
 
 

This is a digital document from the collections of the Wyoming Water 
Resources Data System (WRDS) Library. 

 
 

For additional information about this document and the document conversion 
process, please contact WRDS at wrds@uwyo.edu and include the phrase 

“Digital Documents” in your subject heading. 
 

To view other documents please visit the WRDS Library online at: 
http://library.wrds.uwyo.edu 

 
 

Mailing Address: 
Water Resources Data System 

University of Wyoming, Dept 3943 
1000 E University Avenue 

Laramie, WY 82071 

Physical Address: 
Wyoming Hall, Room 249 
 University of Wyoming 

Laramie, WY 82071 

Phone: (307) 766-6651 
Fax: (307) 766-3785 

 
 
 

Funding for WRDS and the creation of this electronic document was 
provided by the Wyoming Water Development Commission 

(http://wwdc.state.wy.us) 
 



  

 

 

  

Submitted to  

Wyoming Water Development 

Commission 

October 2017 
 

 

South Worland 

Level I Master 

Plan Study 

Final Report 



South Worland Water Users Level I Study  i | P a g e
  

 

 

SOUTH WORLAND 

 

LEVEL I MASTER PLAN STUDY 

 

 

 

 

Wyoming Water Development Commission 

6920 Yellowtail Road 

Cheyenne, Wyoming 82002 

http://wwdc.state.wy.us 

307-777-7626 

Contract Number: 05SC0296755 

 

 

 
 

 

 

Mr. Eric P. Carr, P.E. 

Project Manager 

 

James Gores and Associates, Inc. 

111 North 3rd Street East 

Riverton, WY 82501 

 

307-856-2444 

307-856-0171 Fax 

mail@goresengineers.com 
 

http://wwdc.state.wy.us/


South Worland Water Users Level I Study  1 | P a g e
  

 

 

Section A – Findings and Recommendations ............................................................................................... 2 

Introduction ................................................................................................................................................ 2 
Recommendations: .................................................................................................................................... 3 
Findings: .................................................................................................................................................... 4 

Section B – Service Area (Boundary), Population, Water Demand and Usage ........................................... 5 

Service Area Boundary .............................................................................................................................. 5 
Population Projections ............................................................................................................................... 9 
Water Demand Projections...................................................................................................................... 11 

Section C – Evaluation of Existing Water System ...................................................................................... 13 

Water Supply Connection Points ............................................................................................................. 13 
Metering ................................................................................................................................................... 14 

Section E – Geographic Information System .............................................................................................. 16 
Section H – Water Modeling .......................................................................................................................... 17 
Section I – Water Quality and Source ......................................................................................................... 25 

Source and Water Rights ........................................................................................................................ 25 
Water Rights ............................................................................................................................................ 26 

Section J – Water System Operations and Financing ................................................................................ 27 

Finances .................................................................................................................................................. 28 

Income ................................................................................................................................................. 28 
Expenses ............................................................................................................................................. 28 

Section K – Conceptual System Improvements and Cost Estimates ......................................................... 33 

 
Appendix A - System Capacity Worksheets 
 
Appendix B - Node Data for Water Models 
 
Appendix C - System Mapping 
 
  



South Worland Water Users Level I Study  2 | P a g e
  

 

Section A – Findings and Recommendations 
Introduction 

 
The South Worland Water Users Corporation (SWWU) was formed in 1971.  The original corporate charter 
from 1971 defined the groups role as follows: “…to acquire water rights, drill wells and to build and acquire 
a pipe line system and other facilities and to operate them for the purpose of furnishing to the members of 
the corporation water for commercial, industrial, and agricultural use, and for domestic use.”  Since then, 
the corporation has grown to serve 173 residential accounts from Country Drive to Lane 14 at the north end 
of the Worland Municipal Airport.  A distance of three miles as the crow flies. The SWWU has now operated 
successfully for the past 46 years usually with a small financial margin. 
 
The SWWU has operated successfully for 46 years, and is now experiencing the strain of aging 
infrastructure.  From 2013 to 2015, large leaks in the system were discovered.  Due to the area’s permeable 
soils, the leaks did not present themselves on the ground as would normally be expected.  It was only 
through forensic accounting the problems were identified; when accounts receivable for SWWU members 
did not match accounts payable to the City of Worland, it was evident a problem existed.  This created 
significant lag time between when the leaks began and when they were finally repaired; thus exacerbating 
the costs to the SWWU. 
 
In 2015, the SWWU approached the Wyoming Water Development, Commission (WWDC) for funding 
assistance for a Level I Water Master Plan.  As part of the requirements for funding the water master plan, 
the WWDC required the corporation begin preparations to become a legal entity; a water district, 
improvement and service district, etc.  Formation of any type of district would allow the group to legally 
provide for a mill levy through the Washakie County Treasurer’s Office for loan repayment of future funded 
construction projects through various available funding sources.   
 
To move forward with district formation, a description of the group’s service area boundary was needed.  
Mr. Stanton Abel, P.E. & L.S. of Worland, Wyoming provided professional surveying services to develop a 
boundary for the group.  During development of the boundary, Mr. Abel noted the Country Heights 
Subdivision is now inside the corporate boundary of the City of Worland.  This subdivision, plus the St. 
Alban’s Church property to the west, accounts for 16 water accounts the SWWU currently serves.  Another 
area currently served by the SWWU which is also now within city limits is six parcels (5 residences) flanking 
the west side of Swan Place (west of the Anderson Tracts Subdivision).   
This area is commonly referred to as Swan Subdivision, though it is not platted as such. As mentioned 
earlier, the 21 accounts contained within the Worland City Limits are currently served by the SWWU; 
however, upon forming a district, they will be removed to reconcile jurisdictional conflict.  It is estimated 
these customers represent a little over 12% of the SWWU’s current revenue and expenses streams.   
 
The boundary service area consists of approximately 1,037 acres, 620 of which are currently agricultural 
land.  While there is a substantial amount of acreage which may be developed, current population forecasts 
indicate the population of Washakie County, Wyoming has trended downward at a rate of 3.6% from 2010 
to 2016.  Long term forecasts, to 2040, indicate a smaller decline in population; however, a decline 
nonetheless.  These estimates have been accounted for in the population and demand forecasts detailed 
later in the report.      
 
Every service line connected to the SWWU is currently metered with a Sensus Technologies, Inc. meter. 
Moderate efforts have been made to replace meters on a regular basis.  Two thirds of the meters throughout 
the system are under 25 years of age.  The remaining meters are the original equipment to the system, 
with an age of 45 years.  Meters are read from March to October each year.  For the remainder of the year, 
water bills are based on an average water use determined by the Board of Directors.  We have 
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recommended collecting metering records year round, and will discuss this in greater detail later in the 
report.     
 
The City of Worland recently started requiring all newly installed meters be located in insulated meter pits 
at the right-of-way (ROW) line of the metered property.  The theory behind this is to mitigate potential issues 
if there is a leak in the service line.  With the meter in a pit at the ROW line, the risk for an unnoticed leak 
decreases.  Many of the meters throughout the SWWU system are located in the home, some with 
exceptionally long service lines.  This means if a leak occurs between the water main and the meter, it will 
only become apparent when the water usage for the entire system is compared to the metered usage.  
When these numbers don’t align, a problem exists and a search for the leak is initiated.  This is problematic 
due to the length of time and sometimes substantial cost of an unnoticed leak in the system.      
 
The SWWU’s primary water supply is the City of Worland, who obtains its water from two artesian wells 
located 20 miles to the northeast.  The City of Worland also has the ability to supplement their well supply 
with water from the Big Horn Regional Supply line. The Big Horn Regional System has the ability to supply 
the City of Worland with approximately two million gallons per day between Worland’s east and west tanks.   
 
The SWWU group has two connections to Worland’s system; one at the intersection of Hwy 16 and Country 
Drive and the other at the intersection of South 23rd Street and Washakie Avenue.  Both connection points 
are metered by the City of Worland which surrounds the boundary of the group to the north and west.  The 
group also has the ability to connect to the Washakie Rural Improvement and Service District 
(WRISD) system near the intersection of Lane 14 and Airport Road.   
 
Looking toward the future, the SWWU faces four main challenges: 

1. keeping the system’s finances in a self-supporting status; 
2. having the ability to quickly identify water losses; 
3. maintaining a sound water distribution system, and;  
4. merging with another more robust water district. 

In the balance of this report is supporting data for our recommendations and findings.  Following is a 
summary of those findings:  
 

Recommendations: 

• The SWWU would benefit from collecting meter readings year round. 

• The City of Worland should be administering water service to the 21 services in the Country Heights 
subdivision and along Swan Place.   

• The SWWU and the City of Worland should discuss city administration of water service to residents 
north of Lane 12 (Anderson Tracts and Sunset Subdivisions) 

• Discussions should begin between SWWU, the City of Worland, and Washakie Rural Improvement 
and Service District (WRISD) to eliminate the dead end at the south end of the system.   

• New meters should be of the same technology as is used by either the City of Worland or WRISD. 

• 6 capital improvement projects are recommended:  

• Meter Replacement Program – Phase I, II, & III 

• Mechanical Joint Replacement 

• Install 3rd Connection Point 

• Replace 4-inch HDPE under McSparran Draw 

• Service Line Replacement Program – Phase I, II, & III 

• Fire Hydrant Installation 

• The SWWU would benefit from the purchase of water metering and billing software. 

• Service lines should be installed where appropriate; i.e. one meter, one house.   

• The SWWU should adopt operational procedures outlined by the Wyoming DEQ and American 
Water Works Association (AWWA). 

• A grant/loan combination should be used as a funding avenue for recommended improvement 
projects to lessen end user costs. 
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Findings: 

• Washakie County is not expected to have significant population change under current estimates.   

• Country Heights and Swan Place subdivisions are technically within the City and should be 
administered as city customers.   

• Some residents, currently within the proposed SWWU boundary, are actually provided water 
directly from the city main parallel to Washakie Ave. (Lane 12) in the Anderson Tracts Subdivision. 

• Average SWWU metered usage is 15.3 million gallons (MG) annually.   

• Average City metered usage is 17.3 MG; an 11.6% percent loss.  

• Meters throughout the system are estimated to be reading within acceptable guidelines (± 2%). 

• Meter readings are only gathered from March to October. 

• System loss during metered months is estimated to be 8 percent (the AWWA recommends less 
than 10%)  
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Section B – Service Area (Boundary), Population, Water Demand and 
Usage 

 

Service Area Boundary 

 
Formed in 1971 to provide potable water to residents located south and east of Worland, the South Worland 
Water Users (SWWU) Corporation encompasses an area of 1,037 acres.  The system stretches from the 
intersection of Country Drive and US Hwy 16, three miles southwest to the intersection of Lane 14 and 
Airport Road.  Airport Road (S. 15th Street) generally serves as the centerline of the group’s service area.  
It is characterized by large rural-residential lots and agricultural uses, and, as such, contains a considerable 
amount of farmland and undeveloped land.  The average residence lot size is approximately 2.0 acres 
based on data obtained from the Washakie County geographic information system (GIS).   
 
As mentioned previously, the following subdivisions are located within the proposed boundary of the 
SWWU:  

• Country Heights Subdivision; 

• Sunset Subdivision; 

• Anderson Tracts Subdivision; 

• Mountain View Subdivision; 

• Grand View Subdivision; 

• Green Acres Subdivision; 

• Green Acres II Subdivision; 

• Hurricane Flats Subdivision;  

• Mora Kani Subdivision; 

• Hanson Subdivision; 

• Tonka Vista Subdivision; 

• Tonka Vista II Subdivision; 

• Tonka Vista III Subdivision, and; 

• Single Parcels. 

The City of Worland’s corporate boundary now includes the Country Heights Subdivision (15 properties), 
the St. Albans Episcopal Church, and five residences in the area known as Swan Subdivision (not an official 
name); in all, a total of 21 services.  It is recommended that the City of Worland take over administration of 
these services which are within its corporate boundary as soon as possible.  Additionally, in an effort to 
reduce jurisdictional conflicts and confusion, this report recommends the SWWU discuss the 
possibility of the City of Worland administering water service to the Anderson Tracts and Sunset 
Subdivisions (properties north of Lane 12).  This would include an additional 17 services to the 21 
already within the city limits; three of which (along Lane 12) are already served by the city.  This would 
provide benefits to both parties.  The City of Worland would be able to loop its system in the area, provide 
better fire protection, and remove its master meter on Country Drive.  The SWWU would be relieved of 
performing administrative duties for the City as well as reducing the overall size and complexity of their 
system.         
 
The following maps delineate the proposed boundary for the SWWU in relation to the corporate limits (city 
limits) of the City of Worland as well as individual subdivisions within the groups proposed district boundary.  
These maps only include the boundary which has been proposed to the SWWU Board and do not reflect 
the previous recommendation regarding the City of Worland administering water service north of Washakie 
Avenue (Lane 12).    
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Population Projections 

 
Since peaking at a population of 9,500 people in 1980, Washakie County’s population has been declining.  
The most significant decline came in the two decades following the 1980 peak in which a combined 
population contraction of 13% occurred.   
 

 
 
The City of Worland had a similar decline as it is the largest population center in the county.  The city’s 
population peak also came in 1980 at 6,400.  The subsequent two decades also showed population 
contractions of 10% and 9%, respectively.  From 2000 to 2010, both Worland and Washakie County 
experienced an increase in population; however, since 2010, the Economic Analysis Division of the 
Wyoming Division of Administration and Information’s (EAD/DA&I) population estimates indicate a 3% 
contraction, as shown in the following figure.  
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In the years since 2010, both the city and county are estimated to have experienced similar population 
declines.  EAD/DA&I estimates indicate a population contraction of approximately 3.6% for Washakie 
County and 3.2% for the City of Worland from 2010 to 2016. This is shown in the following graph:   
 

 
Forecasting the area’s future population, the EAD/DA&I expects a similar downward trend.  The EAD/DA&I 
is predicting a population loss of two percent between 2010 and 2040.  This predicts a loss of approximately 
110 people for the City of Worland and 119 people out of town over the next 23 years. Without a significant 
change in economic conditions, the probability of the study area experiencing population growth 
is extremely low.  

 
Conversations with the local planning department confirm the data presented in the previous graph.    No 
data indicated a perceptible migration from the city to the county or vise-versa.  Again, no substantial 
population change in the SWWU is expected.  Given no expected increase in population, no growth in 
water demand is expected either. 
 
The Wyoming: 2010 - Population and Housing Unit Counts Report, from the EAD/DA&I, shows the City of 
Worland and Washakie County both have a housing population density of 2.2 persons per home.  With 175 
homes within the SWWU boundary, the estimated population is approximately 385 people. 
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Water Demand Projections 

The SWWU purchases water from the City of Worland and has no supplementary sources of water.  The 
water the system takes in is metered at its two connection points to the City’s system. As water is consumed, 
it is metered at every tap on the SWWU system.  The group manually records metered usage on the system 
from individual meter readings, which is compared to the City’s metered usage monthly.   
 

 
 
 

 
 
The previous graph shows that the group has historically purchased an average of 17.3 million gallons of 
water per year from the City of Worland.  This average does not include the usage from 2015 because 
beginning in 2014 and continuing into 2015, large leaks on the SWWU system became evident. The most 
notable leak was in the line running under the Upper Hanover Canal near Airport Road.  During 2015, other 
leaks plagued the system as well.  Ultimately, the leaks caused an unmetered loss of approximately 
750,000 gallons per month for almost a year. The total loss was over nine million gallons.  This can be seen 
in the metering results for 2015.  This was the main reason the SWWU approached the Wyoming Water 
Development Commission to perform this Level I Master Plan for their system.   
 
The following bar graphs show a comparison of water purchased from the City of Worland versus SWWU’s 
metered sales for 2015 and 2016. When accounting for lost water in 2015, the disparity in city versus 
SWWU metered totals are less than 14% for 2015 and 2016; which is lower than the national average of 
18% for water systems, according to the EPA.  This is discussed in greater detail in Section J – Water 
System Operations and Financing. 
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Assuming the SWWU metering most accurately represents the actual usage from members of the group, 
the per capita usage was calculated using the SWWU metering values for 2016.  On an annual average, 
the SWWU is using approximately 15.3 million gallons.  This equates to 109 gallons per person per day 
(GPCD) for the groups estimated 385 persons.     
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Section C – Evaluation of Existing Water System 
 
The South Worland Water Users system receives its supply from two City of Worland water system 
connections at Country Heights and at Wilson Drive. There is a third connection point for emergency use. 
The system is comprised of 38 six-inch gate valves, 19 fire hydrants, 890 lineal feet of four-inch PVC pipe, 
and 29,300 lineal feet of six-inch PVC pipe.   There are 173 service line taps within the system. All are 1-
inch, with the exception of one 2-inch tap.   
 
 

 Inventory 
 6" PVC  

(LF) 
4" PVC  

(LF) 
4" HDPE  

(LF) 
Valves 

Fire 
Hydrant  

TOTAL 29,266 886 217 38 19 
 
 

Water Supply Connection Points 

The northern most connection for the system is at a vault with a six-inch master meter in Country Drive.   
The vault is approximately 300 feet south of the intersection of US Hwy 16 and Country Drive.  The six-inch 
main is fed from the city’s 24-inch PVC transmission line running along the north side of US Hwy 16.  This 
metered connection point is the northern service limit for the SWWU system and serves residents north of 
Washakie Avenue / Lane 12.   
 
The second connection point and master meter is in a vault in the south corner of the intersection of Wilson 
Drive and South 23rd Street.  This six-inch main is fed from the city’s 16-inch PVC main running east-west 
under Washakie Avenue.  This connection serves the remaining residents of the system, south to Lane 14, 
the southern boundary of the system.  These two areas of the SWWU system are separate from each other 
and are fed through individual master meters to prevent reverse flow through the master meter.   
 
The SWWU also has an emergency connection and master meter approximately 340 feet south of the 
intersection of Lane 14 and Airport Road.  It can be fed from the city’s twelve-inch PVC line servicing the 
airport and golf course facilities. This, in-turn, is fed from the Washakie Rural Improvement and Service 
District system.   
 
This emergency connection was used as a temporary supply when the SWWU water transmission line 
under the Hanover Canal ruptured in 2015.  The leak could not be immediately repaired because water 
was in the canal.  The break affected the residents south of the canal and east of Airport Road, mainly in 
the Tonka Vista Subdivision.  Services located south of this connection (i.e. the airport) suffered disrupted 
flow when slurry bombers were being loaded at the airport.   
 
The break under the canal was repaired in the fall of 2016 and the airport connection point was turned off.  
This connection point remains a viable connection point, however; especially if the SWWU were to join the 
Washakie Rural Improvement and Service District (WRISD).  This would allow the entire “regional” system 
to eliminate the dead-end condition currently existing at the south end of the SWWU system.  Slight 
modifications would likely need to be implemented; however, it is recommended the SWWU Board begin 
these discussions with the City of Worland and WRISD.   
 
The 29,300 lineal feet of six-inch PVC forms the SWWU distribution system.  Six-inch gate valves are 
distributed throughout the system to shut off small sections for repairs and replacement when needed.  
Over the systems length, there is approximately 50 feet of elevation difference between the southern and 
northern limits to the service area.  This also coincides with pressures in the system ranging from 62 psi 
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along the southern boundary (Tonka Vista Subdivision) to 81 psi on the northern boundary (Country Heights 
Subdivision).  
 

Metering 

Each service line in the system is metered by Sensus meters of varying ages. Some date to the originally 
installed equipment while others are less than five years old.  To date, several of the meters throughout the 
system have been replaced; however, there is not an official meter replacement program in place.  
 

 
 
This graph delineates the distribution of meter age throughout the system.  The average age of the meters 
is 23 years, with approximately one-third being original 
equipment from the 1971 construction of the system.  Meters 
of this type typically have a useful service life of twenty to thirty 
years.  For this reason, fifteen meters were randomly selected 
for verification testing.  Testing was performed with a Mars 
VEROflow-1 utility service analyzer in 10-gallon increments.  
For the meters tested, results indicated the meters were 
reading within ±2.0% of the actual volume passed through the 
meter (±20 gallons/1000 gallons).      
 
 
Given the system’s 46-year age, it has served its customers well; however, parts of the system are 
beginning to show their age.  The most notable issue is several of the service lines throughout the system 
have become brittle over time; some of which have failed. A comprehensive tap and service replacement 
program would benefit the group over time, and help reduce unmetered losses throughout the system.         
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Overall, the SWWU system is functionally sound. Aside from the problem with suspected brittle service 
lines, the system exhibits no flaws. Immediate needs for system repairs or upgrading were not found 
during the course of the level I study. 
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Section E – Geographic Information System 
 
In the simplest terms, a geographic information system (GIS) links a digital map with tabulated data 
attributes.  The mapping and attributes table can be accessed via personal computer, tablets, and smart 
phones via software or applications with a wide range of robustness, complexity, and price.  For the SWWU 
system, ArcGIS software was utilized for development of the GIS and could be utilized to view and 
manipulate the data in the future; however, this software can be cost prohibitive, especially for smaller 
organizations.  For this reason, James Gores and Associates developed easily viewable files in conjunction 
with the GIS.  This means the GIS for SWWU can be viewed and manipulated with Google Earth, a free 
download.  Having the ability to easily and economically view the system’s components at a desk, or in the 
field, is an enormous benefit to the SWWU and far superior to the 24”x36” paper hardcopy as-built drawings 
which have been utilized in the past.   
 
During development of the GIS for the SWWU, a base map utilizing the Wyoming State Planes, east central 
zone (US foot) and NAD83 datum was created.  Locations of system components were derived from digital 
copies of as-built drawings for the system obtained from the operator.  The as-built drawings were geo-
referenced into the base map using survey control points and property corners designated on the drawings.  
Once the as-built drawings were geo-referenced and in digital form, the system’s attributes were input into 
the GIS.  System attributes included: 

1. pipe size, type, and location;  
2. valve type, size, and location;  
3. master meter location, and;  
4. fire hydrants locations. 

Upon completion of the GIS data input, mapping of the system was reviewed with the operator in order to 
determine where changes to the system had been made over the years. For instance, valve locations, fire 
hydrant location and functionality, pipe size and location, and where portions of the system had been 
abandoned and rerouted were mapped.  The revisions were then incorporated into the final GIS mapping 
of the system. 
     
The WWDC requires the creation of a GIS for all Level I Master Plan Studies.  This is due, in part, to the 
increasing popularity and ease of system management using GIS technology.  The SWWU has multiple 
avenues for storage and maintenance of the GIS created as part of this Level I Master Plan:  

1. Approach Washakie County, who maintains an existing GIS, and house their data alongside 
the county’s data.  The group would have access to the data and would need to work with the 
county to maintain the data. 

2. Obtain ESRI ArcGIS software in which data could be input, managed, and manipulated.  As 
mentioned above, this software can easily become costly to smaller organizations.  A basic 
version of the software costs approximately $1,500 per year, with the full version exceeding 
$7,000 per year.   

3. House the data with a local provider, such as James Gores and Associates, and create an 
agreement to manage and deliver data to the group as needed.  

With today’s computing power and ever increasing mobility, options could be assessed to have a GIS 
mobile version.  This would allow for quick updates to location, condition, services, or fire hydrants.  It would 
also facilitate easy viewing in the field when necessary.       
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Section H – Water Modeling 
 

Introduction 
 
The South Worland Water Users (SWWU) system is comprised of 167 active water services.  Six (6) 
additional services connected to the system are not active for a total of 173 services.  The system is 
connected to the City of Worland’s municipal system at two metered locations: Country Drive and Wilson 
Lane.  From these two locations the system operates as two separate systems with Washakie Avenue 
serving as the break line. The two systems are separated using one valve.  A third metered location at the 
north end of the airport exists; however, it is not currently being used.  The city supplies approximately 82 
psi to the system.  While the system is comprised of mainly 6-inch PVC pipe, two small sections of 4-inch 
PVC also exist within the system. The 4-inch portions of the system are comprised of 870 feet of PVC pipe 
north of Lane 14 and 220 feet of high density poly ethylene (HDPE) inserted into old 6-inch PVC in 
McSparran Draw (south of the St. Alban’s Church). The shorter section which crosses McSparran Draw is 
recommended for replacement.   
 
As mentioned earlier, the average annual demand on the system is 17.3 million gallons.  The average daily 
demand (ADD) for 2016 was 48,800 gallons per day.  The maximum daily demand (MDD) was 104,500 
gallons for the system recorded in 2016.  For modeling purposes, the maximum daily recorded use of 
104,500 gallons was modeled with a fire emergency event.   
 
Results of the water modeling indicate the system is adequate for all normal demands.  Appendix B depicts 
the pressures exhibited throughout the system when the maximum daily demand was modeled.  System 
pressures varied between 60 and 80 psi.  When a fire flow event was modeled, 250 gallons per minute was 
the threshold of fire demand while maintaining 20 psi to all the system users.  The Insurance Services 
Office (ISO) recommends 750 gallons per minute for fire flow.  To achieve this for the southern portion of 
the system the airport connection would need to be activated.  A vault with a meter and pressure reducing 
valve already exist at this location; therefore, no new construction would be anticipated.  Coordination would 
be necessary between the SWWU and the Washakie Rural Improvement and Service District to activate 
this connection.  At the north end of the system, a second connection would also be needed to meet fire 
demand.  This connection would need to be made at Washakie Avenue and service those residents north 
of Washakie Avenue.  As discussed earlier in this report, it is recommended the SWWU approach the City 
of Worland to provide water service to those residents north of Washakie Avenue/Lane 12, which would 
eliminate the need for an additional northern connection.   
 
It is important to bear in mind the ISO recommendation of 750 gpm relates more to urban and metropolitan 
development than to rural residential development.  This value assumes a much higher structure density 
and is likely extremely conservative when applied to the SWWU system.              
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Exhibit 1 
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Water Model Development 
 
The water system was modeled using Bentley WaterGems® (v8i) modeling software.  The water model was 
created by importing the latest Geographic Information System (GIS) shapefile comprised of the pipe 
location, pipe diameter, and roughness coefficient.  Later, existing ground elevation data was imported into 
the model.  The model is comprised of 170 nodes, not including fire hydrants.  A maximum average daily 
demand was applied to the nodes, representing service taps.  With this demand modeled, the pressures 
were compared throughout the system to the actual pressures observed by the water operator during meter 
testing operations discussed earlier in this report.      
 
The hydraulic model simulated system responses using the system’s metered water usage for years 2014 
to 2016.  A pressure gradient map was generated depicting the results when the maximum daily demand 
use was simulated among the South Worland water users.   
 
The water model was then utilized to address three other uncertainties in the system.   
1. The maximum demand the current system can supply in a fire event while supplying the maximum 

day demand water supply to each customer in the system (approximately 0.5 gallons per minute to 
each customer). 

2. The system performance with the necessary updates needed for the distribution system to 
adequately supply fire flow to the most critical locations. 

3.  The necessary updates to ensure the system will continually provide fire flow protection to all the 
users.  

 
After each simulation was run by the hydraulic model, an evaluation of the system’s pressure gradient 
throughout the service area was conducted to ensure a minimum of 20 pounds per square inch (psi) 
pressure could be delivered throughout the system during a maximum daily demand period plus fire flow 
conditions.  Each of these scenarios is accompanied by an exhibit depicting the pressure gradient 
throughout the district.  Supplementary data for pressure at individual services (or nodes) also accompany 
the water model data.   
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Fire Flow Simulation 
 
The average daily demand for the South Worland water system is 48,800 gallons per day.  This average 
was added to the fire flow demand for fire flow simulation in the following scenarios. 
   
Scenario 1: Maximum Daily Demand the current system can supply in a fire event 
 
Modeling of the existing system showed approximately 250 gpm can be delivered to the hydrant at the end 
of Ta Bi Drive at the south end of the system.  This hydrant is located 3,000 feet east of the main north-
south line of the system at the south end.   The delivery of this fire flow will still allow a residual pressure of 
20 psi to the system, which meets the DEQ’s minimum to be supplied during a fire emergency.  As 
mentioned earlier, the ISO recommends 750 gallons per minute (gpm) flow for residential dwellings during 
a fire.  The modeled fire hydrant represents the hydrant furthest from the water source and higher in 
elevation than many others, therefore, providing an initial lower pressure, the most conservative situation.  
Because adequate fire flow is provided to this hydrant, the others should be adequate as well.  Exhibit 2 
depicts the pressure contours when 250 gpm is drawn from fire hydrant at the end of Ti Bi Drive as well as 
a demand of 450 gpm drawn from the fire hydrant off Sunset Drive on the system to the north.   
 
It is important to note the South Worland system was designed and constructed in 1972 through financing 
from Farmers Home Administration (FmHA). The FmHA did not allow for “fire flows” in their rural water 
system designs at the time.  The design criteria for this system were 2 gpm per connection, plus 5 gpm for 
each dead end – which there were three of at the time of construction.   
 
 
Scenario 2: 750 gallon per minute draw for fire flow simulation 
 
Modeling of the system indicates providing 750 gpm would require either a third supply connection point or 
a looped line from the north.  When considering the simplest solution, the emergency connection point at 
the north end of the airport becomes an obvious choice.  If this service is able to be used as a third 
connection point, it will provide 105 psi and enough volume for 750 gpm to be drawn from any of the fire 
hydrants (Exhibit 3).  The model also depicts a second connection established at Washakie Avenue 
servicing the north end of the system in order to provide 750 gallons per minute water demand at the north.     
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Exhibit 2 
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Exhibit 3 
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Recommended System Upgrades 
 
With a third supply utilized, it is recommended a meter and pit be installed at the location of service.  A 

reader for the meter is necessary as well, to conform to the current meter reader the city utilizes.  The 

following recommendations for upgrading are recommended as well: 

1. Replace the 4-inch HDPE repair under McSparran Draw south of St. Alban’s Church.   

2. Implement 500 feet spacing (maximum) between fire hydrants in residential locations where 

structure spacing is less than 100 ft.   

a. Four hydrants on Ta Bi Drive 

b. Three hydrants on Lane 14 

c. One hydrant at 1365 Airport Road  

d. One hydrant at Ti Bi Yek and Airport Road 

e. One hydrant 500 feet north of Ti Bi Yek and Airport Road 

f. One hydrant- 500 foot north of the hydrant at Airport Road and Lane 13  

g. One hydrant- 500 foot south of the hydrant at Airport Road and Lane 13  

h. Two hydrants on Hilltop Drive 

i. Two hydrants on Wilson Drive 

j. One hydrant on Swan Lane 

k. One hydrant on Sunset Drive 

l. Five hydrants on Country Drive 

The required number and spacing of fire hydrants is set by the International Fire Code Table C102.1. When 
the fire-flow requirement is 1,750 gpm or less, the average spacing between hydrants is 500 feet. If following 
this 500 foot spacing requirement, a total of 27 new fire hydrants would need to be installed. There are 
currently 19 hydrants in the system and an additional 15 are recommended to be installed. As an alternative 
to the layout described in Line 2 above, the following fire hydrant locations take into account the 500 foot 
spacing and engineering judgment based on current and anticipated land use. 
 

2. Recommended Locations: 15 Total (Alternative) 
a. Three hydrants on Country Drive 

i. One at Country and Sweet 16 Drive 
ii. One in southeast corner of subdivision 
iii. One in southwest corner of subdivision 

b. One hydrant on Sunset Drive  
i. between the two existing hydrants 

c. One hydrant on Wilson Drive  
i. Approximately 500 ft north of the Wilson- Peggy Drive hydrant 

d. One hydrant at Peggy and Beverly Drive 
e. One hydrant on Hilltop Drive  

i. between the two existing hydrants 
f. Four hydrants on Airport Road 

i. One 850 ft north of Airport Road and Lane 13 
ii. One 850 ft south of Airport Road and Lane 13  
iii. One 300 ft north of Airport Road and Ti Bi Yek 
iv. One at 1365 Airport Road 

g. Two hydrants on Lane 14 
i. One at Upper Hanover Canal Road and Lane 14 
ii. One at Airport Road and Lane 14 

h. Two hydrants on Ta Bi Drive 
i. 1 at 108 Ta Bi Drive 
ii. 1 at 116 Ta Bi Drive 
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Section I – Water Quality and Source 
 
The South Worland Water Users Corporation (SWWU) purchases water from the City of Worland, 
Wyoming. Because SWWU gets its supply from an EPA monitored source, they are not required to perform 
compliance monitoring as required by the Safe Drinking Water Standards dictated by the National Primary 
Drinking Water Regulations (NPDWR). Compliance with NPDWR is mandatory for all public drinking water 
systems.  On an annual basis, systems are required to produce a Consumer Confidence Report (CCR) 
which provides details for all contaminants found during system monitoring. SWWU therefore does not have 
to monitor water quality nor issue a CCR.  The SWWU simply reports the City of Worland’s CCR each year.  
 
Upon review of the City of Worland’s CCRs from 2010 to 2016, the data indicates the water purchased by 
the SWWU complies with all NPDWR for the entire seven-year period.  These reports are also submitted 
annually to the Wyoming Department of Environmental Quality (WDEQ) by the SWWU to meet their 
statutory obligations as a small system water provider.     
 
In the seven years covered by these reports, the only issue reported was a coliform bacteria sampling 
violation in January of 2016. The report explains the violation by stating “In the month of January the City 
of Worland failed to sample for the required seven samples and incurred a failure to monitor violation. The 
amount of samples to be taken was reduced from seven to six in February due to population decline. All 
samples taken have been negative for coliform bacteria and the water is safe to drink.” In summary, all 
water delivered by the SWWU has been in compliance with EPA’s safe drinking water standards. 
 
Readers wishing to review Worland’s water quality reports may obtain those from the city upon request.  
 
In order to ensure tap water is safe to drink, the EPA established regulations, which limit the amount of 
certain contaminants in water provided by public water systems.  The maximum contaminant level (MCL) 
is the highest level of a contaminant allowed in drinking water. The EPA’s MCL’s are set at very stringent 
levels. All natural sources of drinking water contain some naturally occurring contaminants. At low levels, 
the EPA’s regulated substances are not harmful in our drinking water. Removing all contaminants is 
extremely expensive, and would provide no increased protection of public health. Naturally occurring 
minerals such as calcium, fluoride, and many trace minerals may actually improve the taste of drinking 
water and have nutritional value at low levels. 
 
In conclusion, the water provided to and delivered by the SWWU is very high quality and its users 
are not at risk. 
 

Source and Water Rights 

The City of Worland obtains water from two high volume artesian wells drilled into the Madison Formation 
approximately 20 miles to the northeast; the Husky-Worland Well No.: 1 and the Worland Well No.: 3. The 
Husky-Worland Well No.: 1 well was originally drilled by the Husky Energy Company as an exploratory well 
for oil.  The well did not produce oil and the company gifted the well to the City of Worland.  These two wells 
are estimated to be some of the top producing wells in the nation.   
 
Water from these wells supplies not only the city, but also supplements the Big Horn Regional Joint Powers 
Board (BHR) through a connection at Worland Well No.: 3. The BHR supplies water to its members; 
Worland, Basin, Greybull, South Big Horn County Rural Water District, Washakie Rural Improvement & 
Service District and the towns of Lucerne and Kirby.  Its supply comes from several high volume artesian 
wells drilled into the Madison Formation throughout the basin.     
 
Water is brought to Worland and the rural districts by a 24-inch diameter transmission pipeline. The BHR 
also has two 18-inch transmission lines running north-south on both sides of the Big Horn River.  These 
lines can also supply the City of Worland with approximately two million gallons per day to Worland’s east 
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and west tanks.  Given these sources, the City of Worland and its users have a highly reliable source of 
extremely high quality water. The abundant supply is adequate for all future forecast needs. 

Water Rights 

The SWWU has no water rights of its own. They rely on purchased water from the City of Worland. Given 
the quantity and quality of the water delivered to Worland, the SWWU needs no other source, nor water 
rights, to secure future needs. 
 
The two wells mentioned above, the Husky – Worland Well No. 1 and the Worland Well No.: 3 were both 
originally permitted in 1979; Permit Nos.: 47657 and 50589, respectively.  The Husky well permit has been 
enlarged three times, while the Worland No.: 3 well permit has been enlarged twice.  Based on data from 
the State Engineer’s Office the lands within the proposed SWWU boundary have been included with either 
the original permit or their enlargements.  Following is a summary of the data included in the original permits 
and enlargements for each well:   
 

Original Original

Permit 2nd 3rd 4th (BHR) Permit 1st 2nd

#47657 #76145 #141305 #179083 #50589 #71605 #76148

1979 1988 2001 2007 1979 1985 1988

Twnshp Range Section 1/4 Area 1,670 gpm 1,670 gpm 2,698 gpm 6,163 gpm 6,000 gpm 6,660 gpm 6,660 gpm

T46N R92W 6 Tr 38I X X

Tr 38J X X

Tr 38G X X

Tr 126 X X X X

Tr 127A X X X X

Tr 127B X X X X

Tr 128 X X X X

Tr 129 X X X X X

T46N R92W 7 Tr 101B X X X X

T47N R92W 30 NW-SE X X X X X X

SW-SE X X X X X X

T47N R92W 31 NE-NW X X X X X X

SE-NW X X X X X X

NW-SE X X

NE-SE X X

SW-SE X X

SE-SE X X

NE-SW X X

SE-SW X X

Tr 129 X X X X X

T47N R92½W 36 Tr 37 X X X X X

SWWU Service Boundary

Husky - Worland No. 1 Worland No. 3

Enlargement * Enlargement

Tracts within the

*4th Enlargement filed by the Big Horn Regional Joint Powers Board       
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Section J – Water System Operations and Financing 
 
The South Worland Water Users (SWWU) operates solely as a water distributor. It has no production, 
treatment, storage, or transmission facilities to operate.  The group simply purchases water from the City 
of Worland and sells it to its customers based on each user’s metered service usage. On average, the 
group purchases 17.3 million gallons (MG) per year from the City of Worland.  The group sells 15.3 MG 
annually on average.  This shows an unaccounted for water loss of approximately two million gallons 
annually; an 11.6% difference.  The averages noted do not include usages from 2015 due to large leaks 
throughout the year. For the year 2016, the metered usage matches closely to the historic averages as 
shown in this graph:   
 

 
 
As illustrated above, during 2016 the SWWU purchased 17.8 MG and sold 15.3 MG; a 14% difference.  
The national average for water system loss is between 15-18% according to the USGS and EPA.  The 
American Water Works Association (AWWA) recommends water distribution systems manage their water 
loss to 10% or less.   
 
It is important to note, meter readings are only collected from March to October each year.  The group 
calculates usage for the non-metered months (November, December, January, and February) based on 
water usage rates from previous years.  This is because many of the meters are installed in meter pits 
which must be opened to be read.  It is assumed opening the pits during the coldest winter months poses 
a risk of freezing service lines and/or meters.  No data supports the risk of freezing if meters were to be 
read during winter months. 
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Closer examination of the water loss exhibited by the SWWU system during only the metered months 
indicates an average system loss of 8.3% as seen in the graph.  To eliminate the freezing concerns, it is 
recommended to change the reading device from pit meters to a remote read, either touch or radio read. 
This would allow reading meters year-round without opening the pits. This would have a two-fold benefit; 
one, metering collected during the winter, and two, leaks in the system could be discovered earlier.   It is 
recommended replacement meters be the same brand and technology as either the Washakie Rural 
Improvement & Service District or the City of Worland uses. 

Finances 

Income 

From 2012 to 2016, annual revenue for the SWWU averaged $108,000 and ranged between $93,000 and 
$132,000.  Revenue for the group is generated solely from water sales based on meter readings from 
individual metered accounts.  Until 2013, the rate structure for the group remained relatively unchanged.  
Since then, escalating maintenance and construction costs have required increased rates.        
 
It should be noted here, there are 21 SWWU account holders who are within the City of Worland’s corporate 
boundary (Country Heights Subdivision (16) and Swan Place (5)).  This reduces the number of accounts to 
152, a 12% reduction.  It is assumed a commensurate reduction in water usage would accompany the loss 
of customers, resulting in little change in income or expenses.  However, this situation currently places an 
administrative burden on the SWWU.  Meters for the “in-city” residents are read and reported to the City, 
who then subtracts the summation of the individual meter readings from the Country Heights master meter 
each month.  This lends itself to potential mistakes and overbilling of the group.  Additionally, it adds 
administrative costs which SWWU is not able to recuperate.  A full separation of City of Worland 
customers and SWWU customers is recommended to alleviate this dysfunction.        

Expenses 

From 2012 and 2016, SWWU’s annual expenses have averaged $115,000 and ranged between $101,000 
and $132,000.  The largest expense to the group is the water it purchases from the City of Worland, which 
averages $70,000 per year, or 61% of the group’s total expenses.  The remaining $45,000, or 39%, of the 
group’s expenses are made up of typical Operations and Maintenance (O&M) costs.   
 
Following is a summary of the group’s revenues and expenses from 2012 through 2016: 
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Fiscal Year 
Income Expense 

Profit / 
(Loss) Ending 

2012 $92,725.89  $102,022.09  ($9,296.20) 

2013 $96,152.29  $118,202.84  ($22,050.55) 

2014 $103,097.08  $101,296.60  $1,800.48  

2015 $116,579.04  $132,141.10  ($15,562.06) 

2016 $132,055.56  $119,460.89  $12,594.67  

 Five Year Total = ($32,513.66) 
 
As demonstrated, historically the SWWU has not operated in a financially self-supporting manner.  While 
the average revenue and expense differences above indicate a $7,000 annual shortfall, the actual five-year 
shortfall is $6,502.73.  
 

Rate Structure 
 
In 2016, the group took measures to overcome the financial shortfalls previously mentioned, as well as 
build reserves depleted by construction costs associated with repairs to the system. The group’s base rate 
was increased to $70.00 with a consumption allowance of 5,000 gallons and block rate of $2.00 per 
thousand gallons thereafter.  With 173 accounts, this base rate would generate $145,000 annually, for the 
first 10.38 MG.  Given the average metered usage of 15.3 million gallons mentioned earlier, this leaves 
approximately 4.92 MG to be sold annually at the block rate ($2 per thousand gallons).  On average, this 
would generate an additional $10,000 annually, providing annual revenue of roughly $155,000.  Following 
this, they will become a self-supporting system.  
 
Using the City of Worland’s metering average of 17.3 MG per year (the volume actually paid for) and 
average annual expenses of $115,000, the breakeven cost for water is $6.65 per thousand gallons.  This 
is concerning, considering the current block charge assessed by the SWWU is only $2 per thousand 
gallons. This means that the SWWU is currently giving away $4.65 per thousand gallons.  To be clear, the 
SWWU loses money when it sells water for $2 per thousand gallons after a certain point.  We recommend 
that the lowest rate be no less than $6.65 per thousand gallons, the break even cost. 
 
The following graphs depict the usage volume at which, on average, the SWWU has lost money.  The 
graphs represent the rate structures used during 2015 and the current rate structure.  
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As seen in the graph, the SWWU lost money after any user consumed more than 8,600 gallons per month.  
With an average usage of 7,400 gallons per month, this scenario would not only have been plausible, it is 
highly probable.  Profit under these conditions would be small, at best.  If you include the water loss from 
leaks, a self-supporting system under these conditions becomes virtually impossible.           

 
As mentioned, the group reevaluated their rate structure in 2017.  This resulted in an increased usage at 
which the group lost money; however, when selling water at a block rate of $2 per thousand gallons, the 
group still loses money after users consume more than 12,900 gallons per month.    Given the size and 
character of the lots within the SWWU service boundary, this situation is likely to occur, especially during 
the high-demand summer months.   
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In an effort to eliminate the potential for selling water for less than it costs, a potentially better alternative 
may be to decrease the base rate charge from $70 to $60 and increase the block charge from $2 to $7 per 
thousand gallons.  The following graph depicts this hypothetical proposed rate structure:  
 

 
As the graph depicts, a rate structure which simply charges a block rate in excess of the average cost per 
thousand gallons eliminates the possibility of the group losing money on sales of water (on average and 
under normal operating conditions).  This type of rate structure modification has several benefits, one being 
the promotion of water conservation.   
 
Using the average usage per month (7,400 gallons) and the 2015 rate structure, the average bill was 
approximately $54.80.  By comparison, the 2017 average bill was close to $74.80.  Using the modified rate 
structure as shown, the average bill would be very similar to 2017 at $76.80.  There is, however, a large 
difference in cost per thousand gallons for individual users.  Continuing to use the 2017 rate structure as 
is, may be unevenly distributing costs throughout the group.  The reason for this is a large percentage of 
users may not use the consumption allowance of 5,000 gallons per month, while others may greatly exceed 
it on a monthly basis.  This creates a situation where small users subsidize large users on the system.  In 
other words, if a household consumes 5,000 gallons in a month (i.e. no overages) the effective rate they 
pay for water is $14 per thousand gallons; where as a household using 9,000 gallons in a month has an 
effective rate of only $8.67 per thousand gallons.  This is demonstrated in the following graph.  
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Essentially, those using the most water pay the least per thousand gallons used.  In comparison, decreasing 
the base rate and increasing the block charge per thousand gallons to $7 per thousand gallons more evenly 
distributes cost to the majority of users – while keeping the average bill very similar, as seen in the following 
graph.  As the current rate structure provides a self-supporting system, this proposed rate structure is 
presented as a hypothetical scenario only.  Decisions regarding rates and how they are structured will need 
to be made by the Board.     
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Section K – Conceptual System Improvements and Cost Estimates 
The South Worland Water Users (SWWU) has operated successfully for the past 46 years, albeit with a 
small financial margin.  This margin became evident when relatively large repairs to the system were 
required between 2014 and 2016.  They not only incurred expenses due to lost water, but construction 
costs associated with the repairs were also generated.  Based on 2016’s water losses, it would appear the 
system is again operating normally; however, the group’s financial reserves have been diminished.      
 
As mentioned in the introduction of this report, the SWWU faces four main challenges: 

1. keeping the system’s finances in a self-supporting status; 
2. having the ability to quickly identify water losses; 
3. maintaining a sound water distribution system, and;  
4. merging with another, more robust water district. 

To meet those challenges the following recommended improvements are aimed at achieving these goals. 
 

1. Meter Replacement Program – Phase I, II, & III 
2. Mechanical Joint Replacement 
3. Install 3rd Supply Connection Point 
4. Replace 4-inch HDPE at McSparran Draw 
5. Service Replacement Program – Phase I, II, & III 
6. Fire Hydrant Installation 

 

Meter Replacement Program – Phases I, II, & III 
 
A major water leak in late 2014 exposed the system’s fragile financial condition.  Making matters worse, 
the leak wasn’t detected until the following spring (April 2, 2015). As mentioned earlier, the corporation 
began consuming significantly more water than it had historically. Because residential meters went unread 
over the winter months, the difference between user’s total metered use and the amount delivered by the 
city wasn’t fully discovered until the summer of 2015. Combine this with a large leak due to a failed pressure 
reducing valve at the airport connection and the corporation ended up purchasing nine million gallons of 
water with no way to recover the cost.  
 
At the time of this report, the SWWU system was still using 61 meters with no ability to be read remotely. 
This represents approximately 1/3 of the system’s total inventory of meters. The ability to remotely read 
meters is a necessity.  This would also greatly improve the group’s capability of keeping current on both 
usage and billing. Just as importantly, any discrepancies between Worland’s master meters and the 
combined usage on the system would be evident every month, year-round.  Under current operational 
practices, this is not happening.  Mitigating these situations would greatly benefit the SWWU. 
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Project: South Worland  Water Users Corporation Date:  7-26-2017

Meter Replacement Project - Phase I

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, & Insurance 1 LS 8,000$               8,000$           

2 3/4" In-Pit or Home Meter Replacement 61 EA 1,750$               106,750$       

Subtotal of Construction Costs 114,750$       

Contingencies 15% 17,213$         

Total Construction Costs 131,963$     

Non-Construction Costs

Engineering Design 10% 13,200$         

Engineering Construction Monitoring 10% 13,200$         

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 28,900$       

TOTAL ESTIMATED PROJECT COST 160,863$     

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

 
 
 
After the initial replacement of the non-remote reading meters, it is recommended to begin a comprehensive 
meter replacement program.  Replacing approximately 60 meters over a 6-year cycle would keep them 
within the industry’s generally accepted lifespan for this equipment.  As an example, if construction of Phase 
I is completed in 2018, a replacement schedule of 60 meters every 6 years would result in Phase II being 
completed in 2024 and Phase III completed in 2030. The cycle could be repeated starting again in 2036.  
This program would result in replacing meters at an age of 18 years.  Pricing for Phases II and III would 
assume a construction cost increase of two percent per year.   
 
Metering technology has significantly advanced in recent decades. It is recommended replacement meters 
be of the same make, model and reading technology as the City of Worland or the entity most likely 
expected to take over the SWWU. As an alternative, moving toward an automatic meter reading (AMR) 
system would all but eliminate the need for personnel to physically visit each meter every month.  While 
these sorts of systems are more expensive, the monthly savings in personnel time can offset these costs.  
They also eliminate the potential for human error in recording meter values, transposing metering values, 
and ultimately billing.      
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Additionally, it is recommended the SWWU acquire a water metering and billing software compatible with 
the meter reading technology to be put in service. These software packages are generally available from 
the meter manufactures and provide the ability to quickly generate both billing and usage statistics. This 
would greatly improve SWWU’s ability to accurately monitor usage and, more importantly, make quick 
comparisons to the City’s master meters.  The potential for human error would also be significantly reduced 
by removing the currently required manual data entry and billing.     
 
    

Project: South Worland  Water Users Corporation Date:  7-26-2017

Meter Replacement Project - Phase II

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, & Insurance 1 LS 8,400$               8,400$           

2 3/4" In-Pit Meter Replacement 57 EA 1,960$               111,720$       

Subtotal of Construction Costs 120,120$       

Contingencies 15% 18,018$         

Total Construction Costs 138,138$     

Non-Construction Costs

Engineering Design 10% 13,800$         

Engineering Construction Monitoring 10% 13,800$         

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 30,100$       

TOTAL ESTIMATED PROJECT COST 168,238$     

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

 
 
 
Phase III replacement work items will be identical to Phase II except they would occur six years later.  
Assuming two percent inflation per year, the Phase III cost is estimated to be approximately $180,000, 
beginning in 2036. 
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Mechanical Joint Replacement 
 
As with most water systems constructed before the 1990’s, when PVC fittings and stainless steel service 
saddles became commonly adopted as standard construction, failures have primarily been due to corrosion 
of iron and steel pieces on fittings and saddles.  With the exception of repairs the system has had since its 
construction, most of the components were installed in the 1970’s and 80’s.  This type of failure can be 
expected to continue as the system ages. Replacing the majority of the 90 degree bends and tees in the 
system to corrosion resistant fittings would mitigate the rate of failure and potential for large scale leaks.  
The following table gives an estimate of fitting replacement costs across the system. 
 

Project: South Worland  Water Users Corporation Date:  7-26-2017

Mechanical Joint Replacement

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Avg. Unit Cost Total Cost

1 Mobilization, Bonds, and Insurance 1 LS 100$                  100$              

2 Hydrovac Locating 1 LS 8,500$               8,500$           

3 Replace 6-inch 90° MJ Fitting (stainless) 19 EA 1,200$               22,800$         

4 Replace 6-inch Tee MJ Fitting (stainless) 7 EA 1,500$               10,500$         

5 Pavement Section Replacement 24 SY 55$                    1,320$           

Subtotal of Construction Costs 43,220$         

Contingencies 15% 6,483$       

Total Construction Costs 49,703$       

Non-Construction Costs

Engineering Design 10% 5,000$       

Engineering Construction Monitoring 10% 5,000$       

Legal and Administrative 1,500$       

Permitting and Mitigation 1,000$       

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 12,500$       

TOTAL ESTIMATED PROJECT COST 62,203$       

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
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Implementing a Third Supply Connection to the North Service Area 
 
System modeling shows the recommended fire flow (750 gpm) may be achieved in the northern part of the 
system (north of Washakie Ave.) with a third supply being fed into the system. This potentially poses 
operational difficulties for the group because if a looped connection to the city’s 16-inch main was to be 
connected, measures would need to be implemented to avoid reverse flow through the master meter in 
Country Drive.  Design of this connection will require review of pressure differences between the two 
systems.  A more logical and efficient approach would be to discuss the City of Worland assuming services 
currently served by the SWWU north of Washakie Avenue.  As mentioned earlier, this would allow for 
looping of the city’s system, provide recommended fire flows, and allow for the removal of the master meter 
in Country Drive.  This option is highly recommended.  This notwithstanding, the following cost estimate 
details expected costs associated with constructing a northern supply connection.      
 
 

 
 
 
 
 
 
 
 
 
 
 

Project: South Worland  Water Users Corporation Date:  7-26-2017

Installing a Third Supply Connection

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Avg. Unit Cost Total Cost

1 Mobilization, Bonds, and Insurance 1 LS 2,000$               2,000$           

2 72" Dia. Meter Vault - 6 Ft. Deep 1 EA 12,000$             12,000$         

3 6 " Meter and Valves Installed. 1 LS 13,000$             13,000$         

Subtotal of Construction Costs 27,000$         

Contingencies 15% 4,050$           

Total Construction Costs 31,050$       

Non-Construction Costs

Engineering Design 10% 3,100$           

Engineering Construction Monitoring 10% 3,100$           

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access N/A -$                   

Total Non-Construction Costs 8,700$         

TOTAL ESTIMATED PROJECT COST 39,750$       

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
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Replacing the 4-inch HDPE Pipe Under McSparran Draw 

 
McSparran Draw is due south of the St. Alban’s Episcopal Church. The water main crossing consists of a 
250-foot section of 4-inch high density polyethylene (HDPE) pipe placed inside the original 6-inch PVC 
water main which failed some years ago.  At the time, this repair got customers back in service in the 
shortest possible time. A permanent repair is needed to correct this section of water main and give better 
system uniformity and correct the flow restriction of the 4-inch pipe.  
   

Project: South Worland  Water Users Corporation Date:  7-26-2017

Replace 6-in. PVC Main Under McSparran Draw

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Avg. Unit Cost Total Cost

1 Mobilization, Bonds, and Insurance 1 LS 1,600$               1,600$           

2 Remove & Replace 6-in. PVC Water Main 275 LF 69$                    18,838$         

3 6-inch Gate Valve 2 EA 1,500$               3,000$           

Subtotal of Construction Costs 23,438$         

Contingencies 15% 3,516$           

Total Construction Costs 26,953$       

Non-Construction Costs

Engineering Design 10% 2,700$           

Engineering Construction Monitoring 10% 2,700$           

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 7,900$         

TOTAL ESTIMATED PROJECT COST 34,853$       

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

 
 
 
 
 
 
 
 
 
 

Service Line and Tap Replacement Program 
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The system’s operator has experienced failure of several service lines throughout the system. Several of 
these failures have occurred during the system’s last decade of operation. While records indicate water 
loss of only eight percent during 2016, the operator questions whether the lines are reaching their useful 
life and warrant replacement.  While replacing the service line to the property line, it would be prudent to 
also replace saddle taps and curb stops.  This would allow efficiency and accomplish component 
replacement in one excavation and service disruption. This work could also be done in conjunction with the 
meter replacements to provide a certain economy-of-scale.  As with the meter replacement program, a 
phased approach to service line replacements is recommended.  It would also be recommended to perform 
service line replacements where one service line (meter) is currently serving multiple properties During 
Phase I.  While this doesn’t occur often, best practices dictates each meter should reflect usage from one 
property (home).   
 

Project: South Worland  Water Users Corporation Date:  7-26-2017

Service Line & Tap Replacement Project - Phase I

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, and Insurance 1 LS 10,600$             10,600$         

2 3/4" Tap Replacement on 6" PVC Main 52 EA 800$                  41,600$         

3 Curb Stop Replacement 52 EA 650$                  33,800$         

4 3/4" Service Line Installation 1560 LF 20$                    31,200$         

5 Pavement Section Replacement 624 SY 55$                    34,320$         

Subtotal of Construction Costs 151,520$       

Contingencies 15% 22,728$         

Total Construction Costs 174,248$     

Non-Construction Costs

Engineering Design 10% 17,400$         

Engineering Construction Monitoring 10% 17,400$         

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 37,300$       

TOTAL ESTIMATED PROJECT COST 211,548$     

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
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Project: South Worland  Water Users Corporation Date:  7-26-2017

Service Line & Tap Replacement Project - Phase II

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, and Insurance 1 LS 11,600$             11,600$         

2 3/4" Tap Replacement on 6" PVC Main 51 EA 896$                  45,696$         

3 Curb Stop Replacement 51 EA 728$                  37,128$         

4 3/4" Service Line Installation 1530 LF 22$                    34,272$         

5 Pavement Section Replacement 612 SY 62$                    37,699$         

Subtotal of Construction Costs 166,395$       

Contingencies 15% 24,959$         

Total Construction Costs 191,354$     

Non-Construction Costs

Engineering Design 10% 19,100$         

Engineering Construction Monitoring 10% 19,100$         

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 40,700$       

TOTAL ESTIMATED PROJECT COST 232,054$     

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 

 
 
 
Implementing Phase III of the service tap replacement program is estimated to require approximately the 
same number of taps and curb stops. Assuming two percent inflation per year, the estimated cost of Phase 
III would be $257,000. This project should be scheduled as allowed by the SWWU financial needs and the 
priority which the users place on the work at the time.    
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Fire Hydrant Installation 
 
The International Fire Code (IFC) recommends a minimum spacing of 500 feet between fire hydrants in 
developed areas for fire demands of 1,750 gallons per minute or less.  The DEQ has also adopted those 
recommendations for new construction within cities. As indicated in the system modeling portion for this 
report, approximately 24 fire hydrants are recommended for placement throughout the system if the board 
chooses to meet this standard.  After careful review of the system mapping, a logical fire hydrant layout 
would include the addition of 15 fire hydrants to the system.  While this would not necessarily improve the 
system’s operational ease, revenue generation, or records maintenance, it significantly improves the 
public’s safety via fire protection.  Again, under the original funding source, Farmers Home Administration, 
fire flows were not allowed as part of the design.       
 

Project: South Worland  Water Users Corporation Date:  7-26-2017

Fire Hydrant Installation

Project No: 05-17-0016 Estimate By: JAMES  GORES & ASSOC.

Item Description Quantity Unit Unit Cost Total Cost

1 Mobilization, Bonds, and Insurance 1 LS 6,100$               6,100$           

2 Fire Hydrant Replacement (Mueller) 15 EA 5,400$               81,000$         

Subtotal of Construction Costs 87,100$         

Contingencies 15% 13,065$         

Total Construction Costs 100,165$     

Non-Construction Costs

Engineering Design 10% 10,000$         

Engineering Construction Monitoring 10% 10,000$         

Legal and Administrative 1,500$           

Permitting and Mitigation 1,000$           

Acquisition of R.O.W. Access -$                   

Total Non-Construction Costs 22,500$       

TOTAL ESTIMATED PROJECT COST 122,665$     

PRELIMINARY OPINION OF PROBABLE PROJECT COSTS 
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Operational Recommendations 
 
Throughout its history, the SWWU has operated in a relatively informal manner as compared to municipal 
water systems. When needs became known, they were addressed as funds were available. Costs of repairs 
have always been a major concern, as they are with any system. Aiming to keep rates as low as possible, 
the board has consistently focused on finding “least cost” solutions. This practice, however, has resulted in 
deferred maintenance and diminished reserves.  To bring the system’s operations up to date, it is 
recommended the SWWU adopt operation procedures outlined by the Wyoming DEQ and the American 
Water Works Association (AWWA).  Both of these organizations are excellent sources of information for 
best-practices management of water systems. Assuring minimum cost over the long term demands a 
thorough and strategically developed and implemented Operations and Maintenance (O&M) Plan. 
 
The scope of this report does not encompass including standard operations and maintenance (O&M) 
procedures for the system. State regulations require the system be operated by a state certified operator. 
Training for this certification provides the operator with recommended O&M procedures and manuals.  It 
would be very helpful for the certified operator to be an active member of the Wyoming Operators 
Organization and the AWWA.  There are no construction costs associated with implementing this 
recommendation.   
 

Prioritization of Recommended Improvements 
 
The following table outlines how the recommended improvements were prioritized and what criteria were 
used in determining each ranking.  While the SWWU system serves an uncharacteristically large 
geographic area in relation to the number of customers served, it is not complex in nature. The 
recommended improvements previously mentioned are based on keeping the system up-to-date with either 
current components or regulatory guidelines.  Though the projects are ranked in the following chart, the 
order and timeline of their completion may vary depending on available funding, the group’s available 
reserve funds, and the group’s preferences.  
 

Public Public System Revenue Ease of Maintain

Project Description / Name Health Safety Reliablity Generation Operation Records Score

1 Meter Replacement Program 1 1 3 3 3 3 14

2 Mechanical Joint Replacement 1 1 3 3 3 2 13

3 Install 3rd Supply Connection 2 3 3 1 2 1 12

4 Replace 4-Inch HDPE at Draw 2 3 3 1 2 1 12

5 Service Replacement Program 1 1 2 3 2 2 11

6 Fire Hydrant Installation 2 3 2 0 2 1 10

Ranking - 0 = Lowest Priority, 3 = Highest Priority

 
   
 
 
 
 
 
 
 
 
 
 
 

Suggested Timeline for Improvements 
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  Meter  M-J 3rd Point 4-inch HDPE Service Hydrant 

Year Replacement Replacement Connection Replacement Replacement Replacement 

2018       

2019 Phase I      

2020 ($160,863) X     

2021  ($62,203)     

2022   X    

2023   ($39,750)  Phase I  

2024     ($211,548)  

2025 Phase II      

2026 ($168,238)   X   

2027    ($34,853)  X 

2028      ($122,665) 

2029     Phase II  

2030     ($232,054)  

2031 Phase III      

2032 ($179,703)      

2033       

2034       

2035     Phase III  

2036     ($256,822)  

 
The projects noted in the previous chart have a present day value of $1.3 million; however, completion of 
Phase I of the metering program and replacement of the mechanical joints throughout the system would 
likely improve the system’s operational ease and increase system reliability dramatically.  With this in mind, 
the importance of the remaining four recommended projects may be viewed with less significance.   
 

Potential Funding Scenarios 

 
Project funding avenues exist in varying forms of grants and low interest loans via state and federal 
programs.  The Wyoming State Land and Investment Board (SLIB) has compiled a list of these programs 
and what types of projects are eligible to be funded with each program (Chart of Eligibility).  The SWWU 
would be eligible to request funding through the following programs as a legal entity: 

1. Drinking Water State Revolving Fund (DWSRF); 
2. USDA Rural Development Water and Environmental Programs (RD WEP). 
3. Mineral Royalty Grant (MRG), and; 
4. Joint Powers Act (JPA); 
5. Business Ready Communities Grant and Loan Program (BRC); 
6. Community Development Block Grant (CDBG); 
7. County Wide Consensus (CWG); 

Additionally, two programs through the Bureau of Reclamation’s WaterSMART program could also be 
utilized by the SWWU for grant funding: 

1. WaterSMART – Water and Energy Efficiency Grant Program 
2. WaterSMART – Small Scale Water Efficiency Grant Program 

The Water and Energy Efficiency Grant Program has a cap of $300,000 per application.  It also requires a 
50% match in the form of non-federal funds.  The Small Scale Water Efficiency Grant Program has a cap 
of $75,000 per application and also requires 50% matching funds from a non-federal source.   
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If the SWWU chooses to pursue completion of any, or all, of the recommended improvement projects noted 
in Section K, some type of funding assistance will likely be necessary.  One option would be for the group 
to simply draw a loan for the cost of each project.  While this option is possible, it would not be 
recommended.  As an example, the project cost for Phase I of the Meter Replacement Program is estimated 
at $160,863.  If the SWWU were to obtain a loan for this amount from the State Land and Investment Board 
(SLIB) at 2.5% interest over 20 years, it would cost each user $4.93 per month.   
 
The following table applies this example to each of the recommended improvement projects using only loan 
funding from the SLIB and USDA – Rural Utilities Service.  It demonstrates user rates would need to be 
increased by approximately $45 per month over the next 18 years. 
 

 
 
A more logical approach would be to combine loan funding with available grant funding.  Under this type of 
funding combination, the example discussed earlier for Phase I of the Meter Replacement project has a 
much more affordable outcome.  In this example, three separate funding sources will be used to fund the 
project, each with varying requirements:   

1. $91,921 from a WaterSmart Water and Energy Efficiency Grant ($300,000 maximum) 
a. Requires 50% matching funds from a non-federal source 

2. $45,961 from a Mineral Royalties Grant (SLIB) 
a. Assumes 50% matching funds requirement  

3. $22,981 Drinking Water State Revolving Fund (DWSRF) Loan 
a. Assumes 2.5% APR on 20 year term.   

4. $160,863 Total Funds 

Successful implementation of this funding scenario would cost each user $0.70 per month.  The following 
table applies this example to each of the recommended improvement projects using a combination of grant 
and loan funding.  Using this method would require an increase of only $6.43 over 18 years, less if portions 
were self-funded with available reserves from the SWWU. It also represents an 86% reduction in financial 
obligation, while still completing the $1.4 million in recommended maintenance projects.         
    
 
 
 

SWWU

0% 100%

Grant Loan

2019 Meter Replacement Phase I 160,863$    160,863$ -$        $10,228.98 $4.93

2020 Mechanical Joint Replacement 62,203$      -$    62,203$      $3,955.39 $1.91

2022 3rd Connection Point 39,750$      39,750$   -$        $2,527.64 $1.22

2023 Service Replacement Phase I 211,548$    -$    211,548$    $13,451.99 $6.48

2025 Meter Replacement Phase II 168,238$    168,238$ -$        $10,697.98 $5.15

2026 4-inch HDPE Replacement 34,853$      34,853$   -$        $2,216.25 $1.07

2027 Hydrant Replacement 122,665$    -$    122,665$    $7,800.06 $3.76

2029 Service Replacement Phase II 232,054$    232,054$ -$        $14,755.96 $7.11

2031 Meter Replacement Phase III 179,703$    179,703$ -$        $11,426.98 $5.50

2035 Service Replacement Phase III 256,822$    -$    256,822$    $16,330.92 $7.87

Total 1,468,699$ 815,461$ -$        51,854$     -$    653,238$    41,538$     $44.99

*SWWU not eligible for WWDC funding

Annual Percentage Rate = 2.50%

Term (yr) = 20

Accounts = 173

FUNDING SCENARIO LOANS ONLY

User

Cost/mth

Annual

Payment

SLIB - DWSRF

Annual

Payment

USDA - RUS

Year Project Description
Total Cost Loan

Local 

Funds

Funding Source
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Effectively leveraging grant funding with loan funds has the potential to greatly diminish the out-of-pocket 
cost to SWWU customers.  Any sponsor applying for DWSRF loans must complete the Capacity 
Development worksheets from the Wyoming Department of Environmental Quality (DEQ), as well as 
appear on the CWSRF Intended Use Plan.  The capacity development worksheets for SWWU are attached 
to this report in Appendix A.  It is also important to remember these funds are only available to legal entities 
such as improvement and service districts, water districts, etc.    
 
The SWWU system has been well operated and provided high quality water at very reasonable prices for 
the last 46 years.  Now, the system has begun to show its age and will require routine maintenance. 
However, the group to this point, has deferred required maintenance, preferring instead to keep rates as 
low as possible.  After experiencing the effects of construction costs in 2015 and 2016, the group has wisely 
increased rates to a self-supporting level. As discussed above, alternatives to this rate structure may be 
more appropriate.  These decisions, as well as others mentioned earlier, will need to be thoroughly 
considered by the board and members of the group.        

2019 Meter Replacement Phase I 160,863$      $91,921 $45,961 $22,980 $1,461 $0.70

2020 Mechanical Joint Replacement 62,203$       $35,545 $17,772 $8,886 $565 $0.27

2022 3rd Connection Point 39,750$       $22,714 $11,357 $5,679 $361 $0.17

2023 Service Replacement Phase I 211,548$      $120,885 $60,442 $30,221 $1,922 $0.93

2025 Meter Replacement Phase II 168,238$      $96,136 $48,068 $24,034 $1,528 $0.74

2026 4-inch HDPE Replacement 34,853$       $19,916 $9,958 $4,979 $317 $0.15

2027 Hydrant Replacement 122,665$      $70,094 $35,047 $17,524 $1,114 $0.54

2029 Service Replacement Phase II 232,054$      $132,603 $66,301 $33,151 $2,108 $1.02

2031 Meter Replacement Phase III 179,703$      $102,687 $51,344 $25,672 $1,632 $0.79

2035 Service Replacement Phase III 256,822$      $146,756 $73,378 $36,689 $2,333 $1.12

Total 1,468,699$   $6.43

*SWWU not eligible for WWDC funding Annual Percentage Rate = 2.50%

Projects > $75,000 - Assumes Water & Energy Efficiency Grant Program Term (yr) = 20

Projects < $75,000 - Assumes Small Scale Water Efficiency Grant Program Accounts = 173

Annual

Payment

Cost

FUNDING SCENARIO GRANT/LOAN COMBINATION

Funding Source

Year Project Description
Total Cost

Water

SMART
MRG

DWSRF

(loan)

User

Cost/mth


