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EXECUTIVE SUMMARY

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.  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 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.

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

EPA Sanitary Surveys

3.0 INVENTORY, EVALUATION, AND GIS

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.

The major system components were also evaluated for condition, capacity, and the ability to meet the needs of the
water users in future years. Wyoming Department of Environmental Quality (DEQ) rules and regulations were used
as the standards for the evaluations.
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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.  Based on maximum day demand, the system has a source capacity deficit of 6
gallons per minute (gpm) as shown in Table 1.

    Table 1  - Happy Valley Water Source Capacity Compared to Maximum Day Demand

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.

Happy Valley Transmission and Distribution 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.

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.

Happy Valley Water 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.

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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             Table 2 – Happy Valley 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

Osmond Water Source

The Osmond water system uses the Osmond Spring located in Dry Creek Canyon as its sole water source.  Based
on maximum day demand, the system has excess source capacity of 72 gallons per minute (gpm) as shown in
Table 3.

    Table 3  - Osmond Water Source Capacity Compared to Maximum Day Demand

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.

Osmond Transmission and Distribution 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.

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.

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.

The pipelines throughout the Osmond system are generally in fair to poor condition due to age.  Like with the Happy
Valley system, 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.

Osmond Spring Capacity 432,000 gpd 300 gpm

-Maximum Daily Demand 328,320 gpd 228 gpm

Excess Capacity = 103,680 gpd 72 gpm
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Osmond Water 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.  Existing and projected 2050 storage
requirements are shown in Table 4.

             Table 4 – 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

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.

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.

The Happy Valley water model results 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.



             WWDC Happy Valley Water Supply Level II Study               5

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 Osmond water model results 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 either water system.  Pipelines within the Happy
Valley and Osmond systems are undersized for fire protection according to the DEQ rule above, as there are
currently two fire hydrants on the Happy Valley system and one fire hydrant on the Osmond system that are 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 (a certainty on Happy Valley) 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.

· 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.

· 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.

5.0 WATER SOURCE

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).
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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.  Water from the collection piping flows into a 750 gallon concrete collection
box is adjacent to Dry Creek.

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 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 spring box at Water Cress Spring No. 2 is concrete and has
an estimated volume of 1,200 gallons.

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.

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.  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 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 possibility of siting a new well to serve the Happy Valley and/or Osmond systems was investigated.  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 Spring issue from the Mesozoic Aquifer System.

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.
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6.0 GROWTH AND DEMAND PROJECTIONS

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 5.  This assumes that
improvements are made to the system(s) that allow for additional connections.

Table 5 - Projected Population and Water Connections Happy Valley & Osmond
(2020-2050 – 0.7% Growth Rate)

For planning purposes, this study anticipates 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 at a growth rate of 1 %.

Table 6 - Estimated Current and Future Water Demand

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.

7.0 RECOMMENDATIONS AND COST ESTIMATES

Based on the analysis presented in this study several alternatives for improvements will be investigated. Table 7
lists the improvements and associated estimated costs.

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

Period Current Demand
(2020)

Estimated Future Demand
(2050)

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

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

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

Osmond - Maximum Daily Water Use
(gallons/day) 328,790 405,324
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Table 7 - 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

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

8.0 WATER SYSTEM FINANCING

System Finances
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.  After a review of the water fees and the budget, changes to
the budget structure or fee schedule are recommended at this time:

· 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.

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.

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.

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.

A table showing each scenario for each improvement, along with the potential debt service and effect to user
rates are included in the study.

9.0 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.
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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 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.




