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1.0 INTRODUCTION 
 
 
The community of Osmond is an unincorporated area in Lincoln County, Wyoming and is situated at the mouth of Dry 
Creek Canyon.  The community is approximately 3 miles south of Afton located in Star Valley (see Figure 1.1).  The 
Osmond water system was originally constructed in the 1930’s using the Water Cress Spring #1 in Dry Creek Canyon 
as the source.  The system was updated in the 1960’s when the source was changed to the new Osmond Spring located 
further up the canyon, along with other improvements that were made.  The system was operated as the Osmond 
Pipeline Company.  A moratorium was placed on new connections in the 1960’s as the system capacity of 67 connections 
was reached.  Previous studies show that the number of connections has been at 70 since at least 1991. 

The Happy Valley Pipeline Company (HVPC) was established around 1968 as a private entity to serve lots within the 
Happy Valley Subdivision in the center of the Osmond area.  The Lancaster Subdivision was later added to the water 
system service area in 1976.  Other adjacent lots were also added to the water system over the years.  The Buck Creek 
Subdivision was added to the water system in 2019.  The HVPC utilizes Water Cress Spring #1 and Water Cress Spring 
#2 for sources.  The Happy Valley Water & Improvement District was formed by homeowners in 2019 in order to 
potentially own and operate the water system. 

The WWDC contracted with Sunrise Engineering in April 2020 to conduct this Happy Valley Water Supply Level II Study. 
The project sponsor is the Happy Valley Water and Improvement District. 
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2.0 INFORMATION REVIEW 
 

This section is a review of existing information from past relevant studies, other documents available from the sponsor, 
and county data (development plans, zoning ordinance, etc.). It also contains a discussion of recommended 
improvements from previous studies and whether the improvements have been implemented.  

Existing information gathered and reviewed during this Study include the following documents:  

1. WWDO Star Valley Master Plan, Happy Valley Pipeline Co. Summary-2009 Sunrise Engineering  
2. WWDO Star Valley Master Plan, Osmond  
3. Lincoln County Land Use Regulations 
4. EPA Sanitary Surveys 

 
 

2.1 WWDC STAR VALLEY REGIONAL MASTER PLAN (2009) – HAPPY 
VALLEY 

The 2009 Star Valley Regional Master Plan (Sunrise Engineering, 2009) investigated the concept of 
regionalizing water systems in the Star Valley area. The study sponsored by the Lincoln County Board of 
Commissioners compiled information and evaluated 19 public water systems. The “Water System Investigation 
and Evaluation” for the Happy Valley Pipeline Company system, included as an attachment to the report, noted:
  

 Water Cress Spring #1 was generally not used due to concerns regarding water quality (the spring area 
has since been improved). 

 The system had minimal if any available capacity to serve additional residential connections. 
 The system had a storage deficit of 42,000 gallons without fire protection, and 163,000 gallons with fire 

protection. 
 The distribution system can marginally accommodate existing demands, with pressures ranging from 36 

to 54 psi during maximum day demand. 
 
 

2.2 WWDC STAR VALLEY REGIONAL MASTER PLAN (2009) - OSMOND 

The “Water System Investigation and Evaluation” for the Osmond Pipeline Company system, included as an 
attachment to the report, noted:  

 The system has adequate water source to serve 22 additional single-family residential connections, even 
though the number of connections has not increased since 1991. 

 A connection to the Smoot water system can serve as a second water source if needed.   
 Since both sources (Osmond Spring and Smoot connection) can each provide peak demands, storage is not 

required for the system. 
 System pressures and water quality are good. 
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2.3 PREVIOUS PROJECTS 
2.3.1 Water Cress Spring #1 Improvements (Happy Valley) 

Improvements were made in the area of Water Cress Spring #1 in roughly 2018 and 2019.  An 8-foot 
high fence was installed along Dry Creek Road above the spring area to eliminate dumping.  In the past 
there has been a serious problem with people dumping debris directly above the spring area, including 
animal carcasses.  In addition to the fencing, vegetation removal has been completed along with 
improvements to the collection tank access. 

 

2.4 LINCOLN COUNTY INFORMATION 
 
The Lincoln County Comprehensive Plan and Land Use Regulations were reviewed as part of this Study. The 
Comprehensive Plan adopted July 6, 2005 covers general information regarding various topics of land use. No 
issues specific to the Osmond area were identified in the Comprehensive Plan. 
 
The Land Use Regulations contain some of the following information about zoning. The Osmond community 
area includes what are defined by Lincoln County as rural, mixed, and recreational zones. 
 
A zoning map of the Osmond area is included in Appendix A. 
 
The rural zone was created to maintain the essential rural character of the great majority of private lands in the 
county. The zone will provide for agricultural uses combined with low density residential uses (typically five or 
more acres per lot) including residential subdivisions where three or more lots are created.  
 
The mixed zone provides a variety of land uses, generally providing the land uses allowed in the Rural Zone, plus 
higher density residential development, community services, and most commercial activities. The higher 
density development may require the installation of more services such as central sewer treatment. 
 
The recreational zone provides locations for business and commercial facilities needed for tourist and 
recreational activities, along with residential uses, while preventing the intrusion of other types of commercial 
activities that would detract from recreational activities.  Higher density planned unit developments are 
allowed with the installation of additional services such as central sewer treatment. 
 
The residential density table from the Lincoln County Wyoming, Land Use Regulations, Chapter 6- Development 
Standards is included in Appendix A. It outlines the lot requirements within zones including rural, mixed, and 
recreational. The number of lots in each zone determines the lot size allowed and the types of improvements 
that are required by the developer including electrical, telephone, roads, water, and wastewater. 
 
The Osmond area is part of the Lincoln County, Upper Valley Community Plan Overlay Zone. The Wyoming State 
Highway 241 area is identified as a mixed zone area where commercial and high-density land uses can be 
located. The areas outside of the mixed development area will contain agricultural, low-density residential and 
recreational facilities.  The recreation zone area encompasses the Dry Creek Canyon area. 
 
The majority of the Happy Valley Pipeline service area is in rural and mixed zones, as is the Osmond Pipeline 
service area.   There is also some Osmond Pipeline connections in the recreational zone. 
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Overlay Districts in Lincoln County are used in combination with zones to establish and maintain heritage and 
character of the unique area of the county and protect the critical resources of the county. Whenever an Overlay 
District is used with zones, the more restrictive provisions required by the Overlay prevail for the area involved.  
 
Policies outlined in the Upper Valley Community Plan Overlay Zone include: 
1. The following uses shall not be allowed in the Industrial Zone of the Upper Valley Community Plan Area: 

Heavy Industrial. 
2. The following uses shall not be allowed in the Rural Zone of the Upper Valley Community Plan Area: Truck 

Stops and Man Camps. 
 
Currently there are limited commercial establishments in the Osmond community area. There is one larger 
church building and an elementary school in the center of the Osmond community. 
 
 

2.5 EPA SANITARY SURVEYS 

Sanitary surveys are conducted on public water systems by Environmental Protection Agency (EPA) 
representatives on a regular basis every 3 to 5 years.  The latest surveys for the Happy Valley and Osmond 
water systems can be found in Appendix B.     
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3.0 INVENTORY AND EVALUATION 
 
There is a lack of design or record drawings for both the Happy Valley Pipeline and Osmond Pipeline systems.  Site visits 
and information obtained from pipeline representatives was completed to verify and proof the existing mapping and to 
make an inventory of the system. Major system components were also visited on the ground and evaluated in the field.  
 
A map of the Happy Valley Pipeline system is shown in Figure 3.1.  A map of the Osmond Pipeline system is shown in 
Figure 3.2. 
 
 

3.1 EVALUATION OF WATER SYSTEM COMPONENTS – HAPPY VALLEY 
3.1.1 Happy Valley Water Source 
 
The Happy Valley water system has two active sources:  Water Cress Spring No. 1 and Water Cress 
Spring No. 2, both located in Dry Creek Canyon.  A detailed analysis of the sources is included in 
Section 5.0.  
 
This Section contains an analysis of the sources ability to meet the current and future demands of the 
system. For the purposes of this evaluation, source capacity is analyzed based on current Wyoming 
Department of Environmental Quality Rules and Regulations (WDEQ, 2012) in units of gallons per day 
(gpd).  
 
1. The total developed ground water source, along with other water source, shall provide a 

combined capacity that shall equal or exceed the design maximum daily demand (WDEQ, 2012, 
p. 12-17). 

 

    Table 3.1   Water Source Capacity Compared to Maximum Day Demand 

 

 

 

 

The estimated flow rates of the Happy Valley springs were taken from past studies and sanitary 
surveys.  Flow rates vary depending upon the season, and the given flow rates represent low flow 
conditions.  Additional water is likely available during much of the year.  Low flow conditions likely 
occur during the winter months when maximum daily demands are less likely to occur. 

2. Where two sources are provided, the sources (and storage) shall be capable of equaling or 
exceeding the design average daily demand with the largest producing well out of service.  
(WDEQ, 2012, p. 12-17). 

 

Table 3.2   Water Source Capacity Compared to Average Day Demand  

Water Cress Spring #1 Capacity 36,000 gpd 25 gpm 

+Water Cress Spring #2 Capacity 100,800 gpd 70 gpm 

-Maximum Daily Demand  145,621 gpd 101 gpm 

Capacity Deficit = (8,821 gpd) (6 gpm) 
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*Spring box capacity of both springs combined. 

Based on this analysis the system currently has a source deficiency due to lack of a significant 
redundant source and storage capacity.   

 

Figure 3.3  Water Cress Spring #1 Collection Box 

 

 

3.1.2 Happy Valley Water Treatment 

The water system has one location where chlorination may be introduced, which is at the lower 
collection box building.  Disinfectant has been added to the system at this location in the past, although 
there is currently no meter or other disinfection equipment in place other than a 10-gallon tank.  
Chlorine was likely added manually when required in the past. 

Capacity with largest source out of service 36,000 gpd 

+ Storage capacity* 1,950 gallons 

- Average daily demand 53,537 gpd 

Capacity Deficit = (15,587 gpd) 
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3.1.3 Happy Valley Transmission Lines 

There are no known construction drawings for the Happy Valley water system.  Based on conversations 
with the system owners and from State Engineer’s Office (SEO) records, the transmission piping was 
installed in Dry Creek Canyon in 1966 or 1967.  According to water right maps obtained from SEO, the 
pipe from Water Cress Spring No. 2 to the bottom of the Happy Valley service area is roughly 5,400 feet 
of 4-inch plastic (assumed PVC) pipe.  The design capacity was shown as 0.361 cfs (162 gpm).  This 
information is assumed to be incorrect, as information obtained from the water system owners 
indicate that the pipe is 6-inch diameter steel.  A visual inspection at the location where the pipe 
crosses Dry Creek downstream of Water Cress Spring No. 2 showed that the pipe was 6-inch diameter 
wrapped steel.    

Additional piping was extended up Dry Creek Canyon approximately 1,400 feet to the Water Cress 
Spring No. 1 in the mid-1970’s.  Again, according to SEO records, a 4-inch plastic pipe was installed 
with a design capacity of 0.431 cfs (193 gpm).  This is assumed to be incorrect, as information obtained 
from the water system owners indicate that the pipe is 5-inch diameter PVC pipe.  There are no 
exposed locations to allow for a visual inspection. 

There are no water meters or air/vacuum valves on the system.  There are gate valves and two fire 
hydrants on the system.  The functionality of the fire hydrants is unknown, so it is recommended that 
the system operator test the hydrants to determine if they are operable.  

A temporary flow meter was installed on an exposed section of the transmission pipeline at the 
crossing of Dry Creek.  The unit used was a Grayline Instruments PTFM 1.0 portable transit time flow 
meter that uses ultrasonic transducers clamped to the outside of the pipe.  Measurements were made 
on two different occasions:  September 15-18, 2019 and August 6-13, 2020.  Graphs of the measured 
flow rates can be found in Appendix C.  The results of the meter showed that the flow rate was 
generally in the range of 60 to 80 gpm during early August, and the rate dropped to 25 to 40 gpm during 
mid-September.  Based on the results, the early August measurements were likely closer to a peak day 
scenario, while the mid-September measurements were likely closer to an average day scenario.   

3.1.4 Happy Valley Distribution Lines 
The distribution piping in the Happy Valley system consists of pipe sizes ranging from 6-inch down to 
1-inch diameter.  Over the years, piping has been extended to serve additional lots within the Happy 
Valley Estates, Lancaster, and Buck Creek Subdivisions, along with some nearby lots that are not part 
of those developments.   
 
The pipelines throughout the Happy Valley system are generally in fair to poor condition due to age.  A 
number of significant leaks have a occurred over recent years that required emergency repair.  Leaks 
can be difficult to locate due to the granular nature of the soils in the area, so system operation may be 
affected for a long period of time before the problem can be isolated and repaired.  Also, the fair to 
poor condition of the pipe makes repair work difficult.  A detailed hydraulic analysis of the transmission 
and distribution is included in Section 4.0.   
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3.1.5 Happy Valley Water Storage 
3.1.5.1 Current Storage 

Water storage in the Happy Valley Pipeline system is very limited.  The spring box at Water 
Cress Spring No. 2 has a capacity of 1,885 gallons based on the water right map, although 
recent sanitary surveys estimate the capacity at 1,200 gallons.  The spring box at Water Cress 
Spring No. 1 was originally a 36-inch corrugated metal pipe, but was later changed to a 
concrete structure with 750 gallon capacity (per Sanitary Survey).   The water system has no 
other storage facilities. 

The Star Valley Regional Master Plan Report (2009) indicated that the Happy Valley system 
served 25 active connections.  The average day demand was estimated at 1,727 
gallons/connection/day, which equates to a system average day demand of 43,175 gallons/day.  
The maximum day demand was estimated using a peak factor of 2.0 over average day demand, 
which results in 3,454 gallons/connection/day, which equates to a system maximum day 
demand of 86,350 gallons/day.   

Using the same average day demand of 1,727 gallons/connection/day for the current 31 
connections results in a current average day demand of 53,537 gallons.  A maximum day factor 
of 2.72 will be used which is in accordance with Wyoming DEQ Rules and Regulations Chapter 
12.  Using the 2.7 maximum day factor results in a maximum day demand of 145,621 gallons.  
This demand is roughly 100 gpm, which is a little higher than that measured in August 2020 as 
described above to verify actual conditions.  Using a maximum hour factor of 2 times maximum 
day, the maximum hour flow rate is approximately 200 gpm   The required storage capacity 
based on WDEQ regulations equal the average day demand. The calculations are as follows: 

Current average day  =      53,537 gallons 

Fire Demand  = 2 hours x 1,000 gpm = 120,000 gallons 

        173,537 gallons  

Assuming that both springs are providing water to the system (which currently is the case), 
WDEQ Water Quality Rules & Regulations (WQRR) Chapter 12 Section 13(a)(i)(D) states that 
no storage is required if the maximum hour demand or fire demand can be supplied with the 
largest source out of service.  The production of Water Cress Spring No. 1 is estimated at 25 
gpm and is most likely much less than the 70 gpm produced by Water Cress Spring No. 2.  The 
maximum hour demand cannot be met by the smallest source alone. 

 

The Star Valley Regional Master Plan recommended that storage be added to the system 
although a size was not recommended.  Storage would provide protection to water users in 
the event a spring should go off-line.  Storage would also help accommodate growth and 
additional users of the system as well as buffer peak usage periods in the system. 
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A U.S. Environmental Protection Agency (EPA) sanitary survey of the Happy Valley water 
system was conducted on October 4, 2017. The Company received the report from the survey 
dated September 27, 2018. A portion of the survey included both of the spring boxes. The 
report, which accompanied the survey, identified that the hatches on the Water Cress Spring 
No. 1 and No. 2 boxes needed a solid, watertight covers with a rubber gasket.  This would seal 
the hatch lid to the frame tightly to prevent contamination from entering the water system. 
The hatches have since been equipped with the rubber gaskets.  

3.1.5.2 Future Storage Capacity 

WYDEQ Chapter 12 Section 13.a.i(B) states:  Water systems serving from 50,000 to 500,000 
gallons on the design average daily demand shall provide clearwell and system storage 
capacity equal to the average daily demand plus fire storage, based on recommendations 
established by the State Fire Marshall or local fire agency.  While there are currently two fire 
hydrants in the Happy Valley water system, there is essentially no storage currently provided 
for fire flows. 

Lincoln County has adopted the 2006 International Building Code, Appendix B, C and D for fire 
flow for buildings, fire hydrant locations and distribution and fire apparatus access roads. 
These appendices are in the Lincoln County Land Use Regulations, Appendix N.  

The regulations state that for one and two-family dwellings having a fire flow calculation area 
which does not exceed 3,600 square feet, the fire flow shall be 1,000 gpm. Fire flow calculation 
area generally refers to the total floor area of all floor levels within the exterior walls of the 
structure. Fire-flow and flow duration for one and two-family dwellings larger than 3,600 
square feet and for buildings other than one and two-family dwellings are required to follow 
Table B105.1 (See Lincoln County Land Use Regulations Appendix N).  

Figure 3.4  Water Cress Spring #2 Building 
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Fire flows and durations in Table B105.1 range from a minimum of 1,500 gpm for a duration of 
two hours to 8,000 gpm for a duration of four hours. The flows and durations are based on 
building size and construction type.  Many of the dwellings in the Happy Valley area would be 
estimated to be less than 3,600 square feet.  A fire flow rate of 1,000 gpm is a good target for 
rural systems such as Happy Valley.  While this scenario was not specifically modeled, this flow 
rate is not likely to be supplied by the existing 6-inch pipelines as it would require velocities in 
the range of 11 feet per second and would experience significant head losses.  Also, WDEQ 
regulations require fire flow be supplied by 8-inch piping if the flow is supplied by one pipe 
and not a network. 

Assuming a two-hour fire event and the previously mentioned fire flow rate, a fire storage 
amount of 120,000 gallons will be used.   

Since the current average daily demand is 53,537 gallons per day, the requirements for 
systems using between 50,000 and 500,000 gallons per day are being used to calculate the 
existing water storage requirements.   

Existing and projected 2050 storage requirements are shown in Table 3.3. 

             Table 3.3   WYDEQ Storage Requirement with Fire Flow 

 Existing Projected 2050 

Average Daily Demand 53,537 65,999 

+ Fire Protection 120,000 120,000 

-Storage Capacity 1,950 1,950 

Storage Deficit 171,587 184,049 
 

A 200,000 gallon water tank would have capacity to meet current demands and the projected 
future demands over the next 30 years. In the event that fire protection is not provided in the 
Happy Valley system going forward, a 65,000 gallon tank would provide for demands over the 
study period. 

 
 

3.2 EVALUATION OF WATER SYSTEM COMPONENTS - OSMOND 
3.2.1 Osmond Water Source 
 
The Osmond water system uses the Osmond Spring located in Dry Creek Canyon as its sole water 
source.  A detailed analysis of the sources is included in Section 5.0.  
 
1. The total developed ground water source, along with other water source, shall provide a 

combined capacity that shall equal or exceed the design maximum daily demand (WDEQ, 2012, 
p. 12-17). 

 

Table 3.4   Water Source Capacity Compared to Maximum Day Demand – Osmond 
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2. Where two sources are provided, the sources (and storage) shall be capable of equaling or 

exceeding the design average daily demand with the largest producing well out of service.  
(WDEQ, 2012, p. 12-17). 

This does not apply as there is only one source for the Osmond system.  It can be argued that the 
situation is mitigated with the connection to the Smoot system that can be used during emergency 
situations.  For example, if it were required to take the Osmond Spring offline for a period of time, the 
Smoot connection could be opened manually to provide water to the system.  This source would likely 
only be used in an emergency, and would not be used to replace a redundant source for the Osmond 
system.   

3.2.2 Osmond Water Treatment 

The water quality of the Osmond system has historically been very good.  There has been only one 
violation in recent years that resulted in EPA action, and the cause of that violation has been debated 
whether it was a valid violation or not.  The Osmond system does not have the ability to chlorinate their 
water. 

3.2.3 Osmond Transmission Lines 

There are no known construction drawings for the Osmond water system.  Based on conversations 
with the system operators and from State Engineer’s Office (SEO) records, the transmission piping was 
installed in Dry Creek Canyon to the Osmond Spring in 1962.  Prior to that time, the Osmond system 
utilized the Water Cress #1 and #2 Springs that are presently part of the Happy Valley system.   

According to water right maps obtained from SEO, the pipe from Osmond Spring to Wyoming State 
Highway 241 (formerly US Highway 89) is roughly 12,000 feet of 6-inch steel pipe.  The design capacity 
was shown as 0.5 cfs (224 gpm).   A visual inspection at the location where the pipe crosses Dry Creek 
downstream of Osmond Spring showed that the pipe was 6-inch diameter wrapped steel.   

There are no water meters or air/vacuum valves on the system.  There are gate valves and one fire 
hydrant on the system.  The functionality of the fire hydrant is unknown. 

A temporary flow meter was installed on an exposed section of the transmission pipeline at the 
crossing of Dry Creek.  The unit used was a Grayline Instruments PTFM 1.0 portable transit time flow 
meter that uses ultrasonic transducers clamped to the outside of the pipe.  Measurements were 
attempted on two different occasions:  September 23-27, 2019 and August 17, 2020.  A graph of the 
flow rates from the September 2019 measurements can be found in Appendix C.  The results of the 
meter showed that the flow rate was generally in the range of 200 to 250 gpm during mid-September.   

Osmond Spring Capacity 432,000 gpd 300 gpm 

-Maximum Daily Demand  328,320 gpd 228 gpm 

Excess capacity = 103,680 gpd 72 gpm 



             WWDC Happy Valley Water Supply Level II Study                     12 
           

The measurement attempt in August 2020 was not successful, as the meter could not read the flows.  
It is believed that the measurement point is a local high point, and there may have been an air pocket 
at that location.  This may occur during high flows (which are likely in early August) where the spring 
may not be able to keep the spring box at the overflow level.  Based on the results, the mid-September 
measurements were likely close to a peak day scenario.   

3.2.4 Osmond Distribution Lines 
The distribution piping in the Osmond system consists of pipe sizes ranging from 6-inch down to 2-
inch diameter.  The bulk of the system runs north-south along Wyoming State Highway 241.  Laterals 
extend west along Wyoming State Highway 236 and near Dry Creek County Road #146.  A lateral also 
runs north along US Highway 89. 
 
A detailed hydraulic analysis of the transmission and distribution is included in Section 4.0.   

3.2.5 Osmond Water Storage 
3.2.5.1 Current Storage 

Water storage in the Osmond water system is very limited.  The spring box at Osmond Spring 
has a capacity of 11,000 gallons based on past studies and recent sanitary surveys.  The buried 
concrete tank was constructed in 1962 and is in good condition.  The water system has no other 
storage facilities. 

The Star Valley Regional Master Plan Report (2009) indicated that the Osmond system served 
70 active connections.  The average day demand was estimated at 1,727 
gallons/connection/day (same as the Happy Valley estimate), which equates to a system 
average day demand of 120,890 gallons/day.  The maximum day demand was estimated using 
a maximum factor of 2.72 over average day demand, which results in 4,697 
gallons/connection/day, which equates to a system maximum day demand of 328,790 
gallons/day.  This demand is roughly 230 gpm, which is similar to the flow measured in 
September 2019 as described above to verify actual conditions.   

The required storage capacity based on WDEQ regulations equaled the average day demand. 
The calculations are as follows: 

Current average day  =    120,890 gallons 

Fire Demand  = 2 hours x 1,000 gpm = 120,000 gallons 

       240,890 gallons  

WDEQ WQRR Chapter 12 Section 13(a)(i)(D) states that no storage is required if the maximum 
hour demand or fire demand can be supplied with the largest source out of service.  Technically 
this can be met by considering the Smoot water system connection as the second source by 
manually opening the connection valve.  The Star Valley Regional Master Plan did not 
recommend that any additional storage be added to the system.   
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A U.S. Environmental Protection Agency (EPA) sanitary survey of the Osmond water system 
was conducted on May 21, 2018. The Company received the report from the survey dated 
October 17, 2019.  The report, which accompanied the survey, identified that the hatch on the 
Osmond Spring collection tank did not meet the required height.  The lack of a vent on the tank 
was also noted.  The overflow discharge was also noted to not meet minimum air gap or 
screening requirements, which has not been addressed.   

 

3.2.5.2 Future Storage Capacity 

WYDEQ Chapter 12 Section 13.a.i(B) states:  Water systems serving from 50,000 to 500,000 gallons on 
the design average daily demand shall provide clearwell and system storage capacity equal to the 
average daily demand plus fire storage, based on recommendations established by the State Fire 
Marshall or local fire agency.  While there is currently at least one fire hydrant in the Osmond water 
system, there is little storage provided for fire flows. 

As stated previously, Lincoln County has adopted the 2006 International Building Code, Appendix B, C 
and D for fire flow for buildings, fire hydrant locations and distribution and fire apparatus access roads.  
Fire-flow and flow duration for one and two-family dwellings larger than 3,600 square feet and for 
buildings other than one and two-family dwellings are required to follow Table B105.1 (See Lincoln 
County Land Use Regulations Appendix N).  

Fire flows and durations in Table B105.1 range from a minimum of 1,500 gpm for a duration of two 
hours to 8,000 gpm for a duration of four hours. The flows and durations are based on building size and 
construction type.  Many of the dwellings in the Osmond area would be estimated to be less than 3,600 
square feet, with notable exceptions being the elementary school and church.  Fire flow calculations 
for individual structures were not completed for this study.  Neither the school nor the church have 
automatic fire sprinkler systems in place.  

Figure 3.5  Osmond Spring Collection Box 
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Fire flows required by code for these larger buildings are likely much higher than what is available, 
possibly in the 2,000 gpm to 3,000 gpm range. Because the transmission system is not capable of 
producing that scale of fire flow, 1,000 gpm will be used for this study, and is a good target for rural 
systems such as Osmond. 

Assuming a two-hour fire event and the previously mentioned fire flow rate, a fire storage amount of 
120,000 gallons will be used.   

Since the current average daily demand is 120,890 gallons per day, the requirements for systems using 
between 50,000 and 500,000 gallons per day are being used to calculate the existing water storage 
requirements as outlined at the beginning of this section.    

Existing and projected 2050 storage requirements are shown in Table 3.5. 

Table 3.5   WYDEQ Storage Requirement with Fire Flow – Osmond System 

 Existing Projected 2050 

Average Daily Demand 120,890 149,030 

+ Fire Protection 120,000 120,000 

-Storage Capacity 11,000 11,000 

Storage Deficit 229,890 258,030 
 
A 300,000 gallon water tank would have capacity to meet current demands and the projected future 
demands along with fire protection for the Osmond system over the next 30 years.  In the event that 
fire protection is not provided in the Osmond system going forward, a 150,000 gallon tank would 
provide for demands over the study period. 
 
Alternative 3 (presented later in this report) considers the combination of the Happy Valley and 
Osmond water systems into one system.  The following storage requirements would apply to that 
alternative.  Existing and projected 2050 storage requirements are shown in Table 3.6. 
 
 
 
 
 

Table 3.6   WYDEQ Storage Requirement with Fire Flow – Combined HV + Osmond System 

 Existing Projected 2050 

Average Daily Demand 174,427 215,029 

+ Fire Protection 120,000 120,000 

-Storage Capacity 11,000 11,000 

Storage Deficit 283,427 324,029 
 



             WWDC Happy Valley Water Supply Level II Study                     15 
           

A 350,000 gallon water tank would have capacity to meet current demands and the projected future 
demands for a combined Happy Valley and Osmond system over the next 30 years. 
 
One issue that could affect demands in the future is the fact that Osmond has had a moratorium on 
new connections for at least 30 years.  If there is significant “pent up” demand for connections 
suddenly made available by system improvements, the growth of the system could outpace estimates 
based on population growth alone.  A larger storage tank may be justified in that scenario. 

 

 

 

 

 

 

 

 

 

 

 
 

3.3 SYSTEM MANAGEMENT AND OPERATION 
The Happy Valley Pipeline Company is a private entity operated by the family of the developer of the Happy 
Valley Estates Subdivision.   The Company does not have any employees although the owners perform most of 
the work and bookkeeping.  A contract water operator oversees the system operation. The system appears to 
be well managed, maintained and operated, however system facilities are old and past their design life.  

The Osmond Pipeline Company is a private entity operated by an elected board with 5 members.   The Company 
has a system operator that manages the system and a secretary that performs the bookkeeping. The system 
appears to be well managed, maintained and operated, however facilities are old and beyond their design life.  

 

  

Figure 3.6  Osmond Fire Hydrant 
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4.0 HYDRAULIC MODEL 
 
The capacity of the Happy Valley transmission and distribution system was examined using the water model.  In 
addition, a water model for the Osmond water system was created.  The water model software (H2O Net) analyzes the 
ability of the system to perform based on its given demands, pipe sizes, pipe lengths, system elevations, tank locations, 
and pipe configurations. The program models various demand scenarios that the system may be required to meet. A 
maximum day scenario was modeled for both systems for both current (2020) and future (2050) demands.  Fire flows 
were not modeled since adequate storage and transmission/distribution pipe sizes are not available.  Maps of the Happy 
Valley water model and the Osmond water model can be found in Appendix D. 
 
 

4.1 WATER MODEL CALIBRATION 
Once the models were developed, they were calibrated against measured pressures in the system. Pressures 
were taken at two accessible locations within each system and compared to the model. The system demand at 
the time the pressures were taken was unknown, as there is no master meter within either system.   A 
comparison of the measured pressures and model pressures for Happy Valley is shown below. In both cases, the 
pressures were within 1 psi.  It was determined that two measurements were enough to confirm the model 
settings.   

                         Table 4.1  Happy Valley Water Model Calibration, Measured Pressure versus Model Pressure 

Location Modeled Pressure 
(psi) 

Measured 
Pressure 

(psi) 

Hydrant @ Lancaster Lane, east of Olsen Road 42 41 

Hydrant @ Trailer Park, east of WYO Hwy 241 53 53 

 

Regarding the Osmond system, pressure readings were taken from two locations in the system.  It was 
discovered that the only locations accessible for a pressure reading were downstream of a water service 
connection.  All service connections contain a pressure reducing valve, so no actual static pressure readings 
were available at any measurable location. 

Fire flows were not modeled for the Happy Valley or Osmond systems, as neither system has sufficient facilities 
to provide fire protection.  While the existing 6-inch pipelines could provide some fire flow, attempting to 
deliver any meaningful quantity of water would quickly drain the little storage available and then drain the 
main line, which is not desirable from a hydraulic, operations, or safety standpoint. 
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4.2 ANALYSIS OF THE EXISTING WATER SYSTEMS 
 

Wyoming DEQ has rules and regulations related to pressure and flow and flow within a water system. The water 
systems will be evaluated by these rules. 

Chapter 12, Section 14(b)(i):   

Pressure. The system shall be designed to maintain a minimum pressure of 20 psi (138 kPa) at ground 
level at all points in the distribution system under all conditions of flow. The normal working pressure 
in the distribution system shall be not less than 35 psi (276 kPa). 

Chapter 12, Section 14 (b)(ii) 

Pipe Diameter. The minimum size of a watermain for providing fire protection and serving fire 
hydrants shall be 6-inches (0.15 m) diameter when service is provided from two directions, or where 
the maximum length of 6-inch pipe serving the hydrant from one direction does not exceed 250 feet, 
or 8 inches (0.2 m) where service is provided from 1 direction only. Larger size mains shall be provided 
as necessary to allow the withdrawal of the required fire flow while maintaining the minimum 
residual pressure of 20 psi (138 kPa). 
 

 

 

 

 

 

 

 

 

 

 
 

4.3 HAPPY VALLEY SYSTEM ANALYSIS 
The Happy Valley water model results (see Appendix D) show that during Maximum Day Demand (MDD) 
working pressure ranges from 38 psi at J10 just east of US Highway 89 and the upper end of Happy Valley Lane 
to 59 psi at J20, J24, and J26 at the west end of the system. The highest water velocities in the system during 
MDD are just under 2 ft/s.  

Figure 4.1  Dry Creek Canyon 
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Under the anticipated 2050 MDD (about 23% greater than current MDD), pressures drop slightly to 37 psi at 
J10 and 58 psi at J20 and J26.  The highest velocity in the system in the future scenario is a little over 2 ft/s in 
the 6-inch transmission pipe.  Based on the model, the pipe sizes are adequate for the MDD through the 
planning period.   

 
The water model was not used to investigate fire flow scenarios in the water system.  Pipelines within the 
Happy Valley system are undersized for fire protection according to the DEQ rule above, as there are currently 
two fire hydrants on the Happy Valley system that are served by single 6-inch lines.  If a fire flow scenario were 
modeled, it would certainly result in residual pressures below the allowable 20 psi at the upper end of Happy 
Valley Lane.  And most importantly, the system lacks storage to provide desired fire flows of 1,000 gpm for one 
to two hours.     
 
 
4.4 OSMOND SYSTEM ANALYSIS 
The Osmond water model results (see Appendix D) show that during MDD, working pressure ranges from 23 
psi at J10 at the furthest upstream service in Dry Creek Canyon to 138 psi at J28 at the northwestern end of the 
system.  The existing service at J12 utilizes a small booster pump to provide pressure for the older house.  The 
next highest service is at node J12, which has 60 psi.  The highest water velocities in the system during MDD 
are less than 3 ft/s on the 6-inch water mains running down Dry Creek Canyon and Happy Valley Lane.   

Under the anticipated 2050 MDD (about 23% greater than current MDD), pressures drop to 21 psi at J10 and 
115 psi at J26.  The pressure at J12 drops to 55 psi.  The highest velocity in the system in the future scenario is 
3.2 ft/s in the 6-inch water mains running down Dry Creek Canyon and Happy Valley Lane (P11, P13, P15, and 
P17).  Based on the model, the pipe sizes are adequate for the MDD through the planning period.   

The water model was not used to investigate fire flow scenarios in the water system.  Pipelines within the 
Osmond system are undersized for fire protection according to the DEQ rule above, as there is currently one 
fire hydrant on the Osmond system that is served by single 6-inch lines.  If a fire flow scenario were modeled, 
residual pressures may fall below the allowable 20 psi at the higher service locations depending upon the fire 
flow rate.  And most importantly, the system lacks storage to provide desired fire flows of 1,000 gpm for one 
to two hours.     
 
 
4.5 HYDRAULIC MODEL FINDINGS SUMMARY 

 
• The Happy Valley system can provide at least 35 psi at all services during Maximum Daily Demand for 

2020 and 2050 demands, although the upper service locations have little pressure to spare.  Maximum 
velocities in the water system are estimated to be less than 2 ft/s under the current MDD and will 
increase to over 2 ft/s in the 2050 MDD.  
 

• The Osmond system can provide at least 60 psi at all services but one during Maximum Daily Demand for 
2020 and 2050 demands, and that service currently operates with a booster pump.  Maximum velocities 
in the water system are estimated to be less than 3 ft/s under the current MDD and will increase to just 
over 3 ft/s in the 2050 MDD.  
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• Fire flows are not available on either system due to undersized water mains and lack of fire storage, even 
though both systems have at least one fire hydrant.  The spring water sources for each system could help 
provide some minimal fire flow, but would not be able to meet typical fire flow demands. 
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5.0 WATER SOURCE 
 
The communities of Happy Valley and Osmond are located in southern Star Valley adjacent to the western flank of the 
Salt River Range.  Water Cress Spring No. 1, Water Cress Spring No. 2, and Osmond Spring are located in Dry Creek 
Canyon and are the current water supply sources for each system.  The locations of the springs are shown on Figure 5.1.  
Sanitary surveys conducted by EPA contractors determined that there is low to moderate potential for surface water 
contamination at each of these spring sources.  The purpose of this section is to provide a brief overview of the current 
spring sources and information regarding the potential for replacement of the existing springs supplies with new water 
wells.   
 
 

5.1 WATER RIGHTS 
 

A summary of the water rights for the three springs and two pipelines is presented in Table 5.1. 
 
TABLE 5.1  CURRENT ACTIVE WATER SUPPLY SOURCES FOR THE HAPPY VALLEY AND OSMOND SYSTEMS 

 
System 

 
SEO Permit 

Number 

 
Priority 

Date 

 
Source Name 

 
Yield 

(gpm) 

 
Comments 

 
Osmond 

 
P17657D 

 
9/25/1929 

 
Water Cress Spring  

No. 1 

 
224 

 
Spring not used by 

Osmond; Adjudicated 
 

Osmond 
 

P17658D 
 

9/25/1929 
 

Water Cress Spring No. 
2 

 
224 

 
Cancelled permit, spring 

not used by Osmond 
 

Osmond 
 

P22599D 
 

11/17/1961 
 

Osmond Spring 
 

224 
 

Supplemental supply, 
expired permit 

 
Happy Valley 

 
P24245D 

 
12/3/1973 

 
Water Cress Spring No. 

1 

 
162 

 
Adjudicated 

 
Happy Valley 

 
P22655D 

 
5/9/1966 

 
Water Cress Spring No. 

2 

 
162 

 
Enlargement; Combined 

with Spring No. 1; 
Adjudicated 

 
Happy Valley 

 
P6852E 

 
7/12/1978 

 
Water Cress Spring No. 

2 

 
162 

Enlargement; 
Appropriation includes 

Spring No. 1; 
Adjudicated 

 
Happy Valley 

 
P6853E 

 
1/15/1987 

 
Water Cress Spring No. 

2 

 
162 

Enlargement; 
Appropriation includes 

Spring No. 1; 
Adjudicated 
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Happy Valley 

 
P6854E 

 
1/15/1987 

 
Water Cress Spring No. 

1 

 
162 

Enlargement; 
Appropriation includes 

Spring No. 2; 
Adjudicated 

 
 
Table 5.2 summarizes the water demands for the two water systems.  Based on the projected maximum daily 
demand for Happy Valley and Osmond, a groundwater supply of approximately 310 gallons per minute (gpm) is 
required. 
 
TABLE 5.2  WATER DEMANDS FOR HAPPY VALLEY AND OSMOND SYSTEMS 
 

System Average Daily 
Demand (gpd) 

Average Daily 
Demand (gpm) 

Maximum Daily 
Demand (gpd) 

Maximum Daily 
Demand (gpm) 

 
Happy Valley 

 
53,537 

 
37 

 
145,621 

 
101 

 
Osmond 

 
120,890 

 
84 

 
328,790 

 
228 

 
Total Demand 

 
174,427 

 
121 

 
474,411 

 
329 

 
 

5.2 SPRING DEVELOPMENT 
5.2.1 Water Cress Springs #1 and #2 

 
The Happy Valley water system is served by Water Cress Spring No. 1 and Water Cress Spring No. 2.  
The springs were put online for the Happy Valley water system in 1968.  The permitted yield from the 
springs is 162 gallons per minute (gpm).   
 
Water Cress Spring No. 1 is located in the NW ¼, SW ¼ Section 8, Township 31 North, Range 118 West 
and issues from the Nugget Sandstone.  The spring has a reported yield of 25 gpm and the winter flows 
are slightly lower from August until spring (2017 Sanitary Survey).  Measurements of spring flow are 
not known to have been collected therefore the actual yield is uncertain.  The spring intake was being 
rehabilitated in 2017 when a Sanitary Survey was conducted.  Spring No. 1 had not been used previously 
because of water quality concerns (Sunrise, 2009).  The old collection pipe consisted of 80 to 90 feet of 
perforated metal or PVC pipe in a gravel bed.  A fence was constructed along the Forest Service Road 
to prevent illicit dumping on the bank above the spring intake but the intake area is not fenced off.  
Water from the collection piping flows into a 750 gallon concrete collection box is adjacent to Dry 
Creek.  The EPA (2017) noted that the collection box was missing a gasket on the hatch and there was 
no vent on the tank.  There are no disinfection facilities at the spring. 
 
Water Cress Spring No. 2 is located in the NE ¼, SE ¼ Section 7, Township 31 North Range 118 West.  
The spring flows from the Ankareh Redbeds and the spring collection system consists of 20 feet of 
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perforated pipe bedded in gravel (2017 Sanitary Survey).  The EPA Sanitary Survey reported the yield 
of Water Cress Spring No. 2 is 25 gpm, and Sunrise (2009) stated the spring yield is 70 gpm.  The 
orientation of the collection pipe is not known with certainty and the collection area is not fenced.  EPA 
noted that the ground around the suspected intake area is sloped to drain away surface water.  The 
spring box at Water Cress Spring No. 2 is concrete and has an estimated volume of 1,200 gallons.  The 
access to the spring box is in a locked shelter.  There are no disinfection facilities at the spring. 
 
MPA samples collected from the Happy Valley water system in 2002 and 2003 found low to moderate 
risk of surface water influence.  Concerns that hydraulic communication with infiltration of surface 
water through alluvial materials put the springs at risk.  The 2017 Sanitary Survey stated that MPA 
samples should be collected from the water system once every three to five years. 

 

5.2.2 Osmond Spring 
 
The Osmond Spring is located in the SW ¼, NW ¼ Section 9, Township 31 North, Range 118 West and 
was put into service in 1962.  The spring issues from the Nugget Sandstone Formation on a north facing 
steep slope.  The discharge rate of the spring is estimated to be 350 gpm, with lower flows during 
winter months (EPA Sanitary Survey, 2018).  Forsgren (1991) reported the yield of the spring is 350 to 
395 gpm.  The spring collection occurs through perforated pipe that is bedded in gravel covered by an 
HDPE liner.  A two-foot thick layer of soil and a second liner cover the intake area and make a mound 
to promote surface water runoff (EPA Sanitary Survey, 2018 and Sunrise, 2009).   In 1985, the EPA 
sanitary survey indicated the intake was comprised of 100 feet of clay tile pipe bedded in gravel with a 
heavy tar paper cover and topsoil.  The intake area is located on the south side of Dry Creek and is 
surrounded by a pole fence with dimensions of approximately 20 feet by 40 feet.  Water from the intake 
flows 200 feet through a 12-inch steel pipe beneath Dry Creek to an 11,000-gallon concrete spring 
collection box (EPA Sanitary Survey, 2018).  The September 18, 1985 EPA sanitary survey stated that 
the spring box has a volume of 1,100 gallons.  The spring box overflow discharges into a gravel sump 
which does not meet EPA requirements for air gap for overflow structures (EPA Sanitary Survey, 2018).  
The spring collection box hatch has a gasket, but the hatch does not have the required 24 inches of 
height above the surrounding ground and also does not have a screened vent.   
 
The May 12, 2018 sanitary survey performed by EPA contractors stated that there is concern that the 
Osmond Spring is potentially under the direct influence of surface water.  Five MPA samples collected 
between August 16, 1993 and June 1, 2018 indicated low to moderate potential for surface water 
influence and that the spring is not subject to the surface water treatment rule.  However, EPA states 
that additional MPA samples need to be collected every three to five years and a sample needs to be 
collected during high spring flow periods.  The sanitary survey did make note that there is no means of 
disinfection of water from the Osmond Spring. 

 

5.2.3 Spring Water Quality 
 
Table 5.3 summarizes the results of water quality samples collected from the Water Cress Spring No. 2 
and the Osmond Spring.  The quality of water from both springs is good and meets drinking water 
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standards for the constituents sampled.  The US Environmental Protection Agency (EPA) Drinking 
Water Watch website was accessed online for both the Happy Valley and Osmond water systems to 
review water quality data submitted to the EPA from 2010 to 2020 for compliance with the Safe 
Drinking Water Act.   
 
TABLE 5.3  WATER QUALITY FOR WATER CRESS SPRING NO. 2 AND FOR OSMOND SPRING 
 

  
EPA Water Quality 

Standard 

 
Water Cress Spring 

No. 2 

 
Osmond Spring 

Parameter Date Sampled 6/18/2008 8/8/1989 
Surface Formation  Ankareh Redbeds Nugget Sandstone 
pH (unitless) 6.5-8.5^ 7.67 Not Measured 
Total Dissolved Solids (mg/L) 500^ 364 193 
Conductivity (µmhos/cm) No Standard 533 Not Measured 
Total Alkalinity (as CaCO3) No Standard 170 126 
Hardness (as CaCO3) No Standard 235 172 
Bicarbonate (mg/L) No Standard Not Measured Not Measured 
Calcium (mg/L) No Standard 59 42.2 
Carbonate (mg/L) No Standard Not Measured Not Measured 
Chloride (mg/L) 250^ 25 0.5 
Fluoride (mg/L) 4.0 0.1 <0.10 
Magnesium (mg/L) No Standard 21 1.33 
Nitrate as N (mg/L) No Standard 0.26 0.17 
Potassium (mg/L) No Standard Not Detected Not Measured 
Sodium (mg/L) No Standard 7 1.8 
Sulfate (mg/L) 250^ 47 50.2 
Copper (mg/L) 1.3 Not Detected Not Measured 
Iron (mg/L) 0.3^ Not Detected <0.03 
Lead (mg/L) 0.005 Not Detected <0.005 
Manganese (mg/L) 0.05 Not Detected <0.005 
Zinc (mg/L) 5.0^ 0.01 Not Measured 
^ Denotes non-enforceable secondary water quality standard 
 
Water samples collected from the Happy Valley water system had no detectable concentrations of 
SOCs, VOCs, herbicides, and pesticides from 2010 to 2020.  Nitrate + nitrite concentrations have ranged 
from not detected to a high of 0.39 mg/l.  The reported fluoride concentration is 0.1 mg/l.  Radionuclide 
levels have been 3.8 to 4.2 pCi/l for gross alpha activity, with the radium 228 being 0.02 to 0.9 pCi/l.  
Natural uranium concentrations have been 0.0003 to 0.0004 mg/l.  The sodium concentration is 6.9 
mg/l and sulfate concentration is 44 mg/l.  Water from the springs meets all drinking water quality 
standards for required constituents.  A review of information contained in the EPA Drinking Water 
Watch database found no recent coliform detections from the Happy Valley water system. 
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The Osmond water system has had no detectable concentrations of SOCs, VOCs, herbicides, or 
pesticides from 2010 to 2020.  The nitrate + nitrite concentrations from the Osmond Spring have 
ranged from 0.1 to 0.2 mg/l.  The radium 226 activity had a maximum of 0.3 pCi/l and the natural 
uranium was 0.0006 mg/l.  Fluoride was not detected and the barium concentration was 0.1 mg/l.  
Water from Osmond Spring meets the drinking water standards for dissolved constituents.  The 
Drinking Water Watch database reports that the last total coliform detection in the Osmond water 
system occurred in 2007. 

 
 

5.3 WELL SITING 
 

The general geology of the area is described by Rubey (1958) and Rubey (1973).  The hydrogeology of the area 
is described by Walker (1965), Lines and Glass (1975), Eddy-Miller, Plafcan, and Clark (1996), and Ahern and 
others (1981).  Additional site-specific hydrogeologic information was obtained from the Wyoming State 
Engineer’s Office (SEO) online water rights database and well logs that are on file at the SEO. 

 

5.3.1 Well Siting Criteria 
 
Each well siting study begins by identifying potential target aquifers and developing a conceptual 
model of the selected aquifer system.  The next step in well siting is to select preliminary locations and 
then to assess each preliminary site with respect to a variety of criteria, including the following: 
geologic and hydrogeologic setting; water quality; infrastructure considerations; land ownership and 
access; pipeline routing; future water system expansion; wellhead protection concerns; and site-
specific considerations.  However, the most important factor in siting any well is the hydrogeologic 
setting.   

 

5.3.2 Geologic Setting 
 
The community of Happy Valley is situated along the eastern margin of Star Valley, with the Salt River 
Range to the east.  The Salt River Range consists of intensely folded and faulted Mesozoic and Paleozoic 
sedimentary rocks.  The Absaroka thrust fault bounds the range to the east, and a high angle normal 
fault dipping 70 to 90 degrees to the west defines the western boundary. This valley bounding normal 
fault defines the eastern boundary of Star Valley and has up to 5,000 feet of stratigraphic displacement 
(Ahern, Collentine, and Cooke, 1981).  A geologic map of the Happy Valley area is provided in Figure 
5.2.  The following paragraphs describe the geologic units exposed in the area encompassing Happy 
Valley as shown in Figure 5.2.  The thickness of the geologic units is estimated from cross section H-H’ 
of Rubey (1973) and lithologic descriptions are from Rubey (1973) and are shown in Figure 5.3. 
 
Quaternary Alluvium (Qal).  Unconsolidated Quaternary flood plain and alluvial fan deposits occur in 
Star Valley west of the valley bounding fault system.  These deposits consist of gravel, sand, silt, and 
clay.  Quaternary alluvial deposits underlie Happy Valley and have an estimated maximum thickness of 
500 feet.  This thickness is speculative since no known wells in the vicinity of Happy Valley and Osmond 
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fully penetrate Quaternary alluvium.  These alluvial deposits probably thin eastward toward the valley 
bounding fault.   
 
Quaternary Terrace Deposits (Qtg).  This geologic unit represents remnants of older dissected terrace 
gravels and alluvial deposits.  These deposits occur above present stream grades and are exposed in the 
northwestern corner of Figure 5.2. 
 
Quaternary Rock Debris (Qd).  Rock debris includes hill wash, talus, and landslide deposits.  Rock debris 
occurs in the Salt River Range east of Happy Valley. 
 
Tertiary Salt Lake Formation (Tsl).  The Pliocene Salt Lake Formation underlies the Quaternary 
alluvium beneath Happy Valley.  The Salt Lake Formation is exposed southwest of Happy Valley as 
shown in Figure 5.2.  The Salt Lake Formation is composed of conglomerate, grit, sandstone, siltstone, 
and clay and also contains tuff and beds of volcanic ash.  The thickness of the unit beneath Happy Valley 
is estimated at 400 feet.  A folded and faulted succession of Mesozoic and Paleozoic rocks underlies the 
Salt Lake Formation in Star Valley. 
 
The following paragraphs describe the Mesozoic and Paleozoic geologic units exposed in the Salt River 
Range east of Happy Valley as constrained within Figure 5.2. 
 
Preuss Redbeds (Jp).  The Preuss Redbeds are red to purple-gray sandy siltstone and silty claystone.  
Preuss Redbeds are exposed in the core of the syncline that lies east of Water Cress Spring No. 2.  
Preuss Redbeds have an estimated thickness of 1,300 feet. 
 
Twin Creek Limestone (Jt).  The Twin Creek Limestone consists of light gray thin bedded, argillaceous 
limestone and calcareous siltstone with layers of more massive oolitic limestone in the lower part of 
the formation.  The Twin Creek Limestone is about 1,900 feet thick.  
 
Nugget Sandstone (JTRn).  The Nugget Sandstone is around 210 feet thick and consists of buff to pink-
tan, fine to medium grained, cross bedded to massive quartzite and slightly calcareous sandstone.  The 
Osmond Spring discharges from the Nugget Sandstone and the Water Cress Spring No. 1 flows from 
the contact of the Nugget Sandstone and the overlying Twin Creek Limestone. 
 
Ankareh Redbeds (TRa).  The Ankareh Redbeds are comprised of red and purple calcareous mudstone 
and red to white fine grained quartzite.  This unit also contains a few beds of red to green-gray dense 
limestone and lentils of grit-sized conglomerate.  This unit is about 940 feet thick.  However, mapped 
exposures of Ankareh Redbeds in Dry Creek Canyon indicate that this unit is approximately 400 feet 
thick.  The Water Cress No. 2 spring issues from alluvium overlying the Ankareh Redbeds. 
 
Thaynes Limestone (TRt).  The Thaynes Limestone has an estimated thickness of 1,060 feet and 
consists of alternating layers of gray, somewhat sandy limestone and green-gray calcareous siltstone 
with some green clay.  This unit is subdivided into an upper member (TRty) which weathers yellow-
gray and has a high percentage of limestone, and a lower member (TRtb) which weathers dark brown 
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and exhibits manganese staining.  The Thaynes Limestone is exposed in the mountain front east of 
Happy Valley. 
 
Woodside Redbeds (TRw).  The Woodside Redbeds are red siltstone and shale with a few thin beds of 
red sandstone and gray limestone.  The Woodside Redbeds are approximately 460 feet thick. 
 
Dinwoody Formation (TRd).  The Dinwoody Formation consists of about 600 feet of alternating thin 
layers of dull green-gray calcareous siltstone, shale, and argillaceous sandy limestone. 
 
Rex Chert Member, Phosphatic Shale Member, Tosi Chert Member of the Phosphoria Formation 
and Franson Tongue of the Park City Formation (Ppr).  This complexly interfingering stratigraphic 
sequence consists of dark gray siltstone, thin bedded black chert and limestone, and a few beds of 
phosphate rock in the upper part; gray cherty dolomitic limestone with some phosphate rock bedded 
in the lower part.  The thickness of this unit is variable. 
 
Meade Peak Phosphate Shale Member and the Lower Chert member of the Phosphoria Formation 
(Ppp).  This unit is comprised of dark gray phosphatic siltstone, gray dolomite, dark gray cherty 
siltstone, several phosphate-rich beds, and one bed of vanadiferous siltstone.  The maximum combined 
thickness of the Phosphoria and Park City Formations as mapped is about 300 feet. 
 
Wells Formation (PPw).  The Wells Formation, as mapped in Figure 5.2, includes the lower part of the 
Park City Formation.  This mapped unit is described as pale buff, fine grained quartzite and sandstone 
with alternating beds of dolomitic limestone and hard siltstone in the upper part and a few thin limey 
beds in the lower part.  The Wells Formation is about 1,350 feet thick. 
 
Amsden Formation (PMa).  The Amsden Formation is a heterogeneous sequence of gray, red, and 
black cherty limestone, fine grain quartzite and sandstone, red to yellow siltstone, limestone breccias, 
quartzose conglomerate, and pisolitic iron oxide.  The Amsden Formation has an estimated thickness 
of 700 feet. 

 

5.3.3 Hydrogeologic Setting 
 
The hydrogeologic setting is defined by the presence and movement of groundwater within the 
geologic formations.  Saturated, permeable formations (aquifers) must be identified that are likely to 
yield sufficient quantities of water for the intended uses.  Three aquifer systems have been identified 
in the Happy Valley/Osmond Area:  (1) the Quaternary Aquifer System, (2) the Tertiary Aquifer System, 
and (3) the Mesozoic/Paleozoic Aquifer System.  
 
The Quaternary Aquifer System is a viable groundwater source for Happy Valley/Osmond. Provided 
that the estimated thickness of 500 feet for Quaternary alluvium is accurate, all of the wells completed 
in the vicinity of Happy Valley tap this aquifer.  Saturated portions of the Salt Lake Formation serve as 
the Tertiary Aquifer System within Star Valley.  The Salt Lake Formation could be a viable groundwater 
source if the Quaternary Aquifer is thinner than expected.  The Water Cress Springs and the Osmond 
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Spring issue from the Mesozoic Aquifer System.  Wells drilled in the vicinity of these springs sited to 
capture spring flow are also considered to be a possible groundwater source. 

 

5.3.4 Quaternary Aquifer System 
 
The Quaternary Aquifer System is composed of the saturated parts of the unconsolidated sands and 
gravels of stream and alluvial fan deposits.  Where sufficient thicknesses occur, the majority of the 
shallow wells in Star Valley utilize this aquifer.  Ahern, Collentine, and Cooke (1981) report 
transmissivity values of 82,500 and 370,000 gpd/ft for this aquifer. 
 
According to the SEO database, wells in the Happy Valley/Osmond area range in depth from 50 to 325 
feet.  These wells probably all tap the Quaternary Aquifer.  The permitted yield ranges from 5 to 60 
gpm.  The approximate locations of these wells are shown in Figure 5.2.  The Olson #1 well produces 
water from the Quaternary Aquifer and yields 60 gpm.  The Statement of Completion for the Harmon 
#1 well reports that the well was tested at a rate of 120 gpm for 24 hours and had only 14 feet of 
drawdown.  These two wells indicate the Quaternary Aquifer can be very productive.    

 

5.3.5 Tertiary Aquifer System 
 
The Tertiary Aquifer System, which is contained in the Salt Lake Formation beneath the Quaternary 
Alluvium in the Happy Valley/Osmond area, supplies wells for the towns of Bedford, Thayne, Etna, Star 
Valley Ranch, and Freedom.  The hydrogeologic characteristics of the Salt Lake Formation are 
determined by the depositional environment that characterizes the formation and by the extent of 
deformation resulting in fracture enhanced permeability.  In areas where the formation was deposited 
in a fluvial or alluvial fan environment, the sediments can yield large quantities of water to wells, such 
as Thayne Test Well No. 1 and the Star Valley Ranch wells.  Where the formation is characterized by a 
lacustrine environment, such as at the Thayne Test Boring No. 1, the formation does not yield large 
quantities of water.  Wells producing from the Tertiary Aquifer System typical yield between 10 and 
120 gpm and transmissivity ranges from 1,000 to 100,000 gallons per day per foot (Ahern, Collintine, 
and Cooke, 1981). 

 

5.3.6 Mesozoic/Paleozoic Aquifer System 
 
Only the Mesozoic section of this aquifer system is pertinent to this study.  Mesozoic rocks are exposed 
in Dry Creek Canyon from the Valley Fault eastward past Osmond Spring.  Paleozoic rocks are exposed 
further up the canyon.  The configuration of Mesozoic and Paleozoic rocks beneath the Happy Valley 
area is unknown and this aquifer is too deep to be economically viable. 
 
As shown in Figure 5.1, the Mesozoic Aquifer System present in Dry Creek Canyon includes the Twin 
Creek Limestone, Nugget Sandstone, Ankareh Redbeds, and the Thaynes Limestone.  Fracture 
permeability and solution widening are important features of these aquifers.  Figure 5.3 is a geologic 
cross section along A-A’ in Figure 5.2.  This cross section illustrates the configuration of rocks beneath 
Dry Creek Canyon and Happy Valley. 
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5.3.7 Land Ownership and Access 
 
Land ownership is important to the selection of a potential well site because of access requirements.  
An access agreement and right-of-way agreement must be established for a well site and transmission 
conveyance on privately owned properties or federally managed lands.  Additionally, consideration 
must be given to physical constraints that may limit the ability to move equipment onto a site and to 
potential costs that may be incurred to prepare a site for drilling activities. 

 

5.3.8 Water Quality 
 
When considering target aquifers, the quality of the water from the aquifers must be compared to the 
intended uses.  A public water supply source well must yield water that meets the primary drinking 
water standards and should also meet the secondary standards, as established by the U.S. 
Environmental Protection Agency (EPA).  Although the existence of water quality data for each of the 
EPA regulated constituents are rare for many aquifers in Wyoming, the total dissolved solids (TDS) 
concentration is one water quality parameter that is regulated by the EPA that can serve as an indicator 
of overall water quality and is a commonly measured constituent.  The EPA primary drinking water 
standard for TDS for public water systems is 500 milligrams per liter (mg/L), with a secondary standard 
of 1,000 mg/L for water systems that cannot obtain better quality water.  In most aquifers, the longer 
the residence time of the groundwater the poorer the water quality.  This trend is the result of the 
groundwater dissolving constituents of the rock it is passing though.  Generally, the closer the point of 
withdrawal or well is to the recharge area, the lower the TDS.  Water quality data are available for a 
number of wells in the Star Valley area.  In general, the water quality from the Quaternary and Tertiary 
Aquifer Systems is good with TDS less than 500 mg/L (Ahern, Collentine, and Cooke, 1981).  The water 
quality of the Mesozoic Aquifer for this study is defined by the springs occurring in Dry Creek Canyon.  
Table 5.3 indicates water quality from Water Cress Spring No. 2 and Osmond Spring is very good. 

 

5.3.9 Proximity to Existing Infrastructure 
 
Because a successful well will have to be tied into the Happy Valley and Osmond water systems, 
locating the well near existing or proposed storage tanks will reduce the cost of connecting the well to 
the system.  With all other factors being equal, preference will be given to the site that is closest to 
current or proposed infrastructure.  Preference should be given to a well site from which water can 
easily be conveyed to the water systems.  At the present time, water storage tanks are limited to the 
spring collection boxes and there are no large tanks to which well water can be pumped.  Because 
pipeline costs have risen sharply in recent years, transmission line length is a critical criterion to 
consider when selecting a potential well site.  Drilling of a well on the east side of US Highway 89 could 
offer cost savings in terms of transmission pipeline road crossings. 
 
Additional consideration must be given to the distance to electrical service.  The initial infrastructure 
investment for electrical service can be significant with new 3-phase service costing $150,000 per mile 
or more.  Furthermore, longer service lines increase the potential for interruptions in the event of foul 
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weather.  The nearest 3-phase electrical line identified in the field runs north-south along State 
Highway 241. 

 

5.3.10  Well and Spring Interference Issues 
 
It is a goal of this study to identify a site that will minimize the possibility for impacts to surface water 
resources and to the existing area wells.  In order to predict the potential drawdown on wells 
completed within Quaternary alluvium, an analytical computer model was used based on Cooper and 
Jacob’s (1946) simplification of the Theis non-equilibrium well equation.   This analysis was run to 
determine the predicted drawdown for wells at a particular distance from proposed new exploration 
wells that is assumed to pump continuously for a period of 120 days, 1 year, 2 years, and 5 years.  The 
model was run assuming a discharge rate for the proposed new exploration well of 175 gpm.  The value 
for storativity is estimated from a typical value for unconfined aquifers.  A conservative value for 
transmissivity of 20,000 gallons per day per foot was used.  A summary of the results of the Theis 
analysis is presented in Table 5.4.  Note that increasing the transmissivity reduces that amount of 
drawdown. 
 
This analysis suggests that any interference that does occur in alluvial wells will be minimal, but two 
new wells with the same yield would have the potential to double the impact to existing wells.   
 
A well completed in Mesozoic or Paleozoic aquifers will produce water from fractured rocks and would 
likely have an immediate impact on spring flows.   

 
TABLE 5.4  PREDICTED DRAWDOWN ON HAPPY VALLEY/OSMOND AREA ALLUVIAL WELLS AS A 
RESULT OF PUMPING PROPOSED TEST WELL 

Distance from Pumping 
Well 

Feet of 
Drawdown After 

120 Days 

Feet of 
Drawdown 
After 1 Year 

Feet of 
Drawdown 

After 2 Years 

Feet of 
Drawdown 

After 5 Years 
500 feet 5.4 6.5 7.2 8.1 

1,000 feet 4.0 5.1 5.8 6.7 
1,500 feet 3.2 4.3 5.0 5.9 
2,000 feet 2.6 3.7 4.4 5.3 

Assumptions:  Q = 175 gpm;  transmissivity = 20,000 gpd/ft; storativity = 0.1 
 

5.3.11  Wellhead Protection Concerns 
 
The Wyoming Wellhead Protection Program Guidance Document, Version 3.0 (Wyoming Department 
of Environmental Quality – Water Quality Division, 1997) recommends considering potential sources 
of contamination when siting new municipal wells.  For this study the areas around each of the 
proposed well sites were briefly visited or reviewed from aerial photographs to determine potential 
contaminant sources in the vicinity of the wells.  The most likely source of potential contamination to 
the Quaternary Aquifer is effluent from individual septic systems.  Alluvial wells should located 
upgradient of septic systems to minimize septic impact.  Minimum setback distances contained in DEQ-
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WQD Chapter 25 for public water supply wells from septic systems must also be adhered to.  In order 
to alleviate any potential for contamination of the Quaternary or Mesozoic aquifers, the wells will be 
designed to minimize the potential for contamination.  In addition, the Happy Valley/Osmond 
communities should be encouraged to develop a wellhead protection plan to protect their water supply 
wells from contamination. 

 

5.3.12  Site Specific Concerns 
 
Because each well site is unique, there may be site-specific issues that do not conform with other well 
siting criteria.  These issues are identified and evaluated on a site-by-site basis. 
 
Three potential well sites have been selected in the Happy Valley/Osmond area.  The locations of these 
well sites are included in Figure 5.2.  Locations are provided for two alluvial wells in order to meet the 
estimated maximum daily demand of 310 gpm.  Depending on the actual productivity of these alluvial 
wells, more than two wells may be needed.  Furthermore, should the Quaternary alluvial aquifer not be 
sufficiently productive, the deeper Salt Lake Formation should be evaluated.  The alluvial wells are 
located to minimize impact from septic systems and to intercept groundwater flow associated with 
recharge from Dry Creek Canyon.  The well tapping the Mesozoic Aquifer is located near Water Cress 
Spring No. 1.  These proposed well sites are discussed individually below. 

 

5.3.13  Site A – Alluvial Well 
 
Site A is located in the SE ¼, SW ¼ Section 7, Township 31 North, Range 118 West at an approximate 
elevation of 6,380 feet.  The property is currently owned by RG Enterprises.  The target aquifer at this 
site is the Quaternary alluvium, but the total thickness of Quaternary alluvium is not known.  This well 
may need to be deepened to evaluate the productivity of the underlying Salt Lake Formation.  The yield 
potential is uncertain, thus an exploration well program is needed.  Water quality is expected to be 
excellent at this well site.  The well depth is projected to be up to 400 feet and the static water level is 
expected to be approximately 200 feet.  This site is adjacent to the six-inch water line conveying water 
from Water Cress Spring No. 2.  The distance to three-phase power is approximately 1,900 feet.   
 
Site A is close to Happy Valley and Osmond and is sited to take advantage of what is likely a thick 
sequence of alluvial deposits, while being upgradient of most septic systems.  Wellhead protection 
concerns include septic systems and possible spills and salt application on US Highway 89.  The concerns 
are not great enough to prevent drilling of a water supply well.  The site is in a readily accessible area 
on nearly flat lying ground.  There is slight potential of interference with existing water wells, but the 
degree of interference is predicted to be very low. 

 

5.3.14  Site B – Alluvial Well 
 
Site B is located east of US Highway 89 in the SE ¼, SW ¼ Section 7, Township 31 North, Range 118 
West.  Site B is approximately 550 feet east of Site A at an elevation of approximately 6,395 feet.  The 
property at the site is currently owned by the Lowry family.  A well at this site will have the Quaternary 
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alluvium as the primary target, but a well at this location may need to be deepened to evaluate the 
productivity of the underlying Salt Lake Formation.  The yield potential is uncertain, thus an exploration 
well program is needed.  The location of a well at this site may have reduced yield potential due to the 
proximity of the Star Valley normal fault, which is likely a negative hydrogeologic boundary.  The 
estimated well depth is 400 feet and the static water level is expected to be approximately 200 feet.  
Water quality is anticipated to be good from the Quaternary alluvium or the Salt Lake Formation.  The 
site is upgradient of all but a few septic systems and there are no significant wellhead protection 
concerns.  Three-phase power is 0.48 miles from the well site.  This site is close to the existing six-inch 
pipeline from Water Cress Spring No. 2.   
 
The advantages of a well at this site is it is upgradient of nearly all septic systems in the area and is near 
the recharge area for the alluvial aquifer.  It is also potentially close to a future water storage tank.  The 
well site is in an accessible area that is relatively flat.  Disadvantages of the site are that is it close to 
the Star Valley normal fault that may limit yield and the site is further from 3-phase power than Site 
A. 

 

5.3.15  Site C – Mesozoic Aquifer 
 
Site C is located in Dry Creek Canyon east of the Water Cress Springs.  The site is in the NW ¼, SW ¼ 
Section 8, Township 31 North, Range 118 West at an approximate elevation of 6,530 feet.  This site is 
east of Water Cress Spring No. 1 on property managed by the US Forest Service.  This well is situated 
to target groundwater in the Nugget Sandstone or Ankareh Redbeds.  The maximum well depth is 
estimated to be 500 feet, but suitable quantities of water may be found at a shallower depth.  Yield of 
a well at this site could be limited by the need to prevent reversal of the local hydraulic gradient from 
the Water Cress Spring No. 1 to the well or the well may need to be sufficiently deep to prevent creating 
surface water influence during pump operation.  Actual well yield will be dependent upon intercepting 
permeable and possibly fractured rocks.  Yields may be as high as yields of the Water Cress Springs, 
which meet the demands of the Happy Valley water system.  However, yield from a well at Site C may 
not be sufficient to meet the demands of both the Happy Valley and Osmond water systems.   The water 
level in a Mesozoic Aquifer well will be less than 50 feet.  The water quality from a well at Site C will be 
the same as the Water Cress Springs and is expected to be excellent, assuming surface water influence 
is not an issue.  The well site is located near the existing pipeline in Dry Creek Canyon and is 1.2 miles 
from the nearest 3 phase power.  Access to the site during the winter months will need to include snow 
removal.  The proposed well site has limited level ground and may require eliminating current parking 
areas for the well and a wellhouse. 
 
The advantages of a well at this site is it is upgradient of significant development and is near the 
recharge area for the aquifer.  The yield of a well at this location is speculative and may not yield 
sufficient volumes of water to meet the needs of both water systems.  Disadvantages of the site are 
that is on Forest Service lands that will require special use permits and access could be challenging in 
winter months.  There is the potential that a well could produce water that is under the influence of 
surface water.  The site is further from 3-phase power than the other two sites. 
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5.4 CONCLUSIONS AND RECOMMENDATIONS 
 

Figures 5.4 and 5.5 are proposed preliminary design diagrams for a well completed at one of the proposed 
alluvial sites and for a well completed near Water Cress Spring No.1.  As shown in Figure 5.4, the proposed well 
depth for an alluvial well is 400 feet.  However, the well depth and corresponding design may change according 
to the hydrogeologic conditions encountered during drilling.  It is recommended that a 6 ¼-inch slender test 
boring and geophysical logging be used to evaluate downhole characteristics to aid in final well design.  The 
proposed well design includes installation of surface casing, a 10 ¾-inch pump chamber, and 8-inch well screen 
across permeable intervals.  The well design diagram applies to both well Sites A and B.   
 
The design for a Mesozoic Aquifer well includes installation of surface casing to provide stability through 
shallow unconsolidated materials and provide protection from shallow surface water influence.  A 6 ¼ inch 
diameter borehole is recommended for determining the lithology and water bearing characteristics of the 
Nugget Sandstone and if needed, the Ankareh Redbeds.  Because of the uncertainty of actual water-bearing 
intervals, the preliminary design includes drilling to a depth of up to 500 feet and using well screens and graded 
filter pack across permeable water-bearing intervals.  The casing size is 7 5/8-inch O.D. and the screens are 7-
inch.  This casing will allow the anticipated maximum yield to be produced from the well. 
 
Table 5.5 is an Engineer’s cost estimate for drilling one of the 400-foot alluvial test wells in the Happy 
Valley/Osmond area and Table 5.6 is a cost estimate for drilling an exploration well at the Water Cress Spring 
No. 1 site.  The cost estimates include a 15% contingency. 
 
Table 5.7 provides a comparison of the three well sites.  The Mesozoic Aquifer well site is speculative in terms 
of yield and potential for obtaining significant quantities of water without having surface water influence.  The 
Site C location is also not as readily accessible as Sites A and B and the cost for extension of 3-phase power will 
be significantly higher.  The yield potential for Sites A and B is good and the water quality is also expected to be 
suitable for a public water supply source.  Site A is somewhat closer to 3-phase power than Site B, but if a water 
storage tank will be installed, then it will likely be on the east side of Highway 89 and Site B will be closer to 
the tank.  If Happy Valley and Osmond opt to develop their own well-based water supply system, a well at Site 
A or Site B is recommended. 
 
 
 
 
TABLE 5.7  HAPPY VALLEY WELL SITES COMPARISON TABLE 
 

  
SITE A 

 
SITE B 

 
SITE C 

Location SE,SW Section 7, 
T31N, R118W 

SE,SW Section 7, 
T31N, R118W 

NW,SW Section 8, T31N, 
R118W 

Land Ownership Private Private Forest Service 
Target Quaternary Aquifer Quaternary Aquifer Mesozoic Aquifer 
Well Depth 400 feet 400 feet 500 feet 
Yield Potential Good Good Fair 
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Water Level 200 feet 200 feet < 50 feet 
Water Quality Good Good Good 
Exploration Well Cost $296,160 $296,160 $316,503 
Distance to Pipeline 200 feet +/- 200 feet +/- 200 feet +/- 
Distance to 3 Phase Power 0.36 miles 0.48 miles 1.2 miles 
Site Specific Concerns Easy access, on west 

side of Highway 89 
Easy access, on east 
side of Highway 89 

Less accessible than Sites A 
and B, on Forest Service 

land 
 
  



             WWDC Happy Valley Water Supply Level II Study                     34 
           

6.0 GROWTH AND DEMAND PROJECTIONS 
 

6.1 POPULATION TRENDS 

Osmond is a census-designated place (CDP) in the U.S. Census. The area covered by the CDP is 3.2 square miles.  
The CDP for the Osmond area was created after the 2000 census, and so data regarding this CDP is not available 
prior to the 2010 census.  Because of this, populations of nearby CDP’s have been investigated to determine a 
growth rate for the area.  A historical population summary for areas near Osmond from the US Census for years 
2000 and 2010 is shown in Table 7.1. 

                                         Table 7.1 – Historical Population – Upper Star Valley (2000-2010) 

Place Population 
(2000) 

Population 
(2010) 

% Change 

Afton, WY 1,818 1,911 5.1 
Auburn, WY 276 328 18.8 

Fairview, WY 277 275 -0.7 
Grover, WY 137 147 7.3 

Osmond, WY N/A 397 -- 
Smoot, WY 182 195 7.1 

 

The population in the CDP’s in the upper Star Valley area ranged from -0.7% to 18.8 from 2000 to 2010. It is 
believed that growth was relatively consistent during the decade until 2009 when the economic downturn 
likely slowed or reversed growth for a period of time.    

The number of water connections served by the Happy Valley Pipeline has remained relatively steady over the 
years, with a service occasionally being added for new residences within the service area.  There are 31 
connections with no meters.   

The number of water connections served by the Osmond Pipeline has remained at 70 for the past 30 years or 
more due to a moratorium on new connections.  The service connections do not have meters. 

There has been growth in the Osmond area over the past 10 years, with new homes being constructed on 
existing lots as well as newer subdivisions.  These developments generally have larger lots of roughly 10 acres 
and obtain water from on-lot wells. 

All connections are considered residential connections. There are no commercial connections that are treated 
separately by the water system, although the Osmond water system serves a large church and Osmond 
Elementary School. 

The 2010 U.S. Census Bureau estimate of the number of individuals per household in the Osmond area was 3.13 
persons per household.  For this study, each current active water connection will represent 3.13 individuals. 
Therefore, the estimated population currently served by the Happy Valley system is 31 connections x 3.13 
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persons/ connection = 97 people.   The estimated population currently served by the Osmond system is 70 
connections x 3.13 persons/ connection = 219 people.    

Thayne and Afton are incorporated Towns in the Star Valley area. They have Economic Analysis Division of the 
Wyoming Department of Administration & Information (EAD/DA&I) population forecast data through 2040. 
The EAD/DA&I forecast predicts a growth rate of approximately 0.7 % for each Town. It would be consistent to 
assume that the Osmond area population will increase at roughly the same rate. 

The Happy Valley and Osmond water systems have not grown at this rate in the past due to restrictions in new 
connections.  Despite the lack of growth within these systems, there has been growth in the Osmond area with 
homes being built served by individual wells or other neighboring water systems.  There are several existing 
subdivisions that are situated adjacent to system waterlines which may seek connection to these water 
system(s) in the future. 

A community population growth rate of 0.7% will be assumed for the next 30 years. The projected population 
served by the Happy Valley and Osmond systems will increase as shown in Table 6.2.  This assumes that 
improvements are made to the system(s) that allow for additional connections. 

Table 6.2 – Projected Population and Water Connections Happy Valley & Osmond (2020-2050 – 0.7% 
Growth Rate) 

 

 

 

 

 

6.2   SYSTEM DEMAND 

For planning purposes, the projected annual population growth rate of 0.7% can be applied to estimated 
current system water demand to determine future system water demand.  See Appendix E for estimates of 
population and system growth and demands. 

6.2.1 Current Water Demand 
 
The HVPL system does not have any metering equipment on the main pipelines or on individual 
services, so no historic water demand data are available.  Water use for the system is mainly intended 
for domestic indoor use only, however it is believed that water is also used for outdoor watering by 
some users.  The Happy Valley area is served by a secondary irrigation system operated by the Dry Creek 
Irrigation District, so it is assumed that most outdoor watering is using water from the irrigation 
system.   
 

 2020 2030 2040 2050 

Happy Valley Population 97 104 112 120 

Happy Valley Connections 31 33 36 38 

Osmond Population 219 235 252 270 

Osmond Connections 70 75 80 86 
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Based on averages obtained from the Star Valley Regional Master Plan (Sunrise, 2009), the average 
daily flow is estimated at 1,727 gallons per person per day and the maximum daily flow is estimated at 
3,454 gallons per person per day (see Section 3.1.5).   

  

 

 

 

 

 

 

 

 

 

 
The average daily demand and maximum daily demand for the Town of Afton water system was 
reviewed for comparison purposes.  Somewhat recent demand calculations were made as part of the 
Town of Afton Capital Improvement Plan in 2014 (Sunrise, 2014).  The ADD from that study was 
reported as 2,115 gpd/eru, with a MDD of 5,102 gpd/eru.  It was noted that these demands were 
roughly half of the amount used prior to a project completed in 2007 that replaced most of the old 
distribution piping in the Town.  There is significant outdoor water use in the Town for irrigation of 
lawns and pastures, as well as stock watering.  Even with the usage reduction, these demands are 
higher than those estimated for the Happy Valley and Osmond systems based on unmetered usage.   In 
light of these calculations, it is not known if future water usage will be less once meters and possibly a 
new source(s) are in place.   Water use can somewhat be controlled with billing and overage rates. 
 

6.2.2  Projected Water Demand 

For planning purposes, this study will anticipate a planning period of 30 years. This is customary for 
system components such as tanks and transmission lines. The planning period will range from 2020 to 
2050.  Neither the Happy Valley or Osmond water systems sell water to rural or independent water 
districts, systems, or industries.  

The table below shows the projected water rate using rounded numbers at a growth rate of 0.7%.  

 

Table 6.3 Estimated Current and Future Water Demand 

Figure 6.1  Osmond Church and Elementary School  
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6.2.3 Regionalization Discussion 

The Osmond community is in proximity of several existing water systems. They include the Happy 
Valley Pipeline Company, Osmond Pipeline Company, Town of Afton, Smoot Water and Sewer District, 
and Westview Improvement & Service District. Regionalization offers the benefits of shared 
operational costs and the increased reliability through source redundancy. 

The Town of Afton located to the north of Osmond is lower in elevation than both the Happy Valley and 
Osmond systems (see Figure 1.1).  The Afton system uses the periodic spring as a primary source with 
the North Afton spring and three wells as secondary sources.  Afton has approximately 2.7 million 
gallons of storage. Afton currently has excess storage and source capacity and improvements in these 
areas are not anticipated for several years.  The Afton system can serve as a solid base for a regional 
water system, and currently provides water to some areas outside of Town limits. 

This study will investigate the possibility of the Happy Valley and/or Osmond systems obtaining water 
from the Afton system.  The options of Westview obtaining water from Afton and connection of the 
Osmond and Smoot systems are not considered in this study.  The option of a regional water system 
for the upper Star Valley as presented in the Star Valley Regional Master Plan is outside of the scope of 
this study.  However, the results of this study could move some water systems toward a more regional 
solution. 

 

  

Period Current Demand 
(2020) 

Estimated Future 
Demand (2050) 

Happy Valley - Average Daily Water Use 
(gallons/day) 53,537 65,999 

Happy Valley - Peak Daily Water Use 
(gallons/day) 145,621 179,518 

Osmond - Average Daily Water Use 
(gallons/day) 120,890 149,030 

Osmond - Peak Daily Water Use 
(gallons/day) 328,790 405,324 
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7 RECOMMENDATIONS AND COST ESTIMATES 
 
 

7.1  ANALYSIS OF ALTERNATIVES 

Based on the analysis presented in this study several alternatives for improvements will be investigated. Both 
the Happy Valley and Osmond systems are lacking in storage capacity at this time.  Also, the Osmond system 
has only one source.  The transmission and distribution systems are in need of improvement to replace aging 
pipelines and to increase flows if fire protection is to be provided. Alternatives are also presented for adding 
additional storage to the system as dictated by demand.   

The proposed improvements are shown on the attached Figures 7.1, 7.2, and 7.3 and described below.  

Alternative 1 – Happy Valley Stand Alone 

This alternative assumes that the Happy Valley system remains independent of any other water system (see 
Figure 7.1).  The current condition of the Happy Valley system is fair to poor, and improvements are needed to 
replace aging infrastructure.      

Phase 1  

The water system is more than 50 years old has had substantial leak issues in recent years.  Phase 1 
would replace the main pipeline along Happy Valley Lane, which will be needed regardless of the 
selected system improvement option or alternative.  Replacement of the pipeline with a new 8-inch 
PVC or HDPE pipe would eliminate leaks, reduce repair needs, and provide adequate capacity for fire 
flows.  Other existing distribution piping consisting of smaller 2-inch and 4-inch pipe is generally in 
better shape and does not need immediate replacement.  

Happy Valley Lane has a right-of-way width of 66 feet, however there are a number of existing utilities 
that run along the roadway such as Happy Valley water, Osmond water, and Silver Star 
Communications fiber optic.  Power lines are overhead, however there are power poles along the 
roadway as well.  Exact location of the various existing utilities may or may not make conventional 
trench construction the preferred method.  Other options such as pipe bursting may be desirable to 
upsize the pipe while limiting damage to other utilities or the roadway.  This would require 
coordination with homeowners to reduce time without water and service connections would still 
require excavation. 

Phase 2 – Option A 

Option A assumes that Water Cress Springs #1 and #2 would continue as long-term sources for the 
water system.  Under this option, Phase 2 would replace the existing 6-inch transmission line running 
up Dry Creek Canyon with a new 8-inch PVC or HDPE pipeline.  This would eliminate leaks and reduce 
repair needs in this section of the water system, and would eliminate exposed pipeline crossings of Dry 
Creek that could be subject to washout or vandalism.    
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Phase 3 – Option A 

Phase 3 under Option A would consist of installation of a water storage tank immediately downstream 
of Water Cress Spring #2.  This would maintain the existing pressure in the system and allow for 
continued gravity flow from both springs.  Based on previous calculations, a storage tank of 
approximately 200,000 gallons would provide for daily use, fire flows, and future growth in the system.  
Space is limited in this area, however a 16-foot high tank with 56-foot diameter is likely feasible at or 
near the desired location. 

Phase 4 – Option A 

Phase 4 under Option A would consist of redevelopment of Water Cress Spring #2.  This spring is the 
main source of water for the system, therefore it is important that the spring be protected as much as 
possible.  There are concerns regarding the spring location with respect to vegetation and Dry Creek 
Road.  Redevelopment would likely require removal of trees and bushes along with possible 
reconstruction of a section of roadway that is essentially on top of the spring area.  This would better 
protect the spring from surface water runoff and potential contaminants by adding impervious layers 
above the spring and improving drainage in the area. 

Phase 5 – Option A 

Phase 5 under Option A would consist of redevelopment of Water Cress Spring #1.  This spring has 
served as a backup source of water over the years.  While some improvements such as fencing and 
cleanup have occurred recently in this area, redevelopment would provide additional protection of the 
spring from surface water runoff and potential contaminants. 

Phase 2 – Option B 

Option B assumes that a new well will be drilled to replace the springs as source of water for the 
system.  Based on Section 5, a well could be drilled in the Quaternary alluvium at the mouth of Dry 
Creek Canyon that would provide adequate water for the system.  In conjunction with the new well, 
water storage will also be added.  The elevation of the new storage tank would need to be at least as 
high as the 6484 feet to provide the minimum pressure required similar to the existing pressure 
situation.  It would be preferred that the tank be located at a higher elevation, even up to approximately 
6600 feet.  Piping would need to be extended to the well and storage tank locations.   

Because the well, tank, and piping would all need to be constructed together as part of the same 
project, Phase 2 of Option B results in a larger project than Phase 2 of Option A.   

 

Alternative 2 – Happy Valley Connect to Town of Afton 

This alternative would have the Happy Valley water system obtain water from the Town of Afton (see Figure 
7.2).  The Afton water system is within approximately 1 mile of the Happy Valley system at the Kodiak Mountain 
Resort (KMR), located at the intersection of US Highway 89 and Wyoming State Highway 236.  The most likely 
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scenario would be for the Town to sell water to the Happy Valley Water District at a metered delivery point, 
and the District would operate the system downstream of that point.    

Phase 1  

As described above, Phase 1 would replace the main distribution pipeline along Happy Valley Lane, 
which will be needed regardless of the selected system improvement option or alternative.  The 
existing 6-inch distribution pipeline would be replaced with a new 8-inch PVC or HDPE pipe. 

Phase 2 – Option A 

Phase 2 would connect the Afton system to Happy Valley.  This connection would be located in the 
vicinity of the US Highway 89 and Wyoming State Highway 236 intersection, as the Afton water system 
currently serves the Kodiak Mountain Resort.  A master meter would be installed at that or another 
downstream connection, and the piping would be installed along US Highway 89 to Happy Valley Lane.  
This would involve a crossing of Dry Creek. 

The Happy Valley service area is located at elevations of approximately 6394 down to 6333.  The 
connection near KMR provides roughly 66 psi at an elevation of 6296.  This equates to a pressure head 
of 6448, which cannot provide adequate pressure at the upper end of the Happy Valley service area 
(6448 – 6394 = 54 ft = 23 psi).  Because of this, Option A would involve a booster pump to add 50 feet 
of head to provide adequate pressure throughout the Happy Valley system. 

The booster pump station could be located near the Afton system connection, however this would place 
a building in front of the KMR along US Highway 89.  If this location is found to be undesirable, the 
booster pump could be located toward the Happy Valley area, even at Happy Valley Lane if needed as 
there would still be adequate suction head (23 psi).  Three-phase power is available near the KMR area 
and runs south along Wyoming State Highway 241.  Three-phase power is not available along US 
Highway 89 between KMR and Happy Valley Lane. 

One option would be to locate the booster pump in a location where the pressure from Afton falls below 
the required minimum static service pressure of 35 psi.  This would allow for connections along US 
Highway 89 on the Afton side of the booster pump that could be serviced by the Town of Afton.  
Connections downstream of the booster pump building (and meter) would be considered part of the 
Happy Valley service area. 

The pipeline connecting the Afton and Happy Valley systems would be a 10-inch PVC or HDPE pipeline 
to allow for fire protection and to reduce friction loss along the nearly one-mile length of pipe.  It is 
recommended that the booster pump system also be sized to provide fire protection.  This would 
require a combination of large and small pumps to provide for the entire range of water demands in 
the system. 

Another option would be to eliminate fire protection from the Happy Valley system as a cost savings 
measure.  Without the fire flow requirement, a 4-inch transmission pipeline would provide adequate 
flows and smaller pumps could be utilized.  While this option would be less costly, it is not 
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recommended as planning for future growth with the benefit of fire protection is critical for the service 
area at this point in time and for future generations.   

Phase 2 – Option B 

Another option to supply water to Happy Valley from the Afton water system would involve installation 
of a storage tank that would provide for peak day use as well as fire protection.  The tank would need 
to be at an elevation sufficient to provide adequate pressures throughout the Happy Valley service 
area, which would be 6484 at a minimum and closer to 6500 to provide optimum pressures.  Locations 
near Water Cress Spring #2 could be used to achieve this elevation.  There are other locations near the 
mouth of Dry Creek Canyon at this elevation, however it is not known if these locations would be 
buildable due to steep slopes.  Similar to Alternative 1 above, the tank volume would be approximately 
200,000 gallons to provide for daily use, fire flows, and future growth in the system. 

Use of a storage tank would allow for smaller booster pumps and piping at the connection to the Town 
of Afton system.  Peak day demands of 125 gpm will need to be met by the booster pump system based 
on projected 2050 demands.  The piping from the tank to Happy Valley Lane would be 8-inch to allow 
for placement of fire hydrants. 

Phase 3 

Sources of water for the Town of Afton system consist of springs located up Swift Creek Canyon and 
wells located within the original townsite.  The nearest source is more than 3 miles from the Happy 
Valley service area, with storage providing for the area even further away.  In order to increase 
efficiency of the “regionalized” system, an additional water source could be provided in or near the 
Happy Valley area that could help provide for water demands in areas south of Afton.  This would likely 
be a new well drilled in the Quaternary alluvium near the mouth of Dry Creek Canyon. 

 

Alternative 3 – Happy Valley Connect to Osmond 

This alternative would combine the Happy Valley water system with the Osmond water system to provide 
economies of scale with regards to the various water system facilities (see Figure 7.3).  This would eliminate 
parallel pipelines that currently exist. 

Phase 1  

The initial phase for this alternative would require two components.  The first would be to replace the 
distribution piping along Happy Valley Lane with a single 8-inch PVC or HDPE pipe.  The new pipe would 
replace the existing Osmond and Happy Valley pipelines, essentially connecting all of the Happy Valley 
users to the Osmond water system.  The Happy Valley transmission piping coming from Dry Creek 
Canyon would be disconnected.    

Using both the Happy Valley (Water Cress Springs #1 and #2) and Osmond (Osmond Spring) sources 
in their current condition will not be feasible due to the difference in elevations in portions of the 



             WWDC Happy Valley Water Supply Level II Study                     42 
           

existing systems.  Happy Valley springs do not have high enough elevation to provide water to all of 
the Osmond water users.  In order to rectify this situation, a storage tank would need to be constructed 
at an elevation that can serve the highest Osmond users.   

A storage tank to serve Happy Valley and Osmond would be sized to provide for daily use, fire flows, 
and future growth in the system.  This would require approximately 350,000 gallons of storage.  Piping 
adequate to provide fire flows will be required from the tank to the distribution system. 

Phase 2  

The next phase of this alternative would be to add a second water source to the system.  It is assumed 
that the Osmond Spring would continue to serve as the primary source in this alternative due to higher 
capacity and higher elevation compared to the Happy Valley springs.  The additional water source 
would be a well drilled at the mouth of Dry Creek Canyon that would be piped to the system.  The 
addition of a well to the system will help reduce risk of regulatory issues with respect to springs.  Also, 
a well can be utilized when needed to meet demands, where the Happy Valley springs would not be 
able to meet the demands of a combined system.  

Phase 3  

The majority of pipelines in the Happy Valley and Osmond systems are not sized adequately to provide 
fire protection.  Replacement of these pipelines with 8-inch PVC or HDPE will allow for a greatly 
expanded area with fire protection available to the community.   Many of these pipes need replacement 
anyway because of deterioration due to age.  Due to the costs for this size of project, it would likely be 
completed in at least two phases. 

From an engineering standpoint, Alternative 3 is the most cost effective alternative in the long run and is the 
recommended option.  If the political environment is such that Alternative 3 is determined to not be possible, 
Alternative 1 or 2 should be pursued. 
 
 

7.2 COST ESTIMATES 

An Engineers Opinion of Probable Cost was prepared for each alternative and is included in Appendix F. The 
estimated project costs are summarized below.   

Table 7.1 – Estimated Project Costs 

Alternative 1 Phase 1 Replace Happy Valley Lane Pipeline $316,000 

Alternative 1 Phase 2 – Opt. A Replace Pipeline to Lower Spring $359,000 

Alternative 1 Phase 3 – Opt. A Construct 200,000 Gallon Storage Tank $733,000 

Alt. 1 Phase 4 & 5 – Opt. A Redevelop Water Cress Springs #1 & #2  $527,000 

Alternative 1 Phase 2 – Opt. B New Well, 200,000 Gallon Storage, 8” Pipe  $1,457,000 
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Alternative 2 Phase 1 Replace Happy Valley Lane Pipeline $316,000 

Alternative 2 Phase 2 – Opt. A 10” Pipeline from Afton with Booster Pump Station $720,000 

Alternative 2 Phase 2 – Opt. B 8” Pipe from Afton w/ Booster Pump & 200k Tank $1,312,000 

Alternative 2 Phase 3 New Well $408,000 

Alternative 3 Phase 1 Replace Happy Valley Ln. Pipe, New 350K Gal. Tank $1,432,000 

Alternative 3 Phase 2 New Well $408,000 

Alternative 3 Phase 3 Replace Osmond Pipelines w/ 8” Pipe $2,211,000 

 

7.3 SYSTEM MANAGEMENT AND OPERATION RECOMMENDATIONS 

Recommendations related to management and operation of the water system are as follows: 

• It recommended that the water systems follow a schedule for system maintenance that includes 
system flushing, valve exercising, hydrant testing and other routine maintenance items. A list of 
suggested daily, weekly, monthly, and annual checklist items is included as follows in Table 7.2:  

 

Table 7.2 – Maintenance Procedures and Frequency 

Component Action Frequency 
Concrete Tanks Operator Inspection. 

Professional inspection/cleaning. 
Yearly 
3-5 years 

Spring Sources Inspect/repair fencing.  Inspect screens on overflows.  Remove large 
vegetation above and around collection area.  Ensure cutoff ditch is clean and 
functional.  Inspect spring boxes and lids. 

Yearly 

Well House Inspect and clean if necessary, maintain, valves, meters, gages, and 
electronic controls in accordance with manufacturers recommendations. 

Yearly 

Mainline Meter Check operation, check for noise. 
Check mounting and alignment. 

Monthly 
Yearly 

Service Meter Visually inspect. 
Replace. 

Yearly 
15-20 years 

Distribution 
System Valves 

Locate, inspect, and exercise.  Check valve box alignment and remove any 
debris. 

Yearly 

Fire Hydrants Operate, check for proper draining, exercise isolation valve, check nozzle 
threads and caps, inspect operating nuts for roundness, check for leaks. 

Yearly 

Dead Ends Flush, flow velocity in pipe greater than 2.5 feet/second. Variable 
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8 WATER SYSTEM FINANCING 
 

8.1 WATER FEES 
8.1.1 Happy Valley Pipeline Company 

The water bill for the Happy Valley water system is $25 per month or $300 per year.  With no individual 
meters for service connections, billing is not tied to water use.   

8.1.2 Osmond Water Company 

The water bill for the Osmond water system is $41.67 per month or $500 per year following a recent 
rate increase.  Prior to 2021, costs were $30 per month or $360 annually.  With no individual meters 
for service connections, billing is not tied to water use.  There are currently no new connections or taps 
allowed on the Osmond system, therefore there are no established connection or tap fees. 

8.2 INCOME AND EXPENSES 
8.2.1 Happy Valley Pipeline Company 

Financial data covering a 7-year period were received from the Happy Valley Pipeline Company, which 
included totals from 2014 through 2020.  The HVPL expenses and income are summarized below in 
Table 8.1.   

Table 8.1 – Happy Valley Income and Expenses 

  

Annual – Actual Budget 

FY 2014-20 FY 2020 

System Expenses $9,917 $10,000 

General Expenses $2,564 $2,500 

Capital Project $0 $0 

Debt Payments $0 $0 

Total Expenses $12,482 $12,500 

    

Income $11,079 $11,000 

 

The HVPL checking and/or savings account data were not obtained for this study.   It is apparent that 
the system has been operated at a deficit over the years and has required subsidy from the owners at 
times.  The company does not have debt on the system.   

Financial Capacity Development Sheets in Appendix G provide more detail on the HVPL financial status 
and include a 5-year projection of revenue, operation expenses, debt payments, and reserves. 
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After a review of the water fees and the budget, changes to the budget structure or fee schedule are 
recommended at this time. The following is a summary of the District’s income and expenses: 

• The HVPL is not self-supporting. Over the last seven years expenses have exceeded income 
by an average of roughly $1,400 each year. 

• Despite the operational deficit, the system does not have any debt. 
 
• Reserve account information for emergencies and future capital projects is unknown.  
 

It is recommended that the HVPL increase their fees to cover existing system costs as well as for 
improvements needed in the near future.  Fees should be raised to $50 per month or $600 annually for 
these purposes.   

8.2.2 Osmond Water Company 

Financial data were received from the Osmond Water Company for the 2019 fiscal year.  The OWC 
expenses and income are summarized below in Table 8.2.   

Table 8.2 – Osmond Income and Expenses 

  

Annual – Actual Budget 

FY 2019 FY 2020 

System Expenses $8,696 $9,000 

General Expenses $607 $1,000 

Capital Project $0 $0 

Debt Payments $0 $0 

Total Expenses $9,303 $10,000 

    

Income $24,120 $24,000 

 

The OWC has a checking account where water revenue from monthly fees is deposited. The checking 
account is used for general operation and reserve for the system.   At the end of fiscal year 2019, the 
checking account had just over $40,000. 

Financial Capacity Development Sheets in Appendix G provide more detail on the OWC financial status 
and include a 5-year projection of revenue, operation expenses, debt payments, and reserves. 

After a review of the water fees and the budget, no changes to the budget structure or fee schedule 
are recommended at this time. The following is a summary of the District’s income and expenses: 
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• The OWC is self-supporting. Based on one years’ data, income exceeded expenses by over 
$14,000. 

• The system has no debt. 
• The combined General/Reserve account has a balance of over $40,000.  While this will help 

address emergencies and yearly maintenance, it is not sufficient for future capital projects.  
 

 
8.3 PROJECT FUNDING SCENARIOS 

 
This study will review two funding scenarios for the Alternatives and Phases identified in Section 7.   The 
scenarios are: 
 

1. No State or Federal Funding Assistance. 
2. WWDC funding for 67% grant 33% loan for eligible costs.  All other costs by loan from other 

sources. 
 

The Happy Valley Pipeline Company is a private corporation that is operated by owners of the system, and is 
regulated by the Wyoming Public Service Commission as a public utility.  As such, it is not a governmental entity 
and is not eligible for funding through the WWDC.  The Happy Valley Water District was formed in 2020 to 
possibly take over ownership and operation of the water system, however details for this possible transfer have 
not yet been finalized.  Funding options explored in this study assume successful transfer of ownership and 
operation of the system, thereby meeting eligibility requirements for government funding programs. 
 
The Osmond Water Company is a private entity that is operated by a board of directors elected by the 
membership.  Similar to HVPL, Osmond Water is not a governmental entity and is not eligible for funding 
through the WWDC.  There have been discussions within the company regarding formation of a district, 
however a final decision to move forward with district formation has not been made at this point.  Funding for 
options including the Osmond system assume that a district is formed, and that the district is merged with the 
Happy Valley Water District or a formal agreement is made between these two entities.  

 
 

8.4 FUNDING PROGRAM OUTLINES 
8.4.1 Wyoming Water Development Commission 

 
The WWDC will provide up to a 67% grant for qualifying project components related to supply, storage 
and transmission.  The matching funds can come from other State or Federal programs such as WWDC, 
SLIB, USDA or NRCS. Districts are encouraged to demonstrate need for the project by raising 
assessments to be at or near the maximum that the users can bear. Larger projects can be phased to 
reduce the strain on the WWDC biennial appropriations and improve chances of being funded.  
  
Funding applications for Level I and Level II projects (studies) are due each year by March 1 and Level 
III (construction) applications are due on September 1. 
  

8.4.2 Office of State Lands and Investments 

The State Loan and Investments Board (SLIB) provides a variety of loans and Mineral Royalty Grants in 
connection with water resources.  The grants are primarily used to comply with Federal or State 
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mandates, provide essential public service, or alleviate emergency situations that threaten public 
health, safety or welfare.  The interest rate on these loans is between 4% and 6% with terms up to 30 
years. 

8.4.3 Wyoming Drinking Water State Revolving Fund 

This program offers loans up to 20 years at interest rates of 2.5% plus a 0.5% origination fee.  
Transmission lines and pump stations for municipalities and joint powers boards are eligible facilities 
for DWSRF funding.  The loan application should be made 6-12 months prior to planned bidding of the 
project.  SRF loans do not require any matching funds and can even serve as matching funds for various 
grant programs such as Mineral Royalty Grants and the Wyoming Water Development Commission.   

Principle forgiveness is available if; 1) funds are available, and 2) the community meets median 
household income guidelines, population, and unemployment requirements. It is unknown if a Happy 
Valley Water District or an Osmond Water District would qualify for principal forgiveness (i.e. grant) 
for SRF projects if principal forgiveness funds are available.  Most water entities in the Star Valley area 
qualify for 50% principal forgiveness on most projects. 

Loan applicants must show that they can repay the loan, must demonstrate capacity development, and 
must adhere to federal environmental, social, and economic cross-cutting requirements and state 
procurement requirements.  The project must be listed on the current year’s DWSRF Intended Use Plan 
(IUP). 

All SRF loans must go through the State Environmental Review Process (SERP).  The process is similar 
to a NEPA process and identifies issues and concerns to be addressed during project planning and 
design. 

Some planning, feasibility and environmental costs can be reimbursed even if incurred prior to loan 
approval.  Construction costs are eligible only after the completion of the environmental review. 

Several other procedures during the advertising and bidding phase must be followed.  Consult the 
current web-based guidelines for current guidance. http://deq.wyoming.gov/wqd/state-revolving-
loan-fund/resources/1-srf-forms-and-guidance/nts.pdf 

8.4.4 USDA Rural Utility Service 

This Federal program as administered in Wyoming, provides funding for several utility types including 
drinking water systems. Governmental entities serving rural areas and towns with populations of 
10,000 or less are eligible to apply for long term low interest loans (3.375% in April of 2019).   

USDA applications can be submitted any time, however a Preliminary Engineering Report (PER) must 
be submitted and approved along with an Environmental Report (ER). If the system has a WWDC study, 
it will typically work as the PER with some additions and modifications. However, WWDC projects do 
not contain the environmental data needed to develop the PER. Preparation and approval of a PER and 
ER take about 6-months to complete with a cost of about $10,000 each, if a WWDC study has already 
been completed.  Grants are available based on poverty rating of the community and ability to pay.   

http://lands.wyo.gov/grantsloans
http://wwdc.state.wy.us/
http://deq.wyoming.gov/media/attachments/Water%20Quality/State%20Revolving%20Loan%20Fund/1.%20SRF%20Forms%20and%20Guidance/General-Program-Requirements.pdf
http://deq.wyoming.gov/media/attachments/Water%20Quality/State%20Revolving%20Loan%20Fund/1.%20SRF%20Forms%20and%20Guidance/General-Program-Requirements.pdf
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The RUS funds may be used for items that other funding sources sometimes cannot fund. These include 
Legal, Engineering, Land Acquisition, Rights of Way, Permits and Equipment. Also, interest during 
construction and other costs deemed necessary for completion of the project are eligible for RUS 
funding.   

8.4.5 Abandoned Mine Lands 

The AML program helps lands and waters needing reclamation caused by mining and processing prior 
to August 3, 1997.  Lands and waters left in an un-reclaimed or inadequate state of reclamation for 
which there is no continuing reclamation responsibility.   Protection of public health, safety and general 
welfare from extreme danger and adverse effects and processing practices are considered in ranking 
projects.   

Eligible public facilities and utilities include:  

1) Existing public utilities servicing the public and adversely affected by mining and processing 
practices which occurred prior to August 3, 1977. 

2) The construction of new public facilities or utilities in communities impacted by mining and 
processing practices. 

Eligible communities include incorporated cities and joint powers boards which have relied on the 
mining industries for a significant portion of their economic base prior to, and since, August 3, 1977, or 
for this same time period can demonstrate significant impact on their tax revenues and services as a 
result of these industries. 

It is not anticipated that Happy Valley or Osmond would qualify for AML funding. 

8.4.6 Wyoming Business Council 

The Wyoming Business Council (WBC) offers a variety of programs to help communities build 
infrastructure needed for economic development so Wyoming towns, cities and counties may become 
“business ready.” The program provides grants of up to 90%. Applications are taken throughout the 
year with final approval of grants being made by the State Loan and Investment Board. Applications 
should be submitted at least 90 days in advance. The grant application is very comprehensive and 
requires demonstration of economic benefit of the project. Usually a grant writer is used to prepare 
the grant application.  

 

8.5 PROJECT FUNDING ANALYSIS 

Based on the Alternatives and costs developed in Section 8.0, and the funding scenarios as outlined at the 
beginning of this section, multiple funding scenarios were prepared. These funding scenarios determine the 
effects on user rates and fees required to support the project.  The following financing terms and rates are 
based on current program criteria at the date of this report. The funding scenarios for each Alternative are 
provided in Table 8.3. 
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Table 8.3 – Funding Scenarios  
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Funding Scenario
Total Project 

Cost WWDC Grant
WWDC Loan @ 

4% - 30 yr
Other

 5% - 20 yr
Annual Loan 

Payments

Required 
User Rates - 

Annual

Required 
User Rates - 

Monthly
Alternative 1 Phase 1:  Replace Happy Valley Ln. Pipeline
No Assistance-Self Funded 316,000     $25,357 1,080.00$  90.00$         
WWDC 67% Grant 33% Loan 211,720        104,280           $6,031 600.00$     50.00$         
Alternative 1 Phase 2-A:  Replace Pipeline to Lower Spring
No Assistance-Self Funded 359,000     $28,807 2,160.00$  180.00$       
WWDC 67% Grant 33% Loan 240,530        118,470           $6,851 840.00$     70.00$         
Alternative 1 Phase 3-A:  Construct 200,000 Gallon Tank
No Assistance-Self Funded 733,000     $58,818 3,780.00$  315.00$       
WWDC 67% Grant 33% Loan 491,110        241,890           $13,989 1,200.00$  100.00$       
Alternative 1 Phase 2-B:  New Well, 200K Storage, 8" Pipe
No Assistance-Self Funded 1,457,000 $116,913 4,980.00$  415.00$       
WWDC 67% Grant 33% Loan 976,190        480,810           $27,805 1,440.00$  120.00$       
Alternative 1 Phases 4 & 5:  Redevelop Water Cress Springs #1 & #2
No Assistance-Self Funded 527,000     $42,288 N/A N/A
WWDC 67% Grant 33% Loan 353,090        173,910           $10,057 N/A N/A
Alternative 2 Phase 1:  Replace Happy Valley Ln. Pipeline
No Assistance-Self Funded 316,000     $25,357 1,080.00$  90.00$         
WWDC 67% Grant 33% Loan 211,720        104,280           $6,031 600.00$     50.00$         
Alternative 2 Phase 2-A:  10" Pipeline from Afton w/ Booster Pump
No Assistance-Self Funded 720,000     $57,775 3,120.00$  260.00$       
WWDC 67% Grant 33% Loan 482,400        237,600           $13,740 1,020.00$  85.00$         
Alternative 2 Phase 2-B:  8" Pipeline from Afton w/ Booster Pump & 200k Tank
No Assistance-Self Funded 1,312,000 $105,278 N/A N/A
WWDC 67% Grant 33% Loan 879,040        432,960           $25,038 N/A N/A
Alternative 2 Phase 3:  New Well
No Assistance-Self Funded 408,000     $32,739 3,960.00$  330.00$       
WWDC 67% Grant 33% Loan 273,360        134,640           $7,786 1,260.00$  105.00$       
Alternative 3 Phase 1:  Replace Happy Valley Ln. Pipeline, New 350K Tank
No Assistance-Self Funded 1,432,000 $114,907 1,260.00$  105.00$       
WWDC 67% Grant 33% Loan 959,440        472,560           $27,328 500.00$     41.67$         
Alternative 3 Phase 2:  New Well
No Assistance-Self Funded 408,000     $32,739 1,560.00$  130.00$       
WWDC 67% Grant 33% Loan 273,360        134,640           $7,786 500.00$     41.67$         
Alternative 3 Phase 3:  Replace Osmond Piplines w/ 8" Pipe
No Assistance-Self Funded 2,211,000 $177,416 3,180.00$  265.00$       
WWDC 67% Grant 33% Loan 1,481,370     729,630           $42,195 780.00$     65.00$         
* Phases are assumed to be constructed in 5 year intervals.
** Current User Rates:  Happy Valley = $300/yr ($25/mo), Osmond = $500/yr ($41.67/mo)
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9 CONCLUSIONS 
 
 
Maintenance 
The Happy Valley water system is in fair condition. The main system was constructed in the late 1960’s and has seen 
limited improvements over the last 50 years. Many of the existing components currently need repair and replacement.  
 
The Osmond water system is in fair condition and has also had limited improvement over the last 50 years.  System 
components are likely reaching the end of their design life and an increase in repairs in expected over the coming years.   
 
Source 
The Happy Valley water sources are in fair condition with good water quality and adequate capacity.  Water Cress Spring 
#1 has recently been used following clean up and fencing of the spring area.  The latest Microscopic Particulate Analysis 
(MPA) tests at the Water Cress Springs indicated a low to moderate risk which is currently not subject to Surface Water 
Treatment Rules (SWTR).  There are concerns regarding the location of the springs and collection boxes in the vicinity 
of Dry Creek and the roadway.  Grading at the spring locations could improve surface water drainage.   
 
The Osmond system has only one water source, however the Osmond Spring produces more than adequate water and 
has excellent quality.  There is no redundancy in source for the system.  
 
The EPA has been issuing strong comments regarding spring sources in the Star Valley area which call for periodic MPA 
testing of all spring sources (every 3 to 5 years).  The springs investigated for this report are in close proximity to Dry 
Creek with elevations not far above the stream.   
 
Storage 
The Happy Valley water system has practically no storage, with only small spring collection boxes with capacities of 
roughly 1,200 gallons at Water Cress #2 and 750 gallons at Water Cress #1.   The springs currently provide adequate 
flows to the system, however growth in the system and additional usage could eventually outpace the spring production 
in the future. 
 
The Osmond system also has only a spring collection box for storage, which is roughly 11,000 gallons in size.  The spring 
production has been more than adequate to supply the system with this limited storage. 
 
Transmission 
The Happy Valley system obtains water up Dry Creek Canyon and as a result the transmission lines are long through 
somewhat difficult terrain that includes creek crossings.  There is no redundancy in the transmission of water from the 
source to the system.   The smaller pipe sizes combined with lack of storage result in the inability to provide fire flow 
without draining the pipeline, although there are a couple of hydrants on the system.  Existing pipe sizes are adequate 
for current and future peak day demands. 
 
The Osmond system covers a large area and as a result the transmission lines are long with no looping or redundancy in 
the system. These factors combined with lines that are undersized to provide fire flow demands result in the inability 
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to provide much fire flow without draining the system, although the spring production can help.  Typically, rural water 
systems that provide fire protection have fire hydrant spacing at 1,000 feet, except in areas with no development. One 
hydrant is currently installed on the system.  Existing pipe sizes are adequate for current and future peak day demands.   
 
Water Losses 
Water loss in both the Happy Valley and Osmond systems is unknown due to the lack of metering.  In the past, leaks 
have severely impacted the water availability in the system until the leak was found and repaired.   
 
Finances 
Water rates, income and expenses of the Happy Valley system were reviewed as part of this report. The HVPL income 
is less than the expenses and the system is subsidized by the owners.  The system has no debt.   
 
The finances of the Osmond system were also reviewed.  Income for the Osmond system is more than expenses and the 
system actively maintains and builds a reserve. The Osmond system has no debt.   The additional available budget should 
be used for making needed repairs to some of the aging infrastructure in the system.  
 
The small number of service connections on the Happy Valley system means that revenue is very limited unless rates 
increase dramatically, even when accounting for significant grants from WWDC.  Even small projects such as replacing 
the pipeline along Happy Valley Lane cannot be covered fiscally without a significant rate increase, which is necessary 
due to the low existing bill rates.  Combining the Happy Valley and Osmond systems essentially triples the number of 
connections and revenue potential.  There is much overlap in these two systems in location and need.   
 
Several alternatives are presented so that a phased approach can be used to implement the recommended 
improvements. 
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