This is a digital document from the collections of the Wyoming Water
Resources Data System (WRDS) Library.
For additional information about this document and the document conversion
process, please contact WRDS at wrds@uwyo.edu and include the phrase
“Digital Documents” in your subject heading.
To view other documents please visit the WRDS Library online at:
http://library.wrds.uwyo.edu
Mailing Address:
Water Resources Data System
University of Wyoming, Dept 3943
1000 E University Avenue
Laramie, WY 82071
Physical Address:
Wyoming Hall, Room 249
University of Wyoming
Laramie, WY 82071
Phone: (307) 766-6651
Fax: (307) 766-3785

Funding for WRDS and the creation of this electronic document was
provided by the Wyoming Water Development Commission
(http://wwdc.state.wy.us)

INDIAN PAINTBRUSH WATER SUPPLY
LEVEL II STUDY
FINAL REPORT

PREPARED FOR:
WYOMING WATER DEVELOPMENT COMMISSION
PREPARED BY:

PO Box 1599
Jackson, Wyoming 83001
www.nelsonengineering.net

4025 Automation Way, Bldg E
Fort Collins, Colorado 80525
www.lidstone.com

SEPTEMBER 1, 2014
NE JOB #12-088-01
WWDC # 05SC0294977

TABLE OF CONTENTS
I.

Introduction .............................................................................................................................................. 1
A.

General ........................................................................................................................................................ 1

B.

Background ............................................................................................................................................... 1

C.

Setting ......................................................................................................................................................... 1

D.

Purpose ....................................................................................................................................................... 3

E.

Acknowledgements ................................................................................................................................ 3

F.

Authority .................................................................................................................................................... 3

II.

Existing System........................................................................................................................................ 3
A.

Water Supply ............................................................................................................................................ 3

B.

Storage ........................................................................................................................................................ 6

C.

Distribution System ............................................................................................................................... 7

D.

Pump Stations .......................................................................................................................................... 8

E.

Pressure Zones ........................................................................................................................................ 9

F.

Controls ................................................................................................................................................... 10

G.

Inventory and GIS ................................................................................................................................ 12

H.

Status of Previous Recommendations for Improvements to Existing System ............. 13

III.

Water Demands .................................................................................................................................... 16

A.

Existing Demand .................................................................................................................................. 16

B.

Fire Flow Demand ............................................................................................................................... 17

IV.
A.
V.

Regulatory Requirements ................................................................................................................ 17
Evaluation ............................................................................................................................................... 18
Ground Water Supply......................................................................................................................... 20

A.

Burts Canyon Spring Evaluation .................................................................................................... 21

B.

Indian Paintbrush No.1 Well Evaluation .................................................................................... 21
i

C.

Indian Paintbrush #2 Test Pumping ............................................................................................ 23

D.

Source Water Quality ......................................................................................................................... 24

VI.

Groundwater Exploration ................................................................................................................ 26

A.

Hydrogeologic and Well Siting Investigation............................................................................ 26

B.

Test Hole Drilling ................................................................................................................................. 30

C.

Martindale-1 Test Well Completion and Aquifer Testing .................................................... 32
1)

Drilling Conditions and Well Completion ........................................................................... 33

2)

Geologic and Hydrogeologic Conditions ............................................................................. 35

3)

Well Development........................................................................................................................ 36

4)

Aquifer Testing Results .............................................................................................................. 37

5)

Water Quality ................................................................................................................................. 46

6)

Video Survey .................................................................................................................................. 46

7)

Recommendations ....................................................................................................................... 46

VII.

Conceptual Design ............................................................................................................................... 48

A.

Structural Improvements ................................................................................................................. 48
1)

Well No. 3 ........................................................................................................................................ 48

2)

Transmission Pipeline ................................................................................................................ 49

3)

Chlorination Building ................................................................................................................. 49

4)

Well No. 3 Control System ........................................................................................................ 49

5)

Install Residential Water Meters............................................................................................ 51

6)

Rebuild Existing PRV Station ................................................................................................... 53

7)

Rebuild Burts Spring Chlorination Vault ............................................................................ 53

8)

Additional Water Storage .......................................................................................................... 53

9)

High Demand Pump .................................................................................................................... 55

10)

Emergency Generator................................................................................................................. 56

11)

Reconfigure Zone 1 ...................................................................................................................... 56

ii

B.

Non-Structural Improvements ....................................................................................................... 56

C.

Conceptual Design Summary .......................................................................................................... 57

VIII.

Alternative Cost Estimates and Project Financial ................................................................... 58

A.

Cost Estimates ....................................................................................................................................... 58

B.

Financing Alternatives ....................................................................................................................... 59
1)

C.

General Discussion ...................................................................................................................... 59
Preferred Alternative Option .......................................................................................................... 60

IX.

Environmental Reporting ................................................................................................................. 65

X.

budgets and water use rates ........................................................................................................... 66

XI.

Conclusions and Recommendations ............................................................................................ 68

A.

Conclusions ............................................................................................................................................ 68

B.

Recommendations ............................................................................................................................... 69

C.

Appendices ............................................................................................................................................. 70
Appendix 1. Indian Paintbrush Water District Formation Papers ...................................... 70
Appendix 2. U.W. 6 Well No. 1 ........................................................................................................... 70
U.W. 6 Well No. 2 ...................................................................................................................................... 70
Appendix 3 GIS CD ................................................................................................................................ 70
Appendix 4 Leak Detection Survey ................................................................................................ 70
Appendix 5 Burts Canyon Spring MPA Analysis Results ....................................................... 70
Appendix 6 Pumping and Aquifer Test Memorandum Indian Paintbrush Well No. 1
and Well No. 2 ................................................................................................................ 70
Appendix 7 Source Water Quality Laboratory Analytical Results ..................................... 70
Appendix 8 Test Hole/Test Well Siting Recommendations ................................................. 70
Appendix 9 Martindale-1 Test Well Permit Documents ........................................................ 70
Appendix 10 Martindale-1 Test Well Drilling History .............................................................. 70
Appendix 11 Projected Drawdown ................................................................................................... 70
Appendix 12 Martinedale-1 Test Well Water Quality Results ............................................... 70
iii

Appendix 13 Conceptual Design Drawings.................................................................................... 70
Appendix 14 Capacity Development Evaluation Worksheet .................................................. 70
Appendix 15 2013 Assessed Valuation and 2014 Assessed Valuation ............................... 70

iv

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 32 and 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.
As more specifically discussed later, the residences have been served by a community
water supply system for nearly 40 years. During that period of time, additional methods of
supply have been developed but the basic storage and distribution system is essentially the
same as initially constructed.
B.

Background

The District is served by a community water system that was largely constructed,
beginning in 1973, by the developer of Indian Paintbrush Subdivision. The first phase was
constructed in 1973-74 and Phase II and III were constructed in 1976, and 1978-79
respectively. The water supply was provided by Burts Canyon Spring (elevation 6,700+/-),
which is situated in Burts Canyon near the west boundary of the subdivision. 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. Copies of the recorded documents verifying
District formation are included in Appendix 1.
C.

Setting

The District is situated in a mountainous area and lies astride two ridges and an east-west
oriented drainage known as Burts Canyon. Burts Canyon drains to the east and is an
ephemeral stream.
Climate in the area tends to be cool with an Average Maximum Temperature of 54.10 F and
an Average Minimum Temperature of 23.20 F. Average Total Precipitation is 15.9
inches/year and Average Total Snow Fall is 74.7 inches/year.
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D.

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 to enable the system to meet
future demands. If required, completing a groundwater exploration study is also part of
the study objectives.
E.

Acknowledgements

A number of individuals have contributed to the successful completion of this feasibility
study. Mike Calabrese, President of the District has maintained a keen interest in the work
and provided cooperation whenever asked. Peter Carmen, who has spent years
maintaining the system, has provided old records, drawings and insight into operation of
the control system. Lowell Martindale and Margot Snowdon both proved cooperative in
allowing drilling easements on their private property. John Becker, President of the
Homeowners Association facilitated completion of several different tasks necessary during
completion of the study.
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

Information from these studies has been reviewed and utilized in the course of the current
work.
F.

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.

II.

EXISTING SYSTEM

A.

Water Supply

The existing District boundary and water supply system is illustrated on Figure II.1 on the
following page. Table II.1 lists the systems major components along with the elevations
based on local survey datum (NGVD 29) and the specified datum used in the GIS database
(NGVD 88). The original water supply for the system consisted of Burt’s Canyon Spring,
located in Common Area Lot 43 of the Subdivision. Original water right filings in 1974
reported the yield at 15 gpm. The spring was flow tested again in September 2012 at about
15 gpm (bucket and stopwatch). The spring cannot be regarded as a legitimate
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groundwater supply under the EPA Surface Water Treatment Rule (SWTR) until a full
testing protocol is completed. However, water samples collected on September 19, 2012
and again on July 22, 2013 were subjected to a Micro-Particulate Analysis (MPA) by an EPA
Certified Laboratory. Those results indicated each time, the spring water was not under
the influence of surface water, and treatment under the Surface Water Treatment Rule
(SWTR) is not required. MPA results are discussed in more detail in Section V.

Table II.1
INDIAN PAINTBRUSH WATER SYSTEM MAIN COMPONENTS
System Component

Local Datum Elevation GIS Elevation
(NGVD29)
(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

6528.31

6524.08

GIS (NGVD88) Elevation equals Local Datum (NGVD29) + 4.23
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. The well is located about 150 ft
downstream from Burt’s Canyon Spring on Common Area Lot 43 of the Subdivision at an
elevation of 6675’. Reportedly, flows have diminished over the years to about 25-30 gpm.
During Phase I of this study in September 2012, the pumping equipment was removed
from the well and inspected, and a test pump was installed for purposes of completing
stepped and constant rate aquifer tests. Due to its poor condition, much of the pumping
equipment pulled from the well was replaced with the District’s consent before the well
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was placed back in service. See Section V of this report for additional detail. This
rehabilitation work resulted in establishing a long term yield for the well of 35-40 gpm.
Indian Paintbrush Well #2 was drilled a depth of 350’ and placed in service in 2001 (U.W.
Permit 121470) in effort to keep up with increasing water demand. The well is located on
Common Area Lot 42 at elevation 6525’. The Statement of Completion form reported the
well as producing 80 gpm for 1 hour with 340 feet of drawdown. Reportedly, flow from the
well has diminished over the years, and the well was only being pumped at a rate of 15 gpm
prior to its evaluation in this study. As part of Phase I of this study, the well was tested
with the existing pump in place. The tests indicated that the well is capable of a 25 gpm
long term yield; refer to Section V for additional detail.
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.
Statement of Completion forms for both wells are contained in Appendix 2.
B.

Storage

The water distribution system includes three water tanks with combined storage capacity
of 46,000 gallons. Tank characteristics are as follows:
•
•
•

Main Tank-16,000 gallons, welded steel, 40 years old, partially above ground,
elevation 6679’; located on Common Area Lot 43 adjacent to Well No.1,
North Tank-20,000 gallons, welded steel, 35 years old, above ground, elevation
6975’; located in an easement between Lots 25 and 26,
South Tank-10,000 gallons, cast-in-place (CIP) concrete, 35 years old, buried,
elevation 7125’; located on easement between Lots 63 and 64.

The Main Tank is 12’ in diameter by 18’ long and mounted horizontally, with about 8 feet
above ground and 4’ below. The tank has an effective capacity of at least 16,000 gallons.
Reportedly, the Main Tank has been re-welded more than once as small leaks have
developed through the welded joints. The crown of the tank has collapsed at least once as a
result of a vacuum developing within the tank; even though there was a combination air
relief/vacuum breaker valve on the tank. Consequently the effective volume has been
slightly reduced. The tanks exterior is rusty and lightly corroded. There is no
documentation as to whether the tanks interior has ever been inspected since initial
installation in 1974. Reportedly, the tanks interior was painted with an AWWA-approved
coal tar enamel coating when fabricated. The District is concerned that the tank has limited
remaining life and that the interior may be deeply corroded. The tank is housed within a
framed wooden building, and removing the tank would require removing the roof or and
/or end wall of the building. The North Tank is a fabricated steel tank 12’ in diameter by 25’
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long with an effective capacity of 20,000 gallons. It is mounted on its side, partially buried
and housed within a framed wooden structure. The tank was placed in about 1976-77 and
the exterior appears in good condition. There is electrical power to the site and a pressure
transducer is suspended in the tank. No record was found as to whether the tank has been
inspected since initial installation. The tank shows no distress due to operations or age
other than minor exterior rust.
The South Tank is a buried cast- in-place reinforced concrete structure with a capacity of at
least 10,000 gallons and situated at elevation 7125’ on an easement between lots 63 and
64. There is electrical power to the site and this tank provides a control system for the
Lupine Trail Booster Pump Station. The tanks interior was inspected in 1993, and reported
in good condition 1.
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. Sometime 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 psi1 . This type of pipe and standard
was utilized heavily during the 1970s. In accordance with ASTM 2241 the pipe is rated for
a long term working pressure of 160 psi with a factor of safety of 2. The current standard
used for rating PVC pipe in municipal systems is AWWA C-900. This newer standard uses a
factor of safety of 2.5 and a pressure surge allowance for this size and wall thickness of 30
psi2. Under the AWWA C-900 standard, working pressure of ASTM 2241 160 psi pipe is derated to 98 psi. The existing pipe is generally laid at least 5-1/2 feet deep and along the
south side within the easement for Indian Paintbrush Trail.
A buried pressure reduction valve (PRV) vault is located under the roadway adjacent to Lot
7 at valve elevation of 6430’. The valve is a Clayton Series 90-01 downstream-sensing
pressure sustaining valve. The pressure gauges are inoperative but the downstream
pressure sustaining valve appears to be operating. The gauges should be replaced with
good quality liquid-filled ones and the Clayton PRV Valve should be serviced. There is a
piped bypass so that the valve could be taken out of service temporarily. Photographs of
the vault interior are included in the GIS database. The PRV divides the service area into
two different pressure zones. Above the PRV, 6” diameter piping teed off and was extended
to the end of Lodge Pole Trail as part of the initial system.
In 1976-77, Phase II of the system was constructed using ductile Iron Pipe (DIP). Prior to
1991, DIP was manufactured in thickness class ranging from Class 50 (thin walled) up to
Class 56 (thick walled). In the 6” and 8” diameters, Class 50 pipe has a rated water working
pressure of 350 psi. The pipe is adequate for the specified rated working pressure plus a
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surge allowance of 100 psi. Six (6”) diameter was extended from the Main Tank to the
north and south. The north pipeline crossed Common Area Lot 14 to Paintbrush Trail, then
runs up Paintbrush Trail to the junction with Paintbrush Court, where the pipeline tees.
One leg runs down Paintbrush Court and the other leg continues up Paintbrush Trail to the
North Tank. The south pipeline consists of 6” DIP extended up Lupine Trail to a point
adjacent to Lot 40 where it was terminated with an air relief vault.
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.
In addition, an extension to Bluebell Trail was made with 6” diameter DIP, connected to the
main pipeline just above the PRV vault on Paintbrush Trail then extended along an
easement across Lot 48, thence along the boundary between Lots 48/49 to the end of
Bluebell Trail, thence down Bluebell Trail to the junction of Lots 44/45/and 46. An air
relief valve was installed at the high point of this pipeline and a drain was installed at its
end.
In 1984, 6” DIP was connected at Lodge Pole Trail and extended east through McNeely
Mountain Subdivision which consists of 6 single family lots.
D.

Pump Stations

Phase II improvements in 1976 included not only piping previously addressed but a
booster pump station to service lots above the Main Tank elevation. Originally, two
horizontally configured turbine pumps were mounted in piping drafting water from the
Main Tank. The system has since been reconfigured and now consists of two vertically
mounted Berkley BVM8-100 turbine pumps. Name plate data indicates they will produce
53 gpm @ 375’ of head. The motors are single phase 7.5 BHP. The booster pumps turn onoff based on water level in the North Tank, however there is a protective low level shut off
that turns the pumps off when water level in the Main Tank drops below a preset level.
(Controls are discussed in greater detail below.) The Water District keeps a spare pump
and motor on hand. The pumps, piping and controls are housed within the Main Tank
Building at elevation 6670’. Photos and details are available in the GIS database.
Phase III improvements in 1978 included installation of the Lupine Trail Booster Pump
Station, located in the road easement adjacent to Lot 55. The pump station is a prefabricated steel package unit installed below ground on a bypass pipe. The pump station
was manufactured by USEMCO and includes two pumps rated for 25 gpm at 120 feet of
head, piping, valving, lights, and exhaust fan. The pumps are driven by 5 BHP 230 V single
phase motors. The ground at the pump station is at elevation 6910’. Water is supplied by
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the Main Pump Station, and the Booster Pump Station adds enough pressure to service all
residences above its location and fill the South Tank. The pumps are turned on-off by the
sensed water level in the South Tank. The control signal is carried by a buried wire.
The following information is summarized from the Water System Master Plan1 document.
Well House No.2 located on Lodgepole Trail at elevation 6524’, was originally constructed
in 1999. The building was 8’by 12’and consisted of a framed wooden structure, insulated
and heated, on a concrete stem wall foundation with floor drain, and concrete floor. The
well house contains piping, valving, power and controls, and a liquid sodium hypochlorination system for Well No. 2. All appropriate and required valves and metering is in
place. The power supply includes an electric transformer with a 240 volt single-phase
output. Inside the building is a 25 KVA transformer to increase voltage to 480 volt singlephase. The transformer feeds a Hitachi J300-300HFU 50 BHP VFD rated at 65 amps with 3
phase output to power the 15 BHP well pump. Well pump control and flow data
transmission is provided by a radiotelemetry link back to the Main Tank Building.
The Lodgepole Booster Pump Station was constructed in 2007 to address low pressure
problems at the upper end of Lodgepole Drive, which was originally supplied by gravity
from the Main Tank. This Booster Pump Station is an expansion of Well House No. 2. Well
House No. 2 was increased in size to 8’ by 20’ to accommodate the added piping and
pumps. The pumps are two Berkley BVM8-20 vertical turbines with 1-1/2 BHP 230 volt 3
phase motors. The motors are powered by Goulds Aquavar CPC variable frequency drives
(VFD). A pressure transducer provides signal to the VFDs which operate to maintain a
constant set point pressure in the system. All piping is steel and DIP. Photos and layout of
the system is available in the GIS database. The Well House and equipment are in good
condition.
E.

Pressure Zones

The service area is comprised of five different pressure zones as depicted on Figure II.1.
For purposes of this study the zones are identified as 1 through 5. Table II.2 lists the zones
along with range of elevation and static pressures.
The lower zone (Zone 1) includes the easterly lots outside the subdivision and Lots 1-7 in
Indian Paintbrush Subdivision. The upper edge of the zone is separated by the PRV valve at
elevation 6430’. Zone 2 extends westerly above the PRV valve to the elevation of the Main
Tank at elevation 6683’ (top of tank). Zone 3 extends north above the Main Tank to the
Upper Tank at elevation 6988’ (top of tank). Zone 3 also extends above the Main Tank
along Lupine Trail to the Booster Pump Station at elevation 6910’. Zone 4 extends west
above the Lupine Trail Booster Pump Station to the South Tank. Zone 5 extends up
Lodgepole Trail above Pump Station No. 2 and also eastward up McNeely Lane. The
Pressure Zones and static pressure ranges are summarized in Table II.2.
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Table II.2

Indian Paintbrush Pressure Zones
Elevation Range Pressure Range

Zone 1

Zone 2

Zone 3

Zone 4

Zone 5

6430

40 psi*

6200

140 psi

6676

3 psi

6430

110 psi

6979

4 psi

6676

135 psi

7121

0

6910

91 psi

6625

33 psi**

6528

75 psi

*Based on PRV release pressure of 40 psi.
**Based on Pump Station No.2 discharge pressure of 75 psi at elevation of 6528’.
F.

Controls

A number of protocols are used to control pump status (both booster and supply), based
upon water levels in the three tanks. Pressure transducers sense water level in each tank
and transmit the value to a Programmable Logic Controller (PLC) in the main tank building
(for the Main and North Tanks) or the Lupine Booster Station (for the South Tank).
The Main Tank is supplied by Wells 1 and 2 and the Spring, if the latter is in service. These
sources are commanded on or off depending on the water level in the tank. Also, calls for
water by the North Tank will be overridden if there is not sufficient water in the Main Tank.
The following table presents the values at which various statuses are reached.
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Table II.3
Main Tank
Water
Level (ft
Component abv sensor)

Controls Status

Status

Action

Code

Main Tank
13.7

High Alarm

13.0

Tank Full

Light on

Well No. 1

M1
12.9

OFF

Call Well 1 off

9.5

ON

Call Well 1 on

Well No. 2

M3
12.0

OFF

Call Well 2 off

9.4

ON

Call Well 2 on

Spring

M2
11.4

OFF

Call Spring solenoid valve closed

9.6

ON

Call Spring solenoid valve open

North Tank
Boosters

M4
6.5

ON

Allow North Tank Boosters on

6.0

OFF

Disallow North Tank Boosters / call off

7.0

Low Alarm

Light on

Main Tank

Well No. 1 does not have low water protection on the pump. Well # 2 apparently does.
Totalizing flow meters (Seametrics) are installed at both well locations.
The North Tank is supplied from the Main Tank by the booster pumps in the Main Tank
building. This pressure zone also supplies water to the Lupine Way Booster Pump. When
water levels fall in the North Tank, either by flow out to residences or to the Lupine Booster
Pump, the booster pumps in the Main Tank building will be called on. The same PLC in the
Main Tank building as the Main Tank controls is used. If sufficient water is not available in
the Main Tank, the booster pumps will be disallowed. However, such protection does not
exist at the Lupine Booster Station, discussed below. The following table describes the
North Tank controls.

11

Table II.4

North Tank Controls

Tank Water Level
Tank / Supply

(ft abv sensor)

Status

Action

Code

North Tank
13.7

High Alarm Light on

13.7

Tank Full

1st Booster

N4
13.0

OFF

Call Booster Pump 1 off

9.5

ON

Call Booster Pump 1 on

2nd Booster

N1
12.6

OFF

Call Booster Pump 2 off

8.0

ON

Call Booster Pump 2 on

7.0

Low Alarm

Light on

North Tank

Note N2, N3 unused

N2, N3

The South Tank is supplied by the Lupine Trail Booster Station, which pumps out of the
North Tank Zone. This pump station is solely controlled by level in the South Tank,
irrespective of North Tank Level or booster pump status. Controls are located in the
booster station vault. The booster station is called off at full, and on “a few feet” below full.
As it feeds a relatively small tank, this booster station is typically operating during times of
regular water use (for example, summer days). Incoming pressure is typically about 40 psi,
with outgoing about 95 psi.
The Upper Lodgepole Trail and McNeely Lane areas are supplied by the Lodgepole Trail
Booster Station. These pumps are VFD operated to provide a consistent pressure within
the zone based on pressure sensed within the Well 2 Pump House. In the summer, the
pumps are observed to frequently operate at low speeds as water is used within the zone.
The pressure setting is typically 70 psi.
G.

Inventory and GIS

The baseline condition of the existing water system was inventoried in the summer and fall
of 2012. Various system components including tanks, pump station, valves, wells,
hydrants, and curb stops were identified in the field and included in the inventory.
Components were surveyed using survey-grade GPS, and their condition assessed. Basic
information such as manufacturer, size, and operational settings were recorded; photos
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were taken; and sketches made of the layout of critical components. Needed improvements
were noted. These data were then compiled by location.
The survey and inventory data together were combined into a geographic information
system (GIS), forming a powerful tool for managing the water system. The GIS allows a
user to easily recall details of any single water system component, review the overall
system layout, or plan improvements.
The inventory was performed by NE, and the GIS was produced by sub-consultant
Greenwood Mapping, Inc, of Wilson, Wyoming. The GIS is provided in both ArcGIS and
MapInfo formats. Horizontal data are in NAD83 geographic coordinates, and vertical data
are in NAVD88. Background data include aerial photography; elevation contours at 5-ft
intervals; and parcel boundaries and ownership, including easements.
The complete GIS is included on a CD attached as Appendix 3. An image of the software and
data is shown here as Figure II.3 for illustration purposes. Note that the GIS depicts
background information along with the pipe layout; tank locations; curb stops and other
valves; and inventory notes depicted.
To access the GIS, GIS software must be installed on the user’s computer. The CD contains a
link to the most current version of GIS software in the README.html file. Opening the link
in a web browser and installing the free software will allow the user to view the GIS readonly.
H.

Status of Previous Recommendations for Improvements to Existing System

In 2009, Advance Engineering issued a Water System Master Plan, which served in place of
a Level I report and contained a number of recommendations. These pertained to both
improvements in the water system components and the organizational structure. The
following list itemizes the recommendations in the 2009 Water System Master Plan, the
status of each recommendation, and any future work that still applies.
•

Monitor Water Usage and Production
o Recommendations:
 Identify trends in water use and well output
 Record water use, based upon well production
 Monitor well production, particularly during July and August (peak
use) and April and November (no bleeders, no irrigation)
 Through consumer education and conservation measures, educate
and inform water users on the water system and its limitations
o Current Status:
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•

•

•

Both wells are currently metered, occasionally monitored.
Dataloggers allow for recording daily production. This data is
available year-round.
 More residents are aware of water needs following formation of
Water District, discussed in greater detail below.
o Future Work:
 Continue monitoring and regularly record data on a monthly basis.
 Regularly communicate with water users, now customers, via
meetings, mailings, and signage.
Contingency Plan to Increase Water Supply
o Recommendation:
 Deepen Well No. 2. Plans approved and permitted by DEQ.
o Current Status:
 Well No. 2 pump set deeper within well in 2012 following pump test.
 Well No. 1 also improved in September 2012.
o Future Work:
 Service well pumps and motors when production falls, observable by
reviewing and comparing average flow rate meter data. Schedule
pump maintenance for shoulder seasons when taking a well out of
service for maintenance is less disruptive.
Form a Special District
o Recommendation:
 Form an Improvement and Service District or Water District.
o Current Status:
 Water District was formed in 2010.
o Future Work:
 Implement rules and regulations, policies and procedures, annual
budget, and a tiered rate structure.
Make Application to WWDC Program
o Recommendation:
 Level II study recommended
o Current Status:
 This report is the conclusion of the Level II study.
o Future Work:
 Proceed to Water Development Level III.
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Figure II.3 - Example inventory results displayed within geographic information system

15

•

Submit Application for Enlargement for Well No. 1 to SEO
o Recommendation:
 Well No. 1 permitted for 25 gpm but is producing 40 gpm. Permit
should be enlarged to account for greater production
o Current Status:
 No enlargement has been filed.
o Future Work
 Submit application for enlargement for Well No. 1 to SEO for 40 gpm.

III.

WATER DEMANDS

A.

Existing Demand

The District is comprised of 77 single family lots of which 66 are developed and are
presently served. Data acquired through a survey questionnaire, circulated in August 2012,
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
information:
Average Daily Demand

52,880 gpd

Maximum Daily Demand

79,505 gpd

Peak Hour Demand has not been estimated. However, peak production is a function of
combined well production. The maximum instantaneous value during the monitoring
period is 70 gpm; so it is assumed Peak Hour Demand is at least that amount. Projecting
the foregoing demands based on a build out of all 77 lots yields the following:
Design Average Daily Demand (DADD)

61,700 gpd

Design Maximum Daily Demand (DMDD)

92,800 gpd

Peak Hour Demand (PHD)

70 gpm

It is recognized that system leakage is a component of overall system demand. A leakage
survey of the system was completed by Utility Services Associates on May 23, 2013 using
enhanced acoustical equipment and methods. Two leaks at two different fire hydrants
were identified and estimated at a total of 4 gpm. A copy of the leak survey report is
included in Appendix 4. However, if some leaks are located and repaired, others will
persist and additional ones will likely develop. Thus, over all leakage should be viewed as a
portion of system demand for planning purposes and it is regarded as such for this
analysis.
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The projected demands do not account for increased use as a result of guest house
construction and occupancy, nor do they account for fire demands. Applicable Teton
County development regulations allow one guest house per lot providing other constraints
are met including allowable terrain slopes. It should be assumed that eventually some
guest houses will be constructed and periodically occupied.
B.

Fire Flow Demand

The Fire Protection Resolution (2008) for new subdivisions in Teton County has several
requirements, including:
Section 2.3.3.1-Subdivisions with 30 or more residential lots, where average densities are 1
unit to 3 acres or more, shall provide a water source in the form of........
Section 2.3.6.1.1-Central Mains with Hydrants-A central hydrant system shall be capable of
providing a minimum of 1000 gpm for not less than 2 hours at a residual pressure of 20 psi.
Section 2.3.6.4-Dry Hydrant with Cistern Type Storage. Dry hydrants with cistern type
storage shall be designed specifically to the aquifer in which it will be used, but will be
designed to flow a minimum of 500 gpm for not less than 2 hours......
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.
Although Indian Paintbrush development is “grandfathered” from these requirements, and
providing fire flow is discretionary, the flow rates and volumes should be regarded as
acceptable criteria and provide guidance during future planning when considering fire flow
storage and supply. In a general sense the minimum required for initial attack on a fire
appears to be a flow rate of 500 gpm and a storage amount of 30,000 gallons. For planning
purposes, a minimum fire storage amount of 30,000 gallons shall be used.

IV.

REGULATORY REQUIREMENTS

Wyoming Department of Environmental Quality – Water Quality Division public water
supply requirements are set forth in the Chapter 12 Regulations. Contained in those
regulations are the following provisions regarding source development:
Section 9(b) Groundwater
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(i)

A. The total developed groundwater source, along with other water sources, shall
provide a combined capacity that shall equal or exceed the design maximum daily
demand.
B. A minimum of two wells, or 1 well and finished water storage equal to twice the
design maximum daily demand shall be provided
C. Where two wells are provided, the sources shall be capable of equaling or
exceeding the design average daily demand with the largest producing well out of
service.

Section 13(a) Finished Water Storage
(i)

(B)
Water systems serving 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.

(i)

(D)
Storage need not be provided in a well supply system where a minimum of
two wells are provided and the maximum hour demand or fire demand, whichever
is greater, can be supplied with the largest well out of service.

A.

Evaluation

Comparing supply capability with Chapter 12 Section 9 requirements yields the following:
Where DMDD = Design Maximum Daily Demand
DADD = Design Average Daily Demand
1)
•
•

Well No.1 + Well #2 supply is 86,400 gpd < DMDD of 92,800 gpd - fails
requirement
Well No.1 + Well #2 + spring supply is 108,000 gpd > DMDD of 92,800 gpd exceeds requirement

2)
•
•
•
•

Two wells are provided - exceeds requirement
If Well No.1 is down, then Well #2 + storage is 82,000 gpd << 2 x DMDD - fails
requirement
If Well No.1 is down, then Well #2 + storage + spring is 103,000 gpd << 2 x DMDD
- fails requirement
If Well #2 is down, then Well No.1 + storage is 96,400 gpd << 2 x DMDD - fails
requirement
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•

If Well #2 is down, then Well No.1 + storage + spring is 118,000 gpd << 2 x DMDD
- fails requirement

•

If Well No.1 is down, Well #2 provides 36,000 gpd < DADD of 61,700 gpd - fails
requirement
If Well No.1 is down, Well #2 + spring provides 57,600 gpd << DADD of 61,700
gpd - fails requirement

3)

•

The foregoing evaluation points out that the existing water supply system cannot meet the
various water supply redundancy requirements. The only supply requirement met is when
the spring is included in the sources of supply, then total supply exceeds the DMDD of
92,800 gpd. Two subtleties need to be considered in this particular scenario:
•

•

Supply exceeds the DMDD only when both wells are pumped in excess of 80% of
the time or (19 to 20 hours/day). Typically wells are designed to produce the
yield amount for ⅓ to ½ the time or (8 to 12 hours/day). This allows the wells to
recover and precludes pumps short-cycling on a recurring basis. With only an
abbreviated constant rate well test, a conservative approach in designing the
pump run duration is warranted.
Due to the risk of having to treat the spring water in the event EPA determines
that it is Groundwater Under the Influence of Surface Water, the Water District
may elect to not connect the spring into the water supply system.

It is concluded from this evaluation that an additional and legitimate source of
groundwater is needed to meet the redundancy requirements of the WDEQ-WQD Chapter
12 Rules. In order to size a well to meet redundancy requirements, the following
conditions were assumed:
•
•
•

Assume spring flow of 15 gpm is not connected to system
Assume Well No.1 is down and 35 gpm yield is unavailable
Design new well to pump required volume operating 50% of time (12hours/day)
max.

Solution:
DADD

61,700 gpd

Well #2 runs 50% of time pumping 25 gpm

-18,000 gpd

Deficiency

43,700 gpd

43,700 gpd/720 min (new well runs 50% of time)

61 gpm
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Therefore drill and develop a new well(s) at 60-65 gpm yield
If new well is down, supply equals Well No.1 + Well #2 = 60 gpm
60 gpm = 86,400 gpd > DADD of 61,700 gpd - exceeds requirement and
Total developed sources are Well No.1 + Well #2 + Proposed Well = 120 gpm
120 gpm = 172,800 gpd > DMDD of 92,800 gpd - exceeds requirement
Thus Chapter XII Section 9 requirements would be met.
If fire supply storage is considered then storage should conform to minimum Wildland
Urban Interface recommendations:
Storage = DADD plus 1000 gpm x 30 min = 61,700 + 30,000 =

91,700 gal.

Recommended Storage

91,700 gal.

Existing Storage

(-)46,000 gal.
Deficiency

50,000 gal. (RND)

Provide 50,000 gallons of additional storage for the system.
Thus Chapter 12 Section 13 requirements are met or exceeded.

V.

GROUND WATER SUPPLY

Lidstone and Associates, Inc. (LA) as a sub-consultant to NE for this project, completed an
evaluation of the District’s existing water supply sources in September 2012. This
assessment included test pumping, water quality analysis of each of the District’s water
supply wells, and MPA testing of water discharged from Burts Canyon Spring. The
purposes of this effort were:
•
•
•
•

To verify whether or not Burts Canyon Spring was under the influence of surface
water;
To determine whether a deeper pump setting at Indian Paintbrush No. 1 would
allow for more water to be produced from that well on a long term basis;
To evaluate the overall water production capacity of Indian Paintbrush # 2; and
To determine whether additional groundwater exploration and water supply
development is necessary to meet current and future water demand.

For well testing purposes, a temporary discharge permit was acquired from the WDEQWQD. Permit to Construct No. 12-362 allowed the land application of water discharged
from these two municipal supply wells to ephemeral tributaries of Fish Creek. The
following sections provide details and results of the assessment.
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A.

Burts Canyon Spring Evaluation

Burts Canyon Spring represents a perennial but currently unutilized source of water for the
District. Advance Engineering (2009) reported the details on how this spring was
originally plumbed into the water system when it was the sole source of supply. They also
reported that this spring discharged 14 gpm in 1984 and 16 gpm in October 2008. LA
gaged the flow of this spring at approximately 18 gpm in September 2012 based on the
flow from the overflow pipe with the shutoff valve in the chlorination vault closed. If the
source could be proven to be groundwater not under the direct influence of surface water,
the spring could be reconnected to the water system without treatment. Assuming that
were possible, a reliable 15 gpm could be added back to the water system at very little cost.
To determine whether the spring is under the influence of surface water, a Microscopic
Particulate Analysis (MPA) was run on a sample collected from Burts Canyon Spring
between September 19 and 20, 2012. The sample was submitted to CH Diagnostic and
Consulting Service for analysis. The laboratory provided a favorable score of zero
indicating low risk per EPA’s Consensus Method. The test detected nematodes at a
concentration of 3 per 100 gallons in addition to clay, silt, inorganic precipitates and
aggregates. No other organisms were detected in the sample. Test results are presented in
Appendix 5 along with an assessment of the results.
Although the MPA results were favorable, the presence of woody debris plugging the
solenoid valve in the chlorination vault complicates matters. Given the organic character of
this material, the District should proceed with caution because the presence of the woody
debris suggests surface water influence despite the favorable results of the initial MPA. The
results of a follow-up MPA on July 22, 2013 were also negative with respect to surface
water influence. Even though the results of both tests suggest the spring is not under the
direct influence of surface water, EPA may still require additional protection and isolation
of the spring and potentially treatment of the water source.
B.

Indian Paintbrush No.1 Well Evaluation

In collaboration with Thomas Drilling (Thomas), LA completed an evaluation of the Indian
Paintbrush No.1 Well and its pumping equipment. This well was originally completed in
1985 by Andrews Well Drilling (Andrews) to a depth of 335 feet. Constructed with 8-inch
diameter casing, this well yields water from fractured rocks through casing perforations
that extend from a depth of 255 to 295 feet below ground surface. The reported static
water level was 234 feet below ground surface with an original pump setting of 273 feet.
The existing pumping equipment was pulled and inspected, and a test pump was installed
in the well to assess its yields under current conditions with a deeper pump setting.
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Thomas removed and inspected the pumping equipment on September 17, 2012, and
found it to be in need of replacement and maintenance. The bottom impeller in the
Berkeley pump was broken which significantly reduced pump efficiency, and the Franklin
five horsepower motor had either a bearing or stator rotor problem which did not allow for
easy rotation of the motor shaft. Thomas also observed that the pitless unit O-ring seal was
compromised which allowed for significant leakage, and the pump wire had no ground
wire. Given these significant issues, Thomas recommended, and with the District’s consent,
replaced the pump, motor, electrical wire, and pitless adapter O-ring upon completion of
the aquifer tests. Thomas also added 21 feet of 2-inch diameter galvanized pump column
pipe, lowering the pump setting to a depth of 302 feet.
A stepped rate test was completed on September 18, 2012 with five different pumping
rates. Prior to the test, the static water level was measured at 245.61 feet below the top of
casing, which is approximately 11 feet lower than the level reported on the 1985 well
completion documents. The stepped rate test was conducted at pumping rates of 26, 34, 43,
54, and 65 gpm for 60 minutes at each step. At a pumping rate of 54 gpm, water levels in
the well began to significantly decline after 30 minutes into this step. The water level at the
65 gpm flow rate was drawn down to the pump intake within four minutes, indicating that
the highest tested discharge of 65 gpm is not sustainable. The specific capacity curve
included with the Figures in Appendix 6 indicates the sustainable yield of this well is less
than 43 gpm under current conditions. Analysis of the stepped rate test data yielded a
transmissivity and hydraulic conductivity of approximately 5,000 gallons per day per foot
(gpd/ft) and 100 gallons per day per square foot (gpd/ft2), respectively. Figures
summarizing the pumping and recovery portions of the stepped rate test data are included
in Appendix 6.
The constant rate test was run at a discharge rate of 43 gpm for eight hours on September
18, 2012. Results of the constant rate test are presented on the figures included in
Appendix 6. These results suggest that pumping drew water to the well from two of
fractured intervals. The first interval lies at a depth of approximately 271 feet and water
levels were drawn below this level after approximately 25 minutes of pumping. The other
interval lies at a depth of approximately 285 feet based on Andrew’s well log and sustained
the pumping through the end of the test. Following the pumping period, the water level
recovered to nearly static levels in a couple of hours. The shape of the recovery curve
indicates the upper fractured interval contributes a significant portion of water to the well.
Analysis of these test data yielded a transmissivity and hydraulic conductivity of 3,400
gpd/ft and 72 gpd/ft2, respectively. These aquifer parameters are consistent with the
fractured rock in which the well is completed.
Based on the results of stepped and constant rate aquifer testing, Indian Paintbrush No.1 is
not capable of yielding more water with a deeper pump setting. Nevertheless, the well
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remains capable of sustaining between a 35 and 40 gpm production rate. That is the design
pumping rate of the new pumping equipment installed in 2012 which was set to a depth of
approximately 302 feet, or approximately 5 feet below the bottom of the casing
perforations.
C.

Indian Paintbrush #2 Test Pumping

To determine the pumping rate that Indian Paintbrush #2 can sustain, LA completed
stepped and constant rate aquifer tests of this well in September 2012. Indian Paintbrush
#2 was completed by Weber Drilling (Weber) in November 1999 and placed into service in
March 2001. Drilled to a depth of 350 feet, this well was completed in a telescoped fashion
with 10 inch diameter steel casing from land surface to a depth of 200 feet and 8 inch
diameter PVC casing and screen extending from a depth of 190 to 350 feet. The skillsaw
slotted screen lies between depths of 210 and 350 feet. Upon completion the depth to
water was reported to be 160 feet. In September 2012, in advance of the tests, the static
water level was measured at 208.1 feet below the top of casing, or approximately 48 feet
lower than when the well was completed. The well yielded 90 gpm when first completed,
but Advance Engineering (2009) indicated the yield of this well had diminished to 26 to 30
gpm in 2006. At the time of the Phase I investigation, the pumping equipment was
configured to only produce 15 gpm from the well.
Results of the stepped rate test indicate this well is capable of yielding up to 42 gpm for
short durations. The stepped rate test was conducted at pumping rates of 16, 24, 33, and 42
gpm on September 21, 2012. Noticeable increases in drawdown were observed during the
33 and 42 gpm steps relative to the 16 and 24 gpm steps. At the highest tested discharge
rate of 42 gpm, the water level in the well was drawn down almost to the pump intake at
the end of the step. The specific capacity curve included with the Figures for this well in
Appendix 6 indicates the sustainable yield of this well is currently less than 33 gpm.
Analysis of the stepped rate test data yielded a transmissivity and hydraulic conductivity of
485 gpd/ft and 3 gpd/ft2, respectively.
Constant rate testing of the well on September 22, 2012 revealed the current sustainable
pumping rate of this well is similar to the pumping yield in 2006. The constant rate test was
run at a discharge rate of 27 gpm for 20 hours. The Constant Rate Test figure for this well in
Appendix 6 indicates the well approached dynamic equilibrium conditions after
approximately three hours pumping, but water levels continued to be drawn down slowly
during the rest of the test. Analysis of these test data yielded a transmissivity and hydraulic
conductivity of 479 gpd/ft and 3 gpd/ft2, respectively. These aquifer parameters are
consistent with the igneous rocks that Weber reported in the well completion documents.
Based on the results of these tests, the well appears capable of sustaining a 25 gpm
production rate. Upon completion of the tests and submittal of the well pumping
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recommendations included in Appendix 6, the District was notified of the recommended
pumping rates for the two wells.
D.

Source Water Quality

During the process of this assessment, water quality samples from both water supply wells
and Burts Canyon Spring were obtained and submitted for analysis for the inorganic
portions of the EPA drinking water quality suite. The samples were collected utilizing
established QA/QC procedures and delivered to Energy Laboratories of Casper, Wyoming.
Results of the sampling are summarized in Table V.1.
Based on the sampling results, all three of these sources meet Environmental Protection
Agency standards for drinking water for the analytes tested. The similarity of the results
between both wells and the spring were surprising based on depths to water at Indian
Paintbrush No.1 relative to the discharge elevation of Burts Canyon Spring just up the road.
It had been anticipated that testing of these waters would reveal unique geochemical
signatures due to their apparent hydrogeologic disconnection, but that was not the case.
The reason for their similarity likely results from an identical source of recharge:
snowmelt. Perhaps most notable are the low nitrate concentrations in all three sources
despite the use of septic systems for wastewater discharge since the 1970s. However the
nearest septic system is several hundred feet horizontally and vertically from any of the
three sources. Full analytical reports for the three samples are included in Appendix 7.
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Table V.1
Analyte

EPA Primary and
Secondary StandardsA

Water Quality Comparison
Burts Canyon
Spring

Indian
Paintbrush #1

Indian
Paintbrush #2

--

Quaternary
Aquifer

Paleozoic Aquifer

Paleozoic Aquifer

Location

--

T41N, R117W, Sec.
33 NWSW

T41N, R117W, Sec.
33 NWSW

T41N, R117W, Sec.
33 NWSE

Sample Date

--

9/17/2012

9/18/2012

9/21/2012

Water Temp1

--

7.8

8.1

5.4

pH2

6.5-8.5

7.71

7.04

7.56

Conductivity3

--

311

262

219

Calcium

--

52

47

37

Magnesium

--

22

14

12

Sodium

--

3

2

5

Potassium

--

2

3

2

Chloride

250

1

1

4

Nitrate+Nitrite

10

0.1

0.1

0.2

Sulfate

250

10

11

3

Fluoride

4

0.2

0.2

0.1

Carbonate

--

<5

<5

<5

Bicarbonate

--

243

194

162

TDS

500

204

199

167

Silica

--

20.3

37.9

43.8

Arsenic, Total

0.01

<0.001

0.002

0.001

Iron, Total

0.3

<0.03

0.08

0.13

Manganese,
Total

0.05

0.04

<0.01

<0.01

Selenium, Total

0.05

0.001

<0.001

<0.001

Uranium, Total

0.03

0.0032

0.0027

0.0005

Zinc, Total

5

<0.01

0.06

<0.01

Gross Alpha4

15

2.2

2.2

<1

Gross Beta4

50

2.8

0.5

<1

Radium 2264

5

0.22

0.33

0.07

Radium 2284

5

0.35

0.62

1.4

Water Source
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Table V.1 Water Quality Comparison Notes:
A Primary standards shown in bold
Bold and italicized results indicate results exceeds EPA primary standard.
Results listed in mg/l unless noted otherwise.
-- Indicates not applicable or no analytical data available.
< Symbol indicates analyte concentration was below laboratory method detection limit shown.
1 - Temperature in degrees centigrade. Measured in field at time of sampling.
2 - pH reported in standard units. Measured in field at time of sampling.
3 - Conductivity reported in uS/cm. Measured in field at time of sampling.
4 - Reported in terms of pCi/L.

VI.

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.
A.

Hydrogeologic and Well Siting Investigation

Sub-consultant LA completed a hydrogeologic evaluation of the District property and
nearby areas for the purpose of identifying potential well sites that would provide the
required yield. The intent of the investigation was to locate and drill test holes to identify
the best location for a test well. The evaluation included a review of readily available
geologic and hydrogeologic reports, water well completion reports, aquifer tests completed
on the District’s wells, and interpretation of aerial photographs. A geologic and
hydrogeologic reconnaissance of the area was also completed. The District was contacted
to identify landowners who would be favorable toward drilling on their property. The
results of this evaluation are included in Appendix 8.
The complex geologic setting made the successful completion of a high yielding well
uncertain. The District lies along the northeastern margin of the Wyoming Fold and Thrust
Belt within the Snake River Range above Fish Creek and the Snake River Valley. Due to
intense deformation, bedrock units within this area have been shifted and uplifted,
sheared, folded, intruded by volcanic flows, and fractured. The bedrock units in this area
are also covered by glacial deposits which complicated determining the actual underlying
bedrock. Figure VI.1 presents the bedrock geologic units that underlie the area based on
modifications made to the geologic map of Oriel and Moore (1985). Given the geology, it
was apparent that the Paleozoic Aquifer as defined by Ahern, Collentine, and Cook (1981)
was the best target for exploration. A lineament analysis of the local area was completed to
identify potential structural features that may have enhanced the permeability and water
yielding potential of the local bedrock units and the Paleozoic Aquifer. Figure VI.2 presents
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the lineaments that were identified from historic color, black and white, and infrared aerial
photography.
As shown on Figure VI.1 in Appendix 8, two areas were identified for exploration test hole
drilling. Within these areas, LA selected four potential drill sites along the drainages on
Paintbrush Trail (eastern sites), and three sites along the northern perimeter or ridge of
the subdivision (western sites). The sites were selected to take advantage of potentially
fractured, permeable and water yielding rock units. Within the Paleozoic Aquifer the Wells
Formation and Mission Canyon Limestone represented the two best rock units from which
to obtain water due to their potential yield and water quality characteristics. The Amsden
Formation is present but is typically considered a less significant aquifer. The eastern sites
were ranked higher in priority for drilling than the western sites because the permeability
of the aquifers in the eastern area appeared to have been better enhanced through
structural deformation. Details of the specific sites selected, including subdivision lot
number and land ownership, are summarized in Table 1 in Appendix 8.
LA recommended that first test hole be drilled at one of the eastern sites, located along or
at intersections of the three most prominent lineaments. The proposed test hole locations
are shown on Figure 1 in Appendix 8. As shown on Figure VI.2 within the east half of
Section33, the three lineaments lie along Burts Canyon, the adjacent northern drainage,
and along a line extending from the Martindale-1 through the Sleeping Indian-1 sites,
which may be associated with the regional Teton Fault shown on Figure VI.1. The
subdivision’s existing wells, Indian Paintbrush No.1 and #2 that are shown on Figure 1 in
Appendix 8, are located on these same lineaments west or south of the four identified sites.
Based on the productivity of these two existing wells, similar or potentially greater
groundwater production from the Wells Formation and/or Mission Canyon Limestone in
this area was anticipated. Additional advantages of these sites included shallow depths to
water, and potentially shallow drilling depths. Martindale-1 was the highest ranked drill
site because it was located at the intersection of two major lineaments. Bosch-1 was the
second highest ranked drill site because it lay along the same major lineament as Indian
Paintbrush #2. Snowdon-1 was the third highest ranked site followed by Sleeping Indian1. Potential disadvantages of these sites included their relatively lower elevation relative to
most of the subdivision, and the apparent need for access and drilling pad improvements to
allow for test hole/test well drilling. Given its location, the most southern site, Sleeping
Indian-1, could also have potentially interfered with groundwater production from Indian
Paintbrush #2.
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Ranked lower in priority than the eastern sites, the western sites were selected to take
advantage of any permeability enhancement of the Wells Formation associated with
several lineaments that cross through this area. These three sites were generally accessible
from Paintbrush Trail and associated residences, lie in close proximity and elevation to the
North Tank, and were located on relatively flat terrain. Within this area, Walker-1 ranked
highest in priority because it lay along one of the more prominent lineaments. Wyoming-2
was the second highest ranked site because it lye along the same lineament further
northeast on state land. Becker-1 was the lowest ranked site in this area because it lay near
but not necessarily along any particular lineament. Potential disadvantages of these three
sites included deep depths to water, deeper drilling depths, and potentially higher costs for
permanent access to a production well located on state land. While the temporary use
permit fees for state land were likely to cost around $2,000, and the special use lease fees
would consist of both an annual rental fee for the actual market value of the Teton County
property leased and $10 per acre foot of water used.
In advance of test hole and test well drilling, appropriate permits and consents were
obtained. LA acquired test well permits from the Wyoming State Engineer’s Office for the
drilling and well completion aspects of the project. NE acquired consent to drill on
properties owned by Lowell Martindale (Lot 5), Margot Snowdon (Lot 44) and Common
Area (Lot 46).
B.

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 by High Plains Drilling, Inc. (High Plains)
utilizing direct air rotary and casing underreaming methods. Due to the high cost of this
test hole relative to the overall drilling budget and favorable aquifer conditions
encountered, only one test hole was drilled in order to save budgeted funds for the test
well. The geologic and hydrogeologic characteristics of the test hole were logged, and some
sample cuttings were submitted to Johnson Screens for sieve analysis and well design
consultation. After drilling out a bridged-off portion of the borehole at a depth of 370 feet,
High Plains plugged the test hole with pea gravel to a depth of approximately 100 feet, 90
feet of bentonite chips, and 10 feet of concrete/neat cement to land surface. A lithologic log
of the test hole is presented on Figure VI.3.
Test hole drilling at Martindale-1 revealed and confirmed that the site is underlain by
saturated bedrock units belonging to the Paleozoic Aquifer, and that this area may yield a
significant amount of groundwater to the test well. As shown on Figure VI.3, the test hole
was drilled through 10 feet of glacial cover before drilling through the Amsden Formation
into the Mission Canyon Limestone. The Amsden Formation yielded varying quantities of
water from several different lithologic units. Approximately 15-20 gpm were produced
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while drilling at a depth of 145 feet through interbeds of dolomite and obsidian. From 160
to 175 feet, High Plains drilled through approximately 15 feet of unconsolidated sandy
gravel that yielded approximately 20 gpm. A sample of this material was submitted to
Johnson Screen for well design purposes. Due to the presence of this loose material, High
Plains drilled an 8 inch diameter borehole from land surface and enderreamed 6 inch
diameter casing to a depth of 300 feet. An additional 20 gpm was obtained from a sandy
limestone at 280-300 feet. Below that depth, High Plains completed an open hole to the
bottom of the borehole. An additional 50 gpm was encountered in siltstone at a depth of
363 feet. Encountered at a depth of 374 feet, the Mission Canyon Limestone yielded the
most significant water volumes in the test hole during drilling at deeper depths from
limestone and sandy limestone interbeds. While initially encountered just above the
contact with the Amsden Formation, the test hole yielded 50 gpm from depths of 363 to
400 feet. Yields rose during drilling to approximately 120 gpm between depths of 400-450
feet. That yield was generally sustained to the bottom of the borehole at 600 feet.
The water bearing intervals in the Amsden and Mission Canyon formations appeared to be
hydraulically connected. Measured field conductivities of water produced during drilling
ranged from 340 µS at a depth of 146 feet to 326 µS at a depth of 600 feet. The depth to
water was recorded at 57.9 feet the morning after the test hole had been drilled to a depth
of 600 feet. This similarity in water quality and high water table indicates the Amsden
Formation and Mission Canyon Limestone are hydraulically connected.
Based on the results of the test hole drilling, LA recommended completing a test well at this
location offset from the test hole.
C.

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. As shown on Figure 1 in Appendix 8, the Martindale-1 Test
Well (test well) is located in the SWNE of Section 33 in Township 41N, Range 117W 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 existing six inch
diameter transmission pipeline on Bluebell Trail.
Drilling and well construction were subcontracted and the necessary permits were
obtained from the appropriate agencies. Bid documents were prepared and bids were
publically solicited according to WWDC procedures. Thomas Drilling, Inc. (Thomas) of
Afton, Wyoming, provided the sole bid for this project and after review of the bid pricing,
the drilling sub-contract was awarded to them in April 2014. With assistance from NE and
prior to test hole drilling, the WWDC acquired a temporary access agreement from Lowell
Martindale on Lot 5 to complete the test well on his property. Permits to complete the work
were obtained from the SEO (Permit No. U.W. 200010) for test well construction, and the
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DEQ/WQD (Permit Nos. 13-132 and 13-133) for both well construction and discharge of
aquifer test water. Approved access agreements and permit documents are included in
Appendix 9.
1)

Drilling Conditions and Well Completion

Thomas completed the drilling and construction of the test well between May 8 and 21,
2014, in accordance with the drilling specifications. The well design incorporated 0.322
inch thick steel production casing to increase the corrosion resistance of the well, and a
coarse screen slot size and gravel pack to stabilize the borehole walls. An as-built diagram
of the well is shown on Figure VI.4. The drilling history for this well is included in
Appendix 10.
The well was drilled and completed by Thomas with a Schramm T90XD drill rig, and air
based drilling fluids. Utilizing direct air rotary methods with a downhole hammer and
casing underreamer, Thomas drilled the 14 inch borehole while advancing temporary
12.75 inch O.D. casing from land surface to a depth of 247 feet. Below that point, Thomas
drilled a 12 inch diameter open borehole to a depth of 555 feet utilizing direct air rotary
methods and drill foam (below 375 feet) with a downhole hammer. Due to deteriorating
borehole conditions, 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. As shown on Figure VI.4, the 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. Below the temporary casing set at a depth of 247 feet, Thomas
advanced the 12 inch diameter borehole at rates ranging from approximately 20 to 87 feet
per hour. After advancing this borehole to a depth of 435 feet on May 12th, Thomas
encountered a bridge in the borehole the following morning at a depth of 292 feet, and
after pushing through it, discovered 40 feet of fill at the bottom of the hole. After removing
this material, drilling penetration rates between 435 and 555 feet at the bottom of the hole
ranged from approximately 20 to 50 feet per hour. After terminating the hole at 555 feet
on May 13th, Thomas tagged the bottom of the borehole the following morning at 292 feet,
or approximately 45 feet below the bottom of the temporary 12.75 inch O.D. casing on the
morning of May 14th. The drilling history included in Appendix 10 provides time sequential
details on the deterioration of the borehole.
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With hole conditions deteriorating rapidly, Thomas spent considerable time and effort to
clean a portion of the hole for purposes of completing the well. On May 14th, Thomas
attempted to ream and clean the borehole to a depth of approximately 380 to 400 feet in an
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effort to prepare the hole to accommodate 8.625 inch O.D. casing and screen. That attempt
was unsuccessful. Thomas then prepared to resume drilling 14 inch borehole with 12.75
inch O.D. casing to extend it lower in the hole for purposes of completing the well. Part of
that preparation included raising the bottom of the 12.75 inch O.D. casing to a depth of 227
feet in order to set the casing underreamer on the 14 inch bit. On May 15th, Thomas tagged
the hole bottom at a depth of 291 feet, and filled the hole from that point up to 231 feet
with approximately eight cubic yards of 0.5 inch crushed river rock in order to drill and
advance the 12.75 inch O.D. casing. Thomas noted the largest void was located between
279 and 291 feet below ground surface, which was primarily coincident with a yellowish
brown sandy siltstone. Utilizing direct air rotary techniques with both a casing
underreamer and a casing hammer, Thomas drilled 14 inch borehole with 12.75 inch O.D.
casing from a depth of 227 to 307 feet. Most of the 0.5 inch crushed river rock Thomas
added was removed from the borehole during the process of deepening the hole. On May
16th, following an unsuccessful attempt to move the 12.75 inch O.D. casing, Thomas tagged
the bottom of the hole at 307 feet. Thomas then tripped out their 14 inch underreaming
bit, and tripped in a 12 inch tri-cone button bit to clean out the hole below 307 feet.
Thomas drilled and cleaned out the hole to a depth of 368 feet. At that depth, LA directed
Thomas to begin construction of the well and provided the final well design, which
included the three screened intervals. Due to the fact the 12.75 inch O.D. casing could not
be moved, Thomas cut the casing at a depth of 238 feet for removal from that point to land
surface as the annular space was gravel packed. That cut resulted in leaving 12.75 inch
O.D. casing in the well from a depth of 238 to 307 feet as shown on Figure VI.4.
2)

Geologic and Hydrogeologic Conditions

LA completed the geologic and hydrogeologic logging of the test well. Over the full depth of
the test well, discrete samples of the drill cuttings were collected at regular intervals, and
composited over 10 foot intervals. The samples were obtained from the end of the cyclone
that directed the drill cuttings into a portable rolloff bin near the drill rig. LA logged the
samples in the field, and collected portions of these samples into chip trays. The drill
cuttings were described with respect to lithology, stratigraphic location, and potential
hydrogeologic properties. The lithologic log for the test well is summarized on Figure VI.4.
With Thomas use of air-based drilling fluids, LA was also able to either visually estimate or
measure via Parshall flume groundwater production from the borehole during drilling.
Drilling of the test well revealed the site is underlain primarily by the Amsden Formation,
and that the productive intervals of this unit differed from the test hole. Underlying surface
glacial deposits and soil, the Amsden Formation was encountered from 8 feet to a depth of
395 feet. This unit consisted of interbedded chert, obsidian, sandstone, mudstone,
siltstone, sandy limestone, dolomite, and limestone. While many of these materials were
competent, the mudstone and siltstone intervals readily deteriorated and disintegrated
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during drilling, particularly between the depth intervals of 285 to 295 feet and 358 to 395
feet. Their deterioration resulted in the inability to complete this well to the full design
depth of 550 feet. While groundwater was first encountered between 100 and 110 feet
below surface, the Amsden principally yielded water from sandstone, sandy limestone,
dolomite, dolomitic limestone, and limestone beds at the following depth intervals 110152, 211-231, 239-285, and 295-358 feet as noted on Figure VI.4. The most productive
water bearing zone was encountered at a depth of 332 feet where measured flume
discharges more than doubled from 49 gpm to 114 gpm across this zone.
In contrast to the Amsden Formation, the Mission Canyon Limestone is very consistent in
lithology, but yielded less water to the test well than it did in the 2013 test hole. Crystalline
to sandy limestone is the primary component of the Mission Canyon Limestone. Within or
between the limestone beds were thin yellow siltstone beds or veins. While the upper 60
to 65 feet of this limestone appeared to be permeable and water yielding, the lower portion
of the limestone did not appear to yield any additional water. While the zone of water
production was similar to the test hole, the amount of water emanating from this zone
appeared to be less based on visual flows and Thomas’ observations of the drill rig
instruments. Thomas’ use of drill foam below a depth of 375 feet to clean out the
incompetent overlying siltstone materials also masked the production of this lower zone.
3)

Well Development

Following well construction and prior to placing the annular seal in the well, Thomas
proceeded to settle the gravel pack and develop the well using a combination of techniques.
The gravel pack was settled into place via airlifting starting at a depth of 100 feet, and
moving progressively downward to airlift below the bottom of each of the three screened
intervals. With the initial gravel pack settlement complete, Thomas proceeded to develop
each of the screened intervals via simultaneous airlifting and jetting starting within the
bottommost screen from 320-355 feet. The jetting tool was slowly raised and lowered
throughout each of the three screened intervals to remove the drilling debris and fine
fraction of the gravel pack. Thomas also continued to add gravel pack material during
development to replace that which passed through the screens. After jetting and airlifting
through the uppermost screen, Thomas proceeded to airlift below each of the three
screened intervals in moving back to the well bottom. From a depth of 360 feet, the well
was airlifted and vigorously surged to stir up and remove any residual drilling debris and
fine gravel pack material. The screens were developed over three days in a period of 17.5
hours. During development, groundwater was discharged through the cyclone to the
rolloff bin and ultimately to land surface and the culvert along Paintbrush Trail east of the
wellhead. Thomas installed sealing materials in the annular space once development was
complete.
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Based upon field parameters, the chemical quality of the water produced was excellent, and
sand concentrations at the end of development were acceptable. Upon completion of well
development, indicator water quality parameters included pH of 8.28, electrical
conductivity of 312 µS/cm, and a temperature of 8.2 degrees Centigrade. These parameters
varied little during the three day development period from the initial parameters that
included a pH of 8.46, electrical conductivity of 313 µS/cm, and a temperature of 9.1
degrees Centigrade. Final imhoff cone samples included only trace amounts of both
sediment and sand, and the discharge was visually clear. As measured by a Parshall flume
set at the outlet of the culvert along Paintbrush Trail, discharge rates during development
ranged from 114 to 252 gpm depending upon the depth setting of the jetting tool and
hydraulic head conditions.
4)

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.
For test pumping purposes, Thomas installed the pump and all necessary appurtenances,
and assisted in data collection. A submersible electric test pump capable of yielding 300
gpm was utilized to complete both aquifer tests. The pump intake was positioned at a
depth of 300 feet. During the tests, groundwater was lifted from the pump through 4-inch
diameter steel column pipe, and routed through an 8-inch discharge manifold at ground
surface that consisted of a totalizing McCrometer flowmeter, pressure gage, sample port,
and a gate valve. Below the gate valve, a 6-inch flexible hose was used to discharge the
water into the culvert along Paintbrush Trail east of the wellhead. Discharge rates were
monitored with both the in-line McCrometer flowmeter and a Parshall flume. The
flowmeter was used to record both total gallons pumped and instantaneous flow. During
the stepped and constant rate tests, water level changes were monitored with an In-Situ
pressure transducer, while manual measurements were obtained with a Solinst water level
tape.
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.
Analytical results are summarized in Section VI.5.
a. Stepped Rate Testing
LA evaluated the potential yield of the test well through stepped rate aquifer testing. The
stepped rate test was completed on May 28, 2014. Prior to the test, the static water level
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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. The discharge rate was increased at the end of each step such that there was
no water level recovery between steps. The final step represented the maximum yield of
the pump as water levels were not drawn down to the pump intake. Figure VI.5 graphically
summarizes the drawdown associated with each pumping rate, and Figure VI.6 illustrates
the specific capacity curve of the well. Results of the stepped rate test are also summarized
in Table VI.1.
Based on the results of the test, the following conclusions were reached concerning the test
well:
 This well yields water most efficiently at pumping rates less than 270 gpm.
The specific capacity of the well diminished gradually from 5.7 to 3.9 gpm/ft
over the first five steps indicating the well was properly developed prior to
the tests. The maximum drawdown over the course of the test was
approximately 147 feet.
 The maximum yield point of the well is approximately 180 gpm. As shown on
Figure VI.6, the slope of the discharge vs. drawdown plot changes noticeably
after 180 gpm, and significantly past 250 gpm. While this well can and did
support higher pumping rates during testing, it will only do so for short
durations. Pumping at higher discharge rates for long durations is not
recommended.
 The hydrogeologic parameters of the Paleozoic Aquifer at this location are
typical of sandstone or fractured rock. Aquifer test analyses using
AquiferTest Pro™ revealed average transmissivity and hydraulic conductivity
values of 12,100 gpd/ft and 90 gpd/ft2. Based on recovery measurements, a
transmissivity and hydraulic conductivity of 6,700 gpd/ft and 50 gpd/ft2,
respectively, are more representative of the aquifer.
b. Constant Rate Testing
The sustainable yield of the test well was evaluated through long term constant rate
testing. Prior to the test, LA measured the water level to be 68.88 feet below the top of the
one inch PVC transducer tube. The constant rate test was completed between May 29 and
June 5, 2014. Based on the stepped rate test data, LA selected a target rate of 200 gpm, and
completed the test for seven days at an average discharge rate of 184 gpm. Figure VI.7
graphically summarizes the drawdown associated with the test, while Figure VI.8
summarizes the recovery data. Results of the constant rate test are also summarized in
Table VI.2.
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Table VI.1 Martindale-1 Test Well Stepped Rate Test Summary

Date

Elapsed
Time

Discharge
(gpm)

(min)

Depth¹
to
Drawdown²
Water
(ft)
(ft)

Sc³
(gpm/ft)

pH

Electrical
Conductivity

Temperature
(˚C)

(µS/cm)

5/28/2014

60

69

79.96

11.96

5.7

8.13

311

9.6

5/28/2014

60

110

88.34

20.34

5.4

8.03

312

9.2

5/28/2014

60

171

103.03

35.03

4.9

8.01

309

8.9

5/28/2014

60

210

115.57

47.57

4.4

7.97

310

9.2

5/28/2014

60

267

136.79

68.79

3.9

7.92

313

8.8

5/28/2014

60

311

187.52

119.52

2.6

7.83

312

8.9

5/28/2014

60

326

215.38

147.38

2.2

7.85

313

8.6

Notes:
1. Depth to water represents dynamic water level conditions at the end of each step during the test.
2. Drawdown at the end of each step, generally 60 minutes.
3. Specific capacity for the well at the end of each step. Equal to discharge divided by drawdown.
4. Static water level prior to test measured to be 68.00 feet below top of the one inch PVC transducer tube (Stickup above ground level
=2.42 feet; prior to site restoration).
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Table VI.2 Martindale-1 Test Well Constant Rate Test Summary
Elapsed
Time

Date

(min)
10080

5/296/5/2014

Design
Depth¹ Pump
Hydraulic
3
4
Discharge
Depth Drawdown²
Sc
Transmissivity
Pumping
to
Conductivity4
Rate
Water Setting
(gpm)
(ft)
(gpm/ft)
(gpd/ft)
2)
(gpd/ft
(ft)
(ft)
(gpm)
184

131.18

300

62.30

2.9

4,600

34

180

Notes:
1. Depth to water at the end of the test. Static water level prior to the test measured to be 68.88 feet below top of the one inch PVC transducer
tube.
2. Drawdown at the end of the test period.
3. Specific capacity for the well at the end of the test period. Equal to discharge divided by drawdown.
4. Hydrogeologic parameters derived from pumping or recovery data for the pumping well. Hydraulic conductivities based on productive
thickness of Paleozoic Aquifer (135 feet) at the Martindale-1 Test Well location. Storage coefficient could not be calculated due to the lack
of an observation well.

While contemplated, no water level measurements were obtained from either of the District’s existing production wells. Both
wells are outfitted with pitless adapters and have no direct means for measuring water levels. They also do not have pressure
transducers installed for data recording. Hence, LA was unable to monitor water levels in either of the District’s existing wells
during the test. A visual review of the discharge of Burts Canyon Spring did not reveal any impacts to that water source.
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The results of the constant rate test are summarized as follows:
 The well can sustain a production rate of 180 gpm. Surprisingly, the test did
not reveal any significant or adverse hydrogeologic boundary conditions in
the Paleozoic Aquifer.
 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.
c. Projected Development Impact
To assess the potential for well interference, LA evaluated the drawdowns associated with
pumping the test well on the District’s two existing production wells. This evaluation was
completed using AquiferTest Pro™ with the hydrogeologic parameters obtained from
analyses of the previous aquifer tests. For purposes of this assessment, it was assumed
that the test well was pumped constantly at a rate of 180 gpm for 20 years, and that the
other wells were not pumped during this time frame. LA assessed potential drawdown
using standard and modified Theissian analytical methods and using double porosity or
fracture methods developed by Warren and Root, and Moench. The fracture methods,
particularly those of Warren and Root, most closely simulated the pumping effects
observed during the constant rate test, and were used to estimate future drawdowns under
the pumping assumptions. Appendix 11 includes graphs of the simulated impacts and
figures showing contoured estimated drawdowns after 1, 5, 10, and 20 years of pumping.
Results of this assessment suggest that continuous pumping of the test well could reduce
water levels at Indian Paintbrush #1 and #2. Figures 1 through 4 in Appendix 11 illustrate
that drawdowns at Indian Paintbrush #1 and #2 could range from 12 to 15 feet after one
year, and from 20 to 26 feet after 20 years of continuous pumping. While the other wells
may be able to withstand this amount of interference, the actual magnitude of any well
interference will depend entirely upon local aquifer characteristics and the amount of
groundwater withdrawal. Review of Figures 5 through 8 in Appendix 11 indicates each
well could respond very differently in its amount of drawdown and in the timing after
which it might be affected (i.e. drawdown observed within one day, Figure 5, or after more
than 30 days of pumping, Figure 6).
Under typical operational conditions of intermittent pumping from all three production
wells, it is possible that the wells could interfere with each other. LA recommends the test
45

well and all other production wells be equipped with dedicated water level monitoring
equipment to assess and mitigate any potential losses in groundwater production from any
of the wells, and to optimize the operation and use of the wells. LA further recommends
the use of variable frequency drive pumps and motors to allow for variable groundwater
production rates that correspond to the needs of the water system.
5)

Water Quality

During the constant rate test, water quality samples were collected midway through and
near the end of the test, and submitted to Energy Laboratories of Casper, Wyoming, for
analysis. Similar to the existing District production wells, this well yields calcium
bicarbonate type groundwater. A summary of the analytical results from this sampling is
included in Table VI.3. Complete analytical results of these samples are included in
Appendix 12.
6)

Video Survey

To assess the physical integrity of the well following construction, development, and
testing, Thomas completed a downhole color video survey of the well on June 10, 2014. The
video revealed fine-grained silt resting on the screen wires between 345 and 355 feet
within the lowermost screened interval. Apparently there was insufficient water flow
through that zone to clean it during development. There was also some fine-grained
sediment filling the bottom of the well from a depth of 361 feet. Aside from those items,
the video generally revealed the well casing and screen are in excellent condition and ready
for use.
7)

Recommendations

The Martindale-1 Test Well was completed in the Paleozoic Aquifer to a depth of 365 feet
and will yield 180 gpm of high quality groundwater to the District. LA recommends the
District acquire this well and place this well in service with its other existing wells. The
pump should be placed at a depth of 300 feet above the lowermost screened interval, and
designed to pump up to 180 gpm. LA recommends the test well and all other production
wells be equipped with dedicated water level monitoring equipment to assess and mitigate
any potential losses in groundwater production from any of the wells, and to optimize the
operation and use of the wells. LA further recommends the use of variable frequency drive
pumps and motors to allow for variable groundwater production rates that correspond to
the needs of the water system up to the design pumping rate. Costs associated with this
alternative are presented in Section VII.

46

Table VI.3 Indian Paintbrush Water Sources Water Quality Summary
Analyte

EPA
Primary
and
Secondary
Standards

Burts
Canyon
Spring

Indian
Indian
MartindalePaintbrush Paintbrush 1 Test Well
#1
#2

Water Source

--

Quaternary Paleozoic
Aquifer
Aquifer

Paleozoic
Aquifer

Location

--

T41N,
R117W,
Sec. 33
NWSW

T41N, R117W,
Sec. 33 NWSW

T41N, R117W, T41N, R117W,
Sec. 33 NWSE Sec. 33 SWNE

T41N, R117W,
Sec. 33 SWNE

Sample Date

--

9/17/2012

9/18/2012

9/21/2012

6/2/2014

6/4/2014

Water Temp1

--

7.8

8.1

5.4

8.5

7.6

pH2

6.5-8.5

7.71

7.04

7.56

7.85

8.28

Conductivity3

--

311

262

219

315

310

Calcium

--

52

47

37

36

37

Magnesium

--

22

14

12

13

14

Sodium

--

3

2

5

4

4

Potassium

--

2

3

2

2

2

Chloride

250

1

1

4

2

2

Nitrate+Nitrite 10

0.1

0.1

0.2

0.1

0.1

Sulfate

250

10

11

3

8

8

Fluoride

4

0.2

0.2

0.1

0.2

0.2

Carbonate

--

<5

<5

<5

<5

<1

Bicarbonate

--

243

194

162

184

194

TDS

500

204

199

167

174

183

Silica

--

20.3

37.9

43.8

31

31.2

Arsenic, Total

0.01

<0.001

0.002

0.001

0.005

0.005

Iron, Total

0.3

<0.03

0.08

0.13

<0.03

<0.03

Manganese,
Total

0.05

0.04

<0.01

<0.01

<0.01

<0.01

Selenium,
Total

0.05

0.001

<0.001

<0.001

<0.001

<0.001

Uranium,
Total

0.03

0.0032

0.0027

0.0005

0.0008

0.0008

Zinc, Total

5

<0.01

0.06

<0.01

0.05

0.07

Gross Alpha4

15

2.2

2.2

<1

5.2

3.6
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Paleozoic
Aquifer

Martindale1 Test Well

Paleozoic
Aquifer

Table VI.3 Indian Paintbrush Water Sources Water Quality Summary (cont.)
Analyte

EPA
Primary
and
Secondary
Standards

Burts
Canyon
Spring

Indian
Indian
MartindalePaintbrush Paintbrush 1 Test Well
#1
#2

Martindale1 Test Well

Gross Beta4

50

2.8

0.5

<1

--

1.9

Radium 2264

5

0.22

0.33

0.07

0.2

0.1

Radium 2284

5

0.35

0.62

1.4

1

0.8

Notes:
A Primary standards shown in bold
Bold and italicized results indicate results exceeds EPA primary standard.
Results listed in mg/l unless noted otherwise.
-- Indicates not applicable or no analytical data available.
< Symbol indicates analyte concentration was below laboratory method detection limit shown.
1 - Temperature in degrees centigrade. Measured in field at time of sampling.
2 - pH reported in standard units. Measured in field at time of sampling.
3 - Conductivity reported in uS/cm. Measured in field at time of sampling.
4 - Reported in terms of pCi/L

VII.

CONCEPTUAL DESIGN

Alternative improvements to the water system are presented in this section along with
estimates of constructed costs. The prospective improvements are discussed and
presented by individual component, and the general location is shown on Figure VII.1.
Additional detail for each component is illustrated in the Conceptual Drawings contained in
Appendix 13.
A.

Structural Improvements

1)

Well No. 3

Discussion on alternative site locations and parameters dictating the preferred site were
discussed in Section VI. The Test Well has been drilled, developed and tested. The District
will be required to take formal action to obtain ownership of the Well. The final data and
well logs are contained in Appendices 10, 11 and 12 to this report.
Conceptual design includes sizing the well pump to deliver to the high water level in the
Main Tank at elevation 6683’. Natural ground at the well is about 6360 and the pumping
level, based on completion testing is about 6225. Utilizing EPAnet modeling as a design tool
results in sizing the pump for a total of 468 feet of Total Dynamic Head at 60 gpm. This size
requires at least a 10 BHP motor. If the District chooses to obtain higher flow from the
well, a larger pump and motor will be required. The local power supplier, Lower Valley
Energy requires pumps in excess of 10 BHP to be equipped with a “soft start”. A second
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limitation is that motors of this size are manufactured in 3 phase configuration and only
single phase power is presently available within reasonable distance of this well site. As a
consequence of these two factors it’s recommended to install a variable frequency drive
(VFD) on the pump motor which will 1) provide a “soft start” and 2) will convert single
phase power to three phase power for the pump motor.
2)

Transmission Pipeline

The only alternative considered for connecting the well to the existing water system is
illustrated on Sheet 6 of the Conceptual Design Drawings included in Appendix 13. Since
WDEQ regulations require a disinfection capability be provided4, the piping from Well No. 3
enters a small building housing chlorination equipment. The piping then leaves that facility
and a short transmission line will be required of about 430 feet in length. Alternative pipe
materials could be considered but due to the rocky soils, and relative high pressures of 140
psi, the recommendation is to use Class 150 Ductile Iron Pipe (DIP). DIP has a working
pressure of 350 psi with a surge allowance of 100 psi, so it is more than strong enough to
endure the proposed pressure. The proposed pipe is 6” diameter which is sufficient to
carry the design discharge with minimal pressure loss. The existing pipeline on Blue Bell
Trail is also DIP.
3)

Chlorination Building

A small building in close vicinity to Well No. 3 is required to house chlorination equipment.
In compliance with WDEQ requirements, disinfection capability must be provided for the
well in the event that biological contamination occurs. Since the equipment must be
housed, the building can also house the Main Electrical Panel and Motor Control Panel for
the well pump. The control system also requires a panel and that can be housed in the
building also. Elevation views and floor plan for the 12’ x 16’ building is illustrated on
Sheets 4 and 5 of the Conceptual Design Drawings.
4)

Well No. 3 Control System

Well No. 3 will pump directly into Zone 2 to fill the Main Tank, and new tanks if they are
constructed. At times Well No. 3 and Well #2 will be pumping simultaneously to supply
Zone 2 and consequently the controls for on-off operations will have to be coordinated and
located at the Main Tank Building. Well #2 is already controlled by the levels in the Main
Tank, with signaling by Radio Frequency (RF) Transmitters. The signaling can be relayed
to Well No. 3 by RF for coordinated on-off operation by Well No. 3. More detailed line of
sight signaling will have to be evaluated during final design to ascertain if additional relay
antennas between Wells #2 and No. 3 will be required. If so, an additional easement may
be required. The proposed Control System is illustrated on Conceptual Design Drawings E1, E-2, and E-3.
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5)

Install Residential Water Meters

Water use within Indian Paintbrush Water District is currently unmetered. Use of water
meters has several benefits for the District: billing by water use, reduced water demand,
identification of leaks, and grant/loan eligibility.
Installation of water meters will allow the District to charge individual water users based
on the amount of water used, rather than a flat rate. This is generally more equitable to
water users, depending on the rate schedule implemented.
Secondly, metering typically induces water users to reduce consumption. Simply knowing
that water is being paid for by the gallon is often motivation for reduced lawn sprinkling,
vehicle washing, and other water-intensive uses. However, this can be inconsequential for
wealthy owners with significant investment in landscaping. In general, metering reduces
water use.
Third, metering allows for detection of leaks on service lines, after the meter. Leakage
results in a constant water demand through the meter, as opposed to the intermittent
demand of typical usage. Meters are programmed to sense this constant usage and alert
the utility that leakage is occurring. Leaks can then be identified and fixed, resulting in less
wasted water and lower demand.
Fourth, to be eligible for Wyoming Water Development grants or loans, the utility must be
metered. Meters must be installed as a condition of proceeding to or concurrent with Level
III of the Water Development program.
Implementing a water metering system requires more than just the meters themselves.
Components of the system include those shown in the table below.

Table VII.1 Residential Service Meter Components
Component

Function

Location

Example Product

Meter

Measures flow

On water
service line,
either inside
home or in
vault

Neptune T-10

Register and
transmitter

Encodes and delivers
electronic signal of meter
output

Affixed to top
of meter

Neptune ECoder R900i

Vault

Protect meter installed
below grade

Service line,
exterior to
building

Mueller/Hunt Thermal-Coil
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Table VII.1 Residential Service Meter Components (cont.)
Component
Reading
device

Function
Collect meter readings and
deliver to database

Location
Mobile or
fixed

Example Product
Mobile: Neptune R900 with Trimble Nomad LE
or
MRX920 with laptop computer
Fixed: Neptune MRX920 with R900 Gateway v3

Computer and
software

Store and analyze meter data
for billing, with customer
information system software
for billing generation

District office

Windows operating system desktop or laptop

Specific trade names are used here for clarity, and do not constitute an endorsement.
Neptune meters were selected as an example because they are used by the Town of Jackson
(the largest water provider in Teton County) and at Spring Creek ISD (which recently
installed metering throughout the district, and has similarly steep terrain).
Implementing a metering scheme requires following the steps outlined below, presented in
a rough chronological order.
•
•
•
•
•
•
•
•
•
•

Identify all locations to be metered.
Develop metering implementation plan, including what items will be paid for by
District, what will be paid for by homeowner, and where meters to be located.
Develop plans and specifications for meters and other equipment, with installation
details.
Determine best meter reading method - mobile or fixed, and develop
specifications for required meter reading equipment.
Issue bid documents for a competitive bidding process for a procurement contract
to purchase meters and equipment.
Issue bid documents for a competitive bidding process for a construction contract
to install the meters and equipment.
Complete start-up process with equipment manufacturer’s representative.
Begin trial meter reading to develop smooth operating procedures.
Begin billing for water.
Typical metering installations are depicted on sheet 10 of the Conceptual Design
Drawings.
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6)

Rebuild Existing PRV Station

The existing PRV vault and piping is in good condition. The pressure gauges need to be
replaced with operable ones and the pressure reduction valve operation needs to be
verified and calibrated. If needed, the valve should be rebuilt with new internals to insure
correct operation. The ductile iron piping should be sand blasted and painted to protect
from further outside corrosion.
7)

Rebuild Burts Spring Chlorination Vault

The existing concrete vault is in adequate physical condition however the equipment and
hardware should be replaced. The existing steel doors are heavy to operate and as a
minimum should be replaced with aluminum doors. The 110 volt electrical supply needs to
be upgraded to include a unit heater, light and ventilation fan. The vault needs to be fitted
with a small sump pump to evacuate leakage water. Access into the vault needs to be
constructed with a metal staircase. Chlorination equipment can consist of a sodium
hypochlorite pump with a simple on-off control and a double wall containment tank.
8)

Additional Water Storage

There has been interest on the Districts part to include additional high demand fire fighting
storage in the system. When the distribution system was initially constructed, fire
hydrants were included and are operational. However, high volume flow from the
hydrants is short lived due to limited storage volume and zoning of the system. As
presented in Section III Regulatory Requirements, the recommended minimum fire storage
requirement for Urban –Wildland Interface could be met with an additional 50,000 gallons
of water storage. Since the distribution system is divided into five different pressure zones,
the issue becomes “where to locate the storage?” Three sites were considered:
•
•
•

Existing North Tank Site
Existing Main Tank Site
Existing South Tank Site

Several criteria need to be considered in addressing that question properly. Each site was
evaluated based on those criteria. A summary of those criteria and assigned points from a
rating system, for each site, are illustrated in Table VII. 2. Each sited received 1, 2 or 3
points for each criteria based on whether the site was judged Least, Adequate or Best
suitable in satisfying the criterium. The site receiving the most points is the recommended
site.
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Table VII.2 Additional Storage Tank Location-Decision Matrix
Parameter

North Tank Site Main Tank Site South Tank Site

Lots benefitted

3

2

1

Legal Access

3

3

3

Physical Access

1

3

2

Construction Site Constraints

1

3

2

Reverse Flow Complexity

2

3

1

Pressure Reduction into Zone 2

2

3

1

Maintenance Access

1

3

2

Probable Cost

1

3

2

Total Points

14

23

14

1-Least, 2-Adequate, 3- Best
As seen from the foregoing evaluation, the most appropriate site is the Main Tank Site with
23 earned points. If storage is to be part of the project, the Main Tank Site is the
recommended location. Multiple options can be considered at this site, they are:
•
•
•

Replace the existing 16,000 tank with a new tank in the same building.
Add to storage by constructing an additional tank 50,000 gallons in size, situated
outside the building.
Add to storage by constructing two 25,000 gallon tanks, situated outside the
building.

The first option should be considered but only as a phased construction process. Some
amount of storage should be constructed to service Zone 1 and 2 before the existing tank is
taken out of service.
The second option is expensive and the site poses construction difficulties. However this
option does provide additional storage for high demand service, meets some fire protection
guidelines for wildland-urban interface areas, and provides redundancy to enable taking
the existing tank out of service.
The third option provides all benefits of the second option but is more expensive and
requires more space in an already constrained site.
Choice of construction materials is an additional alternative when considering storage
tanks of 50,000 gallon size. Materials choice includes:
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•
•
•

Coated steel tank
Cast in place concrete
Fiber reinforced plastic (FRP)

Regardless of material, the inside finish of the tank has to meet federal and state
requirements for storage of potable water. The requirements include complying with
National Science Foundation 61, AWWA and WDEQ requirements. A steel tank has to be
coated against corrosion on the exterior as well as the interior. A concrete tank is inert and
does not require coating. An FRP tank requires an inside lining using a NSF approved resin.
Of the three types of tank the complexity and duration of construction is most with cast in
place concrete and least with a FRP tank. In all probability, for the recommended site,
partial or full burial of the storage tank will be required to minimize freezing effect and
mitigate visual impacts. Burial favors either a concrete or FRP tank. Buried tanks must
extend at least 18” above natural ground; however FRP tanks may be fully buried with a
variance from WDEQ. Storage tanks must be located above the 100 year flooding elevation
and the invert must be above groundwater table. A number of other siting and design
requirements are enumerated in WDEQ Chapter 12, Section 13 Design and Construction
Standards for Public Water Supplies. Engineering and design cost is less for the FRP tanks
than the concrete tank, however construction cost may be more. Although the proposed
tanks can drain directly into Zones 1 and 2, a high demand pump is required to provide
service above the proposed tank site. Conceptual plans for a FRP tank are presented on
Sheet 7 of the Conceptual Design Drawings.
9)

High Demand Pump

To provide a maximum demand or fire suppression supply to Zones 3 and 4, a high flow
pump is required. It is proposed to locate the pump in the Generator House at the Main
Tank Site along with the proposed new water tank. In order to pump high flows past the
Lupine Trail Pump Station to the south, will require installation of a swing check valve in
the main pipeline bypass around the pump station and opening the existing gate valve that
is presently closed. Both valves can be placed in a buried pre-cast concrete vault. The
pump has been preliminarily sized to deliver 500 gpm to the highest fire hydrant in Zone 3
with a residual pressure of 20 psi. The fire hydrant is located at the junction of Lupine Trail
and Starflower Drive at an elevation of 6972’. The pump is nominally selected as a frame
mounted, two stage, end suction centrifugal pump rated at 500 gpm at a Total Dynamic
Head (TDH) of 422’ (183 psi). Main line piping in Zone 3 and 4 is DIP rated at a working
pressure of 350 psi including a surge allowance of 100 psi, so the piping can withstand the
pressures imparted by the pump. Due to the high pressure required to service Zone 3 and
4, the pump has to be isolated from Zone 1, 2, and 5. The motor for the pump is rated at 100
BHP which requires 3 phase electrical supply. The utility, Lower Valley Energy does not
have 3 phase supply available near this location, so the likely recourse is to run the pump
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from an emergency generator that supplies backup power for Well No.1 and the two Main
Booster Pumps. To run the high demand pump could require that the generator be started
manually. A more sophisticated control system could also be constructed. It’s proposed
that both the pump, emergency generator and electrical control panels be housed in a small
pump house located near the Main Tank housing. A conceptual floor plan for the building is
presented on Sheet 8 of the Conceptual Drawings.
10)

Emergency Generator

WDEQ-WQD Chapter 12 Regulations, subsection 8(d)(iii) requires an alternative power
source if the finished water storage that floats on the system does not equal or exceed the
maximum daily demand, in this case 92,800 gallons. The Districts system includes five
pressure zones, and three are dependent on pumped water, which complicates the
evaluation of regulatory compliance. However, a relatively simple analysis prorating
maximum day demand by zone and comparing it to the available storage results in a
determination that an emergency power source is required. An additional consideration
for this project is the desire for a high demand pump and alternative power for it.
Accordingly an emergency generator has been sized to start and run Well No.1, the booster
pumps servicing Zone 3 and the high demand pump. The generator is sized at 125
kilowatt (KW), situated in the new building, and drafts water from a proposed 50,000
gallon storage tank.
11)

Reconfigure Zone 1

The existing PRV at elevation 6430’ separates Zone 1 from Zone 2. Pressures at the east
end of Zone 1 are excessive at 130 to 140 psi. Piping in this section is reported to be PVC of
various diameters and unknown pressure classes. Leaks have been experienced in this
lower zone in the past. It’s proposed to install an addition PRV vault at elevation 6350’ in
Paintbrush Trail, opposite Lot 2. This will drop pressures in the very eastern and lowest
part of the system by 35-40 psi, which will mitigate the possibility for pipe breaks due to
pressure surges. A design, which is similar to the existing PRV vault is included on Sheet
11 of the Conceptual Design Drawings.
B.

Non-Structural Improvements

A number of Non-Structural revisions are proposed in effort to improve the water systems
function. These improvements consist of the following:
•
•
•
•

Run regular MPA tests on Burt Canyon Spring, in the spring of the year; pursue
official clearance from EPA to utilize the spring.
Implement monthly water use rates
Routine flushing of hydrants.
Routine opening and closing of mainline valves.
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•
•
•
•
•
C.

Assemble all system records in one location.
Prepare detailed description of water system controls.
Read and record water meter readings regularly-at least monthly.
Utilize the GIS prepared as part of this study to archive records, equipment and
operating information.
After individual water meters are installed, implement tiered water rates.
Conceptual Design Summary

Table VII.3 summarizes the described Structural Improvements in a matrix format along
with priority and scheduled implementation.

Table VII.3 Structural Improvement Matrix
Number

Description

Priority

Scheduled
Implementation

1

2016

1

Implement Well No. 3

2

Construct Well No. 3 Control system

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

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
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2016

Table VII.4 summarizes noted Non-Structural improvements along with the
implementation schedule.

Table VII.4 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

VIII. ALTERNATIVE COST ESTIMATES AND PROJECT FINANCIAL
A.

Cost Estimates

Project construction cost estimates presented in Table VIII.1 are based on project specific
quantity takeoffs and prevailing costs for similar types of construction in the project area.
Detailed take offs and estimates are contained in the Project Notebook. Construction cost
estimates are presented by individual components that make up the general system
components listed in Table VII.3.
Two project related costs that are not construction items are easement acquisition and GIS
update. They are dealt with later in this section.
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B.

Financing Alternatives

1)

General Discussion

A number of funding options are available for project improvements for legally formed
water districts in the State of Wyoming. The more prevalent programs are described in
summary as follows.
a. Wyoming Water Development (WWDC)
Subsequent to this Level II completion a Level III funding application can be made. A letter
of application and a resolution from the water district is also required. Level III includes
final engineering, design and construction. The Level III work is funded 67 % Grant - 33%
Loan by WWDC. Water supply, storage, water treatment and water transmission
components are eligible for WWDC funding. Water distribution piping, components, and
meters are not eligible for WWDC funding. State loans are available at a current rate of 4%,
however lower rate loans may be secured elsewhere. The WWDC application for a
continuing project must be received by October 1 of each year with final funding and
initiation of work starting about mid June of the subsequent year. The application fee is
$1000. A tentative project schedule is:
Application for Level III Funding

October 1, 2014

Level III Design and Construction

June 2015- July 2016

b. State Loan and Investment Board (SLIB)
SLIB awards grants to Districts for implementation of potable water system improvements.
SLIB meets the 3rd Thursday of January and June to review and award financial aid to
project Sponsors. Applications have to be submitted by the 3rd Thursday of September for
the January meeting and the 3rd Thursday of February for the June meeting. Funding comes
from mineral severance tax and is awarded based on several criteria. 12 ½% of the
program budget is allocated to 75% grants and 87 ½% of program budget is allocated to
50% grants. One of the primary selection criteria is the degree of economic and social
impact created by mineral development on the project area. Preliminary documentation
and an engineering needs analysis must be completed prior to or as part of the project.
The District may submit an application by September 2014.
c. Drinking Water State Revolving Fund (DWSRF)
This program is a distribution of federal funds administered by the Wyoming Department
of Environmental Quality (WDEQ). Loans are made up to 100% of project costs for 20
years at a rate of 2-1/2% and may be used to match other funding. A project may qualify
for a percentage of loan interest forgiveness based on Annual Mean Household Income.
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Project proposals must be submitted near the end of February each year to be eligible and
placed on the Intended Use Plan (IUP) list each year. Indian Paintbrush Water District has
been placed on the IUP for 2014. Projects are prioritized using a number of criteria.
Applications are reviewed by a number of state agencies including WDEQ, WWDC, OSLI,
and State Lands and Investment Board (SLIB). The project must go through an
Environmental Review as a requirement of the NEPA process. Applicants must be a legal
entity, and complete a Capacity Development Evaluation. A Capacity Development
Evaluation Worksheet is included as Appendix 14. When a project is funded by both WWDC
and DWSRF, funding administration responsibilities are assumed by both agencies.
At present, spring 2014, funds are available for project loans.
d. USDA Rural Development Loans-Rural Utility Systems (RUS)
The District would work directly with a USDA representative on this program. The
program provides for loans to pay for professional fees and construction costs. Loans are
made at three different rates based on the prosperity of the District; poverty, intermediate
and market rate. Loans can be made for up to 40 years. Typically these loans are used to
generate matching funds to a project grant which originates from another source.
e. Local Funding
By statute Water Districts can levy up to 8 miles of ad valorem tax to pay for operations and
project expense. Review of Teton County Assessor 2014 records indicates that the
collective fair market value and assessed value for Indian Paintbrush Water District is
$73,540,926 and $6,986,388 respectfully. These values are relied upon, in part when
making certain applications for funding. Projected District revenue based on the foregoing
assessed value is about $56,000 per year. The assessed value for 2013 and 2014 are in
Appendix 15.
C.

Preferred Alternative Option

Based on need and District preference the first phase of system improvements is proposed
to consist of those general individual components illustrated in Table VII.3. As required by
WWDC contract directive Total Project Cost is summarized and then inflated three (3)
years into the future to match expected construction dates. The cumulative inflation factor
used is 10.3%, which is the reported inflation in Wyoming from 2010-20135. The
assumption is that nearly the same inflation will be experienced in the future as in the
recent past. Enclosed is Table VIII.1 which illustrates construction components in more
detail than Table VII.3. The following information is provided by component:
•
•

2014 Construction Cost
Inflated 2017 Projected Construction Cost including 15% contingency
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•
•

•
•

Breakout of WWDC eligible costs
Summarization of construction costs with subtotals for,
o Full funding by WWDC of eligible components, supplemented by DWSRF
funding.
o WWDC grant funding of eligible components with DWSRF loan funding for all
components.
o WWDC grant funding with DWSRF loan funding with 25% forgiveness.
Item Priority as determined by NE Personnel.
Priority expressed by the Sponsor at the meeting to review the Draft Report on
July 31, 2014.

Bear in mind the foregoing costs do not include so called pre-construction costs such as
engineering, permitting, legal fees etc. nor does it include construction engineering.

61

Table VIII.1 Construction Cost Estimate and Potential Funding Participation
Description

Quantity

Unit Cost

Sub-Total

2017 Cost 3

2014 Costs

plus 15%

WWDC Eligible
67% Grant

Priority

DWSRF

33% Loan

100% Loan 25% Foregivness

Sponsor
Priority

1

Well No 1-Upgrade Power Supply

LS

$20,000

$20,000

$25,369

$16,997

$8,372

$8,372

$6,279

1

1

2

Revise/Upgrade System Controls

LS

$30,000

$30,000

$38,054

$25,496

$12,558

$12,558

$9,418

1

1

3

Well No. 2 Revise/Upgrade Controls

LS

$5,000

$5,000

$6,342

$4,249

$2,093

$2,093

$1,570

1

1

4

Well #3 (Installation only)1

LS

$155,000

$49,100

$36,825

1

1

5

Well #3-Completion w/20 BHP Pump2

LS

$44,300

$44,300

$56,192

$37,649

$18,543

$18,543

$13,908

1

1

6

Well #3 Power Supply

LS

$32,000

$32,000

$40,590

$27,196

$13,395

$10,560

$7,920

1

1

7

Well #3 Control System

LS

$12,000

$12,000

$15,221

$10,198

$5,023

$5,023

$3,767

1

1

8

Chlorination House

LS

$38,575

$38,575

$48,930

$32,783

$16,147

$16,147

$12,110

1

1

9

Transmission Pipe Line (6" DIP)

440

$42

$18,480

$23,441

$15,705

$7,736

$7,736

$5,802

1

1

10

125 KVA Emergency Generator

LS

$60,000

$60,000

$76,107

$50,992

$25,115

$25,115

$18,836

1

1

11

Construct 50,000 Storage w/Piping

LS

$259,894

$220,874

$108,789

$108,789

$81,591

1

1

12

Install Residential Water Meters

77

$1,022

$78,694

$99,819

WWDC Ineligible

$99,819

$74,865

1

1

13

Automated Reader & Software

LS

$14,733

$14,733

$18,688

WWDC Ineligible

$18,688

$14,016

1

1

14

Upgrade Rebuild PRV Station

LS

$2,693

$3,416

WWDC Ineligible

$3,416

$2,562

2

1

15

Upgrade Chlorination Vault

LS

$10,476

$10,476

$13,288

$8,903

$4,385

$3,289

2

1

16

Install High Demand Pump (500 gpm)

LS

$40,158

$40,158

$50,938

WWDC Ineligible

$50,938

$38,204

2

1

17

Lupine Trail-Bypass Check Valve

LS

$4,442

$4,442

$5,634

WWDC Ineligible

$5,634

$4,226

2

1

18

Install Additional PRV Vault

LS

$7,795

$7,795

$9,888

WWDC Ineligible

$9,888

$7,416

1

1

19

Emergency Generator Building

LS

$45,650

21

North Tank-Revise/Upgrade Controls

LS

$8,000

Sub-total

$259,894

$2,693

$329,663

$4,385

$ 45,650

$57,905

$38,796

$19,109

$19,109

$14,331

1

1

$

$10,148

$6,799

$3,349

$3,349

$2,512

1

1

8,000

$732,890

WWDC eligible costs in 2017 dollars $741,251
WWDC ineligible costs in 2017 dollars $188,383
1 Well No.3 cost allocated through Level II Program. Sponsor cost at 33%, $49,100
2 Assumes well completion is sufficient for 60-65 gpm
3 2017 cost=2014 cost x 1.103
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$929,634

$496,638

$244,613

$479,262

$359,446

When Total Project Costs are presented in the prescribed WWDC format those preconstruction costs and other soft costs as required, are included to more accurately
estimate all costs of the project. The following three tables illustrate three funding options
for the District with the estimated annual repayment amount.
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
$118,200

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

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

Pre-Construction Costs (Subtotal #1)
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

IX.

ENVIRONMENTAL REPORTING

At the July 31, 2014 meeting, the District elected to pursue the project with both WWDC
funding and DWSRF funding. Consequently approval was given by the WDO Project
Manager to complete the Environmental Report Task of this project scope of services.
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The SRF Project Engineer was consulted with regard to procedures and process to follow.
At his suggestion letters were sent in mid-August to the following Federal and Wyoming
State agencies to initiate the mandated environmental review process:
•
•
•
•
•
•

US Department of Agriculture – NRCS
US Fish & Wildlife Service
Wyoming DEQ-Air Quality Division
Wyoming Game & Fish Department
Wyoming State Historic Preservation Office
Wyoming Regulatory Office – US Army Corps of Engineers, Omaha District

The letters included written narrative and drawings identifying location, extent, and nature
of the projects proposed improvements.
Response from the agencies is forthcoming but has not been received in time to include in
this report. Agency response with itemization of their requirements, if any, and associated
costs will be included in a separate environmental report submitted at a later date.

X.

BUDGETS AND WATER USE RATES

Historically the District has not charged homeowners for the use of water and has relied on
the assessed mil levy (RE: Section VIII.B) 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,
2. Generate adequate funds to operate and maintain the system on a more sustainable
basis.
Table X.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.
On the revenue side:
1. Mil levy is estimated to remain about the same since 66 lots are built out, and no
new construction is underway.
2. User fees are estimated at a rate to offset the shortfall between revenue and expense
items.
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Table X.1. Proposed Water District Budget (2017)
Fiscal 2014 (July 1-June 30)

Fiscal 2015

Proposed Budget-2017
Revenue

Revenue
Mil Levy

60,663

Sub-total

60,663

$61,000

Mil Levy
User Fees ¹
Hook-up Fees

61,000

Sub-total

19,303
1,390
16,168

$20,000
$1,400
$17,000

Operator
Electrical Costs
Other
Lab Fees
Administration ³
Capital Improvements
Debt Retirement

Reserves
Sub-total

23,802

$22,600

60,663

61,000

$56,000
$34,056
$90,056

Expenses ²
Operations

Expenses
Operations
Administration
Capital Improvements
fire hydrants

$43 per/mo

Reserves

$1,000
Sub-total

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.
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$9,300
$8,000
$4,760
$2,500
$2,101
$18,751
$43,644

$90,056

On the expense side:
1. Operator expense is estimated based on the 2015 monthly salary increased by the
estimated inflation factor of 10.3%.
2. Electrical costs are projected charges for pumping the water.
3. Other-Estimated as miscellaneous other operation costs.
4. Lab Fee’s – Estimate for EPA mandated compliance tests and MPA tests on the
Spring.
5. Administration Costs – Fiscal 2015 cost increased by the estimated inflation factor
of 10.3% then adding $557 for increased work load i.e. meter reading, and invoicing.
6. Capital Improvements – calculated at Fiscal 2015 cost increased by the estimated
inflation factor of 10.3%.
7. Debt Retirement – Estimated from the results of combined WWDC & DWSRF
funding as illustrated in Tables VIII.2.A. and VIII.2.B.
8. Reserves – Estimated at 2% of operating expense exclusive of debt retirement.
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.

XI.

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,
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.
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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.
9. The District should consider implementing a $43 per month per residence water use
rate within the next year.
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C.

Appendices

Appendix 1. Indian Paintbrush Water District Formation Papers
Appendix 2. U.W. 6 Well No. 1
U.W. 6 Well No. 2
Appendix 3

GIS CD

Appendix 4

Leak Detection Survey

Appendix 5

Burts Canyon Spring MPA Analysis Results

Appendix 6

Pumping and Aquifer Test Memorandum Indian Paintbrush Well No. 1 and
Well No. 2

Appendix 7

Source Water Quality Laboratory Analytical Results

Appendix 8

Test Hole/Test Well Siting Recommendations

Appendix 9

Martindale-1 Test Well Permit Documents

•
•
•

Temporary Easement and Access Agreement Lot 5 Indian Paintbrush Subdivision
State Engineers Office Permit for Test Well(s) U.W. 5
WDEQ-WQD Permits 13-132 and 13-133 to drill, develop test new wells and land
apply discharge water

Appendix 10 Martindale-1 Test Well Drilling History
Appendix 11 Projected Drawdown
Appendix 12 Martinedale-1 Test Well Water Quality Results
Appendix 13 Conceptual Design Drawings
Appendix 14 Capacity Development Evaluation Worksheet
Appendix 15 2013 Assessed Valuation and 2014 Assessed Valuation
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