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NINE MILE WATER SUPPLY PROJECT 

LEVEL I STUDY - EXECUTIVE SUMMARY 

1.0 INTRODUCTION 

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. 

2.0 PRESENT AND FUTURE WATER NEEDS 

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. An assumption of 3 persons per residence is 
conservative and should meet a 30-year projection. 

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. 
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3.0 EVALUATION OF WATER SUPPLY ALTERNATIVES 
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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 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. 

The primary groundwater resource exploited in the Nine Mile District is a shallow, unconfined 
aquifer. 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/I. Sulfate concentrations were also very high, ranging from 1,700 mg/I to 15,600 
mg/I. 

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 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/I 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. 

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 
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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. 

4.0 WATER SYSTEM ALTERNATIVES 

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 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 three different options (See the attached Option 2 
drawing). Each residence within the District will have a % inch tap on the District's water mains 
together with % inch service line, meter and backflow prevention device within a meter pit. 

The first water system alternative (Option 1) was used to determine if the system layout would 
function properly under a tap pressure of 39 psi from the City of Laramie's 24 inch and 20 inch 
transmission lines. Option 1 is very similar to the existing 7 Mile Water and Sewer Districts' 
Water System. This option will not be considered a viable alternative because of inadequate 
working pressure in the system after initially passing through the district water meter and 
backflow prevention devices. 

The second water system alternative (Option 2) uses a pump, or pumps, to boost the initial 
working pressure of the system to approximately 60 psi. Steady state analysis for this option 
indicated a pressure of 36 psi as the lowest pressure in the system. This exceeds the lowest 
allowable pressure of 20 psi for these conditions as defined in the Wyoming Department of 
Environmental Quality's Rules and Regulations. 

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, a 250,000 gallon elevated water storage tank has been added, and 
fire hydrants are installed. 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. 

For 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. 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 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 
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flows due to the extraordinary length of service lines necessary to provide service. The lowest 
predicted residual pressure in the system under fire flow conditions was approximately 12 psi at 
the residence in the northwest corner of the district where it is assumed there is no fire protection. 

5.0 PROJECTED COSTS AND ECONOMIC ANALYSIS 

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. 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. 

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. 

Option 2 Construction Unit Cost Estimate 
(Without Fire Protection) 

Work Item Unit Quantity Unit Cost 
Price WWDC Elh~ible 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 ··.· .•. •· .• ····••• •• ~~~.~;!~9······:····:··· $149,709 

Total Construction Cost 
(Elieible + Inelieible) ,. ,·i'tIllI. 
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Option 2 Total Cost Estimate 
(Without Fire Protection) 

Work Item WWDC Elhdble WWDC 
Construction Non- Inelh!ible 

Preparation of Final Plans and Specifications $90,000 
Permitting & Mitigation $2,000 
Legal Fees $2,000 
Acquisition of Access & Rights-of-Wav $30,000 
Project Construction $832.100 $149,700 
Engineering (10% of Proiect 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 $1052607 

~ Proiect Cost (WWDC Eli2ible) I:,,: 
Pro.iect Cost (WWDC Ine1i2ible) ::':::.::::,:.,:5215.884:·""··':":'::: 

Option 3 Construction Unit Cost Estimate 
(With Fire Protection 

Work Item Unit Quantity Unit Cost 
Price WWDC Eligible 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 $l37,500 
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 ;:n.: •.• : ••••• ~~~~1.~~~~~.··:n.::.:···.· '·:·.·:·:::·: •••• :$~OO,400 •••.• ·',: •• , 

Total Construction Cost 

I (Eligible + Ineligible) ,I ;~I , 
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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 
Pennitting & 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-Constmction Totals $1,661,691 $179,000 
Project Cost (WWDC Eligible) 

.. 

(Construction + Non-Construction) .. , $1,840,691 ..•. 
Project Cost (WWDC Ineligible) ·"······· •••..• "$280,019 .••• ·····"·, 

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. 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 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 (Y4-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 
WWilt~rn···~9~stru¢~~9~······:, <WWDCY.[WWllC;:;;WWp~.!!i, · .. ·U']:'6taF·i 
::$y~~miH:H·:(J~stS··,.,··::U>·Ghlntn.: '····:Loa~ •. ·...·ijl~ligiij.~i·· · .• ·lIequh·e~: 
Option ·WWDcEn2ibl~. ·./"(;("o/~·':i···H.o%F : i\'Costs:i':::':.' ':: Uoar. [ • 2 $1,176,607 $705,964 $470,643 $215,884 $686,527 $56,200 

3 $1,840,691 $1,104,415 $736,276 $280,019 $1,016,295 $83,195 

2 
3 

RUS Annual Construction Loan Repayment Amounts 
ConstMii:tionCostf, ',,:U::RUSGrant'" "RUSLO*n ,/:111:: lli2ill' .. ' 

$1,392,491 $696,246 $696,246 $45,492 
$2,120,710 $1,060,355 $1,060,355 $69,282 
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Annual operation and maintenance expenses were estimated at $12,765. Water use was estimated 
to be charged at a rate of$l.82 per 1000 gallons with a monthly District Meter Fee of$182. 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 
.:i·!.N#iiib¢t.9f.::: •. :: •••• ; •• ·i·!.·p~~~ .. i.c,~.W~~~r.ljs,~·::::·: .•. ::···: ••• ::···.·:.'.·Pi~~ri~t. •• ·;:·.:.i.::· .:.:··:·.··p~$~ .. IPt,:: •• ·: : ••••• :i.· •. ·.M9r.t.~ly.(1!()$~· •• :: •. · •• 
• :!!.!:!:: •• ~~~~~.!::::::::i!III.·:.:.i.( .•• hfh .•.. :.:::.:;.: .•. : .•. O:;.: .•. U.: ... :ri.·.~ .. ea .••. :r •. n .• :;::.:.dM •.•. :.: •. ~ .••. o •. O.:n·.:.f.: .• t •. iG.hS. a.·.::.~.;.;l.;:~.o.; .•. :rn~::·ii:.!!i:.!:i.::i.i ... ~ .•. ;::.e •.••. a.·.r: .•. t:·.:e .•. ·M:.:.·~ .• r.:.;.!.o!:c.;.:.n •. :.p.t •. ::.Sh •. ::.t.:.: .•.•. i .•. ! ...•. :!.i.! .• ! .!I!iil~~te .... lf~~: .::: ••. ··· •• ·:.:::.···.·p¢r.JJ$~·r·.·::·:···:·:::·:: :P' I} :P' : ••• ::".: •• T'':: .. :.:'.::' .. :' •• · ••• ·.:·::.m·:: •• :::·:::.;::::;:;:::::::::::::::::::::::::::: 

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 

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. 

WWDCFund· 

RUS Fund· ithout Fire Protecti 

WWDC Funding -- Option 3 (With Fire Protection) 

WWDC Loan Repayment $115.55 $86.66 $69.33 $57.77 
Water Use Costs $23.51 $22.75 $22.30 $21.99 
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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 likely take at some future date. 
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