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1.0  EXECUTIVE SUMMARY 

 
 
 
 

Executive Summary is provided under separate cover. 
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Figure 2.1 – Project Location Map

2.0  INTRODUCTION 
 
 
2.1 PROJECT HISTORY AND OVERVIEW 
 
The Kemmerer-Diamondville water 
system originally operated as two 
independent systems serving each 
respective community.  The City of 
Diamondville ultimately abandoned 
their water treatment plant in favor 
of being supplied through the 
Kemmerer system.  The governance 
of the two systems was 
subsequently combined though the 
creation of a Joint Powers Board 
approximately 16 years ago.  The 
system currently serves 
approximatley1440 connections.   
 
 

 
2.2 STUDY AREA 
 
The project study area generally consists of the Cities of Kemmerer and Diamondville.  
An overview of the system and service area is shown in Figure 2.2.  The system 
currently serves approximately 1440 connections representing a population of 3,600 
persons (based on 2000 census data of 2.5 persons per household).  
.  

 
 

2.3 PROJECT SPONSOR 
 
The combined Kemmerer and Diamondville water system is governed by the Kemmerer-
Diamondville Water and Wastewater Joint Powers Board., who is the sponsor for this 
Level I Master Plan.  

 
 

2.4 STUDY OBJECTIVES 
 
Simply stated in the RFP, the purpose of this project is to develop “conduct a Level I 
master plan for the Kemmerer-Diamondville Water and Wastewater JPB.”   This effort 
has not only included general master planning documentation and recommendations.  It 
also included development of planning tools, including water and growth modeling and 
GIS database development, for use the JPB for growth management.    
 
The Kemmerer-Diamondville community has experienced a population surge due to a 
local increase in energy exploration.  The population increase, coupled with the need for 
a new water treatment plant, aging infrastructure, and poorly designed intake facilities 
has caused the JPB to question their ability to meet the long-term water needs of the 
community.  This master plan study is intended to document system needs and develop 
a long-range plan for their resolution. 

System 
Location 
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. 
Specific items of concern include: 
 

• Storage tank sizing and location (vs. growth areas) 
• Storage tank condition 
• Transmission line sizing, condition, and redundancy 
• Intake facility operational concerns 
• Distribution circulation and operational understanding (modeling) 
• Development of GIS system mapping 
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3.0   EXISTING SYSTEM DESCRIPTION 
 

 
3.1  GENERAL 
 
The Kemmerer-Diamondville water system takes its raw water supply out of the Ham’s 
Fork River north of the City as shown in Figure 3.1.  The water is pumped directly from 
the river to the adjacent treatment plant.  The treated water is then pumped directly into 
the Sorenson ‘base zone” tanks indirectly into the Diamondville tanks through the 
distribution system.  From Sorenson Tanks, water is further pumped into the 0.5 MG 
Green Hill Tank to feed the higher pressure zone.  The Diamondville storage tanks are 
located at the south end of the system and are controlled by altitude valves to prevent 
overfilling.  The system is broken into three separate pressure zones (lower, 
intermediate, and upper).  At the time of this report, the intermediate zone has been 
compromised due to failed PRV valves, hence residents in this area experience higher 
water pressures.  A schematic layout of system operation is shown in Figure 3.2.  An 
overview of the entire system is shown in Figure 3.3.  
 
 
3.2  PRESENT POPULATION SERVED 
 
The Kemmerer-Diamondville water system currently serves approximately 1440 
connections.  The most recent (2000) census showed 304 households in Diamondville 
with 2.36 persons per household.  Kemmerer had 1034 households with 2.53 persons 
per household.  This averages to be 2.5 persons per household in the Kemmerer-
Diamondville service area.  Based on this data, the estimated service area population is 
3,600 persons. 
 
 
3.3  WATER USER RATES 
 
The Kemmerer-Diamondville water system currently charges a base rate of $20 per 
connection per month for water service up to 3,500 gallons.  They also charge an 
additional $15 per connection per month for system deprecation.  Water use over 3,500 
gallons per month is charged at $2.35 per 1000 gallons.  So, the cumulative water rate is 
$35.00 per month plus $2.35 per 1000 gallons over 3,500 gallons usage.  The system is 
fully metered.   
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Figure 3.1 – Treatment Plant and River Diversion Site Plan with proposed improvements 
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Figure 3.2 – Kemmerer-Diamondville Water System Operational Schematic 

 
 



 K
em

m
erer-D

iam
ondville W

ater M
aster Plan 

Page 8 of 35 
 

 
 

 

   

Figure
3.3

–
W

ater
System

O
verview



 

Kemmerer-Diamondville Water Master Plan Page 9 of 35   

Figure 3.4 – Hams Fork Cut-off Wall Figure 3.5 – River Intake Clear well 

Figure 3.6 – Existing Treatment Plant Storage

 
3.4  EXISTING SYSTEM COMPONANTS 
 
Key elements of the Kemmerer-Diamondville water system are discussed as follows  
 
3.4.1 Raw Water Supply Source (Hams Fork Intake):  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
The Kemmerer-Diamondville water system takes raw water directly from the 
Ham’s Fork through a 16-inch intake line.  There is a 60 foot wide concrete weir 
wall (see figure 3.3) located directly downstream to insure adequate pooling.   
The wall appears to be in very good condition.  However, the wall has proven to 
be ineffective during low-flow conditions.  It has been common practice for 
system operators to sand-bag the wall to raise water levels during the late 
summer months.  As part of this study (and the4 treatment plant design), 
alternatives for correcting these problems were considered.   

 
Water is drawn from the river intake clear well through an 18” suction line.  There 
are three 15 HP centrifugal pumps located in the treatment plant building.  Each 
pump is rated at 1200 gpm, 378 feet TDH.  One of the three pumps was not in 
service at the time the system was inspected.   

 
 
3.4.2 Water Treatment Plant and Pump Station : 
 

The existing KDJPB water treatment 
plant is approaching 40 years old.  The 
treatment plant is manually controlled.  
System operators spend 18 hours/day 
on-site. The system received a boil-
order associated with high turbidity 
problems in the spring of 2008.  
Forsgren Associates completed an 
evaluation of the WTP in May 2007 and 
a preliminary engineering report in 
September 2008.  Based on concerns 
over the treatment plant’s age and its 
inability to maintain regulatory 
compliance while accommodating 
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Figure 3.7– Treatment Plant Pumps 

growth, a new WTP was recommended.  The following points, as taken from the 
PER report, support this recommendation: 

 
• Upgrading the existing WTP does not have a favorable life cycle cost.   

Since the WTP is approaching 40 years old, significant upgrades are 
necessary in order to get 20 more years of service.  The money required 
for these upgrades is better invested in a new WTP. 

• An expansion will be required to provide additional capacity to service 
growth.  Due to the age of the plant, running 24 hours per day is not a 
realistic goal.  Therefore, additional treatment processes will need to be 
added to limit operation times. 

• The existing plant may not be able to provide drinking water that meets 
standards.  Even with upgrades, the existing WTP may not be able to 
provide additional removals that may be required. 

 
The KDJPB selected membrane 
filtration as the preferred alternative 
because of the ease of operation, 
reliability, consistent finished water 
quality, and small footprint.  The 
Board approved the 
recommendation for a new plant and 
selected the membrane filtration 
option in its February 12, 2008 
board meeting.   
 
 The proposed new treatment 
facilities will have a capacity of 3000 
gpm (4.6 mgd).   That plant will be 
constructed in 2010. 
 
The treatment plant finished water pump station consists of three pumps to 
deliver treated water to the base zone and the Sorenson tanks.  Pumps are rated 
as follows: 
 
  HP  Flow   TDH 
Pump 1 100  1100 gpm  250 feet 
Pump 2 100  1250 gpm  240 feet 
Pump 3 100  1250 gpm  240 feet 

    3,600 gpm 
 

At the time of our inspection, pump #3 was off-line due to control valve problems.   
 
3.4.3 System Storage :  The system currently has 3.5 MG of finished storage at the 

Sorenson site, 0.5 MG at the Green Hill site, and 0.6 MG in Diamondville for a 
total of 4.6 MG.  This total system storage is theoretically more than adequate to 
meet DEQ’s requirements of 25% of peak day plus fire.  However, there are 
serious questions about the location of these tanks, and the ability to meet future 
growth in the higher elevated areas.  It is anticipated that the vast majority of 
future growth will be served through the Green Hill tank.   
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Figure 3.8 - Diamondville 0.5 MG   and 
0.13 MG Tanks 

Figure 3.9 - Sorenson Tank Site (2.0 
MG and 1.5 MG) 

Tanks were visually inspected as part of this project.  Additionally, the Sorenson 
and Green Hill tanks were cleaned and video taped in October of 2008. 

 
 Diamondville Tanks:  These tanks 

float on the south end of the system.  
These tanks serve the base (lower) 
zone in the Diamondville area.  Tank 
filling and overflowing is controlled 
through altitude valves at each tank.  
The altitude valves have a history of 
operational failure that results in the 
tanks overflowing.  This is particularly 
problematic given the fact that the 
overflow elevation of the Diamondville 
tanks are about 15 feet lower than the 
Sorenson tanks.   

 
There are also operational concerns about stagnation during the winter or 
other low demand periods.  There are also reports of occasional low 
pressures possible related to the water level (or high velocity filling) of 
those tanks.  Computer modeling indicates, however, that the 
Diamondville tanks are needed to meet peak demands in the 
Diamondville area. 

 
• Sorenson Tanks (2 MG Steel and 1.5 MG Concrete: The Sorenson 

tank site has a 2 MG steel and a 1.5 MG concrete tank.  These tanks 
serve as primary storage to the base (lower) zone.   

 
There are serious concerns about 
the structural condtion of the roof of 
the 1.5 MG concrete tank.  The roof 
consists of inverted pre-cast 
concrete couble tees supported by 
an interior beam and columns.  
Fortunately, the interior support 
beams appear to be in good 
structural condition.  However, the 
double tee’s have experienced 
significant spalling along the edges 
and on the underside of the decking.  
This spalling appears to be on-going and progressive. Exposed 
aggregate and exposed rebar was evident in the video inspection.   This 
type of spalling is, in our opinion, unusual for this type of structure.  (It is 
more common to see spalling on the top of the roof associated with 
puddling and freeze-thaw cycles.)   It may be indicative of a concrete 
materials problem and raises serious concerns about the structural 
integrity of the roof structure itself if left unmitigated.  None-the-less, there 
was no evidence seen of impending structural failure (beam bucking, 
bearing failure, etc.) 
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Figure 3.10 – Sorenson Pump Station 

It is our understanding that the tank ceiling was patched or recoated in 
the 1990’s.  System operators report 
that the concrete coating is falling off 
in chunks creating further 
maintenance problems.   
Based on these observations and 
discussions with concrete repair 
specialists and precast suppliers, , 
two possible causes have been 
identified:  1). The problem may be 
related to moisture penetration 
through the tank roof from the top.  
2). A second possibility is related to 
faulty manufacture of the pre-cast 
tees.  The reinforcing mesh of the deck portion of the tee may have been 
improperly placed within the deck, thus compromising the amount of 
cover material 

 
• Green Hill Tank:  The Green Hill tank serves the upper zone and 

indirectly feeds the intermediate zone through PRV’s.  This tank also 
indirectly serves the lower zone in the Diamondville area through PRV’s 
on Highway 189.  It is anticipated that this tank will also serve the bulk of 
any future development in the Kemmerer area.   

 
The tank is a 0.5 MG concrete structure with a pre-cast double tee roof.   
It does not have an interior access ladder.  The 12-inch inlet-outlet line is 
constructed flush with the tank floor and does not have a silt trap.   
 
During the video inspection, it was noted that there were possible 
problems with the floor joints.  However, the silt patterns on the floor 
showed no evidence of leaking.    The overall condition of the tank is very 
good 

 
3.4.4 Sorenson Pump Station:  The Sorenson Pump Station is located immediately 

adjacent to the Sorenson Tanks.  Its function is to deliver water to the Green Hill 
Tank.  There are currently three active pumps located along a manifold in the 
basement of the pump station.  There are an additional three pumps along a 
second manifold on the opposite side of the room that have been abandoned.  
Hence there is plenty of room to add pumping capacity in the future in this facility 
as needed.     
 
  HP  Flow   TDH 
Pump 1 50  700 gpm  182 feet 
Pump 2 50  700 gpm  182 feet  
Pump 3 50  700 gpm  182 feet 

     2,100 gpm 
 
3.4.5 Transmission Lnes:  There are three critical transmission lines serving this 

system as follows –  
  

a) Treatment Plant to Sorenson Tank:  This 24” DIP line is critical to the 
operation of the entire system.  In the event of breakage or interruption, 
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the entire Kemmerer-Diamondville area is without supply.  The line 
crosses the river and a set of railroad tracks.  The overall condition and 
reliability of this line is suspect.     

 
b) Sorenson Tank Pump Station to Green Hill Tank:  This 16” line is also 

vital for service to the upper and intermediate zones.  It will also be the 
primary supply feed for future growth as it occurs in the northwest 
portions of the system.  Operators report that this line is in good condition.  
The line does not cross any significant waterways or other obstacles.  
Access for maintenance is good. 

   
c) Green Hill Tank to North Service Area:  This 12” DIP line is reportedly in 

poor condition with significant maintenance concerns.  It is the only line 
feeding the areas along Highway 30 (business loop).  It will also play a 
primary role in delivering water to new areas as growth occurs in the 
system.       

 
3.4.6 Distribution System, Pressure Zones.:  An overview of  the Kemmerer-

Diamondville water distribution system is shown in Figure 3.3.  The system is 
theoretically divided into three pressure zones as shown in Figure 3.11.   
 

• Lower Base Zone:  Pressures in this zone are established by the 
Sorenson tanks.  It is also served by the Diamondville tanks on the south 
end. 

   
• Intermediate Zone:  The intermediate zone is served from the Green Hill 

tank indirectly through PRV #4 and PRV #5 as shown in Figure 3.11.  
These PRV’s are not currently functioning.  Hence, the intermediate zone 
is presently experiences higher pressures associated with the upper 
zone. 

 
• Upper Zone:  The higher elevated areas in the west portion of the service 

area are part of the upper zone.  They are served by the Green Hill tank.  
It appears that the vast majority of future growth and development will be 
served by this zone. 

 
Modeling revealed that the exiting distribution system is generally adequately 
sized to meet current demands.  There is, however, concern that the Kemmerer 
High School is located in the higher end of the Lower zone.  This area has limited  
pressure and fire delivery capacity (approximately 600 gpm).   
 
The portion of the distribution system located east of the river reportedly has 
significant maintenance problems.  This area is characterized by high ground 
water and shallow pipe depths.  Bolt shear, possibly associated with frost heave, 
is a concern. 
 

3.4.7 Pressure Reducing Valves (PRV’s).:  As part of this master planning effort, PRV 
in the system was physically inspected and tested.    Without exception, every 
PRV was found to be in a state of advanced deterioration.  Most were inoperable 
only marginally operable.  Some were only partially functioning, allowing 
pressure without flow.  One was completely submerged.   
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Table 3.1 
PRV Summary 

 

PRV 
# Location Size 

Measured 
Upstream 
Pressure 

Measured 
Downstream 

Pressure Notes 

1 
Hwy 189 (By 
Chevron) 8" / 2.5" 65 psi 45 psi 

Feeds pressure to 
Canyon Road and feeds 
to PRV #3.  Operable.  
Very poor condition.   

2 
Hwy 189 (By Energy 
Inn) 8" / 2.5" 77 psi 55 psi 

Partially filled with water.  
Operable.  Very poor 
condition.    Bypass 
closed. 

3 Little Canyon Road 6" / 2" 83 psi 70 psi 

Operable for pressure, 
but does not open to 
provide adequate flow.  
Very poor condition. 

4 
Lincoln Heights and 
Elk St. 6" / 2." 81 psi 65 psi 

Vault Filled with Water.  
Very poor condition.  
Marginally operable.   
Pilots plugged. 

5 Garnett and Sorenson 6" / 2" 75 psi 72 psi 

Gages Missing.  Appears 
inoperable.  Very poor 
condition.  Open hydrant 
downstream had no 
effect. 

 
 
Based on these findings, Aqua Environmental Services, was retained by the Kemmerer-
Diamondville Joint Powers Board (KDJPB) to rebuild all PRV’s in the system.  Forsgren 
Associates has been working with them to establish proper system pressures, etc.  This 
work is ongoing at the time of this report.   
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Figure 3.11 – Pressure Zones
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4.0 WATER SUPPLY 

 
 
4.1   IDENTIFICATION OF WATER USE 
 
4.1.1 Existing Per-Capita Consumption:  This section presents the water demands and 

usage for Kemmerer-Diamondville System with the goal of establishing a unit 
demand for sizing long-term improvements.  It should be noted that Kemmerer’s 
9-hole golf course is irrigated independently from the domestic water system.  
Irrigation water for the course is routed directly from the river where it is pumped 
from a storage pond.  Estimated summertime consumptive use for the golf 
course is estimated to be approximately 350,000 gallons per day. 

 
 Monthly finished water flow volumes were studied for the period 2000-2007; the 
average daily treatment plant production for each month is presented in Figure 4-
1. 

 
Figure 4-1: Monthly Demands 
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Daily finished water flows were evaluated for the period of 2005-2007; this is 
presented in Figure 4.2  The gray line is the daily volume, and the black line is 
the monthly average. 
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Figure 4-2: Daily Finished Water Flows  for 2005-2007 
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Based on this data, the peak day demand during this period was 3,200,000 
gallons.  Water department staff indicated that the number of water system 
connections has remained relatively constant at 1,440 since the year 2000; this 
results in a peak day demand per connection of 2,222 gallons.  Using the census 
data of 2.5 persons per household, this equates to a peak day use of 889 gallons 
per capita per day. 
 
Therefore, the following unit demands per connection will be used in sizing and 
calculations for system improvements.  These demands were also used in sizing 
the new WTP presently under design. 

 
• Peak Summer Day Demand: 2,222 gallons per connection 
• Average Summer Day Demand: 900 gallons per connection 
• Average Winter Day Demand (approximate indoor demand): 500 

gallons per connection 
• Average Yearly Demand: 625 gallons per day per connection, or 

228,000 gallons (5.2 ac-ft) per connection per year 
 
 
4.1.2 Future Demands:  The Kemmerer-Diamondville Joint Powers Board (KDJPB) is 

anticipating that the service connections will increase by 600 connections over 
the next 20 years, for a total number of service connections of 2,040.  This 
estimate is based on a build-out scenario of potential subdivisions, primarily 
located in the northwest portion of the service area.  This growth equates to 1.8% 
per year.  Based on the per-capita demands above, future demands can be 
calculated as follows: 
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• Peak Day Demand: 4.6 million gallons per day (MGD), or 3,200 

gallons per minute (GPM) 
• Average Summer Day Demand: 1.8 MGD 
• Average Winter Day Demand: 1.0 MGD 
• Average Yearly Usage: 495 million gallons, or 1,430 acre-feet 

 
 
 
4.2   WATER RIGHTS 
 
Table 4-1 shows the water rights currently possessed by KDJPB, based on discussions 
with the State Engineer’s Office. 
 

Table 4-1: Water Rights 
  

Permit Number Appropriation 
Date 

Flow 
Appropriated 

(CFS) 
1600 Oct 13, 1897 0.89 
1601 Oct 13, 1897 1.35 
1674 Nov 19, 1897 0.60 

3825E Oct 1, 1917 3.06 
19392 May 27, 1940 2.00 
21908 Oct 1, 1957 0.60 
30760 Dec 27, 1989 0.96 

 
The total water legally available is 9.46 cubic feet per second (CFS), or 6.11 MGD. 
 
 
4.2 AVAILABLE SUPPLY (RIVER FLOW) 
 
The available water in the Hams Fork River appears to be sufficient to meet KDJPB’s 
needs.  This is based on the following points. 
 

• Viva Naughton Dam: The Viva Naughton dam regulates flow to the system.  
The dam is located 12 miles upstream from the water treatment plant (WTP).  
The dam was constructed in 1967, so data prior to 1970 is not considered useful. 

 
• Frontier USGS Gauge: The Frontier gauge will be used for evaluation, since 

there are no recent records near the WTP.  The Frontier gauge is located about 5 
miles upstream from the WTP, and was measured from 1945 to 1972; note that 
the data includes very little from the dam period.  USGS has used two other flow 
measuring points in the area over the past 90 years, but that data is not 
applicable.  The Diamondville gauge, located about 3 miles downstream, was 
measured from 1917 to 1949, but that data pre-dates the dam.  The Pole Creek 
gauge has recent information, measured from 1952 to present, but is located 
about 25 miles upstream (above the dam) and therefore only includes about half 
the drainage basin of the WTP. 
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Based on the above, the monthly average flow was considered rather than daily flows.  
The minimum monthly flow recorded by the Frontier gauge was 9.5 CFS, but the dam 
will most likely be able to produce more flow since this data pre-dates the dam.  The 
maximum month system future demand is projected to be 2.9 MGD, which is about 4.5 
CFS. 
 
 

 
 

 



 

Kemmerer-Diamondville Water Master Plan Page 20 of 35   

5.0 SYSTEM MODELING AND GIS MAPPING 
 

 
5.1   SYSTEM MODELING 
 
This master plan effort included the development of a system-wide computer model of  
the Kemmerer-Diamondville water system.  This model utilized the most current Haestad 
(now Bentley) WaterCad software.  It will provide the KDJPB with a living tool to evaluate 
current system operation, and to plan for future growth.  In order to insure that this model 
was reflective of the actual system, the following tasks were performed: 

 
• System Mapping and Documentation:  Schematic system mapping showing 

pipeline sizes and locations, and system components, was researched based on 
available mapping, as-built drawings, field investigations, and input from system 
operators.      
 

• Model Calibration:  The water model was calibrated against field pressures. 
 
 

5.2   GIS MAPPING AND DATABASE CREATION 
 
A Kemmerer-Diamondville Water System GIS Database was created with two purposes 
in mind:  1) for modeling analysis and 2) for a computerized database inventory of the 
water system. 
 
The line work utilized in the modeling was created in ESRI’s ArcGIS software.  The 
source of the information was derived from the Joint Powers Board As-Built sheets that 
were scanned and digitized.  The digitization of the maps enabled the line work to 
cartographically represent the water system as it has been constructed.   
 
No engineering design or dispute resolutions should be based upon the line work 
generated for the model.  This is simply a representation of what has been constructed.  
The data, meaning the line work, should not be held to a survey grade standard.   
 
Actual location of the line work as it represents the real world location of the pipes and 
system features should be considered at a planning level, which is plus or minus 200’ in 
location accuracy. 
 
The GIS base mapping information was sourced from the Lincoln County Planning 
Office.  This data information uses the following Coordinate System: 
 

NAD_1983_StatePlane_Wyoming_West_FIPS_4904_Feet 
 
As such, the same Coordinate System was integrated into the Kemmerer-Diamondville 
Water System information database.  This database, also known as a Geodatabase 
contains both digitized mapping data and mapping-grade GPS information.  The GPS 
used in collection is the Trimble GeoXH, which has sub-foot accuracy.  The fire hydrants 
and hydrant valves, along with PRVs, some ARVs, and system valves were shot using 
the GPS unit.  As a result, a point file has been created detailing the GPS features. 
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An area base map has been created to maintain the water system inventory and 
contains the following layers: 
 

• Water System Pipe Lines Geodatabase File – Forsgren Created 
• Water System Valves Geodatabase File – Forsgren Created 
• Street Centerlines Shapefile – Lincoln County 
• Parcels Shapefile – Lincoln County 
• City Boundaries Shapefile – Lincoln County 
• Aerial Photo – NAIP 2006 USDA 

 
KDJPB staff received two days of GIS software training and will receive additional follow-
up training as needed.  This will enable the staff to be capable of doing system 
maintenance and updates the Water System database. 
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6.0 ALTERNATIVE EVALUATIONS 

 
6.1 DESIGN CRITERIA AND INTENT 
 
When evaluating the needs of the Kemmerer-Diamondville Water System, four major 
concerns must be addressed as follows: 
 

• Health and Safety:  The ability to provide an adequate, safe drinking water 
supply that meets Wyoming DEQ regulations and USEPA safe drinking water 
standards is of primary importance. 

 
• System Reliability:  Events such as power interruption and line breakages are a 

normal fact of life.  They should not, in our opinion, result in water service 
interruption to the community at large.  Adequate reserve facilities and 
redundancy of critical system components can minimize that risk. 

 
• Ability to Accommodate Growth:  This criteria involves not only the magnitude 

of growth, but also the locations of that growth.  It is highly likely that future 
growth in the Kemmerer-Diamondville area will be focused in currently 
undeveloped areas to the northwest.  This area will be served by the Green Hill 
Tank and transmission line.  Adequate sizing of those facilities to incorporate 
future demands, therefore, is essential.    

 
• System Automation and Simplification:  A simplified system is easier to 

understand, more reliable, and less expensive to maintain.  Minimizing control 
valving, eliminating unnecessary pressure zones, and well automation based on 
tank levels are options for meeting that intent. 

 
 
6.2 FIRE PROTECTION 
 
Wyoming DEQ Chapter XII regulations require the system “maintain a minimum 
pressure of 20 psi at ground level at all points in the distribution system under all 
conditions of flow.”  This requirement includes fire demands under peak use conditions.  
Chapter XII regulations also require that the minimum pipe size serving a hydrant be 6-
inches (8” if line is over 250 feet and not looped).  In general, distribution piping and 
storage is adequately sized for current demands. 
 
 
6.3 RAW WATER INTAKE 
 
The purpose of the concrete cut-off wall located in the Hams Fork River, south west of 
the existing water treatment plant, is to raise the water level sufficiently to allow flow into 
the existing intake structure.  There have been some issues with low water flowing into 
the intake structure and low pump submergence.   Historically, system operators have 
been required to sandbag the Hams Fork cut-off wall during low flows to meet raw water 
demands.  Initially, it was thought that raising the installation of a mechanical weir would 
be required to remedy this situation.  Through the course of this study, it was found that 
the need to raise the cut-off wall was related more to hydraulic inlet head of the pumps 
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rather than diverted water supply per se’.  The existing centrifugal pumps were simply 
unable to develop adequate suction head under low flow conditions.   
 
By using an alternate pump configuration in lieu of the existing centrifugal pumps, and 
reconfiguring the clear well, the inlet head problems can be eliminated.  That work is 
being completed as part of the water treatment plant upgrade work.  No modifications 
to the river cut-off wall are recommended.   
 
A new intake building is proposed to be constructed to the south of the existing intake 
structure.  Pump submergence will be addressed by lowering the wet well located inside 
the proposed water intake structure.  The proposed intake will be 1.5 feet lower than the 
existing intake structure.   
 
 
6.4 SYSTEM STORAGE 
 
Section 13 of Wyoming DEQ Chapter XII regulations require that “water systems serving 
in excess of 500,000 gallons on the design average daily demand shall provide… 
system storage capacity equal to 25% of the design maximum daily demand, plus added 
fire storage.”  The current maximum day demand for Kemmerer-Diamondville is 
approximately 3,200,000 gallons.  Future average day demands are estimated to be 
4,600,000 gallons per day.  As a minimum, system storage, therefore, should be sized to 
meet this criteria. 
 
Required future storage can be calculated as follows. 
 

25% Future Max. Day Demand: 25% x 4,600,000 gpd  =   1,150,000 
 Fire Storage:    3 hours x 3,000 gpm   =   540,000 
 TOTAL REQUIRED STORAGE PER DEQ CHAPTER XII  =   1,700,000  gallons 
 
The system currently has 3.5 MG of finished storage at the Sorenson site, 0.5 MG at the 
Green Hill site, and 0.6 MG in Diamondville for a total of 4.6 MG.  This total system 
storage is theoretically more than adequate to meet DEQ’s requirements of 25% of peak 
day plus fire.  However, this calculation should also reflect the location of the tank vs. the 
localized service area needs.   
 
6.4.1  Green Hill Storage Needs:  Assuming that the Green Hill Tank currently services 

approximately 25% of the system, and that virtually all future growth will be within 
this zone, the required storage for Green Hill can be calculated as follows:   

 
25% Current Max. Day Demand (Upper Zone Only) 

: 25% x 800,000   gpd  =   200,000 
25% Future Peak Day   25% x 1,333,200 gpd   =   333,300 

 Fire Storage:    3 hours x 3,000 gpm   =   540,000 
TOTAL REQUIRED STORAGE PER DEQ CHAPTER XII  =  1,073,300 gallons 
Less Existing Green Hill Tank Capacity        <  500,000>  
Needed Additional Storage at Green Hill           673,000 gallons 

 
Given the critical nature of this storage at the high end of the system, it may be 
prudent to consider an additional  larger 1 MG tank at this location to provide 
redundancy in the event of pump or transmission line failure. 
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6.4.2  Sorenson 1.5 MG Tank:  There are serious concerns about the overall condtion of 
the roof of the 1.5 MG concrete tank.  The structure consists of pre-cast concrete couble 
tees supported by interior beams and columns.  The double tee’s have experienced 
significant spalling, particularly on the underside of the deck.  This spalling appears to be 
on-going and progressive.   Exposed aggregate and exposed rebar was also evident in 
the video inspection.   This type of spalling is, in our opinion, unusual for this type of 
structure and raises serious concerns about the future structural integrity of that roof 
structure itself if not arrested.  No evidence of immediate impending roof failure (bucking, 
bearing failure, etc) was noted.  It is also important to note that the underlying beam and 
column structure appears to be in good condition. 
 
Based on these observations and discussions with concrete repair specialists and 
precast concrete suppliers, two possible causes have been identified:  1). The problem 
may be related to moisture penetration through the tank roof from the top.  2) A second 
possibility is related to the manufacture of the pre-cast tees.  The reinforcing mesh of the 
deck portion of the tee may have been improperly placed, thus compromising the 
amount of cover material.   
 
Possible long-term solutions for this problem may include:: 

 
a) Specialized patching, coating, and roof liner:  This option assumes the 

structural integrity of the double tee decking is intact.  The main beam 
supports appear to be fully intact.  It would involve the use of a corrosion-
resistant patching material such as BASF R-350 and a penetrating water 
proofing coat.  It may also be advisable to add a membrane liner to the 
roof.  This is likely the least expensive solution, but would not address 
possible problems related to the placement of the reinforcing mesh in the 
deck. 

 
b) New Roof (pre-cast concrete):  This would involve removing the existing 

pre-cast tees, placing new tees, and reconstructing the closure wall.   
 

c) New Roof (Geodesic Aluminum):  This would involve constructing a 
new self-supporting geodesic aluminum roof structure.  

 
d) New Roof (steel truss):  This approach was used for Evanston’s failed 

tank roofs.  It involved spanning existing columns with epoxy-coated steel 
trusses supporting and insulated steel roof with and a membrane liner.   

 
 
6.5 TREATMENT PLANT FACILITES 
 
Design of new treatment plant facilities for the Kemmerer-Diamondville water system is 
currently underway.  The analysis and recommendations of this study are consistent with 
the criteria used in that design.  No further discussion is felt to be necessary in this 
report.    
 
 
6.6 SORENSON PUMP STATION  
 
The Sorenson Pump Station delivers water from the Sorenson tanks to the Green Hill 
tank and service area.  It has a theoretical pumping capacity of 2100 gpm with all three 
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pumps running.  However, actual pump testing with all three pumps running showed a 
total capacity closer to 1,800 gpm.  This equates to a current peak capacity of 2,592,000  
gallons per day (without redundancy).   
 
With one pump off line, the daily pumping capacity is about 1,728,000 gallons per day.  
Current Upper Zone peak demand is estimated to be 800,000 gallons per day.  Peak 
future demand for this zone, assuming virtually all developmental growth occurs in this 
zone, is estimated to be  = 2,133,000 gallons per day (1480 gpm).   
 
The Sorenson pumps, therefore, are adequate to meet current and future peak demands 
with all three pumps operational.  It would be wise, however, to add additional pump(s) 
in the future for system redundancy. 
 
 
6.7 TRANSMISSION PIPING 
 

a) Treatment Plant to Sorenson Tank:  This 24” DIP line must convey peak daily 
demand for the entire system (4.6 MGD or 3,200 gpm).  Line velocity at peak 
flow is only 2.3 feet per second.  Calculated frictional head losses are minimal 
(about 5 psi) under this scenario.  The line is more than adequately sized.  
However, it is notable that in the event of breakage or interruption, the entire 
Kemmerer-Diamondville area would be without supply.  This risk is 
particularly high at the river and railroad track crossings given the associated 
difficulties in making repairs at these locations.  As a minimum, redundancy 
should be provided at these locations.  Ideally, there should be a redundant 
pipeline. 

 
b) Sorenson Tank Pump Station to Green Hill Tank:  This 16” line is also vital for 

service to the upper and intermediate zones.  It will also be the primary 
supply feed for future growth as it occurs in the northwest portions of the 
system.  Operators report that this line is in good condition.  The line does not 
cross any significant waterways or other obstacles.  Access for maintenance 
is good.  This line must convey peak daily demand for the Upper Zone (2.1 
MGD or 1,480 gpm future).  Line velocity at peak flow is only 2.5 feet per 
second under future peak daily demands.  Calculated frictional head losses 
are minimal (less than 5 psi) under this scenario.  The line is adequately 
sized.   

 
c) Green Hill Tank to North:  This 12” DIP line is reportedly in poor condition 

with significant maintenance concerns.  It is the only line feeding the areas 
along Highway 30 (business loop).  It will also play a primary role in delivering 
water to new areas as growth occurs in the system.    It must be adequately 
sized to carry peak hour as well as fire demands.  Current pipe sizing is 
marginal to deliver fire protection to the northwest end of the system.   
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7.0 RECOMMENDATIONS AND CONCLUSIONS 
 

 
7.1   CONCLUSIONS and RECOMMENDED SYSTEM IMPROVEMENTS  
 
Key recommendations and conclusions are summarized as follows.  Recommended 
system improvements are shown schematically in Figure 7.1. 
 
 
7.1.1 Sorenson Tank Rehabilitation:  The 1.5 MG Sorenson tank has an inverted pre-

stressed tee roof deck. That deck is experiencing unusual progressing spalling 
from the underside.  The existing support beam and columns appear to be in 
good condition.  Given the possibility that the problem may be manufacturing 
materials related, the most certain long-term solution is the replacement of that 
deck with new double tees.  It is also recommended that the new deck be 
covered with a membrane liner to prohibit moisture penetration. 

 
7.1.2 Construct Additional Green Hill Storage (1 MG):  The Green Hill Tank is 

marginally adequate for current demands, assuming maximum fire protection of 
2,000 gpm for 2 hours to the north area.  To meet future demands, it is calculated 
that, as a minimum, an additional 673,000 gallons will be needed at this location.  
Given the critical nature of this storage at the high end of the system, and it’s 
redundancy significance to the overall system, an additional 1 MG tank is 
recommended at this location to provide redundancy in the event of pump or 
transmission line failure. 

 
7.1.3 Construct Parallel 24” Transmission Line (Treatment Plant to Sorenson Tank):  

The existing 24” transmission line is literally the life-blood of the entire system.  
Although the KDJPB has not had serious maintenance problems with this line in 
recent history, there is still great concern about the lack of redundancy to feed 
water from the treatment plant.  This is particularly of concern at the river 
crossing and at the railroad tracks, where line breakage could result in longer-
term outages.  It is recommended that a second transmission line be constructed 
to insure adequate system redundancy.  Subject to funding, it may be advisable 
to construct this line in two phases: 

 
A. Construct critical areas of parallel 24” line (river crossing and railroad 

crossing.) 
B. Construct remainder parallel 24” line from water treatment plant to river 

and from railroad to Sorenson Tank. 
 
7.1.4 Extend Intermediate Zone (South End):  The school area situated west of 3rd 

street and north of Keane St. is located in the lower base pressure zone.  This 
critical area has low pressures and only limited (approximately 500 gpm) fire 
protection. In addition to low pressures, it is fed via a single 6” dead-end line 
running along 3rd street.   It is recommended that the intermediate zone be 
extended to the south to include the school facilities.  Isolating the 8” line running 
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in the alley between 3rd and 2nd streets (from Moose to Antelope) into the 
intermediate zone would be helpful in the short term.  It should be noted that the 
10” line running along in 2nd avenue is a dedicated feed from the Sorenson tank 
to the base zone and cannot be changed to the intermediate zone.  The 
recommended long-term solution is to construct a new 8” looping line from the 
intermediate zone along 3rd street from Elk to Antelope. 

 
7.1.5 Construct 16” Green Hill Transmission Line:  This transmission line is the sole 

feed to the northwest portion of the service area.  This is also the area where the 
bulk of future growth is likely to occur.  This line is reportedly deteriorated and 
has a history of maintenance problems.  It is recommended that a second 
parallel line be constructed.  The new line should be increase to 16”for future 
peak demands and fire protection. 

 
7.1.6 Raw Water River Intake Facility :  Historically, system operators have been 

required to sand-bag the Ham’s Fork cut-off wall during low flow periods to draw 
adequate raw water supply from the river.  This was, in our opinion, indicative of 
a hydraulic suction head problem associated with the existing pump type and 
configuration.  A revised pump and intake facility is currently under design by 
Forsgren Associates as part of the on-going water treatment project. (See figures 
7.2 and 7.3).  No changes are necessary or recommended for the river cut-
off wall.  

 
7.1.7 PRV Replacements / Repairs:  Field inspections revealed that all PRV’s in the 

system were in need of repair or replacement.  These PRV’s are critical for fire 
protection and the proper operation of the system.  The KDJPB has retained 
Aqua Environmental to rebuild these valves.  Forsgren Associates with working 
directly with them to establish working pressures, etc. 

 
7.1.8 Sorenson Pump Station Enlargement:  The Sorenson Pump Station is, in our 

opinion, adequately sized to meet current and foreseeable future demands.  
There is significant room for pumping capacity expansion in this building in the 
future if required for system redundancy or to accommodate unanticipated 
demands.  No increases to pump station capacity are recommended at this 
time. 
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7.2 PRIORITIES 
 
Recommended improvements have been prioritized as follows to allow for the possibility 
of phased funding.   
  
 

Table 7.1 
Recommended System Improvement Priorities 

Priority Description Notes 
1 Sorenson Tank Rehabilitation  Replace failing roof on 1.5 MG tank. (REF 

7.1.1) 

2 Additional Green Hill Storage (1 MG)  Provide needed system redundancy and 
provide for future growth  (REF 7.1.2) 

3           
Construct Parallel 24” Treatment Plant 
to Sorenson Transmission Line (River 
Crossing through Railroad Crossing) 

Minimum required for system vital supply 
redundancy (REF 7.1.3A) 

4 Extend Intermediate Zone (8” waterline 
along 3rd Street from Elk to Antelope) 

Needed to enhance pressures and fire 
protection (REF 7.1.4) 

5 Construct 16” Green Hill Transmission 
Line  

Needed to enhance fire protection and 
address service interruption problems 
associated with deteriorated line.  (REF 
7.1.5) 

6           

Construct Parallel 24” Treatment Plant 
to Sorenson Transmission Line (From 
WTP to river crossing and from railroad 
to Sorenson Tank) 

To provide full transmission  redundancy  
(REF 7.1.3B) 

* Raw Water Intake Pumping Facility Work is on-going as part of WTP project 

* PRV Replacements and Repairs Work is currently on-going 
 
 
 
7.3  ECONOMICS 
 
7.3.1  Estimated Project Costs 
 

Estimated costs for recommended projects are summarized in Table 7.2.  These 
costs are reflective of estimated 2011 construction costs and include engineering 
plus a 15% contingency.  Detailed cost estimated can be found in Appendix “A” 
of this report. 
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Table 7.2 

Estimated Project Costs 

Item 
No. Description 

Estimated Cost 
(inclusive of 

engineering and 
contingency) 

1 Sorenson Tank Rehabilitation $293,900 

2 Additional Green Hill Storage (1 MG) 
$1,689,300 

3        
Construct Parallel 24” Treatment Plant to 
Sorenson Transmission Line (River 
Crossing through Railroad Crossing) $797,800 

4 Extend Intermediate Zone (8” waterline 
along 3rd Street from Elk to Antelope) $115,900 

5 Construct 16” Green Hill Transmission Line  $884,700 

6        

Construct Parallel 24” Treatment Plant to 
Sorenson Transmission Line (From WTP to 
river crossing and from railroad to Sorenson 
Tank) $2,416,700 

* Raw Water Intake Pumping Facility N/A – Work is ongoing as 
part of WTP project 

* 
PRV Replacements and Repairs 

N/A – Work is ongoing 
through maint. budget 

 
 
 
 
7.3.2  Financing 
 

 WWDC Funding :    An assumption of 67% grant assistance for new 
construction from WWDC is used in this financial analysis based on 
discussions with WWDC staff and the experience on other similar projects.  
Replacement projects are assumed to be funded at 50% grant.   Eligible 
project expenses include supply, transmission, and storage.  Distribution 
piping and services, and meters are typically not eligible for WWDC funding 
participation. 

 
 USDA Rural Development:  The USDA Rural Development program 

favors rural low-to-moderate income communities.  It is unlikely that 
Kemmerer-Diamondville could meet the eligibly criteria for grant funding 
based on size and income levels.   

 
 Wyoming State Loan and Investment (SLIB):   It is proposed that non-

WWDC eligible expenses, such as the rural distribution system, be funded 
though the SLIB program.  In the past, they have typically granted 50% of 
eligible project costs.  SLIB can provide grants in higher percentages based 
on project need and funding availability.    
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 State Revolving Fund (SRF):  Portions of this project are likely eligible for 
SRF loan funding (for balance of the project not grant funded.)  An SRF 
loan at 2.5% over a period of 20 years has been assumed.  SRF funding 
will require compliance with NEPA and other federal requirements.  If the 
KDJPB elects to use SRF funding, the project(s) must be placed on their 
intended use plan to begin the SRF funding process. 

 
7.3.3  Rate Impacts  - Financial Capacity 
 

Project costs and rate payer impacts based on an assumed funding scenario are 
summarized in Table 7.3.   Project loan payments are broken down by monthly 
cost per existing connection to determine the average potential rate impact.  This 
tables assumes that all matching funds would be borrowed.   
 
A detailed five year budget projection is contained in Appendix “B”.  These 
spread sheet is based on the capacity development worksheet format developed 
by Wyoming SLIB / SRF program.  Operating budgets were provided by the 
KDJPB.  The rate financial projections include other capital projects including a 
$9.5 million water treatment plant currently under design.   
 
It was assumed that the capital improvements recommended in this study would 
be constructed in 2011 with the exception of Item #6 (24” transmission line from 
the water treatment plant to the river and from the railroad to the Sorenson tank) 
which would be constructed the following year. 
 
It is notable that the KDJPB has previously raised their rates in order to build a 
capital reserve account in anticipation of the water treatment plant and other 
capital project needs.  The capacity development analysis indicates a growing 
reserve balance with an adequate dept coverage ratio of 1.59 in year five and an 
operating ratio of 1.79 in year five.   
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Table 7.3 
Project Funding / Rate Payer Impacts  

ASSUMED FUNDING SOURCE 

Item # Description 
Estimated 

Project Cost  

WWDC Grant 
(67% new 

construction – 
50% 

Rehabilitation)
WWDC Loan 
(4%, 30-year 

50% SLIB 
Grant 

SRF Loan 
(2.5%, 20-

year) 
Annual 

Payment 

Monthly 
Cost per 

Ratepayer 
(Based on 

1,440 current 
users) 

1 
Sorenson Tank Rehabilitation 

$     297,800 $       148,900 $       148,900 $       8,610 $   0.50 

2 
Additional Green Hill Storage (1 MG) 

$  1,689,300   $    1,131,800 $       557,500 $     32,240 $   1.87 

3       

Construct Parallel 24” Treatment 
Plant to Sorenson Transmission Line 
(River Crossing through Railroad 
Crossing) $     797,800 $       534,500

 
 

$        263,300 $    15,226. $   0.88 

4 

Extend Intermediate Zone (8” 
waterline along 3rd Street from Elk to 
Antelope) $     115,900  $          57,950 $ 57,950 $      3,717 $  0.22 

5 
Construct 16” Green Hill 
Transmission Line  $    884,700 $       592,750 $       291,950 $     16,883 $  0.98 

6 

Construct Parallel 24” Treatment 
Plant to Sorenson Transmission Line 
(From WTP to river crossing and 
from railroad to Sorenson Tank) $  2,416,700 $     1,619,200 $       797,500 $     46,120 $  2.66 

  TOTALS  $  7.11 
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7.4  PERMITTING 
 
The following permit requirements are anticipated for the implementation of the 
recommendations herein: 
 

• Wyoming DEQ Permit to Construct:  This permit is required for all public water 
system projects.  Wyoming DEQ will require final plans and specifications as part 
of the application and review process.   

 
• Right-of-way Acquisition:  It is assumed that all recommended improvements 

would be constructed within existing easements or public rights-of-way.. 
 

• Lincoln County License Agreement:  Waterline construction within county 
roads, will require a license agreement issued by Lincoln County. 

 
• Archeological Clearance:  In the State of Wyoming, all projects of this type 

typically must be reviewed by a qualified archeologist to insure that archeological 
findings are not inadvertently disturbed or lost.  Virtually all of the property 
impacted by this project (with the exception of potential well and tank sites has 
been previously disturbed.   

 
• US Army Corps of Engineers 404 Permit:  A new pipeline crossing of the river 

will require a Corps of Engineers 404 permit.  There is a good chance that this 
type of work would be covered under a nationwide permit, thus simplifying the 
permitting process. 

 
• Railroad:  Any encroachment or crossing of railroad tracks will require approval 

and permitting by that entity.   
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Appendix A 
 

Cost Estimates 



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Mobilization, Bonding, Etc.  (5% of total) Lump Sum 1 96,642.50 96642.50
2 Traffic Control Lump Sum 1 15,000.00         15000.00
3 8"  Pipe including fittings LF 0 30.00                0.00
4 12-inch Pipe including fittings LF 0 37.00                0.00
5 24-inch Pipe including fittings LF 13500 90.00                1215000.00
6 Blow-off Hydrants Each 4 4,500.00           18000.00
7 Surface Repairs LF 13500 8.00                  108000.00
8 Foundation Stabilization Material LF 3000 6.00                  18000.00
9 River Crossing - 30" Casing LF 180 950.00              171000.00
10 Railroad Crossing - 30" Casing LF 150 900.00              135000.00
11 Highway X-ing - US 30 Bus (Fossil Butte Road) LF 80 900.00              72000.00
12 Carsonite Markers Each 30 75.00                2250.00
13 Air and Vacuum Valve Sta Each 8 2,500.00 20000.00
14 8" Gate Valve & Box Each 5 1,800.00 9000.00
15 12" Gate Valve & Box Each 0 2,300.00 0.00
16 24" Butterfly Valve and Box Each 12 5,800.00 69600.00
17 Mainline Connections Each 8 10,000.00 80000.00

CONSTRUCTION TOTAL $2,029,492.50

Preparation of Final Plans and Specs. 10.00% $202,949

Permitting & Licensing & Mitigation $5,000

Legal Fees Lump Sum N/A

ROW Acquisition $20,000

Construction Cost (From Above) $2,029,493

Const. Engineering Costs (10% of Const. Cost) 10.00% $202,949

CONSTRUCTION SUBTOTAL $2,232,442

Contingency (15 % of Const. Subtotal) $334,866

CONSTRUCTION COST TOTAL $2,567,308

SUBTOTAL $2,795,257

Inflation (5% per year) Year 3 $419,288.59

TOTAL ESTIMATED PROJECT COST $3,214,546

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

Treatment Plant to Sorenson Parallel Transmission Line

Estimate Updated  - September 2009



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Demoliton and Removal of Existing Roof and Closure Wall Lump Sum 1 30,000.00 30000.00
2 New 24" Pre-stressed Double Tees (placed) SF 7,300 14.00 102200.00
3 New Closure Wall LF 300 100.00 30000.00
5 Disinfection Lump Sum 1 3,500.00 3500.00
6 Balasted Membrane Roof Cover Lump Sum 1 30,000.00 30000.00

CONSTRUCTION TOTAL $195,700.00

Preparation of Final Plans and Specs. 10.00% $19,570

Permitting & Licensing & Mitigation

Legal Fees Lump Sum N/A

ROW Survey N/A

ROW Acquisition N/A

Construction Cost (From Above) $195,700

Const. Engineering Costs (10% of Const. Cost) 10.00% $19,570

CONSTRUCTION SUBTOTAL $215,270

Contingency (15 % of Const. Subtotal) $32,291

CONSTRUCTION COST TOTAL $247,561

SUBTOTAL $267,131

Inflation (5% per year) Year 2 $26,713.05

TOTAL ESTIMATED PROJECT COST $293,844

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

Sorenson Tank Roof Replacement (1.5 MG)

Estimate Updated  - September 2009



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 BASF Sonocrete (or equal) Patching and Joint Repiar CF 50 60.00 3000.00
2 Sonoguard (or equal) polyurethane waterproofing SF 7,300 4.00 29200.00
3 Crew Time and Scaffolding Hour 80 100.00 8000.00
4 Disinfection Lump Sum 1 3,000.00 3000.00

CONSTRUCTION TOTAL $43,200.00

Preparation of Final Plans and Specs. 10.00% $4,320

Permitting & Licensing & Mitigation

Legal Fees Lump Sum N/A

ROW Survey N/A

ROW Acquisition N/A

Construction Cost (From Above) $43,200

Const. Engineering Costs (10% of Const. Cost) 10.00% $4,320

CONSTRUCTION SUBTOTAL $47,520

Contingency (15 % of Const. Subtotal) $7,128

CONSTRUCTION COST TOTAL $54,648

SUBTOTAL $58,968

Inflation (5% per year) Year 2 $5,896.80

TOTAL ESTIMATED PROJECT COST $64,865

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

Sorenson Tank Roof Remedial Repairs (1.5 MG)

Estimate Updated  - September 2009



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Mobilization, Bonding, Etc.  (5% of total) Lump Sum 1 27,882.50 27882.50
2 Traffic Control Lump Sum 1 5,000.00           5000.00
3 8" Pipe including fittings LF 50 30.00                1500.00
4 12-inch Pipe including fittings LF 2200 37.00                81400.00
5 16-inch Pipe including fittings LF 6300 55.00                346500.00
6 Blow-off Hydrants Each 1 3,500.00           3500.00
7 Surface Repairs LF 8550 6.00                  51300.00
8 Foundation Stabilization Material LF 1000 6.00                  6000.00
9 Ditch / Creek Crossings Crossing Each 3 2,000.00           6000.00
10 Carsonite Markers Each 10 75.00                750.00
11 Air and Vacuum Valve Sta Each 2 2,500.00 5000.00
12 8" Gate Valve & Box Each 2 1,800.00 3600.00
13 12" Gate Valve & Box Each 4 2,300.00 9200.00
14 16: Butterfly Valve and Box Each 3 4,300.00 12900.00
15 Mainline Connections Each 5 5,000.00 25000.00

CONSTRUCTION TOTAL $585,532.50

Preparation of Final Plans and Specs. 10.00% $58,553

Permitting & Licensing & Mitigation $5,000

Legal Fees Lump Sum N/A

ROW Acquisition $0

Construction Cost (From Above) $585,533

Const. Engineering Costs (10% of Const. Cost) 10.00% $58,553

CONSTRUCTION SUBTOTAL $644,086

Contingency (15 % of Const. Subtotal) $96,613

CONSTRUCTION COST TOTAL $740,699

SUBTOTAL $804,252

Inflation (5% per year) Year 2 $80,425.19

TOTAL ESTIMATED PROJECT COST $884,677

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

Green Hill Transmission Line Replacement

Estimate Updated  - September 2009



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Excavation, Grading, Backfill Lump Sum 1 44,000.00 44000.00
2 Concrete Storage Tank Gallon 1,000,000 0.85 850000.00
3 Tank Roof Lump Sum 1 125,000.00 125000.00
4 Tank Hardware Lump Sum 1 35,000.00 35000.00
5 Disinfection & Testing Lump Sum 1 3,500.00 3500.00
6 Site Restoration and Seeding Lump Sum 1 4,000.00 4000.00
7 Drain Outlet & Piping LF 250 65.00 16250.00
8 Fencing LF 400 25.00 10000.00
9 Access gate Lump Sum 1 1,800.00           1800.00
10 Valving and Control Vault Lump Sum 1 20,000.00 20000.00
11 Telemetry and Electrical Lump Sum 1 10,000.00 10000.00
12 Hypochlortie Disnfection Facilities Lump Sum 0 20,000.00 0.00
13 Misc. Site Piping LF 400 50.00 20000.00

CONSTRUCTION TOTAL $1,139,550.00

Preparation of Final Plans and Specs. 8.00% $91,164

Permitting & Licensing & Mitigation

Legal Fees Lump Sum N/A

ROW Survey $3,000

ROW Acquisition N/A

Construction Cost (From Above) $1,139,550

Const. Engineering Costs (10% of Const. Cost) 10.00% $113,955

CONSTRUCTION SUBTOTAL $1,253,505

Contingency (15 % of Const. Subtotal) $188,026

CONSTRUCTION COST TOTAL $1,441,531

SUBTOTAL $1,535,695

Inflation (5% per year) Year 2 $153,569.48

TOTAL ESTIMATED PROJECT COST $1,689,264

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

Green Hill Tank (1,000,000 gallon)

Estimate Updated  - September 2009



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Mobilization, Bonding, Etc.  (5% of total) Lump Sum 1 3,500.00 3500.00
2 Traffic Control Lump Sum 1 3,000.00           3000.00
3 8" Pipe including fittings LF 800 30.00                24000.00
6 Blow-off Hydrants Each 0 3,500.00           0.00
7 Street Repairs SF 5600 4.50                  25200.00
8 Foundation Stabilization Material LF 0 6.00                  0.00
9 Ditch / Creek Crossings Crossing Each 0 2,000.00           0.00

10 Carsonite Markers Each 0 75.00                0.00
11 Air and Vacuum Valve Sta Each 0 2,500.00 0.00
12 8" Gate Valve & Box Each 6 1,800.00 10800.00
15 Mainline Connections Each 2 3,500.00 7000.00

CONSTRUCTION TOTAL $73,500.00

Preparation of Final Plans and Specs. 10.00% $7,350

Permitting & Licensing & Mitigation $5,000

Legal Fees Lump Sum N/A

ROW Acquisition $0

Construction Cost (From Above) $73,500

Const. Engineering Costs (10% of Const. Cost) 10.00% $7,350

CONSTRUCTION SUBTOTAL $80,850

Contingency (15 % of Const. Subtotal) $12,128

CONSTRUCTION COST TOTAL $92,978

SUBTOTAL $105,328

Inflation (5% per year) Year 2 $10,532.75

TOTAL ESTIMATED PROJECT COST $115,860

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

3rd Street Line Extension

Estimate Updated  - September 2009



ESTIMATED
ITEM ESTIMATED UNIT 
NO. DESCRIPTION UNIT QUANTITY PRICE TOTAL

1 Mobilization, Bonding, Etc.  (5% of total) Lump Sum 1 24,427.50 24427.50
2 Traffic Control Lump Sum 1 5,000.00           5000.00
3 8"  Pipe including fittings LF 0 30.00                0.00
4 12-inch Pipe including fittings LF 0 37.00                0.00
5 24-inch Pipe including fittings LF 1000 90.00                90000.00
6 Blow-off Hydrants Each 2 4,500.00           9000.00
7 Surface Repairs LF 1000 8.00                  8000.00
8 Foundation Stabilization Material LF 1000 6.00                  6000.00
9 River Crossing - 30" Casing LF 180 950.00              171000.00
10 Railroad Crossing - 30" Casing LF 150 900.00              135000.00
11 Highway X-ing - US 30 Bus (Fossil Butte Road) LF 0 900.00              0.00
12 Carsonite Markers Each 10 75.00                750.00
13 Air and Vacuum Valve Sta Each 2 2,500.00 5000.00
14 8" Gate Valve & Box Each 0 1,800.00 0.00
15 12" Gate Valve & Box Each 0 2,300.00 0.00
16 24" Butterfly Valve and Box Each 6 5,800.00 34800.00
17 Mainline Connections Each 2 12,000.00 24000.00

CONSTRUCTION TOTAL $512,977.50

Preparation of Final Plans and Specs. 10.00% $51,298

Permitting & Licensing & Mitigation $5,000

Legal Fees Lump Sum N/A

ROW Acquisition $20,000

Construction Cost (From Above) $512,978

Const. Engineering Costs (10% of Const. Cost) 10.00% $51,298

CONSTRUCTION SUBTOTAL $564,275

Contingency (15 % of Const. Subtotal) $84,641

CONSTRUCTION COST TOTAL $648,917

SUBTOTAL $725,214

Inflation (5% per year) Year 2 $72,521.43

TOTAL ESTIMATED PROJECT COST $797,736

KEMMERER-DIAMONDVILLE WATER SYSTEM
PRELIMINARY CONSTRUCTION COST ESTIMATE

Treatment Plant to Sorenson Parallel Transmission Line - Railroad and River Xing Only

Estimate Updated  - September 2009
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CAPACITY DEVELOPMENT

Additional Financial Worksheets for DWSRF Loan Recipients and New Community Water Systems (CWS)
and New Non-Transient Non-Community Water Systems

SUMMARY
Last Year Current Year Year 2 Year 3 Year 4 Year 5

Five Year Projections Actual Budget Projected Projected Projected Projected
Beginning Cash on Hand $1,436,512 $1,451,506 $1,627,963 $1,781,542 $1,925,706 $2,019,228

Add:
  Cash Receipts (worksheet 1, 5T) $811,013 $950,000 $10,480,000 $5,940,500 $3,616,700 $1,200,000

Less:
  Operating Expenditures (worksheet 2, 8T) $514,761 $595,895 $613,773 $632,188 $651,154 $670,689
  Debt Service (worksheet 3, 9T) $8,503 $8,503 $193,503 $209,503 $286,179 $332,299
  Capital Improvements (worksheet 4, 10T) $0 $0 $9,350,000 $4,785,500 $2,416,700 $0
  Deposits to Reserves (worksheet 5, 11T) $272,755 $169,145 $169,145 $169,145 $169,145 $169,145

Ending Cash on Hand $1,451,506 $1,627,963 $1,781,542 $1,925,706 $2,019,228 $2,047,095

Number of Customer Accounts 1,440 1,440 1,440 1,440 1,440 1,440
Average Annual User Charge per account $563.20 $659.72 $784.72 $805.56 $833.33 $833.33

$46.93 $54.98 $65.39 $67.13 $69.44 $69.44
Coverage Ratio ((3T-8T)/9T) 34.84 41.64 2.67 2.52 1.92 1.59
Operating Ratio (1T/8T) 1.58 1.59 1.84 1.83 1.84 1.79

Applicant:
Updated by:

Date: October 22, 2009
Clarence Kemp  to reflect WWDC Level I Study Recommendations
Kemmerer-Diamondville Joint Powers Board



SUMMARY
Rows in top table are self-explanatory
Note that Ending Cash on Hand equals 
Beginning Cash on Hand for next year.
Number of Customer Accounts Use most recent system data or expected increases.
Ave Annual User Charge per Customer 
Account

Coverage Ratio (3T-8T)/9T

Measure of the sufficiency of net operating profit to cover the debt service 
requirements of the system.  A bond covenant might require this to meet or exceed 
certain limits (e.g. 1.25).

Operating Ratio (1T/8T)

Measure of whether operating revenues are sufficient to cover OM&R expenses.  An 
operating ratio of 1.0 is the bare minimum for a self-supporting facility.  With debt 
service requirements, the operating ratio would have to be higher.

WORKSHEET 1 - RECEIPTS
1. Cash Receipts:  

  a. Unmetered Water Revenue

All cash received/estimated for water supplied to residential, commercial, industrial 
and public customers where the customer charge is not based on quantity, i.e., it's 
based on diameter of service pipe, room, foot of frontage or other type units.

  b. Metered Water Revenue
All cash received/estimated for water supplied to residential, commercial, industrial 
and public customers where the charge is based on quantity of water delivered.

  c. Other Water Revenue
Other cash received/estimated from sale of water, e.g., sales for irrigation, sales for 
resale, inter-municipal sales, advalorem taxes (OM&R portion) etc.

1T.  Total Water Revenues (1a thru 1c) Self-explanatory
2. Cash Receipts from Other Income:
  a. Connection Fees All cash received/estimated for connection of customer service during the year.

  b. Interest and Dividend Income

All cash received/estimated on interest income from securities, loans, notes, etc., 
whether the securities are carried as investments or included in sinking or reserve 
accounts.

DIRECTIONS - ADDITIONAL FINANCIAL WORKSHEETS



  c. Other Income

Other revenues collected/estimated during the period (e.g., disconnection or change 
in service fees, profit on materials billed to customers, servicing of customer lines, 
late payment fees, rents, sales of assets, advalorem taxes (infrastructure portion), 
etc.).

2T. Total Other Income (2a thru 2c)
3T. Total Cash Revenues (1T + 2T) Self-explanatory
4. Other Cash Receipts

  a. Transfers in/Additional Rev Needed
Includes transfers from other funds within the municipality or can be used as a 
"plug" figure when determining the additional cash needed to cover cash needs.

  b. Loans, Grants or other Cash Injection
Includes loans or grants from financial institutions, inter-municipal loans, state or 
federal sources.

4T. Total Other Cash Receipts (4a thru 
4b) Self-explanatory
5T. Total Cash Receipts (3T + 4T) Self-explanatory

WORKSHEET 2 - OPERATING EXPENDITURES

6. Operating Expenses

Use actual amounts paid when completing the prior year.  Estimate the amounts for 
projected years based on prior year amounts, trends and other known variables 
(including those related to needs identified in the self-assessment).

  a. Salaries and wages

Cash expenditures made/estimated for salaries, bonuses and other consideration 
for work related to the O&M of the facility, including administration, and 
compensation for officers, directors, etc.

  b. Employee Pensions and Benefits
Paid vacations, paid sick leave, health insurance, unemployment insurance, pension 
plan, etc.

  c. Purchased Water Amounts paid/estimated for cost of water purchased for resale.
  d. Purchased Power Amounts paid/estimated for all electrical power for the utility.

  e. Fuel for Power Production
Amounts paid/estimated for fuel purchased for the production of power to operate 
pumps, etc.

  f. Chemicals Amounts paid/estimated for chemicals used in the treatment and distribution.

  g. Materials and Supplies
Amounts paid/estimated for materials and supplies used for O&M of the PWS other 
than those under contractual services.

  h. Contractual Services - Engineering
Amounts paid/estimated to outside engineers to perform ongoing engineering work 
for the facility.



  i. Contractual Services - Other
Amounts paid/estimated for costs of outside accounting, legal, managerial, and 
other services.

  j. Rental of Equipment/Real Property
Amounts paid/estimated for costs associated w/the rental of equipment, buildings 
and real property.

  k. Transportation Expenses
Amounts paid/estimated for automobile, truck, equipment, and other vehicle use 
and maintenance.

  l. Laboratory Self-explanatory

  m. Insurance
Amounts paid/estimated for vehicle, liability, workers' compensation and other 
insurance.

  n. Regulatory Commission Expenses
Amounts paid/estimated for rate cases and other activities with a regulatory 
commission.

  o. Advertising Amounts paid/estimated for informational, instructional and other advertising.

  p. Miscellaneous
Amounts paid/estimated for all expenses not included elsewhere (e.g. permit fees, 
training, etc.).

  q. Other
6T.  Total Cash 0perating Expenses Total of lines 6a thru 6q
7T. Total Replacement Expenditures Amounts paid/estimated for replacement of equipment to maintain system integrity.
8T. Total OM&R Expenditures (6T + 7T)  

WORKSHEET 3 - DEBT SERVICE
9. Debt Service

  a. Capital Lease Payments
Include cash payments made/estimated for leased/rented vehicles and equipment 
and capital lease payments.

  b. Loan Principal Repayments
Include cash payments made/estimated for principal on all loans, including vehicle 
and equipment purchases on time payments.

  c. Loan Interest Payments Self-explanatory
  d. Transfers Out Include cash transfers made/estimated to funds or entities outside the PWS.
9T. Total Debt Service/Transfers Out Total of lines 9a thru 9d

WORKSHEET 4 - CAPITAL IMPROVEMENTS

10. Capital Purchases (specify):

Amount of cash outlays/estimates for items such as equipment, building, vehicle 
purchases, and leasehold improvements that were not a part of the initial design of 
the PWS infrastructure.



10T.  Total Capital Purchases

WORKSHEET 5 - DEPOSITS TO RESERVES

11. Deposits to Reserves:
Do not include depreciation as a reserve unless there is actually a "depreciation" 
reserve that has cash set-aside for future expansion.

  a. Debt Service Reserve
Funds specifically set-aside to meet debt service requirements or requirements set 
forth in a loan covenant/bond indenture.

  b. Bond Retirement Reserve Funds specifically set aside to retire debt as it is scheduled.

  c. Capital Improvement Reserve
Funds specifically set aside to meet long-term objectives for major facility 
expansion, improvement and/or the construction of a new facility.

  d. Replacement Reserve
Funds specifically set aside for the future replacement of equipment needed to 
maintain the integrity of the facility over its useful life.

  e. Other
11T. Total Deposits to Reserves Total of lines 11a thru 11e



WORKSHEET 1 - RECEIPTS

Last Year Current Year Year 2 Year 3 Year 4 Year 5
Five Year Projections Actual Budget Projected Projected Projected Projected
1. Cash Receipts From Water Revenues:
  a. Unmetered Water Revenue
  b. Metered Water Revenue $811,013 $950,000 $1,130,000 $1,160,000 $1,200,000 $1,200,000
  c. Other Water Revenue
1T.  Total Water Revenues (1a thru 1c) $811,013 $950,000 $1,130,000 $1,160,000 $1,200,000 $1,200,000

2.  Cash Receipts From Other Income
  a. Connection Fees
  b. Interest and Dividend Income
  c.  Other
2T.  Total Other Income (2a thru 2c) $0 $0 $0 $0 $0 $0

3T.  Total Cash Revenues (1T + 2T) $811,013 $950,000 $1,130,000 $1,160,000 $1,200,000 $1,200,000

4.  Other Cash Receipts
  a. Transfers in
  b. Loans, Grants or other Cash Received
Grants on new water plant $6,470,000
Loans on new water plant $2,880,000
Grants on new meter system $750,000
Loans on new meter system $250,000
Loans on Sorenson Tank Rehab $148,900
Grants on Sorenson Tank Rehab $148,900
Loans on Green Hill Tank $551,500
Grants on Green hill Tank $1,131,800
Loans on 24" Trans Phase 1 $263,300
Grants on 24' Trans Phase 1 $534,500
Loans on Intermediate Zone Ext $57,950
Grants on Intermediate Zone Ext $57,950
Loans on 16" Green Hill Trans $292,950
Grants on 16" Green Hill Trans $592,750
Loans on 24" Trans Phase II $797,500
Grants on 24" Trans Phase II $1,619,200
4T.  Total Other Cash Receipts (4a + 4b) $0 $0 $9,350,000 $4,780,500 $2,416,700 $0

5T. Total Cash Receipts (3T + 4T) $811,013 $950,000 $10,480,000 $5,940,500 $3,616,700 $1,200,000



WORKSHEET 2 - OPERATING EXPENDITURES

Last Year Current Year Year 2 Year 3 Year 4 Year 5
Five Year Projections Actual Budget Projected Projected Projected Projected
6. Operating Expenses
  a. Salaries and wages $236,204 $253,390 $260,992 $268,822 $276,887 $285,194
  b. Employee Pensions and Benefits $83,294 $98,531 $101,487 $104,532 $107,668 $110,898
  c. Purchased Water
  d. Purchased Power $74,591 $65,300 $67,259 $69,277 $71,355 $73,496
  e. Fuel for Power Production $15,857 $17,500 $18,025 $18,566 $19,123 $19,697
  f. Chemicals $47,589 $54,322 $55,952 $57,631 $59,360 $61,141
  g. Materials and Supplies $10,930 $11,962 $12,321 $12,691 $13,072 $13,464
  h. Contractual Services - Engineering
  i. Contractual Services - Other
  j. Rental of Equipment/Real Property $3,798 $4,650 $4,790 $4,934 $5,082 $5,234
  k. Transportation Expenses
  l. Laboratory
  m. Insurance 
  n. Regulatory Commission Expenses
  o. Advertising
  p. Miscellaneous $10,502 $74,730 $76,972 $79,281 $81,659 $84,109
  q. other
6T. Total Operating Expenses (6a thru 6p) $482,765 $580,385 $597,798 $615,734 $634,206 $653,233

7. Replacements:
  a. Replacement Expenditures
Instrument testing & measuring equip $31,996 $15,510 $15,975 $16,454 $16,948 $17,456
  b. Other
      (please specify)
7T. Total Replacement Expenditures $31,996 $15,510 $15,975 $16,454 $16,948 $17,456

8T. Total OM&R Expenditures (6T+ 7T) $514,761 $595,895 $613,773 $632,188 $651,154 $670,689



WORKSHEET 3 - DEBT SERVICE

Last Year Current Year Year 2 Year 3 Year 4 Year 5
Five Year Projections Actual Budget Projected Projected Projected Projected
9. Debt Service
  a. Capital Lease Payments
       Lease #1
       Lease #2
       Lease #3
  b. Loan Principal Repayments

$8,503 $8,503 $8,503 $8,503 $8,503 $8,503
  a. Project 1-new water plant $185,000 $185,000 $185,000 $185,000
  b. Project 2-meter system $16,000 $16,000 $16,000
  c. Project 3- Sorenson Tank Rehabilitation (WWDC) $8,610 $8,610
  d. Project 4-Green Hill Storage Tank (WWDC) $32,240 $32,240
  e. Project 5 - 24" Transmission Line (river crossing to RR crossing) (WWDC) $15,226 $15,226
  f. Project 6 - Intermediate Zone Extension $3,717 $3,717
  g. Project 7 - Green Hill Transmission Line (WWDC) $16,883 $16,883
  h. Project 8 - 24" Transmission Line - Remainder (WWDC) $46,120
  c. Loan Interest Payments
       Loan #1
       Loan #2
       Loan #3
  d. Transfers Out

9T. Total Debt Service/Transfers Out $8,503 $8,503 $193,503 $209,503 $286,179 $332,299



WORKSHEET 4 - CAPITAL IMPROVEMENTS

Last Year Current Year Year 2 Year 3 Year 4 Year 5
Five Year Projections Actual Budget Projected Projected Projected Projected
10. Capital Improvements (briefly describe each project)
  a. Project 1-new water plant $9,350,000
  b. Project 2-meter system $1,000,000
  c. Project 3- Sorenson Tank Rehabilitation (WWDC) $297,800
  d. Project 4-Green Hill Storage Tank (WWDC) $1,689,300
  e. Project 5 - 24" Transmission Line (river crossing to RR crossing) (WWDC) $797,800
  f. Project 6 - Intermediate Zone Extension $115,900
  g. Project 7 - Green Hill Transmission Line (WWDC) $884,700
  h. Project 8 - 24" Transmission Line - Remainder (WWDC) $2,416,700

10T. Total Capital Improvements $0 $0 $9,350,000 $4,785,500 $2,416,700 $0



WORKSHEET 5 - DEPOSITS TO RESERVES

Last Year Current Year Year 2 Year 3 Year 4 Year 5
Five Year Projections Actual Budget Projected Projected Projected Projected
11. Deposits to Reserves:
  a. Debt Service Reserve
  b. Bond Retirement Reserve
  c. Capital Improvement Reserve $272,755 $169,145 $169,145 $169,145 $169,145 $169,145
  d. Replacement Reserve
  e. Other
11T. Total Deposits to Reserves 
(11a thru 11e) $272,755 $169,145 $169,145 $169,145 $169,145 $169,145
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