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EXECUTIVE SUMMARY 
 
This document briefly summarizes the information and recommendations presented in the final report for 
the Town of Hudson Water Supply Study – Level II. The study has been completed in accordance with a 
contract between the Wyoming Water Development Commission (WWDC) and James Gores and 
Associates, P.C., of Riverton, Wyoming, dated June 13, 2006.  The purpose of this project was to analyze 
the water supply options available to the Town of Hudson and to develop cost estimates for those options 
in order to allow Hudson to choose the best alternative. 
 
I.  PROJECT BACKGROUND AND PURPOSE 
 
The Town of Hudson’s source of water for their municipal supply is a well field on the banks of the Little 
Popo Agie River. The field consists of 11 shallow wells that pump water from the alluvial aquifer.  The 
U.S. Environmental Protection Agency (EPA) conducted a series of tests on this source water which 
indicated the presence of matter normally associated with surface water. In July, 2004, the EPA declared 
that Hudson’s source had been determined to be “Ground Water Under the Direct Influence of Surface 
Water.”  This finding meant that the water had to be subjected to a higher level of treatment than 
chlorination alone in order to meet the standards of the Safe Drinking Water Act.  Hudson was not 
equipped for anything beyond chlorination and had little money to use to find a solution.   
 
In June, 2006, Hudson received an Administrative Order from the EPA requiring them to bring their 
public water supply into compliance with the requirements of the Safe Drinking Water Act or face legal 
consequences.  To gain compliance, they had to either find a new source of water or build a treatment 
facility for their existing source.   
 
This study was initiated to assist the Town of Hudson with finding a solution to the shortcomings of their 
water system.  The study was charged with evaluating their existing system, identifying and prioritizing 
alternatives together with cost estimates, making recommendations on courses of action, and developing 
adequately detailed concepts of the selected alternative to allow Hudson to move directly into design and 
construction.  Realizing that a new groundwater source would be an optimal solution for Hudson, the 
project also included a geohydrological analysis and then the drilling of a test well to explore the 
identified potential source. 
 
The Scope of Work was divided into the following three phases: 
 

Phase I  -   Project Meetings, Demand Projections, Land Use Planning, Source Supply/ 
Storage/Treatment Evaluation, Geohydrologic Investigation, and Well Siting 
Analysis 

 Phase II -  Well Construction 
 Phase III - Conceptual Design, Cost Estimates, Project Reports 
 
II. AREAS OF INVESTIGATION 
 
Study Area And Population Growth 
 
The primary study area was the Town of Hudson (pop. 418), which comprises the service area of the 
existing system.  Alternative locations for new water supplies outside of the town would necessitate 
pipelines to deliver the water to Hudson.  Those outlying locations presented the potential of also bringing 
areas along pipeline routes into the service area.  
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Population projections were made for a thirty year period based on information obtained from the 
Wyoming Department of Administration and Information. Two growth scenarios were developed.  The 
first scenario was for a steady population increase for the next 30 years, resulting in a projected 
population of Hudson in 2036 of 465 people.  Because of the influence of the energy industry in the 
region, the second scenario included a ten year period of “boom” growth, or impact development, as is 
often associated with energy development.  This impacted growth rate was projected to result in a 
population of 605 people in Hudson in 2036. 
 
One of the alternatives considered, a pipeline to Lander was routed along highway 789 through areas with 
existing development and potential for even further growth. There is existing residential development 
along the highway that would likely experience growth if they enjoyed access to a reliable, potable water 
source.  Population projections were also developed to include this additional service area should that 
alternative be chosen. 
 
Existing Water System 
 
Part of the study of Hudson’s water supply was an evaluation of their existing system.  That evaluation 
identified system deficiencies that need to be corrected.  Well production has fallen to the point that it is 
insufficient to meet periods of peak demand.  Recent efforts to recondition the existing wells have had 
diminishing levels of success with smaller production increases for shorter periods of time.  
 
During the times of insufficient well production, the town must rely on their stored water to make up the 
deficit.  However, the town’s existing 200,000 gallon storage capacity was found to be inadequate to 
satisfy fire and emergency flows.  At current population levels, DEQ regulations require a minimum of 
350,000 gallons of storage capacity to satisfy fire flow requirements and average daily demand.  Project 
population levels for 2036 will require at least 416,000 gallons. 
 
It was also noted that accounting for the water produced from Hudson’s clearwell is made difficult by the 
fact that town-owned facilities have no meters installed to measure water usage.  In addition, the meters 
are currently read manually, the readings hand-written, and then transcribed into the billing system.  This 
method is labor intensive and prone to error.  There is a significant difference between the amount of 
water currently being produced and the amount that is billed to consumers on a monthly basis.   
 
Alternatives 
 
A list of potentially feasible solutions to the problem was compiled for evaluation.  An obvious solution 
was to construct a treatment facility to treat water from their existing source.  Recognizing that this 
solution would carry a high construction cost and also have ongoing expenses for operation and 
maintenance, more economic alternatives were sought.  Preliminary cost estimates were prepared to allow 
for prioritization of these alternatives and more detailed investigations were undertaken.  The preliminary 
estimates showed that a new groundwater source that would not require treatment would be the most 
economical solution for Hudson.  That source needed to be within a reasonable distance of Hudson, 
however, or costs of installing a pipeline to transport the water would render the alternative infeasible. 
 

Total
Construction WWDC RUS SLIB Hudson's

Cost Contribution Contribution Contribution Funding Liability
Treatment Plant $2,062,700 $389,200 $313,373 $680,063 $680,063
Wind River Wells $3,753,000 $2,502,000 $250,200 $500,400 $500,400
Madison Wells $6,094,000 $4,062,667 $406,267 $812,533 $812,533
Lander Supply Line $3,430,032 $2,286,688 $228,669 $457,338 $457,338  
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Potential Service Areas 
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Geohydrological Investigations and Well Siting 
 
Hudson’s preferred alternative was to find a new ground water source that would not require treatment 
beyond chlorination and was also located conveniently close to the town.  Toward that purpose, the study 
included funding for the drilling of a test well to explore for a new water source.  The Wind River and 
Fort Union Formations were chosen as potential sources fitting this criterion. These formations are proven 
aquifers in the nearby Riverton area, but had not been explored in the Hudson area.  The team geologist 
selected a site for a test well two and a half miles east of Hudson on BLM land.  Permits were obtained to 
drill in that location and bids were taken for the work.  Drilling began in September, 2007. The well fully 
penetrated both formations and was completed at a depth of 1,530 feet.  Unfortunately, both the quality 
and quantity of water discovered were not satisfactory for a municipal water source.  The borehole was 
subsequently plugged and the site reclaimed. 
 
Other potential ground water sources also proved to be infeasible.  Another known water-producing 
formation, the Madison, but its location is inside both a producing oil field and the Wind River Indian 
Reservation.  Both of these aspects about the location present potential problems for a municipal water 
supply.  The oil field means higher than normal contamination hazards are present for a water source.  
The reservation presents potential difficulties for access and easements stemming from jurisdictional 
issues.  Additionally, the location is nearly as distant from Hudson as the City of Lander, which was 
another potential source of potable water that has none of these concerns.  Given these issues, together 
with the pumping requirements of the wells and pressurizing the pipeline, the Madison Formation 
alternative was dismissed from further consideration. 
 
Attempts were also made to find a suitable location for a new alluvial well field along the Big Popo Agie 
River.  East of Hudson the river runs entirely inside the Wind River Indian Reservation.  West of Hudson, 
the river is the reservation boundary with the north side being inside the reservation.  Outside the 
reservation, the river bottom is all privately owned land.  Potential well sites were identified, but 
agreements to access those sites and drill test wells could not be negotiated with the associated 
landowners.   
 
Supply Pipeline from Lander 
 
The City of Lander is located approximately eight miles west of Hudson, a distance judged to be within 
feasible range of a pipeline.  Lander lays at a higher elevation than Hudson, enough that a pipeline would 
flow by gravity alone without pumping.  Lander’s water treatment plant has enough reserve capacity to be 
able to supply water for the projected growth of both municipalities for at least the next 30 years.  Even at 
high growth levels associated with “boom” periods, Lander’s plant can treat enough water to provide for 
the population of both communities projected out for at least the next 30 years. 
 
The Town of Hudson initiated the formation of a committee to more closely examine the possibilities of 
constructing a pipeline from Lander.  The committee consisted of members of the councils and key 
employees from both municipalities.  James Gores and Associates served the committee in an advisory 
capacity.  The question of supplying water to Hudson was also posed to the Lander City Council.  Lander, 
at the time, was just beginning a study of their own water supply, part of which was a tabulation of their 
existing water rights.  Lander had concern that, although their treatment plant had excess capacity, 
perhaps their water supply would not be adequate to accommodate their own growth levels in the face of 
an ongoing drought.  The Lander City Council brought the question to a formal vote where it was decided 
that, until these questions could be definitively answered, Lander was not willing to commit to supply 
Hudson with water. This left Hudson with only one remaining option – build a plant to treat its existing 
supply. 
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Detailed financial analyses had been conducted and used to compare supplying water to Hudson via a 
pipeline from Lander or building a plant to treat Hudson’s existing water supply.  The analysis had 
revealed that the two alternatives were financially very close over their respective life cycles.  When 
Lander voted against supplying water to Hudson at this time, the clear choice left was to build a treatment 
plant.  
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Project : Lander/Hudson Pipeline Date: December 22, 2008

Estimates by: James Gores and Associates, P.C.
C. Twiford

Initial Project Costs $6,278,000.00

     Funding Sources: WWDC grant $4,185,333.33
RUS grant $418,533.33

Town of Hudson cash $100,000.00
WWDC loan $1,574,133.33

$6,278,000.00

Average Monthly
Operation & Maintenance Annual Monthly Cost/Account

Repairs & Labor $21,000.00 $1,750.00
Worthen Meadows/USFS fee: $10,080.00 $840.00

Water Usage: $1.60/1K Gal. 418 pop. X 220 gal/day $53,760.00 $4,480.00
$7,070.00 $31.56

Monthly
Debt Retirement Present Value Loan Payment

WWDC Loan $1,574,133.33 4% for 30 years $7,515.15 $33.55

TotalMonthly O&M + Debt Cost per Account (224 Accounts) $65.11

Sinking Fund Requirements
Assumption: Prevailing interest rates will exceed inflation rates by 1%

Monthly Sinking
Major System Components Fund Contribution

Design Life
     Treatment Equipment 25 yrs $0.00 $0.00
     Pipeline 60 yrs $5,855,000.00 $14,921.52
     Storage Tanks 50 yrs $423,000.00 $1,221.76

Total Monthly Sinking Fund Contribution $16,143.28 $72.07

Average Monthly Cost per Account (224 Accounts) $137.18

LIFE CYCLE COST ANALYSIS OF LANDER/HUDSON PIPELINE

REVENUE REQUIREMENTS FOR SELF-SUSTAINING SYSTEM 
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Water Treatment Plant 
 
When Lander voted against supplying water to Hudson, at least until the study of the Lander water supply 
was completed, the clear choice remaining was to build a treatment plant.  The Hudson Town Council has 
now officially adopted this as their chosen alternative.  A schedule for its completion has also been 
approved by the EPA. 
 
Sampling and testing of Hudson’s water had already been conducted to ensure that Hudson’s water could 
be effectively and economically treated.  The results showed that a membrane filtration plant could 
achieve compliance with the regulatory requirements and would be feasible for Hudson.  Having these 
sampling results allowed a conceptual design to be formulated. 
 

Table 2: Clearwell Water Quality Results 

 

Alkalinity, 
Bicarbonate 

(mg/l) 

Total Hardness 
as CaCO3 

(mg/l) 

Total Dissolved 
Solids (TDS) 

(mg/l) 
Total Suspended 

Solids (TSS) (mg/l) 

Total 
Organic 
Carbon 
(TOC) 
(mg/l) 

3/28/2008 278.0 521.0 980 0.5 2 
4/03/2008 282.0 532.0 926 0.5 2 
4/17/2008 274.6 528.0 1086 0.5 2 
4/24/2008 278.0 520.8 916 0.5 2 
5/01/2008 272.6 543.2 952 0.5 1 
5/15/2008 265.2 523.2 924 0.5 1 
5/22/2008 261.8 500.0 870 0.5 2 
5/29/2008 240.0 498.8 848 0.5 1 
 
The water treatment plant will treat water from Hudson’s existing alluvial well field.  The treatment 
process will be comprised of a pre-treatment application of potassium permanganate to lower the 
manganese levels in the water, followed by low-pressure membrane filtration, and then chlorination to 
maintain a residual level of disinfection in the supply.  The process will be simple enough to allow 
Hudson to continue to use a Class II operator as they do now. 
 
 

 
 

 

Low Pressure 

Membrane 

Filtration 

Clearwell

KMNO4 
(Manganese 

Oxidation) 

Cl2 
(Disinfectant) 

Distribution 

System 
Wells 
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MOBILIZATION
1 Mobilization, Bonding, Insurance 2 % $50,000.00
2 Shop drawings, O&M manuals, startup 2 % $50,000.00

Subtotal $100,000.00
3 Pilot Testing
4 Pilot (Rental) 5 Months $10,000.00 $50,000.00

Subtotal $50,000.00
CIVIL SITE WORK

5 Clear & Grub 1600 SY $4.00 $6,400.00
6 Excavation 200 CY $12.00 $2,400.00
7 Site Earthwork & Grading 1 LS $15,000.00 $15,000.00
8 Fencing & Gates 800 LF $22.00 $17,600.00
9 Parking and Access Road (12"/4"/0) 6000 SF $2.00 $12,000.00

10 Well Field Redevelopment 10 EA $15,000.00 $150,000.00
Subtotal $203,000.00
YARD PIPING

11 Inlet - 8" Dia. PVC 200 LF $40.00 $8,000.00
12 Waste Piping 8" Dia. DIP 200 LF $40.00 $8,000.00
13 Storm Drain Piping - 15" Dia HDPE 50 LF $40.00 $2,000.00
14 Distribution Piping 8" PVC 1000 LF $40.00 $40,000.00

Subtotal $58,000.00
WATER TREATMENT BUILDING

15 Excavation 175 CY $6.00 $1,050.00
16 Aggregate Base Course 24 CY $24.00 $576.00
17 Concrete Footings 60 CY $500.00 $30,000.00
18 Metal Building - 80'30' 1800 SQ FT $80.00 $144,000.00
19 Automatic Sampler and Meters 6 EA $4,000.00 $24,000.00
20 Misc. Metals (grating, diamond plate, etc.) 1 LS $7,500.00 $7,500.00
21 Piping, Valves, & Fittings 1 LS $20,000.00 $20,000.00
22 Membranes (Westech) 1 LS $700,000.00 $700,000.00
23 Disinfection Equipment 1 LS $45,000.00 $45,000.00
24 Nanofiltration Equipment (Allowance) 1 LS $400,000.00 $400,000.00
25 Disinfection Piping, Valves & Fittings 1 LS $4,000.00 $4,000.00
26 Equipment Installation 20 % $149,000.00

Subtotal $1,525,000.00
INSTRUMENTATION

27 Process Instrumentation 5 % $82,000.00
Subtotal $82,000.00
MECHANICAL

28 HVAC System 1 LS $40,000.00 $40,000.00
29 Wash Water System 1 LS $10,000.00 $10,000.00
30 Backwash Water System 1 LS $10,000.00 $10,000.00

Subtotal $60,000.00

Water Treatment Plant Cost Estimates
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ELECTRICAL
31 MCC Panels 1 EA $12,000.00 $12,000.00
32 Lighting (outdoor & indoor) 1 LS $5,000.00 $5,000.00
33 3 Phase Power to Site 1 LS $50,000.00 $50,000.00
34 Backup Generator 1 LS $85,000.00 $85,000.00
35 Process Electrical 15 % $259,000.00

Subtotal $411,000.00
SUBTOTAL CONSTRUCTION COST $2,499,000.00

36 Confidence Factor $375,000.00
TOTAL CONSTRUCTION COST $2,874,000.00

ENGINEERING & CONSTRUCTION OBSERVATION
37 Design Services $260,000.00
38 Bid Services $20,000.00
39 Construction Observation/Inspection $260,000.00
40 Post-Construction Services $20,000.00

Subtotal Engineering Costs $560,000.00
OTHER PROJECT COSTS

41 Water Sampling and Testing $10,000.00
42 Pilot Testing $10,000.00
43 Equipment Preselection Support $10,000.00
44 Surveying $8,000.00
45 Geotechnical Investigation $8,000.00

Subtotal Other Project Costs $46,000.00

TOTAL ENGINEER'S OPINION OF PROBABLE PROJECT COST $3,480,000.00  
 
III. RECOMMENDATIONS 
 
Besides the construction of a treatment plant for their existing water source, the other deficiencies in 
Hudson’s existing water system also need to be remedied for the benefit of the health and welfare of the 
town.  Hudson should construct an additional 250,000 gallon storage tank to supplement their existing 
storage capacity and bring the storage capacity into compliance with DEQ standards.   
 
It is further recommended that the existing well field be rehabilitated to restore the amount of supply to 
former levels.  Re-drilling the wells in the proximity of their current locations will allow Hudson to 
preserve the priority of the water rights they now enjoy.  Modern techniques and materials will be used in 
the wells to increase production to meet expected higher future demands.   
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NEW WELL FIELD DEVELOPMENT 
 
Preparation of Final Designs and Specifications                     $ 75,745 
Permitting and Mitigation                  $   5,000 
Legal Fees                    $   5,000 
Acquisition of Access and Rights of Way                      $   5,000        
 
Cost of Project Components 
       Mobilization, Drilling, Install Pitless‐Pump 
       Motor, Drop Pipe, Cable, Collection 
       Pipeline, Control Bldg, Fittings, etc……….     $757,450 
Construction Cost Subtotal #1    $757,450   

Construction Engineering Costs = CCS#1 x 10%   $  75,745 
Subtotal #2    $833,195 
Contingency = Subtotal #2 x 15%      $124,980 
2008 Construction Cost Total                              $958,175 
 
Inflation Costs (5% per year for 1 year)              $ 47,910 
 
Project Total Cost                                                     $1,096,830 
 
NEW STORAGE TANK 
 
Preparation of Final Designs and Specifications                     $ 29,500 
Permitting and Mitigation                  $          0 
Legal Fees                    $          0 
Acquisition of Access and Rights of Way                      $          0        
 
Cost of Project Components 
       Mobilization, Bonds, Insurance, 
       Construct 1/4MG Tank & Foundation, 
                   Incidental Yard Piping……………………….     $295,000 
Construction Cost Subtotal #1    $295,000   

Construction Engineering Costs = CCS#1 x 10%   $  29,500 
Subtotal #2    $324,500 
Contingency = Subtotal #2 x 15%      $  48,675 
2008 Construction Cost Total                           $373,175 
 
Inflation Costs (5% per year for 1 year)                         $  19,660 
 
Project Total Cost (Rounded)                                    $422,335 
 
 
  TOTAL ESTIMATED LEVEL III COSTS (Well Field and Tank)                  $1,519,165 
 

 
The total project is estimated to cost $5 million to construct.  Hudson has been able to secure the 
necessary funding for the project.  Over 87% of the project will be funded through grants to minimize the 
burden on Hudson’s water users. Loans and cash reserves will cover the remaining construction expenses.  
Water rates will still have to be more than doubled to meet the operating and maintenance expenses and 
debt retirement. 
 
The project is to be completed and placed into service by August 30, 2010. 
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