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1. Introduction and Project Description 

The Southfork Estates Improvement and Service District (ISD) owns and operates a rural water 
system located just outside the corporate limits of Gillette, Wyoming located east of Force Road 
near the intersection of Force Road and Roany Road.   
 
In August, 2011 The City of Gillette applied to the WWDC for $60,000,000 to assist with 
funding for the District Extensions to the ongoing Regional Water System Project.  The funding 
consists of a 67% ($40,000,000) grant from the WWDC with a 33% ($20,000,000) local match.  
The local match is planned to be provided from revenues received though a $20,000,000 Specific 
Purpose Excise Tax  (Capital Facilities Tax) which was approved by the Campbell County Voters 
on May 3, 2011.   
 
In order to help determine District Connection priorities and further determine estimated costs for 
the District Extensions, Districts were encouraged to apply for a fully funded WWDC Level II 
study to perform a more detailed evaluation of a possible regional connection as well as to help 
identify other possible deficiencies within their water systems.  In June of 2012, WLC 
Engineering, Surveying and Planning (WLC) was hired by the WWDC to complete this Level II 
study.   The main concerns of the Southfork Estates water system are a lack of back-up supply 
and water quality issues with the current supply well Southfork #1.  The last four (4) quarterly 
samples average 5.95 pCi/L.  It is expected that the EPA will soon issue an Administrative Order 
related to this MCL exceedence.  
 
The primary focus of this study is to evaluate options to resolve water quality issues documents 
from Southfork #1 well.  A main focus is on evaluating the possibility of a connection to the 
Gillette Regional Water System as either a fulltime connection discontinuing the use of Southfork 
#1 well, or as a blended connection with Southfork #1 well.  
 

2. Water Usage 

To determine current water use, water meter readings were obtained from the system 
operator, the Water Guy (Duaine Faucett), for the Southfork Estates ISD over a two year 
period from January 2010 to December 2011.  The records contained the monthly usage figures 
for the master water meter located in the Southfork pump house. The records were entered into a 
database in order to allow for demand calculations for the model.   
 
The Southfork Estates Water System operates as one zone which is pressurized via a 5 HP 
booster pump located in the pump house. The booster pump serves to provide required pressures 
for the highest lots located adjacent to the tank parcel.  Figure 2.1 presents the overall water 
system identifying the lots served by the Southfork Estates ISD. 
 
From the monthly water usage reports provided by the operator, a total water usage was 
calculated for each year and the two corresponding amounts were averaged to create an average 
year demand in gallons. Table 2.1 presents the total year demands for 2010 and 2011, and the 
average year demand.  Monthly readings were available for the past 10 years, but only recent 
years were utilized to determine the average water demand.  Water conservation measures have 
been put in place, including a tiered rate which has reduced water consumption in recent years. 
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Table 2.1: Yearly Water Demand (Gallons) 

Year Demand 

2010 6,362,000 

2011 6,107,000 

Average 6,234,500 

 
The “Average Daily Demand” (ADD) was then calculated by dividing the year demand by 365 
days in a year. This number was used to populate the water model for the “Average Day” 
scenario.  Table 2.2 shows the average daily water use by the system. 

 

Table 2.2: Average Day Demand 
Area GPD GPM 

Southfork IS&D 17,081 11.9 

 
The Peak Daily Demand (PDD) was also determined from the master meter data by averaging the 
two peak demand months for 2010 and 2011 and dividing by the corresponding days in the 
month.  Table 2.3 shows the peak monthly demand for each year and the respective month in 
which it occurred. 
 

Table 2.3: Peak Month Demand (Gallons) 

Year Month Demand 

2010 August   1,391,000 

2011 August 1,501,000 

Average -- 1,446,000 

 
From Table 2.3, the peak month demand is determined to be 1,446,000 gallons. Dividing this 
number by 31 days in August the “Peak Day Demand” (PDD) is calculated to be 46,645 (32.39 
gpm).  The PDD to ADD ratio is then calculated by dividing the PDD by the ADD to come up 
with 2.72. This ratio is used to help determine future peak demands. 
  
The current Peak Hour Demand was determined from the model using diurnal demand patterns 
and running an extended period simulation (EPS).  From the model, the current PHD is 69,967 
gpd (48.59 gpm).  
 
The current ADD of 17,081 gpd and a population of 138 (from District records), creates a per 
capita average water use of 124 gallons per person per day.  During the peak month the per capita 
water use is determined to be 338 gallons per person per day.  Future water use is not expected to 
increase.  All lots within the Southfork Estates ISD are developed and additional growth is not 
expected.  The current estimated demands are utilized for all analysis. 
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3. Hydraulic Analysis 

The layout for the current water system was determined using a combination of existing plans 
from the original installation, collected field survey data, and information from the system 
operator.  This information was compiled and a layout was developed within the Bentley 
WaterCAD V8i modeling software.   
 
The storage tank size and operating levels were determined from information provided by the 
system operator.  The tank diameter is 18’ with a standard maximum operating level of 19’.  The 
well pump is set to turn on when the water level in the tank drops to 13’. This operational data 
was entered into the model to provide for pressures in the system. 
 
The analysis of the Southfork Estates water distribution system shows that the system is 
adequately sized to provide necessary flows and pressures for the current demands required.  
Water age throughout the system is observed to be good as there are no areas of high retention 
time which would reduce the chlorine residual in the water.   
 

4. Geographic Information System (GIS) Development 

The following components are included in the GIS database to provide the Peoples ISD with a 
solid base of geospatial data for their water system and to provide a platform to further develop 
the GIS database in other areas of critical infrastructure management.  The components included 
in the GIS database include: 
 

1. Geodatabase – A geodatabase is a database specifically designed to support the 
collection, maintenance, analysis and visualization of spatial data. The geodatabase 
developed for this project was designed to store water system features and to support 
the implementation of recommended water system improvements identified in the 
Level II Study document.    

 
2. Aerial Photography – high spatial and temporal accuracy aerial imagery provides a 

consistent backdrop for the production of mapping products as well as serving as a 
valuable resource for further spatial data development. Aerial imagery was obtained 
from the City of Gillette for the study area.  

 

5. Water System Operations 

The Southfork Estates ISD currently gets its raw water from a groundwater well, Southfork #1 
which is located near the storage tank. The well was drilled in 1981 to a depth of 1,530’ with the 
pump set at 987’.  The well pump was replaced in 2010 with a Red Jacket 6M304 pump and 30 
HP Centripro motor, set at 1,026’.  The well is currently set to pump at a rate of 55 gpm. Higher 
pumping rates have resulted in excessive natural gas production which results in shorter pump life 
 
A water meter inside the pump house measures the amount of water from the well. The pump 
turns on and off depending on the level of water in the tank using Murphy pressure switches. 
When the water level in the tank drops below 13' the pressure switch sends a signal to start the 
well pump until the tank fills to 19’.    
 
A chlorine gas disinfecting system is used to treat the raw water prior to entering the storage tank.  
The chlorination system is controlled by the well pump turning on and off.  When it turns on, a 
solenoid valve is energized allowing chlorine gas to be injected in the water supply. The chlorine 
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gas is located in a separate cabinet within in the pump house.   

 
Treated water is pumped into the storage tank by the 30 hp well pump. The tank was put into 
service in 1981.  It is a ground level 18’ diameter bolted steel tank with a base elevation of 4765.0 
ft and a height of 24’.  The tank provides a total capacity of 45,683  gallons.  The low level ‘pump 
on’ elevation is 4778.00, which is a 13’ water column.  The tank is reportedly in good condition 
with minimal leaks or deterioration.  The tank was last cleaned in 2010.  The storage tank is able 
to provide adequate storage to meet the ADD of 17,090 gallons. The tank has the capacity to 
provide water for approximately two and a half days at the average day demand should the water 
supply be disconnected.  
 
Water from the tank is distributed to the system via a booster pump located in the pump house 
adjacent to the tank.  The booster pump configuration consists of a 5 hp lead pump and a 5 hp 
backup lag pump. The system is capable of delivering the required demands to the district at 
pressures ranging from 76 to 105 psi.  Internal piping in the pump house consists of mainly 2” 
iron pipe before it is upsized to 6” PVC to the distribution system. No back-up power supply is in 
place for this system.  In the event of power loss all users will experience reduced pressures as the 
system will rely on only the head pressure from the tank water level, until power is restored. 
 
The distribution piping consists of approximately 6,440 feet of 6” PVC line installed in the early 
1980’s, running from the tank north along Roany Rd with tee’s onto Friday St and Brahma St. 
Service to the individual lots is provided from the 6” main by individual ¾” copper services.  
Each of the individual services are metered.  There are three flushing hydrants located throughout 
the system.  The system is reportedly in good condition with few leaks being reported.   

6. Water Supply Analysis 

The Southfork Estates ISD is currently supplied by the Southfork #1 well which was completed 
in 1981 and produces water from the Fort Union Formation.  Southfork #1 is currently equipped 
to produce approximately 55 gpm and serves as the sole source of water supply for the Southfork 
Estates ISD.  The water level in the well has dropped by approximately 166 feet since water level 
measurements in the well began in 2009.   The average rate of decline between 1981 when the 
well was completed and November, 2012 is 15 feet per year.  Based on projected water level 
declines and the lowest pump setting, it will take approximately 27 years for the water level to 
decline to the maximum pump intake level.  However, increased pumping from other Fort Union 
Aquifer users in the area could cause the rate of drawdown to increase greater than what has been 
observed from 2009 to 2012.   
 
The review of water quality data collected for Southfork #1 indicates that Radionuclides are the 
major parameter of concern.  Gross Alpha concentrations were elevated in February 2010 (12.7 
pCi/L), July 2011 (15.1 pCi/L), and January 2012 (13.9 pCi/L) and exceeded the MCL in July 
2011.  The combined radium concentration exceeded the MCL in February 2010 (7.9 pCi/L), 
February 2011 (5.9 pCi/L), July 2011 (6.0 pCi/L), January 2012 (8.2 pCi/L), October 2012 (5.4 
pCi/L) and January 2013 (6.3 pCi/L).  There does not appear to be a consistent correlation 
between elevated combined radium activity and the gross alpha activity or the time of year the 
sample was collected.    
 
In order to maintain a radium 226+228 activity of less than the MCL of 5 pCi/L, Southfork 
Estates will need to blend water produced from the Southfork #1 with the water from the Gillette 
Regional System.  The combined radium concentration of Gillette’s water ranges from 0.7 to 3.0 
pCi/L according to the 2011 Consumer Confidence Report (CCR).  To estimate the blending ratio 
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of water from Southfork #1 and the Gillette Regional System, it was assumed that the target 
combined radium concentration is 4.5 pCi/L and that the combined radium concentration for the 
Gillette Regional System water will 3.0 pCi/L.  The analysis also assumes that the concentration 
of radium 226+228 from Southfork #1 is 8.2 pCi/L, which is the highest concentration measured 
to date.  If the Gillette Regional System water has combined radium concentration of 3.0 pCi/L, 
then 28 percent of the Southfork Estates demand can be produced form the Southfork #1 and 72 
percent of the water will need to be purchased from the Gillette Regional System.  At this time, 
the development of the new Madison Well Field is only in its early stages.  Two test wells have 
been completed and sampled for water quality, Test Well #1 and Test Well #2A.  The combined 
radium concentrations measured in these wells is 1.5 pCi/l and 0.9 pCi/l, respectively.  As the 
new Madison Well Field is completed and the new wells are put on line, more detailed blending 
calculations will have to be performed to determine the required blending ratios based on the 
eventual water quality being delivered fro, the Gillette Regional System.   

7. Proposed System Improvements  

Based on our evaluation, the Southfork Estates water system is in good condition.  The supply 
well Southfork #1 provides a consistent quantity of water; however in the past few years 
radionuclides have become a major concern.  In addition, the system lacks a redundant supply.  
As discussed in the Section 6, the Fort Union water levels continue to decline and it is difficult to 
determine how long the supply will last.  More critical at this time is the exceedence of the MCL 
for combined radium, which is becoming more frequent.   It is important that actions be taken 
soon to correct the water quality issues observed in the water supply. 
 
The following alternatives have been considered to address the Southfork Estates ISD current 
issues with water quality. 

 

Alternative Description 

1 
Connect to the Gillette Regional Water System and Discontinue use of the 

Existing Well 

2 
Connect to the Gillette Regional Water System and Blend with Water from 

Southfork #1 

3 Install Treatment Facilities for the Existing Well 

4 Install Treatment Facilities at all residences in the Subdivision 

5 Install a new Water Supply Well 

6 
Connect to the Gillette Regional Water System and use it for drinking water, 

continue to use Southfork #1 for irrigation 

7 

Connect to the Gillette Regional Water System, upgrade existing distribution 

system with pipe sizes and requirements meeting City standards and become 

an outside-City retail water customer. 

8 Do Nothing 
 
Of the eight alternatives evaluated, Alternatives 1 and 2 are the only alternatives considered to be 
viable to mitigate the exceedence of the MCL for combined radium concentration.   These two 
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alternatives are evaluated in detail. 

7.1 Alternative 1 - Connect to the Gillette Regional Water System as a 
Wholesale Water Customer and Discontinue Use of the Southfork #1 

 
Alternative 1 assumes a direct connection to the “Gillette West Project” at the intersection of 
Roany Road and Brahma Street.  This connection will require the installation of approximately 
950 feet of 6” PVC water main.  An above ground precast concrete meter/control building will be 
installed north of the Southforks Tank.  This building would contain a water meter, a reduced 
pressure backflow preventer, an emergency bypass, a pressure reducing valve and SCADA 
equipment.  The City will own and operate all of the facilities up to and within the meter building.  
 
Approximately 45 feet of 4” main will be required from the meter building to the connection 
point the existing line from the well pump.  The piping from the meter building to the connection 
at the existing distribution piping would be owned and operated by the Southfork Estates ISD. 
 

7.2 Alternative 2 - Connect to the Gillette Regional Water System as a 
Wholesale Water Customer and Blend with Water from Southfork #1 

Alternative 2 proposes using a regional connection to supplement and blend with water from 
Southfork #1.  Southfork Estates ISD would become a wholesale costumer for the water 
purchased for blending.  For this blending alternative, routine monitoring of combined radium 
concentrations will be required and blending adjusted accordingly.  Monthly samples will likely 
be required to monitor the blended combined radium concentrations.  The concentrations in the 
Regional water will vary depending on the time of year and blending ratios will need to be 
adjusted.  This monitoring will require increased operator time and testing expenses. 
 
Alternative 2 will require a regional connection similar to Alternative 1.  The Gillette Regional 
Water System would own and maintain all piping and appurtenances up to and including the 
meter building and all appurtenances inside.  From a point just outside and downstream of the 
meter building, the Southfork Estates ISD would assume ownership and maintenance 
responsibilities.  A blending valve vault would be installed just downstream of the meter building.  
The blending valve vault would consist of 4” HDPE piping from the meter building and 4” piping 
from the Southfork #1 well.  A manual control valve would be installed on each line, and a 
blending valve would be installed on the line from the regional connection.  The blending valve 
would reduce the pressure of the regional supply equal to that of the Southfork #1 supply so that 
the control valves could distribute from the desired percentages of each supply source.  Cost 
estimates for the Regional Connection Alternatives 1 and 2 are presented in Table 7.1 below.   
   

IMPROVEMENT TOTAL COST
REGIONAL SYSTEM PORTION 

TOTAL COST
SOUTHFORK ESTATES ISD 

PORTION TOTAL COST

REGIONAL CONNECTION ALTERNATIVE 1 $272,147 $265,430 $6,718

REGIONAL CONNECTION ALTERNATIVE 1 $388,313 $265,430 $122,883

TABLE 7.1  COST ESTIMATES FOR REGIONAL CONNECTIONS ALTERNATIVES 1 AND 2
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8. Financial Evaluation and Funding Recommendations 

In 2012, the Southfork Estates ISD budget indicates income is generated by an assessment 
income consisting of $480/year for each property in the subdivision (47 total); Included within 
this assessment is 25,000 gallons of water per month per property.  Water use over 25,000 gallons 
per month is billed at $2.00 per thousand gallons.  Using average annual water usage, the 
estimated cost of water for the Southfork Estates residents is $3.62 per thousand gallons.  
Operating Expenses consist of operator expenses, materials, utilities, water quality tests, 
insurance, and repairs and maintenance.  The current budget provided by Southfork Estates ISD 
did not itemize for replacement capital expenditures.  However, the budget did contain a net 
positive balance for savings, which could be considered as a similar means of allowing for future 
capital replace expenditures.  WLC added an item to the budget for replacement capital 
expenditures which reduces the net positive income for savings.   The current budget as presented 
in Table 9.1 shows annual net revenues of approximately $3,254.  Based on information provided 
by the Southfork Estates ISD, the District has a reserves balance of $24,600 as of July 2012.   
 
It has already been established that regional connections would likely be funded by WWDC 
funding.  For Alternative 1, the portion of the improvements from the regional main to the master 
meter and through the meter/control building would be funded at 67% grant and 33% local match 
funded by the revenues of the Capital Facilities Tax.  The portion of the improvements from the 
exit of the meter/control building downstream to the connection to the District’s system would be 
funded at 67% grant and 33% local match (responsibility of the District).   The following Table 
8.1 presents the recommended funding option for Alternative 1. 
 

Item
WWDC 
Grant WWDC Loan

Sepecific Purpose 
Excise Tax

Southfork Estates 
Reserves Totals

Regional Portion of Connection $177,838 $0 $87,592 $0 $265,430
District Portion of Connection $4,501 $0 $0 $2,217 $6,718
TOTALS $182,339 $0 $87,592 $2,217 $272,148

Note: 2013 Estimated Construction Costs are Escalated by 3% Per Year to Estimate 2015 Values.

Table 8.1
Regional Connection Alternative 1

Recommended Funding Option

 
 
For Alternative 2, the portion of the improvements from the regional main to the master meter 
and through the meter/control building would be funded at 67% grant and 33% local match 
funded by the revenues of the Capital Facilities Tax.  The portion of the improvements from the 
exit of the meter/control building downstream to the connection to the District’s system would be 
funded at 67% grant and 33% local match (responsibility of the District).   These improvements 
would include the blending vault, and all piping and appurtenances associated with the blending.  
The following Table 8.2 presents the recommended funding option for Alternative 2. 
 

Item
WWDC 
Grant WWDC Loan

Sepecific Purpose 
Excise Tax

Southfork Estates 
WWDC Loan Totals

Regional Portion of Connection $177,838 $0 $87,592 $0 $265,430
District Portion of Connection $82,332 $0 $0 $40,551 $122,883
TOTALS $260,170 $0 $87,592 $40,551 $388,313

Note: 2013 Estimated Construction Costs are Escalated by 3% Per Year to Estimate 2015 Values.

Regional Connection Alternative 2
Recommended Funding Option

Table 8.2
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At this time, wholesale water rates to individual Districts have not been established.  These costs 
will be determined in upcoming years as the costs to operate and maintain the regional system are 
determined.  At this time, the City of Gillette has told WLC that wholesale water rates could 
range from $4 to $16 per thousand gallons.  WLC developed budget scenarios for Alternatives 1 
and 2 based on wholesale water rates of $5, $10, and $15 per thousand gallons to evaluate end 
user costs for each Alternative.  The following table summarizes the current water assessment 
amount for Southfork Estates ISD customers and the projected water assessments for Alternatives 
1 and 2 for the range of wholesale water rates presented above.   
 

                   

Current Monthly Assessment Applied to Water Rates $40.00

Projected Assessment for Regional Connection Alternative 1          
(Use 100% Regional Water at $5/Thousand Gallons)

$72/month for 
Water            

Projected Assessment for Regional Connection Alternative 1          
(Use 100% Regional Water at $10/Thousand Gallons)

$128/month for 
Water            

Projected Assessment for Regional Connection Alternative 1          
(Use 100% Regional Water at $15/Thousand Gallons)

$184/month for 
Water            

.
Projected Water Rates for Regional Connection Alternative 2          
(Use 72% Regional Water at $5/Thousand Gallons)

$84/month for 
Water            

Projected Water Rates for Regional Connection Alternative 2          
(Use 72% Regional Water at $10/Thousand Gallons)

$124/month for 
Water            

Projected Water Rates for Regional Connection Alternative 2          
(Use 72% Regional Water at $15/Thousand Gallons)

$164/month for 
Water            

for Regional Connection Alternatives 1 and 2

Table 8.3
Summary of Current and Projected Water Rates 

 
 

9.  Conclusions and Recommendations 

The Southfork Estates water system is in good condition and provides a good quantity of water.  
The system’s only real deficiency at this time is that combined radium concentrations in the 
supply source are elevated and often exceed the MCL.  Based on the quarterly monitoring of 
combined radium over the past few years, elevated concentrations will likely continue to be a 
problem and the EPA will likely require action to be taken soon.   
 
Several alternatives were investigated in this study to mitigate these elevated concentrations.  
Only two of the alternatives were considered to be viable, Alternatives 1 and 2.  Alternative 1 is 
to connect to the Gillette Regional Water System as a wholesale user and discontinue the use of 
Southfork #1.  Alternative 2 is to connect the Gillette Regional Water System as a wholesale user 
and blend regional water with Southfork #1 to maintain combined radium concentrations below 
the MCL.   
 
This study shows that as long as the wholesale water rate determined by the Gillette Regional 
Board is less than $9.70 per thousand gallons then Alternative 1 results in the lowest cost to the 
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Southfork Estates residents.  However, if the wholesale rate is greater than $9.70 per thousand 
gallons, then Alternative 2 results in the lowest cost to the Southfork Estates residents.  This is 
simply due to purchasing less water from Regional.  The wholesale rate is undetermined at this 
time.   
 
Additional factors that should be considered are: 

1. Capital Costs to the Southfork Estates ISD are minimal for Alternative 1. 
2. Operating costs are reduced due to the well, pump station, and tank no longer being 

needed. 
3. If combined radium concentrations increase, the blending ratio will change resulting in 

the purchase of more water from regional which will push the costs of Alternative 2 
closer to Alternate 1. 

4. The long-term sustainability of the Fort Union Aquifer is unknown.  The water levels 
continue to decline at a high rate, which is expected to continue.  

 
Based on our detailed analysis of the current water supply source and the regional water source, 
WLC recommends that the Southfork Estates Improvement and Service District pass a resolution 
and proceed with a WWDC funding application to make the connection to the regional water 
system.  Regardless of whether the Southfork Estates ISD proceeds with Alternative 1 or 2, the 
regional connection is essentially the same.  The Southforks Estates ISD should begin discussions 
with the Regional Joint Powers Board and wait until a wholesale water rate is determined before 
making a decision on whether to blend the Regional water with water from Southfork #1 or to 
discontinue use of Southfork #1 purchase all water from the Regional system.  For each 
alternative, the Southfork Estates ISD will have to raise their customers’ water rates in order to 
generate funds to purchase the wholesale water. 
 
WWDC funding for either Alternative 1 or 2 should be applied for by both the Regional Water 
System and the Southfork Estates ISD for their respective portions by October 1, 2013. 


