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1.0 EXECUTIVE SUMMARY 

1 .I AFTON WATER SUPPLY SYSTEM DESCRIPTION 

The Town of Afton is a community of approximately 1400 residents, the largest community in the 
Star Valley area. Afton's only water supply comes from the "Periodic Spring" located 
approximately five miles east up Swift Creek Canyon. Periodic Spring receives its name from 
its "cycling" flows in the fall and winter months. This unique natural landmark is the largest of 
only three "cold-water geysers" in the world. From the spring, Afton's water is carried 870 feet 
(1 70 foot drop) through a 14-inch steel conduit where it is collected in a 97000 gallon concrete 
tank. 

From that point, the water is carried to the Town of Afton through a 5.1 mile long transmission 
pipeline. Line pressures are controlled by two Pressure reducing valve stations and a pressure 
relief ("blow-off") valve located at the east edge of town, 0.6 miles up the canyon, and 1 .I miles 
up the canyon respectively. 

There is a one million gallon concrete storage tank located in Graveyard canyon near the 
southeast corner of the town. This tank is fed from the Swift Creek Canyon transmission line 
through a 10-inch PVC pipeline approximately 4000 feet in length. 

The present spring development, collection tank, and transmission line were constructed in the 
late 1950's. The blow-off valve was added approximately 5 years ago to minimize maintenance 
problems associated with excessive line pressures. The existing 1 MG storage tank was 
constructed in the early 1980's to address fire storage concerns in the community. 

An overview of Afton's existing water supply system is shown in Figure 1.3. 

1.2 PROJECT HISTORY 

In 1984, an unusually heavy winter and wet spring resulted in a major mud slide in Swift Creek 
Canyon. This slide, located approxirnately 112 mile downstream of the Periodic Spring, formed 
a lake which covered the Town's water transmission line and their access road to the spring. 
In 1986, the Town contracted to have the creek channel restored and the lake drained at a cost 
of almost $8000.00. Within one month of this restoration work, a second mud slide was 
experienced in the same area. Since that time, several more slides have occurred. 

The creation of "Slide Lake" has eliminated the ability of the Town to adequately maintain their 
pipeline and spring area above the slide. There is particular concern about the age and 
condition of the pipeline under the lake. Damage and/or deterioration of that line will likely result 
in the introduction of untreated creek water into the Town's water supply unless the problem is 
corrected. 



In October of 1989, the Town submitted an application to the Wyoming Water Development 
Commission for the primary purpose of addressing the problems associated with Slide Lake. 
As part of that application, the Town requested that the Commission also examine several other 
major concerns and operational deficiencies noted by system operators. This study is a result 
of that application and its subsequent approval by the Commission. 

1.3 STUDY AREA DESCRIPTION AND POPULATION 

The area served by the Afton water system is confined primarily to the Town of Afton itself with 
the exception of approximately 32 homes along Nield-String Road which are outside the Town's 
corporate limits. 

1.4 SYSTEM EVALUATION AND CONCERNS 

1.4.1 Water Quality 

Periodic Spring has been the sole water supply source for the Town of Afton since 1958. 
Since that time, there have been no serious water quality problems associated with the 
spring. EPA water quality compliance testing over the past decade shows consistently 
good water quality. Particulate testing performed on the spring water in May of 1990 
showed virtually no evidence of any surface water influence on the spring. Organic and 
inorganic chemical testing of the Spring water in April of 1990 also showed the over-all 
water quality to be very good. In summary, it is felt that Periodic Spring water quality is 
excellent and will continue to consistently meet EPA safe drinking water standards. 

There is some concern about the "open" development of Periodic Spring. In its present 
configuration, a person could literally crawl into the spring collection area. Although there 
have been no reported cases of contamination, the spring is, in our opinion, highly 
susceptible to tampering. It is recommended that the spring be enclosed and that an 
"air-break" be constructed between the actual collection pool and the spring overflow. 

1.4.2 Water supply 

1.4.2.1 Afton Water Usage 

The Town of Afton presently has a population of 1,324 persons based on the 
1990 census data. Summer populations can be significantly higher due to 
tourism, summer homes, hunters, etc. The town's records show 650 to 575 water 
connections in the summer and winter respectively. 

The town's present water use is summarized in Table 1 .l. below. 
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Table 1. I 
M o n  Water Usage 

(Present) 

Ave 
Period GPM GaIlConn GallPerlDav 

Typ. Winter Day 7200- 7 400 2.3 1400 
Typ. Summer Day 2500-2700 4.0 2800 
Peak Day (Limited by system delivery capacity) 

It should be noted that the existing canyon transmission line is limited to approximately 
2800 gprn over a 24-hour period due to restrictive line sizing and operational anomalies 
within the system. Because of that fact, the Town has had to impose lawn watering 
restrictions to reduce consumption during the summer months. Typical peak day usage 
in other Star Valley communities is approximately 4.6 to as high as 6.2 gprn per 
connection. Based on that criteria, the present average peak day demand for Afton 
would be between 3000 and 4000 gprn if adequate system delivery capacity were 
available. A peak day demand of 3500 gprn (approx. 5MGD) was assumed for the 
purposes of this study. 

Afton's present per-capita water usage is significantly higher than that of most other 
Wyoming communities. It should also be noted, however, that this usage is much more 
comparable to nearby Southeast Idaho communities and is very representative of Star 
Valley as a whole. 

1.4.2.2 Available Spring Discharge 

As indicated above, Periodic Spring is unique in that it is cyclic in nature. The 
spring discharge tends to peak in early summer. As the discharge diminishes, 
the spring begins an onloff cycle of about 30 to 35 minutes total duration. 
Periodic Spring typically begins "on-off cycling in late summer or early fall and 
returns to continuous discharge in May or June. This spring behavior can, 
however, vary dramatically from one year to the next. Spring discharges appear 
to be directly influenced by climatic conditions such as snow-melt, draught 
conditions, etc. In April of this year, for example, the spring cycle dropped to a 
recorded low of approximately 3.5 minutes on and 28 minutes off which is 
indicative of the very dry weather of the past 2-3 years. It should be noted that 
the spring is generally not accessible (and hence recorded observations limited) 
through much of the winter. 

Recorded flow measurements taken by W.W. Ruby (UCLA Dept. of Geology) in 
1972 indicate that during the spring and summer months, Periodic Spring flows 
continuously at approximately 36 CFS (1 6000 gpm). During the winter months, 
this discharge drops to approximately 25 CFS (1 1200 gpm) during the "on-cycles." 
These measured discharges are very comparable to those observed by Forsgren 
Associates as part of this study. 



1.4.2.3 Spring Collection System Capacity 

The spring development consists primarily a grouted rock overflow wall and a 
concrete cap structure. Water is pooled behind the rock wall where it enters a 14- 
inch steel collection pipe. The water is in turn carried 865 feet (170 foot vertical 
drop) to a 97000 gallon concrete collection tank located on the north bank of 
Swift Creek. A schematic of the existing collection system is shown in Figure 1.4. 

Flow measurements taken by Forsgren Associates as part of this study revealed 
that the collection line capacity was 6600 gpm. It was pointed out by town 
officials that the existence of an air vent located near the spring intake could be 
reducing the theoretical capacity of the line. Subsequent testing confirmed the 
fact that, with the air vent in place, the line was acting as an "inlet-controlled' 
conduit. With the air vent closed, the measured line capacity was increased from 
6600 gpm to 9800 gpm! This 50% increase in capacity due to "siphoning" closely 
matches the theoretical capacity of the line. 

In spite of the lost line capacity, a vent is necessary to prevent water hammer in 
the line during spring cycling. In order to prevent water hammer and increase line 
capacity, it was recommended that the air vent be extended into the area behind 
the overflow wall as shown in Figure 1.5. With this extension, the vent allows air 
to enter the line when the spring is cycling, but will be submerged while the spring 
is in a full "on-cycle." This proposed vent modification has already be 
implemented by the Town and is functioning as intended. 

1.4.2.4 Water Rights 

The original Afton municipal water right was for 2.5 cfs and has a priority date of 
1913. In 1953, several irrigation rights (or parts thereof) were transferred to 
municipal use. These rights total 4.65086 cfs and have priority dates ranging from 
1886 to 1905. None of the Town's existing rights, totaling approximately 7.16 cfs 
(321 4 gpm), have ever been transferred from the original Swift Creek inlet facilities 
to the Periodic Spring. Water rights are summarized in Table 1.2. These rights 
are not adequate to legally supply the town's present peak day needs. Additional 
water rights filings are recommended. In addition it will be necessary for the 
Town to petition the Board of control to transfer the town's existing rights to 
Periodic Spring. 



TABLE 1.2 
AFTON WATER RIGHTS SUMMARY 

Recorded Flow Period Permit 
Point of Diversion (CFS) Available Prioriv No. Re??& 
Swift Creek (near 2.5 year-round 1913 12154 
old Power Plant) 

N 4.65086 year-round 1886- 1905 (1) 

Swiff Creek 2.44 irrigation primarily (2) 
(approx. territorial 
170 acres) 

Remarks 
(1) Transferred from irrigation to municipal use in 1953 - See Appendix "E". 
(2) This represents irrigation rights within the Town boundaries that could 

possibly be transferred to municipal use. Approximately 50% of this 
amount would likely be "lost" by this transfer. 

Although Afton may have a legal filing to meet their water needs, their actual supply could 
still be in jeopardy during high use periods due to: 

a) Limited spring capacity 

b) Senior water rights filings by others. 

The question of the Periodic Spring capacity has already been discussed herein. In order 
to address the second concern, an "operations model" of the Swift Creek drainage was 
developed. That computer model documents (on a monthly basis) the amount of water 
legally available to Afton, compared to Swift Creek stream flows as measured from 1933 
to 1980. 

Based on historic streamflows it can be concluded that if all irrigators diverted full their 
legal right, Afton's territorial rights (1886-1888 priority) are legally secure on a year-round 
basis. Afton's 191 3 right for 2.5 cfs, however, is generally secure in the months of 
August and September. 

1.4.3 Swift Creek Canyon Transmission Pipeline 

The existing canyon transmission line is 12" and 14" diameter thin-walled steel pipe. The 
following conclusions have been made relative to this line: 

The remaining useful life is probably 202 years. Maintenance problems 
associated with poor bedding material will likely become more frequent over time. 
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The line capacity is limited to approximately 3800 gpm average over a 24-hour 
period. It can vary throughout the day as the Town's tank fills and drains and as 
control valves open and close. This capacity is not adequate to meet present 
demands as evidenced by the Town's need to impose water rationing during the 
summer months. 

There are approximately 17 creek crossings that should be replaced with new 
encased pipe for health and safety reasons. 

The line under the "Slide Lake" should be replaced with a new, maintainable pipe 
for health and safety reasons. 

1.4.4 System Storage 

The town's existing 1 MG storage tank was constructed on the southeast edge of town 
in the early 1980's. This tank is in excellent condition, but does not have adequate 
capacity based on WDEQ criteria for tank sizing. It is felt that an additional 1 MG of 
storage would be appropriate. The tank is fed through approximately 4000 feet of 10' 
piping. Filling of the tank during high demand periods tends to "rob" flows from the 
northside of town thereby causing pressure problems. 

1.5 HYDRO-POWER GENERATION FACILITY 

Generating electrical power from a pressurized water pipeline system can be cost effective if the 
following conditions exist; (1) water supply is fairly constant, (2) flow rates and of net hydraulic 
energy are high, (3) market for power sales or producer usage is good and (4) water conveyance 
and electric energy transmission systems are in place or are justifiable on a non-hydroelectric 
project basis. Using the existing canyon pipeline system, a hydro-electric facility would not be 
cost-effective of feasible. If the canyon line were replaced with an 18-inch diameter pipe (sized 
to match the spring collection capacity and to accommodate future growth) a hydro-electric 
facility would make sense economically. 

The estimated net revenues for this facility would be over $57,700 annually based on a minimal 
sales rate of 4&/KWH to Lower Valley Power & Light. The debt retirement for the facility would 
be 14 years (based on an 8% loan for the entire facility cost) after which revenues could be used 
to offset other system costs. 

1.6 PROJECT ALTERNATIVES 

The Swift Creek Canyon drainage represents the only reasonable long-term source of water for 
the Town of Afton. Groundwater well(s), while suitable as a supplementary or back-up supply, 
are not economically viable or feasible as a primary source. 

Three specific project alternatives were identified and evaluated. The 'Do-nothing" alternative was 
not felt to be viable option due to the risks associated with the pipeline under Slide Lake, creek 
crossings, lack of back-up supply, etc. 



1.6.1 Alternative No. 1: Periodic Spring Supply - Immediate Needs Only 

This alternative involves the continued use of the existing Periodic Spring Supply system. 
The basic elements of this alternative are as follows: 

Renovate Periodic Spring to meet EPA requirements. 

Renovate the Spring Collection Tank and construct by-pass piping to allow for 
construction and future maintenance. 

Replace Swift Creek Crossings (17) with new encased 18" DIP pipe. 

Replace 1200 feet of pipeline under Slide Lake w/new 18" DIP pipe. Construct 
perimeter bench on north side of lake to lay line and provide access. (See Figure 
1.6) 

Construct IMG storage tank in Swift Creek canyon (upstream of campground). 
This site was selected based on operatiorla1 needs and input from Forest Service 
personnel. 

Construct new 18" DIP transmission line from the proposed canyon tank to town. 
This line is sized primarily to meet fire-flow demands during summer day use. 

Construct booster pump station to increase supply to existing tank during high 
demand periods. 

Construct supplemental/back-up groundwater well and associated transmission 
line. This is felt to be necessary to meet winter demands when the spring is in 
it's lowest cycle and to give Afton and alternative supply in the event of spring 
contamination, canyon avalanches, etc. It is also important to insure the town's 
legal supply. 

Construct other incidental items associated with these improvements including 
system telemetry, disinfection facilities, etc. 

With this alternative, it should be assumed that the remainder of the canyon transmission 
line not replaced as part of the level Ill project would need to be replaced at the end of 
it's design life (approximately 20 years). 

1.6.2 Alternative No. 2: Periodic Spring Supply - Long-term Needs (Recommended 
Alternative) 

With this approach, all recommended system improvements (present and future) would 
be constructed immediately. This alternative included all the basic elements of alternative 
no. 1 plus the following: 



Construct new 18-inch DIP transmission all the way from the Periodic Spring site 
to the proposed IMG storage tank. Line sizing is based on the ability to deliver 
the full spring collection capacity during the summer months. This line would be 
routed primarily along the existing canyon roadway, thereby reducing the number 
of creek crossings from 17 to 5. 

Construct a hydro-electric generation facility in Swift Creek Canyon. This facility 
would not be feasible as part of Alternate No. 1. 

1.6.3 Alternative No. 3: Swift Creek Collection-Water Treatment 

Under this scenario, the Periodic Spring source would be abandoned and a filtration 
treatment facility would be contracted near the mouth of Swift Creek canyon. It was 
assumed that a package rapid sand filter system would be most economical with a 6 
MGD capacity to meet future peak-day demands. 

1.6.4 "Life-Cycle" Cost Comparison 

Comparative life-cycle costs have been calculated for each of the three alternatives. The 
results summarized in Table 1.3 indicate that Alternative #2 is the most cost effective in 
the long run, in spite of higher initial capital costs when compared with Alternative #I. 
This is due primarily to the revenues generated by the addition of a hydro-power facility. 
Based on economic as well as subjective considerations, therefore, Alternative #2 is the 
preferred option. 

1.7 RECOMMENDATIONS 

Alternative #2, as described above, is recommended for Level Ill funding and construction. This 
recommendation is made based primarily on the following raasoning: 

1) The construction of this alternative addresses both immediate and long-term needs of the 
community. 

2) Alternative #2 allows for the construction of a hydro-power generation facility. The 
revenues from that facility will dramatically off-set other project costs. This alternative is 
the most cost-effective when viewed on a long-term basis. 

3) The construction of all needed improvements at one time will minimize the need for future 
disturbances in environmentally sensitive Swift Creek canyon area. 



TABLE 1.3 
ECONOMlC COMPARISONS OF PROJECT ALTERNATES 

(Present Worth Costs) 

Comparative 
Alternative # I Initial Capital Annual 0 & M Total 
Periodic Spring (Immediate Needs) Cost Costs "Present Worth Cost 

Initial Construction $1,657,300 
20-Year Replacement of Remaining Line 82 7,900 

TOTAL 

Alternative #2 
Periodic Spring (Long Term Needs) - Recommended Alternative 

lnitial Construction (supply) 
lnitial Construction (hydro) 
Net Hydro-Electric Revenue 

TOTAL 

(-$5 7,700) 
(income) 

Alternative #3 
Water Treatment Facilitv 

lnitial Construction 
Increased Annual 0 & M 

TOTAL 

* Based on 0% inflation, wlinterest 3%% higher than inflation, 40-year project life. 



4) The available Periodic Spring water will be fully developed for use by Afton and, possibly, 
the surrounding community(s) that are experiencing short supplies. This spring water is, 
in our opinion, becoming increasingly valuable as the Star Valley population continues 
to grow. 

The recommended project is shown schematically in Figure 1.6. 

1.8 RECOMMENDED PROJECT ECONOMIC DATA 

1.8.1 Recommended Project Budgets 

Summary cost estimates for the water supply improvements and hydro-power facility are 
shown in Tables 1.4 and 1.5 respectively. These estimates conservatively follow the required 
WWDC format for project budgeting. The recommended project budgets are $1,657,300 and 
$460,500 respectively. 

TABLE 1.4 
Recommended Project Budget 

Water Supply System improvements 
(WWDC Funded) 

Item No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Description 
Periodic Spring Renovation 
Collection Tank Renovation 
Upper Transmission Line 
Slide Lake (additional costs) 
IMG Tank 
Lower Transmission Line 
Suppl. Well Supply 
Booster Pump Station 
Misc. (telemetry, disinfection) 

Subtotal 

Preparation of Plans and Specs 
Permitting & Mitigation 
Legal Fees 
R. 0. W. Acquisition 

Est. Cost 
$ 24,400 
$ 29,000 
$997,000 
$ 65,500 
$292,500 
$ 171,100 
$ 190,300 
$ 31,500 
$ 86,000 

$1,887,300 

Construction Cost (from above) $ 1,887,300 
Construction Engineering (1 0%) 188,800 

Subtotal $2,076,100 
Contingency (1 5%) 31 1,400 

Construction Total $2,387,500 $2,387,500 

PROJECT TOTAL $2,535,200 



TABLE 1.5 
Recommended Project Budget 

Hydro-Power Facility 
(Self-Financed by the Town of Afton) 

Item No. Description Est. Cost 

I Transmission Line Oversizing Not Req'd 
2 Hydro-Electric Equipment $224,000 
3 Building 85,200 
4 Electrical Switchyard 25,000 

Subtotal $334,200 

Preparation of Plans & Specs 
Permitting & Mitigation 
Legal Fees 
R. 0. W. Acquisition 

Construction Cost (from above) 
Const. Engineering (1 0%) 

Contingency (1 5%) 

$334,200 
33,400 

Subtotal $367,600 
55,100 

Construction Total $422,700 $422,700 

PROJECT TOTAL $460,500 

1.8.2 Project Financing 

As indicated above, the project is broken into two components; 1) water supply system 
improvements, and 2) hydro-power facility related improvements. Based on discussion 
between Water Development Commission staff and the Town of Afton it is assumed that 
all eligible water system improvements will by funded by WWDC at 50% grant and 50% 
loan. The terms of the loan would be 30-years at 4% interest. 

The hydro-power facility, however, will be self-financed by the Town of Afton @ 8%+ 
interest to match their current rate of return on investments. It is assumed that all net 
revenues from power generation be used to retire the debt for the hydro-power facility. 
It is estimated that this loan can be retired in approximately 14 years. As a condition of 
funding for the water supply system improvements, the Water Development Commission 
may establish conditions on the use of revenues from the hydro-power facility. 
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1.8.3 User Rate lmpact/Ability t o  Pay 

The present water rate structure for the Town of Afton is as follows: 

Quarterly Monthly 
Tvpe of Connection Rate Rate 
Resident household $20.00/conn $6.67/conn 
Non-resident household $23.50/conn $7.83/conn 
Business $40. OOlconn $13.33/conn 

Probable user-rate impacts associated with the recommended project are summarized 
in Table 1.6. A "first-year" scenario has been assumed as the worst case with 650 
existing water service connections and 100% of the project budget being expended. This 
results in a user-rate increase of $9.40/conn/month to cover debt retirement associated 
with the recommended project. It is projected that all loans will be retired in 
approximately 21 years after which excess revenues could be used to offset other system 
costs and/or a reduction in water rates. If the hydro-power facility were not included as 
part of the project, the debt retirement period would be increased to 30-years. 

TABLE 1.6 
Recommended Project 

User Rate Impacts 

Water Supply System Hydro-Power 
Improvements Facilitv 

Est. Project Cost $2,535,200 $460,500 

50% WWDC Grant 1,267,600 

50% WWDC Loan 1,267,600 
(@ 4%, 30-year) 

Self-Financed 
(@ 8%, no term) 

Annual Loan Payment 73,305/year $57,70O/year ('I 

Annual Net Revenue - $57,70O/year ('I 

Debt Retirement Period 21 years") 14 years") 

User Rate Impact $9.4O/conn/month 
(650 connections) 

Note: (') All net hydro-power revenues will be dedicated to loan retirement. 
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