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SECTION 2.0 
INTRODUCTION 

2.1 PROJECT OVERVIEW & HISTORY 

The small community of Granger, Wyoming is located approximately 25 miles west of the City 
of Green River and adjacent to the confluence of the Ham's Fork and Black's Fork Rivers. It 
is a community rich in Wyoming history and folklore. As early as the 1600's, Spanish explorers 
and French fur trappers were living in the Granger area. The first of the fur trade Rendezvous 
was held in 1825 about 30 miles from the site where Granger is now located. Exploration by 
these trappers and traders resulted in the establishment of major trails that would later bring 
hundreds of thousands of emigrants to Oregon, California, and Utah. It is believed that even 
prior to the establishment of the Bridger trading post in 1843, there likely was an encampment, 
if not a permanent settlement of some kind, on the Granger town site. 

Granger's importance as a railroad community began with its inception as a construction camp 
in 1868. During the days of steam power, water from wells along the Ham's Fork was softened 
and stored in a large tank to feed the locomotive engines pulling Union Pacific trains. Granger 
became the division point between the Union Pacific Rail Road main line and the Oregon Short 
Line in 1884. This strong tie to the railroad continued through the World War II era of the 
1940's until recent years. Today, the Town of Granger is largely a residential community in 
support of mining and other industries in Sweetwater County. 

The Town of Granger presently has a population of approximately 125 people, who are served 
by a community water system that delivers water to 86 non-metered connections. The Green 
River, which is located approximately 16 miles to the northeast of Granger, is presently the 
town's sole source of raw water. In the late 1970's, the town constructed a pipeline from the 
Town of Granger east to the FMC trona plant. This pipeline is an 8-inch diameter PVC pipeline 
extending east from Granger to FMC, a distance of approximately 10.2 miles. At FMC, this 
pipeline ties into the FMC raw water pipeline that extends an additional 7.5 miles to the Green 
River. It should be noted that the water supply agreement executed between the Town and 
FMC contains a "30-day notice" cancellation clause that places the town's water supply at risk. 

In 1990, a Level II Feasibility Study was requested by the Town to address long-term water 
supply needs. That study, completed for the VVWOC by ARIX Corporation, recommended a 
new transmission pipeline and a shallow well field designed to serve Granger. Estimated cost 
for that pipeline was $2.4 million (1990 construction costs). This option was never 
implemented, presumably due to the high costs involved. 

In 1994, a "comprehensive performance evaluation" was performed for the Granger Water Utility 
focusing on treatment issues. Water sample testing for that evaluation was performed by CH 
Diagnostic and Consulting Service. Recommendations from that report included: routine 
disinfection of filters during backwash cycles; more frequent calibration of turbidity monitors; and 
improved record keeping of calibrations. 
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In 1997, Midwest Assistance Program conducted a sanitary survey and prepared a report to the 
EPA. Recommendations from that survey included: improved record keeping of raw and finished 
water quality on a daily basis; additional alkalinity monitoring when alum is used as the primary 
coagulant; annual inspection and cleaning of the storage tank; and improved monitoring of 
backwash cycles. 

In 2000 WWDC hired Forsgren Associates, Inc. to conduct a Water Supply Master Plan - Level 
I study. That study recommended FMC Agreement revisions, transmission pipeline 
improvements, treatment and storage improvements, distribution system leak testing, individual 
user meters, and agreement with Little America for water usage. 

The Town continues to have serious concerns relative to the security of their long-term supply 
and water quality regulatory compliance. They are particularly concerned about the proposed 
Enhanced Surface Water Treatment Requirements soon to take effect. The age of Granger's 
treatment plant combined with the lack of control over their source of water prompted the town 
to request assistance from the WVVDC, the result of which is this Level II study. 

2.2 PROJECT AUTHORIZATION 

Authorization for the Granger Rehabilitation Project- Level II Study was granted by contract 
between the Wyoming Water Development Commission and Forsgren Associates, Inc. dated 
May 30,2001. The project sponsor is the Town of Granger. 

2.3 STUDY AREA 

The project study area primarily includes the incorporated Town of Granger in Sweetwater 
County, Wyoming. It should be noted that there is a Little America facility located 
approximately 12 miles southeast of Granger. Little America is a large travel center complex 
that includes a 140-room motel, swimming pool, restaurant, gift shop, gas station, repair shop, 
convenience store, and employee housing. Some consideration has been given to Little 
America as part of this study to the extent that both entities could benefit from using shared 
resources. 

2.4 STUDY OBJECTIVES 

The objectives of this study are to: 

• Renegotiate the present pipeline user agreement between Granger and FMC. 
• Refinement of recommended improvement costs outlined in the Master Plan. 
• Negotiate an "emergency use" agreement with Little America. 
• Perform leak testing in the distribution system. 
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2.5 RELATED STUDIES 

ARIX Corporation, Granger Water Supplv Project, Level II Feasibility Study, May, 1990 

Testing by CHDiagnostic & Consulting Service, Inc., Comprehensive Performance Evaluation. 
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Forsgren Associates, Inc., Granger Water Supply Master Plan - Levell, October, 2000 
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Utility Services Associates, Water Line Leak Location Project. September 4,2001 
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FIGURE 3.1 
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SECTION 3.0 
DESCRIPTION OF EXISTING SYSTEM 

3.1 EXISTING GRANGER SYSTEM 

3.1.1 Water Supply Source 

Granger presently obtains its municipal water from the Green River. This is 
accomplished through a pipeline system from the Green River to the FMC trona mine 
operations and then on to the town of Granger. This pipeline system is approximately 
17.7 miles in combined length and includes a 20-inch diameter steel pipeline to the 
FMC plant and an a-inch diameter PVC pipeline to the town of Granger. Figure 3. 1 
shows the Granger water supply pipelines. 

In the summer of 1977, the Town was experiencing serious water shortages and 
decided to construct a pipeline from Granger to the FMC trona plant. FMC had agreed 
to allow Granger to tie into their pipeline from the Green River and to allow the transport 
of water through their existing system to the FMC plant, at which point the Town would 
construct a pipeline to Granger. 

3.1.1.1 FMC Water Supply Agreement: Renegotiation of this agreement was 
one of the concerns from the Levell study. During the course of this Level" 
study the trona industry has been tremendously impacted by changing world 
conditions. The result of these impacts is to create personnel and uncertainties 
at FMC. 

We believe that historically FMC has been a better neighbor to Granger than 
their agreement requires. They have tremendous image pressure to continue 
supplying water, and have no intention of exercising the right to terminate the 
current agreement. However, they retain the right to limit flows for short periods 
of time to allow for maintenance and processing needs at their plant. 

FMC is a union mine, and they rarely allow contractors not associated directly 
with their mine to perform services on mine property. One exception would be 
for a new pipeline parallel to and through existing rights-of-way from the Green 
River to the FMC plant. Table 3.1 shows estimated construction costs for a 10" 
diameter pipeline dedicated to supply water for Granger. If the pipeline were to 
move forward, FMC would like the option to size up the pipeline to 20" diameter. 
The larger pipeline could then offer a redundancy to the current pipeline, 
thereby eliminating most concerns in the current agreement. Table 3.2 shows 
the estimated construction costs for a 20" diameter pipeline. FMC verbally 
agreed in concept to pay the cost associated with sizing up the pipeline. This 
cost would be the difference between the bid cost for the 20" pipeline versus the 
estimated cost for the 10" pipeline. Section 6 "Recommended System 
I mprovements and modifications" includes a cost estimate and analysis for this 
work. 
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3.1.1.2 Granger Transmission Pipeline: The Town of Granger brings water 
from the FMC trona plant as illustrated in Figure 3.1. Appendix E includes the 
construction design drawings for the pipeline designed by Tudor Engineering. 

At the FMC plant and beginning of the Granger water line there is a control 
valve. In the summer of 2001 FMC was supplying water to the pipeline control 
valve at 70 - 75 psi. The pipeline then flowed at approximately 100 - 120 gpm. 
Although 120 gpm is the Granger treatment plant capacity, when they also 
divert water to Little America there is an insufficient flow for both entities. One 
suspected cause of the limited flow was the delivery pressure restriction. 
Another suspected cause was the lack of maintenance on the air/vacuum 
valves along the transmission pipeline. 

In the summer of 2002 FMC chose to boost the pressure in their pipeline up to 
90 - 95 psi. The Granger water system operator exercised and cleaned all of 
the air/vacuum valves along the pipeline. With these two improvements, 
Granger was able to fully operate their treatment plant, and Little America was 
able to achieve their minimum required water flow. 

As an additional supply safeguard, Little America chose to install a 3 phase 15 
horsepower pump in the transmission pipeline at the control valve vault near the 
FMC plant. This pump will fully supply Granger and Little America water 
demand in the coming years. It was installed after the highest demand times, 
so no data exists on how effective this "fix" actually is. Of course, FMC 
engineering was part of the planning process for the pump. 

3.1.2 Distribution System: 

In the late 1970's and early 1980's costs of Granger's water distribution system was 
replaced with PVC piping. Prior to that time almost all of the system was cast iron pipe. 
Reportedly, there is still a section of the distribution system that is cast iron from the 
treatment plant to the Town Hall and down Second Street before it ties into the newer 
PVC system. 

As part of the Levell effort, Forsgren Associates delivered new mapping of the water 
distribution system to the town. This mapping seems to be working very well for the 
water system planning and for emergency I fire department training and use. 

Pipeline meter records indicated that the treatment plant was using more water than 
could reasonably be accounted for in the year 2000. Consequently a leak test was 
performed by Utility Services Associates. The result of the test indicates no significant 
leakage. 

A possible cause for the discrepancy may be the amount of backwashing being done. 
The operator changed the frequency of cleaning the filter media and reduced 
backwater cycles from 2 - 3 cycles per day to one cycle per day. Water quality testing 
is still within EPA compliance, the plant operates efficiently and the amount of 
"unaccounted" water appears to no longer be an issue. 
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3.2 LITTLE AMERICA WATER SYSTEM 

Little America has both a separate water source and a separate treatment plant from 
Granger's. Little America uses the Ham's Fork as their primary source for raw water. 
They have placed several shallow wells into the alluvium of the Ham's Fork from which 
they pump their water supply. Historically they have experienced significant shortages 
in their source supply and have had to look to the Town of Granger for assistance. In 
1992 Little America and Granger agreed to make a raw water interconnection whereby 
the Little America treatment plant could receive emergency supplemental raw water 
from Granger through their pipeline to FMC. 

Appendix F is a statewide Water Rate Study prepared to help secure a long term 
agreement between Granger and Little America. 

Little America still relies on the Ham's Fork for its primary raw water source but now has 
Green River water available on an emergency basis through Granger and FMC. With 
the addition of the booster pump this summer, Little America should have plenty of 
water in dry years as well as in wet years. 

Little America treats their Ham's Fork water, and any imported Green River water, at 
their treatment plant located just across the Union Pacific tracks from Granger's 
treatment plant. The plant is located on the bank of the Ham's Fork River. From there 
Little America pumps their treated water approximately 12 miles to the Little America 
commercial development along 1-80. 

3.3 PRESENT SERVICE AREA POPULATION 

Currently there are approximately 86 service connections on the Granger water system. 
Not all of those connections are currently in service. The August 2002 billing period 
was for 68 water service connections. The remainder of connections are believed to be 
at currently vacated premises. 
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SECTION 4.0 
WATER SUPPLY CONSIDERATIONS 

Water supply to the Town of Granger presents a unique challenge. Groundwater wells 
in this area have been unsuccessful because of extremely high dissolved minerals 
associated with the world's largest trona fields. Ham's Fork surface water is the only 
independent source of water in close proximity to the town. This water is unacceptable 
because of inconsistent and unreliable quantities, and extremely poor water quality. 
Much cleaner, and consistently available Green River water appears to be the best 
source. Water rights are secure, and treatment is well within the limits of the existing 
treatment plant ability. However, pumping and transmission are completely dependant 
on the continued good will of the FMC trona plant. 

4.1 IDENTIFICATION OF NEEDS 

4.1.1 Projected Service Area Population 

The Division of Economic Analysis for the State of Wyoming estimates the current 
population of Granger at 125. They have based population projections on the 1990 
census data and have prepared annual growth rates for each town in the State out to 
the year 2008. 

In 1990, the census data showed a population of 126. Projections out to the year 2008 
have the estimated population of Granger at 124. That is essentially a zero growth 
scenerio. Assuming that same zero growth scenario holds true over the next 30 years 
would result in the same population of 125 in the year 2030. 

If one were to conservatively assume a slight population increase of 1 % annual growth 
over the next 30 years, the population projection for the year 2030 would be 170. This 
population nearly matches the population of Granger back in the early 1980's when the 
local economy supported more residents in Granger. The 1 % annual growth rate has 
been conservatively adopted for the purposes of this study. 

4.1.2 Recorded Water Use 

The Town of Granger does not have metered services. However, operators at the 
water treatment plant have maintained good master meter records for the past couple 
years on treated water production. They have also kept good records on the volume of 
bulk water sales for industrial use. 

Records maintained at the treatment plant indicate an average daily treated water 
production of approximately 98,500 gallons per day in the summer of 2000. These 
records also indicate that the average production rate is about 110-120 gpm when the 
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plant is in operation. In reviewing the production records from this summer, the 
treatment plant was operated for as few as 7 hours per day to a maximum of 24 hours 
per day. The average daily production time for the treatment plant was about 13.7 
hours. 

This year backwash water has been reduced from four cycles per day to one cycle per 
day. Total water usage was also down. From January 1, 2002 until October 14, 2002 
total water was 17,098,700 gallons, or an average of 67,318 gallons per day. 
Additionally, Little America purchased 11, 232,000 gallons of raw water in July, August, 
and September. 

During the Level I study, a major user of water was Nelson Refining. Late in the year 
2000 this industry was destroyed by a fire and not rebuilt. The site is now for sale with 
no thought of reopening it in the immediate future. 

Bulk water sales have dropped off with the depression in gas and oil exploration. This 
summer compared to recent years less than 1/4 of the sales were realized to this 
industry. Approximately 400,000 gallons of bulk sales water was sold to a contractor 
crushing gravel for the Wyoming Department of Transportation. Next year bulk sales 
are expected to be very minimal. 

The Wyoming Department of Transportation operates a maintenance shop and five 
residences that are also served by the Granger water system. By agreement, the 
Wyoming Department of Transportation pays for 7 Y2 services. This summer it was 
observed that they were using supplied water for outside watering as well as their 
domestic needs. It is suspected that their usage is much higher than the 7 Y2 
connections allowed in the agreement. 

4.1.2.1 Per Capita Water Use: Since the Town of Granger does not have 
metered services, the per capita water use was estimated by taking the average 
daily production of the treatment plant and trying to account for the use of that 
production volume. 

Table 4.1 shows the recorded water production and use for the summer of 
2000. Granger's per capita peak water usage for 2000 is shown in Table 4.2. 
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TABLE 4.1 
Town of Granger 

Recorded Water Use Summary, 2000 

Summer 2000 August 2000 
Monthly Peak 
Average Production 

Treatment Plant Production 2,980,000 gal. 3,605,000 gal. 
(98,500 gpd) (116,300 gpd) 

Lost to Backwash Cycles 635,250 gal. 635,250 gal. 
(21,000 gpd) (21,000 gpd) 

Bulk Sales 650,000 gal. 78,319 gal. 
(21,250 gpd) (2525 gpd) 

Nelson Refining 90,600 gal. 127,700 gal. 
(3000 gpd) (4100 gpd) 

Non-Metered Users 1,604,150 gal. 2,763,730 gal 
(53,030 gpd) (89,150 gpd) 

TABLE 4.2 
Town of Granger 

Estimated 2000 Per Capita Water Use 

Metered 
Commercial Total System Per Capita 

DEMAND & Bulk Sales Residential Demand Use (Gallons 
CONDITION (Gallons per Use (Gallons (Gallons per per Person 

Day) per Day) Day) per Day) 

Typical Winter 
23,200 25,220 48,420 202 

Day 

Typical Summer 24,250 53,030 77,280 424 
Day 

Typical Peak Day 34,900 89,150 124,050 713 

Avc,c:n..lC Dav 23 .. 730 39,,130 ~? R~n 313 
Note: 1) Per capita use is based on 125 residents. 

2) Per capita use does not include treatment plant losses due to backwash cycles. 
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TABLE 4.3 
Town of Granger 

Eft d C t P C "t W t U sima e urren er apia a er se 

Total System Per Capita 
Demand Use (Gal/ons 

DEMAND (Gal/ons per per Person 
CONDITION Day) per Day) 

Typical Winter 
42,860 343 Day 

Typical Summer 
98,671 789 Day 

Typical Peak Day 110,540 1,373 

Averaae Dav R~·~Qn 539 
Note: 1) Per capita use IS based on 125 residents. 

2) Per capita use does not include treatment plant losses due to backwash cycles 
3) Summer day = 1.7 x average day and peak day = 1.5 x summer day 

4.1.3 Comparative Water Use 

The per capita water usage for the Town of Granger is high when compared to similar 
Wyoming communities. However, this usage seems particularly high given the lack of 
green belt areas within the Town. Records indicate a high per capita water usage of 
between 424 gpcd and 713 gpcd for the past summer. We would expect per capita 
water usage for a town like Granger to be average approximately 150 to 170 gallons 
per capita day. 

4.1.4 Projected Water Use Des~gn Criteria 

The statewide average per capita water use for systems relying upon treatment plants 
is 230 gallons per person per day as presented in the "State of Wyoming. 2000. Water 
System Survey Report", published by the Wyoming Water Development Commission. 
It is felt that this water usage is more reflective of Granger's realistic water need 
assuming that the Town is able to correct their problems with "lost" water in the system. 
Based on this criteria, present and future projected water needs are summarized in 
Table 4.3 above. 
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4.2 WATER RIGHTS CONSIDERATIONS 

The Town has three direct flow water rights. The more senior right is on the Ham's 
Fork, tributary to the Black's Fork. This right is for 0.57 cfs and has a priority date of 
Spring 1882. The other two rights are to the Green River and to one of its tributaries. 
The Green River right is for the appropriation of 0.56 acre-feet and has a priority date 
of November 1978. The other right is a seasonal right to 1.5 cfs appropriation between 
the dates of June 1 through August 31 of each year from Cottonwood Creek, a tributary 
to the Green River. This right was acquired by Granger when some upstream lands on 
the Green River were subdivided, and the land owner deeded the water rights 
appurtenant to 680 acres to the Town of Granger. The priority date for this water right 
is December 1908. Copies of these water rights can be found in Appendix E. 

The Town recognized the potential vulnerability of the 1978 priority date of the Green 
River direct flow right. In the early 1980's, the Town pursued the acquisition of storage 
. rights in both the Fontenelle Reservoir and Fremont Lake Projects. In 1982, the Town 
was approved for a loan from the State to purchase water for municipal use from the 
Fremont Lake Project. Based on discussions with the State Engineer's Office and the 
irrigation company, it appears this sale never occurred. 

SOURCE 

Ham's Fork 

Cottonwood Creek, 
tributary to Green 
River 

Green River 

TOTAL 

TABLE 4.4 
Town of Granger 

Water Rights 

PERMIT PRIORITY 
NO. 

2816 Spring 
1882 

305254 Dec. 1908 

32884 Nov. 1978 

4.2.1 Available Water versus Legal Supply 

FLOW NOTES 

0.57 CFS 

1.5 CFS Seasonal 
(June 1 thru 
Aug. 31st) 

0.56 CFS 

2.63 CFS 
(1,181 
gpm) 

The water right on the Ham's Fork has the highest priority of all Granger's water rights. 
In addition, the Ham's Fork passes adjacent to the Town and would be a logical source 
of water for the Town. The problem is that this body of water is unreliable as a water 
source from both a quantity and a quality perspective. The Town of Granger relied on 
the Ham's Fork until 1978 when dry conditions completely dried up the river. The Town 
was forced to haul water by railroad car during that summer. Ultimately, they looked to 
FMC and the Green River for their source of supply. Since 1978, the Town has not 
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used Ham's Fork water for their municipal water needs. The old diversion works are 
still located on the banks of the Ham's Fork but have since fallen into serious disrepair. 
Historically, there has simply not been consistent flow in the Ham's Fork to reliably meet 
the Town's water needs. 

Since 1978, when the Town tied into the FMC pipeline and began taking Green River 
water, there has not been a problem with their source water. The water rights that the 
Town holds on the Green River have historically provided for all of Granger's water 
demand. In the event of an extreme drought, there is the chance that Green River 
water could be short on supply. In that case, the 1978 priority date on the Town's 0.56 
cfs (251 gpm) water right could be vulnerable to water rationing. The Town's 1.5 cfs 
(673 gpm) seasonal right from June through August, however, is very secure. 

The town of Granger has no storage rights in either Fremont Lake or Fontenelle 
Reservoir. 

4.3 POTENTIAL WATER SUPPLY SOURCES 

4.3.1 Continued Use of Green River Water 

The potential for continued use of the Green River as the primary source for Granger's 
water demand is high. As long as continued utilization of FMC's pipeline is available, 
the Green River is clearly the most reliable, economical , and best quality water 
available to the Town. A long-term agreement between Granger and FMC would need 
to be reached to assure utilization of FMC's pipeline and the continued use of Green 
River water. 

If the Town were no longer able to transport Green River water through the FMC 
pipeline, they would be required to construct their own pipeline from FMC to the Green 
River. 

4.3.2 Return to Use of Ham's Fork Water 

The Ham's Fork was the primary source for the Town of Granger until 1978. Because 
the river runs right next to the Town, it was a logical source of supply for the Town. The 
problem is that the Ham's Fork has 
historically been unreliable. In 1978, 
under emergency shortage conditions, 
the Town began diverting Green River 
water through the FMC pipeline. This 
was accomplished after the Town 
constructed their own pipeline from 
FMC to Granger. 

Ham's Fork has historically been 
inadequate as a primary water source 
for the Town. Both the quantity and the 
quality of the water are unreliable. Granger's Old Diversion Works on Ham' s Fork 
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Treatment problems and shortage concerns were common. Ham's Fork could possibly 
be used as a secondary source in the event that Green River water became temporarily 
unavailable; but it would not, in our opinion, be a practical primary source. 

4.3.3 Municipal Wells 

Groundwater in the region of Granger has historically been characterized by poor water 
quality and limited yields. Groundwater has been dismissed in previous studies 
because of water quality concerns. Based on our knowledge of the area, we concur 
with those conclusions. 
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SECTION 5.0 
ALTERNATIVES EVALUATION 

5.1 WATER SUPPLY ALTERNATIVES 

5.1.1 Do Nothing 

For the Town to continue to use the Green River as their primary source and proceed 
under the existing contract with FMC could lead to problems. FMC personnel have 
expressed divergent opinions. 

During the course of this Level" study, FMC and the trona industry have experienced 
personnel and production issues. World markets for soda ash have begun moving 
away from traditional suppliers with the introduction of more acceptable synthetics. 
Consequently, the continued good will of FMC is not assured. 

It is believed that the "Do Nothing" alternative is not an option. There needs to be a 
modification of the agreement between FMC and Granger for current operations and 
practices to continue, or an alternate source of supply needs to be addressed. 

5.1.2 Return to Ham's Fork Supply 

Due to the problems that the Town of Granger has experienced it would not, in our 
opinion, be practical to once again rely on the Ham's Fork as their primary supply. The 
Ham's Fork is too unreliable as a source due to seasonal low flows and poor water 
quality. It should be noted that the Ham's Fork virtually dried up this past summer. It is 
possible to try and utilize the Ham's Fork as a secondary water source in the event that 
the Town was temporarily unable to get Green River water through their existing 
transmission system. The old diversion works are still on the Ham's Fork including a 
surface diversion structure and a couple shallow wells into the alluvium. In addition 
there is old piping from these diversion works to the Town. The condition of these 
diversion works, and the pipeline into town would need to be better evaluated before 
serious consideration could be given to using these facilities once again as a 'back-up' 
secondary source. It may also be practical to share Little America's diversion works in 
the event of an emergency. 

5.1.3 Groundwater 

Groundwater as a source for the municipal water demands for the Town is not believed 
to be feasible based on the conclusions of previous studies. 

5.1.4 Continued Use of Green River Water 

Continued use of the Green River as the primary water source for the Town of Granger 
is, in our opinion, the most practical alternative from a source reliability standpoint. The 
consistent availability of water and the water quality of the Green River make it the 

Granger Water Supply - Page 15 



preferred source for Granger. For continued use of the Green River to occur the Town 
will need to renegotiate a long-term agreement with FMC for the continued use of their 
pipeline. This agreement could include the emergency usage of Ham's Fork water if 
FMC were to have to temporarily take the FMC pipeline out of service for maintenance 
or repair. For the Ham's Fork to be utilized as a 'back-up' source the agreement should 
include the coordination between FMC and Granger so that the timing of scheduled 
maintenance work to the FMC pipeline would occur when there is adequate water in the 
Ham's Fork for the temporary use of Ham's Fork water while the Green River water is 
unavailable. 

At present, FMC has agreed to continue pumping water to the Town of Granger. FMC 
has indicated their willingness to renegotiate the current contract if an opportunity to 
participate in a redundant pipeline to secure the source of water can be realized. 

5.1.5 Joint Water Supply Agreement with Granger and Little America 

Granger and Little America have the ability to utilize Green River water because of the 
interconnect between the Granger raw water transmission line and Little America's 
treatment plant completed in 1992. Little America already purchases raw water from 
Granger as a secondary source when the Ham's Fork is too low in dry years. This 
arrangement was agreed to by FMC to help out when Little America is experiencing 
shortages. 

Wyoming has been in a drought cycle during the course of this Level " study. Little 
America has been required to secure water from FMC through Granger. It has become 
apparent that Little America prefers to remain independent from Granger, and that 
Granger also prefers autonomy. 

A joint water supply agreement between Little America and Granger would help with 
shared costs for operation and maintenance of the existing raw water transmission 
pipeline. It may also be required to make construction of a new pipeline feasible. 

5.2 RECOMMENDED DESIGN CRITERIA 

5.2.1 Intent of Design 

When considering recommended long-term improvements for the Granger water 
system, five major concerns were addressed as follows: 

A. Health and Safety: The ability to provide an adequate, safe drinking 
water supply that meets EPA safe drinking water standards is of primary 
importance. 

B. Fire Protection: The ability to deliver adequate fire flows at a safe (20 
psi) residual pressure impacts the safety and economic well being of the 
community. 
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c. System Reliability: Events such as power interruption and line 
breakages are a normal fact of life and should not, in our opinion, result 
in water service interruption to the community at large. Adequate 
reserve facilities can minimize that risk. 

D. Ability to Accommodate Growth: It appears that the growth and 
economic development through much of rural Western Wyoming is 
limited by the capacity of respective water systems to accommodate 
such growth. It is our opinion, therefore, that improvements to the water 
system should be made with an eye toward realistic growth. Obviously, 
no one wants to invest in system improvements that would become 
obsolete before the end of their expected useful life. 

E. System Simplification: A simplified system is easier to understand, 
more reliable, and less expensive to maintain. The minimization of pump 
stations, PRV valves, and service zones follow this intent. It should be 
remembered that Granger's maintenance staff consists of town 
individuals who are responsible for much more than the water system. 

5.2.2 Optimal Design Conditions 

In considering needed system improvements, the following conditions were considered 
as optimal. These conditions were adhered to wherever practical. 

5.2.2.1 Fire Protection: The existing Granger water system was designed and 
intended to provide fire protection. It is felt that 500 gpm delivery capacity is a 
reasonable standard for residential areas. It is also felt that 1200 gpm delivery 
capacity would be desirable for the school. It should be noted that there is no 
"standard" fire flow delivery capacity recommended by the Insurance Services 
Office (ISO). 

5.2.2.2 Optimal Pressures: For health and safety reasons, the minimum 
acceptable water pressure at each home is at least 45 psi under average 
summer day conditions and 20 psi under all (fire flow) demands. The desired 
range of system pressure is 45 to 90 psi. 

5.2.2.3 System Storage: Water storage reservoirs serve three functions: 

• Provide operational storage or reserve to meet short duration peak 
demands that exceed the output of the supply source. 

• Provide emergency storage for use during periods when the water 
supply may be temporarily lost. Examples might be a broken pipeline or 
the interruption of power to a well. 

• Provide the additional volume of water, over and above immediate 
demand, needed for fire protection. 
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As indicated in Section 3 of the Levell report, Granger's existing 500,000 gallon 
storage tank is more than adequate to meet their current and future needs. 

5.2.2.4 Pipeline Sizing: Wyoming DEQ requires that "the minimum size of a 
water main for providing fire protection and serving fire hydrants shall be 6 
inches diameter when service is provided from 2 directions, or where the 
maximum length of 6 inch pipe serving the hydrant from 1 direction does not 
exceed 250 feet, or 8 inches where service is provided from 1 direction only. 
Larger size mains shall be provided as necessary to allow the withdrawal of the 
required fire flow while maintaining the minimum residual pressure of 20 psi. " 
Pipeline sizes recommended in this report are based on that criteria except 
where computer modeling indicated the need for larger diameters. 

5.2.3 Looping Lines 

To improve circulation and delivery capacity, it is advantageous to design a system with 
looping segments. If water is fed to a location from two directions, the line sizing can 
be decreased and still meet the required demand. Wherever economically feasible, 
lines extended to rural areas should be looped back and tied into the existing system to 
benefit both the existing system and proposed extensions. This is often not 
economically viable in rural water systems. 

5.3 SYSTEM MODELING 

The best available planning tool today for municipal water systems is to develop a computer 
model which closely simulates the operation of that system. A computer simulation allows the 
evaluation of system response to proposed modifications prior to their implementation. It is a 
cost effective method of evaluating and optimizing pipelines and other system components 
before actual design and construction are initiated. An operational computer model can help 
system managers quickly and accurately predict system responses to modifications prior to 
implementation at a considerable cost savings. 

The existing Granger water system was computer modeled using WaterCADD software. This 
approach was used to check that the existing system could provide adequate fire protection, 
safe working pressures, operational reliability, etc. 
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SECTION 6.0 
RECOMMENDATIONS AND CONCLUSIONS 

6.1 RECOMMENDED SYSTEM IMPROVEMENTS & MODIFICATIONS 

In the July 2003 town council meeting, the council was polled to determine priority of 
improvements and modifications. Although construction of a pipeline from the Green River 
intake to the FMC plant was ideologically preferred, an addition of $30.00 per month to water 
bills was not. The project priorities, from most pressing to least immediate were seen to be: 

1. Storage Tank Repairs 
2. Treatment Plant Relocation and PLC 
3. Water Service Meters 
4. Transmission pipeline from the Green River to FMC plant 
5. Additional Fire Protection 

6.1.1 Supply. Transmission. and Storage 

6.1.1.1 FMC Agreement Revisions: It is recommended that the Town of 
Granger continue to renegotiate a long-term agreement with FMC for the 
continued use of their pipeline. This new agreement should, in our opinion, 
allow for Granger's permanent use of the pipeline, while still allowing FMC to 
temporarily shut off the pipeline for maintenance. It should also allow FMC to 
permanently shut off the pipeline, if needed, and establish conditions by which 
the Town of Granger could acquire the pipeline in the event that it was 
abandoned. 

These negotiations have begun. However, FMC personnel requested that these 
negotiations not be finalized until improvements to Granger's water system are 

,begun. It was felt that a redundant pipeline from the Green River to the FMC 
plant completely changes the requirements of that agreement. 

6.1.1.2 Transmission Pipeline(s) Improvements: There is concern that the 8-
inch diameter pipeline from the Town to FMC has not been adequately 
maintained. Recommendations for this pipeline's routine maintenance are two
fold. First, we recommend that the numerous air release valves along this 
pipeline be routinely inspected and maintained. During the summer of 2001, and 
again this summer the valves were exercised and/or repaired as required. 
Damaged air release valves could lead to air locks in the pipeline and a 
significant reduction in available flow at the treatment plant. Second, we 
recommend that the 8-inch transmission line be flushed on a scheduled basis to 
help reduce sediment buildup. The hydraulics on that pipeline are such that the 
water does not move through the pipeline fast enough to keep the sediment in 
the raw water from settling out. Wl'th an average raw water inflow of 110 gpm 
to 130 gpm , the velocity of the water through the 8-inch diameter pipeline would 
only be 0.7 - 0.8 feet per second. The recommended minimum flushing flow to 
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keep sediment load in suspension is 2 feet per second. There is a high 
probability that sediment is building up in the pipeline and regular flushing of 
that line would clear that sediment out. 

I nconsistent raw water pressure and flow at the treatment plant has been an 
ongoing problem for the operators. At the connection of Granger's 8-inch 
transmission line and FMC's 20-inch transmission line, there is a Cia-Val Model 
92-02 pressure reducing-pressure sustaining-check valve located in a vault. In 
the summer of 2000, pressure readings on the upstream side (the FMC side) of 
that valve were typically in the 65-75 psirange. This summer, 2002, those 
same pressure readings were closer to 90 psi. There is no pressure indicator 
on the downstream side of the valve. We recommend that a pressure gauge be 
installed on the downstream side of that valve so that initial pressure in the 8-
inch Granger transmission line can be monitored, especially when the Town is 
experiencing low pressures at the treatment plant. At an upstream pressure of 
70 psi, even if that pressure reducing valve were set such there was no 
pressure drop across the valve, the influent pressure at the treatment plant 
would only be about 36.1 psi. Optimum operating pressure at the treatment 
plant is between 40 and 45 psi. To achieve that optimum pressure of 45 psi, the 
pressure at the downstream side of the Cia-Val should be set to approximately 
79 psi. At 90 psi on the FMC side, the pressure at the treatment plant has been 
the optimal 40 - 45 psi. Proper adjustment of the Cia-Val is critical to system 
capacity and operation of the water treatment plant. This valve should be 
closely monitored. The manufacturer's data sheet for this valve is included in 
Appendix C. 

6.1.2 Storage Needs 

Operators have no true indication of the level of storage water in the tank. They rely on 
a pressure gauge located in the treatment plant that measures the back pressure on 
the feed line from the tank. When the plant is not operating and when there is no flow 
between the storage tank and the treatment plant, this pressure reading would be 
reasonably accurate. This is a crude means of converting back pressure on the feed 
line from the tank to a water storage level within the tank. The gauge is a small, 
portable, pressure gauge and does not have the accuracy necessary to be used as a 
storage tank level indicator. Initially, the pressure gauge used for determining the tank 
level is located on the downstream side of the check valve for the transfer pumps. 
Taking pressure readings from this location only reads pressures between the transfer 
pumps and the check valve and does not measure pressure in the feed line from the 
storage tank. A second portable pressure gauge has been installed just upstream of 
the flow check valve. That pressure reading is now being used to "estimate" the 
storage level in the tank. Even with the new pressure gauge more appropriately 
located, the only true reading that can be taken in this manner is when there is no 
water movement between the storage tank and the transfer pump or "static" condition. 
We recommend that the altitude valve located at the storage tank be equipped with a 
transducer and communication line (radio or hard wire), thus allowing accurate tank 
level readings at the plant. 
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Records at the treatment plant wrongly indicate that the storage tank is located at base 
elevation 6339.5 feet. Hydraulic modeling of the distribution system indicates that the 
tank cannot be located at this elevation. Based on the USGS quadrangle map and 
static pressures recorded in the system, the base elevation of the storage tank is 
calculated to be approximately 6305 feet. It is recommended that the true elevation of 
the storage tank be set by physical survey. With the operators trying to utilize back 
pressure readings from the storage tank to the treatment plant, the true elevation of the 
storage tank is critical. 

Re-lining of the storage tanks interior wall was recommended by Liquid Engineering at 
the time of cleaning/inspection in April 1999. At that time, Liquid Engineering 
vacuumed up a significant amount of interior coating that had peeled off and fallen to 
the bottom of the tank. The inspection video shows large sections of the interior wall 
that do not have any protective liner. In addition, when the interior ladder fell down 
within the tank the inspection video shows how the interior wall was scraped of its 
protective liner. The inspection video also shows corrosive pitting along the interior wall 
in several places, in particular where sections of the tank had been scratcheded during 
installation. Now these sections have lost much of their protective liner and are 
corroding. We fully concur with their recommendation to re-line the tank. 

Following the September 11, 2001 terrorist attack on the World Trade Center in New 
York City, additional regulations regarding security of water storage and supply have 
been promulgated. To comply, a 6 foot chain link security fence is recommended 
around the storage tank. 

6.1.3 Treatment Plant 

The water treatment plant has been meeting EPA water quality standards. However, 
we are very concerned that the plant, as presently operated and configured, represents 
a serious threat to the health and safety of the operators and the public. 

First, it is recommend that the treatment process chemicals being stored in a small 
shed adjacent to the treatment plant be separated from the lawn care chemicals that 
are also stored in that shed. Under Wyoming DEQ Water Quality Rules and 
Regulations Chapter XII, "areas designated for storage of specific chemicals shall be 
separated from areas designated for other reactive chemicals". These two types of 
chemicals must be kept in separate storage facilities to avoid the possibility of 
contamination or wrongful use. 

The treatment plant has been producing good quality water. The processes in place 
are time tested and the basic process unit is functioning adequately. Filter loading 
rates are within Wyoming DEQ Chapter XII standards of 5 gpm per square foot of filter 
media for a rapid rate filter with mixed media. Backwash system sizing and backwash 
rates are also within DEQ standards of 20 gpm per square foot of filter media. To keep 
within the backwash standards, operators need to continue to backwash with a 
minimum of 5250 gallons for 10 minutes as they are presently doing. 
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We are concerned with the removal of process controls and the lack of automation. 
Over the years, the process controls have been deteriorated and/or removed to the 
point that there remains minimal automation to the plant. An operator must be 
physically on site at very frequent intervals to monitor the plant and to make manual 
adjustments to process controls. Starting January 2004 all surface treatment plants 
must monitor turbidity of their process water at regular 15 minute intervals. 

Because the main process units are contained in a manufactured package unit that is 
functioning adequately, we recommend that the manufactured package unit continue to 
serve the Town's treatment needs. We recommend, however, that new process 
controls be added to the treatment plant. These process controls include: 

• Source control that adjusts influent flows into the treatment unit based on 
Granger's demand and not just taking as much, or as little, as FMC is supplying 
at that time. 

Automated chemical batch systems for the alum, the polymer, and a spare. 

• Automated, influent flow paced, chemical feed units for the alum, polymer, and 
spare. 

• Program Logic Control (PLC) that: 
- monitors and adjusts chemical feed rates based on influent flow rates. 
- monitors turbidity and alarms when too high. Wyoming DEQ Chapter 

XII requires that Ithigh effluent turbidity shall be alarmed at an 
attended location". 

- monitors and adjusts disinfection feed rates based on effluent flows. 

• Flow monitoring that controls finished water transfer pumps to the storage tank 
based on demand from the storage tank. 

• Filter backwash automation where control for the backwash cycles is based on 
measured filter bed head loss caused by filter media blockage. This will 
significantly reduce the volume of backwash water currently being used during 
the manually operated backwash cycles based on a planned schedule. Typical 
backwash quantities are about 5%, of the maximum daily demand. 

These process control systems will allow the treatment plant to operate reliably and 
allow the operator to concentrate on the treated water quality and free them up from 
the constant chore and risk of manually adjusting process controls. 

There are no quick fixes. However, to extend the life of the current plant another few 
years, we can recommend addition of a bag filter unit and automation of the turbidity 
meter readings. Both improvements comply with imminent EPA requirements. In 
January of 2004 the turbidity meter will be required to be read at 15 minute intervals. 
Cost estimates for these improvements are included in Appendix A. 
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It is recommended that a new package unit be placed in a new, larger building to be 
built at the existing site. Improvements, such as addition of a bag filter unit are also 
recommended. This larger building would be of adequate size to house the package 
treatment unit and filters, the recommended process controls, the necessary laboratory, 
and provide storage of process chemicals. In addition, a new clearwell could be 
constructed that lies below the treatment unit to eliminate the need to pump finished 
water twice; once from the unit to the clearwell and then again from the clearwell to the 
storage tank. 

Cost estimates for the relocation of the treatment process unit into a new building, and 
the addition of the recommended process controls are shown in Appendix B. 

Wyoming DEQ Chapter XII requires "washwater storage shall be designated to provide 
two 20 minute washes in rapid succession. Where multiple units are not required and 
only one filter compartment is present, backwash storage capabilities may be reduced 
to provide one 20 minute backwash". The required backwash flow rate for these filters 
is approximately 540 gpm based on the filter bed square footage. This flow rate for the 
required 20 minutes results in a washwater storage requirement of 10,800 gallons. The 
treatment plant has a 7200 gallon clearwell for washwater storage. Therefore, the 
washwater storage at the treatment plant does not meet DEQ requirements. 
Additionally, Wyoming DEQ requires that "where pumps are used to provide backwash 
to the filter or to supply water to a washwater tank, the washwater pumps shall be in 
duplicate". Presently the treatment plant is set up such that there is pumping both from 
the washwater storage to the filters and from the filters to backwash storage. These 
are both single pump setups and do not meet the 'duplicate' requirement. 

As indicated above, there is also serious concern about worker safety at the treatment 
plant. The building is too small to hold the process unit, the clearwell, the transfer 
pump station, and the small table for laboratory work and record keeping. Also of 
concern are the electrical system and the heating/ventilation system within the 
building. We feel that this building and its systems would not meet current building 
codes, electrical codes, fire codes, or OSHA regulations. 

Due to the lack of process controls and automation, it is believed that the facility places 
the general public at risk relative to water quality and treated water supply. In addition, 
the day-to-day operation of the treatment plant clearly places the workers at risk. 

6.1.4 Distribution System 

It is recommended that water operators continue to verify that the lias-built" distribution 
system is the same as those indicated on the drawings and that any differences be 
noted. 

The service area north of Town along the water main to the WyDOT maintenance shop 
does not have waterline looping. This service line was designed to serve the 
maintenance shop, WyDOT resident housing, and approximately 5 other county 

Granger Water Supply - Page 23 



residences. The pipeline size does not allow for any significant additional demand on 
this pipeline. Larger pumps and/or motors installed in the booster pump station would 
be only marginally effective with the 6-inch diameter pipeline serving this area. 

The existing Granger distribution system was computer modeled using WaterCADD 
software. This computer model was used to check that the existing system can provide 
adequate fire protection and safe working pressures. After calibrating the model to 
actual field measurements, a computer simulation allows the evaluation of system 
response to proposed modifications. The model shows that the distribution system 
maintains adequate working pressures of 35 psi or greater throughout both the 
downtown area and the Granger Park Subdivision. 

The model simulation also shows that adequate fire flows are available throughout both 
the downtown area ~nd the Granger Park Subdivision. The exception is that area north 
of Town on the pumped system leading to the WyDOT maintenance shop. On that 
system, the pipe size limits the fire flow capability. In addition, the pipeline down 
Second Street between Pine and Oak Streets does not maintain adequate pressure 
under fire flow simulation. 

It is recommended that anew water line be constructed that ties First Street to Second 
Street along Oak Street. There is no looping of water lines in these two streets beyond 
Pine Street to Oak Street. The WaterCADD model simulation indicates a lack of fire 
flow capacity in the pipeline down Second Street to Oak Street. With the school 
located on this block this water line loop becomes of even greater importance. 

6.1.5 Metering 

Meters are recommended to allow the Town to better track actual water consumption 
(and leakage) in the future. This can be a valuable management tool for system 
planning and operation. It should also be noted that individual meters are a valuable 
conservation tool. Meters are a requirement of many State and Federal funding 
agencies. 

6.1.6 Joint Water Supply Agreement with Little America 

It was recommended in the Levell study that the Town of Granger negotiate an 
agreement with Little America for the use of Little America's intake facilities on the 
Ham's Fork for use in an emergency. Such an emergency would be if FMC were to 
take down their pipeline for maintenance work. This agreement should, in our opinion, 
allow for the continued wholesale purchasing of Green River water by Little America 
for emergency supplementation. This agreement could also allow for sharing of water 
operators to help cut down operational costs at each of the two facilities. 

In the summer of 2001 and again in 2002 Little America in fact purchased water from 
Granger. This was done with a letter agreement. With continuing drought in 2003, it is 
likely that water will be transferred this summer also. Little America stated that they 
would also sell water back to Granger at the same rate if the town required it. Appendix 
F includes notes on a water rate study performed to set the wholesale water rate. 
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6.2 ECONOMIC DATA 

6.2.1 Cost Estimates 

The estimated cost for the recommended system improvements (without pipeline 
construction) from table 6.1 is $501,800. A detailed cost breakdown is included in 
Appendix A. 

TABLE 6.1 
Preliminary Project Budget 

Proposed Granger Water System Improvements 

Item Description Construction Other 
Cost Cost 

1 
Treatment Plant Relocation & 

$359,000 
Process Controls 

2 Pipeline Construction $0 

3 
Storage Tank Interior Stripping 

$75,000 
& Coating 

4 
6-inch PVC water line loop at 

$6,600 
Oak Street 

5 
Water service meters (68 

$61,200 
connections) 

Subtotal $501,800 

Preparation of Plans & Specs 
$50,180 

(10%) 

Permitting $500 

R.O.W Acquisition $0 

Construction Engineering (10%) ~501180 

Const. Subtotal $551,980 

Construction Contingency 
~821797 (15%) 

TOTAL .... ~ IlnriATED COST C:~R~ .01\57 
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6.2.2 Project Financing 

It is practice for WWDC to fund eligible projects with a 50% grant and a 500k loan at 
6% annual interest over a period of 20 to 30 years. Items considered eligible for 
WWDC funding include: water supply, transmission pipelines, and storage tanks. Items 
considered ineligible for WWDC financing can possibly be funded through the State 
Loan and Investment program with 50% grant and 50°A, loan (6°A, interest, 20-30 years). 

It may be possible to obtain grant funding (up to $250,000) from HUD through a 
Community Development Block Grant (CDBG) with serious health and safety risks 
being mitigated by this proposed work. Due to the lack of process controls and 
automation at the treatment plant, it is believed that the facility places the general 
public at risk relative to water quality and treated water supply. In addition, the day-to
day operation of the treatment plant clearly places the workers in serious jeopardy. 

Other possible funding sources include an Abandon Mine Lands grant, or a low-interest 
(2.5%) loan from Wyoming's State Revolving Loan Fund. 

This project may also be eligible for Federal funding assistance through the USDA 
Rural Utility Service, (RUS, formerly FMHA). The RUS program favors "low to 
moderate" income communities. Funding eligibility is currently based on the most 
recent (1990) census data showing Wyoming's non-metropolitan median household 
income to be $26,148. Communities with median incomes less than 80% of the state 
average (less than $20,918) are classified as "poverty communities' and are generally 
good candidates for RUS project funding involvement. Communities with median 
household incomes between 80°A, and 100°A, of the state median income are classified 
as "intermediate income communities". 

The 1990 census indicated that the median household income for the Town of Granger 
was $21,523. 

It should be noted that funding availability is increasingly tight on both the State and the 
Federal level. That fact could influence funding formulas and policies relative to this 
and other future projects. 

6.2.2.1 Typical Project Funding: Based on past funding practices, we would 
not expect the water treatment plant improvements to be eligible for WWDC 
funding. However, we would anticipate that water treatment plant improvements 
could be eligible for CDBG funding, up to $250,000, for health and safety 
mitigation. The project could also be eligible for State Loan & Investment Board 
funding. 

A typical project funding scenario involving these two agencies is shown in 
Table 6.2. 
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I 

TABLE 6.2 
Typical Project Funding 

Proposed Granger Water System Improvements 

Funding Source I Amount 

'N'NDC Grant (50%) - Pipeline $0 

V\f\NDC Loan (50%) - Pipeline $0 

CDBG - Grant $ 250,000 

State Loan & Investment Board - $ 217,730 
Grant - (50%) 

State Loan & Investment Board - $ 217,730 
Loan - (50%) 

Total $ 685,460 

Annual Loan Payment (2.50/0,20 $ 13,967 
year) 

Monthly Rate Impact (68 present $ 17.121 month 
r.nnn) 

I 
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TABLE 6.3 
Typical Project Funding 

Proposed Granger Water System Improvements (wi pipeline) 

I Funding Source I Amount I 
\fW\JDC Grant (50%) pipeline $646,000 

\fW\JDC Loan (50%.) pipeline $646,000 

CDBG - Grant $ 250,000 

State Loan & I nvestment Board -
$ 225,915 

Grant - (500/0) 

State Loan & Investment Board -
$ 225,915 

Loan - (50%) 

Total $1,993,830 

Annual Loan Payment (2.5°A" 20 
$ 55,932 

year} 

Monthly Rate Impact (68 present $ 68.54 I month 
conn) 

6.2.3 Projected User Rate Impacts 

The estimated rate impact for all proposed water system improvements is $ 68.54 per 
connection per month as shown in Table 6.2. This rate impact is based on 68 current 
connections, using funding from \f\I\NDC, CDBG and SUB. This represents a 2290/0 
increase over the present $30.00/month use rate. 

The estimated rate impact for the proposed water system improvements (without the 
pipeline) is $17.12 per connection per month as shown in Table 6.1. This rate impact is 
based on 68 current connections, using funding from CDBG and SCIB. This represents 
a 57°A, increase from the current $30.00/month user rate. 
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6.3 PROJECT PERMITTING REQUIREMENTS 

The only 'construction' recommendations made in this report are for the relocation of the 
treatment plant into a new, larger facility and the construction of a 6-inch diameter pipeline to 
loop the distribution system between First and Second Streets on Oak Street. Therefore, no 
permits would be required relative to right-of-ways or other land usage clearances. 

A "Permit to Construct" is required from Wyoming DEQ for all water system projects. 
Wyoming DEQ will require final plans and specifications to review as part of the application 
process. 

6.4 WHERE DO WE GO FROM HERE? 

It is recommended that this project be advanced to a Level III Study. Primary Level III activities 
should include: 

• Design and construction of water storage tank repairs 
Design and construction of treatment plant relocation and PLC 

• Design and construction of water service meters 
Design and construction of 6" water line loop at Oak Street 
and if possible 
Design and construction of transmission pipeline 
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APPENDIX A 
DETAILED COST ESTIMATES 



WATER SUPPL Y MA~ I r:K PLAN - LEVEL I 
PRFI .• ",uN~I-RUCTION COST ESTIMATE 

WITHOUTTRA PIPELINE 

December 2002 

t::) liMA I t:u 
TEN t::) liMA I t:u UNIT 

Ir& IUN .u.till QUANTITY ~ IQIAL 

I' II',,"'"'' ...... WATER:) IlJKAlojl"' 

1 IStnpplng and Coating Intenor of Storage Tank LS 1 $75,000 $75,000 

RAW YVA I r:K I PIPELINE $0 

UI:) I KlajUTION :) Y:) I t:M 
3 6-lnch C-900 pvc waterline LF 200 $21 $4,200 
4 Waterline connections EA 2 $1,200 $2,400 

Water meters EA 68 $900 :jiti1,200 
UI~ I KIBUTION ~Y~ I ~M SUBTOTAL :jiti7,800 

I WA I t:K I Kr:A I Mr:N I PLANT 
4 I New Building - 40'x40 approximate LS 1 $120,000 $120,000 
5 I New Clearwell LS 1 $13,000 $13,000 
6 . New Package Plant LS 1 $75,000 $75,000 
7 Pond Rehab. & Site Cleanup LS 1 $5,000 $5,000 
8 Yard Piping LS 1 $5,000 $5,000 
9 Misc. Electncal LS 1 $2,500 :ji2,500 

110 System Demand Control LS 1 $8,000 :ji8,OOO 
11 In-Plant Program LogiC Control LS 1 $17,000 $17,000 

112 Flow MOnitor LS 1 $4,500 $4,500 
13 Recording Units EA 2 :ji3,600 $7,200 
14 Particle Counter EA 1 :ji7,500 $7,500 
15 Chemical Bath Units EA 3 :ji15,OOO $45,000 
16 I Chemical Feed systems EA 3 $8,500 :ji25,500 
17 lin-line Mixer EA 1 $3,800 :ji3,800 
18 Transfer Pumps - Rehab.lRelocate LS 1 $10,000 :ji10,OOO 
19 IMISC. t-urnlture, KacKs LS 1 $10,000 :jil0,OOO 

VVA I t:K I Kt:A I Mt:N I PLANT SUBTOTAL :Jj;:S:>~,UUU 

I '"'UN:) rRUCTION TOTAL $501,800 

,,***,,""",,*'"'*******,,* **",,* '''''***",,**** ** **,..**,.. ..... ",..** * 

Preparation of Final Plans and Specs. 10.00% :ji50,180 

. Permitting & licenSing $500 

iLegalFees Lump Sum $0 

'AcqUISition of Access and R.O.W acre 0 $5,000 $0 

I Construction Cost (From Above) $501,800 

I Canst. Engineering Costs $50.180 
(10% of Canst. Cost - excluding well drilling) 

I CONSTRUCTION SUBTUTAL $551,980 

I Contingency (15 % of Canst. SUbtotal) $82.797 

Il,;UN-=» .-RUCTION COST TOTAL $634,777 

TOTAL ELIGIBLE LONG-TERM IMPROVEMENTS $685,457 



WATER SUPPLY-MASTERpLAN - LEVI:L II 
pR1=1 IIUIINLU~y lOUN5TRUCTION COST 1:::1 IIMAI I: 

I 
Decemoer 2002 

c:.;:'llml\lc:.u c:.;:, limA I t: 

ITEM t::; liMA I I:U UNIT COST 

ImL IllIN UNIT YUAN ITY ffiIkE IQIAL 

.. ' ........ _ ... WATER., I UrtA"c:. 

1 I Stripping and coating Intenor of Storage Tank Ls- 1 :\i75,000 $75,000 

iRAWWATER I DIDI:I INI: -_ ... -
2 mob & de mob Is 1 $45,575 $45,575 

connect to EXisting pump station Is 1 $10,000 $10,000 
10" dla C-900 PVC (ClaSS 150) or equal If 44,000 $17 $748,000 
Pipe fittings (misc. bends) ea 36 $200 $7,200 
Air Vac Stations ea 18 $2,500 $45,000 
Line Valves ea 9 :ti9fb :ti6,775 
I River Crossing (Black's Fork) Ts 1 :\i25,000 :ti25,000 
I Bore (RR X 2 & Hwy) If 225 $300 $67,500 

I SUB"fOTAL ~~:tf,U:tU 

UI::I fRlBUTION SYSTEM 
3 6-InCh C-900 PVC waterline LF 200 $21 $4,200 
4 Waterline connections EA 2 $1,200 $2,400 

Water meters EA 68 $900 $61,200 

DISTRIBUTION SYSTEM SU STOTAL ~ti7,ISOO 

WATER I 1"{c:.1\ I mc:. ... I PLANT 

4 New Building - 40'x40 approximate LS 1 $120,000 $120,000 
5 New Clearwell LS 1 $13,000 $13,000 

,6 New Package Plant LS 1 $75,000 $75,000 

17 Pond Rehab. & Site Cleanup LS 1 $5,000 $5,000 
8 Yard PIping LS 1 $5,000 $5,000 
9 I MISC. Electncal TS 1 $2,500 $2,500 

110 ISystem Demand Control LS 1 $8,000 $8,000 

111 lin-Plant Program LogiC Control Ls- 1 $17,000 :\i17,000 

112 I Flow Monitor B 1 $4,500 $4,500 

113 I Recording Units ~ 2 $3,600 :ti7,200 

114 I partiCle counter ~ 1 :tif,bOU :ti7,500 

115 I Chemical Bath Units EA 3 :\i15,000 $45,000 

116 I Chemical Feed systems EA 3 $6,500 $25,500 

117 lin-line Mixer EA 1 $3,800 $3,800 

118 Transfer Pumps - Rehab.lRelocate LS 1 :ti10,000 $10,000 

119 !Misc. Fumiture, Racks LS 1 $10,000 $10,000 

IWATER TRE.~TMENT PLAN 5UBTOTAL $359,000 

I\,U ... ;:, fRUCTION TOTAL $1,458,850 

* 

Preparation of Final Plans and specs. 0 $145,885 

. permitting & licenSing $2,500 

I Legal Fees Lump-S-um $0 

IAcqulsition of Access and R.O.W acre - $5,000 $0 

,Construction Cost (From Above) $1,458,850 

I Const. Engineering Costs $145,885 

: 10% of Const. cost - excluding well drilling) 

l.IUN~ .-RUCTION SUBTOTAL $1,604,735 

contingency (15 % ofConst.Subtotal) $240.712 

t,;UN~ rRUCTION COST TOTAL $1,845,447 

TOTAL ELIGIBLE LONG-TERM IMPROVEMENTS $1,993,832 



APPENDIX B 
REDUNDANT PIPELINE 

INCLUDING FMC AS A PARTNER 



Estimated construction costs for a redundant pipeline from the Green River to the FMC plant. 
This is anticipated as a cooperative agreement between Granger and FMC. 

Granger would be responsible for: 

Engineering Design, Plans & Spec's, Bidding 
Full time construction inspection and management 
DEQ and other Permits 
Borings permits 
Corp of Engineers River X-ing permit 
Survey 
Legal filing fees 

- pipeline ownership proration 
- form of agreement between Granger & FMC 

FMC would be responsible for: 

Right of Way 
Upsizing costs 
Pumping and maintenance after construction 
Pipeline ownership prorated with right of survivorship 

Table B.1 - Granger Pipeline 

Description Unit 

mob & demob Is 
Connect to Existing 
Pumpstation Is 
10" dia C-900 PVC 
(Class 150) If 
Pipe Fittings) 
(misc. bends ea 

AirNac Stations ea 
Line Valves ea 
River Crossing 
(Black's Fork) Is 
Bore (RRx2 & Hwy) If 

Construction Total 

Permits & Licenses 
Legal Fees 

Estimated 
Quantity 

1 

1 

44000 

36 
18 
9 

1 
225 

Acquisition of RIW (10ac x $5000Iac) 
Design Survey 
Construction Total (from above) 
Design (10% of Const) 

Estimated 
$/Unit 

$45,573.75 

$10,000.00 

$ 17.00 

$ 200.00 
$ 2,500.00 
$ 975.00 

$ 25,000.00 
$ 300.00 

Estimated 
Cost 

$ 45,573.75 

$ 10,000.00 

$ 748,000.00 

$ 7,200.00 
$ 45,000.00 
$ 8,775.00 

$ 25,000.00 
$ 67,500.00 

$ 957,048.75 

$ 2,000.00 
$ 5,000.00 
$50,000.00 
$10,000.00 

$ 957,048.75 
$95,704.88 



CMS (10% of Const) 

CONSTRUCTION SUBTOTAL 

Contingency (15%) 

CONSTRUCTION COST TOTAL 

$ 95,704.88 

$1,052.753.63 

$ 157,913.04 

$1,210.666.67 

TOTAL ELIGIBLE LONG-TERM IMPROVEMENTS $1,373.371.54 

Table 8.2 - Granger & FMC Pipeline 

Estimated Estimated 
Description $/Unit 

mob & demob $120,140.00 
Connect to Existing 
Pumpstation $10,000.00 
20" dia C-900 PVC 
(Class 150) $ 46.00 
Pipe Fittings) 
(misc. bends $ 1,300.00 

AirNac Stations $ 2,500.00 
Line Valves $ 5,500.00 
River Crossing 
(Black's Fork) $ 25,000.00 
Bore (RRx2 & Hwy) $ 900.00 

Construction Total 

Permits & Licenses 
Legal Fees 
Acquisition of RIW (10ac x $5000Iac) 
Design Survey 
Construction Total (from above) 
Design (100

/0 of Const) 
CMS (10%, of Const) 

CONSTRUCTION SUBTOTAL 

Contingency (15%) 

CONSTRUCTION COST TOTAL 

Estimated 
Cost 

$ 120,140.00 

$ 10,000.00 

$ 2,024,000.00 

$ 46,800.00 
$ 45,000.00 
$ 49,500.00 

$ 25,000.00 
$ 202,500.00 

$ 2,522,940.00 

$ 2,000.00 
$ 5,000.00 
$ 50,000.00 
$ 10,000.00 

$ 2,522,940.00 
$252,294.00 

$ 252,294.00 

$ 2,775.234.00 

$ 416,285.10 

$ 3,191,519.10 

TOTAL ELIGIBLE LONG-TERM IMPROVEMENTS $3,510,813.10 



APPENDIX C 
CLA-VAL CO. MODEL 92-02 



Model 92-02 Series 

92G-02 (GLOBE) 

92A~02 (ANGLE) 

PRESSURE REDUCING, 
PRESSURE SUSTAINING 
• CHECK VALVE ••• 

6" size illustrated 

CAPACITY TABLE 

NORMAL MAXIMUM 
VALVE MINIMUM .MAXIMUM INTERMITTENT 

SIZE FLOW RATE FLOW RATE FLOW RATE 
(GPM,*(HJO, (GPM,U(H20, (GPM,U. (HJO, 

2" 15 i08 260 

21/1 " 20 300 370 

3" 30 460 570 

4" 50 800 1000 

6" 115 1800 2500 

8" 200 3100 3900 

10" 300 4900 6000 

12" 400 7000 8600 

14" 500 8500 10500 

16" 650 11000 14000 

SEE CAVITATION TABLE- PAGE 33 

*Valve is almost on seat. If prolonged periods are necessary at 
or near this flow rate, stainless steel trim should be specified. 
The life of any valve is shortened by excessive velocities. 
* * Maximum normal flow based on pipe line velocity at 20 feet 
per second. ***Maximum periodic flow based on pipe line 
velocity of 25 feet per second. 
On dead-end service, it is recommended that a reducing valve 
station with two 92-02's in parallel be used to handle a wide 
range of flow rates. Larger valve takes care of peak flows, and 
smaller valve handles low flows. 

Special Note Regarding Cap~c~ty: Many reduc.in.g. valve prob
lems result from improper slzmg. Factors of lmhal pressure, 
reduced pressure, minimum and maximum flow rates should 
be considered instead of simply using a "Line Size" Valve. 
When in doubt about the proper size to use please consult 
CLA-VAL CO. giving full particulars. 

40 

PILOT CONTROLLED 
With Opening Speed Control 

The Clayton 92-02 automatically performs these functions: 

1. Pressure Reducing; Maintains a constant downstream pressure 
regardless of fluctuating demand. 

2. Pressure Sustaining; Sustains the upstream pressure to a prede
termined minimum. 

3. Check Valve; Valve closes when a pressure reversal occurs. 

4. Opening Speed Control; Provides slow opening for pump dis-
charge applications and smooth operation at low flows. 

The valve is a single seated, hydraulically operated, pilot con
trolled, diaphragm type globe valve. The control system con
sists of a reducing control sensitive to downstream pressure 
changes, and pressure sustaining control that is sensed to the 
main valve inlet. 

The reducing control responds to s}i.ght downstream variations 
in pressure and immediately controls the main valve to main
tain the desired downstream pressure. The pressure sustain
ing control is normally held open by the upstream pressure. 
but closes if this pressure lowers to the control set point. This 
in turn closes the main valve to sustain the desired upstream 
pressure. When pressure reversal· occurs the downstream pres
sure is admitted into the main valve cover chamber. The valve 
closes to prevent return flow. 

SPECIFICATIONS 
SIZES 

END DETAILS 

PRESSURE RATINGS 

TEMPERATURE RANGE 

MATERIALS 

ADJUSTMENT RANGES 

Globe: 2"-3" screwed; 2"-16" flanged 
Angle: 2"-3" screwed; 2" - 16" flanged 

125 and 250 ANSI B16.1 

125 class - 175 psi Max. 
150 class - 275 psi Max. 
250 class - 300 psi Max. 
300 class - 400 psi Max. 

Water: to 180oP. Max. 

Main valve body & cover: 
Cast Iron ASTM A48 

Main valve trim: 
Brass QQ-B-626 
Bronze ASTM B-61 
303 Stainless Steel 

Pilot Controls: 
Bronze ASTM B-61 

Pilot control trim: 
Stainless Steel Bar 303 

Other materials available: 
Cast Steel, Bronze, Aluminum 

Downstream: 
15 to 75 psi 
30 to 300 psi 

Upstream: 
o to 75 psi 
20 to 200 psi 



PURCHASE SPECIFICATIONS 92-02 
This valve shall maintain a constant downstream pressure 
regardless of fluctuations in demand. When the upstream 
pressure becomes equal to the spring setting of the pressure sus
'taining control, the valve throttles to maintain a constant inlet 
pressure. If the downstream pressure is greater than the upstream 
pressure the valve closes a~tomatically to prevent return flow. 

shall not be used as a seating surface. Packing glands and/or stuf
fing boxes are not permitted and there shall be no pistons 
operating the valve or pilot controls. All necessary repairs shall be 

, possible without removing valve from the line. 

This valve 'shall be a hydraulically operated, diaphragm-actuated, 
globe or angle pattern valve. It shall' contain a resilient, synthetic 
rubber disc, having a rectangular cross-section, contained on 
three and one-half sides by a disc retainer and forming a tight seal 
against a single removable seat insert. The diaphragm assembly 
containing a valve stem shall be fully guided at both ends by a 
bearing in the valve cover and an integral bearing in the valve seat. 
This diaphragm assembly shall be the only moving part and shall 
form a sealed chamber in the upper portion of the valve, 
separating operating pressure from line preSsure. The diaphragm 
shall consist of nylon fabric bonded with' synthetic rubber and 

The pressure reducing pilot control shall be a direct-acting, ad
justable, spring-loaded, normally open diaphragm valve, which 
closes when downstream pressure exceeds the spring setting. 

TYPICAL APPLICATIONS 

HIGH PRESSURE 

MAIN '" 

The pressure sustaining pilot control shall be a direct-acting ad
justable, spring-loaded, normally closed diaphragm valve which 
opens when upstream p~essure exceeds the spring setting. The 
control system shall include a strainer orifice assy. and an ad
justable opening speed control. 
This valve shall be similar to a Clayton 92-02 COMBINATION 
PRESSURE REDUCING, PRESSURE SUSTAINING AND CHECK VAL VB as 
manufactured by CIa-Val Co., Newport Beach, California, or ap
proved equal. 

....................................................................... 
Right: Maintains constant 
pressure to distribution. 

Sustains minimum pressure 
in main. 

Check valve closes main valve 
when pressure reversal occurs. 

Adjustable opening speed for 
surge control on pump start. 

BOOSTER 
PUMP 

Reduces pressure to distribution. Sustains minimum pressure 
in high pressure main regardless of distribution demand. 
Check valve closes main valve when pressure reversal occurs. 
Adjustable opening speed for control of intermittent flow. 

BASIC PRESSURE REDUCING. PRESSURE SUSTAINING & CHECK VALVE: 

ITEM DESCRIPTION 

1 CLAYTON 100-01 (Globe or Angle) HYTROL 

2 X44A STRAINER ORIFICE ASSEMBLY 

SCHEMATIC DIAGRAM 

( 
REHOrE- -- -
SEHSI He 

DIMENSIONS 

VALVE SIZE IN INCHES--. 

SCREWED ENDS 
A 125 & 150 FLANGED 

250 & 300 FLANGED 

B 
C 
D 

SCREWED €NOS 
E 125 & 150 FLANGED 

250 & 300 FLANGED 

SCREWED ENDS 
125 & 150 FLA'NGED 
250 & 300 FLANGED 

G 

(IN INCHES) 

2 2% 

9% 11 
9% 11 

10 11% 

5 6 , 
12 13 
2 liz 2 Va , 

4% 51/2 
4% 5 liz 
5 5% 
314 4 
314 4 
31/ 2 4X. 
61/2 7 

3 CRD PRESSURE REDUCING CONTROL 

4 CRL PRESSURE RELIEF CONTROL 

5 CDC DISC CHECK VALVE - FOR VALVES 4" & SMALLER 
CSC SWING CHECK VALVE - FOR VALVES6" & LARGER 

6 CDC DISC CHECK VALVE 

7 CK2 SHUTOFF COCK 

8 CV FLOW CONTROL 

OPTIONAL FEATURES: 

ITEM DESCRIPTION 

C CV FLOW CONTROL - CLOSING SPEED CONTROL 

B CK2 SHUTOFF COCK -ISOLATES PILOT SYSTEM 

J CV2 FLOW STABILIZER - REDUCES LOW FLOW FLUCTUATIONS 

F OMIT SENSING LINE TO X44A - REMOTE CRL SENSING 

l CATALOG NUMBER EXPLANATION: 
92-02= Basic Valve 

SPECIFY WHEN ORDERING: 

Optional Items are then added 

EXAMPLE: Clayton 92-02B is 
basic valve with CK2 Shutoff 
Cocks_ 

1. Globe or Angle 
2. Screwed or Flanged 
3. Pressure Class 

4, Body & Trim Material 
5. Adjustment Ranges 
6. Options Desired 
7. Size 

..................•...•.•.......... ~ ......... 
3 4 6 8 10 12 14 16 

121/2 
12 15 20 25% 29 3,4 34 39 41% 
13 14 15% 21 26% 31'/a 35 1/2 40 1/2 43 1/2 

7 8 10 12 13 14 16% 17% 
14 15 17 19 27 30 33 39 
31/a 414 6 7y', 914 10 3,4 120/. 15 1/2 
614 
6 71/2 10 12% 14'l's 17 19 liz 201~. 

6% 7% 10 liz 1314 1511, 17 3/ 4 20 1/4 21 % 

41/2 
4 5 6 8 8% 13~ 14Va 1 51).{. 
4% 5~, 61/2 81/2 9~, 14YJ 15% 16YJ 

71/2 81/2 10 lh 13 15 16 19 20 41 



APPENDIX D 
PIPELINE HYDRAULIC GRADE LINE 
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APPENDIX E 
TUDOR WATER SUPPLY PIPELINE 



WATER 

SYMBOLS AND ABBREVIATIONS 

PROPOSED 

---RW---

--ll--·· 
---_ .. ---_. 
----4--- --

-E--E-

EXISTING 

---.0---

--G---

--T--

--w--

·--s-
--T--

--D--

DE SCRIPT I.Q.M 

RAW WATER SUPPLY UNE 
GATE VALVE 
AIR VALVE ASSEMBLY 

FL·USH VALVE ASSEMBLY 

GAS LINE 

TELEPHONE LINE 
CHECK VALVE 
SPECIAL CONTROL VALVE 

WATER UNE 
UNDERGROUND ELECTRICAL SERVICE 

U. P. R. R. SIGNAL LINE 

,BURIED TELEPHONE UNE 
OVERHEAD COMMUNICATION a POWER LINES 

.U. P. R. R. RIGHT OF WAY LINE 
FENCE LINE 

ONE LANE DIRT a CINDER ROADS 

UNDER DRAtN 

U. P. R. R. TRACKAGE 

INTERMITTENT WATERWAYS 

U. P. R. R. MILEPOST 

SHEET NUMBER 
DETAIL 

TOWN OF· GRANGER 

-1978-

SUPPLY 

LOCATION MAP 

VICINITY. MAP 

SCALE ," = 2 MILES (APPRO\() 

PIPELINE 

10 _til RtV'"_ 
ZO Inus 

450 SOUTH FEDERAL BLVD, RIVERTON, WYOMING aasol 
(3Q7) 656-410) 

tlQ. 
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2... 

3. 
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LIST OF SHEETS 

TITLE 

TITLE AND .APPROVAL 
PLAN AND PflOFtLE- I STA. 0 +00 TO 90+00 

2 STA 90.,.00 TO 220 .. 00 .. .. 
;, STA. 2~O+-OO ,TO 340 .. 00 .. ,. 
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APPENDIX F 
WATER RATE STUDY 



GRANGER 
WATER RATES 

Reference: "State of Wyoming 2000 Water System Survey Report" - WWDC 

#2 

#3 

#4 

#5 

System Data: Max. Storage Treated = 
Max. Storage Raw = 
Total Max. Source Cap. = 

System Use: No. taps = 
Total Pop.: 
Ave. Day Use: 
Peak Day Use: 
Ave. Day Use: 
Peak Day Use: 

Billing Rates: Median Income 
Average Water Bill: 
Tap Fee: 
Base Rate: 
Base Rate (gal): 
Rate/Additional 1000 gal. 

Annual Budget = 
Additional funding Source = >
Existing Debt = 
Date Debt Retired 

500,000 gal. 
-0- gal. 
700 gpm 

89 ea. 
170 
120 gpcd 
135 gpcd 
50,000 gpd 
100,000 gpd 

$21,563.00 
$ 30.00 
$ 1,000.00 
$ 30.00 
N/A 
N/A 

$48,000.00 

$66,400.00 
2008 

Reference: "Granger Water Supply Master Plan - Level I" - WWDC October, 2000 

3.1.1 Dynamic pressure (psi) = >-

Averages 

30 23 45 47 39 38 

1

1141 1351 1 =sa--I1801 1341 1471 ' .. I -- I -- I -- I M~y I A~g. I 

Cost to produce treated water at Granger (budget) 

$26,550 + $60,000 = $86,500.00 = ~~ 
19,162.50 ~/ 

X 1.33 
$6.006 J 1000 gal. 

Scenario 1: Compare % of peak flow through waterline 



- Max. pressure in pipe - 200 psi 
Elev. @ FMC tie = 6,215' 
Elev. @ treatment plant = 6,265' 

l:l Elev. = 50' = 21.6 psi 
- If pressure at FMC pipeline is 200 psi, the max static pressure at the treatment 
plant is 178 psi. 

- Hazen Williams formula for friction head loss in pipe 

hf = 4,727 L (Q) 1.852 = friction head (ft) 
D 4.87 (G) 

D = pipe diameter (ft) = 8/12 
L = length (ft) = 10.2 mi. x 5,280 ft/mi. = 53,856' 
C = coefficient = 125 
Q = flow (cfs) 

Let hf = 178 psi = 411 ft 

411 = 4.727 (53,856) (Q) 1.852 
(8/12) 4.87 

(125) ~ (411) (8/12) 4.87 
(4,727) (53,856) = Q = 1.338 cfs = 600 gpm 

Little America request 120,000 gpd 
on one shift (8 hrs.) Basis = >- 120,000 gal. 1 8.60 = 250 gpm 

250 1 600 = 42% 

Granger plant operating at 120 gpm 120/600 = 20% 

98,000 gal. 
120 gpm = 817 min = 13.6 hr. 

13.6 + 8 = 21.6 hr. 

Scenario 2: Cost to produce 1000 gal. of raw water 



- Town of Granger pays FMC nothing for water 
- Bond payment to retire current debt is $5,600.00/yr. until 2008 
- Estimated construction debt (Level III contribution) 

Annual loan payment Table 6.2 is $5,320.00/yr. until 2032 (21.7% increase) 

Total bond indebtedness >- $5,600.00 
$5.320.00 

$10,920.00 

Prudence says to maintain 50% additional for replacement of pipe at end of useful life - or -
continue same payments to self after 30 years until useful life is used up. 

$10,920.00 
X 1.50 

$16,380.001 yr. 

- Annual production (for Granger) = 52,500 gpd x 365 days = 19,162,500 gal. 

5.600 = $0.292 1100 gal. 
19,162.5 

$16.380 = $0.86/1000 1 gal. 
19,162.5 

- Annual production (Granger + Little America) 
= 19,162,500 gal. + 120,000 gpd x 45 days = 24,562,500 gal. 

5.600 = $0.228 11000 gal. $16.380 = $0.67 11000 gal. 
24,562.5 24,562.50 



* SALE PRICE ESTIMATED * REVENUE AS % OF 
($/1,000) REVENUE PRODUCTION 

($) 

6.00 $36,895.50 404% 

0.60 $7,735.50 84.6% 

1.69 0.86 $9,139.50 100% 

2.37 1.54 $12,811.50 140% 

3.08 2.25 $16,645.50 182% 

4.516 $28,881.90 316% 

* Estimated Little America Revenue based upon 120,000 gpd X 45 days actual use (5.4 mm 
gal.) 

* +11.1 hrs. x $9.00 I hr. labor x 45 days = $4,495.50 

Recommend considering $1.54 to $2.25 as a reasonable charge for water. Also charge for 
labor. 

Else - charge $2.40 to $3.00 for water and no charge for labor. 
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