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I. INTRODUCTION 

I.1 Project History and Purpose 

This Level 1 Reconnaissance study was authorized by the Wyoming 
Water Development Commission (WWDC) on June 2, 1995, in response to 
a project application request submitted by the Green River-Rock 
Springs-Sweetwater County Joint Powers Water Board (JPWB) on 
september 26, 1994. 

The initial project application was prompted by a request from a 
local industry, SF Phosphates Limited Co., to the sponsor (JPWB) 
for a substantial increase in water supply to meet future 
industrial process needs. Coincidentally, at the same time a 
project application was also submitted by the homeowners within 
Arrowhead springs Subdivision requesting examination of water 
supply al ternati ves to supplement the individual wells serving 
their area. Both project application requests were combined for 
the purpose of performing an area-wide study for the benefit of all 
water users east of Rock Springs, including the Rock Springs
sweetwater County Airport. 

The purpose of this study is to identify water source supply 
al ternati ves available to serve the area east of Rock Springs, 
Wyoming as generally depicted in Figure 1-2. In addition, this 
study examines preliminary transmission, storage, and treatment 
requirements necessary to deliver each water supply alternative to 
the area water users. Finally, the study presents budgetary costs 
associated with the recommended water supply development and 
transmission system alternatives. 

1.2 Primary Project Considerations 

1.2.1 Water Supply Economics 

The SF Phosphates request for addi tional water supply (up to 
potentially 3000 gallons per minute (gpm) on a continuous basis) 
provides some interesting local, regional, and statewide water and 
economic development opportunities. First of all, it drastically 
changes the economics of water supply to the east Rock Springs 
area. Previous area-wide studies indicate that the quantity of 
water requested by SF Phosphates more than likely cannot be 
supplied from groundwater sources, leaving the JPWB as potentially 
the only supply source to service this demand. If this demand is 
met, subsequent extensions to other users can be expected to become 
significantly more feasible, at least compared to the existing 
scenario. Moreover, as is pointed out in Section II of this study, 
water requirements for the Airport and Arrowhead Subdivision are 
dwarfed by the size of the SF Phosphates request. Little 
additional system capacity would be required in order to meet their 
requirements. 
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I.2.2 Economic Development opportunities 

Secondly, the potential economic development ramifications of the 
SF Phosphates request for additional water supply must be 
considered in analysis of the viabili ty of this proj ect. This 
concept can perhaps be best explained with a brief non-proprietary 
description of the SF Phosphates manufacturing process. 

SF Phosphates produces phosphoric acid (PzOs), a main ingredient 
utilized in the manufacture of phosphate based fertilizer. A main 
component in the manufacture of PzOs is sulfuric acid. Sulfuric 
acid can either be purchased directly from out-of-state suppliers 
or produced internally at the SF Phosphates plant. Internal 
production requires a sulfuric acid plant and the purchase of 
sulfur. SF Phosphates currently has one sulfuric plant that uses 
only Wyoming sulfur to produce 70% of their total current sulfuric 
requirement. Recently, the company began construction of a $25 
million second sulfuric plant that will replace 250,000 tons of 
sulfuric acid that is now purchased annually from out-of-state. 

According to company personnel, if the future SF Phosphates water 
demand can be met, it would be possible for the production level of 
P 20 S to be increased to an estlmated 740,000 tons per year I an 
increase of 279% over current production levels. An increase in 
labor force of 30-40% over existing levels (180 current staff) is 
expected in order to meet the staffing requirements at this 
production level. 

There is an estimated 1,000,000 cons of sulfur produced each year 
in Wyoming. Almost all of it is a by-product of natural gas 
production. According to company management, SF Phosphates 
currently consumes about 200,000 tons annually of the 1,000,000 
tons available, with the balance being shipped out-of-state. When 
the second sulfuric acid plant comes on line next year they will 
consume about 300,000 tons per year of sulfur. 

According to company projections, if adequate water was available 
to reach the expected production level of 740,000 tons of PzOs per 
year, SF Phosphates would consume nearly two-thirds of wyoming's 
current level of sulfur production. This expansion strategy would 
utilize more of Wyoming's resources in-state for value-added 
upgrading by local industry and thus create more local jobs. 
Currently, surplus sulfur from Wyoming is shipped to Idaho, Texas, 
or Florida where it creates jobs in those locales. 

I.2.3 water Rights Issues 

Lastly, the potential direct benefit to the State of Wyoming in the 
exercising of water storage rights in Fontenelle Reservoir requires 
due consideration. As is explained in more detail in Section III 
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of this study, SF Phosphates has a contract with the state which 
allows for eventual purchase of water from Fontenelle Reservoir on 
the Green River. SF Phosphates is currently paying an annual 
readiness-to-serve charge to the state for this storage right. If 
the storage right is exercised and the water is actually put to 
beneficial use, the state would realize a significant increase in 
annual payments. 

I.3 Acknowledgements 

The consul tant wishes to acknowledge the following groups and 
individuals who assisted in the preparation of this report: Mr. 
Ben Bracken of the Green River-Rock Springs-Sweetwater County Joint 
Powers water Board; Mr. Bruce Brinkman of the Wyoming water 
Development Commission; Mr. Ed Eyring, Manager Planning and 
Logistics, SF Phosphates Limited Company; Mr. Jack Weimer and Mr. 
Al Kolman from the Arrowhead Springs area; the Sweetwater county 
Land Use Task Force; the entire sweetwater County Planning Staff; 
and Mr. Dennis Costantino of the Sweetwater County Economic 
Development Association. The input of these individuals has been 
instrumental in study execution and has insured the credibility of 
this report. 

Acknowledgement is also made to the sub-consultants who assisted in 
the technical aspects of this study. They are wester-Wetstein and 
Hinckley Consulting of Laramie, Wyoming, and Forsgren Associates of 
Evanston, Wyoming. 
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II. SERVICE AREA, POPULATION, WATER USAGE 

II.l Project Service Area 

The proposed Service Area established under this project is shown 
in Figure II-I. The service area boundaries were designated in 
consultation with the sponsor, WWDC, and the Sweetwater County Land 
Use Task Force. Where practical the boundaries coincide with the 
urban planning boundaries previously established by the Task Force. 

II.2 Sweetwater County Land Use Planning Task Force 

The sweetwater County Land Use Task Force is an ad-hoc committee 
created specifically by the sweetwater County Commission for the 
following expressed purposes: 

1. Delineation of existing and potential land use areas 
in the immediate areas outside of Rock Springs and Green 
River corporate limits. 

2. Designation of appropriate land use areas which fi t 
within the land use objectives of both Cities and the 
County. 

3. Eventual promulgation of a sub-urban land use model 
which will be used to define allowable development around 
the Cities. 

The Task Force consists of city and county planning staff members, 
ci -c.y councilmen, area landowners I numerous representatives of other 
governmental agencies, and interested citizens. The Task Force has 
worked hand-in-hand with this study consultant in providing the 
best up-to-date information regarding potential land use 
classifications for areas within the study service area. This 
information has been invaluable in projecting future water demand 
requirements. The work of the Task Force has occurred prior to and 
concurrent with the execution of this study, and is, in fact, not 
expected to be completed until 1996. It must be pointed out, 
however, that upon completion of the draft land use model, 
significant public input will be obtained prior to promulgation. 
This input could result in deviations from the information provided 
by the Task Force to-date. There is no doubt, however, that the 
existing information is the best available at this time and this 
study consultant is grateful for the input provided. 

II.3 Existing and Potential Water Users 

There are three existing water users wi thin the defined study 
service area; Arrowhead Springs Subdivision, SF Phosphates, and the 
Rock springs-Sweetwater County Airport. Two additional potential 
areas of development have been designated by the Task Force, an 
industrial facility in South Baxter Basin between SF Phosphates and 

II-l 
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the Airport, and a potential commercial development at the Baxter 
Interchange on 1-80. (See Figure II-I). The industrial facility 
was identified because of the proximity of the SF Phosphates rail 
spur and a paved County highway, easy access to 1-80 and the 
airport, and its general location in relation to Rock Springs. The 
commercial facility was identified because of significant previous 
interest expressed in the si te for development of a truck stop 
facility. According to the Sweetwater County Economic Development 
Association, the non-availability of water at that location is a 
prime reason why the development has not yet occurred. 

II.4 Population and water Usage Projections by Use Area 

II.4.1 Arrowhead Springs Subdivision 

Arrowhead Springs Subdivision Phase I is a platted 19 lot 
subdivision with 17 of the lots currently built upon. Lots are 
approximately two acres in size. The subdivision provides a 
"country living" motif at the base of Aspen Mountain, and is 
accessible via a paved county road. Gas, power, and telephone 
services have been extended to the area. Sewer and water services 
are provided within the confines of each lot by use of individual 
wells and septic tank systems. 

The developer of the Arrowhead Springs subdivision has plans for 
the possible development of two addi tional residential phases 
directly east of the existing Phase I location. In view of current 
water quality and financial considerations it is somewhat doubtful 
that the addi tional phases would be developed wi thout a substi tUt2 f 

or at least supplemental, water source. County zoning ordinances 
allow for one acre lots, therefore it is conceivable that the 
additional phases could be developed at a higher density than the 
existing phase. Considering net land area yet available, it is 
estimated that the combination of Phases I-III could potentially 
yield 90 residential lots, assuming one acre densities in the 
latter two phases. 

It is the opinion of the County Task Force that there is a 
potential for a certain amount of additional residential 
development around the Arrowhead complex, above and beyond the 
capability of the existing developer. It is their recommendation 
that the final land use model provide for a potential doubling of 
Arrowhead If II, and III residential development in close proximity 
to the Arrowhead Facility. Their rationale is centered around the 
fact that there is a pronounced desire in this area for country 
style living. Secondly, a residential utility service 
infrastructure has already been extended to the area, with the 
exception of a public water supply. If water was available, there 
would be no apparent reason why residential development could not 
expand, at least within the limits established in the final land 
use model. Based upon the recommendation of the Task Force, 
therefore! the upper limit of projected residential development in 
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the Arrowhead vicinity has been set at 180 single family 
residential units. 

water usage demands for the Arrowhead facility have been 
established for the following three separate development scenarios: 

1. Arrowhead Springs subdivision Phase I only - 19 lots 
existing. 

2. Arrowhead Springs Phase I, II, and III only - 90 lots 
total, assuming one acre densities in Phases II and III. 

3. Arrowhead springs Phase I, II, and III doubled as per 
county Task Force recommendations - 180 lots total. 

Projected water demands for the three scenarios are calculated as 
indicated in Tables 11-1, 11-2, and 11-3. Fire flow values under 
each of the scenarios are set at a rather wide range (500-1500 
gpm). A 1000 gpm capability is currently the standard within new 
residential subdivisions in Rock Springs. A 500 gpm capability is 
probably the minimum acceptable value if some fire protection is 
desirable. It is understood, however, that Arrowhead residents are 
currently without a public fire flow supply system and may wish to 
continue in this regard in the future. 

11.4.2 SF Phosphates. 

SF Phosphates is an existing industrial facility within the study 
service area which has expressed a desire for a significant 
increase in water supply for process and domestic needs. Detailed 
discussions with SF Phosphates management confirmed by written 
correspondence indicate their desire to potentially utilize up to 
3000 gpm (4,320,000 gpd) of "potable" water on a continuous basis 
beginning in 7-10 years. 

SF Phosphates currently produces approximately 270,000 tons per 
year of phosphoric acid (an agricul tural fertilizer component) 
through its existing facility. A plant expansion is now underway 
to increase phosphoric acid production to 315,000 tons per year and 
the addition of a sulfuric acid plant which will produce 456,000 
tons per year. In 7-10 years, assuming continued favorable market 
conditions and a supplementary water supply, management forecasts 
additional plant expansions to produce 740,000 tons per year of 
phosphoric acid and 2,072,000 tons per year of sulfuric acid. It 
is this latter scenario that will require the 3000 gpm supply 
source in order to provide adequate process water. A gradually 
increasing potable water supply requirement is expected up to that 
point. 

Currently, the SF Phosphates complex is supplied water from five 
different sources briefly described as follows: 
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Table 11-1 

Projected Water Usage Demands 

Arrowhead Springs Phase I only 

Assume 19 lots, 3.S people per lot, 67 population. 

Assume average daily demand-2S0 gpcd (1) 

Assume average summer day demand-42S gpcd (1) 

Assume peak day demand-SaO gpcd (1) 
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(1) from Forsgren Associates, 1989, Rock Springs Pipeline Level II 
study, Phase 2 Final Report. 



Table 11-2 

Projected Water Usage Demands 

Arrowhead Springs Phase I, II, III only 

Assume 90 lots, 3.5 people per lot, 315 population. 

Assume Phases II and III developed at 1 acre lots. 

Assume average daily demand-250 gpcd (1) 

Assume average summer day demand-425 gpcd (1) 

Assume peak day demand-500 gpcd (1) 
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(1) from Forsgren Associates, 1989, Rock Springs Pipeline Level II 
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Table II~ 

Projected Water Usage Demands 

Arrowhead Springs Phase I, II, III Doubled 

As Per County Land Use Plan. 

Assume 180 lots, 3.5 people per lot, 630 population. 

Assume average daily demand-250 gpcd (from RKS Level II study). 

Assume average summer day demand-425 gpcd (from RKS Level II study) 

Assume peak day demand-500 gpcd (from RKS Level II study). 
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1. Phosphate concentrate slurry - a 10"-93 mile phosphate 
concentrate slurry line from Vernal, utah, delivers product to 
the SF Phosphate site. The slurry is delivered in "batches" 
followed by "push water" pumped behind each batch. The slurry 
itself contains about 55% solids and 45% water. Each batch is 
de-watered on-site to approximately 70% solids and the 
recovered water is used throughout the process. 

2. Push water - push water used to force each batch through 
the pipeline is captured and utilized in the process. 

3. Additional Tailing Water - when a batch has been delivered 
to the Rock springs site and prior to delivery of a subsequent 
batch, the 10" pipeline can be used to pump additional 
tailings water from Vernal. 

4. Seepaae Trench - water from a seepage trench located below 
the tailing pond at the Rock Springs site which collects 
surface runoff is utilized within the industrial process. 

5. City of Rock Springs - water is currently purchased from 
the City of Rock Springs through a private 6" line extended 
from the city limits. This water supply is limited by the 
practical hydraulic capacity of the 6" line (525 gpm) for 8 
months of the year (off-peak season). Peak season limitations 
of 50 gpm have been imposed due to supply concerns. 

Currently, according to company estimates, about 13% of the SF 
Phosphates water needs are supplied from the slurry, 26% from the 
push water, 33% from additional tailing water, 6% from the seepage 
trench, and about 22% from City of Rock Springs potable water. 

As plant expansions occur, more phosphate slurry will be delivered 
to the Rock Springs site and less time for pumping push water 
and/or additional tailings water will be available. In the 7-10 
year anticipated time frame the pipeline will be pumping slurry all 
the time. At this time, SF Phosphates management personnel have 
estimated that approximately 14% of the plant's water needs will be 
supplied from the rock slurry, 2% from the seepage trench, and 84% 
from potable water. 

II.4.3 Rock springs-sweetwater County Airport. 

The Rock Springs-Sweetwater County Airport is a public entity 
administered by a Joint Powers Board consisting of appointees of 
both the Rock Springs Ci ty Council and the Sweetwater County 
Commission. The facility is located on land owned by the City of 
Rock Springs and provides the only commercial airline passenger 
service within Sweetwater County. The facility includes a 10,000 
foot runway! passenger terminal! general aviation terminal! rental 
car facilities, Fixed Base Operator facility, charter service and 
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automated FAA weather station facility. Four daily passenger 
flights to Denver and four air freight flights per day are 
provided. 14,471 enplanements and 14,150 deplanements were served 
in calendar year 1994. 

Analysis of future airport water demands is somewhat difficul t 
because all existing water is currently supplied by truck. Water 
is indeed a precious commodity and extreme conservation measures 
are always in effect within the existing facility because of water 
hauling costs. The existing usage, however, (3100 gpd) can be used 
as a basis for developing future requirements. In addition, the 
airport has a need for additional services, including basic fire 
protection, which they cannot now provide because of the lack of 
sufficient water. Finally, the airport has set aside land within 
their property which could be utilized for private industrial use 
compatible wi th airport services. Proj ected water demands are 
centered around these criteria. 

Projected water demands for the airport facility are shown in Table 
II-4. The demands have been compiled in consultation with airport 
management. In regards to fire flow requirements, airport 
management initially expressed a desire for available fire flow of 
3000 gpm based on the square footage and fire classification of the 
existing passenger terminal. In later discussions it was 
determined that required fire flow could be reduced wi th the 
installation of fire suppression improvements, i.e. building 
sprinkler systems, foaming systems around fuel facili ties, etc. 
Based on these discussions, airport personnel lowered their 
preferred fire flow requirement to 1750 gpm in anticipation that 
perhaps the fire suppression improvements could be made. It is 
clear that an increased fire flow capability is one of the primary 
expectations of Airport management within this project, at least at 
this level of study. 

II.4.4 Future Industrial Facility in South Baxter Basin. 

As explained earlier, the Sweetwater County Land Use Task Force has 
designated a potential industrial area in South Baxter Basin (See 
Figure II-1). The industrial area is roughly centered on County 
Road 4-45 and provides rail access, and easy airport and I-80 
access. Moreover, the area is approximately 3.5 miles directly 
east of the Rock Springs City Limits and is hidden from the City by 
intervening topography. The area has all the desirable attributes 
pertaining to location of an industrial facility. 

The total area preliminarily designated for industrial use by the 
Task Force is approximately 5000 acres. Meetings held with the 
Sweetwater County Planning Staff and the Sweetwater County Economic 
Development Association (SWEDA) substantiated the fact that there 
was an area-wide need for large industrial parcels. There was also 
consensus that this proposed location was "prime'l for the reasons 
stated above. It was the feeling of the meeting participants, 

II-5 



Table 11-4 

Projected Water Usage Demands 

Rock Springs-Sweetwater County Airport 
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however, that the designated 5000 acre area was more than could 
reasonably be developed in the foreseeable future. In an attempt 
to forecast a development scenario over the life of a water supply 
project, the meeting participants agreed that a 30 parcel 
industrial development was a more reasonable expectation. Exact 
sizes of the parcels were not determined because it was felt that 
water usage would not necessarily be a function of industrial 
parcel size. Moreover I the Task Force had not yet determined 
appropriate development densities over any of the designated land 
use areas within its urban study boundary. Meeting participants 
were in agreement, however, that the greatest need was for larger 
tracts, perhaps averaging 30 acres or more, and that development 
would probably proceed from the Union Pacific mainline in a 
southerly direction. 

Projecting "non-fire" related water usage per parcel is somewhat 
difficult in an industrial setting. Assuming non-manufacturing 
facilities, demand flows could range from 1000 gpd per parcel for 
culinary and washdown needs to 10,000 gpd or more per parcel for 
oil and gas industry support services. In order to somewhat fit 
within the range and based on past experience, it was decided by 
the meeting participants to set a population equivalent per parcel 
and assume an average consumption rate based on Rock Springs I 

domestic usage. It was estimated that a population equivalent of 
20 persons per parcel was appropriate based on a knowledge of area 
industrial businesses. The group recognized that if this population 
equivalent turned out to be too high, additional parcels could be 
developed without utilizing all land available within the corridor. 

In most cases, water supply requirements for industrial areas are 
more a function of fire protection needs as opposed to domestic 
needs. Depending upon the development, required flows of 2000-3000 
gpm for fire suppression are not uncommon with available storage 
supplying the volume at the required flow rate. The very nature of 
industrial oriented businesses typically based in the Rock Springs 
area suggests in itself that the issue of fire protection cannot be 
ignored in areas where these facili ties have a potential to be 
located. 

Given the input from all meeting participants and following 
industrial fire flow guidelines, projected water demands for the 
industrial area are as shown in Table II-5. 

II.4.S Commercial Development of Interstate 80-Baxter Interchange. 

It is well known locally that the Interstate 80-Baxter Interchange 
(see Figure II-I) was a "first choice" location for a truck stop 
location several years ago, but the site was abandoned for lack of 
a water source. A meeting was held with the executive director of 
the Sweetwater Economic Development Association (SWEDA) to 
ascertain the extent of the proposed development and the 
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Table 11·5 

Projected Water Usage Demands 

South Baxter Basin Industrial Facility 
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possibility of future development if the water supply problem was 
resolved. 

According to the SWEDA representative, the area still retains a 
better than 50% chance of being developed as a truckstop facility 
if water is available. The Baxter Interchange has available land, 
no adjacent development, and is situated at a location where trucks 
leaving the facility are not required to negotiate steep grades in 
either direction. 

The previously discussed truckstop facility at the Baxter 
Interchange consisted of a truck/auto service center including 
gasoline and diesel dispensing and a restaurant. It is also 
probable that since ample land is available, the facility could 
include two fast food restaurants, a convenience store and a 100 
room motel facility. 

Projected water demands for the commercial facility area were based 
on historical usages of an existing truckstop facili ty in Rock 
Springs (times a factor of 2.0 to account for anticipated increased 
sizes). Also utilized were historical water usage amounts for two 
Rock springs fast food restaurants, and generally accepted water 
usages values for motels based on the number of rooms. Calculated 
water usages using these criteria are shown in Table II-6. Again, 
water demand for fire suppression is an important criteria because 
of the presence of gasoline and diesel storage and the auto/truck 
service facility. 

II.5 Summation of Projected Service Area Demands 

Table II-7 presents a summation of projected water demands for all 
existing and proposed water users within the study service area. 
The Table assumes a full development scenario as described herein, 
for each of the water users. 
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Table 11-6 

Projected Water Usage Demands 

Baxter Interchange Commercial Development 
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Corresponds to a demand requirement of 3000 gallons 
of continuous flo'4 as requested by SF Phosphates. 

per minute (gpm) 



III. INVENTORY EXISTING SUPPLY AND SYSTEM 

III.1 Existing Water Supply Sources and Infrastructure 

Two separate water supply sources are currently utilized to provide 
water to the existing users within the study service area. The 
Ci ty of Rock Springs provides potable water supply to the SF 
Phosphate Facility and the Airport. Groundwater sources are 
utilized to serve the Arrowhead Phase I residential development. 
This section discusses the characteristics of the existing 
groundwater supply at Arrowhead Springs and the methods of water 
delivery and ultimate utilization in the other areas. 

III.1.1 Rock springs-Sweetwater County Airport. 

water is currently trucked approximately 10 miles to the airport 
facility from the City of Rock Springs. Hauled water is stored in 
a 75,000 gallon tank at the airport and hard pumped to all use 
points throughout the facility. The pump station consists of two 
80 gpm standard service pumps and one 1000 gpm high service fire 
pump. The pump station includes a standby power generator and a 
1000 gallon hydropneumatic tank. The distribution system consists 
of radial (unlooped) 6" lines of various pressure classes and pipe 
types. 

Potable water is expensive to haul from Rock Springs. Airport 
management typically budgets $1500 per month (SlS,OOO per year) for 
delivered water to satisfy their needs of 3100 gpd. Because the 
distribution system is hard pumped wi thout the benefi t of any 
gravity supply, it cannot be classified as totally reliable under 
today's standards. The system is capable of supplying basic 
domestic needs within the framework of its inherent limitations. It 
is, however, severely deficient in supplying fire suppression 
volumes typically required within a facility which stores and 
dispenses jet fuel and provides aircraft maintenance services. 
Moreover, according to airport management personnel, the system is 
incapable of providing minimum fire flow as recommended under the 
Uniform Fire Code for the construction type and size of the airport 
passenger terminal (2500-3000 gpm for 2 hours). From a technical 
standpoint the unlooped 6" distribution system would be hard 
pressed to deliver 1000 gpm due to excessive line velocities and 
accompanying pipe pressure losses. Even at this rate of pumping 
the 75,000 gallon storage facility would become depleted in 
approximately 75 minutes, if it were initially full. 

Distribution system improvements are not fundable under current 
WWDC cri teria. It is strongly recommended, however l that other 
avenues of funding assistance for improvement to the airport 
distribution system be considered, particularly if an alternate 
water supply source becomes available. Al ternately 1 some 
modifications (i.e. sprinkler systems) could be added to crucial 
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buildings which would legitimately serve to lower the overall fire 
flow requirement. Considering the total airport scenario, however, 
it is extremely doubtful that the existing storage and distribution 
system could ever supply a reasonable degree of fire protection to 
a facility of this type. 

111.1.2 SF Phosphates. 

water is currently delivered to the SF Phosphates facility through 
a 4.5 mile long 6" water line paralleling State Highway 430 between 
the southeast edge of Rock Springs and the SF Phosphates plant 
si te. The line and associated pump station are owned by SF 
Phosphates. water usage is limited to 50 gpm throughout the summer 
months and increased to 525 gpm (ultimate line capacity) during the 
off-peak season. wi thin the SF Phosphates facili ty flows are 
proportioned between required domestic and process needs through 
internal piping networks. 

111.1.3 Arrowhead Springs Phase I Residential Subdivision. 

111.1.3.1 Facility Description 

The current water supply for Arrowhead Springs Phase I consists of 
approximately 18 individual wells. The adjacent Kolman Ranch is 
served by an additional 8 wells, several of which serve individual 
ranch facilities and several of which supply a small multiple-well 
water system for the ranch complex. In addition, a single well 
supplies landscape irrigation and pond-filling water for the 
Sweetwater County Arrowhead Springs Public Park. 

Table 111-1 includes a summary of the Arrowhead area wells (Data 
Point Nos. 1 - 28; see Figure 111-1 for approximate locations), 
compiled from the statements of Completion filed with the Wyoming 
State Engineerfs Office, field measurements, and homeowner 
interviews. The wells average 130 feet deep, although the deepest 
(on Lot 12) was drilled to a depth of 310 feet. Typical reported 
depths to groundwater are on the order of 50 feet, being somewhat 
more for wells drilled in the higher, western portion of the 
subdivision. Due to variations in the year, time-of-year, and 
method of drilling, reported static water levels vary greatly -
from 4 to 140 feet within the immediate vicinity of the 
subdivision. To the extent one can discern a pattern in these 
data, a general groundwater flow direction to the northeast 
(towards Sweetwater Creek) is suggested. 

Reported yields for nearly all wells in the subdivision are in the 
5 to 15 gpm range. Two irrigation wells adjacent to the subdivision 
-- Kolman No. 11 and Arrowhead Park No.3, however, have been 
tested at discharges of -100 gpm or more. (Reported yields may 
reflect the capacity of installed pumping equipment or actual test 
discharge. The reported yield may not be the maximum yield. In 
the case of test data, substantial variations result from different 
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Table III-1 
Rock Springs East - Water Supply Master Plan 

Select Well Data and Field Measurements 
June 22-23, 1995 

Data Depth Static Permit Conductivity pH Temp. Permit Priority Owner / Notes 

Point (ft) Water Yield (umhos/cm) (oF) No. Date Applicant 
Level (gpm) 
(Et) 

Arrowhead Springs Area (Section 28, T18N, R104W) - Blair Formation 

1 180 55 13* 4200 7.5 50 75796, 1987 Schumacher Lot 1, one enlargement, 2 "dry holes" 
77590 reportedly on lot, iron staining 

2 140 35 14* 3200 7.3 49 71992 1986 Chitwood Lot 10 

3 113 30 15 1700 7.8 49 89214 1992 Schoenfeld Lot 9 

4 300 52 5 1800 7.6 52 74001 1986 McBride Lot 8, laundry iron staining reported 

5 310 33 25 3800 7.5 50 79634 1989 Kuhlman Lot 12 

6 113 40 10 1900 7.6 49 89610 1992 Wiemer Lot 19 

7 260 80 14* 1500 7.8 50 71960 1986 Eyring Lot 14 

8 200 140 12 92725 1993 Cross Lot 5 

9 130 50 10 72161, 1968 Dunder Lot 7 
72916 

10 160 78 13 1910 73126 1986 Goetsch Lot 15, quality data from WSEO 

11 160 80 10* 93040 1993 Spann Lot 18 

12 235 45 15 94155 1993 Van Balen Lot 16, hit water at 180 ft. 

13 60 55 10 71799 1988 Strohl Lot 11 

14 265 57 13 71779 1986 Levit Lot 6 
73049 

15 180 15-20 Cotter Lot 4, data from neighbor 

17 60 15 100* 1400 6.7 50 85905 1991 Sweetwater Arrowhead Park well, quality data 
County 9/24/91, from JF, Inc. 

18 35 4 5* 1655 1966 Sweetwater "Kolman til", abandoned 
County 



Table III-1 (cont. ) 

Data Depth Static Permit Condo pH Temp. Permit Priority Owner / Notes 
Point (ft) Water Yield (umhos/cm) (oF) No. Date Applicant 

Level (gpm) 
(ft) 

19 80 30 5* 1656 1966 Sweetwater "Kolman #2", casing collapsed 
County 

20 30 4 50 1657 1966 Sweetwater "Kolman #3", abandoned 
County 

21 265 70 10* 1658 1966 Kohlman No. 4 , casing corroded, abandoned 

22 50 30 8* 1100 7.6 1659 1966 Kolman No. 5 ; see text for 14 gpm test; PWL 
122' 

23 65 4 5* 7600 7.5 49 1660 1966 Kolman No. 6; pumps off at 10-15 gpm 

24 245 40 30* 1661 1966 Kohlman No. 7 

25 45 8 50 76441 1985 Kohlman No. 8, completed in 1962, used for 
sprinkler irrigation 

26 90 60 5 73906 1985 Kohlman No. 9, completed in 1966 

27 35 18 5 76442 1985 Kohlman No. 10, completed in 1965 

28 110 22 135 850 7.6 47 78755 1988 Kolman No. 11; see text for 110 gpm test; PWL 
= 59 ft. 

Aspen Mountain area 

29 600 250 (50) 774 1961 US FAA Blair Fm., abandoned due to lack of 
water; assume 50 gpm "yield" was goal 
not realized. 

30 222 140 30 180C 1936 Mtn. Fuel Bishop Cng., domestic supply 

31 100 50 25 49135 1979 Burnett These wells are all completed in the 
100 12 20 37477 1977 Warren upper Baxter Shale; mapped location 
100 5 7 69982 1985 Arnett represents all wells 
95 12 6 83621 1990 Woodward 
100 60 8 78666 1988 Shapiro 
80 4 25 85441 1991 Gordon 
90 25 1 85370 1991 Spain 
80 40 7 60420 1982 Ziegler 

32 "Kent" springs 700-800 7.6- 45 - 49 Blair Fm; pond outflow approx. 10 gpm; 
7.9 pH = 8.6; 670F; cond '" 650 



Table 1II-1 (cont. ) 

Data Depth Static Permit Condo pH Temp. Permit Priority Owner / Notes 
Point (ft) Water Yield (umhos/cm) (oF) No. Date Applicant 

Level (gpm) 
(ft) 

33 Ninemile spring 900 8.4 65 Blair Fmi outflow approx. 15 gpm 

34 Mullen Camp spring 430 8.1 51 Baxter Sh / colluviumj outflow approx. 
zero 

35 "Dorrence" spring 550 8.0 50 Blair Fmi outflow approx. 30 gpm 

Additional Data Points 

Formation Location (T-R-
Sec. ) 

36 400 70 25 Rock Springs 17-105-1 37186 1977 Davis Oil cancelled 

37 885 82 400* Ericson 19-105-10 46552 Rock Springs Recreation Dept. Well No. 5 

38 930 32 412* Ericson 19-105-10 45012 Rock Springs Recreation Dept. Well No. 6 

39 1800 113 170* Ericson 18-105-20 1986 Rock Springs Exploration Well 

Notes; Yield values with asterisks reElect reported measured values (other yield data are estimates, pump capacity, etc.). Depth, Water Level, 
Yield, Permit, and Priority data from Statements at Completion on file with Wyoming Stflte Engineer's Office (WSEO). Conductivity, pH, and temperature 
data collected 6/23/95 for this study unless otherwise noted. See Figures 111-1 and 1II-2 for locations. 
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test durations and times of year. The Table III-1 values reflect 
the author's judgement on the most reliable and comparable values.) 

Wi th the exception of the Kolman and Arrowhead Park irrigation 
wells, the demand for groundwater is confined to domestic use and 
the watering of landscape vegetation. Although several homeowners 
(e.g. Lot 8, Kolman No.6) experience low-yield problems 
(insufficient flow to support multiple uses, well requires recovery 
period, pump cannot produce at desired yield for a sustained 
period), this appears to pertain to specific wells rather than 
being an area-wide concern. Current use within the subdivision and 
for domestic use at Kolman Ranch was estimated at 20,000 gpd (14 
gpm) by the Homeowners Association (Schumacher, 1994). 

III.1.3.2 Groundwater Quality 

Water quality is the most pervasive concern of the residents of the 
Arrowhead Springs subdi vis ion, based on homeowner meetings and 
interviews. Many find the taste of the local groundwater 
objectionable. Several complain of the "iron" staining of 
fixtures. Several residents also reported intermittent hydrogen 
sulphide odor from the well water. (Both the sulphur smell and the 
iron staining were described as intermittent with no obvious 
seasonal or other pattern.) With few exceptions, subdivision 
residents use ion-exchange (salt recharge) softening for laundry, 
showers, dishwashing, etc. (The sodium concentration listed for 
the Point 5 analysis in Table 1II-2 appears to reflect post
softening conditions, in which the sodium ion has been exchanged 
for calcium and magnesium.) For drinking water, residents use low
volume reverse-osmosis treatment systems, bottled water purchased 
elsewhere, or simply drink the groundwater untreated. 
(Conventional softening has little impact on either TDS or 
sulfates; reverse osmosis equipment may reduce both.) 

water quality data suggest a two-group pattern, similar to that 
discussed above in relation to well yields. Electrical 
conductivity values (an approximate measure of total mineral 
content, Table III-1) and detailed laboratory analysis (Table III-
2) demonstrate that groundwater from the wells in the subdivision 
is qui te mineralized (TDS > 1500 mg/l) and falls within the 
"extremely hard" classification r with calcium, sodium, and sulphate 
dominant. Based on the analyses compiled to date, the subdivision 
groundwater fails to meet EPA secondary drinking water standards 
for sulphate and TDS, and in some cases for sodium and manganese. 
The secondary standards are based on aesthetics (taste, odor, 
staining), however, and these waters appear to meet the 
appropriate primary (health-based) EPA drinking water standards. 

Local standards may be more stringent. A March 7, 1994 letter from 
the sweetwater County Health Services to the owner of Lot 12 states 
that TDS levels in excess of 1500 ppm (approx. = 1500 mg/l) and 
sulfate levels in excess of 750 ppm render a water "unsuitable for 
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Table III-2 
Rock Springs East - Water Supply Master Plan 

Groundwater Quality - Laboratory Analysis 
(mg/l) 

EPA Kolman / Arrowhead Subdivision Domestic Wells JPWB 
Drinking Park 

Water Irrigation 
Standard Wells 

17 28 1 1 2 5 6 10 system 

Date 7/13/95 11/87 10/92 6/90 2/94 7/95 7/87 1/95 

Calci.um 117 104 320 179 56 

Iron 0.3 s <.04 .1 .1 0.19 .01 

Magnesium 75.3 58.3 273 109 20 

Manganese 0.05 s .01 <.01 .08 0.03 <.005 

Potassium 6.8 6.61 11 10.2 2.0 

Sodium 250 s 44.4 37 287 140 98 537 106 110 40 

Hardness 602 500 593 860 1700 1840 897 1000 220 

Arsenic 0.05 p <.001 <.001 .00863 <.005 

Selenium 0.05 p <.002 <.002 <.0005 <.002 <.005 

Total 500 s 873 737 890 1590 1440 3720 1576 1520 370 
Dissolved 
Solids 

Sulfate 250 s 359 259 460 709 1000 1660 663 790 150 

Chloride 250 s 31.9 27.1 84 248 7 

Carbonate <.10 <.10 <.10 <5 

Bicarbonate 363 350 340 300 220 

Nitrate 10 p 2.38 0.87 <.1 <.2 4.84 2.36 a 

Copper 1.3 a 0.02 <.005 

Zinc 2 x 1.3 .006 

Silica 11. 7 3.4 

pH 7.7 7.2 7.7 



Table III-2 (cont. ) 

EPA Bishop Ericson Fm. Bitter Salt Baxte 
Drinking Congl. Creek Wells r 
Water WEll Creek Shale 
Standard Well 

37 38 39 40 41 31 

Date 8/63 2/77 1/75 1/86 4/80 

Calcium 113 43 45 2.8 88-300 210-230 

Iron 0.3 s .67 .20 .01-.09 .05 

Magnesium 36 28 21 1.9 64-500 150-210 

Manganese 0.05 s <.05 .25-.43 .07-1.6 

Potassium 2.9 10 12 5.9 5-17 13 -2l 

Sodium 250 s 9.1 31 32 380 100-200 270-420 84 

Hardness 236 220 200 480-2800 1100- 430 
1400 

Arsenic 0.05 p <.0005 .001- .003-
.030 .075 

Selenium 0.05 p <.0005 

Total 500 s 558 446 395 964 832 - 8980 2200- 710 
Dissolved 3100 
Solids 

Sulfate 250 s 194 250 190 116 400-4200 1200- 250 
1800 

Cholride 250 s 3.5 17 18 210 14-1700 200-270 

Carbor.at 14 

Bicabonate 288 72 96 430 

Nitrate 10 p 0.0 .1 

Copper 1.3 a <.05 <.01 

Zinc 2 x <.02 .04-.16 .03-.37 

Silica 19 11 

pH 7.6 6.3 8.58 8.4 8.3 

Notes: Standards: s - secondary standard, advised for aesthetics, not required; p - primary 
standard, required; a - action level, must be met in 90% of samples; x - proposed. 
Sources: Analyses nos. 6, 17, and 28 completed for this report; 1, 2, 5, and 10 from well-owner 
and Wyoming State Engineer records; surface analyses (nos. 40 and 41) from HTB (1980) i JPWB 
analysis from personal communication (8/95); Bishop Conglomerate analysis from Welder and 
McGreevy (1.966; T16N, Rl04W, Sec. Sddd). Data point 31 is from Permit ~d49135 (Sec. Scab). 



human consumption according to the standards used by sweetwater 
County Health Services and the Wyoming Department of Agriculture." 
Under these cri teria, most of the subdivision wells would be 
marginally acceptable to unacceptable as a drinking water supply 
without treatment. 

The high-yield wells adj acent to the subdivision, in contrast I 
produce groundwater with lower electrical conductivity and lower 
TDS values «900 mg/l). These waters are also extremely hard 
(calcium and bicarbonate ions dominate) I but are substantially 
lower in most constituents than groundwater from the subdivision 
wells. Primary EPA standards are met by the high yield well waters 
(to the extent they have been analyzed), although secondary 
standards for TDS and sulfate are not. 

Bacteriological analyses for many of the wells in the subdivision 
were reviewed. As expected, no incidence of unacceptable test 
results were encountered. 

Table 1II-2 also presents a typical analysis of the water delivered 
through the Rock Springs / Green River Joint Powers Board system 
for comparison. Clearly, the JPWB water is of superior quality in 
all measured parameters. However I the "problems" wi th local 
groundwater are largely aesthetic I and the significance of the 
comparison to JPWB water must remain in the "eye of the beholder". 
Homeowner interviews reveal considerable dispari ty in aesthetic 
reaction to the local well water. While there are large measurable 
differences in water quality (e.g. Point 3 vs. Point 5) I the 
reaction to what appears to be nearly identical water qualities 
varies from "not the greatest, but perfectly acceptable" to 
"intolerable". 

III.1.3.3 Aquifer Description 

All the wells in the Arrowhead Springs vicinity draw groundwater 
from the lower Blair Formation. (A discussion of area hydrogeology 
is included in Section IV of this report.) Driller's logs for the 
wells within the subdivision indicate a subsurface sequence 
dominated by relatively low-permeability shales and clays, with 
water production occurring primarily from thin sandstone layers and 
lenses. Water-producing intervals are most commonly described as 
"grey black sand" or "gray and black sand". "Sandstone wi th shale 
streaks", "water sand", and simply "sandstone" are also cited. The 
water-bearing interval in wells nos. 18, 19, and 20 are described 
as "fractured" or "broken" shale. 

(Comparison of driller's logs for well nos. 17 and 20 provides a 
caution on the adoption of these data at face value. These two 
wells are virtually side-by-side, yet one describes a 20-ft. 
interval of "shale, flakey, broken", where the other reports fine 
and very fine grained "firm" sandstone with interbedded thin 
limestone layers.) 
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Sandstone intervals described on drillers' logs are generally 
relatively thin -- 3 to 7 feet thick. Even the higher-yield wells 
are reported to be producing from sandstone layers 10 or fewer feet 
thick. Cursory comparison of drillers' logs for the wells in the 
Arrowhead Springs area indicates many wells have encountered their 
principal water-bearing strata on the order of 100 feet deep 
(varying somewhat with the ground elevation). Well Nos. 5, 6, 22 -
24, 17, and 28 also found productive strata on the order of 50 feet 
deep. otherwise, individual sandstone lenses are not pervasive 
throughout the subdivision, i.e. each well apparently penetrates 
small sandstone intervals more or less unique to that location. 

Given generally discontinuous sandstone intervals, the bulk of the 
water produced by many wells will come from the adjacent shale 
layers. Shales commonly contain groundwater more mineralized than 
in more permeable (e.g. sandstone) layers with better groundwater 
circulation. Thus, the variations in groundwater quality through 
the subdivision may simply reflect the incremental contribution and 
discontinuous nature of the interlayered shale and sandstone 
strata. 

Review of detailed geologic mapping of the area south and east of 
Arrowhead Springs (Sears, 1926) indicates the common occurrence of 
northeast trending faults in this portion of the Baxter basin with 
displacements from minor to nearly 500 feet. Examination of 1983 
(pre-development) aerial photo stereo pairs of the Arrowhead 
Springs area suggests a similar northeast-trending fault may be 
present between the subdivision and the Kolman Ranch / Arrowhead 
Park area. If present, such a faul t could contribute to the 
apparent increase in permeability (possibly more and thicker 
sandstone strata south of the fault, and the permeability 
enhancement of local fractures) and groundwater quali ty in the 
latter area. 

Table III-3 presents aquifer test data compiled primarily from WSEO 
Statements of Completion. These test data are reported only in 
cursory fashion, typically only a discharge rate, duration and 
final drawdown. Relatively small drawdowns are commonly ignored 
due to the measuring equipment used (e.g. a bailer cable) or due to 
the immediate importance of the test being simply to approximately 
size a production pump. The transmissivity values listed in Table 
III-3 are based on application of the Theis equation to the 
indicated pumping rate, duration, and drawdown, i.e. an ideal 
aquifer with no well losses. 

Kolman No. 11 (Data Point 28) sustained a test discharge of 
approximately 110 gpm for over 6 hours. While the difference 
between the static and pumping water levels was 45 feet, all of 
this drawdown occurred within six minutes of the start of pumping. 
The pumping water level then stabilized seven feet below the top of 
the screened interval. This point is four feet below the top of 
the seven-foot thick interval identified on the drillerfs log as 
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TABLE III-3 
Rock Springs East - Water Supply Master Plan 

Arrowhead Springs Area Aquifer Test Data 

Data Data Discharge Drawdown Duration Indicated Notes 
Pt. Source (gpm) {ft} (min) Transmissi 

vity 
(gpd/ft) 

1 WSEO 13 106 720 200 

2 WSEO 14 70 1440 300 

7 WSEO 14 120 720 200 

17 JF 100 35 165 >4700 drawdown not measured; 
assumed < pump setting 

18 WSEO 5 0 60 1400(?) 

19 WSEO 5 0 120 1500(?) 

21 WSEO 10 0 120 3000(?) 

22 WSEO 8 0 120 2500(?) 

22 HC 14 65 15 100 pumped off t T based 
on multiple data 
points. 

23 WSEO 5 0 120 1500(?) 

24 WSEO 30 30 (?) 40 1300{?) SWL reported as 10' 
and 40 It assume latter 
is PWL 

28 HC 108 45 376 >4000 cascading water below 
52 ft., drawdown 
approximate, test 
indicates large well 
loss w/ high T. 

36 WSEO 402 308 720 2300 

37 WSEO 412 360 480 1910 

38 JFC 170 420 8000 928 complete test analysis 

41 WSEO 6 20 120 400 2 data points reported 

Notes: Sources are WSEO - Wyoming State Engineer's Office Statements of 
Completion; JF - Johnson Fermelia Co. personal comm. 1995; HC - Hinckley 
Consulting, this study; JFC - JFC(1986). For approximation of transmissivity, 
the Theis equation is used; reported zero drawdowns are assumed equal to 5 ft. 
or less; all storage coefficients are assumed to be .001 over the course of 
the test; all well radii are assumed to be .3 ft. 



the main water-bearing zone. The transmissivi ty entry in Table 
111-3 for Data Point 22 is based on the aquifer performance curve 
plotted from paired time:drawdown data analyzed using the Theis 
Equation. 

111.1.3.4 Future Use 

Aquifer recharge relationships (discussed more fully in Section IV) 
suggest that the current level of development should be sustainable 
over the long term. During extended periods of drought, 
groundwater levels may drop, but comparison of static water levels 
with well depths (Table 111-2) indicates considerable available 
drawdown (i.e. water production may decline, but the aquifer is 
unlikely to "go dry"). Within the existing subdivision, the 
relatively low permeability of the strata penetrated by wells 
effectively limits total production and precludes development of 
significant new, large-volume uses. Furthermore, since residences 
are on individual septic systems, much of the groundwater pumped is 
returned to the aquifer via leach field infiltration. 

This situation could change, to the potential detriment of 
subdivision users, if large new consumptive uses were developed 
based on the higher yields potentially available from wells 
immediately south and southeast. Similarly I substantial additional 
development "upstream" of the subdivision -- within the drainage of 
Sweetwater Creek south of Arrowhead Springs or along the northern 
portion of Aspen Mountain -- could eventually deplete groundwater 
recharge to the subdivision area. 

The normal domestic use represented by construction of Phase II and 
Phase III of the currently-platted subdivision would not likely 
create such a situation. The data upon which these conclusions are 
based are limited, however, and a regular program of water level 
monitoring for the area is recommended. 

111.2 Water Rights Issues 

A crucially important aspect to this project is the issue of 
Fontenelle Reservoir water storage rights to which SF Phosphates 
has contractual access through the state of Wyoming. This issue 
has particular significance if the JPWB supplies the increased 
water demand to the SF Phosphates facility. 

Fontenelle Reservoir is an existing storage facility located on the 
Green River approximately 45 miles upstream of the Town of Green 
River I Wyoming. The point of diversion for the JPWB system is 
located within the Town of Green River. Consequently storage rights 
in Fontenelle could be taken at the JPWB diversion facility. 

SF Phosphates has a contract with the state of Wyoming which allows 
for the purchase of 10 1000 acre feet of water per year. SF 
Phosphates is obligated to pay the state an annual readiness-to-
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serve charge (currently $ 5 .00 per acre foot) which guarantees 
continued access to the water through the life of the contract. 
Upon such time as SF Phosphates options to actually utilize the 
water (this option has not yet been exercised) they are obligated 
to pay the state $37.50 per acre foot per year plus inflation 
adjustments built into the contract. According to WWDC management 
personnel, inflation adjustments since the inception of the 
contract could reasonably be expected to raise the purchase price 
to a current figure of $45.00 per acre foot per year. 

If SF Phosphates is willing to exercise a portion of their storage 
option, transfer the storage right to the JPWB, and take delivery 
of the water through the JPWB system, the State of wyoming would 
receive a significant increase in annual payments. Based on SF 
Phosphates' anticipated water demand of 3000 gpm (4839 acre feet 
per year) the following comparative cost relationship can be 
calculated: 

Existing scenario - Readiness-to-serve charge of $5.00 per 
acre foot per year for 4839 acre feet = $24,195.00 per year. 

Future scenario - purchase and beneficial use of 4839 acre 
feet per year at $45.00 per acre foot = $217,755.00 per year. 

The above calculations include the cost of raw water in quantity 
sufficient to meet the projected SF Phosphates plant site 
industrial/domestic demand. Addi tional purchases required in order 
to compensate for river conveyance losses are not included. 
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IV. EVALUATE FUTURE WATER SUPPLY, PROTECTION AND TREATMENT NEEDS 
AND ALTERNATIVES 

There are potentially two supply sources which may be available to 
meet the water supply needs of the Rock Springs East Area. These 
supply sources are groundwater, and the JPWB transmission system 
currently serving the City of Rock springs. Each of these potential 
sources is more specifically described in this Section. 

IV.1 Groundwater Supply Alternative 

IV.1.1 Hydrogeology 

The Rock Springs East study area occupies the southwest portion of 
the Baxter basin, a dome-shaped uplift which exposes the Baxter 
Shale at its center and produces roughly concentric rings of 
successively younger formations -- Blair, Rock springs, and Ericson 
Formations. In the southern portion of the study area, the post
deformation Bishop Conglomerate caps some upland areas. Figure IV-
1 and Table IV-1 provide a geologic map of the area and a summary 
of the local geologic section compiled from published sources, 
along wi th a general interpretation of groundwater development 
potential. Tables 111-1 and 111-2 in Section III of this report 
include select well production and groundwater quality data for the 
study area. 

The formation contacts shown on Figure IV-1 are approximately 
located in many areas. Faul ting and fracturing are commonly 
associated with the overall folding reflected on the figure, and 
occur at many scales. Only large and/or previously mapped faults 
are included on the diagram; others which may be locally important 
to groundwater production may have been overlooked. 

The following paragraphs discuss groundwater development potential 
in each of the listed formations. It is assumed that to be viable 
in supplying project needs, a groundwater source would have to be 
cost and quality competitive with a water supply based on the 
Joint Powers Water Board (JPWB) system which currently extends to 
the city of Rock Springs. Given the relatively high quality of the 
JPWB water (see Table 111-2, uJPWB"), it is assumed that only a 
groundwater source within a distance comparable to the distance to 
Rock springs is potentially viable economically. In terms of the 
individual elements of the study area, those distances are: 
Airport - 6 miles; SF Phosphates - 5 miles; Arrowhead Springs - 6 
miles. (If excess water in sufficient quantities to meet Arrowhead 
Springs I needs becomes available at SF Phosphates, the U competi ti ve 
distance lt is reduced to 2 miles.) 
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TABLE IV-1 
Rock Springs East - Water Supply Master Plan 

Geologic Section 

Era Period Formation Thickness Lithologic DeRcription Groundwater Characte~istics 
(ft) 

Tertiary Bishop 0 - 200 pebbles and boulders in sand matrix locally useful groundwater supplies 
0 Congolmerate 

-rf 
0 (Miocene) 
N 
0 
~ Tertiary (undivided) 3500 - mixed sandstones and shales (includes locally useful groundwater supplies 
<V 5500 Ft. Union, Wasatch, and Green River 
U Formations) 

Ericson 420 upper and lower massive, fine- to regional aquifer; existing development includes the 
Formation medium-grained, cross-bedded Superior wellfield with individual yields >200 gpm; 

sandstones 160-ft . thick; 100-ft. quality varys from 300 to 1500 mg/l TDS 
middle zone of thin-bedded fine-
grained sandstone wi interlayerd 
siltstone 

......... 
1-4 
QJ Rock Springs 1300 well-bedded fine-grained sandstones (3 fair potential for 100 gpm yields dependent upon 
~ Formation to 30 ft.) , carbonaceous shales ( up local geologic conditions; quality considerations 

0 
0.4 to 60 ft.) , 3 to 7 ft. coal beds, include TDS, sulfate, sodium, iron, and manganese. ;:j 

-rf .......... trace thin limestones 
0 
N ill Blair 1400 alternating 1 to 130 ft. beds of potential extremely variable, dependent upon local 0 ;:j gray 
ill 0 Formation sandy marine shale and fine-grained, geology and recharge conditions; well yields up to 20 
QJ QJ ripple-marked sandstone; basal gpm not uncommon, rare wells exceed 100 gpmi greatest 
~ 0 sandstone is 150 ft. fine-grained, potential from lower formation sandstone sequences; m 

.j..J gypsiferous. quality concerns include TDS, sulfate, iron, and 
QJ manganese. 
1-4 
U Baxter Shale 3600 "an almost homogeneous body of soft virtually no existing groundwater development, 

dark-grey to drab gypsiferous slightly potential for very small yields from minor sandstone 
sandy shale" lenses of upper formation, water quality likely very 

poor 

Frontier 100 "Gray and white sandstone and sandy although sand layers may be productive, the great 
Formation shale" (This is the uppermost gas depth and lack of recharge (100 miles to nearest 

sand of the Baxter basin field. ) outcrop) suggest very poor quality; TDS for similar 
sandstones in vicinity >15,000 mg/l. 

Notes: Lithologic descriptions from Hale (1950), except Tertiary units and Frontier Fm. from Sears (1926) i thickness and lithology 
compiled for southwest Baxter Basin, both vary considerably over a larger area. 



IV.1.1.1 Bishop Conglomerate 

Although potentially permeable and well-exposed in the upland areas 
receiving abundant recharge, at its nearest occurrence to the study 
area (3 miles south of Arrowhead Springs, on the west shoulder of 
Aspen Mountain) this formation forms an isolated, relatively thin 
cap overlying the Rock springs and Blair Formations. Sears (1926) 
describes the Bishop in this area as consisting chiefly of "angular 
and subangular fragments of sandstone from the Blair Formation" 
although further south it is composed of quartzite cobbles eroded 
from the Uinta Mountains. Welder and McGreevy (1966) describe 
groundwater development possibilities over the larger area as 
"largely unknown, but probably fair" and cite one 42 gpm well in 
Section 8, T16N, R104W. 

The absence of springs along the lower contact of the Bishop 
conglomerate in the study area suggests recharge to the formation 
infiltrates on into the underlying formations. The composition of 
the formation in this area is primarily fine- to medium-grained 
quartzitic sandstone, rather than the coarser (potentially more 
permeable) texture for which it is named. 

Substantial thicknesses of Bishop Conglomerate over larger areas 
are present further south, on the south side of Aspen Mountain, but 
potentially favorable groundwater developments sites are 7 or 8 
miles from Arrowhead Springs and would require water delivery over 
or around Aspen Mountain. Table 111-2 provides one analysis from 
the Bishop Conglomerate, from a location south of the present study 
area, which indicates the expected high water quality. 

IV.l.1.2 Ericson Formation 

Large thicknesses of permeable sandstone provide the most 
attractive groundwater development targets. Of the formations 
listed in Table IV-1, only the Ericson Fm. provides such strata. 
The Ericson has been successfully developed by high-yield wells for 
both the Town of Superior, 10 miles northeast of the study area, 
and the City of Rock Springs. Area-wide reviews of groundwater 
development potential describe the Ericson as the "only" formation 
with sufficient groundwater quality and quantity to provide 
feasible groundwater development in the context of municipal 
supplies (e.g. Anderson & Kelly, 1983; JFC, 1986). 

water quality from the Ericson Fm. is generally acceptable. The 
Town of Superior treats the Ericson Fm. water for iron (1.1 mg/l) 
and manganese (.27 mg/l), but the TDS concentration is only 275 
mg/l. Sodium is present at 17 mg/l, and the sulfate concentration 
is 58 mg/l (Anderson & Kelly, 1985). Groundwater of comparable 
quality has been developed by Rock Springs to supply the city 
recreation complex on the northwest edge of the city (Figure IV-1, 
data points 37 and 38). Demonstrating the variability in the 
formation, however, is the occurrence of groundwater with TDS = 974 
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mg/l, sodium = 380 mg/l, and sulfate = 116 mg/l in an Ericson 
Formation well 8 miles southwest of Arrowhead Springs (JFC, 1986; 
Figure VI-1, well no. 39). 

Well No. 39 and an associated monitor well tested an aquifer 
transmissivity of 1,000 gpd/ft (JFC, 1986). This compares with 
5,000 gpd/ft for Superior Well No. 18 (Anderson & Kelly, 1985) and 
2,000 gpd/ft for the Rock springs recreation complex area (JFC, 
1986). The relatively poorer performance of Well No. 39 in both 
quantity (150 gpm) and quality was explained as due to a general 
decrease in grain size from north to south in the Ericson Formation 
( JFC , 1986). 

In order to ensure sufficient recharge and saturation of the 
Ericson sandstones to support groundwater development for study 
area uses I it would be necessary to complete product ion well s 
somewhat west of the Ericson / Rock Springs contact (see Figure IV-
1), e.g. Well Nos. 37 - 39. This criteria defines an approximately 
north-south strip, 7 to 8 miles west of Arrowhead Springs and SF 
Phosphates. 

IV.1.1.3 Rock Springs Formation 

Because the overlying Ericson Formation provides much more 
favorable groundwater development potential, the Rock Springs 
Formation has received relatively little attention as a target for 
high-yield wells. Exploratory drilling in the Superior area found 
the formation capable of producing 100 gpm wells, but encountered 
poor water quality (TDS = 1,100 mg/l, high iron and manganese) 
(Anderson & Kelly, 1983). Consideration of formation lithology 
and outcrop patterns suggests similar productivity in the present 
study area and that quality could perhaps be improved through 
careful siting with regard to local recharge conditions. In terms 
of potential contribution to the water users of this study, the 
only advantage the Rock Springs presents relative to the Ericson 
Formation is that the former is somewhat closer. 

IV.1.1.4 Blair Formation 

This formation has generally been rejected as a potentially 
significant groundwater development target, primarily due to its 
shale-dominated composition. For example, the WGS (1973) limit 
their list of "areas in which groundwater having less than 1000 ppm 
dissolved solids should be generally available" in the study area 
to the Rock Springs and Ericson Formations. 

More detailed review, however, suggests locally favorable 
conditions may occur. Keith (1965) divides the Blair into an upper 
"Shaley member lt and a lower "Sandy member". The lower member is 
described (on both the east and west sides of the Rock springs 
uplift) as Ita thick series of light brown, thinly interbedded, very 
fine grained sandstones, light brownish-grey, arenaceous 
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siltstones, and brownish-gray, silty to sandy shales." Based on 
review of oil and gas drilling, the sandstones are described as 
" pe rm e ab 1 e " ( Ke i th , 196 S ) . 

Hale (1950, p. 114) describes a 168-ft thick basal sandstone from 
Blair Formation outcrops west of the sweetwater County airport: 
"calcareous thick-bedded, fine-grained subangular to sub
rounded quartz and chert grains." Along Highway 430 in the 
southeast portion of the Baxter basin, Benaissa (1977) describes a 
"very fine to medium-grained basal sandstone sometimes separated by 
wedge-shaped tongues of sandy shales." This sandstone forms the 
low escarpment immediately east of SF Phosphates and, in a much 
harder, silicified lithology, the cap rock of the northern portion 
of Aspen Mountain (see Figure IV-1). 

All of the wells in the Arrowhead Springs Subdivision and Kolman 
Ranch area are interpreted as being completed in the "sandy" member 
of the Blair Formation. The known success of certain of these 
wells and the obvious value of proximi ty to potential users 
identify the lower Blair as a potentially useful groundwater source 
in that area. See Section III of this report for specific data on 
these wells. 

Recharge of the lower Blair Formation sandstones occurs over a band 
of outcrop south of Arrowhead Springs, including the highest 
portions of Aspen Mountain (see Figure IV-1). This is significant 
in that the higher areas receive substantially more precipitation 
and realize the added benefi t of spring snowmel t. Addi tional, 
indirect recharge likely occurs where the Blair Fm. is overlain by 
the Bishop Conglomerate. The quality of Blair Fm. groundwater 
potentially moving into the Arrowhead Springs area is indicated by 
the Ninemile and Kent springs (see Table III-1). The Dorrence 
spring issues from the same strata, further defining groundwater 
quali ty, but is not likely in the same groundwater circulation 
system as Arrowhead Springs. 

Based on conducti vi ty measurements, the lower Blair Formation 
springs are of comparable quality to the groundwater produced by 
the most productive Arrowhead Springs area wells (e.g. Kolman No. 
11). This suggests that the wells are not anomalies in the context 
of the larger area, but have succeeded in tapping sandstone strata 
with significant lateral extent (perhaps enhanced by local 
faulting) . 

IV.I.1.S Baxter Shale 

As with the overlying Blair Formation, the basic lithology of the 
Baxter -- grey shale -- suggests little groundwater development 
potential. Ahern et ale (1981) classify the Baxter as a IImajor 
aquitard!'. Welder and McGreevy (1966) state "groundwater 
possibilities not known but generally poor. Sandstones may yield 
water, but it is probably highly mineralized." 
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The only consistent non-shale strata in the formation is described 
by Keith (1965) as the "Airport Member", from 300 to 500 feet 
thick, occurring approximately 800 feet below the top of the 
Baxter. This is the "marker bed" of Sears (1926). The unit is 
composed of "thin sandstones intercalcated wi th shales I sil tstones I 
and occasional limestones." Roehler (1965) describes this as a 
If limy I very fine-grained, shallow marine sandstone in an 
otherwise monotonous sequence of dark-gray, silty Baxter Shale. fI 

Hale (1950) places the top of this "marker ff bed 785 feet below the 
top of the formation and notes that it is this relatively resistant 
uni t which forms the low mesa on which the sweetwater county 
airport sits (hence the name). All workers seem to agree that 
there is little other than marine shale beneath this sequence of 
potentially slightly more permeable beds in the upper Baxter. 

Review of WSEO well permits for the study area and surroundings 
found no water supply wells completed in the Baxter Shale, with the 
exception of the Clark subdivision in Section 8, T17N I RI03W 
(location no. 31 on Table III-1 and Figure IV-I) at the south end 
of the Baxter basin and one well with zero reported yield, 
permitted to Arch Minerals in Sec. 24, T20N, R104W, at the north 
end. In the Clark Subdivision area location there are 8 permitted 
water wells with reported yields from 1 to 25 gpm. The water
bearing strata are described as thin sandstone strata and, in one 
case f "small fractures in shale II • The one pump test reported 
indicates a transmissivity on the order of 500 gpd/ft. 

The groundwater quality from the Clark Subdivision wells is 
described variously by the permi t applicants as "poor" f 

ltacceptable", and "good"; one applicant complained of hydrogen 
sulphide smell. Table 1II-2 (data point no. 31) includes the one 
laboratory analysis available from this area -- a hard water with 
a TDS concentration of 710 mg/l. These indications of groundwater 
quali ty are substantially better than would be expected from a 
normal sequence of Baxter sandstones. The location of the Clark 
Subdivision in an area of relatively high-quality and abundant 
recharge (No Name Creek and Blair Formation springs (data point no. 
35)) may explain the success of these wells. 

Over the larger area of Baxter Shale outcrop, there are no 
groundwater quality data. HTB (1980) report analysis of Bitter 
Creek and Sal t Wells Creek northeast of the sweetwater County 
airport (points 40 and 41 on Figure IV-I). C0~sidering that much 
of the drainage of Salt Wells Creek is from the Baxter Shale and 
that both streams potentially provide recharge to the formation, 
these analyses are offered as a first approximation of what one 
might expect from the Baxter Shale away from uniquely favorable 
areas (relative to elsewhere in the Baxter Shale) like the Clark 
Subdivision. Over most of the Baxter Shale areas, development of 
a groundwater supply which even comes close to meeting drinking 
water standards is unlikely. Whether or not groundwater quality 
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could be modified sufficiently through treatment would depend upon 
the intended purpose and associated economics. 

IV.1.1.6 Frontier Formation 

Although there are potentially water-bearing strata in the Frontier 
(yields of up to 50 gpm are reported by Welder and McGreevy 
(1966)), the formation is present at a depth of approximately 3000 
feet in the middle of the Baxter basin (e.g. beneath the airport), 
and is even deeper at peripheral locations. The nearest outcrops 
into which fresh recharge could occur are on the order of 100 miles 
away. Thus, groundwater within the Frontier Formation beneath the 
study area is almost certain to be of very poor quali ty. TDS 
levels in excess of 10,000 mg/l would not be surprising. Welder 
and McGreevy (1966) reference reports of dissolved solids in the 
10,000 to 57,000 ppm range in the area west of Rawlins. Based on 
the great depth and very low likelihood of encountering useful 
water quality, the Frontier (and all underlying formations) is not 
considered a viable groundwater source for the study area. 

IV.1.2 Summary and Groundwater Development Potential 

The water supply demand estimates developed in Section II are 
compared to the available groundwater resources in this section. 
The feasibility of meeting the projected demands from groundwater 
sources are evaluated and recommendations are made as to the next 
steps in pursuing groundwater development options. 

IV.1.2.1 SF Phosphates 

Based on a projected continuous demand of 3,000 gpm, there are no 
viable groundwater development options for SF Phosphates. The 
closest to feasible alternative would be an extensive wellfield 
developed in the Ericson Formation at distances of greater than 8 
miles to the west. An estimate of maximum possible groundwater 
recharge for the area of Well No. 39 (the drainage of Li ttle 
Bitter Creek) was only an average of 620 gpm (JFC, 1986). Thus, to 
provide the SF demand, all available recharge for an area 5 times 
this size would be required. No further investigation of a 
groundwater supply for SF Phosphates is recommended. 

IV.1.2.2 Arrowhead springs subdivision 

Based on a proj ected peak day demand of 24 gpm for Phase I of 
Arrowhead Springs, and 110 gpm for build out of Phases I, II, and 
III (19 and 90 acre-ft per year annual demand, respectively), 
groundwater supplies of adequate quantity are potentially available 
from the Blair, Rock springs, Ericson, or Bishop Formations. Given 
the distance to favorable sites in the Rock Springs, Ericson, and 
Bishop and the lack of indication of compensating improvement in 
groundwater quality, the Blair Formation adjacent to the 
subdivision is the most favorable alternative. If a groundwater 

IV-6 



supply of the quantity and quality suggested above appears to be 
economically viable, an exploration program should then be 
undertaken to verify the resource. 

As discussed above (Section III), productive sandstone strata 
appear to be more abundant in the south and east portions of the 
Arrowhead Springs area. In addition to the normal variations in 
this interlayed sandstone and shale sequence, a possible northeast 
trending fault may further augment the occurrence of water-bearing 
strata in the southeast part of the area. In order to capitalize 
on the potential augmentation of recharge by Sweetwater Creek (an 
intermittent stream in this reach), a target area along the creek 
near the south line of Section 28 (T18N, RI04W) is suggested. 

A 200-ft. well screened through all water-bearing strata below the 
pump setting may be capable of sustained production at the 
projected demand levels. For initial cost estimation, a pump 
setting and pumping water level of approximately 75 feet are 
suggested. Final exploration well siting should be preceded by a 
program of three small-diameter pilot borings completed using air
rotary methods to allow assessment of water production. A 
production-size well should then be completed at the most favorable 
site and a long-term aquifer test conducted to assess sustained 
production potential. Based on an assumed ideal (Theis) aquifer 
with a transmissivity of 5,000 gpd/ft and a storage coefficient of 
.1, a 30-day test at 200 gpm should be sufficient to assess the 
potential impacts of draining initially productive, but laterally 
limited sandstone strata; of negative boundaries (e.g. a nearby 
fault); of interference with other area-wells and surface water 
features (see following discussion); and of the potential for 
production-induced changes in groundwater quality. 

The anticipated groundwater quality for such a well. is represented 
by the analyses for Well Nos. 17 and 28 on Table 1II-2. Long-term 
production may induce inflow from the adjacent areas represented by 
analyses for Well Nos. 1, 2, 5, and 10, but the much lower 
indicated permeability in those areas (see Table 1II-3) suggests 
their contribution will be minor. 

Based on the above aquifer assumptions (which are quite loosely 
constrained) ,one month's production at 110 gpm (the proj ected 
peak-day requirement) would produce 6 feet of drawdown at a 
distance of 200 feet. (Recalculation of this value based on lower 
transmissivity and storage coefficient assumptions suggests a 
substantial departure from idealized aquifer conditions is required 
to produce an interference value much in excess of 15 feet.) This 
level of interference could likely be sustained without significant 
impact at any of the existing wells in the area. 

The recreational pond in the Arrowhead Springs park is another 
potential recipient of drawdown impact. However, the current park 
supply well is located only 70 feet from the pond and is thus a 
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much more likely source of impact than aquifer drawdown from a new 
well at a more remote location. This initial, cursory assessment 
of potential interference effects should be refined as part of 
site-specific groundwater investigations in the area if the 
decision is made to further pursue a groundwater supply 
alternative. 

IV.1.2.3 Airport 

In 1980, a water supply feasibility study was done for the 
sweetwater county Airport (HTB, 1980). Based on relatively high 
estimated development and operation costs, a groundwater 
alternative was rejected primarily on financial grounds. No 
specific target areas for development were identified; the only 
local groundwater quality data considered appear to have corne from 
a deep oil & gas well. 

It is clear that the potential of developing a groundwater supply 
in the vicinity of the airport which meets the demands outlined in 
Table II-4 (35 gpm) is quite small, as is the potential for 
developing a groundwater supply which meets drinking water 
standards without substantial treatment. (The two are related to 
the extent that water treatment may require a substantial 
oversupply to produce a treated flow of the appropriate quantity 
plus a by-product waste flow of equal or greater quantity. 

However, the current demand is quite small (2 gpm average) and the 
expense of hauling water is large. Thus, a local groundwater 
supply wi th appropriate treatment, aimed at only replacing the 
current supply, may prove economically viable. 

The airport is located near the top of the "Airport Member" of the 
Baxter Shale. This member contains the only significant sandstone 
strata (thin and very-fine grained) within the formation and thus 
suggests itself as a target for low-yield groundwater development. 
Because the airport is located on top of an isolated mesa 
approximately 400 feet high, however, local recharge is probably 
minuscule and the depth to water is probably large. In addition, 
the thickness of this member is approximately equal to the height 
of the mesa, suggesting minimal saturation. Based on the general 
structure of the Baxter basin in this area, the "Airport Member" 
dips north and west from the airport. Thus, a potentially 
favorable development area may occur in the northeast quarter of 
Section 27, T19N, 104W. The target member is likely saturated at 
this location and is recharged both from infiltration of 
precipitation on outcrop areas and through infiltration from Bitter 
Creek. 

As noted above, the Baxter Shale has been Ii ttle explored for 
groundwater, but the success on the northeast flank of Aspen 
Mountain provides some encouragement. A well northwest of the 
airport would be dependent upon penetration of sufficient thin 
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sandstone strata to accumulate the desired production. A yield of 
approximately 5 gpm may be possible from a well on the order of 200 
feet deep. (Final well siting should focus on a location where the 
uppermost layers of the Airport Member are saturated.) Groundwater 
quality at this location is likely very poor, with TDS levels in 
excess of 3,000 mg/l. 

IV.l.2.4 Future Potential Development 

section II of this report identified several future potential 
developments and projected estimated water supply needs (Tables II-
3, II-5, and II-G). The first of these involved doubling the first 
three phases of the Arrowhead Springs Subdivision, for a project 
peak day demand of 220 gpm. As suggested above, the full recharge 
and development potential of this area are not well understood. 
However, production at this rate is beyond existing well yields 
and, over the long term, may exceed available recharge rates. While 
there is very likely additional potential for development of low 
yield wells of fair to poor water quality over much of the area 
surrounding the present Arrowhead Springs subdivision, current 
available evidence indicates large-scale groundwater development is 
not likely. 

The proposed commercial and industrial developments in the South 
Baxter area and at the Baxter Interchange are located on outcrops 
of the upper Baxter Shale. As indicated in the discussion of a 
potential groundwater supply for the airport (Section IV.l.2.3) 
future groundwater development in these areas is likely limited to 
small quantities of poor quality. Were it not for the relatively 
high cost of hauling water , it i.s doubtful that a groundwater 
supply alternative for the airport would even be potentially 
feasible. Furthermore, unlike the suggested groundwater target 
area for the airport, much of the proposed commercial and 
industrial area would not have the added recharge potential from 
Bitter Creek. Similarly, the sandstone units of the lower Blair 
Formation which are the apparent water supply for the Arrowhead 
Springs area are likely recharged from upland areas to the south. 
While these units are present immediately west of the potential 
development areas, recharge is likely quite small. 

Development of significant groundwater supplies for the proposed 
commercial and industrial areas could best be addressed through 
well development in sandstone units of the Rock Springs Formation. 
To achieve significant saturation, such wells would have to be 
located west of the Rock Springs/Blair Formation contact (see 
Figure IV-I), indicating that it would probably be easier to simply 
connect with the JPWB system. There appears to be potential to 
meet demands through groundwater development only for water 
supplies far smaller than those projected for the South Baxter 
industrial facility (156 gpm) or the Baxter Interchange commercial 
development (40 gpm). 
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IV.l.3 water Quality/Treatment Considerations 

As indicated above f groundwater source supplies appear to be 
potentially available for use at Arrowhead Springs and at the 
Airport. Historical water quality data obtained from records of 
wells penetrating the same aquifers as may be utilized in these two 
areas were found to meet all USEPA primary drinking water 
standards, but exceeded several secondary standards. (See Table 
1II-2) New water quality analyses completed on several Arrowhead 
wells as a part of this proj ect rendered the same resul t. (It 
should be noted that the new analyses were conducted for screening 
purposes only and that complete EPA drinking water analyses were 
not made during the course of this study.) 

As mentioned previously, the target aquifer at the Arrowhead 
Springs area is a sandy member of the Blair Formation. water 
quali ty analyses of the Kolman and Park irrigation wells that 
penetrate this same aquifer were examined to gain an understanding 
of the potential quality of water to be developed from a new well. 
The sample data indicate that the water produced from these wells 
is very hard and slightly exceeds EPA secondary standards for total 
dissolved solids (TDS) and sulfates, but is in accordance with all 
other primary and secondary standards. 

The results of the analyses suggest that aesthetically the water 
may be slightly objectionable due to TDS and sulfate levels. The 
cost of treatment to remove these constituents would be 
significant, however, and is not considered to be necessary. 
Because the samples are within all primary standards and the amount 
by which the TDS and sulfates standards are exceeded is slight, the 
water developed from the new well should be of potable quality. 
The existing EPA secondary standard for sulfates is 250 mg/l. EPA 
is currently promulgating rules to include sulfates as a primary 
standard, however, it is proposed that the maximum contaminant 
level be set at 500 mg/l. With the Kolman and Park irrigation wells 
having sulfate concentrations of 359 and 259 mg/l respectively, 
(see Table 1II-2) a waiver from EPA should not be required. The 
only treatment recommended is disinfection which could consist of 
a simple hyperchlorite chlorination system. 

Groundwater delivered to the airport from a well completed along 
Bitter Creek in the Baxter Shale Formation will most likely need 
more extensive treatment. water quality of the target aquifer will 
probably meet primary EPA drinking water standards, however 1 

secondary standards will be exceeded by a significant amount. In 
addition to being extremely hard, previous samples taken from the 
Bi tter Creek and Sal t Wells Creek wells (See Table 1II-2) were 
found to be high in manganese, potassium, calcium, chlorides, TDS, 
and sulfates. The presence of these constituents in the amounts 
seen in the sampled wells would cause the water to be highly turbid 
and exhibi t an obj ectionable taste and odor. Therefore, it is 
recommended that the water undergo treatment prior to distribution. 
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Because of the small daily demand at the Airport, removal of the 
constituents mentioned to within EPA standards can most effectively 
be done with softening followed by reverse osmosis (RO). Softening 
the water prior to RO treatment will not only reduce hardness but 
will also make the RO process more efficient by removing materials 
that would plug the RO filter. Reverse osmosis has been proven to 
be an effective treatment technique for removing salts, organic and 
inorganic contaminants as well as bacteria and viruses. It is 
expected that the finished water from the RO unit will be within 
all EPA drinking water standards. Unfortunately, only about half, 
or less, of the water going to the RO unit will be processed. The 
remainder will be wasted by the process and will require disposal. 
The wasted wa~er will be very high in total dissolved solids and 
may be detrimental to vegetation. Therefore, addi tional 
consideration should be given to disposing of the waste water 
should a groundwater supply alternative be further pursued at the 
airport. 

IV.2 JPWB supply Alternative 

IV.2.1 Description of Existing JPWB Transmission System 

The JPWB water supply for the City of Rock Springs is obtained from 
the Green River. The river diversion and existing treatment 
facility are located within the town of Green River approximately 
15 miles west of Rock Springs. The existing water treatment 
facility is unable to meet current summer demand requirements and 
cannot be expanded due to contaminants in the existing site soils. 
For this reason, a new treatment facility to be located across the 
Green River from the existing site has been funded for construction 
and is now in the engineering design phase. Construction on the 
new treatment plant is expected to be completed in 1998. 

Subsequent to treatment, water is transported the 15 miles from 
Green River to Rock springs through a new 30" transmission 
pipeline. The 30 11 pipeline reduces to a 24" size approximately 3 
miles west of the Blairtown area of Rock Springs. This 2411 pipeline 
is the main supply feeder to the south, east and central sectors of 
the existing Rock Springs service area. 

Figure IV-2 shows the general location of the 24" supply 
transmission line entering Rock Springs as well as the downstream 
transmission piping, storage and pumping facilities. As is shown, 
the 24" supply line extends through the Blairtown area and 
terminates at a 4 MG storage facility referred to as the Blairtown 
Tanks. From this point water is pumped via the East-Side Pump 
Station to the East-Side Tanks (3 MG facility) located at the 
eastern edge of Rock Springs. The East-Side Transmission Pipeline 
between the East-Side Pump Station and the East-Side Tanks is an 
18" line generally circumscribing the southerly and easterly 
outskirts of the City. The Rock Springs distribution system ties 
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onto the perimeter transmission system at various locations and 
distributes water to the inner city area. 

IV.2.2 Source Availability 

It must be understood that until the new water treatment plant is 
completed in 1998, water will not be available to meet even the 
existing Rock Springs East demand requirements. The existing 
treatment facility is now the weak link in the overall water supply 
and transmission infrastructure. water rationing to meet existing 
Rock springs' summer needs is expected to continue until completion 
of the new treatment facility. It is anticipated that the new 
plant, when completed, will have sufficient treatment capacity to 
supply the water needs of the Rock Springs East Area in totality. 

It is clear that the transmission pipeline system as shown in 
Figure IV-2 is the best potential supply source within the entire 
JPWB pipeline infrastructure capable of eventually delivering the 
required flows to the Rock springs East Service Area. The 
transmission system consists of large diameter piping, and is 
connected directly to the source supply in Green River. Moreover, 
there is a certain degree of expansion capability built into the 
transmission system. The Rock Springs interior distribution 
system, on the other hand, has been designed to accommodate 
municipal needs only and is in most cases incapable of directly 
contributing to supply of the large flow demands anticipated within 
this study. 

A analysis of the effects upon the existing JPWB transmission 
system of such a large additional water demand as contemplated 
herein was recognized as a crucial part of this study. Forsgren 
Associates, the engineering firm who designed the existing JPWB 
transmission system and who is now completing the design of the new 
water treatment plant, was retained to perform this analysis. Their 
review "examined the potential effects on the existing system both 
from a hydraulic capacity and an operational standpoint. Capacities 
of the planned treatment plant as well the entire existing 
transmission system to Rock Springs were reviewed. In addition, 
system operational impacts including increases in pipeline 
velocities, working pressures, and transient (surge) pressures were 
examined. 

The results of the Forsgren analysis indicate that the preferred 
point of supply connection for the Rock Springs East Area on the 
existing JPWB Transmission system is at or upstream (westerly) of 
the Blairtown Tanks. Connection along the East-Side Transmission 
Line between the Blairtown Tanks and the East-side Tanks is 
discouraged because of insufficient additional capacity in the 18" , . .-1.ne. 
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Assuming a supply connection at the Blairtown Tanks, the following 
modifications/additions to the existing JPWB system are recommended 
as a result of the Forsgren analysis: 

1. Construction of a new pump station at the Blairtown Tank 
site sized appropriately to accommodate the demands of the 
Rock Springs East Service Area will be required. The station 
should contain multiple pumps and a redundant unit as well as 
radio telemetry tied into the existing system-wide control 
network. Some modifications of existing site piping to 
connect the new pump station to the 24" reservoir supply line 
will be required. 

2. Construction of a supplemental transmission supply pipeline 
from the Blairtown area to the existing Blairtown Tanks will 
be required. This item will consist of installation of 
approximately 4000 feet of 16" transmission line laid parallel 
to the existing 24" Rock Springs Supply Transmission Line 
feeding the Blairtown Tanks. 

The purpose of this requirement is to replace future required 
capacity in the 24" Rock Springs Supply Transmission Line 
which would otherwise be lost in supplying the demands of the 
Rock Springs East Service Area through the existing system 
alone. There is concern that the entire 24" line from the 
30"-24" diameter reduction location west of Rock Springs to 
the tank facili ty would lose substantial planned growth 
potential if the new supply demand was superimposed on its 
existing flow. Supplemental existing pipelines are presently 
in-place and can be easily re-activated to replace lost growth 
potential in all but 4000 feet of the existing alignment. 
Construction of this remaining segment under this proj ect 
would create a continuous "dual line feed" from the 30"-24" 
size reduction location all the way to the Blairtown Tank 
Facility. 

3. Modification of the chlorination facilities at the existing 
East-Side Pump Station with a solution feed line to the new 
supplemental Blairtown Tank Supply Line will be required. This 
item will insure adequate disinfection of water initially 
supplied to the Rock Springs East Service area. 

All other components of the existing JPWB system, including the new 
treatment facility, the 30" pipeline, and the existing upstream 
pumping facili ties were found to be functionally adequate to 
accommodate the increased flow demand. 

Economic analysis of the required improvements described above is 
covered in section VI of this report. 
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IV.2.3 water Quality/Treatment Considerations 

If the JPWB supply alternative is pursued, it is proposed that 
disinfection facilities be installed at the "head ends" of the 
pipelines going to Arrowhead Springs and the Airport to curtail any 
possible bacterial growth in the pipelines. (See Section V of this 
report.) (It is assumed that free chlorine will be used by the JPWB 
to maintain a disinfection residual in their supply system. Should 
the JPWB choose to utilize chloramines to maintain the residual in 
their system, additional disinfection facili ties at the "head ends" 
of the pipelines may not be required.) Because of the proposed 
diameters and lengths of the pipelines, coupled with the minimal 
quantity of water to be delivered under current demand estimates; 
the water will reside in the system for extended periods of time. 
It is believed that a free residual chlorination system will not be 
able to maintain adequate residual levels over the period of time 
required for the water to reach its point of use. Therefore, it is 
recommended that the disinfection technique consist of an ammonia
chlorine combined residual, or a chloramine system. This type of 
residual is reduced more slowly than a free residual and therefore 
persists for a longer period of time in the transmission system. 

The type of disinfection system proposed consists of the injection 
of sodium or calcium hyperchlorite in conjunction with aqueous 
ammonia into the pipelines at the recommended locations. Both 
products are easily obtainable and do not require all of the safety 
precautions of gaseous chlorine and ammonia. Consideration will 
have to be given to the free chlorine residual in the water from 
the JPWB when initially setting up the disinfection facilities. If 
additional development takes place on the lines going to Arrowhead 
Springs or the Airport to the point where the residence time in the 
pipeline is greatly reduced, it may be possible to eliminate the 
need for injection of ammonia and to simply utilize a free-residual 
chlorination system. 

Because of the extended time that the water will be in the pipeline 
going to the airport, it may develop a stale taste. To overcome 
this potential problem, an activated charcoal filter and 
additional re-disinfection facility at the airport is recommended. 
It may be possible to increase the concentration of chloramines to 
accommodate the extended residence time and therefore avoid 
additional disinfection, but for evaluation purposes at this time, 
it is recommended that the facility be included. 

It should be noted that the disinfection requirements for water 
from the JPWB source cannot be finalized until all of the 
disinfection processes at the new JPWB treatment plant in Green 
River and throughout the JPWB system are known. Therefore, the 
recommendations relative to disinfection contained herein should be 
considered as preliminary and cursory in nature. 
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V. EVALUATE FUTURE STORAGE. TRANSMISSION, 
AND DISTRIBUTION NEEDS AND ALTERNATIVES 

As a part of this study, the means by which the supply sources 
developed under Section IV could be delivered to area water users 
were investigated. Information presenting available transmission 
and storage alternatives for groundwater development at Arrowhead 
Springs and the Airport as well as area-wide service provided by 
extension of the JPWB transmission system is included within this 
section. Also included are recommendations relative to a 
distribution system to serve the Arrowhead Springs Phase I 
development. 

V.l Extension of JPWB Transmission System. 

V.l.l Assumed Operational Philosophy-Storage Considerations 

In the interests of providing a dependable water service to area 
water users 1 and in recogni tion of some of the water demand 
characteristics unique to this area, several assumptions were made 
prior to formulation of transmission pipeline alternatives. First 
of all, if possible, it was desired to feed all water users via a 
gravity or indirect pumping system. 

Under the indirect pumping system philosophy, a storage facility is 
located at an elevation sufficient to supply all area demands by 
gravity, thereby eliminating the need for pumping downstream of the 
storage facility. Under this philosophy pump operation is limited 
to the supply side of the tank where pumps operate at a constant 
delivery rate. The storage facility volume then serves to either 
makeup or absorb the difference between the constant supply to the 
tank and variable system demand from the tank to the individual 
users. A storage facility can provide this capability much more 
efficiently than constant speed pumps. 

The advantage of system operation in this regard becomes clear in 
review of the projected water usages developed in Section II of 
this report. Wi th the single exception of the SF Phosphates 
facility, all area water users have a wide variance in potential 
flow demands, magnified by the inclusion of fire protection. Given 
this wide range of flow variations it is clear that the most 
economical and dependable service can be provided by floating a 
storage facility on the downstream system and absorbing flow 
variations from the volume available in the tank. 

Additionally, it was recognized that considering the magnitude of 
probable service area storage requirements, the greatest economy 
could be realized by utilizing a single underground storage 
facility. In this manner, fire volumes for each of the individual 
users could then be provided out of the same facility. Siting of 
the storage facility then became critical. It was necessary to 
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select a storage location that was high enough in elevation to 
provide adequate pressure to the individual use areas under all 
demand conditions. Additionally it was desired to locate the 
storage facility somewhere near the center of the service area in 
order to minimize pressure loss to each of the use areas through 
the downstream piping system. 

By means of a detailed area reconnatssance, a tank si te was 
preliminarily selected in Section 8, T18N, RI04W as shown in Figure 
V-I. This site was selected for further review because it was 
accessible from state Highway 430 and appeared to have available 
elevation sufficient to serve all use areas. other potential 
storage facility locations were examined, however, none were 
determined to be more favorable given the above criteria. 

A preliminary sizing of the storage facility was completed with 
reference to Table II-7 "study Area Demand Summation Sheet" in 
Section II of this report. Review of the Table indicates that a 
400,000-500,000 gallon facility would meet the needs of the service 
area. It should be understood, however, that this capacity range 
is reflective of the assumptions made in Section II regarding 
necessary fire flow quantities. If these quantities change in the 
future, similar changes in required storage capacity will occur. 

V.l.2 Transmission Piping Alternatives Downstream of Storage 
Facility 

The next step in the process involved verification that the 
proposed tank site could in fact service all of the individual use 
areas under all conditions of flow demand. Field reconnaissance 
was accomplished in order to ascertain the most feasible pipeline 
routes between the tank site and individual users. KYPIPE2, a well 
known computerized pipe modeling program was utilized to zero-in on 
an optimum storage facility elevation and downstream pipe size 
requirements for the various flow conditions between the tank and 
each individual use area. Data input into the computer program 
consisted of pipe alignment configuration, trial pipe sizes, 
lengths, and roughness coefficients (a value of C = 140 was input 
for all pipe sizes). Also input were trial storage facility 
elevations and instantaneous flow demand criteria as established in 
Section II of this report. Computer output consisted of head 
losses, line velocities and residual pressures at each demand 
location under each flow scenario. 

V.I.2.1 Initial Downstream Piping Layout 

After numerous computer runs an initial system layout and sizing 
configuration evolved. A plan v.iew of the conceptual system is 
shown on Figure V-I. 

The results of the compu~er analysis indicate that with the storage 
facility situa~ed in Section 8 at a floor elevation of 6940, 
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adequate pressures can be provided throughout the entire service 
area under all conditions of demand. Moreover, this service can be 
provided by gravi ty, wi thout any addi tional tanks or pumping 
facilities. High transmission line pressures are present within 
the potential industrial and commercial areas of Baxter Basin. 
Ductile iron pipe in these areas should, however, be capable of 
handling the pipe pressure stresses, depending on the magnitude of 
final design surge pressures. As shown on Figure V-1, pipe sizes 
are 18" to the SF Phosphates facility, 10" to the Arrowhead 
facility, and 14" to the Airport. The line between the tank site 
and SF Phosphates follows the alignment of Highway 430. The line 
between SF Phosphates and Arrowhead follows the alignment of the 
existing phosphate concentrate slurry line from Vernal, Utah. The 
line from the tank to the airport follows a wide-bottom, gently 
sloped drainage northeast from the tank to County Road 4-45, then 
generally follows the county Road and State Highway 370 to the 
airport. 

Performance characteristics for the transmission system as 
described above are as follows: 

1) At concurrent maximum hourly flows for all existing and 
potential water users under a full development scenario, 
residual pressures at each location are as follows; 

a. Arrowhead springs---------------------47 psi 

b. SF Phosphates-------------------------63 psi 

c. Industrial Area Delivery Point 
(delivery point assumed at NE corner 
of Section 34, T19N, R104W)----------254 psi 

d. Baxter Interchange Delivery Point 
(delivery point assumed at NE corner 
if Section 27, T19N, R104W)----------228 psi 

e. Airport-------------------------------75 psi 

2) 1000 gpm of total flow (fire and domestic flow) can be 
delivered to the subdivision boundary of Arrowhead Springs 
concurrent with peak day flow at all other locations while 
maintaining an Arrowhead residual pressure of 20 psi. 

3) 1850 gpm of total flow (fire and domestic flow) can be 
delivered to the airport concurrent with peak day flow at 
all other locations while maintaining an airport residual 
pressure of 20 psi. 

4) 2500 gpm of total flow (fire and domestic flow) can be 
delivered to the potential industrial area concurrent with 
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peak day flows at all other locations while maintaining an 
airport residual pressure of 30 psi. 

5) 2300 gpm of total flow (fire and domestic flow) can be 
delivered to the Baxter Interchange delivery point concur
rent wj. th peak day flows at all other locations while 
maintaining an airport residual pressure of 20 psi. 

V.l.2.2 Alternate Downstream Pipe Sizing Considerations 

It is important to note that the transmission pipe sizing scenario 
described above and shown on Figure V-1 is by no means the only 
alternative available to the various water users in the study area. 
The system described is capable of producing what may be considered 
the "upper required level" of flow capabili ty throughout the 
service area. With this upper level capability comes a relatively 
high capital cost of installation due to larger line sizes. Also, 
as described in Section IV, larger pipe sizes cause more concern 
regarding the maintenance of water quality to isolated areas at the 
ends of the system. Several reduced pipe sizing options downstream 
of the storage facility are, in fact, available for consideration. 

The 18" pipeline size to SF Phosphates as shown in Figure V-1 is 
fairly well defined given the 3000 gpm flow requirement to that 
facility. The lines to Arrowhead springs and the Airport, however, 
can be down-sized if a reduced level of fire protection is 
acceptable to the water users. This fact is substantiated by the 
resul ts of several addi tional computer runs which were made to 
determine the effects of reduced pipe sizing on domestic 
serviceabi.li ty and available fire flow. The resul ts are as 
follows: 

V.l.2.2.1 Alternative No.1 - Install an 8" line to Arrowhead 
rather than a 10". Result - 550 gpm of total flow could be 
delivered to the subdivision boundary of Arrowhead Springs with a 
24 psi Arrowhead residual. Under this sizing scenario the maximum 
hourly flow projected for Arrowhead I, II, and III (270 gpm) could 
be provided at a residual pressure of 48 psi. The maximum hourly 
flow projected for Arrowhead I, II, and III doubled (450 gpm) could 
be provided at a residual pressure of 35 psi. (This pressure value 
is generally considered to be a minimum acceptable value for non
fire demand scenarios) . 

V.1.2.2.2 Alternative No.2 - Install a 12ft line from the Section 
8 tank to the Airport rather than a 14". Result - 1200 gpm of 
total flow could be delivered to the airport with a 20 psi airport 
residual pressure. 1500 gpm of total flow could be delivered to 
the Baxter Interchange development with 20 psi available residual 
pressure at the airport. 

Under this pipe sizing scenario, a booster pump station to increase 
available fire flow could be installed within the 12" line, 
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however, at 2000 gpm, line velocities would exceed six feet per 
second. At an estimated cost savings of $5.00 per foot (assumed 
cost differential between 12" and 14" pipe) for 39,000 feet 
($195,000), all of the pipe savings would be eaten up by the cost 
of the pump station. Consideration of the additional cost of 3-
phase power extension to the relatively remote pumping location 
makes the economics even less favorable. Lastly, operational 
concerns for a remote pumping facility utilized only for fire flow 
are significant. 

Another sub-alternative under this pipe sizing scenario would be to 
install an elevated storage tank at the airport si te. This 
alternative could be utilized to provide adequate fire protection 
to all entities, however, pipe cost savings would in all likelihood 
be less than the capital cost of the tank. An elevated storage 
facility at a cost of $2.00 - $2.50 per gallon, depending on size, 
is the only option at the airport since the facility is higher than 
any adjacent ground. 

V.1.2.2.3 Alternative No.3-Install a 10" Line From the Section 8 
Tank To the Airport Rather Than a 14". (This alternative is assumed 
to represent the minimum line size practical to serve the area 
between the tank and the Airport. This assumption is based on: 1) 
the expanse of developable land serviceable from the proposed 
pipeline, and 2) the results of the computer modeling relative to 
proj ected maximum hourly domestic demands developed under this 
report). Results- At concurrent projected maximum hourly flows for 
all existing and potential water users along the alignment, 
residual pressure at the Airport would be 45 psi. 900 gpm total 
flow could be delivered to the Baxter Interchange delivery point 
along with peak day flows at all other areas while maintaining a 20 
psi residual at the Airport. 700 gpm total flow could be delivered 
to the Airport concurrent with peak day flow at all other locations 
with an Airport residual of 20 psi. 

Al though proj ected domestic flows are accommodated under this 
piping scenario, fire flows for the airport and the potential 
industrial and commercial developments are minimal. There is no 
escaping the fact that 900 gpm of total flow (fire and domestic 
combined) is less than desirable for an industrial facility or a 
commercial truck/auto service center. If development around the 
pipeline corridor was anticipated as residential, these flows may 
be adequate, particularly in a rural setting. This is simply not 
the case in this instance. As for the airport facili ty 1 the 
existing fire pumps are nominally rated at 1000 gpm, although there 
is some doubt that the existing distribution system can deliver 
this quantity of fire flow. The 700 gpm available through the 
transmission system would merely serve to replenish existing 
airport storage so that the existing fire system could be utilized 
for a longer period of time at its current practical capacity. A 
higher rate of fire flow in gpm, however, would not be obtainable. 
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The preceding alternatives are intended to provide a "window of 
options It available under the basic operational scheme developed 
under this report. All alternatives are examined from an economic 
standpoint in Section VI of this report. 

V.1.3 Transmission Supply Piping to the Storage Facility 

Wi th the selection of the storage facility si te in Section 8 
operationally confirmed, investigations began as to the proposed 
routing of the storage facility supply line from the existing JPWB 
transmission system in Rock Springs. Four alternate routes were 
examined, two were eliminated by observation and two were analyzed 
from a detailed cost analysis. 

The four alternate storage facility supply line routes and their 
relationship to the existing JPWB transmission system serving Rock 
Springs are shown on Figure V-2. A brief description of each is as 
follows: 

V.1.3.1 Alternate A: 

The Al ternate A route begins at the west edge of Rock springs 
where an existing 24" and potentially a 20" transmission line are 
available as a supply connection. The alignment follows Sweetwater 
Creek past the Quealy Coking facility to the east edge of Section 
20, T18N, R104W where it follows existing County Road 4-27 to the 
SF Phosphates Facility at state Highway 430. It then follows the 
highway northwesterly to the approximate center of Section 9, T18N, 
R104W where it leaves the highway to reach the tank location. (The 
presence of existing and proposed tailings ponds owned by SF 
Phosphates prohibits a more direct route to the tank facility from 
Section 20 through Sections 16 and 17). 

V.1.3.2 Alternate B: 

The Al ternate B route begins at the existing Blairtown Tank 
facility and parallels the 18" East Side Transmission Line to 
Highway 430. It then follows the highway to Section 9, T18N, R104W 
where it turns southerly and westerly to the tank location. 

V.l.3.3 Alternate C: 

Alternate C begins at the Blairtown Tank facility and follows an 
existing ridge top southerly and easterly of the City to the tank 
location. Al though this routing represents the shortest supply 
line length, extensive reconnaissance operations resulted in this 
alternative being eliminated for the following reasons: 

1) Year-round accessibility of the route for maintenance 
operations was judged difficult at best given the high 
elevations on the ridge top. 
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2) The potential of significant rock excavation was evident 
along the alignment as wi tnessed by visual observations of 
the ground surface. 

3) There are historical records of numerous coal mine work
ings along the alignment, particularly in conjunction with 
the No.7 Coal Seam. The potential for future subsidence 
events is a consideration worthy of note. 

4) There is little potential of future development along the 
alignment according to the preliminary County Land Use 
Map. 

V.1.3.4 Alternate D: 

Alternate D begins at the east 
the Bitter Creek corridor east 
and west to the tank location. 
the shortest possible route 
alternative was eliminated for 

edge of Rock Springs and utilizes 
to South Baxter Basin, then south 
Although this alignment provides 
to the Airport Facility, this 

the following reasons: 

1) There is no ability to tie this line into the existing 
East Side Transmission Line since the transmission system 
terminates in Section 31, T19N, R104W. A significant and 
unplanned transmission line extension to the Bitter Creek 
corridor would be required in order to feed the supply 
line at this location. Moreover I the existing Rock 
Springs distribution system on the eastern edge of 
the city is incapable of supplying the demand requirements 
of the service area without significant internal improve
ment. 

2) It is anticipated that soils conditions and the physical 
constrictions prevalent within the Bitter Creek floodway 
would significantly affect pipeline installation and 
operation. 

V.l.3.5 Selection of Preferred Alternate 

Of the two remaining supply line route al ternates, A and B, 
Alternate B was selected for reasons of economics. On an equivalent 
system-to-system comparative basis for providing service to all 
entities, Alternate A was found to require 9500 additional feet of 
pipe length as compared to Alternate B. Cost analysis determined 
that this additional length translated into over 5350,000 in pipe 
and pipe installation savings under the Alternate B scenario. 

Another factor considered in the economic comparison was the non
availability of electrical power along the Highway 430 alignment as 
opposed to existing power availability along a significant portion 
of the Alternate A route. (Preliminary investigations had indicated 
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that a supply line pump station may be required at some point along 
the highway. The cost of electrical service extension to the 
potential pumping site could then affect the economic relationship 
between Alternates A and B.) According to discussions with 
representatives of Pacific Power and Light, $60,000 ($30,000 per 
mile) was a reasonable estimate for 3-phase power extension to the 
site. This amount was not deemed adequate to sway the economic 
decision. Other intangible comparisons, such as accessibility of 
the pipeline from Highway 430, and the possibility of future 
development adjacent to the pipeline routes were considered and 
found to also favor Alternate B. 

V.1.3.6 storage Facility Supply Line Pumping Scenarios 

Figure V-3 presents the recommended configuration for the section 
8 storage facility supply line. Also shown is the initial piping 
layout down stream of the storage facility as described in Section 
V.1.2.1 of this report. 

V.1.3.6.1 Alternate A Pumping Scenario 

Figure V-3 also shows one of two possible pumping scenarios for 
transporting water from the existing JPWB system to the storage 
facility in Section 8. The indicated pumping plan utilizes two 
pump stations, the first located at the point of connection at the 
Blairtown Tanks. The second pump station is located on the common 
section line between Sections 5 and 6, T18N, R104 W, along Highway 
430. 

The first pump station operates at a discharge head roughly 
equivalent to that produced by the existing East-Side Pump Station. 
This results in the parallel lines around the southern tip of the 
City operating at approximately the same pressure relative to the 
existing East-Side Tanks. The two pipelines essentially act as an 
"equivalent single pipe" since their pressures are approximately 
equal. The pipes are physically connected at strategic points so 
that intermingling of water from one pipe to the other is possible. 
The second pump station supplies the additional head required to 
lift the water the remaining distance to the storage facility in 
Section 8. 

Under this operational scenario a certain amount of capacity in the 
existing 18" East-Side Line is made available for use in serving 
the Rock Springs East Service Area. This results in a downsizing 
of the storage facility supply line throughout its length where the 
parallel East-Side Line is present. Where the alignments diverge, 
the storage facility supply line itself must accommodate all supply 
flow to the tank. 

For the purposes of this study, total flow to the storage facility 
was assumed at 3500 gpm to accommodate a projected peak day flow 
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demand under a full development scenario for the entire Rock 
Springs East Area. Preliminary investigations indicated that 
potentially 1200 gpm of capacity in the existing East Side Line 
could be made available to the Rock springs East Service Area. 
This left 2300 gpm of flow to be delivered through the new supply 
line parallel to the existing East Side Line. Given these flow 
requirements, line sizes for the storage facility supply line were 
selected as 16" throughout the parallel pipe alignment and 18" 
downstream of the point where the two lines diverge. 

V.1.3.6.2 Alternate B Pumping Scenario 

The second possible pumping scenario utilizes a single pump station 
to pump all the way from the Blairtown Tanks to the proposed 
Storage Facility in Section 8. Since the work of lifting the water 
the entire distance to the Section 8 tank is accommodated at only 
one location, discharge pressures at that pump station are 
significantly higher than under the previous scenario. Higher 
downstream pipeline pressures on the tank supply line eliminate the 
ability of utilizing a portion of the East-Side Line as a supply 
source because of the differential pressure between the two 
pipelines. Under this pumping scenario, therefore, the total 
supply demand to the Section 8 tank is accommodated by the new 
storage facility supply line without assistance from the existing 
East-Side Line. This results in a required line size of 18" 
throughout the entire alignment. 

V.1.3.? Comparison of Pumping Scenario Alternatives 

There are advantages and disadvantages to either pumping scenario. 
Alternate A is favored by the JPWB since it extends the East-Side 
Line pressure zone further from the City, and provides additional 
flexibili ty to their operational system. It also resul ts in 
significantly lower operational pressures since the head required 
to lift the water to the Section 8 tank is input into the system in 
two separate locations. There is also an advantage in the ability 
to downsize the storage facility supply line in the area where it 
parallels the East Side Line. The advantage associated with 
Alternate B is the elimination of one pump station, not a small 
economic item. Disadvantages include high operational and surge 
pressures (ductile iron pipe would be required for approximately 
one-half of the alignment). 

Both pumping scenario alternatives are examined from an economic 
standpoint in Section VI of this report. 

V.I.3.8 Storaae Facility Supply Line Sizing 

Preliminary sizing of the storage facility supply lines as 
described above was based on AWWA recommendations that large 
diameter pipelines be sized to produce design flow head losses of 
less than 3 feet per 1000 feet of pipe length. 3000 gpm (the 
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projected SF Phosphates demand alone) flowing through a 16" pipe 
would produce approximately 3.75 feet of head loss per 1000 feet of 
pipe length. By utilizing an 18" pipe, both SF Phosphates demand 
alone and the SF Phosphates demand plus 500 gpm for other 
facilities can be accommodated inside the range of 2-3 feet of head 
loss as recommended. Within the Alternate A pumping scenario, the 
same process was utilized in selection of the 16" line. 

V.l.4 Required Re-disinfection Facilities 

Figure V-3 also shows the preliminary location for re-disinfection 
facilities on the pipelines servicing the Airport and Arrowhead 
Springs. As is discussed in Section IV I these facili ties are 
assumed to be necessary in order to aid in maintenance of water 
quality at these two locations. 

V.2 Alternate Groundwater Supply to Arrowhead Springs. 

The results of Section IV of this report indicate the potential 
presence of a groundwater source in the area of the Arrowhead 
Springs development. It is conceivable that this source could be 
utilized as an alternate supply source for the limited requirements 
within the Arrowhead area. 

V.2.1 Assumed Operational Philosophy-Storage considerations 

The preferred philosophy of system operation developed under the 
JPWB supply alternative applies equally as well under a groundwater 
development alternative, albeit components are downscaled in size. 
Pumping from a production well to a small storage facility, with 
flow by gravity from the storage facility to the Arrowhead users, 
is the preferred method of operation. Moreover, due to the 
production limitation of the potential groundwater source as 
discussed in Section IV, the only means by which legitimate fire 
flow can be provided is from storage. (The original applications 
for this study from both the JPWB and the Arrowhead Springs 
Homeowner! s Association listed fire protection as one of the 
primary objectives of the requested study.) 

Selection of the type of storage facility and its location is the 
first consideration to be resolved under this alternative. Two 
basic types of storage tanks, underground and elevated, are 
gener~lly considered in applications such as this. Underground 
concrete tanks are preferred because of significant costs savings 
in construction and maintenance as well as the fact that they can 
be hidden from view. In order to provide adequate pressure head 
however, underground tanks must be situated on ground higher in 
elevation than that at the point of use, a physical condition which 
cannot always be met. In the case of a municipality situated on a 
flat pla~n with no surrounding higher ground, a steel fabricated 
storage facility elevated above the ground level in close proximity 
to the major demand area is utilized. 
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In the case of Arrowhead Springs, natural ground elevation adequate 
to utilize an underground storage facility is available, but at a 
distance of approximately 6700 feet south of the Arrowhead Springs 
development. Figure V-4 shows this contour relationship as well as 
a possible underground tank site and transmission pipe alignment 
from the potential well location to the tank. The tank site was 
selected because of its proximity to an existing county road. For 
the purpose of preliminary underground tank siting, an existing 
ground elevation of 6780 was assumed at Arrowhead Springs and a 
required tank elevation around the 6900 contour was assumed. 

It was recognized that the required 6700 foot length of connection 
piping between the underground storage facility and the Arrowhead 
development could change the normal cost relationship between 
underground and elevated storage facilities for this application. 
An elevated tank, if constructed, could be sited directly adjacent 
to the subdivision, thereby eliminating the need for long lengths 
of connection piping. A preliminary cost comparison was completed, 
however, which indicated that even with the 6700 feet of required 
piping, construction costs between the underground and elevated 
storage facility were a "push." 

Given reasonably equivalent construction costs 1 an underground 
storage facility was selected for this development scenario for the 
following additional reasons: 

1. Operation and maintenance costs for the underground 
facility could be reasonably assumed to be less than for 
the elevated facility. 

2. The underground tank life could be expected to exceed 
elevated tank life. 

3 . The potential of freezing problems in low capacity 
elevated tank installations is always present during 
winter conditions. 

4. It was felt that an elevated tank installation may be 
aesthetically objectionable to the Arrowhead residents 
from a visual standpoint. 

storage volume under this alternative is set at 75,000 gallons. 
This capacity is adequate to supply approximately 500 gpm of fire 
flow for two hours plus an additional allowance for normal storage 
equallzation for the Arrowhead Phase I development. 

V.2.2 Transmission Line sizing and System Performance 

As shown in Figure V-4, the transmission line between the well and 
the distribution system connection point is sized at 6" I since only 
the source potential (120 gpm) would flow through this line during 
system operation. The transmission line between the connection 
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point and the tank is sized at 8" to allow for tank delivery of 
maximum hourly flows which exceed the source potential. 
specifically I the transmission line sizing scenario proposed herein 
is capable of supplying 600 gpm of total flow from the tank alone 
to the Arrowhead development with a residual pressure of 20 psi. 
If the line to the off-site tank was 6" rather than 8", only 1/2 of 
this flow potential could be developed. For this reason the 6" 
alternative line sizing to the tank was discarded. 

V.2.3 Groundwater System Limitations 

As is explained in Section IV of this report the potential ground 
water source available to Arrowhead Springs is limited in 
capabili ty. Preliminary indications are that sufficient 
groundwater may be available to serve a total development 
consisting of Arrowhead I, II and III, however, doubling of this 
service requirement as projected by the County Land Use Task Force 
would not be possible. This limitation does not exist under the 
JPWB supply alternative. 

As is also explained in Section IV, water treatment for the 
groundwater source under this study has been limited to 
disinfection. It is assumed that the source supply will meet EPA 
primary drinking water standards wi th the understanding that 
certain secondary standards will not be met. Overall water quality 
from the groundwater source will not, therefore, be directly 
comparable to that from the JPWB supply source. 

V.3 Arrowhead Springs Distribution System. 

Figures V-5 and V-6 show preliminary layouts for interior 
distribution systems under both a groundwater and JPWB supply 
scenario. Line sizes shown are based on the premise that minimum 
8" mains are utilized for fire protection and that the 6" mains 
serve only domestic needs. Under this premise the system meets the 
minimum sizing requirements of the Department of Environmental 
Quality for systems that provide fire protection. 

V.4 Alternate Groundwater Supply to Airport 

Section IV of this report indicates the potential presence of a 
groundwater source in the area of the Airport which may be capable 
of supplying existing Airport domestic needs (5-10 gpm). The 
preliminary well location and associated pipeline are shown on 
Figure V-7. It is anticipated that water obtained from this supply 
source would be pumped in a "raw" condi tion to the Airport. It 
would then be treated in an existing on-slte building and pumped to 
the existing Airport storage tank for ul timate use through the 
existing distribution system. It must be emphasized that \AJell 
yields from this source are anticipated to be low, and are intended 
to provide merely another option to hauling of water. 
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VI. WATER SUPPLY OPTIONS, COST ESTIMATES, 
AND ABILITY TO PAY ANALYSES 

Sections IV and V of this report present numerous water supply, 
transmission, and distribution alternatives for the three existing 
water users wi thin the Rock Springs East Service Area. This 
section examines each of those alternatives from an economic 
standpoint. Preliminary construction cost estimates are developed 
as are preliminary estimates of water costs per month for each user 
under each applicable alternative. It is hoped that this 
information will be helpful to all existing and potential system 
water users in assessing the economic value of the project as it 
applies to them collectively and individually. 

VI.l Project Cost Allocation-JPWB Supply Alternative 

Regarding service area water supply by the JPWB, this project is 
somewhat unique in that both public and private interests are 
expected to benefit from water delivery to the Rock Springs East 
Area. Of the three current water users, two are public entities, 
(Arrowhead Springs and the Airport) and one is private industry (SF 
Phosphates). Historically, WWDC funding opportunities have been 
utilized to assist in the construction of worthy water development 
projects for the benefit of public entities, but not for private 
industrial concerns. It is not expected that this historic 
assistance eligibility philosophy will change under this project. 

The funding formula historically applied by the WWDC in assisting 
new construction projects for public agencies has been a 67% grant-
33% loan arrangemen.t for eligible project components. (Water 
treatment components and facilities and water distribution systems 
are not currently eligible for assistance). Public agencies 
receiving loan assistance are expected to assume debt service 
responsibility necessary for loan retirement. If the WWDC perceives 
supplemental water supply to Arrowhead Springs and the Airport as 
a project worthy of state participation, they may offer financial 
assistance to those public agencies. The WWDC will not, in all 
likelihood offer the same arrangement to private industry. 

The question then becomes the following: Due to the mix of private 
industry and public entities within the Rock Springs East Service 
Area, how are project costs to be allocated between the water users 
which are eligible and ineligible for state assistance? Put in 
simpler terms the question is: How much of the total JPWB supply 
system should the WWDC, Arrowhead springs and the Airport be 
financially responsible for? 

Resolution of this question is not going to be accomplished within 
this study, but will involve future discussions and negotiations 
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with all parties involved. For the purposes of this report, 
however, and in the interest of providing some basis for 
computation of estimated construction costs attributable to each of 
the parties, the following project cost allocation criteria was 
assumed: 

1. The waterline from Rock Springs to the SF Phosphates plant 
site, including pump stations and other amenities, is assumed 
to be the responsibility of SF Phosphates. State assistance 
for this portion of the project may be non-existent or may be 
limited to associated non-construction costs, i.e. design 
engineering, right-of-way acquisition, etc. This cost 
allocation assumes a worst-case scenario, that WWDC assistance 
is not available for this portion of the project. 

2. The storage facility in Section 8, T18N, RI04W is assumed 
to be the joint and equal responsibility of SF Phosphates and 
the JPWB. Of the JPWB share, 67% is applied for as a grant 
from the WWDC and 33% as a loan. Debt service costs incurred 
by the JPWB are to be included in the wholesale price of 
treated water delivered to the Rock Spring East Service Area. 
It is assumed that non-construction costs associated with the 
storage facility are included in the JPWB share. 

3. The pipeline from SF Phosphates to Arrowhead Springs is 
assumed to be the responsi.bility of the Arrowhead Springs 
residents and landowners wi th 67%-33% grant/loan financing 
through the WWDC. 

4. The pipeline from Highway 430 below the storage facility 
location to the Airport is assumed to be the responsibility of 
the Airport \'iith 67%-33% grant/loan financing through the 
WWDC. (It must be noted that no airports have received this 
construction funding assistance from the WWDC in the past.) 

Again, it is recognized that the cost allocation scenario described 
above is somewhat simplistic in nature and subject to revision. It 
does, however, provide a starting basis for economic analysis 
leading up to an ability-to-pay calculation for individual water 
users. 

VI.2 Economic Analysis-Arrowhead Springs Alternatives 

VI.2.1 Groundwater Supply Alternative 

Table VI-l presents an estimated construction cost breakdown for 
the groundwater supply alternative for Arrowhead springs. Table 
VI-2 presents an ability-to-pay analysis for this alternative. 
Table VI-2 indicates that the estimated monthly cost of water 
supply from this alternative to the Arrowhead Phase I users would 
be approximately $85 per lot. 
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VI.2.2 JPWB Supply Alternative 

Assuming proj ect cost allocation as described above, Arrowhead 
Springs would be responsible for the costs associated in 
construction and maintenance of the line from SF Phosphates to the 
Arrowhead development. Two alternate pipe sizes, 8" and 10", were 
examined in Section V for this transmission supply line. 

Tables VI-3 and VI-4 present an estimated construction cost 
breakdown and an ability-to-pay analysis for the 8" line size. 
Table VI-4 indicates that the estimated monthly cost of water 
supply from this alternative to the Arrowhead Phase I users would 
be approximately $88 per lot. 

Tables VI-S and VI-6 present an estimated construction cost 
breakdown and an ability-to-pay analysis for the 10" line size. 
Table VI-6 indicates that the estimated monthly cost of water 
supply from this alternative to the Arrowhead Phase I users would 
be approximately $96 per lot. 

VI.2.3 Arrowhead Springs Distribution System Alternatives 

Tables VI-7, VI-8, and VI-9 present construction cost breakdowns 
for three alternate interior distribution systems within the 
existing Arrowhead Phase I development. 

Table VI-7 applies to a distribution system connected to the JPWB 
source alternative with a provision for fire flow equal to the size 
of the JPWB transmission supply line if it were 10". Cost per lot 
under this alternative is estimated at $6208. costs would be 
lowered if the 10" line segment were reduced to 8/1. A pictorial 
layout of this distribution system is shown in Figure V-6. 

Table VI-8 
groundwater 
mains. cost 
A pictorial 
V-5. 

applies to a distribution system connected to the 
source alternative with a provision for fire flow of 8" 
per lot under this alternative is estimated at $6745. 
layout of this distribution system is shown in Figure 

Table VI-9 applies to a distribution system connected to the 
groundwater source alternative with no provision for fire flow. 
System layout is similar to that shown in Figure V-5 except that 
all distribution system piping is 6" in size. Estimated cost per 
lot under this alternative is $5381. 

WWDC funding is not currently available for distribution system 
construction. For this reason, abili ty-to-pay analyses are not 
prepared for the distribution system alternates. 
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VI.3 Economic Analyses-Airport Alternatives 

VI.3.I Groundwater Supply Alternative 

Table VI-IO presents an estimated construction cost breakdown for 
the groundwater supply alternative for the Airport. Table VI-II 
presents an ability-to-pay analysis for this alternative. Table 
VI-II indicates that the estimated monthly cost of water supply 
from this alternative to the Airport would be approximately $897. 
This amount compares rather favorably to the S1S00 per month 
currently paid for hauled water. 

VI.3.2 JPWB Supply Alternatives 

Assuming project cost allocation as previously described in this 
section, the airport would be responsible for the costs associated 
in construction and maintenance of the waterline from Highway 430 
below the storage facility location to the airport site. Three 
alternative pipe sizes, 10", 12" I and 14" I were examined in Section 
V for this transmission supply line. 

Tables VI-12 and VI-13 present an estimated construction cost 
breakdown and an abili ty-to-pay analysis for the 10" line size. 
Table VI-13 indicates that the estimated monthly cost of water 
supply from this alternative to the Airport would be approximately 
$2947. 

Tables VI-14 and VI-IS present an estimated construction cost 
breakdown and an abili ty-to-pay analysis for the 12" line. size. 
Table VI-IS indicates that the estimated monthly cost of water 
supply from this alternative to the Airport would be approximately 
$3360. 

Tables VI-16 and VI-17 present an estimated construction cost 
breakdown and an abili ty-to-pay analysis for the 14" line size. 
Table VI-17 indicates that the estimated monthly cost of water 
supply from this alternative to the Airport would be approximately 
53742. 

It must be noted that the estimated monthly costs associated with 
each of the three above alternatives assumes no cost sharing with 
other potential water users in Baxter Basin, i.e. the industrial 
area or a commercial development at the Baxter I-80 Interchange. 
This costing approach was assumed under this project simply because 
these potential developments do not currently exist. Dramatic cost 
savings would occur if system construction and operational costs 
could be spread over more than' one entity. 

VI-4 



VI.4 Economic Analysis-SF Phosphates Alternatives 

VI.4.1 JPWB Supply 

As is pointed out in Section IV of this report, the only supply 
source available to SF Phosphates is by extension of the JPWB 
transmission system. This conclusion was drawn based on the sheer 
magnitude of the SF Phosphates water demand request. 

Assuming project cost allocation as previously described, SF 
Phosphates would be responsible for the costs associated with the 
waterline from Rock Springs to the plant-site, including amenities 
and non-construction related costs. In addition, they would be 
responsible for SO% of the construction cost for the Section 8 
storage facility. Two alternatives were investigated under this 
portion of the project, a single and a series pump station 
scenario. 

Table VI-18 presents an estimated construction cost breakdown for 
the single pump station scenario. Table VI-19 presents an estimated 
construction cost breakdown for the series pump station scenario. 
Table VI-20 presents an ability-to-pay analysis for SF Phosphates 
based on either scenario. The ability-to-pay analysis indicates no 
debt service requirement since it is assumed that SF Phosphates is 
not eligible for state grant/loan assistance. The analysis does 
provide the estimated monthly water cost to SF Phosphates based on 
their stated demand requirements. 

VI.S Economic Analysis-JPWB Portion of Section 8 storage Facility 

The final project component under the assumed cost allocation 
scenario is the remaining SO% of the Section 8 storage facility. 
This component is assumed to be the responsibility of the JPWB with 
a 67%-33% grant-loan split from the WWDC. Table VI-21 presents an 
estimated construction cost breakdown for SO% of the total facility 
and 100% of the associated non-construction items. Debt 
considerations are discussed in Note 2. 

VI.6 Summary of Ability-To-Pay Analyses 

Table VI-22 presents a summary of estimated monthly costs for 
Arrowhead Phase I residents and the Airport facility for all 
available alternatives for each site. SF Phosphates is not included 
since their monthly cost is not a function of their alternative 
construction costs. 
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Table VI-l 

Constructlon cost Breakdo~1 Arrowhead Springs 

Groundwater Supply Alternative 

work Item liWDC Eligible WWDC In-

const. Ncn-Canst. 
eligible 

Itells Items 

Preparation of Final Designs and Specifications $45,000 

Permitting and Litigation $5,000 

Legal Fees $3,000 

Aquisition of Access and Right-ai-Way $20,000 

Project Components 

1 ) Level II Test Well ( incl. eng. , drilling, test) $iI,6SC 

2 ) 75,000 gallon storage tank @ $1. 25 per gallon $93,750 

'l' .. I 5700' of 3" waterline to tank @ $IS.DO per fact $12D,500 

4 ) C:!ltrol ~nd electrical to off-site :anl: t7,SDO 

5 ) Level III completion costs: 

Well Pump (150 gpll~15H.PI $6.500 

Piness adapter unit $4,00D 

?u~phouse/Ccntrol Building(Fiberglassi $32,OOC 

Chlonnator H.500 

611 Pipeline from well (2000' at $15.00 per foot) $30,000 

Blowcffs ~ AVAa. et:. S8.000 

5) Distribution system ( incI. eng. and contingencY.l $128,160 

Construction Cost-Subtotal #1 $30:,350 

Cons~ruction Engineenng Costs (Subtotal H X 10%1 $30,235 

Subtnal t2 $332,585 

Construction Contingency (Subtotal t: X 15%\ H9~3BS 

Construction and Non-Construc:ion Totals $332,473 $144. 530 

Project Cost ~o:al 1iliDC Eli ;lb le iCJnSt. T!"'~~ i + ~jorr -
..... 

.. w:1. 
~ .... .... '··$527153 ......... . ... ,- .... 

Total; 
...... ........................... ., .... : Const, f· 
t: .. 

ProJe:: Cost Total 'nne Inel:~ible $132,660 



Table VI-2 

Ability to Pay Analysis Arrowhead Springs Phase I 

Groundwater Supply Alternative 

Item Value 

Project Cost Total (WWDC eligiblel from $527,153 
Table VI-1 

Assume 67% WWDe grant $353,193 

WWDC Loan Amount $173,960 

Per Mth.Cost 

Monthly Debt Service Payment on Loan. $838 
Assume 4% for 30 years. 

OperatIon, Maintenance, and Replacement of ~275 
pumps, chlorination, control systems. 
Assu~e $3300 per year. 

Operation, Maintenance and Replacement of Tank $125 I and Associated pipin,. 
Assume at $1500 per year. 

operation, Maintenance, and Replacement of $42 
Arrowhead Distribution System. 
Assume $500 per year. 

Operator costs-Assume $4000 per year. $1'~ 

Total Monthly cost 1 $1/613 
1 

Cost per lcnth per lot (Assume 19 Lots) ~ ~85 

I 

Notes: 

1. Calculated cost per month does not include the initial cost of 
WWDC Ineligible items in Table VI-I. 
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Table VI-3 

construction cost Breakdown Arrowhead Springs 

JPWB Supply Alternative (8" Transmission Line} 

Work Ite!l 

Preparation of Final Designs and Specifications 

PerJitting and LitigatIon 

Legal Fees 

Aquisition of Access and RIght-of-Way 

Project Components 

11 13,500 feet 8" waterline at $18.00 per foot 

2) Chloramine Re-disinf~ction facility 

3\ Master leter facility 

4) Distribution System lincl. eng. and contingency) 

Cons~ruction Cost-Subtotal t! 

construction Englneering Costs (Subtotal t1 X 10%) 

subtotal #2 

construction Contingency (Subtotal '2 X 15%) 

construction and Non-Construction Totals 

PrJj~ct Cost Total WiDC :ligible !Co~st. T:tal . 

ProJect Cost Total WW:C Inelig:ble 

WiDC Eligible WiDC In
t------r------i e Ii gib Ie 

Const. Non-Const. 
Items Items 

$35,000 

$5,000 

$3,000 

$12,500 

$243,000 

$1,500 

$250~500 

$25,050 

$275,550 

$316,S83 $55.500 

$145.960 



Table VI-4 

Ability to Pay Analysis Arrowhead springs Phase I 

JPWB Supply Alternative (8" Transmission Line) 

Item Value 

Project Cost Total (WiDC eligible) from $372,383 
Table VI-3 

Assume 67% WiDC grant $249,497 

WiDe Loan Amount $122,886 

Fer Mth.C~st 

Mon:hly Debt Service Payment en Loan. $592 
Assume 4% for 30 years. 

8peratlon and Maintenance on Re-dislnrec::on S2QS 
Facillty. Assume $2500 per year. 

Operation, Maintenance and Replacement on $83 

I 
Transmlssion Line from SF Phosphates. Assume 
at $1000 per year. 

Operation, Malntenance, and Replacement on $42 
Arrowhead Distribution System. 
Assume $500 per year. 

Monthly cost of Water-Assume $1.50 per 1000 
gallons. 1 Assume consumption rate of 250 gpcd 

$750 

at 3.5 people per lot for 19 lots. (500,000 
gallons per lonth.) 

Total ~onthly cost 2 $1,575 
~ 

Cost per ionth per lot (Assume 19 Lots) , 
$88 

Notes: 

1. Sl.50 per 1000 gallons based on best available projection of 
JPWB water costs in year 2000, including debt costs for new water 
treatment plant. Assumes 1% per year revenue growth from 1995-
2000. 

2. Calculated cost per month does not include the initial cost of 
WWDC Ineligible items in Table VI-3. 



Table VI-5 

Construction Cost Breakdown Arrowhead Springs 

JPWB Supply Alternative (10" Transmission Line) 

Work Item 

Preparation of linal Designs and Specifications 

Perlittinq and Litigation 

Legal Fees 

Aquisition of Access and Right-of-Way 

Project Components 

1) 13,500 feet lOft waterline at $23.00 per foot 

2) Chloramine Re-disinfection facility 

3) Master meter facility 

4) Distribution System (incl. eng. and contingency) 

Construction Cost-Subtotal 11 

Construction Engineering Costs (Subtotal 11 ! 10%) 

Subtotal #2 

Construction Contingency (Subtotal #2 X 15%) 

Construction and Non-Construction Totals 

Project Cost Total WiDC Eligible (Canst. Total T Non
canst. Total) 

Project Cost Total WWDe Ineliglble 

WiDC Eligible WiDC In
t------..___----I eligible 

canst. Non-Canst. 
Items Items 

uo,ooo 
$5,000 

$3,000 

$12,500 

$310,500 

$35,000 

$10,000 

$117,960 

$320,500 

$32,050 

$352,550 

$52,883 

$405,433 $60,500 
~ ... ,,- .......... ~~ ........ ,-.... -... .. _.- ........ -- .............. .,. . . 

• - - " •• ,."._........ • ••• --......... > -.-- .... . 

- .. ~ ••••• - ••• --•••••••••••• # •• - ••••• -. ........ • ••• _ ............ _ •••••••••••••••• 

$152,960 



Table VI-6 

Ability to Pay Analysis Arrowhead Springs Phase I 

JPWB Supply Alternative (10" Transmission Line) 

Item Value 

Project Cost Total (WWDC eligible) frol $465,933 
Table VI-5 

Assume 67% WWDC grant $312,175 

WWDC Loan Amount $153,758 

Per Mth.Cost 

Monthly Debt Service Payment on Loan $741 
Assume 4% for 30 years. 

Operation and Maintenance on Re-disinfection $208 
Facility. Assume $2500 per year. 

Operation, Maintenance, and Replacement on $83 
Transmission Line from SF Phosphates. Assume 
at $1000 per year. 

Operation, Maintenance,and Replacement on $42 
Arrowhead Distribution System. 
Assume $500 per year. 

Monthly cost of Water-Assume $1.50 per 1000 
gallons. 1 Assume consumption rate of 250 gpcd 

$750 

at 3.5 people per lot for 19 lots. (500,000 
gallons per lonth.) 

Total Monthly cost 2 $1,824 
~ 

Cost per month per lot (Assume 19 Lets) ~ $96 

Notes: 

1. $1.50 per 1000 gallons based on best available projection of 
JPWB water costs in year 2000, including debt costs for new water 
treatment plant. Assumes 1% per year revenue growth from 1995-
2000. 

2. Calculated cost per month does not include the initial cost of 
WWDC Ineligible items in Table VI-5. 



Table VI-7 

Distribution System Costs For Arrowhead Springs Phase I 

JPWB Supply Alternative 

Item Quantity Units Unit Price Total Amount 

1. 10" Waterline 1 1000 1.1. $23.00 $23,000 

2. 811 Waterline 2100 1.1. $18.00 $37 1 800 

3. 811 valves 5 EA. $750.00 $3,750 

4. GIl Waterline 900 1.1. $15.00 $13,500 

5. 6~ Valves 2 EA. $500.00 $1,000 

6. 3i4" Service Lines incl. tap, curbstop, copper 19 EA. $550.00 $10,450 

7. Fire Hydrants 4 EA. $2,200.00 $8,800 

Construction Total $98,300 

Add 10% engineering $9,830 

Add 10% contingency H,S30 

Project 'rotal $1~ 
Cost per Lot-Assume 19 Lots .1' 

Note: 

1. 10" line could be reduced to an 8" depending on fire flow 
expectations of Arrowhead residents. 



Table VI-8 

Distribution System costs For Arrowhead springs Phase I 

Groundwater Supply Alternative 

Provision for Fire Flow 

Itel Quantity Units nit Price Total AlIount 

1. 8" Waterline 3850 L.F. U8.00 $69,300 

2. a" valves 5 EA. $750.00 $3,750 

3. 6" Waterline 900 L.Y. $15. 00 $13,500 

4. 6" Valves 2 EA. $500.00 $1, 000 

5. 3/4" Service Lines incl. tap, curbstop, copper 19 EA. $550.00 $10,450 

E. Fire Hydrants 4 EA. $:,200.00 $8,30G 

Constructlon Total $106,800 

Add lO~ engineering $lO~580 

Add 10% contingency $10,680 

Project Total $128,100 

Cost per Lot-Assume 19 Lots $6 f 745 



Table VI-9 

Distribution System costs For Arrowhead Springs Phase I 

Groundwater supply Alternative 

No Provision for Fire Flo~ 

Itell Quantity Units nit Price Total Allount 

1. 8" Waterline 0 L.F. $13.00 $0 

2. 811 valves 0 EA. $750.00 $0 

3. 5" Vater line 4750 L.F. $15.00 $71,250 

4. 6" Valves 7 11' .,li. $500.00 $3,500 

5. 3/4 11 Service Lines incl. tap, curbstop, copper 19 EA. $550.00 $10,450 

6. Fire Hydrants 0 EA. $2,200.00 $0 

Construction Total $85,200 
n 

Add 10% engineering $8,520 

Add 10% contingency $8,520 

Project Total $102,240 

I Cost per Lot-Assume 19 Lots $5,381 



n 

Table VI-IO 

construction Cost Breakdown Airport Facility 

Groundwater Supply Alternative 

~crk Itell 

Preparation of Final Deslgns and SpecifIcatIons 

Permitting and Litigation 

Legal Fees 

Aquisitlon of Access and Right-of-way 

PrOject Components 

II Level II Test Well (incl. eng .. drilling, testl 

2) Appurtenant Const~uc:lon COStS 

Well Pump (1D gpm. 3 H,P.l and Pitles5 Adapter 

Telemetry and Control Facility 

PCW:!: to S:.te 

2n pipeline from well 17,500 ft. ~ $10.00 per ft. 

Softening and Reverse OSlosis Unit (Assumes 
utilization of an existing building at Airport) 

Chlorinator 

Pressure Ta~k and Mu~ph1 S1itch 

Klscellaneous Apparatus 

Construction Cost-Subtotal '1 
Ccnstruct:on !ngi~eering Costs (Subt~tal #1 ! lQ%l 

Subtotal #: 

~WDC Kliglble 

Ccnst. 
Items 

$1:.000 

$5.000 

$175,000 

$1,:CC 

$204.000 

$2C~~DO 

$224. 4 CD 

$33,660 

Nen-Const. 
Ite!l5 

$25.000 

55,000 

$3,000. 

$20,000 

$43,448 

I :ons:r:::::: ~td ~cn-Corr5:r~:::orr To:als 
I 

!::E,DED 

Pro]e:: Cos: Total WiDe ElIgible (Censt. Total + Nen-
C:r:s:. T,:tal) 

ProJect Cost Total NWDC Inellgi~l= 

...................................... 
...... .. .............. . ... ! 

'f?'r:r'''cno- ....... 
···:~JJ.'ii~\J~l:··:: 

...................•..... , .. -

WWDC In
eliaible 

$40.000 

$1,500 

II 

$41.500 , 



Table VI-11 

Ability to Pay Analysis Airport Facility 

Groundwater Supply Alternative 

Item Value 

Project Cost Total (WWDC eligible) from $354,508 
Table VI-IO 

Assume 67% WWDC grant $237,520 

WiDe Loan Amount $116,988 

Per Kth.Cost 

Monthly Debt Service Payment on Loan $564 
Assume 4% for 30 years. 

Operation, Maintenance, and Replacement on I P<~ 
."-,,,~ 

well pump, pipeline, treatment faCllitles. 
Assume $4000 per year. 

Total Monthly cost 1 $397 
I 

Notes: 

1. Calculated cost per month does not include the initial cost of 
WWDC ineligible items in Table VI-10. 



Table VI-12 

construction cost Breakdown Airport Faciltty 

JPWB Supply Alternative (10" Transmission Line~ 

Work Item 

Preparation of Final Designs and Specifications 

Permitting and Litigation 

Legal Fees 

Aquisiticn of Access and Right-of-Way 

Project Components 

1) 39 , 000 feet 10 ft waterline at $24.00 per foot 

2) Chloramine Re-disinfection Facility 

3) Master Meter Facility 

4) Filter and Re-chlorination Facility at Airport. 
(Assumes utilization of an existing building at 
Airport) 

construction C~st-Subtotal '1 
construction Engineering Costs (Sub~otal ;1 X 10%) 

Subtotal #2 

Construction Contingency (Subtotal 12 X 15%) 

Constructlon and Non-Construction Totals 

Project Cost Total WiDC Eligible (Const. Total + Non-
Cons:. ~otall 

WiDC Eligihle WiDC In
t------r-------f e Ii gib 1 e 

Const. Non-Const. 
Itells Items 

$100,000 

$5,000 

$5,000 

$36,000 

$35,000 

$10,000 

$7,500 

$946 ,000 

$94,600 

$1,040,500 

$156,090 

$1,196,690 $146,000 
....... -...................... - ............. -..... -. 

, ................... _ ................... . 

......... . .... ·$1····3.·4·2····690.·················· ... :::::::::::::::::::::: .: :::::::: .: .:'::' .. . :::::::: .... H_::: 
::::::::~::'::::::::.: t .>:=... . .. t.::.::::::;::::::::::::-: 

Project Cost Tctal "WDe Ineligible $42,500 



Table VI-13 

Ability to Pay Analysis Airport Facility 

JPWB Supply Alternative (10" Transmission Line) 

Item 7alue 

Project Cost Total (WWDC eligible) fro~ $1,342,690 
Table V!-12 

Assume 67% WWDC grant $899/602 

WWDC Loan Amount $443.088 

Per Mth.Cos: 

Monthly Debt Service Payment on Loan $2.135 
Assume 4% for 30 years. 

operation and Maintenance on Chloramine Re- 5208 
disinfection Facility. Assume $2500 per yea:. 

Ooeration. Maintenance and Reolacement on $167 I T~ansm15S10n Line to Airport-"AS5ume at 11001 
per yea:. I 
operation, Maintenance, and Replacement on $167 
Filter and Re-chlorination Facility at 
Airport. Assume $2000 per year. 

Monthly cost of Water-Assume $1.50 per 1000 $270 
gallons. 1 Assume consumptlon rate of 6000 
gpd (180,000 gallons per month) 

Total Monthly cost ' $2,947 

Notes: 

1. ~1.50 per 1000 gallons based on best available projection of 
JPWB water costs in year 2000, including debt costs for new water 
treatment plant. Assumes 1% per year revenue growth from 1995-
2000. 

2. Calculated cost per month does not include the initial cost of 
WWDC Ineligible items in Table VI-12. 



Table VI-14 

construction Cost Breakdown Airport Facility 

JPWB Supply Alternative (12" Transmission Line) 

Work Item 

Preparation of Final Designs and Specifications 

Permitting and Litigation 

Legal fees 

Aquisition of Access and Right-of-Way 

Project Components 

1) 39,000 feet 121 waterline at $29.00 per foot 

2) Chloramine ae-disinfection Facility 

3) Master Meter Facility 

4) Filter and Re-chlorination Facility at Airport. 
(Assumes utilization of an existing bUilding at 
Airport) 

Construction Cost-Subtotal 11 

Construction Engineering Costs (Subtotal #1 X 10%) 

Subtotal t2 

construction Contingency (Subtotal #2 Y 15%) 

Construction and Ncn-Construction Totals 

PrOject Cost Total WWDC Eligible (Const. Total + ~on-

Const. Total) 

ProJe:t cost T::al iWDC Ineligible 

WiDC Eligible iiWDC In
t-----"""'T'-------f eli g ible 

Const. Non-canst. 
Items Items 

$110,000 

$5,000 

$5,000 

$36,000 

$1,131,000 

$35,000 

$12,000 

$7 , 500 

$114 f 300 

$1,257,300 

$1.445,895 $156 fOOD 
. -... -.. -....... _ ............ " ........... . ... ... - .......... -. -



Table VI-15 

Ability to Pay Analysis Airport Facility 

JPWB Supply Alternative (12" Transmission Line) 

Item Value 

Project Cost Total (WWDC eligible) from $1,601,395 
Table VI-14 

Assume 67% WWDC grant $1,073,270 

WWDC Loan Amount $528,625 

Per Mth.Cost 

Monthly Debt Service Payment on Loan $2,54S 
Assume 4% for 30 years. 

operation and Maintenance on Chloramine Re- $208 
disinfection Facility. Assume $2500 per year. 

Operation, Maintenance and Replacement on $167 
Transmission Line to Airport- Assume at $iOOO 
per year. 

Operation, Maintenance, and Replacement on $167 
Filter and Re-chlorination Facility at 
Airport. Assume $2000 per year. 

Monthly cost of Water-Assume $1.50 per 1000 $270 
gallons. 1 Assume consumption rate of 6000 
gpd (180,000 gallons per month) 

~ 

Total Monthly Cost ~ $3,360 

I 
Notes: 

1. 51.50 per 1000 gallons based on best available projection of 
JPWB water costs in year 2000, including debt costs for new water 
treatment plant. Assumes 1% per year revenue growth from 1995-
2000. 

2. Calculated cost per month does not include the initial cost of 
WWDC Ineligible items in Table VI-14. 



Table VI-16 

construction cost Breakdown Airport Facility 

JPWB supplv Alternative (14" Transmission Line) 

Work Item 

Preparation of Final Designs and SpecIficatIons 

Permitting and Litigation 

Legal Fees 

Aqulsition of Access and Right-of-Way 

Project Components 

1) 39.000 feet 14~ waterline at $33.50 per foot 

2l ChloramIne Re-disinfection Facility 

31 Master Meter Facility 

4) Filter and Re-chlorination FaCIlIty at Airport. 
(Assumes utilization of an eXIsting building at 
Airport .) 

ConstructIon Cost-subtotal 11 

Construction EngIneering Costs (Subtotal 11 X 10%) 

Subtotal t2 

construction Contingency (Subtotal ,2 ! 15%; 

Construction and Non-construction Totals 

ProJect Cost Total .WDC Eligible (Const. Tetal + Non
const. Total) 

Project Cost Total WWDe Ineligible 

WWDe Eligible 

Const. NOD-Const. 
Items Itells 

$5,000 

$5,000 

$36,000 

$15,000 

$1,321,500 

$132,150 

$218.048 

51.571.598 $171. 000 
.. >- •••••••••••••••• - ••••• ~ ....... . 

........... - ....... , ................ .-.. -

. . ... $1·····842· ··698·· .. ·· ... . •.•• « ..• "" ••..• ,. ........ ''- ................ . . " ... , ..... , ....... - ,...... . ..... . -- ....... . ,:':','::" .. :.... . "J" . "'f' ...... -....... . .--." . - .. .. . ... " . ., .. ............ ......... . ,.", ........ -......... _ ................ .. ............... '"" ................ , ... _ ............ - ..... " .... . 

WiDe In
eligible 

$7,500 

$42~500 



Table VI-17 

Ability to Pay Analysis Airport Facility 

JPWB Supply Alternative (14" Transmission Line) 

Item Value 

Project cost Total (WiDC eligible) from $1,842,698 
Table VI-16 

Assume 67% WiDe grant $1,234,608 

VWDC Loan Amount $608,090 

Per Kth.Cost 

Monthly Debt Service Payment on Loan $2,930 
Assume 4% for 30 years. 

Operation and Kaintenance on Chloramine Re- $20a 
disinfection Facility. Assume $2500 per year. 

Op:ratlcn. Hain~enance and Replacement on $' ..... 
. .l. 0 l' 

Transmission Line to Airport- Assume at $2000 
per year. 

Operation, Kaintenance, and Replacement on $157 
Filter and Re-chlorination Facility at 
Airport. Assume $2000 per year. 

Monthly cost of Vater-Assume $1.50 per 1000 
gallons. l Assume consumption rate of 6000 gpd 

$270 

(180,000 gallons per month) 

Total Konthly cost 2 $3/742 

Notes: 

1. Sl.S0 per 1000 gallons based on best available projection of 
JPWB water costs in year 2000, including debt costs for new water 
treatment plant. Assumes 1% per year revenue growth from 1995-
2000. 

2. Calculated cost per month does not include the initial cost. of 
WWDC Ineligible items in Table VI-16. 



Table VI-18 

construction cost Breakdown SF Phosphates 

JPWB Supply Alternative (Single Pump station Scenario) 

~ork Itell 

Preparation of Final Designs and Specifications 

Permitting and Litigation 

Legal Fees 

Aquisition of Access and Right-of-Way 

Project Components 

1) 32,000 feet 18 ft waterline at $43.00 per foot 

2) Bltn. Tanks Pump Station. 3-350 HP pump5, 1750 gpm, 600' TDH 

3\ 50% of 500,000 gallon Section 8 storage Facility: 

4\ Supplemental Transmission Pipeline fro] Blairtown :0 
Blal:town Tanks-4000'cf 15 n waterllne at $34.50 per ft. 

5) Master Meter Facility 

6) Misc. JPWB System Alteratlcns 

construction Cost-Subtotal 'I 
Construction Engineerlng Costs (Subtotal #1 ! 10%) 

Subtotal #2 

Construction Contingency (Subtotal #: X 15%) 

Construction and Non-C:nstruction Totals 

Project Cost Total IC:nst. Total + Nen-Const. Total! 

Notes: 

Canst. Non-Canst. 

Itels Items 1 

$150,000 

$10,000 

$5,000 

$20,000 

$1,376,000 

$375,000 

S138,000 

$35,000 

$35,000 

$2,134,000 

$213,400 

$35:,110 

$2,699,510 $125,000 
.. _ .......... -._ ....................... . .................. ...... .. ................. . ............... ................................ , ...... . 

:::.:.··:··:· .. ·::.:.:::~$~i:8a4~·i·Sln~·:~::.:~~~:~~.::! 
_ ............................ _ ..... _ ........................................ . 

1. Non-construction ~tems for the Section 8 Storage Facility are 
not included herein, but are included in Table VI-21. 

2. See Table VI-21 for remaining 50% of construction cost. 



Table VI-19 

construction Cost Breakdown SF Phosphates 

JPWB Supply Alternative (Series Pump Station Scenario) 

Work Item 

Preparation of Final Designs and Specifications 

Permitting and Litigation 

Legal FeeS 

Aquisition of Access and Right-of-way 

Project Components 

Ij 26,300 feet 18 ft waterline at $37.00 per foot 

2) 5700 feet 16" waterline at $34.00 per foot 

3) BItn. Tanks Pump Station. 3-75 HP pumps, 1150 gpm, 200 1 TDH 

4) Section 5 Pump Station. 3-250 SP pumps, 1750 gpJ, 400' TDH 

5) 50% of 5000,000 gallon Section B storage Facility 2 

6) Supplemental Transmission Pipeline from Blairtown to 
Blairtown Tanks-4000'of 16 ft waterline at $34.50 per ft. 

7) Master Meter Facility 

B) Misc. J?WB System Alterations 

construction Cost-Subtotal ,I 

construction Engineering costs (Subtotal 'I X 10i) 

Subtotal t: 

Construction Contingency (Subtotal #2 X 15%) 

Construction and Non-Constructlon Totals 

Project Cost Total (Canst. Total + Non-Cons:. Total) 

Notes: 

Canst. 
Itells 

$973,100 

$193, BOO 

$300,000 

$450,000 

$175,000 

$138,000 

$35,000 

$35,000 

$2,299,900 

$229,990 

$2,529,890 

$379,484 

$2,909,374 

Non-Canst. 
Items 1 

$150,000 

$10,000 

$5,000 

$25,000 

$190,000 
.................. , .. <0................... .., ....... _ 

.. :·~.~~~:~~~:~ .. :$l~~~fi99~i·31-~~;:.~·~··:;~~·.·;j:·.:: 

.................. " ............. -......... _ ................................. . 

1. Non-construction items for the Section 8 Storage Facility are 
not included herein, but are included in Table VI-21. 

2. See Table VI-21 for remaining 50% of construction cost. 



Table VI-20 

Ability to Pay Analysis SF Phosphates 

JPWB Supply Alternative 

Item Per Month 
Cost 

1 

Monthly cost of iater-Assume $1.50 per 1000 gallons. L Assume $194,400 
consumption rate of 3000 gpm continuous flow. (129!600,OOO gallons 
per month.) 

Purchase of 4839 acre-feet per year frol WVDe lFontenelle Storage~ at $18,145 
assumed rate of $45.00 per acre-foot per year=$217,755 per year. L 

Total Monthly cost $212,546 

Notes: 

1. $1.50 per 1000 gallons based on best available projection of 
JPWB water costs in year 2000, including debt costs for new water 
treatment plant. Assumes 1% per year revenue growth from 1995-2000. 

2. See Section III of report. 



Table VI-21 

construction Cost Breakdown JPWB 

Section 8 storage Facility 

Work Ite!l WWDC Eligible WiDC In
~-----r------I eligible 

canst. Non-Const. 

Preparation of Final Designs and Specifications 

Permittlng and Litigation 

Legal Fees 

Aquisition of Access and Right-of-Way 

Project Components 

1) 50% of 500,000 gallon Storage facility in 
. 1 

Section 8 incl. electrical and telemetry. ~ 

Construction Cost-Subtotal '1 
Construction Engineering Costs (Subtotal '1 I 10%) 

subtotal 12 

construction Contingency (Subtotal #2 I 15%) 

Const:ucticn and Non-Constructlon ~otals 

PrOject Cost Total WiDC Eligible (Const. Total + Non
Const. Total) 

Project Cost Total ~WDC Ineligible 

Notes: 

Items Items 

$40,000 

$5,000 

$5,000 

$15,000 

$175,000 

$175,000 

$17,500 

$192,500 

$28,875 

$221,375 $65,000 

$0 

1. See Tables VI-18 and VI-19 for remaining 50% of construction 
cost. 

2. Assuming a 67% grant-33% loan split on this amount with a 30 
year loan at 4%, monthly loan payments would be S455 per month. It 
is assumed that this amount plus required 0 and M costs for the 
storage facility are included in the JPWB projected $1.50 per 1000 
gallons cost to all area users. 



Table VI-22 

Ability-To-Pay Summary 

Arrowhead Springs and Airport Facility 

Arrowhead springs Phase ! 

Alternative 

1. Groundwater Supply Alternative 

2. JPVB Supply Alternative-8 ft Transmission Line to Site 

3. JPWB Supply Alternative-10 ft Transmission Line to Site 

Rock-Springs Sweetwater County Airport 

Alternative 

1. Groundwater supply Alternative 

2. JPWB Supply Alternative-10" Translission Line to Site 

3. JPWB Supply Alternative-12 ft Transmission Line to Site 

4. JPWB supply Alternative-14 ft Transmission Line to Site 

Est. Cost/Mth. 

$85 

$88 

$96 

Est. Cost/Mth. 

$897 

$2,947 

$3,360 

$3,742 



VII. DEVELOPMENT PLANS 

VII.l General Considerations 

Development plans showing potential well sites, pipe alignments, 
pumping facilities and storage facilities are provided in Section 
V of this report. Verbiage in Section V describes recommended pipe 
sizes for all alternatives presented. Soil characteristics around 
pipeline routes were considered by means of on-site reconnaissance 
in placement of lines in their recommended locations. 

VII.2 Land Ownerships 

Figure VII-l indicates surface land ownership adj acent to the 
project components developed under this study. Land ownerships 
were obtained from the records of the Sweetwater County Assessor's 
Office. Project construction will require easement or right-of-way 
acquisition for facilities located on private or public property. 
It is anticipated that pipeline alignments following State Highway 
430 will require location outside of the highway right-of-way. 

VII.3 Environmental Considerations 

It is anticipated that environmental review of pipeline routes from 
cultural, T&E, and wildlife standpoints will be required prior to 
construction. Wetlands mi tigation or Corp of Engineers review 
should not be necessary. 

VII.4 Preliminary water System Operational Plan 

Concerns relative to system operation for this level of study 
center around the need to maintain disinfection residuals at the 
points of water use located at the ends of pipelines. Storage 
facility contents should be cycled frequently in order to replenish 
the tanks with fresh water. This can be accomplished by proper 
supply pump control in response to varying water levels in the tank 
facilities. 

Secondly, and as pointed out in Section IV of this report, the JPWB 
supply lines to Arrowhead springs and the Airport may be initially 
subjected to extended water residency times due to minimum flow 
demands. Extended water residency times in pipelines correspond to 
possible losses in disinfection residuals at the ends of the lines. 
Re-disinfection facilities have been planned at the beginning 
points of both of these lines. (See Figure V-3). Disinfection 
concentration levels of the water exiting these facilities may have 
to be elevated in order to provide adequate residuals at the ends 
of the lines. Periodic flushing of the lines may also be required 
in order to limit water residency times. These factors may have a 
bearing on final line sizing under future levels of investigation 
since smaller line sizes dictate shorter water residency times for 
a given volume of flow. 

VII-l 
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VIII. PROJECT RECOMMENDATIONS 

VIII.l General comments 

Sufficient alternatives and cost analyses have been presented under 
this report to allow all involved parties to assess their 
individual benefit regarding further participation in this project. 
The next step must be for each of the parties to decide whether or 
not they favor carrying this project to the next level of 
investigation. These decisions cannot be based solely on 
engineering considerations, but must be reflective of individual 
personal, political, and financial capabilities. 

The Airport facility has three basic alternatives. They can choose 
to continue under the existing situation, they can choose further 
investigation of the potential groundwater source, or they can 
pursue extension of the JPWB system. If they choose the 
groundwater source, then a Level II study is recommended to verify 
the existence of an adequate supply. If they choose the JPWB 
source then they must also select the level of service that they 
desire, and should contemplate some revisions to their existing 
distribution system. 

Arrowhead springs res idents have the same al ternati ves . It is 
recommended, however, that extension of the JPWB system be 
considered as a preferred supply source over groundwater. 
Projected monthly cost differentials between the two are not that 
sUbstantial considering comparisons of overall system reliability 
and projected water quality. Again, the desired level of service 
(8" or 10" supply line) must be determined, and the costs of 
construction of a distribution system must be factored into the 
final decision. 

SF Phosphates must evaluate the costs of water supply from the JPWB 
vs. other alternatives which may be available to them. Alternate 
supply sources other than groundwater were not examined as a part 
of this study. 

VIII.2 Possible Revisions to Assumed Project Cost Allocation 

All parties interested in further investigation of JPWB service 
extension to their areas should jointly review the project cost 
allocation criteria assumed under this report. (See section VI.l) 
These discussions must include the JPWB and the WWDC. Alterations 
to the cost allocation may be necessary to more fairly distribute 
project costs among the entities involved. 

A sample calculation may be pertinent at this point using the 
Arrowhead Phase I development as an arbitrary example. Table 11-1 
of this report indicates that peak daily demand for Phase I is 
projected at 24 gpm. This value is 0.8% of the 3000 gpm peak daily 
demand requested by SF Phosphates. It could be argued that 0.8% of 

VllI-l 



the SF Phosphates allocated project components are set aside for 
utilization by this existing public entity. This percentage 
obviously becomes greater if consideration is given to the flow 
requirements of the Airport and other potential developments within 
the service area. 

0.8% of the approximate $3,000,000 construction cost allocated to 
SF Phosphates (from Tables VI-18 and VI-19) equates to 
approximately $24,000. If this amount was shifted from the SF 
allocation to Arrowhead Springs, and assuming a 67%-33% loan/grant 
split and equivalent loan terms, the additional loan payment for 
Arrowhead Phase I would be only $2 per month. Similar cost 
allocation shifting could be accomplished with the Airport 
facility. It must also be remembered that capacity exists within 
the SF Phosphates allocation to serve expansions of the existing 
Airport and Arrowhead facilities as well as potential developments 
that do not currently exist. 

Finally, it is recommended that the WWDC consider some degree of 
participation in the non-construction related costs associated with 
the SF cost allocation assumed herein. If this line is actually 
constructed, public enti ties, both existing and planned, will 
benefit from its existence. 

VIII-2 
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