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I. INTRODUCTION 

A. General 

Indian Paintbrush Water District (District) includes 77 single family residences; 64 within 

Indian Paintbrush Subdivision, 6 within McNeely Mountain Subdivision, and seven metes 

and bounds parcels.  The included area is about 240 acres of mountainous lands that lie 

within portions of Section 33, Township 41 N, Range 117 W, in Teton County, Wyoming.  A 

vicinity map, Figure I.1, shows the District location relative to the towns of Wilson and 

Jackson. The project area is situated in the south end of the Teton Mountain Range. The 

MSL elevation ranges from 6200 feet on the east to 7100 feet on the west for a total relief of 

900 vertical feet.  Natural slopes range from 2% to 35% and much of the terrain is covered 

by moderate to heavy conifer forest. 

The District is served by a community water system that was largely constructed, 

beginning in 1973, by the developer of Indian Paintbrush Subdivision. Since that period of 

time, additional methods of supply have been developed, Well # 1 and Well No.2 but the 

basic storage and distribution system is essentially the same as initially constructed. 

B. Background 

The Home Owner Association assumed ownership of the water system from the developer 

in the late 1980s and maintained and upgraded it until 2010, when the District was formed 

to administer the funding and operation of the system. The system is registered with EPA 

as Public Water System (PWS) #WY5600758.   

C. Purpose 

The purpose of this Level II Study is to inventory the water system, evaluate its ability to 

supply community water demands, and evaluate alternatives including groundwater 

exploration, to enable the system to meet future demands.  

D. Study History 

Prior studies have been completed for the water supply and the water system, they are: 

• Geohydrology of the Indian Paintbrush Development Teton County, Wyoming, 

Hydrokinetics, Inc.; October 1985  

• Indian Paintbrush Association, Inc. Water System Master Plan, Advance Engineering, 

P.C., 2009 

These studies were deemed detailed enough to serve as a Level I Study, and the project 

entered the WWDC program at the Level II stage. 

E.  Authority 

Nelson Engineering (NE) has completed this scope of work under contract to the State of 

Wyoming through the Wyoming Water Development Commission in a contract signed and 

effective as of June 7, 2012. 
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II. EXISTING SYSTEM 

A. Water Supply 

Table II.1 lists the systems major components and Figure II.1 illustrates the system layout. 

The original water supply consisted of Burt’s Canyon Spring, with a measured yield of 15 

gpm; water rights filings are complete.  Water supply from the spring may be regarded as a 

legitimate groundwater supply only if EPA requirements and testing protocol are 

continuously met. 

Indian Paintbrush Well No.1 was drilled to a depth of 335’ and completed in 1985 (U.W. 

Permit 71524), with a reported yield of 45 gpm.  Rehabilitation work completed during this 

study, resulted in establishing a long term yield for the well of 35-40 gpm. Indian 

Paintbrush Well #2 was drilled to a depth of 350’ and placed in service in 2001 (U.W. 

Permit 121470).  As part of Phase I of this study, the well was tested with results indicating 

the well is capable of a 25 gpm long term yield.  Combined long term supply, based on the 

well tests, is 60 gpm of groundwater.  Should the Water District elect to treat the spring 

water or qualify the water as not under the influence of surface water, long term sustained 

supply is estimated at 75 gpm. 

B. Storage  

The water distribution system includes three water tanks, 30-40 years old with combined 

storage capacity of 46,000 gallons.  Tank characteristics are as follows: 

• Main Tank-16,000 gallons, welded steel, 40 years old, collapsed crown, fair to poor 

condition  

• North Tank-20,000 gallons, welded steel, 35 years old, good condition  

• South Tank-10,000 gallons, cast-in-place (CIP) concrete, 35 years old, good condition 

C. Distribution System 

The initial system was constructed in 1973-74 and the piping extended down canyon from 

the Main Tank location to Lot 1 of Indian Paintbrush Subdivision; later in the 1970s the 

pipeline was extended eastward down Paintbrush Trail to provide service to 7 outlying 

lots. The pipe consisted of 6” and 4”diameter gasketed-joint PVC complying with ASTM 

Standard 2241 and Pressure Class (PC) of 160 psi; based on AWWA C-900 Standards the 

pipe would be derated to 98 psi.  In 1978, Phase III was completed and DIP was extended 

further up Lupine Trail to a point adjacent to Lot 55 where the Lupine Trail Booster Pump 

Station was installed in a bypass line.  The pipeline was then extended to the end of Star 

Flower Drive and up to the South Tank.  An extension to Bluebell Trail was made with 6” 

diameter DIP, connected at the main pipeline just above the PRV vault on Paintbrush Trail 

and extended overland to the end of Bluebell Trail, thence down Bluebell Trail to the 

junction of Lots 44/45/and 46.  In 1984, 6” DIP was connected at Lodge Pole Trail and 

extended east through McNeely Mountain Subdivision which consists of 6 single family lots. 
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TABLE II.1 

INDIAN PAINTBRUSH WATER SYSTEM MAIN COMPONENTS 

System Component 

Local Datum Elevation 

(NGVD29) 

GIS Elevation 

(NGVD88) 

Well No.1  6671.84 6676.07 

Well #2  6525.08 6529.31 

Burts Spring Overflow 6691.18 6695.41 

Main Water Tank – Floor 6672.00 6676.23 

Main Water Tank – Top 6678.97 6683.20 

North Tank Floor 6975.17 6979.40 

North Tank Top 6984.00 6988.23 

South Tank Top 7121.06 7125.29 

PRV Vault Top 6425.61 6429.84 

Valves 6421± 6425± 

Air Valve Vault 6531.45 6535.68 

Main Tank Pump Station 6671.31 6675.54 

Lupine Trail Pump Station 
Ground 

6906.25 6910.48 

Well #2 Pump Station Floor 6524.08 6528.31 

  GIS(NGVD 88)Elevation equals Local Datum (NGVD 29)+4.23’ 

D. Pump Stations 

Phase II improvements in 1976 included a booster pump station to service lots above the 

Main Tank elevation.  Phase III improvements in 1978 included installation of the Lupine 

Trail Booster Pump Station.  Water is supplied by the Main Pump Station, and the Booster 

Pump Station adds enough pressure to service all residences above its location and fill the 

South Tank.  Well House No.2 was originally constructed in 1999.  The well house contains 

piping, valving, power and controls, and a liquid sodium hypo-chlorination system.  The 

Lodgepole Booster Pump Station was constructed in 2007 to address low pressure 

problems at the upper end of Lodgepole Drive. This Booster Pump Station is an expansion 

of Well House No. 2.  All piping and equipment is in good condition. 

E. Pressure Zones  

The service area is comprised of five different pressure zones which is necessitated by the 

elevation relief.  The zones are illustrated on Figure II.1. 
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F. Inventory and GIS 

The existing water system was inventoried in the summer and fall of 2012.  All system 

components including tanks, pump station, valves, wells, hydrants, and curb stops were 

identified and surveyed, their condition assessed, information such as manufacturer, size, 

and operational settings were recorded; photos were taken; and sketches made of the 

layout of critical components and needed improvements were noted.  The survey and 

inventory data together were combined into a geographic information system (GIS). 

III. WATER DEMANDS 

A. Existing and Future Demand  

The District is comprised of 77 single family lots of which 66 are developed and are 

presently served.  Collected data indicates a density within the District of 2.42 persons per 

residence.  The foregoing data result in an estimated existing population of 160 persons.  

It’s acknowledged that only a portion of the estimated populace are full time residents. 

Well production data collected from 8/13/11 to 8/10/12 provides the following  existing 

estimates and full build out provides projected estimates for water use: 

 Existing Estimates     Projected Estimates 

Average Daily Demand    52,880 gpd          Design Ave. Daily Demand 61,700 gpd 

Maximum Daily Demand 79,505 gpd        Design Max. Daily Deamand 92,800 gpd 

Peak Hour Demand       70 gpm.                70 gpm 

A leakage survey of the system, completed by Utility Services Associates on May 23, 2013 

identified two leaks estimated at 4 gpm.  The leaks should be repaired and/or accounted 

for in the demand estimation.   

The Water District is located in a timbered area and is classified as a Wildland-Urban 

Interface area for fire protection purposes.  The 2006 International Wildland-Urban 

Interface Code also provides fire supply guidance with their requirements: 

Section 404.5.1. One and two family dwellings-The required water supply for one and 

two family dwellings having a fire area that does not exceed 3600 square feet shall be 1000 

gpm for a minimum duration of 30 minutes.  The required water supply for one and two 

family dwellings having a fire area in excess of 3600 square feet shall be 1500 gpm for a 

minimum duration of 30 minutes. 

For planning purposes, a minimum fire storage amount of 30,000 gallons shall be used.   
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IV. REGULATORY REQUIREMENTS 

Wyoming Department of Environmental Quality – Water Quality Division public water 

supply requirements are set forth in the Chapter 12 Regulations. A detailed analysis of 

those requirements resulted in two recommendations to meet redundancy requirements: 

• Develop an additional 61 gpm minimum groundwater supply 

• Incorporate an additional 50,000 gallons of storage 

V. GROUNDWATER EXPLORATION  

Based on the aquifer tests completed on the District’s existing wells and the subdivision’s 

need for at least redundant water supply, the recommendation was made to proceed with 

the drilling and completion of a test well for the Indian Paintbrush Water District that could 

provide the additional 60-65 minimum gpm yield required.   

Sub-consultant LA completed a comprehensive hydrogeologic evaluation of the District 

area for the purpose of identifying the best potential well sites.   

Two areas were identified for exploration test hole drilling, one at lower elevation on the 

eastern side of the District and a second at higher elevation on the northwestern side of the 

District. Martindale-1 was the highest ranked drill site of four eastern sites, because it was 

located at the intersection of two major lineaments and at a lower elevation of 6360, which 

would result in less drilling depth.  

In advance of test hole and test well drilling, appropriate permits and consents were 

obtained from the Wyoming State Engineer’s Office, and property owners Lowell 

Martindale (Lot 5), Margot Snowdon (Lot 44) and Common Area (Lot 46). 

A. Test Hole Drilling 

LA supervised the completion of one test hole at the Martindale-1 site in August and 

September 2013.  The test hole was drilled to a depth of 600’ by High Plains Drilling, Inc.  

utilizing direct air rotary and casing under-reaming methods.  The geologic and 

hydrogeologic characteristics of the test hole were logged. The hole was then plugged and 

abandoned in conformance with SEO regulations.   

B. Martindale-1 Test Well Completion and Aquifer Testing 

With the concurrence of the WWDC, the test well was completed adjacent to the 

Martindale-1 test hole location. The Martindale-1 Test Well (test well) is located at the 

intersection of Paintbrush and Bluebell Trails on property owned by Lowell Martindale. 

This site is located in the northeastern portion of the subdivision, close to an existing six 

inch diameter transmission pipeline on Bluebell Trail. 

Drilling and well construction were subcontracted through a public bidding process. 

Thomas Drilling, Inc. (Thomas) of Afton, Wyoming, was awarded the project and completed 

the drilling and construction of the test well between May 8 and 21, 2014.  Thomas drilled 
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the 14 inch borehole while advancing temporary 12.75 inch O.D. casing to a depth of 247 

feet.  Below that point, Thomas drilled a 12 inch diameter open borehole to a depth of 555 

feet. The well was completed with 8.625-inch diameter steel production casing and 

Johnson 0.080 inch slotted, 304 stainless steel wire wrapped screen to a depth of 365 feet.  

Screened intervals were placed between depths of 110-150, 210-230, and 320-355 feet.  

The annular space was filled with 6X9 Colorado silica sand from 54 to 368 feet and sealing 

materials from 54 feet to land surface. The completion of this well was complicated and 

limited by deteriorating borehole conditions during drilling.  Details are contained in the 

Level II Report.  

Drilling of the test well revealed the site is underlain primarily by the Amsden Formation  

to a depth of 395 feet.  The most productive water bearing zone was encountered at a 

depth of 332 feet where flow increased from 49 gpm to 114 gpm across this zone.  

1) Well Development  

Following well construction Thomas developed the well using a combination of techniques 

including air lifting, surging and jetting.  The chemical quality of the water produced was 

excellent, and sand concentrations at the end of development were acceptable.  

2) Aquifer Testing Results 

LA completed stepped and constant rate aquifer tests of the test well between May 28 and 

June 6, 2014. The purposes in testing this well were to assess the sustainable yield of the 

new production well, evaluate the hydrogeologic properties of the aquifer, identify any 

boundary conditions associated with the Paleozoic Aquifer, and evaluate the potential for 

interference between this well and the District’s other production wells.  

Water quality samples were collected toward the middle and end of the constant rate 

aquifer test to evaluate the test well’s ability to meet EPA drinking water standards.  

a) Stepped Rate Testing 

LA evaluated the potential yield of the test well through stepped rate aquifer testing. Prior 

to the test, the static water level was measured at 68.00 feet below the top of the one inch 

inner diameter PVC transducer tube. The stepped rate test was completed at discharge 

rates of 69, 110, 171, 210, 267, 311, and 326 gpm.  

b) Constant Rate Testing 

The sustainable yield of the test well was evaluated through long term constant rate testing 

at a target rate of 200 gpm. An average discharge rate of 184 gpm was realized over the 

seven day test. The results of the constant rate test are summarized as follows:  

� The well can sustain a production rate of 180 gpm. The test did not reveal 

any significant or adverse hydrogeologic boundary conditions in the 

Paleozoic Aquifer.  
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� As noted during the stepped rate test, the hydrogeologic parameters 

associated with the Paleozoic Aquifer at this location are typical of sandstone 

and/or fractured rock. Transmissivity and hydraulic conductivity values of 

4,600 gpd/ft and 34 gpd/ft2, respectively, were calculated from the constant 

rate test data.  

� Water levels in this well recover quickly following pumping.  In fact, water 

levels had recovered more than 88% after only one day following the 

weeklong test.   

3) Recommendations 

a) The District should acquire this well and place it in service with its other wells 

b)  The pump should be placed at a depth of 300 feet above the lowermost screened 

interval,  

c) The pump should be designed to pump up to 180 gpm.   

d) All wells should be equipped with dedicated water level monitoring equipment 

e) The design should include the use of variable frequency drive pumps and motors to 

allow for variable production rates necessitated by demand. 

VI. CONCEPTUAL DESIGN  

Alternative improvements to the water system are presented in this section along with 

estimates of constructed costs.  The prospective improvements are discussed in detail and 

presented by individual component in the Level II Report.   Improvements are identified as 

Structural Improvements and Non-Structural Improvements.   Each group is summarized in 

Table(s) VI.1 and 2. 

 

Table VI.1 Structural Improvement Matrix 

Number Description Priority 
Scheduled 

Implementation 

1 Implement Well No. 3  1 2016 

2 Construct Well No. 3 Control system 2016 

3 Install Chlorination building 1 2016 

4 Construct connecting transmission pipeline 1 2016 

5 Install emergency generator and building 1 2016 

6 Construct additional storage  1 2016 

7 Install individual service meters 1 2016 

8 Rebuild PRV station 1 2016 

9 Rebuild Spring Chlorination Vault 1 2016 
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10 Install high demand pump (500 gpm) 2 2016 

11 
Install Bypass Check Valve Vault  at Lupine 
Trail Pump Station 2 2016 

12 Install PRV below Bluebell Trail 2 2016 

13 Upgrade Well No. 1 Power Supply 1 2016 

14 Upgrade System Controls 1 2016 

 

Non-structural improvements do not require construction expense or installation of 

new equipment. They do include maintenance activities, change in operating 

procedures, and organizing documentation and resources. 

Table VI.2 Non-Structural Improvement Matrix 

Number Description Priority 
Schedule 

Emplacement 

1 Regular MPA tests on Burt Canyon Spring 1 Spring 2014 

2 Implement Monthly Water User Rates 1 2014 

3 Routine hydrant flushing  1 2014 

4 Routine Valve Exercising 1 2014 

5 Assemble all system records in one location  1 2014 

6 
Write out detailed description of water system 
controls 1 2014 

7 
Read and record water meter readings 
regularly 1 2014 

8 
Utilize GIS to archive records, equipment and 
operating information 1 September 1, 2014 

9 Implement tier water rates 2 2017 

10 Drain & Inspect Water Tanks 2 2015-2016 

 

VII. ALTERNATIVE COST ESTIMATES AND PROJECT FINANCIAL 

A. Cost Estimates 

Project cost estimates are presented in the WWDC prescribed format in Tables VII.2.A, B, 

and C.  Three alternatives are presented 1) Grant and Loan funding by WWDC 

supplemented with DWSRF loan funding (Tables VII.2.A. and VII.2.B.), and 2) WWDC grant 

funding with all loan funding originating with DWSRF (Table VII.2.C.). 
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The following table assumes all eligible costs are funded by WWDC through grant or loan. 

Table VII.2.A.  Total Project Costs-WWDC Eligible Costs 

Preparation of Final Designs and Specifications $85,200  

Permitting and Mitigation $5,000  

Legal Fees $8,000  

Acquisition of Access and Rights of Way $20,000  
   

Pre-Construction Costs (Subtotal #1)  $118,200 
   

Cost of Project Components   

 Well Completion   

 Upgrade Electrical Supply   

 Electrical Control System   

 Transmission Line   

 Chlorination Facility   

 Storage Tank   
   

Total Component Cost (Subtotal #2) $741,251  

Construction Engineering Cost (Subtotal #2x10%) $74,100  

Components and Engineering Costs(Subtotal #3) $815,351  

Contingency (Subtotal #3x 15%) $122,303  

Construction Cost Total (Subtotal #4)  $937,654 
   

Total Project Cost (Subtotal #1 + Subtotal #4)  $1,055,854 
   

Total Project Cost inflated three (3) years hence (10.3%)  $1,164,607 
   

WWDC (67% Grant) $780,286  

WWDC (33% Loan)  $384,321 

Cost of Level II Well Purchase  $49,100 

Cost of GIS Update  $3,170 

Total Loan Amount  $436,591 
   

Annual Repayment @ 4%-30 years  $25,248 
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The following table displays only components ineligible for WWDC funding, and are funded 

by the DWSRF program. 

Table VII.2.B.  Total Project Costs-DWSRF 

Preparation of Final Designs and Specifications $21,700  

Permitting and Mitigation   

Legal Fees   

Acquisition of Access and Rights of Way   
   

Pre-Construction Costs (Subtotal #1)  $21,700 
   

Cost of Project Components   

 Residential Water Meters   

 Rebuild PRV Vault   

 Install Additional PRV Vault   

 Lupine Trail Check Valve Vault   

 Install High Demand Pump   
   

Total Component Cost (Subtotal #2) $188,383  

Construction Engineering Cost (Subtotal #2x10%) $18,838  

Components and Engineering Costs(Subtotal #3) $207,221  

Contingency (Subtotal #3x 15%) $31,083  

Construction Cost Total (Subtotal #4)  $238,304 
   

Total Project Cost (Subtotal #1 + Subtotal #4)  $260,004 
   

Total Project Cost inflated three (3) years hence (10.3%)  $286,784 
   

DWSRF Loan  $286,784 

Annual Repayment @ 2.5%-20 years  $18,396 
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The following table assumes WWDC grants 67% on eligible items and the balance of the 

project is funded with a DWSRF loan. 

Table VII.2.C.  Total Project Costs-DWSRF 

Preparation of Final Designs and Specifications $50,000  

Permitting and Mitigation   

Legal Fees   

Acquisition of Access and Rights of Way   
   

Pre-Construction Costs (Subtotal #1)  $50,000 
   

Cost of Project Components   

 WWDC eligible costs funded by DWSRF $244,613  

 DWSRF Funded Components   

  Residential Water Meters   

  Rebuild PRV Vault   

  Lupine Trail Check Valve Vault   

  Install High Demand Pump $188,383  
   

Total Component Cost (Subtotal #2) $432,996  

Construction Engineering Cost (Subtotal #2x10%) $43,300  

Components and Engineering Costs(Subtotal #3) $476,296  

Contingency (Subtotal #3x 15%) $71,444  

Construction Cost Total (Subtotal #4)  $547,740 
   

Total Project Cost (Subtotal #1 + Subtotal #4)  $597,740 
   

Total Project Cost inflated three (3) years hence (10.3%)  $659,308 

WWDC Grant (67%) $780,286  

Cost of Level II Well Purchase  $49,100 

Cost of GIS Update  $3,170 

 
  

DWSRF Loan  $711,577 

Annual Repayment @ 2.5%-20 years  $45,646 

VIII. ENVIRONMENTAL REPORTING 

The Environmental review process has been initiated with the sending of letters to the 

required federal and state agencies asking for project review and clearance. 

IX. BUDGETS AND WATER USE RATES 

Historically the District has relied on the assessed mil levy to fund operation of the system. 

In the future it will be necessary for the District to implement user fees for at least two 

reasons:  

1. Demonstrate to the funding authority(s) that there is financial capability to repay 

water system loans and, 
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2. Generate adequate funds to operate and maintain the system on a more sustainable 

basis. 

Table IX.1. illustrates the budget for Fiscal 2014, the recently adopted budget for Fiscal 

2015, and a proposed budget for Fiscal 2017 the estimated year when repayment will 

begin.  In order to build some financial reserve in preparation for undertaking the project 

the District should consider implementing the user fee of at least $43.00/month as soon as 

feasible, preferably within the next year.

 

Table IX.1. Proposed Water District Budget (2017) 

Revenue Revenue 

Mil Levy 60,663 $61,000 Mil Levy $56,000

User Fees ¹ $43 per/mo $34,056

Hook-up Fees -

Sub-total 60,663 61,000 Sub-total $90,056

Expenses Expenses ²

Operations 19,303 $20,000 Operations 

Administration 1,390 $1,400 Operator $9,300

Capital Improvements 16,168 $17,000 Electrical Costs $8,000

fire hydrants Other $4,760

Lab Fees $2,500

Administration ³ $2,101

Capital Improvements $18,751

Debt Retirement $43,644

Reserves 23,802 $22,600 Reserves $1,000

Sub-total 60,663 61,000 Sub-total $90,056

1. Based on 66 Residential Units

2. 2017 Expenses inflated 10.3% over 2014 expenses 

3. An additional $557 is added to this expense for increased cost-meter reading and invoicing.

Fiscal 2014 Fiscal 2015 Proposed Budget-2017 

 

X. CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusions 

As a consequence of this Level II Study effort, a number of Conclusions regarding the 

condition and needed improvements to the District’s water supply and distribution system 

can be made; they include:  

1. The potable water supply needs to be supplemented by at least 60 gpm to meet 

regulatory requirements.  Regulatory requirements aside, additional supply is 

needed to meet the demands of the District, 
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2. Alternative power supply is needed to meet regulatory requirements and provide 

emergency power for pumping, during outages, 

3. The District is desirous of constructing some high demand/fire fighting storage and 

supply.  Wildland-Urban Interface guidelines indicate that fire storage should be at 

least 30,000 gallons and preferably 45,000 gallons. 

4. To supply high flow to all pressure zones in the District requires a high demand 

pump of at least 500 gpm capability, 

5. The District must incorporate individual service meters as a water conservancy 

measure, in order to receive grants and loans from state administered programs, 

6. Record keeping on the system needs to be consolidated and routinely maintained. 

7. Maintenance of the water system components needs to be conducted on a regular 

basis, 

8. System pressures in the eastern portion the District are excessively high. 

B. Recommendations 

In recognition of the foregoing Conclusions and in response to the Districts desire to 

improve the water supply and distribution system, the following Recommendations are 

made: 

1. The District implement those structural improvements illustrated in Table VII.3, and 

more specifically VIII.1 

2. The District should begin implementing and employing those Non-Structural 

Improvements illustrated in Table VII.4. 

3. The District apply to WWDC for Level III grant and loan funding to implement the 

eligible components as listed in Table VIII.1 Negotiate for a 30 year loan term. 

4. The District apply to the WDEQ-WQD Drinking Water State Revolving Fund for a 

loan to fund initial costs of the project not eligible for WWDC funding. During loan 

negotiations apply for as much loan “forgiveness” as allowed by regulation. 

5. Utilize the Conclusions from this study along with the Conceptual Design Drawings 

to form a basis for completing Level III final design effort, 

6. Those second and third priority improvements not included in the Level III project 

should be completed in a subsequent or Phased Level III Project within a few years. 

7. Maintain and keep system records up to date and use the GIS data base/system 

developed during the course of this study as the repository in so far as practical.  

Retain a qualified individual to update the information as changes and 

improvements to the system are made. 

8. Begin negotiations for permanent easement on Lot 5. 

The District should consider implementing a $43 per month per residence water use rate 

within the next year. 
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