on a "per capita" basis.
Current water needs are visible when looking at the winter months when
the water· treatment plant is not operable due to low flows in the river as
well as peak summer days.

Examples are given below for summer and winter

operations based on 1981 and 1982 production records:
SUIIDIler

Wirtter

WTP (average)
WTP (peak)
Springs

2.5 rngd
3. 1 mgd
1.0 rngd

none
nonp
1. 0 rngd

Total Supply (average)
Total Supply (peak)

2.5 mgd

1.0 lIlgd

Water Supply

4.1 mgd]

1.0 mgd

Water Demand
Peak Day (summer)(J)
Average Day of p(~f
r10n th (summer)
.

4.4 mgd
2.8 mgd
1.1 mgd

Average Day of
Winter Month(3)
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(1) July 11, 1981
(2)July 1981; production

= 86,453,600 gallons

(3)December 1981; production

= 32,741,958 gallons

While this comparison does not take daily performance and variation
into account, it does show roughly that Douglas' demand has run approximately equal with supply during certain periods of the past winter months,
and the peak day during the summer also has surpassed what Town officials
feel they can securely produce, although storage has been adequate to make
up for any short-term lack of supply.
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EDGERTON

TOWN OF EDGERTON, NATRONA COUNTY
LOCATION AND SERVICE AREA
The Town of Edgerton lies just east of the confluence of Castle
Creek and Salt Creek, and is approximately 40 miles north of Casper and
less than two miles east of Midwest.

Salt Creek drains to the north and

is a tributary of the Powder River, which, in turn, is a tributary of
the Yellowstone River and ultimately the Missouri River.

There are

currently about 159 acres lying within the Town boundaries, with approximately 93 acres (or 58 per cent of the total Town acreage) currently
provided municipal water service.

In general, most of the Town acreage

lying southeast of State Highway 387 (except the northeast corner) is
developed and provided water service, with the remaining acreage still
undeveloped.

Edgerton's 1980 Census population was 510.

WATER SUPPLY AND WATER RIGHTS
Edgerton obtains its municipal water supply from a series of four
deep wells located northeast of Town.

The closest well in production is

located approximately three miles outside of Town, with the furthest
well, just over six miles from the Town's boundaries.

Several previously

used wells in Edgerton's well field are no longer in production, and a
new well will be put into production soon.
Current permits to appropriate and estimated yields are summarized
below:
Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Well No. 5
(6319)

0.45 (200 gpm)

0.25 (110 gpm)

Well No. 1A
( 1653)

0.07 (30 gpm)

included in
figure above

Water Source
(Permit No.)

Comments

Ground Water
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(1)

1970 priority
1966 priority

Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Not Designated
(508)

0.02 (10.9 gpm)

included in
figure above

1956 priority

Well No. 6
(44002)

unknown

included in
figur.e above

unknown priority

Well No. 7
(63166)

0.45 (200 gpm)

unknown

1983 priority,
not currently
in production

Totals

0.99 cfs

0.25 cfs

Conunents

(l)Yield estimated by Town officials as 75 gpm to 110 gpm for total of
four wells currently in production.
Additionally, the Town of Edgerton has a very small recorded raw
water storage permit, No. 7266R, for 4.25 acre-feet.

This storage

permit has a 1969 priority date.
WATER TREATMENT
Treatment of water consists of chlorination prior to storage.
Regular bacteriological testing has shown no problems from a safety
standpoint with Edgerton's water supply.
WATER SYSTEM
Water is conveyed from the various wells to a storagp LInk nortlH.'Hst
of Town by means of a single water transmission line.

The line ranges

from 4-inch PVC to 6-inch asbestos cement from the wells to the water
tank, and 8-inch asbestos cement from the water tank into Town.
Clear water storage for the Town consists of one 100,000 gallon
tank located about three-quarters of a mile northeast of Town and
500,000 gallons out of a 1,500,000 tank jointly owned with Midwest and
located northwest of Town.

Edgerton and Midwest share operation and

maintenance costs of the jointly owned water storage tank based on the
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same ratio as capacity, i.e., one-third to Edgerton and two-thirds to
Midwest.

Including the capacity of the jointly owned tank, Edgerton has

a total clear water storage of 600,000 gallons.
The Town's fire rating with the Insurance Services Office is "9"
which generally indicates a minimum of fire protection is provided.

The

Town has indicated that their main water system concern is their current
lack of supply.

Water pressures within the distribution system are

currently adequate, and no excessive leakage is thought to occur.
All residential, commercial and municipal services are metered,
including water used for irrigation at two parks.

The Town estimates

approximately 14 per cent of the total water usage is for light commercial such as restaurants and laundromats.
industrial users are supplied municipal water.

No major commercial or
Edgerton has required

water conservation practices for the past several years.

Restrictions

include an every-other-day lawn watering schedule, with no excessive
water use allowed.

TDwn officials note that the conservation practices

have worked well for the last three years.
The Town has indicated that 21,382,810 gallons of water were used in
1980.

Using the 1980 Census population of 510 persons, this would

indicate an average annual daily usage of 115 gallons per capita.

The

peak daily usage was 83,354 gallons which would indicate a peak daily
usage of 163 gallons per capita.
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ELK MOUNTAIN

TOWN OF ELK MOUNTAIN, CARBON COUNTY
The Town of Elk Mountain has elected not to participate in this
project at this time.
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ENCAMPMENT

TOWN OF ENCA11PMENT, CARBON COUNTY

The Town of Encampment has elected not to participate in this project
at this time.
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EVANSVILLE

TOWN OF EVANSVILLE, NATRONA COUNTY
LOCATION AND SERVICE AREA
The Town of Evansville. lie,s along the North Platte River immediately
adjacent to the northeast boundaries of the City of Casper.

The Town is a

few miles downstream of the point that Casper Creek enters the North
Platte River from the north and immediately upstream of the point that
Elkhorn Creek. enters the North Platte River from the south.

Evansville's

1980 Census population was 2,652.
WATER SUPPLY AND WATER RIGHTS
Evansville currently obtains its municipal water supply from the North
Platte River through a river intake that supplies the Evansville water
treatment plant.

The water treatment plant was constructed in 1979, and

prior to its construction, Evansville relied on one shallow well drawing
from the alluvial aquifer and a small quantity of surface water from Elkhorn
Creek.
Current permits to appropriate and average yields are summarized
below:
Wa ter Source
(Permit NO.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Ground Water
Well (585)

0.67 (300 gpm)

unknown

(2)

1961 priority

Surface Water
North Platte River
(26091)

3.12 (2.0 mgd)

East Branch of East
Fo rk - Elkhorn
Creek (Territorial)

0.5

Totals

4.29 cfs

1978 priority
unknown

(2)

1.86 cfs
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.

1884 priority

(1) Currently, the yield available from the WTP is restricted due in part
to high turbidity of raw water. See discussion in text.
(2)Information supplied does not describe current use ot this water source.
Evansville also has a permit on record for raw water storage at the
Evansville Storage Reservoir (No. 5306R) •

The permit capaci ty is for

32_872 acre-feet in an earth-fill structure, with a 1940 priority date.
Information supplied does not currently describe the use of this permit.
WATER TREATMENT

The water treatment plant is located on the north side of Evansville
adjacent to the North Platte River.

Raw water from the river is diverted

into a river intake main and then collected in a river intake structure.
Vertical turbine pumps discharge the raw water from the intake structure
through a 16-inch diameter line approximately 1,700 feet to the water
treatment plant.

The river intake structure has a 1,400 gpm firm capacity.

The treatment processes provided by a factory-built water treatment
unit include flocculation, sedimentation, and filtration after the raw
water has been chemically treated with chlorine, alum, and polymer.
Activated carbon is used in the treatment process to help control taste and
odor problems, and the water is post-chlorinated prior to delivery to the
water distribution system.

After treatment, water is delivered to the

distribution system and an adjacent 250,000 gallon clear water storage tank
by high service pumps that have a firm capacity of 1,400 gpm.

The storage

provided at the water plant is primarily used for filter backwashi.ng.
The water treatment plant was originally rated to treat 600,000 gpd at
nominal capacity and 1,400 gpm at peak capacity.

Actual capacities that

the water treatment plant have sustained are considerably below the rated
capacities and are estimated by Town officials at a nominal 360,000 gpd and
a peak 833 gpm that drops to 556 gpm during high turbidity periods in
North Platte River in July and August.

th~

The raw water intake has had

consistent problems with blockages due to mud, trash, sand, and ice.

Town

officials have indicated that they feel the water treatment unit can
handle raw water with a turbidity as high as 100N.T.U.
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Raw water drawn

into the intake, however, has recorded turbidities as high as 200-900 N.T.U.
The secondary drinking water standard for clear water distributed to the
water system is 1 N.T.U.

Adding to the naturally occurring turbidity

problems with North Platte River water is the fact that the outfall discharge for Casper's wastewater treatment plant is approximately one mile
upstream of Evansville's water intake, as are several large storm water
drains which drain large areas of the City of Casper.
WATER SYSTEM
Clear water storage consists of the 250,000 gallon clearwell at the
water treatment plant plus a 475,000 gallon storage tank and a 1,500,000
gallon standpipe.

These provide a combined clear water storage of 1,975,000

gallons (not including the storage at the treatment plant).
The TOwn's fire rating with the Insurance Services Oftice is "8" which
generally indicates a marginally adequate fire protection system.

The only

current shortcoming in the water system indicated by the Town is the
problem that the river intake and water treatment plant have in adequately
treating the 1,400 gpm that Evansville has a permit to appropriate.

It

should be noted that the 1978 surface water rights that Evansville operates
its water plant under are junior to most water rights on the North Platte
River.

In a drought year, Evansville's surface water rights could be

subject to restriction if senior downstream appropriators put a calIon the
water.
Residential, commercial, and industrial water services are all metered,
with municipal park irrigation remaining unmetered.

Town officials have

estimated that commercial users require about 9 per cent of the total water
metered, with the remainder used by residential services.

Information

indicates that the difference between water produced and water metered runs
between 10-17 per cent, with a typical loss of 13 per cent for February
1983.

The water produced and not metered can be attributed to the irrigation

at two municipal parks, leakage, and other losses.
Commercial or light industrial users of Evansville's municipal water
supply include the following:
Texaco Refinery

800,000-1,100,000 gallons per month when
operating (currently closed, expected to
reopen late 1983-1984).
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Nalco Chemical Company

40,000 gallons per month, average.

Little America Refinery

300,000 gallons per month, average.

Other small commercial users include restaurants, car washes, laundromats, etc.
season.

Lawn and garden irrigation is thought to be common when in

Evansville has a water conservation requirement on record, but

needed to enforce it only during a period three years ago.

The water

rationing system involves an odd-even house numbering system allowing
individual watering on certain days of the week.
Water metering records and water production records are not currently
available; however, certain water usage information has been provided.

The

Town has indicated that the average daily use of water is 388,243 gallons.
(The year that this data pertains to is not currently clear, and it is
currently assumed that this is water production data rather than metered
usage data.)

Using the 1980 Census population of 2,652 persons, this would

indicate an average daily per capita use of 146 gallons.

The maximum daily

use is described as 613,025 gallons which would indicate a maximum daily
use of 371 gallons per capita.

No information was provided on peak hourly

water usage.
Evansville has indicated that an increase in water demands is expected
to occur due to service provided to the Yellowstone Improvement District.
Estimates of demand and timing of this project were not provided.
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FORT LARAMIE

TOWN OF FORT LARAMIE, GOSHEN COUNTY
LOCATION AND SERVICE AREA
The Town of Fort Laramie lies next to the Interstate Canal and near
the North Platte River, just downstream of the confluence of Laramie River
and the North Platte River.

There are currently about 136 acres within th.e

TOwn's corporate limits, all of which are provided municipal water service.
The only known service outside the Town boundaries is a small service
provided to Amoco at their oil storage tanks.

l~ne

Fort Laramie's 1980 Census

population was 355.
WATER SUPPLY AND WATER RIGHTS
Fort Laramie currently obtains its municipal water supply from a
series of three wells, all of which apparently draw their supply from a
relatively shallow (85 feet) alluvial aquifer.
Current permits to appropriate are summarized below.

No information

was supplied concerning actual yields of the wells.
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yields
(cfs)

COIQlIlents

Ground Water
Well No. 1
(95)

1.84 (825 gpm)

unknown

1950 priority

Well No. 2
(2066)

1.73 (775 gpm)

unknown

1967 priority

Enlargement of Well
No. 2 (9902)

1.78 (800 gpm)

unknown

1971 prioricy

Well No. 3
(62637)

0.04 (20 gpm)

unknown

1981 priority

Total

5.39 cfs

unknown

In addition to the ground water well supply, Town officials have
indicated that they have the right to use up to 200 acre-feet per year
(124 gpm) of surface water from an irrigation ditch that supplies the Town.
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Town officials believe the surface water rights were appropriated to the
Town when the Town was originally founded, and they use the water for lawn
and garden irrigation.

Currently the Town estimates that they do not use

all of the 200 acre-feet per year that they are allotted.

No records are

on file with the State Engineer's Office showing surface water rights
appropriated to Fort Laramie.
WATER TREATMENT
No treatment is currently provided to Fort Laramie's municipal water
supply.

Sampling conducted by the Town has indicated no water quality

problems and the tests conducted have shown the supply as bacteriologically
safe.
WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
a 55,000 gallon standpipe located north of Town.

The standpipe is in good

condition, having been refurbished two years ago.

The TOwn's fire rating

with the Insurance Services Office is "9" which generally indicates a
minimum of fire protection is provided.

The Town's only known concern

about the existing water supply system is that clear water storage is
inadequate.

The Town feels it needs to approximately double the current

storage capacity.

The existing standpipe currently gets drawn down quickly,

resulting in water pressures of about 40 psi throughout Town.
is worse in the summer when lawns are being watered.

The problem

A report from 1979

indicates the standpipe had been drained in as little as four hours when
the well pumps were not operating.
The Town currently operates only two of their three wells with electric
pumps, with the third well used as an experimental wind mill pumping system.
This third well, not identified by the Town but currently assumed to be
well No. 3 with the low yield, is considered a reserve well by the Town
which could have an electric pump installed if required by water demands.
No metering of residential or commercial services is currently conducted, and no estimate of well yields was provided.
flat rate per water tap.

Water billing is a

No industrial water users are supplied, and

commercial use is estimated by Town officials as 5 per cent of the total
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water use.

The only commercial use noted is Amoco, and their use at their

oil storage tanks is minimal, served only by a 3/4-inch water supply line.
NO water conservation practices have been required by the Town, and no new
commercial uses are currently projected.

No data exist concerning total or

peak water usage from which to correlate a per capita water usage figure.
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GLENDO

TOWN OF GLENDO, PLATTE COUNTY
LOCATION AND SERVICE AREA
The Town of Glendo lies approximately one mile west of Glendo Reservoir
at its closest point and just north of lfuiskey Gulch.

There are approxi-

mately 107 acres currently developed in Glendo and provided municipal
water service.

Glendo's 1980 Census population was 367.

WATER SUPPLY AND WATER RIGHTS
Glendo currently obtains its municipal water supply from an artesian
well located approximately two miles south of Town.

Water from this well,

identified as Downey Well No.1, is pumped through a 6-inch transmission
line to the Town's distribution and storage system.

Glendo's water supply

is supplemented by a low-yielding well identified as the Auxiliary Well.
The Auxiliary Well is located in Town and is tied into the water distribution
system.

An application for funding under the ground water exploration

program states that the Auxiliary Well is capable of supplementing the
primary well (Downey Well No.1), but could be in danger of contamination
since an adjacent well has been shut down due to the existence of hydrocarbon products in the water.

The Town has noted that the Auxiliary Well

is not currently experiencing any contamination and, therefore, is not
endangering the water supply system.

A well is also located at the cemetery,

but is only for irrigation and not for consumptive use.
Current permits to appropriate and water yield information are summarized below:
Wa ter Source
(Permit No.)

Appropriation
Recorded
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Downey Well No. 1
(548)

2.23 (1,000 gpm)

0.30 (130 gpm)

(1)

1957 priority

Auxiliary Well(2)

unknown

0.07 (30 gpm)

no recorded
permit

Cemetery Well(2)

unknown

none, irrigation
only

not for consumptive use

Totals

0.37 cfs

2.23 cfs
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(l)The Town estimates 130 gpm would be available for short periods only,
probably not over two weeks and even less during dry summers. Nominal
yield available is estimated at 0.18 cfs (80 gpm).
(2)permit numbers for these wells are not clear at this time.
WATER TREATMENT
No treatment is presently provided to the water supplied to the
municipal system, although the Town is currently in the process of establishing a chlorination system.

Water quality is generally described as

good, with monthly testing showing the water as safe bacteriologically.
The chlorination that the Town is planning to install is primarily to
eliminate potential algae problems during storage.
WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
three storage tanks on a common tank site that provide a total of 170,000
gallons storage.

The TOwn's fire rating with the Insurance Services

Office is "9" which generally indicates a minimum of fire protection is
provided.
The Town has noted that the transmission line from Downey Well No.1,
a 6-inch line approximately two miles long, needs to be enlarged or supplemented due to current high friction losses which limit supply.

This, in

addition to the lack of available supply, is preventing any current enlargement of their distribution system.
Most residential and commercial services are metered, and municipal
use metering was not noted.

No major industries or commercial businesses

are supplied by Glendo other than typical small commercial users such as
laundromats, restaurants, service stations, etc.

Lawn and garden irriga-

tion is common, with the Town estimating summer lawn and garden irrigation
as 30 per cent of the total water use.

A water rationing plan was formulated

in 1969, but has apparently never been implemented.
No accurate metering is available of water pumped or distributed into
the water system.

The only metering available is the monthly metering of

individual services for billing purposes.
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The Town has estimated their

peak summertime demand at 200,000 gallons per day (139 gpm) which is
greater than their estimated peak yield from Downey Well No. 1 (130 gpm).
Using a population figure (estimated by the Town) of 350 persons, the
estimated peak daily usage would indicate a per capita usage of 571 gallons
per day.

The Town has noted that the potential for motel and small commercial

expansion in the next few years would require a more secure water supply
system.
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GLENROCK

TOWN OF GLENROCK, CONVERSE COUNTY
LOCATION AND SERVICE AREA
The Town of Glenrock lies at the confluence of Deer Creek and the
North Platte River, approximately 21 miles downstream from the City of
Casper.

There are currently about 1,257 acres lying within the Town

boundaries.

In general, municipal water service is provided to that

portion of Town lying either near to or west of Deer Creek, with the
eastern portion of the Town (approximately 57 per cent of the total
acreage) neither developed nor served with municipal water at this time.
Glenrock's 1980 Census population was 2,736.
WATER SUPPLY AND WATER RIGHTS
Glenrock currently obtains its municipal water supply from a series of
eight wells and an infiltration gallery located on Deer Creek.

Of the

eight wells, four draw primarily from the shallow (34± feet) Deer Creek
alluvial aquifer and provide a water supply generally regarded as good with
no taste, odor or safety problems.

Two of the wells draw from the deeper

(450± feet) Fox Hills sandstone aquifer and have been known to cause taste
and odor complaints due to the high mineral content of the water.

The

remaining two wells do not have records to determine their depth.
Current permits to appropriate and water yield information are summarized below:
Water Source
(Permi t No.)

Recorded
Appropriation
(cfs)

Known Available
Yield

Comments

(cfs)

Gr ound Water
4 Shallow Wells

1.78 (800 gpm)

0.89 (400 gpm) (1)

1972 priority, Deer
Creek Well No.1, 2,
3, and 4

o. 71

Developed before State
required registration,
Lythgo and Park Wells

(No. 17349 to
No. 17442)
2 Wells

none

(320 gpm) (1)

(no ,permit no.)
2 Deep Wells

2.23 (1,000 gpm)

(No. 44473,
44855)
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0.60 (270 gpm)

1978 priority, Fox
Hill No. 1 and 2

Water Source
(Permi t' No.)

Recorded
.ApEroEriation
(cfs)

Known Available
Yield
(cfs)

Comments

Surface Water
Infiltration gallery
(12071)

1.0

0.22-0.67 (2}
(100-300 gpm)

Totals

5.01 cfs

2.42-2.87 cfs

1932 priority, Deer
Creek alluvial aCJ.uife~

(l)Information supplied by the Town indicates these average yields decrease
by 30 per cent during low summer time stream flow.
(2)Actua1 yield decreased due to deterioration and siltation of gallery,
and due to low or no flow periods in Deer Creek.
Additionally, the Town of Glenrock has acquired the rights to 507 gpm
of irrigation water that is available from May 1 to September 30 for nonconsumptive use and which is used for park irrigation. COnsultants under
contract with the Town have identified equivalent water rights of 1,12.3 gpm
on lands now subdivided, and 2,430 gpm on unsubdivided lands wtthin the
Glenrock Town boundaries.
WATER TREA1MENT
Treatment of water consists of chlorination only, and the Town has
indicated that water falls within the Safe Drinking Water Standards as
currently published by the EPA.
WATER SYSTEM
No raw water storage is provided, and clear water storage conslsts of
one 997,400 gallon and one 746,400 gallon welded steel tank for a combined
clear water storage of 1,743,800 gallons.

The Town's fire rating with the

Insurance Services Office is "8" which generally indicates a marginally
adequate fire protection system.
The TOwn's only known concern is that the Oregon Trail Subdivision on
the north side of Town is serviced by a single, non-looped lO-inch diameter
PVC water transmission main. In the event of a line break, the subdivision
would be without water.
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All residential and commercial services are metered, with municipal
services such as parks, cemeteries, etc., remaining unmetered.

The Town

has noted a discrepency between known metered use and estimated production
which they have indicated is unmetered service, leakage, and other losses.
The total 1980 metered water usage was 174,200,000 gallons.

When

compared with the estimated 1980 total water production figure of 245,000,000,
this metered usage shows approximately 29 per cent of the total water
produced was unmetered and attributable to the causes just described.
No major industries or commercial businesses are supplied by Glenrock
other than typical small commercial uses such as car washes, restaurants,
laundromats, etc.

Lawn and garden irrigation is common, although restrictions

have been and still are imposed during summer months.

Restrictions include

watering opposite sides of streets based on odd-even days and occasionally
restricting watering to two days per week.

Restrictions are publicly

requested by the Town Hall when necessary.
Water production for the Town of Glenrock in 1980 was estimated in
information obtained as 245,000,000 gallons.

With a 1980 census population

of 2,736 persons, this would indicate an average annual daily use per
capita of 245 gallons.

The peak daily production in 1980 was 1,265,000

gallons which would indicate a peak daily per capita use of 462 gallons.
Current water needs are visible when looking at the summer month
period.

The brief comparison below uses a population of 2,900 for November

1982 as supplied by the Town, and looks at summer yields available combined
with summer peak demands.
•

Water Supply (Summer)
6 Shallow wells average yield = 720 gpm x
(see Note 1 at beginning of narrative)

= 270
= 100

2 Deep wells
Infiltration gallery

70%

gpm x 100%

= 270

gpm

=

Total Available For Water Supply
•

gpm

100 gpm
874 gpm

Water Demand (Summer)
Peak Day

•

504 gpm

= 462

gpcpd x 2,900 persons
1440 min/day

Excess demand over supply

~

903 gpm required

= 56 gpm (.13 cfs)
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This brief comparison uses flow rates and demands that are estimates
and not exact, however, it does show that it is very likely that during a
hot, dry summer, the Town of Glenrock could experience shortfalls in their
water supply that would have to be made up out of existing clear water
storage.
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GUERNSEY

TOWN OF GUERNSEY, PLATTE COUNTY

The Town of Guernsey has elected not to participate in this project
at this time.
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HANNA-ELMO

TOWN OF HANNA- ELMO, CARBON COUNTY

LOCATION AND SERVICE AREA
The Town of Hanna is located along Big Ditch approximately 15 miles
upstream of the point that Big Ditch enters the backwater of Seminoe
Reservoir.

Elmo is located just east of Hanna and obtains its water

supply from Hanna.

There are currently about 920 acres within the corporate

boundaries of Hanna, of which 43 per cent is currently developed and
provided municipal water service.

Hanna's 1980 Census population was 2,288.

WATER SUPPLY AND WATER RIGHTS
Hanna obtains its municipal water supply from surface water diverted
from Rattlesnake Creek approximately 15 miles south at Elk Mountain.
Surface water is diverted from Rattlesnake Creek by means of a weir and
intake structure that discharge into the Rattlesnake transmission line.
The transmission line transports the raw water approximately 12 miles by
gravity to a 20 million gallon raw water storage reservoir (Hanna Reservoir)
located about three miles south of the Town.

The transmission line, as

well as most of the original water supply system, was originally constructed
by the Union Pacific Railroad.

Of the 12.1 miles of transmission pipeline

between Rattlesnake Creek and the Hanna Reservoir, approximately 7.6 miles
is pipeline installed from 1890 to 1934 and contains large portions of
lead joint, sand-cast pipe.

Recent investigations have shown leakage in

the transmission line is significant, with approximately 20 per cent of
the water diverted at Rattlesnake Creek lost during transport to the Hanna
Reservoir.

The remaining 4.5 miles of transmission line was replaced 1n

1979 and is apparently in good condition.

The Hanna Reservoir (Permit

No. 4581R) is an open, concrete-lined reservoir built in 1935.

It was

recently cleaned and repaired and appears to be in reasonably good condition
without significant leakage.

Raw water from Hanna Reservoir is treated at

a water treatment plant just downstream from the reservoir.

The water

treatment plant is new and will be discussed later in this narrative.
Hanna has drilled several exploratory wells in past years in an
attempt to develop potential ground water sources, but most earlier wells
have provided poor quality water.

Ground water quality has been unaccept-

able primarily due to high mineralization as well as contamination with
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organic materials and petroleum products that impart taste and odor.

An

exception to this is the exploratory well recently drilled at Site A (see
map at end of narrative) as part of the current Ground Water Exploration
Program.

The Site A well provided acceptable quality ground water, was

tested at 150 gpm flow, and could probably provide a 100 gpm sustainable
flow if developed.

Further exploratory wells are planned in the near

future as funding becomes available.
Current permits to appropriate and available yields are summarized
below:
Water Source
(Permi t No.)

Recorded
ApEroEriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Hanna No. 1
(55253)

2.23

none

1980 priority

Unidentified
(47845)

1.11

none

1979 priority

Surface Water
Rattlesnake Creek
(Terr., 11410)

1.07

See Note (ll

1884 priority

Pass Creek
(Terr., //224)

0.57

See Note (ll

1884 priority (.2)

Rattlesnake Creek
(4390E)

0.30

See Note

Rattlesnake Creek
(4736E)

1.87

See Note (1)

Total

7.15 cfs (3)

(I}

1923 priority
1931 priorIty

L 2 cfs (1)

(1) Available yield is limited by the capacity of the Rattlesnake transmission
line. Highest recent meter reading was 1.48 cfs near the inlet structure.
Actual yield at reservoir is 80 per cent of reading due to losses, or
about. 1.2 cfs.
(2)crone Ditch water right which was transferred to the Hanna Intake on
Rattlesnake Creek from Pass Creek.
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(3)Several studies and hydrologic analyses on the Rattlesnake Creek drainage
indicate the minimum base flow rate in Rattlesnake Creek above the Hanna
Intake is 2.0 cfs. Since several other appropriators have rights senior
to Hanna's 1923 and 1931 rights, only the 1884 rights totaling 1.64 cfs
are considered secure in a drought situation.
In addition to the water rights just listed, Hanna also has recorded
appropriations for the Hanna Reservoir and supply lines, and a temporary
filing for a 634.4 acre-foot reservoir near the existing diversion on
Rattlesnake Creek which would store the City's excess direct flow water
rights.

The State Engineer has not acted on this application, and infor-

mation suggests that many complicated issues requiring long time periods
will prevent this storage reservoir from becoming a reality in the near
future.
WATER TREATMENT
Treatment of water is provided by a new direct filtration water
treatment plant that draws raw water from the Hanna Reservoir.

The Hanna

Reservoir operates partially as a presettling basin prior to the filtration
provided at the treatment plant.

The plant has a nominal capacity of

1.0 mgd with a peak capability of 2.0 mgd.

After treatment, water is

transported by gravity approximately two miles to the distribution system
through a 12-inch pipeline.
water supply system.

No pumping is required in the entire Hanna

The Town indicates water quality is very good, and

testing has shown the water to be safe bacteriologically.
WATER SYSTEM
Raw water storage is provided in the Hanna Reservoir (20 million
gallons) as previously discussed.

Clear water storage consists of a

1,000,000 gallon ground steel tank built in 1980 and located just north of
Town.

A 3,000,000 gallon open storage reservoir is located between the

water treatment plant and the Town of Hanna.

Although this reservoir is

kept full for an emergency supply, it is normally valved off from the
water system and bypassed since it is an open reservoir and might allow
contamination of water that has already been treated.
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The Town's fire rating with the Insurance Services Office is "9"
which generally indicates a minimum of fire protection is provided.

The

major shortcoming noted by the Town on the water supply system is the
inability of the Rattlesnake transmission line to transport its design
capacity due to the leakage previously discussed.
A water metering program was recently instituted, and all.residential
and commercial users are now metered.
metered, but parks are not.

Municipal water and schools are

Industrial users have, in the past, required

an estimated 25 per cent of the total capacity of the water supply system.
This was due in part to extensive coal mining operations in the Hanna
area.

While coal mining is still occurring in the area, mine closures and

cutbacks have helped drop industrial demand to an estimated 3 per cent of
the total system capacity.

Any significant increase in coal production

could cause a large increase in demand for industrial use of Hanna's water
supply.
Information supplied by the Town estimates that lawn and garden
irrigation require 22 per cent of the total water consumed when in season.
Small commercial users are common, such as restaurants and laundromats.
Water conservation practices are on record and have been enforced, although
specifics of water restrictions were not detailed.
Water usage is described in a report for Hanna as dropping to 128 gpcd
in 1982 after metering was instituted.

It was noted in the report that

170 gpcd may be more realistic for an average annual daily use.

The peak

daily rate is described as 2.6 times the average annual daily rate (again
in 1982) which would indicate peak daily usage of 442 gpcd (using the
170 gpcd average daily rate).
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HARTVILLE

TOWN OF HARTVILLE, PLATTE COUNTY
LOCATION AND SERVICE AREA
The Town of Hartville lies just northeast of Guernsey State
Guernsey Reservoir.

~ark

and

Municipal water is provided to all developed areas

currently within the Town limits.

Hartville's 1980 Census population

was 149.
WATER SUPPLY AND WATER RIGHTS
The Town currently obtains its water supply from three wells and a
very small appropriation from Hoyer Spring.

All three wells take their

water from the relatively shallow alluvial aquifer adjacent to the North
Platte River.

Two of the wells are located in the Town of Hartville, with

a third well established in 1981 near the North Platte River approximately
five miles outside of Town.
Current permits to appropriate and water yield information are summarized below:
Water Source
(Permi t NO.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

0.11 (50 gpm)

not metered

1976 priority

0.13 (60 gpm)

not metered

1955 priority

0.56 (250 gpm)

unknown

1981 priority

0.06

unknown

1906 priority

0.86 cfs

unknown

Ground Water
Hartville No. 1
(33900)

Hartville No. 2
(363)

Kelly Park No. 3
(56437)

Surface Water
Hoyer Sp ring
(7521)

Totals
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WATER TREATMENT
Treatment of water consists of chlorination at each well pump only.
The Town has indicated the water quality is acceptable and regular bacteriological sampling of clear water and raw water has indicated there are no
current problems with the water supply from a safety standpoint.
WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
one 45,000 gallon tank located on the south side of Town.
The Town's fire rating with the Insurance Services Office is a "9",
indicating a minimum of fire protection is provided.

Wells No. land 2

supply the clear water storage tank through 4-inch diameter lines, with
Well No. 3 feeding into a 6-inch line.

The Town has indicated an ongoing

problem with leakage in the 6-inch transmission line from Well No. 3 over
its five mile length.

Well No. 3 was originally developed to supplement

the wells in Town because the water table had dropped, subsequently
causing a loss of water available from the Town wells.

This lowering of

the water table was caused in part by an ore separating plant's withdrawal
of ground water for its operation.

The ore separating plant, which is

located near Hartville, was closed two years ago when the companion mine
was closed.

The water table has now apparently risen to a level that

allows, once again, the operation of the two wells in Town.
The Town has required water conservation for the past three years
from May through August.

Residents are asked to irrigate lawns and water

gardens only from 6:00 a.m. to 8:00 p.m. to allow the clear water storage
tank to refill during the evenings.

There are no commercial or industrial

users in Hartville, and the only businesses are two taverns.
Water consumption is estimated by Town officials at approximately
22,000 gallons per day.

Records for the Town wells (Nos. 1 and 2) indicate

hours of operation and not flow quantities, so accurate figures for total
water pumped are not available.

Water is metered at the newer Kelly Park

Well No. 3 with June through November 1982 pumping records available.
Using the TOwn's estimate of 22,000 gallons of water pumped per day and a
1980 Census population of 149, the average daily usage would equal 148 gpcd.
The peak total gallons pumped by Kelly Well No. 3 in monthly 1982 was

B-65

1,889,229 gallons in July.
60,943 gallons, or 409 gpcd.

This would indicate a peak daily usage of
It should be noted that this peak usage is

an average day of the peak month rather than a peak day.

The peak day

usage per capita would probably be higher if known.
Although currently able to meet its daily water needs, the Town could
conceivably have problems with a change in conditions.

With 1981 priority

rights, Well No. 3 (250 gpm) could very well be subject to control by the
State Engineer's Office if necessary to meet senior water appropriation
requirements.

This condition, combined with a hypothetical reopening of

the ore separation plant and subsequent relowering of the water table at
Hartville, could certainly lower the water supply available to some figure
well under 100 gpm.

In a worst case scenario, if the water table dropped

low enough to eliminate the use of the Town wells and Well No. 3 was not
allowed to operate, the Town could be left without any reliable water
supply.
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LARAMIE

CITY OF LARAMIE, ALBANY COUNTY
LOCATION AND SERVICE AREA
The City of Laramie lies along the Laramie River approximately
8-1/2 miles downstream of the point where Dowlin Ditch empties into the
Laramie River.

The Pioneer Canal, used primarily for irrigation, runs

along the west side of the City, and Spring Creek enters the Laramie
River within the City boundaries.

There are currently about 6,560 acres

within the corporate boundaries of Laramie, with a large percentage of
that area currently developed and provided municipal water service.

The

largest undeveloped areas within the City limits are located on the east
and south sides of the City, and along the Laramie River flood plain.
Several developed areas are located outside the corporate limits of
Laramie on the northwest, north, south, and southeast sides of the City.
In general, these areas have individual wells or provide their own
private water service.

The City provides water service to 26 taps out-

side its corporate boundaries, but is not allowing any further expansion
of service outside of the City limits.

There are about 200 private wells

located in subdivisions immediately southeast of the City.

Laramie's

1980 Census population was 24,410.
WATER SUPPLY AND WATER RIGHTS
Laramie currently obtains its municipal water supply from four major
sources, including the following:

City Springs and associated Turner

Well Field, Soldier Springs, Pope Well Field, and the Laramie River.
City Springs was the original source of municipal water for Laramie,
and was appropriated jointly by the City and the Union Pacific Railroad.
A later agreement allowed Laramie to utilize all of City Springs flow by
providing the railroad with untreated Laramie River water that was not
suitable for consumptive use.

City Springs is located in the southeast

corner of the City, and is now the site of the Turner Well Field.

Pumping

at the Turner Well Field currently eliminates flow at the City Springs.
The Pope Well Field is located about three miles southeast of the City
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and was developed as a water supply in the early 1920's as Pope Springs.
As the yield from Pope Springs gradually decreased, Laramie began drilling
wells at the site and by 1940 had established the Pope Well Field.
Soldier Springs is located about four miles southeast of the City and has
also been utilized for Laramie's water supply since the early 1920's.
Spring water is still collected at Soldier Springs under a surface water
right, with the water incorporated into the City's ground water transmission system.

Water from the Laramie River is utilized for municipal

supply under an appropriation from Dowlin Ditch.

The Dowlin Ditch appro-

priation was originally an irrigation right which the City converted to
preferred (municipal) use.

Additionally, the point of diversion was

transferred upstream to the Pioneer Canal headgate near Woods Landing.
This allows the appropriation to be diverted through the Pioneer Canal to
Sodergreen Lake and then into the City's water treatment and distribution
system.

A map furnished by the City is provided at the end of this

narrative which shows the existing well fields and the Laramie River
diversion system.

The City's water treatment plant and water system are

discussed later.
Current permits to appropriate and estimated yields are summarized
below.

Permits relating to appropriations on the west slope of the

Continental Divide that are co-owned with Cheyenne are listed in Appendix D
of Volume 2.

The narrative describing Cheyenne's water supply system

describes the use of these water rights.
"tap" into the Cheyenne water project.

Laramie does not currently
Laramie's current permits to

appropriate and estimated yields are summarized as follows:
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Pope Nos. 1, 2,
3, Enl 3, and 4
(153, 154, 155,
55505, 55506)

7.59 (3,408 gpm)
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5.26 (3.4 mgd)(I)

Three 1947 and
two 1981
priorities

Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Turner Nos. 1,
Enl 1, 2, Enl 2,
3 (55507, 61724,
55508, 59131,
59132)

9.35 (4,200 gpm)

5.87 (3.8 mgd)(I)

Not Designated
(35758, 38448,
38449)

6.24 (2,800 gpm)

None(2)

Comments
Three 1981 and
one 1982
priorities;
Turner No. 3 is
observation only
Two 1977 and
one 1976
priority

Surface Water
Laramie River,
Dowlin Ditch
(Priority No.1)
Soldier Springs
(9369)
City Springs
(Priority No.1)
Totals

14.3113(3)

3.62

entire flow

9.99 (6.46 mgd) (4)

Per court decree
of 1912

2.01 (1.3 mgd) (1)

1909 priority,
free-flowing
spring

None(5)

1868 priority

23.13 cfs (14.96 mgd)

41.11 cfs

(1) Total combined yield of Pope Well Field, Turner Well Field, and Soldier
Springs of 13.14 cfs (8.5 mgd) is a peak design capacity and is possible
only for short periods without excessive aquifer drawdown. The City
currently estimates a safe, average day yield from these three sources
of 6.96 cfs (4.5 mgd).
(2)Not indicated by City as currently in use. Two wells are same location
as Turner Well No.2; one well is observati.on only.
( 3 ) 0 rlglna
. . 11 y an lrrlgatl0n
..
.
. h t. 10 • 0 c f s converte d to munlclpa
. . 1 use
rlg
in 1945 and 4.3113 cfs converted to municipal use in 1963. See text
for further explanation.
(4)Water treatment plant is limited to treating 6.46 mgd (9.99 cfs). Peak
design capacity is 6.8 mgd (10.51 cfs) and average day design is 6.0 mgd
(9.28 cfs). Surface water is generally available for use only from April
through September. See text for further explanation of use limitations.
(5)Pumping at Turner Well Field eliminates flow at City Springs.
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The City of Laramie owns an additional 34.6305 cfs (22.4 mgd) of
irrigation surface water rights that were acquired with the Monolith
Ranch, including an additional 19.6505 cfs appropriation on Dowlin Ditch.
The Monolith Ranch, shown on the drawing at the end of this narrative,
was purchased by the City in 1981.

No portion of the water rights asso-

ciated with the ranch have been transferred from irrigation to municipal
use, and the City has noted that transfers will be requested in the
future only on an "as needed" basis.
WATER TREATMENT
Surface water diverted from the Laramie River is treated at a water
treatment plant that was constructed in 1964 and is located approximately
20 miles southwest of the City near Sodergreen Lake.

Laramie River

surface water that is appropriated under the Dowlin Ditch water right is
diverted into the Pioneer Canal irrigation ditch approximately three
miles upstream of Sodergreen Lake.

After flowing through Sodergreen

Lake, water is collected in a 36-inch pipeline and transported about
2 miles downstream to the water treatment plant.

Upon leaving the water

plant, treated water is transported by gravity to Laramie through a
single transmission line consisting of 20 and 24-inch pipelines.
Treatment at the water plant consists of the following processes:
chemical addition in a rapid-mix chamber; coagulation and flocculation;
sedimentation; filtration in sand filters; and chlorination.

Regular

testing indicates a good quality water is delivered to the system, with
no bacteriological problems.
The water treatment plant has a rated average design capacity of
6.0 mgd, and a peak hydraulic capacity of 6.8 mgd.

Current water rights

limit the peak production rate at this time, however.

The City of

Laramie's appropriated right is for 14.3113 cfs, or 9.23 mgd, of surface
water from Laramie River at the diversion point where Pioneer Canal
diverts water from the Laramie River.

The State Engineer's Office has

ruled that a 30-per cent reduction in water available at the water treatment plant intake is required due to evaporative and other losses that
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occur during conveyance from the Laramie River diversion point through
the Pioneer Canal and Sodergreen Lake to the plant intake.

Therefore,

Laramie has a right to treat only 6.46 mgd at the water treatment plant.
The Pioneer Canal, which supplies Laramie River water to Sodergreen Lake,
is operated only during irrigation season and is rarely in service from
October through March.

Because of this, any water supplied by the water

treatment plant during the winter months is from water stored in Sodergreen
Lake after the close of the irrigation season.

Information supplied

notes that from November through March, the water plant averages less
than 0.2 mgd or about 0.31 cfs.

This water is consumed primarily by

users along the transmission line between the water treatment plant and
the west side of Laramie.
WATER SYSTEM
Water is supplied from the various well fields to Laramie's distribution system through 12, 14 and 16-inch transmission lines.

Water from

the water treatment plant is transported the 20 miles to Laramie through
a 20 and 24-inch transmission line.

Laramie does not have any raw water

storage rights except those co-owned with Cheyenne.

Laramie does not

currently utilize the co-owned storage rights, which are further described
in the Cheyenne narrative found elsewhere.
Clear water storage for the municipal water supply is provided by
three storage tanks as follows:

an 8,000,000 gallon covered concrete

reservoir located at City Springs, a 2,000,000 gallon steel. tank just
north of City Springs, and a 1,500,000 gallon steel tank also just north
of City Springs.

There is also about 500,000 gallon storage at the water

treatment plant, used primarily for washing the filters.

Not including

the storage at the water plant, a total of 11,500,000 gallons of clear
water storage is provided.
The City's fire rating with the Insurance Services Office is "5",
except Districts 1 and 2 which are "9".

The rating of "5" generally

indicates a good fire protection system, while "9" generally indicates a
minimum of fire protection is provided.
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The City noted that 90 per cent

of the City is covered by the higher rating.

The City's only expressed

concern about their distribution system is that they would like to
initiate a leak program.
All residential and commercial services are metered, with municipal
services such as municipal buildings and parks remaining unmetered.
Metering in the two highest water pressure zones on the eastern side of
the City is described as not accurate.

No major commercial or industrial

users of municipal water were noted, although the University of Wyoming,
the only four-year state university in Wyoming, does use Laramie's
municipal water supply.

Usage is estimated at 400,000 gallons per day

nominal and 3,000,000 gallons per day peak during dry spells in the
summer.

Small commercial users are prevalent in the City such as car

washes, laundromats, restaurants, etc.

Lawn and garden irrigation is

common, with City officials estimating residential irrigation at 42 per
cent of total use and municipal park irrigation at 29 per cent of use
when in season.

Water conservation has been requested in the past by the

City when water storage has become low.

Requests to limit usage are made

by radio and newspaper notices.
Water production for the City of Laramie in 1979 totaled 2,032,400,000
gallons.

Using a 1979 population of 24,285, this would indicate an

average annual daily per capita usage of 229 gallons.

The peak daily

water use in 1979 was 13,300,000 gallons, which would indicate a peak
daily per capita usage of 548 gallons.

A report performed for the City

indicated that in 1980, the average daily per capita usage was 240 gallons
and the peak daily per capita usage was 550 gallons.
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LINGLE

TOWN OF LINGLE, GOSHEN COUNTY
LOCATION AND SERVICE AREA
The Town of Lingle is located near the North Platte River approximately two miles northeast of the junction where Rawhide Creek enters the
North Platte River from the north.

The Interstate Canal, an irrigation

waterway, runs just north of Town.

The Town currently has about 200 acres

within its corporate limits, with small future developments indicated on
the west and southeast sides of the Town.

Municipal water is provided to

all areas currently within the Town limits.

Lingle's 1980 Census population

was 474.
WATER SUPPLY AND WATER RIGHTS
Lingle obtains its municipal water supply from a series of three
wells, all of which are located in or directly adjacent to the TOwn's
corporate limits.

All three wells apparently draw their water from a

relatively shallow alluvial aquifer.
Current permits to appropriate and estimated yields are summarized
below:
Water Source
(Permi t No. 2

Recorded
ApEroEriation
(cfs)

Known Available
Yield
(cfs)

Comments

Town Hall Pump(l)
(629)

1.34 (600 gpm)

unknown (2)

1960 priority

Pump House (1)
(8564)

1.06 (475 gpm)

1.56 (JOO gpm) (3)

1971 priority

Well No. 6
(41620)

1.11 (500 gpm)

2.67 (1,200 gpm) (4)

1976 priority

Totals

3.51 cfs

4.23 cfs

Ground Water

(I)Informationto date is not clear which actual well relates to which permit
for these two wells.
(2)NO information provided, well seldom used except for emergencies.
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(3)Yie1d estimated at 600-700 gpm.
(4)New well just established in 1981; tested at 1,500 gpm and rated at
1,100-1,200 gpm. Recorded permit is for 500 gpm.
This summary of water rights points out that the Town's water rights
for ground water total 1,575 gpm while the estimated yield with only two
out of three wells runnning is 1,800 gpm.

The Town also has indicated that

they have water rights to an unknown quantity of surface water from the
Lucerne Canal which provides North Platte River irrigation water.

Town

officials believe this water was appropriated when the Town of Lingle was
founded.

This water is used through a ditch diversion for watering lawns

and gardens and helps reduce the demand from the wells that might be
required for irrigation.

According to information supplied by Town officials,

the Town does not use all of the surface water that they have the rights
to use.

No recorded surface water rights are currently on file with the

State Engineer's Office for the Town of Lingle.
WATER TREATMENT
The Town has indicated that no treatment is provided the well waters
prior to consumption.

Monthly sampling indicates that water supplies are

bacteriologically safe.
WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
one 55,000 gallon tank and one 126,000 gallon tank for a combined clear
water storage of 181,000 gallons.
The TOwn's fire rating with the Insurance Services Office is "8"
which generally indicates a marginally adequate fire protection system.
The Town has indicated that low water pressures (42-45 psi) are a concern,
and are probably caused by undersized transmission lines (mostly 6-inch
and 4-inch) and the lack of sufficiently elevated storage to provide
higher pressures.
Metering of water supplied is provided only at the well pumps and at
the Foothill High School.

Meters have not been read consistently, and

there is currently not enough data to estimate actual water production.
There are currently no water conservation practices on record or requested
by the Town.
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There are currently no industrial or large commercial water users;
small commercial establishments (restaurants, laundromats, etc.) use an
estimated 15 per cent of the total water use.
The Town reported that a previous study performed for the Town
indicated the average consumption of water was 147 gpd per family.

The

report on the study was not available so it is not known how this figure
was derived or if the usage is meant to relate to usage per person rather
than usage per family as indicated by the Town.

No other information is

available concerning average day, maximum day or peak hour water use.
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LUSK

TOWN OF LUSK, NIOBRARA COUNTY
LOCATION AND SERVICE AREA
The Town of Lusk lies along the Niobrara R;Lver approximately 22 miles
upstream of the point where the Niobrara River enters Nebraska.

In the

shortest direction, probably towards Glendo Reservoir, Lusk is over 30
miles up drainage from the North Platte River.

The Town of Lusk currently

includes about 700 acres within its corporate limits, with municipal water
service provided to all of the developed land within the Town limits.

A

50 acre area in the southeast corner of Town remains undeveloped and
unserved by water, as does a 155 acre area to the northwest which appears
on maps as platted, but does not show as being within the corporate limits
of Lusk.

Lusk's 1980 Census population was 1,650.

WATER SUPPLY AND WATER RIGHTS
Lusk currently obtains its municipal water supply from a series of
six underground wells.

Information supplied by the Town does not correlate

their well identification with water right well permits, so comparison of
water right appropriations with actual yields is not verified at this time.
It appears from the supplied information that well numbering is based
on eight wells that originally were numbered starting with zero.

It

appears that the old Well No. 0 and the old Well No. 1 are abandoned, and
the following designations currently apply:
Wa ter Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Avai lable
Yield
(cfs)

none

abandoned, 1954 priority

Well No. 1 (286)

0.78 (350 gpm)
0.62 (280 gpm)

none

abandoned, 1954 priority

Well No. 2 (287)

1.56 (700 gpm)

0.56 (250 gpm)

1954 priori ty

Well No. 3 (482)

0.57 (254 gpm)

0.78 (350 gpm)

1954 priority

Well No. 4 (483)

0 •.64 (285 gpm)

Well No. 5 (45281)

1. 78 (800 gpm)

1.11 (500 gpm) * 1954 priority
1.11 (500 gpm) * 1978 priority

Comments
----~

Ground Water
Well No. 0 (285)
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Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Well No. 6 (59003)

1.78 (800 gpm)

1.00 (450 gpm)

new well, 1981 priority

Well No. 7 (59002)

1.78 (800 gpm)

1.89 (850 gpm)

new well, 1981 priority

Totals

9.51 cfs

6.45 cfs

Comments

Ground Water
(Continued)

*It is unclear at this time whether No. 4 and No. 5 have a combined
yield of 500 gpm or each have a yield of 500 gpm.
While these yields show 6.45 cfs (2,900 gpm) available, information
supplied by the Town indicates that the maximum pumping yield is 3.89 cfs

(1,745 gpm) for at least 45 minutes.

A previous report, written before

the two new wells were installed, noted that the wells at that time began
to pump air when operated simultaneously for more than a few hours, dropping
maximum yield (at that time) to 1.55 cfs (694 gpm) during periods of high
consumption.

Using this figure and adding yields of the two new wells, a

total yield currently available during periods of high consumption would
be close to 4.45 cfs (2,000 gpm).

This compares favorably with the 3.89 cfs

estimated by Town officials, with actual yield available probably in the

3.79 - 4.01 cfs (1,700 - 1,800 gpm) range during periods of high consumption.
The Town of Lusk has no surface water or storage reservoir water rights or
permits.
WATER TREATMENT
No treatment is provided to well water supplied to the municipal
water system.

Water quality is described by the Town as good, with no

problems occurring with bacteriological safety.

Testing is done on a

monthly basis.
WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
one 440,000 gallon ground tank and a new 250,000 gallon ground tank for a
combined clear water storage of 690,000 gallons.
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The TOwn's fire rating

with the Insurance Services Office is "7" which generally indicates an
adequate fire protection system.

Town officials noted the rating was made

prior to adding the two new wells, and the Town may qualify for a "6"
rating now.

The Town did not indicate any current problems with their

water supply system.
Residential and commercial services are metered, as are the public
schools.

Only municipal water used for park and cemetery irrigation was

noted as unmetered.

In addition to supplying the usual small commercial

users, such as restaurants and laundromats, Lusk also provides water
service to a hospital and prison which have individual water rates.
Residential lawn irrigation is common and is estimated at 30 per cent of
the total water use when in season.

No information on water conservation

practices was provided.
Total water metered in 1980 was 142,807,000 gallons according to Town
records.

Subsequent years cannot be traced since water meters are currently

not being read in the winter months.

No records were available to show

total water produced by the water supply system.

Not included in the

metered figures for 1980 is water used for municipal irrigation such as
parks and cemetery irrigation, and losses from leakage, fire fighting,
etc.

The 142,807,000 gallons of metered water used for 1980 would correlate

to an average daily metered per capita use of 237 gallons using the 1980
census population of 1,650 persons.

Assuming a 20 per cent unmetered

water usage (a general figure common to other communities), the average
annual water produced (metered plus unmetered) would be approximately
285 gpcd.

No information is available concerning peak daily or peak

hourly water consumed.
Town officials have noted that an increased demand is anticipated in
1984 when a new women's correctional center is projected to be constructed
and put into service.

The Town expects a 10-20 per cent increase in

demand due to this facility.
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MEDICINE BOW

TOWN OF MEDICINE BOW, CARBON COUNTY
LOCATION AND SERVICE AREA
The Town of Medicine Bow lies along the Medicine

~ow

River approxi-

mately three and one half miles downstream of the point where Rock Creek
enters the Medicine Bow River.

Currently there are about 1,909 acres

within the corporate limits, with approximately 10 per cent of that area
currently developed and provided municipal water service.

The developed

area of town is generally located in the center of the TOwn's corporate
limits.

Medicine Bow's 1980 Census population was 953.

WATER SUPPLY AND WATER RIGHTS
Medicine Bow currently obtains its municipal water supply from three
wells located approximately eight miles east of the Town near Aurora Lake.
The older well, apparently dating from 1949 and identified on information
supplied as Como Well, is an artesian well and is still being used to
supply the water system.

It is not clear at this time whether the listing

for Como Well is actually two separate wells labeled Como No. 1 and Como
No.2.

Data supplied does not identify two separate old wells, but rather

shows a single well identified as Como Well in addition to the new Como
Well No.3.

The water quality testing data, however, noted a Como Well

No. 2 has been tested.

The third well idenfified as Como Well No. 3 is

newer, having been placed in operation in 1979.

Just after being placed

in operation, however, the new well was found to have unacceptably high
radium levels and was subsequently taken out of service.

According to

Tbwn officials, 1979 was the first year in which radium was tested.

The

older artesian wells currently supplying the water system have radium
levels that are also categorized as above the acceptable range, but are
not as high as the Como Well No.3.
Current permits to appropriate and estimated yields are summarized in
the following table:
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Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Como Well
(399) (3)

0.31 (139 gpm)

0.67 (300 gpm}

1949 priority,

Como Well No. 3
(40066)

2.23 (1,000 gpm)

None (2)

1977 priority

Medicine Bow River
(3131 En1)

2.0

unknown

1915 priority (1)

Totals

4.54 cfs

GroundWater

artesian well

Surface Water

0.67 cfs

(I)This may be an original Union Pacific appropriation to fill a railroad
water tower which no longer exists.
(2)Como Well No.3 not usable due to high radium levels.
(3)As previously noted in text, it is not clear at this time if both
Como Well No. 1 and Como Well No. 2 are included under this single
permit.
WATER TREATMENT
No treatment is provided for the well water supply and with the
exception of the recently discovered radium problem, the water supply has
been bacteriologically safe as documented by a monthly sampling program.
WATER SYSTEM
The municipal water system in Medicine Bow is, for the most part, new
within the last five years.

In addition to the Como Well No. 3 that was

installed in 1979, other new work has included a new 12-inch water transmission line from the well field into Town, new water distribution mains
within the Town, and a new 1,500,000 gallon water tank located on the
south side of Town.

No raw water storage is provided, and clear water

storage consists of the one newer tank that provides 1,500,000 gallons of
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storage.

The TOwn's fire rating with the Insurance Services Office is

"9" which generally indicates a minimum of fire protection is provided.
The Town has reported no known shortcomings in their system (with the
exception of the radium problem) since the new work previously described
was installed in 1979.
All residential and commercial services are metered, with municipal
services also metered except the cemetery water service provided for
irrigation.

The metering program was also established in 1979.

Informa-

tion supplied by the Town noted that there are also two main transmission
line meters at the junction before the tank to measure actual water used.
No data from these meters is available at this time.

Residential and

commercial water meters are not read from October to February due to
freezing problems, so water use information from individual metering is
not complete.

There are no large industrial or commercial water users

served by the TOwn's water system.

A hotel is the largest commercial

user, with other commercial accounts that include taverns, convenience
stores, etc.

No water conservation practices have had to be enforced

since the new water supply system was put on line in 1979.

The Town

estimates lawn and garden irrigation at 25 per cent of the total water
use, with unmetered municipal irrigation estimated at 10 per cent of the
total use.
Water consumption records for the Town were not available; however,
Town officials have indicated current water use as follows:
Average daily use
Peak daily use
Peak hourly use

= 250

= 450
= 750

gpcd
gpcd
gpch

Previous average daily uses before metering were estimated at 450-700 gpcd.
Information supplied by the Town estimates current 1983 population at 750.
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MIDWEST

TOWN OF MIDWEST, NATRONA COUNTY
LOCATION AND SERVICE AREA
The Town of Midwest lies immediately north of the confluence of
Castle Creek and Salt Creek.

The Town is less than two miles west of

Edgerton and about 40 miles north of the North Platte River at Casper.
There are about 171 acres within the corporate limits of Midwest, with
151 acres located in the Town proper and 20 acres located in a separate
subdivision referred to as the Gas Plant subdivision.

The Gas Plant

subdivision is located just under one mile south of the Town proper.
About 60 per cent of the Town proper, and 50 per cent of the Gas Plant
subdivision are currently developed and provided municipal water service.
Approximately eight taps outside the Town boundaries are provided water
service.

Midwest's 1980 Census population was 638.

WATER SUPPLY AND WATER RIGHTS
Midwest currently obtains its municipal water supply from a caisson
well located on the north bank of the North Platte River in Mills.

The

caisson well draws water from the shallow alluvial aquifer next to the
river under a surface water appropriation.

Water is transported to

Midwest by means of a transmission pipeline and pumping system that is
described later.
The Town also has a ground water well that is located along Salt
Creek just south of Town.

The well is about 4,400 feet deep and draws

water from the Ten Sleep Formation.

Water from this well is extremely

hard and corrosive, containing high concentrations of total dissolved
solids, chlorides, and sulfates, as well as leaving the ground at tem0

peratures averaging 174 F.

The Town originally had a dual water supply

system that distributed the hard well water (after cooling) for various
nonconsumptive uses, including taps to residences for irrigation and
grey water uses, fire hydrants for fire protection, and various municipal
and recreation irrigation.

In 1980, however, the Town completed improve-

ments to their distribution system that restricted the hard water use to
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irrigation of various municipal areas.

At that time, new distribution

lines were installed in the Town, fire hydrants and all residential
services were connected to the domestic water supply obtained from the
North Platte River, and a new water storage tank (shared with Edgerton)
was constructed.

The existing water system is discussed later in this

narrative.
Current permits to appropriate and estimated yields are summarized
below:
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

1.88 (845 gpm)

about
1.0 (449 gpm)
(nonconsumptive)

1947 priority
very corrosive;
used for
irrigation only

North Platte River
(16525)

0.81

0.35 (1)

1922 priority

Totals

2.69 cfs

0.35 cfs(2)

Ground Water
Hard Water Well
(330)

Surface Water

(l)Diversion is limited by a 250 gpm (0.56 cfs) pump in the caisson well.
Actual yield available at Midwest appears to be limited by transmission
pipeline capacity of 130-155 gpm (0.29-0.35 cfs).
(2)Hard water well is nonpotable and not included in available yield.
WATER TREATMENT
Surface water obtained from the North Platte River is chlorinated
prior to its delivery to Midwest.

At Midwest, the water supply is

treated at a filter building located at the southwest corner of Town.
The filter building was enlarged and new equipment installed in
1980.

Treatment is provided by three parallel multimedia pressure
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filters, each rated to treat 60 gpm (0.13 cfs) for a total treated
design capacity of 180 gpm (0.40 cfs).

Filtered water is disinfected by

means of a hypo-chlorinator and then piped to the Town's water distribution system and water storage reservoir.

Regular sampling by the Town

indicates a good quality water is supplied to the water system, and
tests show the supply is safe bacteriologically.
WATER SYSTEM
Water from the caisson well pump in Mills is discharged into a
12-inch cast iron pipe and transported 1.4 miles to an intermediate pump
station located near the North Platte River and identified as the Casper
Pump Station.

Water is chlorinated at this pump station and then pumped

by a plunger pump into an 8-inch steel transmission line for conveyance
the 40 miles to Midwest.

The 8-inch line is 6.6 miles long, with the

remaining 33.4 miles reducing to a 6-inch steel pipe.

Both sections of pipe

are approximately 40 years old and badly corroded inside.

Pipeline

capacity is limited to 0.35 cfs (155 gpm) due in large part to the
interior corrosion in the line.
From the Casper Pump Station, water is pumped uphill for about
19 miles to the crest of "20 mile hill", gaining 850 feet in elevation.
At "20 mile hill", the water then flows by gravity about 15 miles to a
2,000,000 gallon steel water tank with a wood cover.
storage prior to treatment at Midwest.

This tank provides

Another 2,300,000 gallon tank is

located at this same site, but it is not normally used since it is
unlined and uncovered.

Water leaving the 2,000,000 gallon storage tank

again flows by gravity to the Town of Midwest, where i.t is treated and
delivered to the municipal system and storage.
Clear water storage in Midwest is provided by a 1,500,000 gallon
steel tank that is shared with Edgerton.

Midwest has the right to

1,000,000 gallons of storage in this tank under an agreement with Edgerton,
with the remaining storage available for Edergton's use.
built in 1980 and is in good condition.

The tank was

Edgerton and Midwest shared

responsibilities for the tank's construction, and continue to share
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responsibilites for its operation and maintenance.

Each community is

responsible for their own water system downstream of the shared water
storage tank.

The Town's fire rating with the Insurance Services Office

is "8" which generally indicates a marginally adequate fire protection
system.

The Town did not comment on any problems with their existing

water supply system.

As previously noted, however, the 40 miles of

transmission line from the North Platte River to Midwest has deteriorated
due to age.

The water treatment, distribution and storage provided at

Midwest is all relatively new.
All residential, commercial, and municipal services are metered.
Municipal irrigation at schools and parks is provided by the remaining
hard water supply system previously described.

Residential irrigation

and fire protection are supplied by the municipal (consumptive) water
supply system.

No major industrial water users are present, with light

commercial services consisting of a few oil field and construction
service companies, a restaurant, and other similar businesses.
Lawn and garden irrigation is common, although restrictions have
been imposed in past years.

Restrictions have sometimes been caused by

breaks in the main water transmission line or equipment problems, and
are g.enerally only requested in emergencies.
Data provided by the Town does not give current water production
totals, and totals for metered water were not available at this time.
report that was supplied dated October 1977 estimates the following
future water usage rates:

150 gped
375 gped
656 gped

Average Day
Peak Day
Peak Hour
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A

MILLS-WARDWELL

MILLS/WARDWELL/NATRONA COUNTY IMPACT
JOINT POWERS BOARD
LOCATION AND SERVICE AREA
The Mills/Wardwell/Natrona County Impact Joint Powers Board (hereinafter referred to as the Mills/Wardwell JPB) provides central management
of the water supply for three municipal water systems comprised of the
Town of Mills, the Wardwell Water and Sewer District, and the Pioneer
Water and Sewer District.

The Mills/Wardwell JPB provides operation of

all treated water production including operation of the water treatment
plant and the various wells (described later).

Mills and each Utility

District are responsible for the operation of their respective water
distribution and water storage systems.
The Towq of Mills is located along the North Platte River near the
northwestern corner of the City of Casper.

Wardwell Water and Sewer

District serves a small area at the northeast corner of Mills and a
commerical and residential strip north of Casper that runs up the west
side of Interstate 25.

Pioneer Water and Sewer District serves a largely

rural area about six miles west of Mills.

Each entity has the following

approximate service area:
Town of Mills
Wardwell Water & Sewer District
Pioneer Water and Sewer District
Pioneer District (proposed annexation)

636 acres(l)
1,908 acres(2)
2,972 acres(3)
2,896 acres (3)

(1) About 70 per cent developed, largely residential with some commercial.
(2)sparsely developed, largely industrial and commercial with some residential.
(3)Mostly undeveloped, largely rural.
The 1980 Census population for Mills was 2,139.

The Mills/Wardwell

JPB estimates 1982 population for the Wardwell District at 3,000 and the
Pioneer District at 600.
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WATER SUPPLY-AND WATER RIGHTS
The Mills/Wardwell JPB obtains its municipal water supply from two
sources.

The first is a series of six shallow wells that take water

from the alluvial aquifer adjacent to the North Platte River.

One well

is available from the Wardwell Water and Sewer District, with the other
five wells attributed to the Town of Mills.

The other source is surface

water taken from the North Platte River at the new Mills/Wardwell JPB
water treatment facilities.

The water treatment facilities will be

discussed later in this narrative.
Current permits to appropriate and estimated yields are summarized
below:
Water Source
(Permit No.)

Recorded
1
Appropriation ( )
(cfs)

Known Available
Yield
(cfs)

C@mments

Ground Water
Wardwell No. 1
(13699)

1.11 (500 gpm)

5.79 (2,600 gpm)

1972 priority

Mills No. 1
(1252)

0.67 (300 gpm)

included in
figure above

1964 priority

Mills No. 2
(1253)

0.67 (300 gpm)

included in
figure above

1964 priority

Mills No. 3
(1254)

0.66 (300 gpm)

included in
figure above

1964 priority

Mills No. 5
(4588)

1.34 (600 gpm)

included in
figure above

1970 priority

Not Designated
(50607)

1.34 (600 gpm)

unknown

1979 priority,
not indicated as
currently used

Mills No. 6
(39021)

1.34 (600 gpm)

included in
figure above

unknown
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Water Source
~Permit No.~

Recorded
1
AEEroEriation( )
(cfs)

Known Available
Yield
(cfs)

Connnents

Surface Water
North Platte River
(TF 24 3/157)

8.02

Totals

7.13 cfs(2)

1981 priority

8.02
13.81 cfs

(I)In many cases, Certificates of Appropriation held by Mills/Wardwell JPB
do not agree with appropriations on record in State Engineer's Office
and shown here.
(2)TempOrary filing not included in total.
text.

See further explanation in

The Mills/Wardwell JPB submitted an application to convert certain
irrigation appropriations to preferred use (to allow municipal use) and
change the point of diversion to the new water plant intake.

The applica-

tion was not approved by the State Engineer's Office, and the Mills/Wardwell
JPB is currently in the process of reapplying for the conversion of the
irrigation rights to allow municipal use.
The temporary filing for North Platte water (No. TF 24, 3/157) was
still on record with the State Engineer's Office at the time this report
was published; however, if contested, its future use may be questionable.
No other information concerning these issues has been made available at
this time.
WATER TREATMENT
Ground water supply from all of the well is first chlorinated and
then discharged into the water distribution system.

The ground water is

described as hard, with traces of iron in the well water noted as a
recurring problem.

Surface water is treated at a new water treatment

plant operated by the Mills/Wardwell JPB.

The water treatment plant

obtains its water supply from an infiltration gallery buried beneath the
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North Platte River at the water plant site.

The infiltration gallery is

provided with backwash facilities to help prevent clogging of the collection laterals.

Treatment provided by the water plant consists of

diatomaceous earth filtration, ozonation, chlorination and softening.
The plant is designed to provide complete treatment to a sustained flow
of 6.68 cfs (3,000 gpm) and a peak flow of 8.02 cfs (3,600 gpm).
qu~lity

The

of treated water is described as good, with regular testing

indicating that finished water is safe bacteriologically.

As previously

noted, the well water quality is adequate and safe, but relatively hard.
WATER SYSTEM
Water is transported to Mills' clear water storage tanks from the
water plant and well system by a 12-inch transmission line, various
smaller, interconnected lines, and a 3.34 cfs booster station.

Wardwell

obtains its water by means of 16-inch and smaller transmission lines in
combination with a 3.12 cfs booster station.

Water is conveyed to the

Pioneer District from the Mills Storage tank through a 14-inch and
smaller transmission line.

The Pioneer District utilizes a 0.89 cfs

(400 gpm) booster station to supply its water storage tank.

Pioneer's

water use is currently limited to 400 gpm (maximum) by contract with the
Mills/Wardwell JPB.
No raw water storage is available to the Mills/Wardwell JPB, and
clear water storage consists of the following tanks:
400,000
2,100,000
610,000
2,600,000
500,000
6,210,000

Wardwell Tank No. 1
Wardwell Tank No. 2
Mills Tank No. 1
Mills Tank No. 2
Pioneer Tank

gallons
gallons
gallons
gallons
gallons
gallons

An additional 200,000 gallon tank is located at the water plant;
however, it is not included in the total above since it is used primarily
for backwashing the filters.
The Town of Mills' fire rating with the Insurance Services Office
is "8" which generally indicates a marginally adequate fire protection
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system.

The Wardwell and Pioneer Districts are rated "10" which generally

indicates an inadequate fire protection system.
All residential and commercial services are metered, with parks in
Mills remaining unmetered.

Public facilities such as schools are metered.

There are many commercial and industrial users of water supplied by the
Mills/Wardwell JPB, particularly in Wardwell and Mills.

Much of the

commercial and industrial use is related to energy development services,
and includes the following:

manufacture and supply of oil/coal/gas

service equipment; light and heavy construction contractors and suppliers;
and many raw and finished material supply companies.

No estimates of

individual commercial and industrial users' water demands were available;
however, the Mills/Wardwell JPB estimated total commerical and industrial
use was 28 per cent of the total water usage.

It was estimated that

12 per cent of the total water usage was for unmetered municipal use,
and 20 per cent was for lawn and crop irrigation.

No water conservation

practices were noted in information provided by the Mills/Wardwell JPB.
No water use records for Mills and the Districts were available,
but Mills/Wardwell JPB estimated average and peak day per capita usage
as follows:
Average
Mills
Wardwell
Pioneer

170 gpcd
100 gpcd
80 gpcd
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Peak
600 gpcd
300 gpcd
240 gpcd

PINE BLUFFS

TOWN OF PINE BLUFFS, LARAMIE COUNTY
LOCATION AND SERVICE AREA
The Town of Pine Bluffs lies just south of the point that Lodgepole
Creek crosses the Wyoming-Nebraska border, with the border comprising part
of the eastern boundaries of the corporate limits of the Town.

MUnicipal

water service is provided to all areas in Town which are currently developed,
an area generally contained by the Union Pacific Railroad on the north and
west, U.S. Interstate 80 on the south, and the Wyoming-Nebraska border on
the east.

Additional areas served include some development occuring

southeast of Interstate 80 and a Wyoming Highway Department rest area on
the southwest corner of the currently developed area.

Pine Bluffs' 1980

Census population was 1,077.
WATER SUPPLY
Pine Bluffs currently obtains its municipal water supply from a
series of five wells, all which draw their supply from a relatively
shallow (125 feet) alluvial aquifer.
Current water rights and comments are as follows:
Wa ter Source
(Permi t No.)

Recorded
Ap)2roEriation
(cfs)

Known Available
Yield
(cfs)

Connnertts

Ground Water
Municipal Well No.1
(295)

0.84 (375 gpm)

unknown

Well No. 2
(124)

0.72 (325 gpm)

none

Well No. 3
(13171 )

0.84 (375 gpm)

unknown

1971 priority

Well No. 4
(13170)

1.89 (850 gpm)

unknown

1971 priority

Well No. 5
(3994)

1.67 (750 gpm)

unknown

1970 priority

Unknown(2)
(37951)

2.67 (1,200 gpm)

unknown

1976 priority, not
currently used
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1920 priority
1954 priori ty (1)

Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
(Continued)
Airport Well
(40456)

0.06 (25 gpm)

unknown

Total

8.69 cfs

unknown

1977 priority airport
use on1y(3)

(l)original Well No. 2 went dry in 1979, town received permission to drill
a new Well No. 2 and transfer rights to the new well.
(2)Probably permit referred to by town as permit to drill a new well which
has not yet been drilled. See further discussion.
(3)Water for use at airport only (drinking, sanitary, washing planes,
mixing chemicals, and other related purposes).
A special restriction is in effect in eastern Laramie County which
restricts the placement of ground water wells.

According to information

supplied by the Town, the water district has determined that eastern
Laramie County is a critical water supply area.

One of the restrictions

applicable to the area is that new wells cannot be drilled within 1/2 mile
of an existing well.

When the TOwn's original Well No. 2 went dry in

1979, the Town received a special waiver of this restriction from the
county in order to drill a new Well No.2.

Currently the Town has a

permit to drill a new well with appropriated rights for 1,200 gpm (2.67 cfs).
The Town also has purchased an existing well (location currently unclear)
that has an agricultural water rights permit.

This permit was not on file

for Pine Bluffs in the State Engineer's files when the files were reviewed.
It is the Town's intent to transfer their permit for a new well to the
existing well that was purchased and use the water for municipal rather
than agricultural purposes.

The Town indicated that they have requested

from the State Water Board a transfer of usage from irrigation-farm use to
municipal use on this existing well.

It is the Town's intent to have this

well hooked into their municipal water supply system some time during the
sunnner of 1983.
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Actual yields, other than weekly averages, were not available from
the existing well supply system.

The Town feels, however, that all of

their wells produce less than their recorded appropriation due to continual
lowering of the water table and subsequent lowering of well performance
and water available.
WATER TREATMENT
The Town has indicated that no treatment is provided the water supply
prior to consumption.
somewhat hard.

The water quality is described as good, though

Records of bacteriological tests that are run monthly on

the water supply indicate the water is safe bacteriologically.
WATER SYSTEM
No raw water storage is provided, and clear water storage consists of
a 216,000 gallon tank located on the south side of Town approximately 165
feet in elevation higher than the ground level in Town.

The tank was

probably built in the 1930's and was cleaned and repainted in 1964.

The

Town's fire rating with the Insurance Services Office is "7" which generally
indicates an adequate fire protection system.

No shortcomings in the

water supply system are noted other than a future desire for additional
clear water storage.

The Town noted that since replacing some 4-inch

lines with 6-inch mains and looping of some mains, the water service and
line pressures have been good.
All residential and commercial services are metered, with most municipal
services such as parks, baseball diamonds, and the cemetery remaining
unmetered.

Exceptions to this include one park Clnd the public school

which are metered.

The Town has indicated that it is their intent to

meter all municipal services in the near future.
Town officials estimated residential lawn and garden irrigation as 30
per cent of the total water use in the summer, with municipal park irrigation
requiring 40 per cent of the total water use.

Prior to installation of

water meters, lawn watering was restricted during high use months to every
other day.

These restrictions have apparently not been required since

metering was established in 1979-1980.
are not currently available.
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Data regarding metered water use

No major industrial uses are indicated and commercial uses include a
concrete batching plant and a potato packing business.

Other small

commercial uses include convenience stores and restaurants.

The potato

packing business is the only major user, with peak use during November
through March of 329,000 gallons per month.
Water production for the Town of Pine Bluffs in 1980 was 219,385,700
gallons, as recorded from well pumping records.

Using the 1980 Census

population of 1,077 persons, this would indicate an average daily per
capita usage of 558 gallons.

Total water consumed dropped approximately

16 per cent in 1981, but rose back 10 per cent in 1982.

No information is

currently available to determine daily peaks since well meters are read
weekly.
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RAWLINS

CITY OF RAWLINS, CARBON COUNTY
LOCATION AND SERVICE AREA
The City of Rawlins lies along Sugar Creek approximately 2-1/2 miles
upstream of its confluence with Coal Creek and 11-1/2 miles upstream of
its confluence with the NOrth Platte River.

There are about 3,843 acres

currently within the City's corporate boundaries, all served by the
municipal water system.

A large portion of the City area that lies south

of Interstate 80 is currently not developed.

Rawlin's 1980 Census popula-

tionwas 11,547.
WATER SUPPLY AND WATER RIGHTS
Rawlins obtains its municipal water supply almost solely from surface
water provided from three primary sources:

(1) a group of 24 springs

located approximately 30 miles south of Rawlins at the head of Sage Creek
that provide direct flow without any original storage rights; (2) surface
runoff collected in the Rawlins Reservoir from the upper Sage Creek Basin
watershed of approximately 12 square miles above Rawlins Reservoir; and
(3) NOrth Platte River water that is diverted at an intake near Fort

Steele and pumped through a pipeline to Rawlins.

Very minimal supply is

also provided from. one a:rtesian ground water well.

Other wells were

previously utilized, but have subsequently been abandoned due primarily to
poor water quality and falling production problems.

These water supply

components, as well as means of conveying the water, will be discussed
later in this narrative.
A summary of recorded permits to appropriate is provided hereafter.
All individual recorded permits, including individual permits for the 24
springs, may be found in Appendix D of Volume II.
Water Source
(Permit No.)

Recorded
Appropriation
(cfs) or (ac-ft)

Known Available
Yield
(cfs)

0.27 (120 gpm)

0.11 (50 gpm)

Comments

Ground Water
Pine Grove Ranch Well
(306)
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1954 priority
unmetered
artesian well

Water Source
(Permit No.)

Recorded
Appro~riation

(cfs) or (ac-ft)

Known Available
Yield
(cfs)

Comments

Ground Water
(Continued)
4 wells (26776,
26777, 37510, 37512)

1.12 (504 gpm)

none

1974-1977
priorities
abandoned,
see text

Newman Park
(52414)

0.22 (100 gpm)

none

1980 priority,
abandoned irrigation well

Surface Water
24 Sage Creek Springs
(16721-16744)

6.92

3.9 (1)

1923 priority

24 Sage Creek Springs
(2947)

3.92 (2)

included in
figure above

1900 priority(3)

24 Sage Creek Springs
(11509)

3.00(2)

included in
figure above

1912 priority(3)

North Platte River
(2860)

2.01(4)

2.01

1900 priority

Storage Reservoirs
Sage Creek Reservoir
(2040R)

273 ac-ft (89 MG)

See Note (5)

1910 priority

Rawlins Reservoir
(6271R)

624 ac-ft (203 MG)

2.3 (6)

1955 priority

Peaking Reservoir
(7185R)

346.66 ac-ft (113 MG)

See Note (7)

1966 priority

Atlantic Rim
Reservoir (8016R)

644.5 ac-ft (210 NG)

See Note (7)

1978 priority

Reservoi r
(6133R)

255.3 ac-ft (83 MG)

See Note (8)

1982 priority

Adams

Totals

17.46 cfs (probably
15.79 cfs at anyone
time)

6.46 cfs(9)

(l)Estimate is from report supplied by City.
(2)This total 6.92 cfs (3.92 + 3.00) may be limited to 5.25 cfs at any o~e
time. A document attached as an exhibit on a 1924 deed is not clear on
this.
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(3)Direct flow rights from Sage Creek Basin originally used for irrigation.
These rights were transferred to municipal use, and the diversion point
was transferred to the 24 Sage Creek Springs.
(4)Permit of appropriation is for total 2.32 cfs. Currently, 2.01 cfs is
assigned to the City of Rawlins· and 0.309 cfs is assigned to the
Union Pacific Railroad. See text for further discussion.
(S)A 1924 deed with attached agreements as exhibits is not clear as to
whether 273 acre-feet of the original 606 acre-feet of Permit #2040R
was intended to be transferred to Rawlins.
(6)Yield is potential surface runoff. from upper Sage Creek Basin.
is from report supplied by City.

Estimate

(7)Used for storage of water received from Sage Creek transmission line only.
Atlantic Rim currently out of service.
(8)Not for consumptive use; uses for fish propogation and recreation only.
(9) The available yield from the Springs (3·.9 cf s), the Pine Grove Well
(0.11 cfs), and the Rawlins Reservoir drainage basin (2.3 cfs) is limited
by the capacity of the Sage Creek transmission line. All of these water
supplies are transported to Rawlins through the transmission line which
has a maximum estimated capacity of 4.45 cfs (see text). The total yield
available to Rawlins, therefore, is 4.45 cfs plus the North Platte River
yield of 2.01 cfs which gives a total of 6.46 cfs.
A visual description of Rawlins' existing water supply system may be
foun.d on two figures from a report supplied by the City and included at
the end of this narrative.

The 24 springs that contribute water to the

Sage Creek transmission line are located just up-drainage from the Rawlins
Reservoir.

Water from the individual springs, first utilized in 1923, is

collected in underground 4- and 6-inch wood stave collection lines and
diverted to collection boxes.

Two primary 12-inch collection lines then

carry the water to a junction box located just downstream of Rawlins
Reservoir, with one of the collection lines passing underneath the Rawlins
Reservoir.

Water from the spring collection system enters the Sage Creek

transmission line at the junction box downstream from Rawlins Reservoir.
Water from the springs is not stored in Rawlins Reservoir since the City's
original direct flow spring rights do not include a storage right.
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Water

from the Upper Sage Creek basin is collected in Rawlins Reservoir, which
was constructed in 1955.

Water stored in Rawlins Reservoir also enters

the Sage Creek transmission line at the junction box previously mentioned
and, at such time, is comingled with the direct flow spring water supply.
The Sage Creek transmission line, originally constructed in 1923, consists
of approximately 30 miles of 12- to 20-inch pipeline (much of that length
original banded wood stave pipe) which can supply either the Atlantic Rim
and Peaking Reservoirs, or the steel tank farm (i.e., terminal reservoir
lower zone clear water storage) located 1-1/2 miles south of the City.
Information supplied by the City indicates the Sage Creek transmission
line was originally designed to allow from 2,250 to 2,360 gpm (5.01 to
5.25 cfs) of flow.

Due to its poor condition demonstrated by continual

leakage and frequent breaks, the transmission line is estimated to currently
be limited to a 1,950 to 2,000 gpm (4.34 to 4.45 cfs) capacity.
Prior to construction of the Peaking Reservoir (1966) and the Atlantic
Rim Reservoir (1978), water from the Sage Creek transmission line was
placed directly into the City's municipal water distribution system (and
clear water storage), since no raw water storage rights were included with
the direct flow spring rights.
When the Peaking Reservoir was constructed in 1966, however, the City
established the outlet from the Rawlins Reservoir as a point of diversion
for the Sage Creek transmission line.

This is recorded in Permit No. 23074.

This procedure, in conjunction with enlargements in the type of use for
Sage Creek transmission line (Nos. 6240 Enl to 6263 Enl, previously called
Rawlins Pipeline), permitted the storage of Sage Creek water in the Peaking
Reservoir.

At that time, the City obtained the right to store the water

diverted from Sage Creek, either from the 24 springs or from Sage Creek
drainage itself, in the Peaking Reservoir.

The Peaking Reservoir has an

approximate capacity of 113 million gallons and is a clay lined, open
reservoir located about three miles south of the City_

The Peaking Reservoir

was built to provide a means of storing raw water and regulating the
supply of water into the City's distribution system.
In an attempt to expand this raw water storage and regulation system,
the City constructed the Atlantic Rim Reservoir in 1978.

The Atlantic Rim

Reservoir is approximately 85 feet higher in elevation than the Peaking
Reservoir and is located about 3-1/2 miles south of Peaking Reservoir.
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The City utilized the same procedures of enlarging the Sage Creek transmission linets type of use by filing enlargement applications (Permit
Nos. 6644 Enl to 6668 Enl) that would allow storage of Sage Creek water in
the Atlantic Rim Reservoir.

Although this was all accomplished, the

Atlantic Rim Reservoir, with 210 million gallons of potential storage, is
currently out of service due to serious leakage problems amounting to
288,000 gallons per day.

It is not known at this time when the Atlantic

Rim Reservoir may be back in service since the cause of failure and assignment of responsibilities are currently being litigated.

Alternative

repairs being considered include slurry trenches, pressure grouting and
fabric liners.
The remaining water supply for Rawlins is currently obtained from the
NOrth Platte River, as shown on the figure at the end of this narrative.
Rawlins has a permit to appropriate 2.01 cfs, with an additional 0.309 cfs
still assigned to the Union Pacific Railroad under the same permit.

The

City is currently negotiating with the Union Pacific Railroad to have the
remaining 0.309 cfs assigned to the City.

The North Platte River supply

system was originally constructed by the Union Pacific Railroad in 1898,
and was obtained by the City in 19650

Surface water from the North

Platte is diverted near Fort Steele into a screened side channel intake.
The raw water then flows through a 16-inch line, either to two sedimentation basins and then to the Fort Steele pumping station wetwell, or
directly to the pumping station wetwell without sedimentation.

Two raw

water pumps rated 1,050 gpm (2.34 cfs) each, are located at the pumping
station and discharge the raw water (after chlorination) through parallel
lO-inch lines to a 500,000 gallon holding tank at Sinclair.

The raw

water, after another chlorination treatment, is pumped out of the holding
tank by two 1,000 gpm (2.23 cfs) pumps in the Sinclair booster pumping
station and transported through a 10- and 12-inch transmission line to two
500,000 gallon holding tanks at the rail yards in Rawlins.

Final pumping

from these holding tanks is provided at a rail yard pumping station with a
750 gpm (1.67 cfs) pump.

The water is chlorinated again and then discharged

into the Cityts low pressure distribution zone.
Information supplied by the City indicates that the North Platte
River water currently is used as a secondary water supply source.

Problems

associated with high turbidity in the North Platte River and high operating
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costs have generally kept the North Platte water supply system limited to
operating 3-4 months per year as a supplemental supply during low turbidity
periods or during emergency conditions.
The City is currently proposing to intercept the existing North
Platte River transmission line and provide a new transmission/pumping
system to transport the North Platte River water another 4-1/2 miles to
Pe~king

Reservoir for presedimentation.

This proposal is in conjunction

with plans to build a new water treatment plant just below the Peaking
Reservoir and then treat blended Sage Creek/North Platte River water after
it has undergone presedimentation in Peaking Reservoir.

Since Rawlins

does not hold any water storage rights for North Platte River water, this
scheme would require a flow-through system whereby no North Platte River
water would enter the reservoir without a proportionate amount being
discharged.

The State Engineer's Office in late 1982 indicated a general

acceptance of this idea.
WATER TREATMENT
Treatment of the existing municipal water supply consists solely of
chlorination for disinfection purposes and fluoridation for dental protection. As described in the preceding paragraph, the City is planning the
construction of a new water treatment plant with design scheduled for completion in July 1983.

The proposed facilities will provide diatomaceous

earth filtration, and construction is expected to be complete during mid
1984.
There are several current water quality problems that vary with the
water source.

Water supplied from the Sage Creek transmission line and

stored in the City's open reservoirs may be contaminated with insects and
other small invertebrates before it enters the distribution system.

The

open reservoirs tend to provide the potential for algae growth, stratification (which may lead to taste and odor problems), increase in organic
compounds, and contamination by insects.

North Platte River water primarily

has turbidity and color problems, with turbidities near the Fort Steele
intake as high as 500 turbidity units (T.U.).
level is 1 T.U.

The EPA maximum contaminant

It is felt by the City that the proposed water treatment

plant, in conjunction with a presedimentation use of Peaking Reservoir,
should help clear up most water quality shortcomings.
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WATER SYSTEM
Clear water storage for the City is provided by six reservoirs that
supply two pressure zones as follows:
•

Low Pressure Zone: Two 7,775,000 gallon steel tanks located
1-1/2 miles south of the' City, one 2,000,000 gallon open steel
tank at the ~ame location (currently not in use), and one
500,000 gallon steel standpipe in poor condition located on
~..onument Hill (currently not in use).
Total low zone in use
equals 15,550,000 gallons.

•

High Pressure Zone: a 1,000,000 gallon reservoir near the
county hospital and a 3,000,000 gallon steel tank in Painted
Hills, both built in 1979. Total high pressure zone in use
equals 4,000,000 gallons.

The total usable clear water storage is 19,550,000 gallons.

All

reservoirs are currently fed directly from the Sage Creek transmission
line or from Peaking Reservoir.

A 900 gpm (2.00 cfs) pumping station is

also available to pump water to the high pressure zone from the low pressure
zone.

The City's fire rating with the Insurance Services Office is "7"

which generally indicates an adequate system.
Shortcomings in the water supply system that are noted in information
supplied by the City involve the Sage Creek transmission line, Rawlins
Reservoir, Atlantic Rim Reservoir, and the North Platte supply system.
The existing Sage Creek transmission pipeline is noted as currently not
capable of carrying the full capacity of water that Rawlins is permitted
to divert.

Having been built in 1923 as a wood stave transmission line,

it is described as currently nearing the end of its useful life as evidenced
by the large number of leaks and breaks.

Rawlins Reservoir is c.urrently

experiencing some underseepage through foundation materials below the dam
embankment.

Information noted that the underseepage is probably occurring

through the foundation bedrock, does not appear to represent a hazard to
the existing dam, and that the dam is sound.

The Atlantic Rim Reservoir is

currently out of service until major corrections are instituted to prevent
leakage.

The existing North

~latte

supply

~ystem

cannot adequately handle

the high turbidity present in the North Platte River, and some form of
more effective grit removal prior to pumping needs to be instituted.
All residential and commercial services are metered, and the City has
indicated that municipal services such as schools and parks are also
metered.

No major industries or large commercial businesses currently are
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supplied by municipal water.

Typical small commercial users include car

washes, laundromats, restaurants, etc.

No major industrial expansion is

currently projected as Rawlins is currently in a population decline due in
part to a mine closure.

The City noted that a shopping mall may be con-

structed on the north side of the City in the next year.

Rawlins has

required water conservation practices in the past, due mostly from the
desire not to deplete available reserves in the Rawlins Reservoir.

The

most severe restrictions prohibited lawn watering more than twice a week
and completely prohibited car washing.
Water production data for the City of Rawlins is taken from a report
supplied by the City and primarily includes metered water use information
rather than water produced.

The report assumes that there would be a

20 per cent water loss between water produced and metered water which
would be attributed to leakage, unmetered use, and other losses.
metered water usage for 1980 was 955,960,000 gallons.

The

Using a 1980 Census

population of 11,547 persons, this would indicate an average annual daily
metered use per capita of 227 gallons.

Using the metered water usage

figure and assuming a 20 per cent water loss in the system, the total
water consumed for 1980 would be 1,194,950,000 gallons, or 284 gpcd using
the census population again.

Figures in the information supplied for

maximum daily usage utilize the average day of the maximum month rather
than the actual maximum day out of the year and, therefore, do not show
the actual peak daily usage for the year.

The report estimates the ratio

of peak day to average annual daily demand would be 2.5 to 1.

Using this

ratio, the peak daily per capita usage would be 710 gallons.

The City has

estimated that their 1983 population has decreased to 10,500 [rom a 1982
high of 12,000 persons.
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RIVERSIDE

TOWN OF RIVERSIDE, CARBON COUNTY
The Town of Riverside has elected not to participate in this project
at this time.
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ROCK RIVER

TOWN OF ROCK RIVER, ALBANY COUNTY
The Town of Rock River has elected not to participate in this project
at this time.
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SARATOGA

TOWN OF SARATOGA, CARBON COUNTY
LOCATION AND SERVICE AREA
The Town of Saratoga lies along the North Platte River approximately
1-1/2 miles downstream of the point that Spring Creek enters the North
Platte River.

There are currently about 1,908 acres within the Town's

corporate limits, approximately 55 per cent of which is currently developed
and provided municipal water service.

In general, the currently undeveloped

areas lie just within the Town's corporate limits and may be found on all
sides of the Town.

The largest area not currently developed is the

Shively Airport and associated runway which take up most of the southwest
quarter of the Town's current acreage.

While currently still in use as

an airport, this land is shown platted for possible future development but
is presently unzoned.

Saratoga's 1980 Census population was 2,410.

WATER SUPPLY AND WATER RIGHTS
Saratoga currently obtains its municipal water supply from surface
water taken from the North Platte River.

Water is collected by means of

an infiltration gallery buried beneath the North Platte riverbed and
located just outside the water treatment plant that was constructed in
1978.
Current permits to appropriate and available yields are summarized
below:
Water Source
(Permit No.)

Recorded
Appropriation
(cfs)

Known Available
Yield
(cfs)

Comments
-----

Ground Water
Well (43944)

0.04 (20 gpm)

None,
(5)
See Note

1978 priority

Well (44450)

0.04 (20 gpm)

(5)
None,
See Note

1978 priority

Well (34580)

0.28 (125 gpm)

None,
(5)
See Note

1976 priority

Hobo Pool (1196)

1.00 (450 gpm) (4) None
Consumptively
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1964 priority

Water, Source
(Permit No. ~

Recorded
AEEroEriation
(cfs)

Known Available
Yield
(cfs)

Comments

Surface Water
North Platte
River (21744)

2.0

2.32(1)

1956 priority

Nor.th Platte
River (6046E)

2.0

I~cluded

in (1)
flgure above

1960 priority

None

1950 priority

None

1978 priority

None
Consumptively

1955 priority

North Platte
River (20370)
North Platte
River (TF 23 5/62)
Hobo Pool Hot
Spring (21674)

32.4(2)
(810.51 ac-ft)
10.7(3)
0.34(4)

Storage Reservoir
South Spring
Creek (118lR)

782.38 ac-ft

Ranch Use
Only

1908 priority

Saratoga
Reservoir (5706R)

810.51 ac-ft(2)

None

1950 priority

Enlarge
Saratoga
Reservoir (7297R)

748.89 ac- ft(2,6)

None

1957 priority

Totals

4.36 cfs(3)

2.32 cfs

(1) Current yield available from the existing North Platte River infiltration gallery is severely limited due to slltation, debris blockage, nnd
high turbidity. Intake was designed for 5.35 cfs (2,400 gpm), but information supplied by the Town indicates that capacity is reduced to as low as
0.89 cfs (400 gpm) during high turbidity periods in April and May.
Figure used is for maximum production indicated by Town of 1,500,000
gallons per day.
(2)APpropriation of 32.4 cfs and 810.51 acre-feet of storage is owned
jointly by Town of Saratoga and Wyoming Game and Fish Department.
Location of diversion point does not allow current use by Saratoga for
municipal supply.
(3)Temporary filing that has not been acted upon by the State Engineer's
Office--not included in total for permits to appropriate.
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(4)Hobo Pool is a municipally maintained recreation pool supplied by thermal
hot springs. Appropriations are for municipal use and are used to supply
pool. Not included in total since not consumptively used.
(5)A consultant's report indicates previous trial uses of shallow wells
were unsatisfactory and most shallow wells in the area provide nonpotable water. No wells are used at this time.
(6)wyoming Game and Fish Commission is 50 per cent owner on certificate
of appropriation.
WATER TREATMENT
The Town of Saratoga has two water treatment facilities, but currently
only the newer facility is used.

The old water treatment plant uses a

rapid rate filtration process and was built in 1958.

The plant contains

raw water pumps to lift raw water to the plant, a flocculation-clarifier
that provides chemical mix, flocculation and sedimentation, one useable
multi media filter, chemical addition equipment, and high service pumps.
The plant has a maximum treatment capacity of 700 gpm (1.56 cfs), but has
not been properly operated or maintained for the past ten years.

The

plant was renovated in 1978 by rebuilding the raw water and high service
pumps, replacing and rebuilding the filter media in one filter, and replacing
some of the manual valves and the flow control valve.

The plant has a

buried perforated pipe intake located in the eastern channel of the North
Platte River.

This intake pipe fills with sand and plugs off frequently,

seriously limiting its ability to convey water to the old plant.

The flow

through this channel has been diverted to protect Veterans Island and the
west bank of the river from serious erosion problems.
The new water treatment plant was built in 1977 and 1978, and utilizes
a diatomaceous earth (DE) filtration process with an ozonation application
for color, taste and odor control.

The new plant has a backwashable

infiltration gallery which is also buried under the North Platte River.
During the spring and summer runoff periods the production of water by the
DE filtration process and intake system is seriously reduced by the high
turbidities which occur in the river.

The new plant contains intake

backwash pumps which are also used as raw water pumps, two 1,200 square
foot diatomaceous earth pressure filters with tubular elements, each rated
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to filter 1,200 gpm, body feed and precoat pumps for use with the DE
process, an ozonation system for taste and odor control, and two high
service pumps rated to pump 1,200 gpm each.

Although the new water treat-

ment plant was designed to furnish a nominal 2,400 gpm (5.35 cfs) to the
municipal water system, actual production has been greatly reduced due
primarily to problems with the river intake (infiltration gallery) and the
existing diatomaceous earth filters.
The current infiltration gallery consists of two 100 feet long,
10-inch diameter stainless steel well screens laid in one-half of a 6-foot
diameter culvert in the river and covered by four feet of graded gravel
and sand.

The old river intake is blocked and currently not usable.

As

previously noted, the current intake is subject to frequent blockages from
mud, silt, etc. and has not been able to provide the 2,400 gpm flow for
which it was originally rated.

The high turbidities present in the spring

flows in the North Platte River, as high as 170 NTU, not only clog the
infiltration basin with the high quantity of suspended solids, but also
negatively affect the diatomaceous earth filter performance.

During these

highly turbid flows in the North Platte River, the water that does pass
through the buried gallery is much higher in turbidity than the present DE
filters can effectively handle and cause very short filter runs.

The

short runs compound the problem of providing rated design capacities at
the water treatment plant.

It has been estimated in a consultant's report

provided to Saratoga that the existing DE filters are more efficient at
1/3 to 1/2 gpm per square foot of filter.

This would indicate the filters,

with 2,400 square feet total area, might treat 880 - 1,200 gpm 0.96 - 2.67 cfsl
effectively.
Information supplied by Town officials has indicated there are currently
several other problem areas associated ,\lith t'heir water supply system.

It

has been noted that some equipment operates continuously, leading to high
operation and maintenance costs.

It is assumed that this is caused by the

currently inefficient treatment process being provided.

Also noted is a

currently inefficient distribution pumping system that requires high
operation pumping costs by the existing high service pumps.

A consultant's

report has indicated a need to more securely separate Saratoga's water
distribution system into two pumping zones separated at a certain elevation, and provide smaller high service pumps to pump into the lower zone.
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The consultant has also suggested expanding the existing infiltration
gallery to attempt to provide a larger raw water availability, and replacing
the existing DE filters wih a new DE filter of a different design to
attempt to provide greater efficiency in producing a clear water supply.
\-lATER SYSTEM
No raw water storage is provided on Saratoga's water system, with the
exception of 30,000 gallons in the raw water pump wetwell.

Clear water

storage consists of a 250,000 gallon elevated tank and a 1,000,000 gallon
standpipe for a total 1,250,000 gallons of clear water storage in the
distribution system.

The 250,000 gallon elevated tank was constructed in

1972 and is located on the north side of the Shively Airport.

The 1,000,000

gallon standpipe was constructed in 1978, and is located south of Shively
Airport near the southern Town boundaries.

Additional 80,000 gallon and

42,000 gallon clearwells are located at the new and old water plants,
respectively.

This storage at the water plants is used primarily for

backwashing the filters and is not included in the total system storage
figure.

The Town's fire rating with the Insurance Services Office is "8"

which generally indicates a marginally adequate fire protection system.
The Town has noted they are not satisfied with the current protection
provided to the downtown area and will be attempting to correct the problem
this summer.

Specifics of the problem were not detailed.

The Town also

feels that a pretreatment facility such as a settling basin or pond would
help reduce the turbidity of raw water prior to being sent through the
existing water treatment process.
All residential and commercial services are metered, with most municipal parks and the police department remaining unmetered.

Public schools,

Town Hall, and the new recreational parks are currently metered.

The Town

has noted that during the winter months the minimum billing rate is put
into effect so that residents can leave water running to help avoid service
line freeze-up.

No major industries arc currently served by Saratoga's

water supply, with a lumber company being the only significant conunercial
user at 628,000 gallons per month.

Other typical small commercial water

users include laundromats, restaurants, hotels, etc.

Lawn and garden

irrigation is common, although watering restrictions have been and still
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are imposed during summer months.

Restrictions generally are imposed from

May to August and require watering on even or odd days according to the
resident's address.
Water production for the Town of Saratoga in 1980 totalled 155,012,000
gallons as detailed ina report supplied by the Town.

Using a 1980 Census

population of 2,410 persons, this would indicate an average annual daily
per capita usage of 176 gallons.

Total water production for 1981 increased

over 1980 levels by 21 per cent, although it is thought that the population
in that period remained relatively constant.

Using the population figure

of 2,410 persons, the 187,031,000 gallons of water pumped in 1981 would
indicate an average annual daily per capita usage of 213 gallons.

Town

officials have estimated maximum daily production that has been met at
1,000,000 to 1,500,000 gallons, which would indicate a maximum daily
usage of 420 to 622 gallons per capita.
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SINCLAIR

TOWN OF SINCLAIR, CARBON COUNTY
The Town of Sinclair has elected not to participate in this project
at this time.
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TORRINGTON

TOWN OF TORRINGTON, GOSHEN COUNTY

Torrington has
As

conf~r.med

an intent to participate in this project.

of the date that this report was printed, however, no information

describing Torrington's water supply system had been received.
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WHEATLAND

TOWN OF WHEATLAND, PLATTE COUNTY
LOCATION

AND SERVICE AREA

The Town of Wheatland lies along Rock Creek approximately six miles
upstream of its confluence with the Laramie River.

Currently there are

about 2,530 acres within the corporate limits of the Town, with approximately 80 per cent currently provided water service.

A small area located

outside the southern Town boundaries is also provided municipal water
service.

Wheatland's 1980 Census population was 5,816.

WATER SUPPLY AND WATER RIGHTS
Wheatland currently obtains its municipal water supply from a series
of eight wells, all of which are located in or directly adjacent to the
TOwn's corporate limits.

Numerous other well permits to appropriate are

on file in the State Engineer's Office, but the wells are not currently in
use due primarily to declining production or abandonment of the well.

A

summary of existing permits to appropriate and available yields is provided
below:
Water Source
(Permit No.)

Recorded
APpropriation
(cfs)

Known Available
Yield
(cfs)

Comments

Ground Water
Town No. 1
(107)

0.28 (125 gpm)

none

1947 priority

Town No. 2
(108)

0.28 (125 gpm)

none

1947 priority

Town No. 3
(109)

1.34 (600 gpm)

1
1.11 (500 gpm) ( )

1947 priority

Town No. 4
(110)

1.11 (500 gpm)

none

1947 priority

Wheatland No. 5
(490)

2.23 (1,000 gpm)

1.11 (500 gpm) (1)

1955 priority

Wheatland No. 6
(491)

2.23 (1,000 gpm)

1. 11 (500 gpm)

Wheatland No. 7
(36)

1.22 (550 gpm)

none

1958 priority

Wheatland No. 8
(2187)

1.34 (600 gpm)

1.11 (500 gpm) (1)

1968 priority
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(1 )

1955 priority

Water Source
~Permi t No.)

Recorded
ApEroEriation
(cfs)

Known A.vailable
Yield
(cfs)

Comments

Ground Water
(Continued)
(1)

Wheatland No. 9
(2188)

1.34 (600 gpm)

Not Designated
(36221 )

0.22 (100 gpm)

none

1976 priority

Not Designated
(45407)

3.34 (1,500 gpm)

none

1978 priority

Not Designated
(45408)

3.34 (1,500 gpm)

none

1978 priority

Black Mtn. No. 1
(48832)

3.34 (1,500 gpm)

1.11 (500 gpm) (1)

1979 priority

Black Mtn. No. 2
(55321 )

2.23 (1,000 gpm)

1.11 (500 gpm) (1)

1980 priority

Factory No. 1
(90)

0.67 (300 gpm)

1.11 (500 gpm) (1)

1958 priority(2)

Totals

1.11 (500 gpm)

24.51 cfs

1968 priority

8.88 cfs

(l)Estimated yield supplied by Town's consultant.
(2)Permit number and appropriated amount as provided by Town.
In addition to the ground water rights listed, the Town of Wheatland
also has surface water rights (No. 17353) of 0.1 cfs (45 gpm) on the
Laramie River tributary for cemetery irrigation and 12.0 acre-feet of raw
water storage rights (No. 5079R) at the

~leatland

Cemetery.

WATER TREATMENT
Treatment of the water consists of chlorination and settling with two
settling basins for six of the wells in use.
receive no treatment.

The other two wells in use

Water quality is described by Town officials as

excellent, with no safety problems occuring concerning bacteriological
safety.
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WATER SYSTEM
No raw water storage of municipal water exists, and clear water
storage consists of two 1,000,000 gallon storage tanks, in good condition,
for a total of 2,000,000 gallons.

The Town's fire rating with the Insurance

Service Office is "7", which generally indicates an adequate fire protection
system.

The Town's only expressed concern is that some line pressures in

various parts of Town drop to 40 psi, and a higher pressure would be
desirable.
All residential services and businesses are metered, as are public
schools.

Water for park irrigation is metered at the wells.

The Town has

estimated approximately 30 per cent of the water supply is used for municipa1recreational uses, such as park irrigation.

There are no large commercial/

industrial users of water outside of the usual laundromats, car washes,
etc.

The Town has indicated that in 1980 a total of 335,461,400 gallons

of water was metered for billing purposes.

Based on a 1980 Census popula-

tion of 5,816, this would indicate an average annual daily per capita
metered usage of 167 gallons.

Assuming 20 per cent of the total water

produced is unmetered (an estimated figure common to communities in this
study), the total water produced in 1980 would be 419,326,750 gallons.
This would translate to an average annual daily per capita usage of 198
gallons.

The Town has estimated the peak daily water use at 4,500,000

gallons which would indicated a peak daily per capita usage of 774 gallons.
Tbwn officials estimate the 1983 population has decreased to 4,300, due in
part to the completion of an adjacent power plant which has decreased the
number of construction workers and families who lived in Wheatland during
the plant's construction.
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INTRODUCTION
This identification and qualification of the need for supplemental
agricultural water for existing permits within the Savery-Little Snake
River Conservancy District is part of a water needs inventory for the
North Platte Water Development Joint Powers Board and for the Little Snake
Water Development Board. The water needs assessment is a step in the
development of a Little Snake River water management project by the State
of Wyoming and the Joint Powers Board.
This portion of the water needs assessment as defined by contract is
limited to the determination of supplemental water requirements for irrigation
water rights within the boundaries of the Savery-Little Snake River Conservancy
District. The water rights involved are out of the main stem Little Snake
River and Savery Creek, both of which have proposed upstream reservoir storage
sites under investigation for the State water management project. At the
request of the Little Snake Water Development Board and the Wyoming Water
Development Commission staff, the water rights to be considered were expanded.
The expansion on the Little Snake River included water rights from the
main stem from the Three Forks Damsite (Section 18, T. 12 N., R. 86 W., Colorado)
downstream to the Conservancy District Boundary. The Savery Creek expansion
included water rights from the Fish Creek Damsite (Section 18, T. 16 N., R 87 W.)
downstream to the Conservancy District Boundary. Separate data are given in
the report for the expanded area.
Work for the water needs assessment consisted of a determination of direct
flow irrigation water rights, an estimation of the streamflow available to
meet all of the water rights from the main stem Little Snake River and
Savery Creek, and a determination of the shortage to full season water
supply which is taken to be the requirement for supplemental water.
WATER RIGHTS
The first step in determining the water rights to be considered was to
obtain a description of the Savery-Little Snake River Water Conservancy
District boundaries (See Figure 1). From this description, it was determined
that main stem Little Snake River water rights should include all rights from
1~ miles upstream of the Savery-Little Snake River confluence (Section 16,
T. 12 N., R. 89 W.), downstream to Sand Creek (Section 19, T. 12 N., R. 93 W.).
On Savery Creek, all water rights were included from Section 11, T. 14 N.,
R. 89 W., to the confluence of the Little Snake River. There are also rights
to water from sloughs and minor tributaries within the Conservancy District
boundaries. In addition, the water rights were identified between the
Fish Creek Damsite and the Conservancy District Boundary on Savery Creek and
between the Three Forks Damsite and the Conservancy District Boundary on
the Little Snake River.
Table l·is a summary of the Savery-Little Snake River Conservancy District
and other water rights. Tables 2, 3, and 4 provide a listing of the water
rights on the main stem Little Snake River, Savery Creek, and on other
tributaries. The tables summarize the Wyoming and Colorado water rights from
the State Engineers Offices tabulations of adjudicated rights, permits in good
standing in the Wyoming Engineers Office, and applications in the Wyoming State
Engineers Office for new permits.
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The following summarizes the water rights determined for this study:
Stream

In S-LSR Conservancy Dist.
(Acres)
(cfs)

Below Damsites
(Acres)
(cfs)

Main Stem tittle Snake River
Wyoming

11,999.19

172.74

12,246.19

176.26

Colorado

9,448.83

134.95

15.288.23

218.37

Savery Creek (Wyo)

5,588.10

79.87

5,707.60

81.58

Minor Tribs (Wyo)

305.2

4.34

CURRENT WATER SUPPLY
The water supplies available for the direct flow diversions on Savery
Creek and Little Snake River were estimated from the recorded and estimated
flows of the little Snake River and tributaries indicated at U.S.G.S.
streamgages. Table 5 presents a list of the streamgages used for the
analysis.
Extensions of the U.S.G.S. records into a consistant water supply period
covering water years 1939 through 1978 were done by the Wyoming Water
Resource Research Institute at the University of Wyoming for the Water
Development Commission and reported in "Cheyenne Water Project Feasibility
Study," December, 1979. Table A-3.3 on page A-23 of that report presents a
tabulation of annual flows for the streamgages. Table A-4.1 on page A-43
summarizes the mean percentage of annual flow passing a streamgage in a given
month at the selected streamgages.
A frequency analysis methodology was used to derive the streamflow
available for the direct flow diversions and to estimate shortages to the
water right and the resulting supplemental supply or storage requirements.
Annual frequency curves were calculated using the Log Pearson Type III
frequency distribution for the gage records listed in Table 5. Analysis
of irrigation water right demand, supply, and supplemental water supply
requirements was done for the 50 percent chance, 80 percent chance, and 95
percent chance water supplies. The 50 percent chance water supply represents
the mean streamflow as indicated by the recorded and estimated streamgage
records. The 80 percent chance water supply is a low flow year supply such
that it is probable that 80 years in a 100 there will be this much or more
streamflow. The 95 percent chance water supply represents that condition that
is expected to be exceeded 95 out of 100 years.

The method used was to detenmine the percent chance annual flow in
question, and distribute the monthly flow according to the percent month
distribution for the individual streamgages.
For Savery Creek, the irrigation water supply was determined using the
streamgage, 09-2560, Savery Creek near Savery, Colorado. This gage is
representative of the streamflow available to the Savery Creek water rights.
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Figure 1 - Location Map
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For the main stem Little Snake River, the available streamflow was
estimated by calculation. The Little Snake River near Dixon, Wyoming
streamgage is located downstream of Savery Creek below the point of
beginning of the Savery-Little Snake River Conservancy District. Furthermore, the gage ;s subject to a large quantity of water being diverted
around the gage as well as some return flows from diversion within the
Conservancy District above the gage. Therefore, the streamflow available
for diversion from the main stem Little Snake River at tne head of the
Conservancy District was estimated by adding the record flows of the
little Snake River near Slater, Colorado, Battle Creek near Slater, Colorado,
Slater Fork (Creek) near Slater, Colorado, and the estimated runoff fro~
a 128.4 square mile area between the three streamgages and the Conservancy
District boundary. The runoff from the ungaged area was estimated from an
area-runoff relationship using the Slater Fork near Slater, Colorado streamgage
as a representative comparable runoff area. The Slater Fork area is similar
in aspect and drainage area (161 square miles) to the ungaged area. The
streamflow at the head of the Conservancy District above Savery Creek was
then determined by adding the monthly streamflows of the four areas.
The water rights demand (308 cfs Littie Snake River, 80 cfs Savery
Creek within the Conservancy District, and 395 cfs Little Snake River below
Three Forks Damsite and 82 cfs below the Fish Creek Damsite on Savery Creek)
was based on the growing season for grass and alfalfa at the Dixon, wyoming
Weather Bureau Station. A full diversion from April 26 through September 30
was assumed. This would provide enough water ;n soil moisture storage to
provide for October crop consumptive use.
Table 6 presents the streamflow/water supply/supplemental needs analysis
for the 50 percent chance year for both the main stem Little Snake River and
for Savery Creek for the water rights in the Conservancy District. It is
known that return flows from upstream irrigation enter the main stem Little
Snake River and provide water for downstream diversions. The main stem
Little Snake River was divided into an upstream reach from the head of the
Conservancy District indicated by the Hoffman Ditch diversion and proceeding
downstream past Baggs to the lynch Ditch diversion. The downstream reach
was from the Trowel Ditch to the downstream Conservancy District boundary
near the state line where the Little Snake River enters Colorado the second
time before flowing ;n Colorado to the Yampa River. The upstream reach
comprises about 2/3 of the water acreages and the downstream reach about 1/3
of the water right acreage. The diversion analysis indicates that this
is a proper split for return flow considerations. The return flow figures
used ;n Tables 6, 7, and 8 assume that the supplemental water is provided
from storage and indicates that quantity of water that would be available
to the downstream irrigation ditches if the upstream ditches were provided
with a full water supply.
From Table 6, the mean requirement in Wyoming for supplemental supply or
storage water requirements from the main stem Little Snake River is 11,450
acre-feet. The Colorado total is 3,350 acre-feet for a total mean main
stem requirement fo 14,800 acre-feet.
The mean Savery Creek storage water requirement from Table 6 is 9,700
acre-feet.
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Tables 7 and 8 present for the water rights within the Conservancy
the calculations of water supply and storage water requirements
for the 80 percent and 95 percent chance annual water supply. Tables 9,
10~ and 11 give calculations of water supply and storage water requirements
for the Little Snake River below Three Forks Damsite and for Savery Creek
below the Fish Creek Damsite.
District~

SUPPLEMENTAL WATER SUPPLY REQUIREMENTS
The Savery-Little Snake River Conservancy District supplemental
irrigation water supply requirements to existing water rights is presented
graphically in Figure 2. Using a water supply and/or economic criteria~
the storage capacity to be provided for a full season water supply under a
given water supply or economic condition can be detennined from Figure 2.
A commonly used criteria is to provide enough storage capacity to provide
a full season water supply during a year which nature provides an 80 percent
chance supply. Under such condition from Figure 2 (or Table 7), p storage
capacity which yields 13,350 acre-feet for Wyoming, 3,950 acre-feet for
Colorado for a total of 17,300 acre-feet on the main stem Little Snake River
above the Conservancy District and 11,400 acre-feet on Savery Creek would
be requi red.
In years of greater deficiency in water supply, such as the 90, 95~ or
98 chance supply, there would be increasing degrees of water shortage
to the irrigation diversions under water rights. Normally a cost and
return analysis is done to determine the degree of 'supply that can be
provided economically.
The Bureau of Reclamation uses the criteria that a given year should
not have a shortage exceeding 50 percent of the water supply requirement,
and the total shortages in any given 10 year period should not exceed one
full year's supply spread over the full 10 years. Experience indicates
that this kind of criteria is somewhat similar to the 80 percent chance
supply criteria.
Another criteria that might be utilized is to provide a water supply
to meet the needs of the worst year of record. Streamflow data indicate
that water year 1977 was the lowest year of recorded streamflow between
1939 and 1978. Analysis indicates that this was a 98.4 percent chance
year on the main stem Little Snake River and a 99.3 percent chance year on
Savery Creek. Using Figure 2 the estimated storage requirements to provide
a full water supply to water rights are 19,500 acre-feet for Wyoming,
6,400 acre-feet for Colorado, for a total of 25,900 acre-feet on the main
stem little Snake River, and 13,500 acre-feet on the Savery Creek.
Figure 3 was prepared to show the irrigation storage requirements for
water rights from the Little Snake River downstream of Three Forks Damsite
and from Savery Creek downstream of Fish Creek Damsite.
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The water needs assessment data given in Figures 2 or 3 needs to be
utilized in reservoir operations analysis that includes storage capacity for
the irrigation water supplies and the supply to be provided for Little
Snake River Basin municipal, industrial, instream flows, recreational,
and other water requirements. The final quantity of storage to be provided
for Little Snake River Basin needs would be determined considering water
supply limitations, storage site-yield limitations, and perhaps economics
and cost. It is beyond the scope of this report to make such determinations.
As a note of caution, the results of these studies give the general
storage requirements foy' the water rights involved as a whole.. The water
shortages/storage requirements for individual water rights or ditches
would require a much more detailed water utilization and water supply
analysis.
Comparison with Other Studies
The water supply requinements identified for this report are related to
demand for water rights of record. Other studies such as by the u.s. Bureau
of Reclamation and by Banner Associates for the Wyoming Water Development
Commission relate to the water supply requirements under differing criteria.
The U.S. Bureau of Reclamation May 1977 report, "Savery-Pot Hook Project
Definite Plan Report," addressed the water supply requirements for existing
irrigated lands as' classified under the USBR land classification system
that includes soils, climatic, and economic capabilities. The Bureau of
Reclamation has also identified the water supply requirements for new lands
to be included in the Savery-Pot Hook Project. In addition, the USBR use5
"ideal demand" which is based on the crop consumptive use, fann irrigation
efficiencies, ditch conveyance losses, and other conveyance losses to derive
the diversion requirements.
The USSR identified for the Sandstone Reservoir Service Area a total
present water supply of 24,400 acre-feet per year ideal demand and a future
with project demand of 50,300 acre-feet per year. A detailed analysis was
not made to determine if a portion of the water supply from the Pot Hook
Service Area should be added to the main stem Little Snake River water
requirement. In any event, the Bureau of Reclamation criteria is different
from that used in this report.
The Banner Associates estimated water supply requirement was assumed to
be the amount of water to provide supplemental supply for existing irrigated
lands. According to the November 1980 report to the Water Development
Commission, "Little Snake River Water Management Project, Feasibility Study,"
there was very little interest in developing new lands for irrigation in the
Little Snake River Basin. Banner Associates identified some 8,200 acres
irrigated from the main stem and Savery Creek within the approximate
boundaries of the Savery-little Snake River Conservancy District. Their
report identified the irrigation supplemental supply needs for an average
year with a 25 percent shortage and a maximum need of a 66 percent shortage
in the following amounts:
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Average Year Shortage
Acre-Feet Per Year

Stream

Maximum Shortage
Acre-Feet Per Year

Little Snake River (6,430 acres)

5,080

13,410

Savery Creek (1,760 acres)

1,390

3,670

6,470

17,080

TOTAL

C-l1
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Table 1 - SAVERY-LITTLE SNAKE RIVER CONSERVANCY
DISTRICT AND OTHER WATER RIGHTS SUMMARY
LITTLE SNAKE RIVER (MAIN STEM}
Three Forks Damsite to Llnch Ditch ( i nc 1us i ve }
Acres

cfs

%

10,991.19
8,831.23
19,822.42

158.36 55.7
126.13 44.3
284.49 100.0

Wyoming
Colordo

1,255.00
6,457.00
7,712.00

17.90 16.3
92.24 83.7
110.14 100.0

Wyoming
Colorado

12,246.19
15,288.23

176.26
218.37

27,534.42

394.63

Wyoming

5,707.60

81.58

Wyoming

305.2

4.34

Wyoming
Colorado
Trowel Ditch to State Line

Main Stem Total

GRAND TOTAL
SAVERY CREEK
MINOR SLOUGHS &TRIBS

C-12
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Table 2a - MAIN STEM LITTLE SNAKE RIVER WATER RIGHTS
FROM THREE FORKS DAMSITE TO THE
SAVERY-LITTLE SNAKE RIVER CONSERVANCY DISTRICT
TABULATED BY DITCH IN DOWNSTREAM ORDER

Priority
20

Pennit No.

Ditch Name

Small Ditches Colorado Ditches
between Three Forks Damsite &
Conservancy District Boundary

Amount

Acreage

75.94

MORGAN DITCH
6-15-85
5-15-00
6-02-02
12-18-33

(Colo.)
(Colo.)
3938
4970E

Morgan & Beeler
Morgan &Beeler
Reader & Leahy
Toole Enl. Morgan
TOTAL

Wyoming Appropriations
Colorado Appropriations

5.48
2.00
0.55
1.14
9.17

39.00
80.00
119.00

1.69
7.48

RASMUSSEN NO. 1 PUMP
1-20-36
6-09-61
TOTALS

5104E
6271E

Enl. Morgan (Trans.) 1.16
0.67
Enl. Rasmussen
TOTAL
1.83

Wyoming Appropriations
Colorado Appropriations

C-13

3.52
83.42

81.00
47.00
128.00
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Table 2 - MAIN STEM LITTLE SNAKE RIVER WATER RIGHTS
IN THE SAVERY-LITTLE SNAKE RIVER CONSERVENCY DISTRICT
TABULATED BY DITCH IN DOWNSTREAM ORDER

Priorit~

Pennit No.

Ditch Name

Amount

Acreage

HOFFMAN DITCH
2-11-95
4-30-07
10-06-21

946
1696E
4349E

Hoffman
Enl. Hoffman
Enl. Hoffman
TOTAL

1.83
0.29
0.45

2.57

128!, 5
20
31.6
180.1

Snow Ditch

3.99

280

0.8
4.00
3.71

50
270
260

20.86
0.82
0.38
1.00

1,464
57.5
21
10

0.79
0.14
2.50
1.00

55
10
175
10
138
36

SNOW DITCH
8-90

Terr.

FIRST MESA CANAL
6-77
10- 1-82
11-12-82
6-10-99

Terr.
Terr.
Terr.
440E

8-01-02
12-12-02
11-24-03
5-28-04

901E
958E
1152E
1209E

10-23-05
2-08-09
12-06-26
11-11-48
3-23-17
11-09-55

1450£
2012E
4608£
5415E
6612E
5855E

4-15-77

6634£

3-22-79

6675£

Perkins Diteh
George Wren
Perkins
Enl. Geo Wren
(First Mesa)
Enl. First Mesa
En 1. Perki ns
Enl. First Mesa
En1. Dixon Mere.
&Lumber Co.
En1. Perkins
En1. First Mesa
Enl. Fi rst r~esa
En1. First Mesa
En1. First Mesa
Enl. First Mesa
(Unadj.)
En1. First Mesa
(Unadj. )
Enl. First Mesa
(Unadj. )
TOTAL

1. 97

0.51
1.08

76.1

4.01

281.0

1.64
45.21

115.42
3,155.02

1.41
1.00
2.41

100
10
170

KOHL£FFEL DITCH
8-11-97
4-02-03

1561
1012E

Kohleffel
Enl. Kohleffe1
TOTAL
C-14

Table 2 - CONTINUED
13
Prioritl

Permit No.

Ditch Name

Amount

Acreage

BAKER DITCH
Early 86
11-07-67

Terr.
23143

Baker
Town of Dixon
Municipal Water
Supply
TOTAL

2.00

140

0.49
2.49

140

Highland

6.85

480

West Side Canal
21.08
En1. Franklin
Irr. Ditch
0.29
Enl. West Side
Canal
1.45
En1. West Side
Canal
1.68
En1. West Side
Canal
19.61
En1. West Side
Canal
0.64
Enl. West Side
Canal
2.15
En1. West Side
Canal
0.23
En1. West Side
Canal
0.26
En1. West Side
Canal
1.26
Enl. West Side
Canal
0.29
En1. West Side
Canal
1.00
Enl. West Side Canal
(Unadj.)
1. 00
TOTAL
50.94

1,481

HIGHLAND DITCH
9-88

Terr.

WEST SIDE CANAL
12-09-95
2-09-01

1111
620E

10-12-08

1954E

9-10-28

4606E

11-07-28

4602E

4-20-54

5723E

11-28-58

5965E

4-24-62

6056E

10-23-69

6331E

6-23-75

6577E

12-22-75

6578E

8-05-77

6630E

8-05-77

6630E

Wyoming Appropriations
Colorado Appropriations

20
102
118
1,375.19
45
150.11
16
18.1
88.03
20
70
70
3,573.43

24.37
26.57

1,712.94
1,861. 33

2.10

140

6.45

440

2.06
8.51

144
584

HIGHLINE DITCH
3-18-85

Terr.

Highline Ditch

CARRUTHERS DITCH
Fall 84
10-11-94

Terr.
90E

Carruthers Ditch
En1. Carruthers
Ditch
TOTAL
C-15

Table 2 - CONTINUED
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Priority

Permit No.

Ditch Name

Amount

Acreage

0.21
1.21
1.42

15
85
100

1.14

80

0.89

63

0.28

20

1.26
3.57

251

3.50

245

0.86
4.36

60
305

AYLESWORTH DITCH
6-01-78
Sea. 90

Terr.
Terr.

Aylesworth Ditch
Aylesworth Ditch
TOTAL

BENNETT & AYLESWORTH DITCH
Fall

87

Terr.

5-02-11

2454E

3-01-19

3972E

12-13-34

4999E

Bennett &Aylesworth
Ditch
En1. Bennett &
Aylesworth Ditch
En1. Bennett &
Aylesworth Ditch
En1. Bennett &
Aylesworth Ditch
TOTAL

88

REED DITCH
3-75
10-87

Terr.
Terr.

Reed Ditch
Extension Reed
Ditch
TOTAL

FRANKLIN IRRIGATING DITCH
3-75
6-04-96
2-08-97
2-09-01

Terr.
Reed Ditch
0.57
1232 (Hynds
Franklin Irrigating
Slough) Ditch
0.21
236E
En1. Franklin Irrigating
Ditch
1.21
620E
En1. Franklin Irrigating
Ditch
0.35
TOTAL
2.34

37.97
15
85
25
162.97

BAGGS MUNICIPAL WATER SYSTEM
2-09-01

620E

En1. Franklin Irrigating
Ditch
0.59

BAGGS DITCH
Fall 77
4-10-86
10-87
12-04-89

Terr.
Terr.
Terr.
Terr.

Baggs Ditch
John Irons Ditch
Baggs Ditch
Baggs Ditch
TOTAL

2.80

190

0.47
0.28
1.43
12.98

33
580
100
903

4.12

290

BUZZARD BEND DITCH
3-02-04

5967

Buzzard Bend Ditch
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Table 2 - CONTINUED
Priority

Penni t No.

Ditch Name

15
Amount

Acreage

JOHN IRONS DITCH
7-15-04

1515E
HAY

1-02-03

QUEEr~

En1. John Irons
Ditch

1.14

80

Enl. Hay Queen Ditch
(Penmit)
6.40

448

DITCH

967E
(Unadj. )

GIBSON & BLAIR OR STATELINE DITCH
Sea. 82
3-13-97

Terr.
1538

9-21-98

368E

1-31-00
2-13-07

2450
1662E

Lynch Ditch
2.92
Gibson & Blair
Ditch
9.47
En1. Gibson & Blair
Ditch
19.573
Woodbury Ditch
1.14
En1. Gibson & Blair
Ditch
0.18
TOTAL
33.283

Wyoming Appropriations
Colorado Appropriations

205
664.2
1,371. 3
80
13
2,333.5

17.14
16.143

1,203
1,130.5

2.28

160

LYNCH DITCH
Sea.

82

Terr.

Lynch Ditch

Wyoming Appropriations
Colorado Appropriations

154.84
42.71

10,744.19
2,991. 83

TROWEL DITCH
4-16-86
5-01-86
5-04-98
9-13-00

8
8a

Blair Ditch (Colo.)
5.83
Excelsoir No. 2
(Colo. )
4.60
26b
Trowel Ditch (Colo.) 10.32
2808 (Unadj.) Trowel Ditch (Permit) 8.57
TOTAL
29.32

322
722
600
2,052

Wyoming Appropriations
Colorado Appropriations

3.97
25.35

278
1,774

6.98
1.64
8.62

489
115
604

1.64
6.98

115
489

408

WOODBURY DITCH
13-12-92

23aaa

1-31-00

2450

Woodbury Di tch
(Colo. )
Woodbury Di tch
TOTAL

Wyoming Appropriations
Colorado Appropriations
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Table 2 - CONTINUED
Priority

Permit No.

Ditch Name

16
Amount

Acreage

HEELEY DITCH
4-26-86

8a

4-15-98
6-06-02

26aa
2968

Snake River Irrigating
8.50
(Colo. )
Hee1ey Ditch (Colo. ) 11.08
Hee1ey Ditch
7.44
TOTAL
27.02

Wyoming Appropriations
Colorado Appropriations

595
776
522
1,893

7.44
19.58

522
1,371

4.85

340

12.00

840

Majors Di tc h (Co 1o. ) 3.33

233

Two Bar Ditch
(Colo.)

7.00

490

11.34

794

6.66

466

17.90
92.24

1,255
6,457

BRUSH DITCH
3-28-85

Terr.

Brush Ditch

ESCALANTA DITCH
10-01-99

102

Esca1anta Ditch
(Colo. )

MAJORS DITCH
5-01-90

15
TWO BAR DITCH

4-15-91

64
ONECO DITCH

4-29-01

105

Oneco Ditch (Colo.)

SCHOONOVER DITCH
2-27-02

28a

Schoonover Ditch
(Co 10. )

TROWEL DOWNSTREAM TO S.L.
Wyo:
Colo:
GRAND TOTAL MAIN STEM
Wyo:
Colo:

TOTAL

C-IB

172.74
134.95
307.69

11,999.19
9,448.83
21,448.02
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Table 3 - SAVERY CREEK WATER RIGHTS

Priority

Pemit No.

Ditch Name

Anount

Acreage

STANDARD DITCH (Upstream of Conservancy District)
2-14-56

Standard

22452

0.71

49.50

J. McCARY DITCH (Upstream of Conservancy District)
12-21-11

1.00

70.00

0.36

25

0.35
1.14
0.21
1.70

25
80
15
120

0.25

18

20.00
4.00
18.93
42.93

1,400
280
1,325
3,005

0.35

25

2.85

200

Ke1 sey & Reader
1.43
Kelsey & Reader
3.43
First Enl. Kelsey &
1.72
Reader
6.58
TOTAL

100
240

J.

11097

~1cCary

GROSHART DITCH
6-25-14

Groshart

12467

MANN & IVEY DITCHES
6-00-89
6-00-89
6-00-80

Mann & Ivey No. 1
Mann & Ivey No. 2
Mann & Ivey No. 3
TOTAL

Terr.
Terr.
Terr.

LITTLE SANDSTONE DITCH
6-00-88

Terr.

Little Sandstone

{DOLAN} r4ESA IRRIGATING CANAL
Spg. 86
11-11-01
6-01-12

Mesa Irrigating
Enl. Mesa
En 1. ~1esa (Unadj.)
TOTAL

Terr.
2389E
2615E
GERMAN DITCH

5-00-88

Terr.

German

LAMBERT & IRWIN DITCH
6-00-85

Terr.
KELSEY

8-26-82
Spg. 86
7-24-35

Terr.
Terr.
5018E

Lambert
&

&

I nvi n

READER DITCH

C-19
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Table 3 - CONTINUED
Priority

Permit No.

Ditch Name

18
Amount

Acreage

LADD DITCH
6-05-89

Terr.

Ladd

1.07

75

Brewster &Clay
Brewster &Clay
En1. Brewster &Clay
TOTAL

3.50
0.78
0.69
4.97

245
55
48
348

Turner
Enl. Turner
TOTAL

1.14
0.28
1.42

80
20
100

2.03
1.81
3.84

140
127
267

BREWSTER &CLAY DITCH
10-12-83
Sea. 89
2-07-35

Terr.
Terr.
5007E
TURNER DITCH

12-10-88
3-06-05

Terr.
1349E

STROWBRIDGE &ANDREWS DITCH
6-01-81

Terr.

1881

Terr.

Strowbridge &
Andrews
Stowbridge

MORGAN NO. 2 DITCH
10-15-58

21974

Morgan No. 2

0.29

20.1

Kelly

1.00

70

KELLY DITCH
6-01-88

Terr.

McCAREY, GOOLEY &WILSON DITCH
Spg.

84

Terr.

3-30-36

5038E

McCarey, Gooley &
0.85
Wilson
En1. McCarey, Gooley
0.50
&Wilson
TOTAL
1.35

55
35
90

MATHEWS, BAKER & EASAM DITCH
9-15-80
Sea.

Terr.

86

Terr.

6-30-11
7-26-21

2822E
4242E

Mathews, Baker &
Easam
Mathews, Baker &
Easam
En1. Baker & Easam
2nd Enl. Mathews,
Baker &Easam
TOTAL

6.07

425

0.43
1.00

30
70

1.80
9.30

126
651

1.61

113

81.58

5,707.60

KILGORE DITCH
11-10-10

10270

Kilgore

GRAND TOTAL SAVERY CREEK
C-20
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Table 4 - WATER RIGHTS ON TRIBUTARIES

Priority

Pennit No.

Ditch Name

Amount

Acreage

0.85

60.0

0.90

63.0

Source: Cottonwood Creek
6-17-01

Dixon Townsite

3242

Source:
7-29-30

Willow Creek

17752

Source:
3-01-19

Willow Creek

A~lesworth

Low
Low
Low
Middle
High

14551
14552
14553
14554
14555

15.0

3259

22584

0.14

107.2
107.2
107.2
10.0
10.0

0.57

40.0

1.53
5.5.
5.5.
0.14

Jons Gulch Springs
Jon5
Lowe Slough

Source:
4-24-62

0.21

Waste Water Draws 1, 2, 3, 4, and 5

Source:
6-21-01

160.0

Hynds Slough

Franklin Irrigating

1232

Source:
8-25-16
8-25-16
8-25-16
8-25-16
8-25-16

s.s.

Lone

15394

Source:
6-04096

Slough

Lowe

C-21

s.s.

45.0
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Table 5 - USGS STREAMGAGES USED FOR
SAVERY-LITTLE SNAKE RIVER CONSERVANCY DISTRICT
IRRIGATION WATER SUPPLY ANALYSIS
USGS
Streamgage
Number

Streamgage Designation

Drainage Area
{Sguare Mi les l

09-2530

Little Snake River near Slater, Colo.

09-2535

Battle Creek near Slater, Colo.

09-2550

Slater Fork (Creek) near Slater, Colo.

161

09-2560

Savery Creek near Savery, Colo.

330

09-2570

Little Snake River near Dixon, Wyo.

988

Un gaged area between 2530, 2535, and 2550 and
upstream boundary of Savery-Little Snake River
Conservancy District

C-22

285
85.3

128.4
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Table 6 - SAVERY-LITTLE SNAKE RIVER CONSERVANCY DISTRICT
IRRIGATION STORAGE WATER REQUIREMENTS
50 Percent Chance Water Supply
(Acre-Feet)
Main Stem little Snake River
A.

Hoffman Ditch-LYnch Ditch
May

April
1.
2.
3.

4.

Water Supply 31,900
Demand
1,900
Storage Reqtmt
0
A. Wyo 78.4%
B. Colo 21.6%
Return Flow
800

B.

Water Suppll for lower Section
April

1.
2.
3.

127,500
12,100

°
5,000

Mal

Water Supply 30,800 120,400
6,800
Demand
1,100
Storage Req'mt
0
A. Wyo 16.3%
B. Colo 83.7%

°

Aug

Total

June

July

99,500
11,700
0

17,400
12,100
0

5,300
12,100
6,800

4,000
11,700
7,700

6,300

6,600

6,500

7,800

June

~

Aug

94,100
6,600
0

11,900
6,800

=1- 2

Sept

14,500
11,400
3,100

+ 4

°

6,500
6,800
300

Total

Sept
7,800
6,600

°

Total Storage Required - Wyoming
- Colorado
- Total

300
50
250
11,450
3,350
14,800

Savery Creek
1.
2.
3.

Water Supply 15,600
Demand
800
Storage Req'mt

°

28,000
4,900
0

14,200
4,800
0

C-23

2,700
4,900
2,200

1,200
4,900
3,700

1,000
4,800
3,800

9,700

22
Table 7 - SAVERY-LITTLE SNAKE RIVER CONSERVANCY DISTRICT
IRRIGATION STORAGE WATER REQUIREMENTS
80 Percent Chance Water Supply
(Acre-Feet)
Main Stem Little Snake River

A.

Hoffman Ditch-Llnch Ditch
April

1.
2.
3.

July

95,200
12,100
0

74,900
11,700
0

13,100
12,100
0

3,900
12,100
8,200

2,900
11,700
8,800

5,000

6,300

6,600

6,500

7,800

July

Aug

7,600
6,800
0

6,500
6,800
300

4.

Water Supply 23,800
Demand
1,900
Storage Reqtmt
0
A. Wyo 78.4%
B. Colo 21.6%
Return Flow
800

B.

Water SUPE'l for Lower Section
April

1.
2.
3.

Water Supply 22,700
Demand
1,100
Storage Req'mt
0
A. Wyo 16.3%
B. Colo 83.7%

Aug

June

May

=1 -

Total

17,000
13,300
3,700

2+ 4

May

June

88,100
6,800

69,500
6,600
0

0

Sept

Sept
7,800
6,600
0

Total Storage Required - Wyoming

Total

300
50
240
13,350
3,950
17,300

- Colorado
- Total
Saver.!: Creek
1.
2.
3.

Water Supply 10,300
Der.:and
800
Storage Req'mt
0

18,500

4,900

9,400
4.,800

4~900

0

0

3,100

C-24

1,800

4 . ~OO
_00
4,100

4,§88
4,200

11,400
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Table 8 - SAVERY-LITTLE SNAKE RIVER CONSERVANCY DISTRICT
IRRIGATION STORAGE WATER REQUIREMENTS
95 Percent Chance Water Supply
(Acre-Feet)
Main Stem little Snake River
A.

Hoffman

Ditch-l~nch

Ditch

April

May

~

70,200
12,100

55,700
11,700

9,700
12,100

0

0

2,400

5,000

6,300

6,600

6,500

4.

Water Supply 17,600
1,900
Demand
Storage Req'mt
0
A. Wyo 78.4%
B. Colo 21.6%
800
Return Flow

B.

Water Supply for lower Section = 1 - 2 + 4

1.
2.
3.

April
1.
2.
3.

Water Supply 16,500
1,100
Demand
Storage Req'mt
a
A. Wyo 16.3%
B. Colo 83.7%

Aug

June

2,900
12,100

9,200

May

June

July

Aug

63,100
6,800

50,300
6,600
0

6,600
6,800
200

6,500
6,800
300

0

Total

Sept
2,200
11,700

9,500 21,100

16,500
4,600

7,800

Total

Sept
7,800
6,600

a

500
100
400
16,600
5,000
21,600

Total Storage Required - Wyoming
- Colorado
- Total
Saver.l Creek
1.
2.
3.

6,300
Water Supply
800
Demand
Storage Req'mt
0

11,300
4,900

5,700
4.800

0

0

C-25

4,900

500
4,900

3,800

4,400

1~100

400

4 800
9

4,400 12,600
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Table 9 - IRRIGATION STORAGE WATER REQUIREMENTS
RETURN FLOWS ACCOUNTED FOR
(Acre- Feet)
Main Stem Little Snake River - 50% Chance Year
A.

Three Forks Damsite - Lynch Ditch

April
1.
2.
3.

Water Supply

4.

31,900
2,800
Storage Req'rr:t
0
A. Wyo 55.7%
B. Colo 44. 3%
Return Flow
1,200

E.

Water

Oe~and

Su:=~.l::

3.

Water Supply

30,300
1,100
Storage Req'rrt
0
A. Wyo 16.3e,~
B. Colo 83.7~

Denand

Tc-:al Stcra;€

June

Ju:y

Aug

127,500
17,400
0

99,500
16,900
0

17,400
17,400
0

5,300 4,000
17,400 16,900
12,100 12,900

7,300

9,100

9,500

9,400

Set~

Re~uired

May

Jur,e

117,400
6,800
0

91,700
6,600
0

Ju'y
9,500
6,800
0

Aug

Se!"t

~

9,400 11,200
6,800 6,600
0
0

- Wyoming
- Colcrado

Se V?,...·,' CrE-f' ~ Fish Creek Downstream -

:e r 5Ji); 1y

~::

2.
3.

De-;ar.::j

S:':Jr:.;e

Re~ I

25,000
13,900
11,100

11,200

15,600
800
r.":'
0

28,000
5,000
0

Tetal

0
0
0
13,900
11,100
25,000

- Total

1.

Tc·:a 1

for Lower Se:ti or, :: 1 - 2 ... 4
AE~;l

1.
2.

May

50~{,

Chance Year

14,200'
4,800

a

C-26

2,700
5,000
2,300

1,200
5,000
3,800

1,000
4,800
3,800

9,900
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Table 10 - IRRIGATION STORAGE WATER REQUIREMENTS
RETURN FLOWS ACCOUNTED FOR
(Acre-Feet)
Main Stem Little Snake River - 80% Chance Year

A.

Three Forks Damsite - Lynch Ditch

AEril

Water Supply

May

June

Ju1 v

--

Aug

95,200
17,400
0

74,900
16,900
0

13,100
17,400
4,300

3,900 2,900
17,400 16,900
13,500 14,000

7,300

9,100

9,500

9,400

4.

23,800
2,800
Storage Req'rr.t
0
A. Wyo 55.7%
B. Colo .44.3%
Return Flow
1,200

S.

Water SuP;'l: for lower Sectior. = 1 - 2 ... 4

1.
2.
3.

De7iiand

AE~il

1.
2.
3.

Water Supply

22,200
1,100
Storage Req'rr;t
0

De:1and

May

June

July

Aug

85,100
6,800

67,100
6,600
0

9,500
6,800
0

9,400
6,800

°

A. WiO 16. 3~~
B. Colo B3.7~

Tetal StCra;E

Re~~ired

Se:~

31,800
17,700
14,100

11,200

S.o~'f"

-=.:...::..

°

TC:3 1

11,200
6,600
0

Totel

0
0
Q

- Wyo~;ng
- Colorado
- Total

17,700
14,100
31,800

Se V?r .. · CrEfl ~ Fish Creek Downstream - 80::; Chance Year

1.

2.
3.

10,300
800
De'ar.d
0
S:ora;e Re~'m~

~; 'te'"

5 ,,:p~'ly

18,500
5,000
0

9,400
4,800
0

C-27

1,800
5,000
3,200

800
5,000
4,200

600
4,800
4,200

11,600
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Table 11 - IRRIGATION STORAGE WATER REQUIREMENTS
RETURN FLOWS ACCOUNTED FOR
(Acre- Feet)
Main Stem Little Snake River - 95% Chance Year
A.

Three Forks Damsite - Lynch Ditch

AEril

1. Wc:er

Sup~ly

4.

17,600
2,800
Stora;e Re=l'rr.t
0
A. Wyo 55.7%
B. Colo 44.3%
Return Flow
1,200

E.

Water-

2.
3.

Oe~and

Su::~y'

1.

Water Supply

16,000
1,100
Storage Reqtrrt
0
A. WiD 16. 3C~
B. Colo 83.7i.
Dena~d

Teta' Stcra;e

Jure

Ju 1y

Aug

70,200
17,400
0

55,700
16,900
0

9,700
17,400
7,700

2,900 2,200
17,400 16,900
14,500 14,700

7,300

9,100

9,500

9,400

Sert

Tc:al

36,900
20,600
16,300

11,200

for lower Sectior ::: 1 - 2 ... 4
A2~il

2.
3.

May

Re~~;red

May

June

60,100
6,800
0

47,900
6,600
0

July
9,500
6,800
0

Aug

SeFt

9,400 11,200
6,800 6,600
0
0

- Wyo~;r.g
- Colorado
- Total

Tetal

0
0
0
20,600
16,300
36,900

S~ \' <? ,.. -: Cr €- £> l( Fish Creek Downstream - 955:- Chance Year

1.

W>:=ter S.,;p;1y

2.
3.

D€~=r,d

Stor:.;e

Re~'r.:

6,300
800
0

11,300
5,000
0

5,700
4,800
0

C-28

1,100
5,000
3,900

500
5,000
4,500

400
4,800
4,400

12,800

