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EXECUTIVE SUMMARY 

ALADDIN WATER SUPPLY PROJECT - LEVEL I 

INTRODUCTION 

Aladdin is an unincorporated community located within the foothills of the Black Hills 
region in northeastern Wyoming. Generally, homes and businesses throughout the 
community derive their water from shallow alluvial wells along the South Fork of Hay 
Creek or deeper wells in the Sundance Formation, some of which are artesian. Due to 
the poor quality of water derived from these wells, use of reverse osmosis systems, 
filters, or water softeners are common throughout the area with some residents hauling 
drinking water from the nearby communities of Sundance or Belle Fourche, South 
Dakota. 

To organize their efforts in developing a suitable water source and supply system, five 
property owners formed the Aladdin Water District in 1993. The District originally 
encompassed some 4,850 acres of property ranging over an area of roughly 15 miles 
east-to-west and 6 miles north-to-south (see Figure E-I). In 1993, the Wyoming Water 
Development Commission (WWDC) authorized this Level I study to determine the 
technical and economic feasibility of developing a water supply system for the District. 

The economical viability of developing a water system for the Aladdin Water District is 
dependent on increasing the number of users within the District. Therefore, this study 
investigated a variety of alternatives including combining with neighboring communities in 
order to increase the number of potential users. This prompted development of a unified 
system capable of providing service to both Aladdin and Beulah. Assuming the majority of 
the potential users would participate, the unified system was economic and served as the 
basis for determining the incremental cost for expansion of service to outlying areas. The 
results of these analyses showed that most users in these outlying areas were essentially 
being subsidized by the areas with the larger numbers of users. Having identified the need 
and potential for development of a system for the community of Beulah, the study evaluated 
independent systems for both Aladdin and Beulah, with the primary focus on Aladdin and 
expansion of the number of users in that area. System designs and cost estimates for both 
systems are presented herein. 

GROUNDWATER FEASIBILITY ANALYSISIWELL SITING STUDY 

Geologic and Hydrologic Overview 

Aladdin is located in the northern portion of the Black Hills Uplift. The community is 
underlain by roughly 3,000 feet of sedimentary rocks dipping northwesterly. The geoiagic 
fom~ation of specific interest for this study is the Pahasapa Limestone of the Mississippian 



system. More commonly referred to as the Madison Limestone or Madison Formation in 
this region, the formation is a massive fine-grained limestone and dolomitic limestone which 
underlies the entire region. Depth to the top of the Madison formation ranges from 1,800 
feet in the Aladdin area to 940 feet in the Beulah area. Total thickness of the formation 
throughout the region is estimated at 600 feet. 

Nearly all of the neighboring municipalities in this region utilize the Madison aquifer as their 
primary source for water supply. Production from these wells range from several hundred 
gallons per minute (gpm) to in excess of 2,500 gpm. Throughout the region, the aquifer 
demonstrates confined conditions with artesian flows depending on the specific location. 
In the Aladdin area, the potential for construction of a flowing well is marginal. This 
potential is much greater in the Beulah area where the ground surface elevation is lower 
by approximately 200 feet. 

Well SitingMlell Design 

Siting of the exploratory well was chosen to best coincide with the location of the storage 
tank. Selection of tank sites for each scenario was based on the site's proximity to the 
service area and elevation to provide adequate pressure throughout the service area 
without incorporating booster stations. For the Aladdin area, the optimum tank location was 
selected to be a topographically high area roughly two-thirds of a mile to the west of the 
community (see Figure E-2). 

Well siting for the Beulah system was chosen based on location of the storage tank roughly 
one-half mile east of the community of Beulah (see Figure E-3). This site, however, did not 
supply adequate operating pressure for the system and a booster station was incorporated 
in the base design. 

Two well designs were developed for construction of Madison Formation exploratory wells 
in the Aladdin and Beulah areas. Both designs incorporate the use of production casings 
cemented into the top of the Madison Formation with an open hole completion into the 
producing zone. This technique isolates the Madison aquifer to prevent commingling or 
contamination from water producing zones in the upper formations. The primary difference 
in the two designs is the size of the "pump chamber". Details for these well designs are 
shown on Figures E-4 and E-5. 

PRELIMINARY WATER SYSTEM DESIGN 

General 

The water system for the Aladdin Water District will consist of basically four components. 
These are: the water source (the well); water treatment (chlorination facility); storage 
(tank); and the transmission pipelines. For the purpose of this study, the assumption of 
3.25 persons per household was used and an averageday demand of 155 gpdc and peak- 



day demand of 425 gpdc (2.75 times average) were selected. These assumptions are 
based on a review of demand rates from surround communities and exceed the DEQ 
minimum design criteria. These design criteria were used for sizing the system components 
for both the Aladdin and Beulah communities. A brief discussion of each of these 
components is contained in the following sections. 

Tank Storage and Treatment Facilities 

Based on the projected water quality to be derived from the Madison aquifer, no gas 
production or other quality constraints which would require the use of multiple tanks are 
expected. Preliminary designs were therefore based on installation of a single storage tank 
capable of meeting the DEQ regulations for storage within a single well system. This would 
require installation of roughly 65,000 and 100,000 gallons of finished water storage for the 
Aladdin and Beulah systems, respectively. Cost estimates for the storage facilities were 
based on installation of bolted tanks with a non-ceramic liner. This represents a variety of 

. tanks in the medium price range. 

Water quality from the Madison aquifer in this region is expected to be good. Therefore, 
only installation of a chlorinatior? system, as required by DEQ, is anticipated. Production 
water from the well will be pumped to a well house, metered, and chlorine injected as the 
water is transferred to the storage tank. A simple chlorine injection system is recommended 
with the finished water tanks providing sufficient chlorine retention time prior to transfer of 
the water to the users. 

Transmission and Distribution System 

Installation of polyvinyl chloride (PVC) pipe is recommended for transmission piping 
throughout the systems. The pipe should have a 6-foot bury and follow the routes shown 
on Figure E-2 and Figure E-3, respectively. Sizing of the transmission line included 
consideration for providing flows of up to 600 gprn throughout the systems. Even though 
neither system is designed to provide for fire flow, the design flows and the installation of 
hydrants at regular intervals throughout the systems were included to provide ready access 
for filling tankers should the need arise. 

All of the piping shown on Figures E-2 and E-3 was considered part of the transmission 
system for each community. Installation of meters, meter pits, and appurtenances are 
included as part of the distribution system. Standards for design and construction of service 
lines from the meter pits to each user will be based on guidelines developed and adopted 
by each district. 

User Evaluations 

A detailed review of land ownership and discussions with individual residents of the area 
determined a total of 32 potential users who could be economically serviced by the Aladdin 



system. At the time of this report. 19 potential users had indicated their desire to receive 
service should a system be constructed. Of the remaining 13 potential users. 6 were 
undecided, primarily due to the uncertainty of a guaranteed cost, and the remaining 7 were 
not interested in receiving service. To account for the undecided users, analysis of the 
Aladdin system includes costs for both 20 and 25 users. 

Evaluation of the potential users for a Beulah system was derived in a similar manner. 
Land ownership records and the location of existing dwellings were reviewed. The results 
of this review indicated a total of 43 potential users of which only 35 would likely be 
receiving service at the time a system was constructed. Therefore, the cost estimates for 
Beulah are based on 35 and 45 users. 

COST ESTIMATES AND FINANCIAL PLAN 

Construction Cost Estimates 

Cost estimates for construction and installation of the storage tank, treatment, and 
transmission system were developed based on current projections from contractors and 
actual expenditures for similar projects. For the purpose of this study, only the costs for 
installation of meters. meter pits, and appurtenances are considered a part of the 
distribution system and not subject to WWDC funding. 

Final construction cost estimates for the Aladdin water system are summarized below. 
Engineering cost and construction contingencies were developed in accordance with 
standard percentages currently utilized in WWDC budget projections. Estimates are 
included for completion of both the Level II and Level ill studies under the WWDC 
guidelines. 

FINAL COST ESTIMATES 
Aladdin Water District 

Level II - Well Construction and Testing: 

Preparation of Designs and Specifications, Permitting, 

Well Construction 

Well Testing 

Total Well Construction and Testing 

Engineering Construction Costs @ 10% 

Subtotal 

Contingency @ 15% 

Construction Cost Total 

Project Cost Total - Level II 



FINAL COST ESTIMATES (Continued) 

Level Ill - System Design and Construction: 

Preparation of final Designs and Specifications 

Permitting and Mitigation 

Legal Fees 

Acquisition of Access and Rights-of-Ways 

System Construction 

Engineering Costs @ 10% 

Subtotal 

Contingency @ 15% 

Construction Cost Total 

Project Cost Total - Level Ill 

Grand Total Level II & Ill Costs 

Operation and Maintenance Costs 

Estimates for operation and maintenance (O&M) of the system include costs for electrical 
power, services of a qualified operator to oversee the system, water analysis, legal, and 
accounting services. In addition, the O&M costs include payments into a sinking fund 
established to generate a cash reserve for future replacement and repair of equipment. 
Table E-I below summarizes the projected O&M costs for the Aladdin system. These 
figures were developed assuming 25 users within the system. 

Table E-I 
Operation and Maintenance Cost Estimates 

Aladdin Water District 
ITEM - MONTHLY COST 

Electrical 

Legal 

Accounting 

Operator 

Water Analysis 

Subtotal 

Sinking Fund 

Total Operation and Maintenance Cost Estimate 



Funding Options 

The Aladdin Water District will rely on WWDC grants and loans for construction and user 
fees for operation and maintenance of the water system. Other agencies which can be 
considered for financing the non-WWDC funded cost of constructing the distribution system 
include the Wyoming Farm Loan Board (FLB) and Farmers Home Administration (FmHA). 
For the purpose of this study, it was assumed FLB funds would be used to finance 
installation of the distribution system. 

An additional analysis was completed assuming the District was successful in acquiring 
funding from FmHA. Through FrnHA, grant funds could be made available for that portion 
of the District's debt which exceeds 0.5% of the median income for the area. Under this 
scenario, the monthly cost per user, inclusive of O&M costs, could be reduced a range of 
roughly $45 per month making it comparable with similar systems throughout the state. 
Table E-2 summarizes the projected monthly cost per user for the Aladdin Water District. 

. The first scenario shown assumes WWDC funding with a FLB grantnoan for the distribution 
system. The second scenario also includes WWDC funding for the grant portions of the 
Level I1 and Ill projects, but assumes a loan and grant from FmHA for the remaining funding 
requirements. 

Table E-2 
Monthly User Cost Summary - Aladdin Water District 

FmHA Funding 

Monthly 
Cost 

20 Users 

$10.66 

$39.38 

$7 47 

$52.46 

Loans 

$44,257 

$163,446 

$7,032 

$214,735 

Monthly 
Cost 

25 Users 

$8.53 

$31.51 

$1 -94 

$41.98 

O&M Cost 

P r o h t  

l tern 

Level II: 

Well Construction 

Level Ill: 

Transmission 

Distribution Cost 

Total Capital Cost 

$17.84 

$77 4.1 

SqQ2ti 

l ,adlad 
$79.96 $64.3 

W D C  
Covered 

Costs 

$78,269 

$78,269 

Project Cost 

$212,382 

$495,290 

$14,063 

$72 1,735 

$22.31 

$7- 

Grants 

$89,856 

$331,844 

$7,032 

$428,732 

Total Capital Cost 

WWDC Funding 

FmHA Funding 

O&M Cost 

Total Pr- $777 735 $7&2Fj9 66 

$42 1 ,700 

$147,766 

S8QQQO $49.81 

$80,000 

$72 1,735 

$6,000 

$78,269 

$78,269 



BEULAH 

Construction Cost Estimates 

Cost estimates for design and construction of a water supply system for the Beulah 
community were developed on the same basis as the estimates for Aladdin. 
Engineering cost and construction contingencies for the Beulah system were also 
developed in accordance with standard percentages currently utilized in WWDC budget 
projections. Estimates for the Level II and Level ill studies are shown below. 

' FINAL COST ESTIMATES 
Beulah Water System 

Level II - Well Construction and Testing: 

Preparation of Designs and Specifications, Permitting, 

Well Construction 

Well Testing 

Total Well Construction and Testing 

Engineering Construction Costs @ 10% 

Subtotal 

Contingency @ 15% 

Construction Cost Total 

Project Cost Total - Level II 

Level Ill - System Design and Construction: 

Preparation of Final Designs and Specifications 

Permitting and Mitigation 

Legal Fees 

Acquisition of Access and Rights-of-Ways 

System Construction 

Engineering Costs @ 10% 

Subtotal 

Contingency @ 15% 

Construction Cost Total 

Project Cost Total - Level Ill 

Grand Total Level II & Ill Costs 



Operation and Maintenance Costs 

Projected costs for operation and maintenance of the Beulah system were generally derived. . 
on the same basis as the costs for the Aladdin system. Table E-3 summarizes the 
operation and maintenance cost for the Beulah system assuming 45 users. 

Table E-3 
Operation and Maintenance Cost Estimates 

Beulah Water System 
ITEM - MONTHLY COST 

Electrical 

Legal 

Accounting $230.00 

Operator $220.00 

Water Analysis 

Subtotal 

Sinking Fund $82.68 

Total Operation and Maintenance Cost Estimate $755.81 

Funding Options 

The primary funding sources for development of a water system for the Beulah community 
will include grants, loans, and user fees to generate income for construction, operation and 
maintenance of the system. As shown above, an appropriation of approximately $200,000 
would be required for completion of a Level II feasibility study. Based on the success of the 
Level II study and formation of a district with sufficient support to provide the necessary 
number of users to justify the project, an appropriation of roughly $450,000 would be 
required to complete the system under a Level Ill construction project. 

Since construction of the distribution system is not covered under the WWDC program. 
alternative financing options will have to be pursued. For this study, it was assumed the 
FLB program would provide a 50% grant along with a loan for the remaining 50% at an 
interest rate of 7.25% for 30 years. Since the projected cost per user for the Beulah system 
is in line with the average $45 per month rate for comparable systems throughout the state, 
no additional evaluation for inclusion of FmHA grants was completed. A breakdown of the 
projected monthly cost per user for the Beulah water system is shown in the Table E-4 
below. This table shows the projected cost assuming 35 or 45 users. 



Table E-4 
Monthly User Cost Summary - Beulah Water System 

CONCLUSIONS AND RECOMMENDATIONS 

The primary objective of this study was to determine the technical and financial feasibility 
of installing a water supply system to service the needs of the Aladdin Water District. 
Technically, the potential for development of a suitable water supply system is feasible. 
The Madison Formation underlies the entire region and should provide a suitable supply 
source. This aquifer is utilized as the primary water source for essentially all of the 
municipalities and surrounding communities in the Aladdin region and is known to produce 
good quality water in this area. Since the Madison Formation is relatively shallow in the 
Aladdin area, requiring a well depth of roughly 2,100 feet, construction and development 
of a Madison well as a supply source is considered a viable and economic alternative for 
the District. 

Due to the large areal extent over which the District was formed, servicing all areas of the 
original district is uneconomic. Service to those residents and businesses in the immediate 
vicinity of the Aladdin community should be viable. Given the relatively small number of 
potential users in this area, financial feasibility of the system is heavily dependent on the 
number of users actuaiiy electing to receive service from the District. The monthly cost per 
user is projected to range from a low of $64 for providing service to 25 users to as high as 
$79 for only 20 users. Alternative funding through the FmHA could be available which 
would bring this cost down to the $45 per month range. However, commitment of these 
funds will not be made until following the Level I I  study. Therefore, potential users must 
make their election to receive service based on the higher monthly cost projections. 

Level 11: 

Well Construction $1 97,053 $75,969 $81,126 

Level Ill: 

Transmission $448,882 $300,751 $148,131 $20.40 $1 5.86 

Distribution Cost $25,313 $12,657 

Total Capital Cost $671,248 $75,969 $394,533 

O&M Cost 
i 

Loans Item 

WWDC 
Covered 

Costs Project Cost Grants 

Monthly 
cost 

35 Users 

Monthly 
Cost 

45 Users 
i 



Members of the Aladdin Water District are currently pursuing potential users to petition the 
District for membership. Continuation of the Aladdin Water Supply Study into a Level II 
study for construction of an exploratory supply well will be dependent on the success of 
these efforts by expanding the District membership to include 20 to 25 users. Given the 
uncertainty of funding from FmHA, members should elect to participate in the project 
assuming an estimated cost in the range of $64 to $79 per month. Assuming the District 
is successful in obtaining the necessary petitions for increasing their membership, 
application should be made to the FmHA to obtain a grant of roughly $150,000 to be 
ammpanied by a loan of $80,000. Even though FmHA will be unable to act on the request 
until the Level II study is completed, early application will alert the agency to the District's 
needs and enable them to include the project in their interim planning. 

As a result of this study, the potential for development of a water supply system to service 
the Beulah community has been identified. Evaluation of a water supply system for the 
Beulah area proved to be both technically and economically feasible. Should residents of 

. Beulah feel the community would support development of a system, efforts should be 
initiated to form a water district which would encompass the community and surrounding 
areas. Based on the projected cost for construction, operation, and maintenance of a 
system in the Beulah area, establishment of a district with 35 or more potential users 
should result in an economically viable project. 
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Figure E-I 
Water District Boundary 
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