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NINE MILE WATER SUPPLY PROJECT 

LEVEL I STUDY - FINAL REPORT 

1.0 INTRODUCTION 

1.1 STATEMENT OF PROBLEM 

The proposed potable water supply project is contained within the Nine Mile Water and 
Sewer District (District) boundaries (See Figure 1). Nine Mile Lake occupies the center 
of the District, and is surrounded by developed and undeveloped properties. The District 
contains 127 properties on which 91 residences are developed and occupied as primary 
dwellings. The majority of the residences are located along the north side of Wyoming 
State Highway 230, approximately nine miles west of the City of Laramie. 

Some of the residents of the District presently obtain their drinking water from shallow 
wells. These wells are generally 30 feet deep. The water obtained is not considered 
potable, because of very high concentrations of total dissolved solids and sulfates. 
Furthermore, these wells are unprotected and are directly influenced by rains and land 
irrigation. Most of the homeowners in the district obtain and haul their drinking water 
from the City of Laramie water supply station located at the intersection of Fourth Street 
and Canby Street. 

Providing a safe potable water supply was the driving and compelling force behind the 
formation of the Nine Mile Water and Sewer District. The District was approved with a 
mail ballot election with only one dissenting vote. 

1.2 BACKGROUND 

In the late 1960' s George Gearheart owned the lands that now lie within the Nine Mile 
Water and Sewer District. The Albany County Rod and Gun Club purchased the lake 
portion of the Gearheart lands. Several members of the Club then purchased tracts from 
Mr. Gearheart together with their club memberships. Mr. Gearheart surveyed and 
prepared most of the deeds himself No Albany County subdivision requirements were in 
place during this activity. The sale of tracts by Mr. Gearheart continued into the 1970's. 
The current day implications for owners within the area is that the true location of tracts is 
transposed from the described locations resulting in overlaps in some cases and gaps 
between tracts in other cases. The road descriptions for the most part do not coincide 
with the physical location of the roads. Surveyors in Albany County have avoided this 
area for many years as the cost to fully solve ownership difficulties for a land owner were 
perceived to be much greater than the value of the land. 
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The positive news about this situation is that Mr. Gearheart's daughter Judy and her 
husband Jim Moulton are very familiar with the lands in this area and with the work done 
by Mr. Gearheart. They have recently obtained ownership of all of the lands that were not 
previously conveyed to others. This is a very positive thing for the District as many of the 
easements which must be obtained lie on roads now owned by the Moultons. 

1.3 DESCRIPTION OF THE STUDY AREA 

Although this study is primarily concerned with the properties within the Nine Mile Water 
and Sewer District boundaries, the State Highway 230 corridor was visually surveyed to 
determine others that could conceivably form districts and request potable water service 
(See Figure 2). Two such areas were found. One is located at the east boundary of the 
Laramie Country Club. There are approximately thirty (30] residences, mostly mobile 
homes that could be served. The other area, referred to as Harmony, is located 
approximately two miles east of the City of Laramie' s water treatment plant. There are 
approximately eighty [80] properties, which are potentially serviceable. 

1.4 REPORT OBJECTIVES 

The objectives of this report are to 1) inventory the existing water sources, 2) estimate 
water demands for the service area, 3) analyze water supply alternatives, 4) recommend 
alternatives, 5) develop preliminary designs, and 6) develop preliminary cost estimates for 
the Nine Mile Water and Sewer District Supply Project. 

1.5 SCOPE OF REPORT 

This investigation begins with a preliminary assessment of potential water demands and 
water supply alternatives for the Nine Mile Water and Sewer District. Only groundwater 
and the City of Laramie were considered as viable potable water sources. Upon further 
consideration of groundwater sources, they were ruled out due to very poor water quality. 
Henceforth, only the City of Laramie's potable water supply system will be considered. 

1.6 APPLICABLE REGULATIONS 

The primary regulations are contained in the Wyoming Department of Environmental 
Quality's (WDEQ) Water Quality Regulations. The City of Laramie's water supply is 
assumed to comply with the Federal Environmental Protection Agency's requirements. 
The Options outlined herein are intended to fully comply with all applicable regulations. 
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2.0 PRESENT AND FUTURE WATER NEEDS 

2.1 SERVICE AREA 
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Only the area within the Nine Mile Water and Sewer District boundaries is being 
considered for this supply project. See the map for Option 2 for the District layout. 

2.2 POPULATION PROJECTION 

This study assumes that the average population of the residence at each tap is three. 
Published average population from the Wyoming Department of Administration and 
Information for this area is 2.5 persons per household. No information that covers the 
Nine Mile Area is specific enough to the area to provide definitive information. Given 
that the source of water identified in this study is from the City of Laramie system, an 
assumption of 3 persons per residence is conservative and should meet a 30-year 
projection. The City of Laramie presently supplies water to both the 7 Mile Water and 
Sewer District and to the South of Laramie Sewer and Water District. Existing contracts 
between these districts and the City of Laramie are very specific in defining the number of 
services that are allowed in each of these districts and in defining the maximum volume of 
water that can be supplied. 

2.3 SERVICE AREA POTABLE WATER DEMAND 

Because of the lack of potable water demand information, the following rates have been 
used in this study: 1) 125 gallons per capita per day for the average daily demand; 2) 340 
gallons per capita per day for the maximum daily demand; and 3) five (5) times the 
maximum day for the maximum hour demand. The average daily and the maximum daily 
rates are based on the recommendations of the WDEQ (Chapter XII, Section 9). Based 
on 127 properties and three persons per property, the demand rates are: 

1. Average day = 33 gallons per minute; 
2. Maximum day = 90 gallons per minute; and, 
3. Maximum hour = 450 gallons per minute. 

3.0 EV ALUA TION OF WATER SUPPLY ALTE&~ATIVES 

3.1 SURFACE WATER RESOURCES 

Two surface water resources are located in the Nine Mile Water and Sewer District area. 
One is the Laramie River and the other is the Seven Mile Lakes system. To use a surface 
water as a source of supply for the District it would be necessary to purchase a water 
right. Additionally, it would be necessary to install a surface water treatment plant and 
transmission lines. This is necessary for treatment of the raw water and to deliver the 
treated water to the physical boundary of the District. These potential surface water 
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resources were not examined further after considering the distance to the Laramie River, 
the costs associated with producing potable water, and the difficulties of obtaining a 
surface water right that could be used year round. 

3.2 GROUNDWATER RESOURCES AND GEOLOGY 

The Nine-Mile District is located in the south-central part of the Laramie basin. The 
Laramie basin is an intermountain structural basin separated from the Denver Julesburg 
basin, to the east, by the Laramie Range. The western limit of the basin is formed by the 
Medicine Bow Mountains. 

Sedimentary rocks in the Laramie basin range in age from Mississippian to Quaternary. 
The names and thickness of the rock units present in the basin are shown in Figure 3. 
Quaternary alluvial deposits are exposed on the surface in the vicinity of the Nine-Mile 
District. These alluvial deposits are unconformably underlain by Cretaceous Shales 
comprising the Steele Shale and the Niobrara Formation. 

The primary groundwater resource exploited in the Nine Mile District is a shallow, 
unconfined aquifer. The State Engineer's records were examined to determine the 
location and construction of wells in Sections 20, 21 and 29, Township 15 North, Range 
74 West. Some of the permitted wells have not been constructed. However, for those 
wells that were, and a well log filed, the water bearing rocks range from 10 to 60 feet in 
thickness. 

The quality of the water in the shallow aquifer is not acceptable as a potable water source. 
After construction, several of the wells were sampled for water quality analysis. The 
reported total dissolved solids (TDS) concentrations ranged from 2,930 milligrams per 
liter (mg/I) to 24,100 mg/l. Sulfate concentrations were also very high, ranging from 
1,700 mg/l to 15,600 mg/l. 

In addition to the shallow unconfined aquifer (Quaternary deposits) currently being 
exploited by residents in the District, several confined aquifers are present at greater 
depth. Sufficient quantities of groundwater could potentially be produced from the 
saturated permeable sandstones in the Frontier, Cloverly and Casper Formations. The 
Casper aquifer, which provides significant quantities of water to the City of Laramie is in 
excess of2000 feet deep in the Nine-Mile area. The Cloverly Aquifer would be 
encountered at approximately 1200 feet in depth, and the Frontier at approximately 600 
feet. 

The groundwater resources in the Nine-Mile area are not believed to provide a viable 
alternative as a potable water supply for the District. Although groundwater of potable 



LITHOLOGY FORMATION (THICKNESS IN FEET) 

WHITE RIVER FORMATION (0 - 90) 

WINO RIVER FORMATION (0 -314) 

HANNA FORMATION (0 - 100) 

LEWIS SHALE (0 - 500) 

MESAVERDE FORMATION 10 - 11(0) 

STEELE SHALE (600 - 30(0) 

NIOBRARA fORMATION (400 • 7(0) 

FRONTER FORMATION (400 - 860) 

MOWRY SHALE (90 - :JOO) 

THERMOPOLIS SHALE (90 - 2(0) 

CLOVERLY fORMATION ,"5 - 200) 

MORRISON FORMATION C12!1 - 320) 

SUNOANCE fORMATION (0 - 2(0) 

JELM FORMATION (90 - 240) 

CHUGWATER FORMATION 1900 - '4(0) 

Nine Mile Water Supply Project 5 
WWDC Level I Study 

11/01/98 

GOOSE EGG FORMATION (260 - 400) 

CASPER FORMATION (200 - eoo) 

• AI • '. 

~--~----·~·-----~~------~4 ------------------------------------------
FOUNTAIN FORMATION (0 - &76) 

/ \ I PRECAMBRIAN (UNDIFfERENTIATED) 

\ \ 

PRECAMBRIAN CONGLOMERATE SANDSTONE SANOSTONE SilTSTONES SHALE 

CRYSTALLINE WI LARGE·SCALE 
ROCK CR088-8fDS 

~ ~ I~~'I B Ej 
LIMESTONE SHAl Y OR Sit TV lENTICULAR COAL BEDS UNCONfORMITY 

lIMESTONE CONGL OM'fRATES 

OR SAMlSTONES 

Figure 3 Lithologies, Formations and thicknesses of rocks in the Laramie Basin 
(modified from Richter, 1981) 



Nine Mile Water Supply Project 6 
WWDC Level I Study 

11101198 

quality is encountered in these aquifers along the flanks of the basin, nearer formation 
outcrops, water quality deteriorates towards the center of the basin. Water flows from the 
recharge areas at the edge of the basin towards the basin center. As the water travels 
basinward, soluble salts are dissolved and the total dissolved solids (TDS) concentration 
increases. Water quality therefore deteriorates with increased residence time in the 
aquifer. Water quality is also impacted basinward due to leakage of poorer quality waters 
from confining layers adjacent to these aquifers. Although specific water quality data for 
the deeper, confined aquifers is limited, it is probable that TDS concentrations in the range 
of 500 to 1000 mg/l would be encountered in the Casper aquifer in the vicinity of the 
Nine-Mile District. Similar, or higher, TDS concentrations are probable for groundwater 
in the Cloverly and Frontier aquifers. 

3.3 CITY OF LARAMIE WATER SYSTEM AS A SUPPLY ALTERNATIVE 

The City of Laramie Water Treatment Plant is located west of Laramie approximately 20 
miles on Wyoming Highway 230. This plant treats surface water from water rights owned 
by the City of Laramie. Treated water is delivered from the treatment plant to the City 
distribution system through existing 24 inch diameter and 20 inch diameter transmission 
lines. These transmission lines are located along the southerly side of Wyoming Highway 
230 as the highway passes through the District. Given the existence and proximity to the 
District of existing City of Laramie water system, infrastructure capable of supplying the 
water needs of the District, the preferred and only practical supply alternative for the 
District is to purchase water from the City of Laramie to serve the Nine Mile Water & 
Sewer District. 

3.3.1 SERVICES ON THE CITY TRANSMISSION LINES 

The City of Laramie presently provides water service at many locations along the 
transmission lines that parallel Highway 230. The existing extra-territorial services have 
been allowed by the Laramie City Council for a variety of reasons. Water service is now 
provided to Wade's Trailer Court, the University of Wyoming Stock Farms, 7 Mile Water 
& Sewer District, Harmony School and a number of individual residences. The 7 Mile 
Water and Sewer District is located less than one mile to the east of the Nine Mile District 
along Highway 230. Projected water demand estimates along Highway 230 including 
both existing and projected future demands are shown in Table 1. 

4.0 WATER SYSTEM ALTERNATIVES 

The following alternatives assume that the supply for this system will be from the City of 
Laramie. The infrastructure of the Nine Mile Water & Sewer District should be designed 
to serve all of the individually owned 127 properties located within the Nine Mile Water & 
Sewer District. This study has not considered any needs for multiple taps for an individual 
owner. Chlorination of the water supplied is assumed to be unnecessary since the supply 
is already chlorinated. Using ownership maps obtained from the Albany County Assessor 
a layout of water transmission/distribution lines was completed which serve each of the 
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Highway 230 Corridor Estimated Potable Water Demand 

Approx. Mile Approx .. Number Average Peak Peak Hour 
Marker Taps Day (gpm' Day (gpmJ (gpm' 

0.49 1 0.7 -1.9 9.4 
Wade Mobile 1 12.5 34 170 
Home Park 

2.7 
3.5 39 10.2 27.6 138.1 

Univ. of Wyoming 1 7.3 1.9.8 99.1 
4.7 

Laramie Country 1 5.7 15.5 77.4 
Club 4.93 

5.5 4 1.0 2.8 14.2 
6.44 5 0.9 2.5 12.3 

Seven Mile W&S D 1 4.2 11.3 56.7 
Nine Mile W&S D 127 33.1 90.0 450.0 

8.3 
10.5 3 1.1 3.0 15.1 
16.2 2 0.3 0.8 3.8 

Harmony Area 80 20.8 56.7 283.3 
18 

Harmonv School 1 3.5 9.4 47.2 
Totals 101.3 275.3 1376.6 

Note: (1) demand estimated based on existing water consumption records 
(2) potential future demand, based on existing level of development 
(3) projected number of taps on the District based on current property records 

tracts within the District. A Trimble GPS surveying system was used to field verify 
lengths of proposed water lines. The same basic system configuration was used for each 
of the following Options. The following options are presented to examine their feasibility 
and cost effectiveness. 

4.1 OPTION 1 

The water system proposed for the District under Option 1 will have direct taps on the 
City of Laramie 24 inch and 20 inch transmission lines. A valve system will be installed to 
allow the District to receive water from either transmission line or from both. This 
provides the City with a method to shut down either of the transmission lines for 
maintenance. Water received from the tap will then pass through a meter that will record 
all water used within the District and through double backflow prevention devices at 
which point the water is conveyed to individual residences via a transmission 
line/distribution system. The transmission/distribution system will be looped with several 
non-looped extensions. There are two locations within the District that are quite remote 
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from the balance of the District. Special design considerations must be considered to 
ensure adequate supply at these locations. Each residence within the District will have a 
3/4 inch tap on the Districts water mains together with % inch service line, meter and 
backflow prevention device within a meter pit. Option 1 is very similar to the existing 7 
Mile Water and Sewer Districts' Water System. 

When City transmission lines are delivering water to the City at maximum capacity, it is 
reported by Banner Associates, Inc., in the Laramie West Water Supply Project, Level II, 
that the pressure at the District tap on the transmission line will be 39 pounds per square 
inch (psi). Projected loss in pressure after passing through the water meter and the 
backflow prevention devices is 8 to 10 psi leaving a system pressure of 29 psi. The 
minimum required normal working pressure for a water system that must be permitted 
with the Wyoming Department of Environmental Quality is 35 psi. Based upon this 
constraint, Option 1 will not be considered a viable alternative. However, the same 
schematic system configuration will be shown and used for Options 2 and 3. 

4.2 OPTION 2 

This alternative (See the attached drawing of Option 2) is very similar to Option 1 as this 
proposed water system for the District will have direct tap on the City of Laramie 24 inch 
and 20 inch transmission lines. A valve system will be installed to allow the District to 
receive water from either transmission line or from both. This provides the City with a 
means of shutting down either of the transmission lines for maintenance. Water received 
from the tap will then pass through a meter which will record all water used within the 
District and through double backflow prevention devices at which point the water is 
conveyed to individual residences via a transmission line/distribution system. The 
transmission/distribution system will be looped with several non-looped extensions .. Each 
residence within the District will have a % inch tap on the Districts water mains together 
with % inch service line, meter and backflow prevention device within a meter pit. 
Additionally a pump has been added to this alternative to boost the initial working 
pressure of the system to 140 feet of head or approximately 60 psi. This option does not 
provide fire protection. One fire hydrant will be provided to allow volunteer fire services 
to fill their tanks during a fire event. The hydrant will be located along Wyoming Highway 
230 adjacent to the District and will operate at transmission line pressure. 

An analysis of this option (See Table 2) was completed using Haestad Methods 
WaterCAD Software assuming that: 

-pumps provide a system operating pressure of 60 psi 
-steady state maximum hour conditions exist 
-pipe sizes and lengths are as shown for Option 2 

Due to limitations of the software, the results do not include each portion of the system 
that is not looped. The lowest pressure prediction in the system described under Option 2 
is 36 psi. The lowest allowable pressure under these conditions is 20 psi as defined by 
WDEQ Regulations. 
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Steady State Analysis Junction Report of Option 2 

Elevation Demand Hydraulic Grade Pressure 
(ft) (2pm) (ft) (psi) 

7200.00 0.00 7345.89 63.09 
7200.00 0.00 7343.81 62.19 
7199.78 7.08 7341.17 61.14 
7199.71 0.00 7339.84 60.60 
7198.86 0.00 7337.75 60.06 
7200.63 14.17 7336.17 58.61 
7202.36 31.88 7335.02 57.37 
7207.30 99.17 7332.02 53.93 
7199.15 56.67 7331.90 57.40 
7202.85 28.33 7331.99 55.84 
7210.00 10.63 7332.89 53.14 
7209.10 38.96 7333.08 53.61 
7210.84 17.71 7334.21 53.35 
7201.71 0.00 7335.36 57.80 
7208.25 17.71 7335.94 55.22 
7200.00 10.63 7345.85 63.07 
7200.00 7.08 7345.88 63.08 
7200.97 17.71 7341.03 60.56 
7200.15 21.25 7339.60 60.30 
7196.68 24.79 7339.49 61.76 
7201.64 28.33 7335.70 57.97 
7198.68 7.08 7331.88 57.60 
7246.62 10.63 7331.82 36.84 

This option (See the attached drawing of Option 3) provides for fire protection within 
the District except for three residences which are remote from the balance of the District 
and lie against the northerly line of Section 20. To provide adequate fire protection, 
additional fire flow pumps are added, transmission/distribution lines are increased in 
diameter, and fire hydrants are installed. The basic system configuration remains intact. It 
is assumed that 27 fire hydrants are necessary to maintain an 800 foot spacing between 
hydrants. This will provide a hydrant within reach of each residence so that fire hose can 
be used to fight fires without being connected to a fire truck. 

F or analysis purposes, it is assumed that two hydrants within the system must provide 
water at the rate of 1000 gallons per minute for a two hour duration (See Table 3). 
Removal of water at this rate from the City transmission lines is not acceptable. Hence, a 
250,000 gallon elevated water storage tank has been added to this option. This amount of 
storage, together with enhanced pumping capacity, is sufficient to meet the fire flow 
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volumes as well as meeting maximum hour demand. It is assumed that the three remote 
residences at the northerly side of the District will not be provided with fire flows due to 
the extraordinary length of service lines necessary to provide service. 

An analysis of this option was completed using Haestad Methods WaterCAD Software 
(See Table 4). Due to limitations of the software the same identification conventions were 
not used for analysis of Options 2 and 3. For analysis purposes the location of the pumps 
was extended to the easterly end of the system and several pipe lengths combined to 
represent the system. It was assumed that two hydrants flowing 1000 gpm each for a two 
hour duration represented the extreme fire demand. This analysis also assumed maximum 
hour water 'Use. The pumps providing an output pressure of 60 psi while meeting the 
described fire flows and maximum hour demand. The lowest predicted residual pressure 
in the system was approximately 12 psi at the residence in the northwest comer of the 
district where it is assumed there is no fire protection. The location of the low pressure is 
at a location where fire protection will not be provided. 

Fire Flow, F: 

Type of 
Construction 

Wood 
Ordinary 
Heavy Timber 
Non-Combustible 
Fire-Resistive 

Table 3 
Minimum Fire Flow Requirements Based on ISO Standards 

F = 18*C*(AI\0.5) 

c 

1.50 
1.00 
0.90 
0.80 
0.60 

Find: Required minimum fire flow for a known building type and floor area 

Enter the total floor area of proposed or existing building excluding basements: 
Enter the Exposure Factor (C) for building: 

3,000 ft2 
1.00 

The required minimum fire flow is: Q= 986 gpm 

The total floor area estimate is based on a 2-story building with 1500 ft2 per floor. 
This estimate is conservative for the area under consideration. 

Use Q = 1000 gpm 
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Steady State Analysis Junction Report of Option 3 

Node Label Elevation Demand Hydraulic Grade Pressure 
(ft) (gpm) (ft) (psi) 

J2 7197.97 3.54 7327.27 55.92 
J4 7199.67 4.96 7329.48 56.13 
J5 7198.87 0.00 7326.01 54.98 
J6 7200.67 8.50 7323.36 53.06 
J7 7202.37 6.38 7320.54 51.10 
J8 7207.27 19.83 7310.12 44.48 
J9 7199.17 12.75 7306.08 46.23 
JI0 7209.00 1000.00 7272.12 27.29 
Jll 7202.87 1000.00 7272.94 30.30 
J12 7209.07 7.79 7279.65 30.52 
J13 7210.87 3.54 7296.10 36.86 
J14 7203.67 0.00 7300.41 41.84 
J15 7208.27 3.54 7302.49 40.74 
J24 7246.57 2.13 7273.43 11.61 

4.3.1 PROJECTED SA VINGS DUE TO FIRE PROTECTION 

Inclusion of fire protection capability within the District system is very desirable from the 
perspective of protecting lives and property. The existence of a fire protection system 
does not necessarily guarantee lower insurance rates. The Insurance Services 
Organization (ISO) is a non-profit organization funded by insurance companies to evaluate 
and rate the fire protection capabilities of communities for insurance purposes. In addition 
to the evaluating the capability of a water system to deliver volumes of water at sufficient 
pressures to suppress a fire, other issues are also considered. These issues include 
evaluation of the local fire district and its ability to respond to a fire. This evaluation 
includes but is not limited to equipment suitability and capability, proximity of the fire 
station, training of the volunteer fire staff. Another critical consideration is the availability 
of volunteer firefighters to staff the fire department on a 24 hour a day basis to ensure 
adequate response times. 

It must be noted that the property values in the District as evaluated by the Albany County 
Assessor are low. It is highly unlikely that significant financial savings would be realized 
with an improvement of the ISO rating within the District due to installation of the 
improvements outlined in Option 3. 

5.0 PROJECTED COSTS AND ECONOMIC ANALYSIS 

5.1 INTRODUCTION 
This section provides 1) an explanation of the estimated total project costs, including 
operation and maintenance expenses~ 2) a brief analysis of project funding; and, 3) the 
resultant financial impact on Nine Mile Water and Sewer District consumers. 
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5.2 PROJECTED LEGAL EXPENSES AND EASEMENT AQUISITION 

Legal expenses for this project may vary, due to problems with rights-of-way and 
easements. Estimated costs are based on similar projects. Recently Jim and Judy 
Moulton, heirs of the original developer of this area, obtained a Quit Claim Deed for all 
properties originally owned by George Gearheart which have not been conveyed to others. 
The Moulton's appear to own the roads, various easements and all unsold tracts. This 
should simplify the issue regarding acquisition of rights-of-way and easements. The 
problem of properly describing the easements, roads, and solving problems with 
descriptions which improperly encroach upon the proposed easements remains to be 
solved. 

If water lines are shown in locations where landowners request significant reimbursement 
in most cases the lines can be relocated to cross other lands with owners more sympathetic 
to the financial realities of the District. 

5.3 ESTIMATED PROJECT COSTS - BASIS OF COST ESTIMATES 

Preliminary cost estimates have been developed based upon conceptual engineering 
details. The cost estimates for Option 2 and Option 3 are summarized in the following 
tables. The cost of Option 1 was not estimated as it is not an acceptable alternative. 
These preliminary estimates must be refined as the specific engineering design is 
developed. These estimates are good for comparing the various options and providing 
data for decision-making purposes. Please note that the number of fire hydrants used in 
Option 3 were calculated by dividing the total length of pipe where fire protection is 
provided by a fire hydrant spacing of 800-feet. This is a typical spacing used in many 
municipalities. 

WWDC funding typically is provided to deal with water supply issues including but not 
limited to wells, pump stations, water storage and transmission lines. Examples of items 
not eligible for WWDC funding include distribution systems, individual service lines, 
meters, meter pits, etc. Following are the Construction Cost Estimates for Options 2 and 
3 together with the Total Construction Cost Estimates for each. 
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Option 2 Construction Unit Cost Estimate 
(Without Fire Protection) 

Work Item Unit Quantity Unit Cost 
Price WWDC Eligible WWDC Ineligible 

Mobilization & Demobilization L.S. $30,000 
Licenses, Bonds & Insurance L.S. $40,000 
Traffic Control L.S. $2,000 
6" Taps in 20" & 24" Mains L.S. $17,000 
6" Transmission Mains Ln. Ft. 18,100 $22 $398,200 
4" Transmission Mains Ln. Ft. 3,230 $20 $64,600 
6" Valves Each 32 $750 $24,000 
4" Valves Each 6 $600 $3,600 
Fittings Each 24 $300 $7,200 
(Including Thrust Blocks) 
Pipe Bedding Cu. Yd. 3,900 $20 $78,000 
Road Repair (6" Gravel Surface) Cu. Yd. 5,500 $25 $137,500 
Pumps L.S. $20,000 
Control Building L.S. $10,000 

Fire Hydrant (Including Valve Each 1 $1,950 $1,950 
& Thrust Block) 
Taps, Meter, Meter Pit, & Each 127 $750 $95,250 
Remote Reader 
Service Connection Pipes (3/4") Ln.Ft. 3,500 $15 $52,500 

Construction Cost $832~tO() . $149~700 

Total Construction Cost " :':,." :".':." .. ,.,: 

i :.:.~ ~f/< ':': ':>: 

(Eligible + Ineligible) ..... :: ::.' .-'.~ .,800 .,. .,: .... :.: 

Option 2 Total Cost Estimate 
(Without Fire Protection) 

Work Item WWDC Eligible WWDC 
Construction Non- Ineligible 

Items Construction 
Items 

Preparation of Final Plans and Specifications $90,000 
Permitting & Mitigation $2,000 
Legal Fees $2,000 
Acquisition of Access & Rights-of-Way $30,000 
Project Construction $832,100 $149,700 
Engineering (100/0 of Project Construction) $83,210 $24,975 
Subtotal $915,310 $174,675 
Construction Contingency (15% of the Subtotal) $137,297 $41,209 
Construction and Non-Construction Totals $1,052,607 $124,000 
Project Cost (WWDC Eligible) 
(Construction + Non-Construction) ,II r6.i'i'1 

Project Cost (WWDC Ineligible) :$215,884 
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Option 3 Construction Unit Cost Estimate 
(With Fire Protection) 

Work Item Unit Quantity Unit Cost 
Price WWDC Elhdble WWDC Ineligible 

Mobilization & Demobilization L.S. $30,000 
Licenses, Bonds & Insurance L.S. $45,000 
Traffic Control L.S. $2,000 
6" Taps in 20" & 24" Mains L.S. $17,000 
12" Transmission Mains Ln.Ft. 1,500 $31 $46,500 
10" Transmission Mains Ln.Ft. 10,900 $29 $316,100 
8" transmission Mains Ln.Ft. 5,700 $24 $136,800 
6" Transmission Mains Ln.Ft. 1,170 $22 $25,740 
4" Transmission Mains Ln.Ft. 2,010 $20 $40,200 
12" Valves Each 2 $1,300 $2,600 
10" Valves Each 19 $1,100 $20,900 
8" Valves Each 10 $900 $9,000 
6" Valves Each 3 $750 $2,250 
4" Valves Each 4 $600 $2,400 
3" Valves Each 4 $600 $2,400 
Fittings (Including Thrust Blocks) Each 24 $300 $7,200 
Pipe Bedding Cu. Yd. 4,500 $20 $90,000 
Road Repair (6"Gravel Surface) Cu. Yd. 5,500 $25 $137,500 
Pumps L.S. $20,000 
Control Building L.S. $10,000 
Elevated Storage (250,000 gallons) L.S. $350,000 

Fire Hydrant (Including Valve & Each 27 $1,950 $52,650 
Thrust Block) 
Taps, Meter, Meter Pit, & Remote Each 127 $750 $95,250 
Reader 
Service Connection Pipes (3/4") Ln.Ft. 3,500 $15 $52,500 

Construction Cost .. ·.~l~~l~,~?O ... ·S2()(),~()() 

Total Construction Cost 
lEli2ible + Ineli2ible) 

Option 3 Total Cost Estimate 
(With Fire Protection) 

Work Item WWDC Eligible WWDC 
Construction Non-Construction Ineligible 

Items Items 
Preparation of Final Plans and Specifications $145,000 
Pemlitting & Mitigation $2,000 
Legal Fees $2,000 
Acquisition of Access & Rights-of-Way $30,000 
Project Constmction $1,313,590 $200,400 
Engineering (10% of Project Constmction) $131,359 $30,045 
Subtotal $1,444,949 $230,445 
Constmction Contingency (15% of the Subtotal) $216,742 $49,574 
Constmction and Non-Construction Totals $1,661,691 $179,000 
Project Cost (WWDC Eligible) :. 

(Construction + Non-Construction) $1,840,691 
Project Cost (WWDC Ineligible) 5280,019: 
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The successful operation of a water system requires qualified operators, routine 
maintenance, and successful administration of the system. The projected annual operating 
and maintenance costs are shown below. These costs will be about the same for each of 
the water system options considered. These costs are not eligible for the types of funding 
that are available for construction; hence they will be a major part of the water district's 
cost responsibility. 

.• " .:;. 
IU&:.IUIIOfCost • •• • ••••••• · ••••• 1\ollual •• Cost 

Administrative Expenses 
Legal Costs $1,500.00 
Accounting Costs $2,000.00 
Billing $1,500.00 
Other Expenses 
Operator $3,600.00 
Equipment Repair & Replacement $1,000.00 
Electrical Power $1,500.00 
Contingency Factor (15% of above items) $1,665.00 

;;;·;;·········;·.·· •••.•.• ·.$1~,7()~,.()() 

5.4.1 WATER SYSTEM OPERATOR 

Each water system approved for construction in Wyoming must have a Certified Water 
System Operator who is licensed by the State of Wyoming and who will be responsible for 
operation of the system. The systems proposed by Options 2 and 3 are relatively simple 
systems and a Level 1 operator requirement will probably be assigned to the system. The 
system operator must have a thorough understanding of all portions of the District's 
system and know how to handle any necessary adjustments or repairs. Additionally, 
typical responsibilities include performing all monitoring requirements, meter reading and 
reporting as necessary to regulatory agencies. 

5.4.2 COOPERATION BETWEEN DISTRICTS 

As each water system must have an operator it may be advantageous from a financial 
standpoint if various Districts cooperate and hire a common operator who has similar 
duties for each District. Cooperation between Districts in this manner would be in the 
best financial interest of the members of each District. The Laramie City Council has gone 
on record favoring dealing with Districts that have been formed rather than individuals. If 
the City continues to provide extra-territorial water service, they will undoubtedly 
encourage minimization of the number of entities that must be dealt with. 
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5.5 PROJECT FINANCING 

The Nine Mile Water and Sewer District will have little or no cash reserves. The district 
will rely entirely on grants-in-aid, and additional user fees to finance construction and 
operation of a water system. 

5.6 GRANTS AND LOANS 

Typically, grant and loan packages are available from various sources to help finance the 
construction of projects such as the Nine Mile Water and Sewer District water system. 
The terms of the funding packages vary, depending upon the funding entity and the 
financial ability of the community. 

The Wyoming Water Development Commission (WWDC) participates in the funding of 
high necessity projects. The sponsor of a project must be a public entity, such as a water 
district, water and sewer district, or improvement district. Wyoming Water Development 
Commission funding is limited to development of water sources, water transmission mains, 
and storage facilities. Their participation in the funding of a project is largely dependent 
upon the ability of the district to pay its share. The policy of the WWDC is to not 
recommend a grant higher than 60%. The statutory limit for grants under the Water 
Development Program is 75%. Some projects have used combinations of state and federal 
funding to obtain a loan-grant split that is better than the 60% grant, 40% loan available 
by WWDC funding alone. 

The two funding options considered by this analysis were 1) WWDC Funding by 40% 
loan at 7.25% interest and 60% grant, and 2) Rural Utilities Service (RUS) Funding by 
50% loan at 5.125% interest and 50% grant. For preliminary Level I cost estimates, it is 
assumed that all portions of construction costs are eligible for RUS Funding. Please note 
that the 127 service connections ei4-inch) to each water system option are equivalent to 
127 Equivalent Dwelling Units (EDU's) using the RUS format. A summary of the annual 
loan repayment amounts associated with each funding option and each water system 
option are shown below. 

WWDC Annual Construction Loan Repayment Amounts 

'Water .,.· .•• ,· •. '.,'.,'.,.' •. c,· .• ,,',,·.,.,o,.,'.,,· .. ,.·.,n ..... ·."cst.·'o~5t ••• i, .. o.,.·.,~,." ••••. ·' .•. :.:.·.,·.WWDC:WWDC··.WWP(l:·<Tofal System ..•.. ·..·· .,,,, .....••••• ,......<Grant:HLoan ·....·JJt~ligible'Required 
OptionWW))t!Eligible··6Q~':/40%::.CostsH:':'LOan· 

2 $1,176,607 $705,964 $470,643 $215,884 $686,527 
3 $1,840,691 $1,104,415 $736,276 $280,019 $1,016,295 

RUS Annual Construction Loan Repayment Amounts 
:':'··Water·System":·CoosfmdioliCost!·, •• ··.'.RUS'Grant:' ,····':RUSLOan 

.,~: 

$56,200 
$83,195 

3 $2,120,710 $1,060,355 $1,060,355 $69,282 
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5.7 SERVICE TAPS AND TAP FEES 

5.7.1 Overview of Service Taps within the District. Service taps typically include the 
%-inch water meter, a curb stop valve, a water meter vault, the tapping saddle, the %-inch 
service line from the main to the meter, a pressure reducing valve (if pressure in main 
exceeds 80psi), and associated installation costs. Service taps that are part of the initial 
construction of the water system are less expensive, because they can be installed before 
the system is filled with water and while the pipe trench is open. Subsequent tap fees 
should be higher because water mains must be excavated, taps must be made with water in 
the mains, and damage to roads may need repaired. 

5.7.2 Tap Fees within the District. Tap fees are charges that are generally applied to 
users connecting to a water system for the first time. Another term sometimes used is 
plant investment fee. Tap fees can provide a district with start-up capital and a fund that 
can be used to meet unforeseen emergencies. These fees can be used as an inducement 
when planning to construct a system to encourage as many potential users as possible to 
connect to the system as it is constructed. In this District it is anticipated that only % inch 
taps and % inch meters will be allowed. If the initial tap fee was $500 and 90 users took 
advantage of that rate a fund of $45,000 would be generated immediately. Those wishing 
to connect to the system at a later date could be required to pay a much larger fee. 
Caution should be used to make these types of fees affordable. 

5.7.3 Water Fees. Presently the rate the City of Laramie charges the 7 Mile Water & 
Sewer District $182 a month for a 4 inch meter and $1.82 per thousand gallons used for 
water. Similarly, this study is based upon the assumption that the monthly charge to the 
Nine Mile Water and Sewer District will be $182/month for a 4-inch meter and the water 
will be charged at a rate of $1. 82 per 1000 gallons. The following table shows probable 
cost to the District per month from the City of Laramie based upon these rates and 
assuming each person uses 125 gallons per day with three residents at each tap. Please 
note that actual water use in the 7-Mile Water & Sewer District is lower than this 
projection and that the water use estimate projected herein is conservative. 

Monthly Water Service Fees Based on Number of Users 

Numbetof..:.··Qistnct.Watefl1se i .•• /·::Dismcl::H!n· t' f:t;. ••••• .... ~~ • 
. ..•. ..... : ............................ ::::.::::....::I~:f1C: ]:H ...•. .':: .• ;ic'" ............................. " 

··::·Usets·::!·.·(t~c)~sands.OfG~ll()tl~!i .. :.:W~ter~()~tL! •. ::·M~terFee.. ;t. 

···::·~:··.···· .• · ••••• : •• p~r.l\1ontb) ••• ···.·.···:····:.':' :::. ·•·•· .• p~r.1\IIo~tlt·· •• ··• •...• :.:.: ..... :: ... 
60 675 $1,228.50 $182 $23.51 
80 900 $1,638.00 $182 $22.75 
100 1,125 $2,047.50 $182 $22.30 
120 1,350 $2,457.00 $182 $21.99 
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6.0 Total Monthly Cost. The following tables show the projected monthly cost for the 
delivery of water to the residents of the district. The costs are broken down to show what 
is applied to meeting loan repayment, water use, and to operation and maintenance. 

WWDC Funding -- Option 2 (Without Fire Protection) 
<60Users8QlJs.et{ <100Usefs .... 120Users 

WWDC Loan Repayment $78.06 $58.54 $46.83 $39.03 
Water Use Costs $23.51 $22.75 $22.30 $21.99 
Operation and Maintenance Costs $17.73 $13.30 $10.64 $8.86 

·W\¥nC.FlIodine .. !·r:.··································· .... 

RUS Funding -- Option 2 (Without Fire Protection) 

RUS Loan Repayment $63.18 $47.39 $37.91 $31.59 
Water Use Costs $23.51 $22.75 $22.30 $21.99 
Operation and Maintenance Costs $17.73 $13.30 $10.64 $8.86 

:'11.111 Q~ •••. ·~?d&·· 

RUSFuridil12 
:':';;;:;:;" : .. ,. .,.". ': 

:.H80Usei-8"lOOUsers '·120 Users 

RUSL~anRe $96.23 $72.17 $57.74 $48.11 
Water Use Costs $23.51 $22.75 $22.30 $21.99 
o eration and Maintenance Costs $17.73 $13.30 $10.64 $8.86 

RUSFundio············· ......... .......... . 
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The only viable water source of water for the Nine Mile Water and Sewer District is from 
the City of Laramie Transmission Lines. Three options were examined assuming use of 
City of Laramie water. All three options used the same transmission/distribution 
configuration to serve each property within the District. Option 1 was proposed to 
provide water to the District at the same pressures which are available in the City 
Transmission lines. This Option was rejected as pressures within the District system were 
too low. Option 2 added a pressure pump to Option 1 to increase operating pressures 
within the District system. This is the most cost effective and most desirable alternative. 
Option 3 added fire protection to the system proposed for the District. This alternative 
will not allow fire protection to be offered to the three northerly residences within the 
District. 

It is recommended that the District pursue the design proposed in Option 2. This Option 
is projected to cost $94.59 per month for water service with a WWDC grant loan 
combination. Using Rural Utility Service funding this Option is projected to cost a user 
$83.44 per month for water service.. This falls within the $70 to $90 per month range 
charged at other similar Wyoming locations. It is also recommended that the District 
pursue a Level II WWDC Study for this project. This study will undoubtedly include a 
survey of District members to determine eligibility for Rural Utility Service Funding. 
Additionally, a survey of the District should identify specifically the total number of taps 
within the District which will be necessary and estimate the maximum volume of water 
projected to be used. 

It would be advisable for the District to obtain and review copies of the agreements that 
the City of Laramie has entered into with the 7-Mile and South of Laramie Water & 
Sewer Districts. Review of this material will enable a better understanding of the form 
which any agreement with the City will take at some future date. 
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