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VOLUME II 
 

EAST CHEYENNE 
 

WATER MASTER PLAN 
 
 

• INTRODUCTION•  
 

 

 

A.   Background of the Current Study and Previous Planning Work 

 

In August 2005, the Laramie County Commissioners applied to the Wyoming 

Water Development Commission (WWDC) for a Level II Study of the 

Cheyenne/Laramie County Water Service Area.  The Study purpose is to 

evaluate options to provide water to the developing region east of the City of 

Cheyenne Board of Public Utilities (BOPU) service area.  

 

The 2006 Wyoming Legislature appropriated funds for the study and WWDC 

selected AVI, Professional Corporation (AVI) to conduct the study and prepare a 

report.  Early in the process, WWDC and AVI agreed to develop two separate but 

integrated report volumes:  Volume I, Archer Special Use District Water Master 

Plan; and Volume II, East Cheyenne Water Master Plan.  AVI subsequently 

subcontracted portions of the work to Black & Veatch of Centennial, Colorado 

(water system modeling), Dahlgren Consulting of Cheyenne (development of 

aquifer testing program and aquifer impact analysis), Stockdale Consulting of 

Cheyenne (water rights issues), and Short Elliott Hendrickson, Inc. (SEH) of 

Cheyenne (environmental analysis and GIS). 

  

This Volume of the report addresses water supply issues in the East Cheyenne 

area, and presents preliminary designs along with cost opinions for a proposed 
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water transmission system.  The proposed system configuration and cost opinion 

were developed for planning purposes and project financing decisions.  

 

B.   Summary of the Current Project 

 

The overall study was organized around four components:  1) analysis of 

alternatives to supply water to the Archer Special Use District (ASUD), 2) 

evaluation of ground water availability at the ASUD, 3) construction of test wells 

and monitoring wells, and, 4) a regional extension of the BOPU system to serve 

the East Cheyenne area, including future business or industrial development and 

additional county facilities in the ASUD.   

 

Volume I contains study components 1, 2, and 3 discussing water supply 

alternatives for the ASUD.  Component 4 is addressed in this volume. 

 

The following tasks are specific to the East Cheyenne study: 

 

1.   Identification of service area and formulation of demand scenarios.  

 

2.   Determination of environmental studies which may be necessary for future 

project phases. 

 

3.   Identification of permits, easements, and clearances which may be 

required for future project phases. 

 

4.   Identification and cost opinions for water system components necessary to 

meet functional requirements of a water system encompassing over 

11,500 acres of mixed land use. 

   

5.   Mapping of the proposed system with appropriate GIS topic layers. 
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6.   Identification of any constraints to system development imposed by supply 

and delivery system issues.   

 

7.  Preparation of cost opinions.  

 

8.   Analysis of project economics.  

 

 

C. Assumptions Regarding Cheyenne BOPU as a Water Source 

 

This report references existing BOPU facilities as a potential source to meet 

projected water demands in the East Cheyenne area.  During the course of this 

study, the staff of BOPU provided valuable information and assistance including 

a clear statement that BOPU’s first priority is its obligation to provide water to 

existing commercial, industrial, and residential customers in the BOPU service 

area.  BOPU also supplies water through master meters to F. E. Warren Air 

Force Base and the South Cheyenne Water and Sewer District.  

 

Water service to development in the East Cheyenne area is subject to BOPU 

policies and design criteria.  Service is also contingent upon the availability of 

sufficient water, defined as the ability to meet both current and future needs 

within the existing service area boundary.  In addition, there are system 

constraints such as water treatment ability, disinfection capability, transmission 

line size, and storage capacity which may limit the ability of BOPU to provide 

water service to new development in the East Cheyenne area. 
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 • SECTION 1•  

SERVICE AREA AND DEMAND PROJECTIONS 
 

 

 

A.   Identification of Service Area 

 

The region addressed in Volume II of the Cheyenne/Laramie County Water 

Service Area Level II study encompasses over 11,500 acres east of Cheyenne 

on both sides of the Interstate 80 corridor between the Campstool and Archer 

interchanges.   

 

Specifically, the area is bounded on north by the actual and projected alignment 

of County Road 212, on the east by the actual and projected alignment of County 

Road 135, on the south by the projected alignment of County Road 208, and on 

the west by the eastern edge of the BOPU water service area. The western 

boundary is irregular, but is roughly Whitney Road south to East Pershing 

Boulevard and along East Pershing to the I-80 Corridor.  The area includes the 

ASUD, which is addressed in detail in Volume I.  Refer to Figure 1-1, Anticipated 

Land Use for East Cheyenne at the end of this section for a map of the East 

Cheyenne study area. 

 

B. Existing Conditions 

 

The service area located north of the I-80 corridor has developed with mixed 

uses including industrial, commercial, and residential zones.  Development south 

of I-80 has been primarily residential. 

 

Existing commercial and residential developments are served by individual wells.  

These wells produce water from the Tertiary Aquifer, which is comprised of 
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Ogallala and White River Formations.  Other than these individual wells, no water 

service infrastructure is present in the study area.   

 

 
C.   Population and Demand Projections 
 
 
 The Cheyenne BOPU Water and Waste Water Master Plans (Black and Veatch, 

2003) projected Cheyenne and South Cheyenne to grow at an annual compound 

rate of 1% per year, and predicted a similar growth rate for unincorporated areas 

of Laramie County adjacent to the City. 

 

Population projections for Wyoming communities and adjoining rural areas are 

subject to fluctuating economic conditions and can be imprecise.  Since 

estimates in the 2003 Master Plans have been used by BOPU and the City of 

Cheyenne to provide a consistent basis for infrastructure planning, Master Plan 

numbers will be used to predict future water demands for the purposes of this 

report.  It is recognized that the Master Plan projections are five years old as of 

the date of this report.  However, the population projections are sufficiently 

accurate for purposes of the present study. 

 

Three categories of land use were considered in making demand projections for 

the East Cheyenne area:  existing residential, future residential, and commercial.  

To derive an estimate of total future water demand in the East Cheyenne study 

area, commercial properties were assigned 100 gallons per day per acre 

(gpd/acre) and both existing and future residential properties were assigned 350 

gallons per day per unit (gpd/unit).   

 

The Wyoming Department of Environmental Quality (DEQ) uses lower demand 

numbers of 75 gallons per capita per day (gpcpd).  The 2000 Census reported an 

average household in Laramie County of 2.5 persons.  This translates to 

residential use of about 190 gallons per day per unit.   
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Because this report is intended to be a conservative analysis of the water system 

required to serve the study area, the higher numbers will be used in modeling 

demand scenarios.  Actual future demand as development occurs may be less 

than the assumptions in this report.   

 

The more conservative assumptions form the basis of preliminary design for a 

transmission and distribution system to meet demand projections.  

 

Land use distribution assumes that commercial development will occur primarily 

along I-80 to the east boundary of the study area.  Residential development will 

continue to occur both north and south of the I-80 corridor.  Table 1 below 

summarizes the three land uses and associated water demands within the East 

Cheyenne service area, including two additional business development centers 

and the Justice Center proposed for future construction at the ASUD.  Demand 

for the business centers and the Justice Center was not included in the water 

demands for the ASUD in Volume I. 
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Table 1 below shows the land use distribution used for this evaluation.  

 
 

Table 1 
East Cheyenne Phase 2 Land Use 

 

Land Use 
(Excluding ASUD) 

 
 

Area 
(acres) 

Percent 
of Total 

Area 
(%) 

 
Maximum Day 

Demand 
(gpd) 

Commercial 2,107 19 526,750 
Existing Residential (581 lots) 3,409 31 508,375 
Future Residential (2,240 lots) 5,597 50 1,960,000 
Subtotal 11,113 100 2,995,125 

ASUD Land Use(1) 
Business Development No. 1   41,750 
Business Development No. 2   35,250 
Justice Center   150,000 
Phase 1 ASUD   330,866 
Subtotal   557,866 
Total 3,553,011 
(1)See Appendix A for additional detail regarding ASUD demand projections. 

 

 
 

 

To obtain an estimate of residential demands, 581 existing residences were 

identified from aerial photographs and plat information obtained from the Laramie 

County Planning office.  The number of future lots was estimated by assigning 

one lot for every 2.5 acres of undeveloped land.  Lots within platted subdivisions 

but not containing a dwelling unit were allocated for future residential 

development and demand calculated accordingly.  See Figure 1-1, Anticipated 

Land Use for East Cheyenne, at the end of this section and refer to Black and 

Veatch Technical Memorandum No. 2 in Appendix A of this report.  
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It should be noted that the estimate of future residential development based on 

one residential lot for every 2.5 acres of undeveloped land is not congruent with 

existing Laramie County zoning ordinances.  See Section 2 for a detailed 

discussion of zoning issues.  

   

Based on modeling results depicted in Table 1 above, the peak day demand at 

build-out for the East Cheyenne area is about 3.5 million gallons.  This peak day 

demand represents about 10% of the total daily raw water supply currently 

available to the BOPU.   

 

Even though BOPU continues to pursue additional water sources and upgrades 

to system infrastructure, the potential demands from East Cheyenne represent a 

significant withdrawal from current and future supplies.  It is unknown if current 

water supplies, treatment plants, pump stations, and transmission mains can 

support this increased demand.  Assuming a 1% compound growth rate, system-

wide average day demands are predicted to be 18 mgd by 2012. 

 

The East Cheyenne area is not the only area contiguous to the BOPU service 

area where future growth is anticipated.  The 2003 Water and Wastewater 

Master Plans identified major development areas south, southeast, and 

southwest of Cheyenne.  Refer to Figure1-2, Development Areas, at the end of 

this section for a map of growth areas.  Information from the 2003 Master Plans 

is now dated, but growth in areas contiguous to the BOPU service area will be in 

competition with the East Cheyenne area for the limited resources available from 

BOPU.   
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  • SECTION 2•  

PERMITTING, EASEMENTS, ZONING, AND LAND USE 
 

 

No permits and or clearances were required for any Level II activity associated 

with the East Cheyenne Study area.  A preliminary determination was made of 

permits, easements, and clearances that will be required for construction of the 

proposed water supply components, and those requirements are listed below.  

Present land uses and soil conditions are not obstacles to future project 

development or construction.  As discussed below, future residential and 

commercial development in the study area may require project proponents to 

obtain approval for zoning changes from the Laramie County Commissioners or 

from the City of Cheyenne if the area is annexed.  

 

Permits and Clearances Required for Future Construction 

 

1. Department of Environmental Quality. 

 

Prior to construction of any public water system component, a Permit to 

Construct must be obtained from the Water Quality Division of the 

Wyoming Department of Environmental Quality (DEQ) in Cheyenne.  Final 

construction plans and specifications must be submitted for review and 

approval.  Consultation with the appropriate regulatory personnel in DEQ 

is recommended at the start of the design process to insure initial 

compliance with regulatory requirements. 

 

2. Army Corps of Engineers (COE). 

 

Any construction activity impinging on or crossing wetlands or Waters of 

the United States will require a 404 permit from the COE.  For most 

pipeline construction, existing Nationwide 404 Permits will apply.  The 

Nationwide 404 Permit is a simplified process describing the required 
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actions that an applicant must fulfill, such as mitigation measures and 

requirements to provide the local COE District office with project 

information.  As with all permitting processes, adequate lead-time should 

be allowed for the acquisition of the 404 permit. 

 

3. Wyoming Department of Transportation (WYDOT). 

 

Any construction activity crossing a State highway or in a State highway 

right-of-way will require the appropriate permits from WYDOT.  Permits 

include a Utility Permit, which will be reviewed by the WYDOT District 

Maintenance Engineer in Laramie, and a Right of Way agreement.  

Permits for construction within the Interstate 80 right-of-way are also 

administered by WYDOT. 

 

 4.  Laramie County Department of Public Works  

 

Any construction activity crossing a Laramie County road or in a County 

road right-of-way will require permits from the Laramie County Department 

of Public Works.   

 

 5. Wyoming State Historic Preservation Office (SHPO). 

 

Consultation with SHPO should occur early in the project design phase.  

SHPO clearance is required for any portion of the project involving a 

Federal action, which may be federal funding for any portion of the project 

or the requirement for a Federal permit for project construction.  For 

example, the COE can require SHPO clearance for the area included in a 

404 permit.  The level of SHPO involvement may be dictated by the 

environmental analysis of areas to be disturbed.  If a preliminary review 

reveals any recorded historic or prehistoric sites, then a mitigation plan 

may be required. 
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 6. Threatened and Endangered Species. 

 

A survey to determine the potential for the presence of any threatened or 

endangered (T&E) plant or animal species should be considered before 

any construction disturbance occurs.  As in the case of SHPO 

requirements, this survey may not be necessary if no federal action is 

required for project construction.  However, if disturbance occurs before a 

survey is completed and any necessary mitigation plan approved, project 

components could be declared ineligible for future federal funding.  

Surveys for cultural and T&E can be a significant project expense, but 

failure to perform these surveys could limit future funding sources or 

create obstacles to timely initiation of construction activities. 

 

 7. Easements 

 

Construction of pipelines will require the acquisition of utility easements 

from private landowners, railroads, Laramie County Department of Public 

Works, and WYDOT.  Further detail concerning required easements is 

beyond the scope of this study. 

  

 8. Environmental Assessment 

 

If funding is requested from any federal source for any component of the 

future East Cheyenne system, an Environmental Assessment (EA) will be 

required prior to construction.  Grants and loans from the State Revolving 

Fund (SRF), the Abandoned Mine Land program (AML), and the Rural 

Utilities Service (RUS) are subject to this requirement.  Funding from the 

Water Development Commission and State Loan and Investment Board 

Mineral Royalties grants and Joint Powers Act loans do not require an EA. 
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Land Use, Zoning and Soil Conditions 

 

 1. Land Use. 

 

Land use in the study area is a mix of agricultural use, existing residential 

development, planned or platted residential development, and commercial 

areas. 

 

2. Zoning. 

 

The study area is within the zoned portion of Laramie County and contains 

areas zoned as follows: 

 

Archer Special Use District  (ASU) 

Agricultural (A-2) 

Agricultural and Rural Residential (A-1) 

Agricultural Residential (AR) 

Low Density Residential – Established (LR-1) 

Low Density Residential – Developing (MR-2) 

Mixed Use with Residential Emphasis (MUR) 

  Community Business (CB) 

  Light Industrial (LI) 

 

The estimate of future residential development based on one residential 

lot for every 2.5 acres of undeveloped land as described in Section 1 is 

not congruent with existing Laramie County zoning ordinances.  Currently, 

most of the land in the study area is zoned Agricultural (A-2), Agricultural 

and Rural Residential (A-1), or Agricultural Residential (AR).  Minimum 

density in the AR District is five acres unless the area is served by a 

central water system, in which case the minimum density is 2.5 acres.  If 

the area is served by a central water and sewer system, the minimum lot 

size is .5 acres.   
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In the A-1 and A-2 Districts, minimum density is 10 acres and 20 acres 

respectively as averaged over the total area to be subdivided.  Future 

subdivisions with a 2.5-acre lot density would require the City and County 

to approve a change in the Cheyenne and Laramie County Zoning 

Ordinance.  Commercial development outside areas now zoned for 

business or industrial use would also require a zoning change.  Refer to 

Figure 2-1, Laramie County Zoning Map at the end of this section, and 

compare the existing zone boundaries to the future land use assumptions 

depicted in Figure 1-1, Land Use with Demand Allocation Lots at the end 

of Section 1. 

 

 3.   BOPU Users Water Service Agreement. 

   

The BOPU and the City of Cheyenne require any entity outside its existing 

service area to either annex to the City or sign a Users Water Service 

Agreement (Agreement) consenting to annex when the entity meets the 

other requirements for annexation.  The Agreement enumerates other 

conditions of water service, including initial construction in compliance with 

BOPU policies and design criteria governing infrastructure specifications 

and transfer of all system assets to City ownership.  The entity is required 

to contact the City of Cheyenne Urban Planning Office to develop an 

understanding and a resolution or agreement regarding the proposed 

development and the use of treated water for the project.  The resolution 

or agreement must be approved by the City prior to approval of the 

Agreement.  

  

4.   Soil Conditions. 

 

A soil survey was obtained from the National Resources Conservation 

Service (NRCS) to determine the suitability of soils in the study area for 

the shallow excavations necessary for construction of pipelines.  NRCS 
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defines shallow excavations as trenches or holes dug to a maximum depth 

of 5 or 6 feet for utility lines, open ditches, or other purposes. All of the 

soils in the project area are rated very limited (26.4%) or somewhat limited 

(69%) due to the susceptibility of cutbanks to cave (4.6% of the area was 

not rated).  Most of the very limited soils are Dix-Altvan complex, Manter 

fine sandy loam, Merden silty clay loam, Altvan-Dix complex, and Altvan 

loam.  Somewhat limited soils include Albinas loam, Ascalan loam, Manter 

sandy loam, Poposhia-Trimad complex, and Wages loam. 

 

The instability of open trenches in these unstable soils will require 

Occupational Health and Safety Administration (OSHA) approved 

measures during construction to keep the trenches open and ensure the 

safety of workers.  Refer to Appendix C for the complete soils report. 

 

4.   Other Districts and Boundaries 

 

The study area is within the 201 Study Area Boundary, the Wastewater 

Service Area, and the Water Service Area Boundary as designated by the 

Wyoming State Engineer.  See Figure 1-2 at the end of Section 1 for a 

map of water and wastewater study and service area boundaries.   
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 • SECTION 3•  

ENVIRONMENTAL ASSESSMENT 
 

 

An Environmental Assessment (EA) is a study of the potential positive or negative 

impacts a project may have on the environment.  The process is intended to identify, 

predict, evaluate, and consider the mitigation of biophysical, social, and other relevant 

effects of development prior to making major project decisions and commitments.  An 

EA assures that decision makers have the opportunity to consider environmental 

impacts before deciding to proceed with new projects, or selecting among project 

alternatives.  An EA is a prerequisite for federal funding or for any federal action (such 

as acquisition of a 404 Corps of Engineers permit) conducted under the National 

Environmental Policy Act (NEPA).  

  

No EA was required for any actions related to the East Cheyenne Level II study.  

Depending on the source of project financing and federal actions associated with project 

construction, an EA may be required for areas to be disturbed by construction. 
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• Section 4•  

WATER SUPPLY ISSUES 

 

A.   Introduction 

 

This report assumes that existing BOPU facilities are a potential source to meet 

projected water demands in the East Cheyenne area.  However, BOPU’s first 

priority is to provide water to existing customers, including F. E. Warren Air Force 

Base and the South Cheyenne Water and Sewer District.  

 

Future expansion of the BOPU service area is contingent on: 

 

1. Availability of sufficient raw water to meet current and anticipated needs in 

the existing service area and  

 

2. Capacity of the BOPU treatment, storage, and transmission facilities to 

provide water to an expanded service area.  

 

 

B.   Existing City of Cheyenne BOPU Water Supply 

 

The BOPU raw water supply comes from both surface and ground water 

sources.   

 

1.  Surface Water Supply.   

 

Cheyenne’s surface water supply system has evolved into a complex collection, 

exchange, storage, and transmission system.  Currently, water is imported 

through pipelines from the Douglas Creek Basin, a tributary of the North Platte 

River in the Snowy Mountain Range west of Laramie.  Because the North Platte 

River Watershed is fully appropriated, these diversions must be replaced or 



EAST CHEYENNE EJG/FINAL 
2764\LEVEL II STUDY\SECTION 4 Section 4 - Page 2 A.V.I. PROFESSIONAL CORPORATION 
 

exchanged to comply with interstate decrees and agreements regulating the use 

of Platte River water.  This is accomplished by means of a collection and trans-

basin diversion system known as Stage I and Stage II.  This system is located in 

the headwaters of the Little Snake River west of the Continental Divide.  The 

Little Snake River is part of the Green River/Colorado River watershed.  Water 

collected in this system is not directly used by the City of Cheyenne, but is 

conveyed through a tunnel under the Continental Divide and stored in Hog Park 

Reservoir.  Water is then released into Hog Park Creek where it flows to the 

Encampment River and eventually to the North Platte River.  These releases into 

the North Platte River are considered exchanges for North Platte River 

watershed water diverted to and stored in Rob Roy Reservoir on Douglas Creek.  

A pipeline conveys water from Rob Roy, and water from diversion points along 

the pipeline, to Lake Owen and then to Granite and Crystal Reservoirs west of 

Cheyenne.  To aid the daily exchange of North Platte diversions and replacement 

flows, the BOPU also maintains a 10,000 acre-foot (ac-ft) storage account in 

Seminoe Reservoir on the North Platte River northwest of Hanna, Wyoming. 

 

2.  Ground Water Supply.   

 

The BOPU currently operates four well fields west of Cheyenne:  Borie, Happy 

Jack, Bell, and Federal.  The Borie, Happy Jack, and Bell fields obtain 

groundwater primarily from the Ogallala Formation, while the Federal field draws 

water primarily from the White River Unit.  In the mid 1980’s, BOPU embarked on 

a well replacement program.  A total of 32 wells have been replaced.  The well 

fields can provide 3,000 to 5,500 acre-feet (977 million gallons to 1.8 billion 

gallons) of water annually.  Wells are used primarily to supplement water supply 

during peak demand periods.   

 

In 2003, the City of Cheyenne acquired the Belvoir Ranch southwest of 

Cheyenne for the combined purposes of additional water supply and landfill 
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siting.  While the potential of surface water development is limited, BOPU is 

currently evaluating ground water resources in the area.  

 

There are two aquifer systems at the Belvoir Ranch, the Tertiary Aquifer and the 

Casper Aquifer.  The Tertiary Aquifer consists of the saturated zones within the 

Ogallala and the White River Formations that underlie most of the ranch.  The 

sands and gravels of the Ogallala Formation can be highly productive.  The 

Belvoir #1 well yields 600 gpm, the Belvoir #2 produces 19 gpm, and Borie #1 

yields 40 gpm artesian flow and can be pumped at 320 gpm. 

 

The White River Formation forms the lower 300 to 500 feet of the Tertiary Aquifer 

at the ranch.  The completion of six test wells into the White River Formation 

found very little potential for groundwater development. 

 

The Casper Aquifer consists of the saturated zone of the Casper Formation that 

underlies all but the western edge of the Ranch.  The Lone Tree #1 test well in 

the Casper formation produced about 600 gpm when pump tested in 2007.  Two 

additional test wells were not as productive.  Further analysis of the Casper 

formation is necessary to determine its suitability as a target aquifer for future 

production wells. 

 

From what is now known about groundwater resources on the Belvoir Ranch, the 

property may be a contributor to BOPU’s future water supply. 

 

3.  Reuse and Nonpotable Water Supply System.   

 

Reuse water is a clean non-potable product of BOPU’s wastewater treatment 

plant.  Reuse water reduces the overall demand for ground and surface water 

supplies, thereby extending the effective capacity of those water supplies.   
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BOPU reuses the portion of its wastewater flow that is derived from non-native, 

or imported, water sources.  Since non-native surface water imported from the 

Little Snake River Basin and stored in Rob Roy Reservoir and Lake Owen makes 

up 50 to 60 percent of BOPU’s water supply (combined treated and raw), a 

similar percentage of wastewater effluent is reused.   

 

Reuse water is currently used for irrigation, although there is potential for 

industrial use.  Between 2 and 3 mgd is used to water golf courses, parks, 

government installations, playing fields, and cemeteries.  The second phase of a 

system to supply reuse water to additional areas is scheduled for implementation 

in 2008.  

 

BOPU currently provides raw (non-potable) water for irrigation of golf courses at 

F. E. Warren Air Force Base, the Cheyenne Country Club, and the Airport.  Raw 

water is also used to irrigate Lions Park and to replenish about 83 acres of lakes.  

Approximately 3.0 to 3.5 mg of raw water is used during a peak day.   

 

The total impact of Cheyenne’s raw water and reuse water programs is difficult to 

quantify accurately.  Raw water and reuse water probably do not replace treated 

water at a one-to-one relationship.  However, these programs probably do 

reduce the demand for treated water, thus effectively extending existing supplies 

and reducing treatment costs to some degree. 

 

4.  Conservation. 

 

In the spring of 2004, the BOPU adopted the Wise Water Use Plan, a municipal 

water conservation plan that has resulted in a reduction in annual demand of 

about 10%.  BOPU’s conservation efforts include assigned days for lawn 

watering with a penalty system, and education of customers on water 

conservation.  Conservation can be the cheapest source of “additional” water for 

municipal water systems. 
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C.     Water System Capacity. 

 

As the “water department” for the City of Cheyenne, the BOPU operates a highly 

complex system providing a reliable supply of high quality drinking water to a 

service population currently estimated by BOPU personnel at about 65,000 water 

users in the City of Cheyenne, the South Cheyenne W&SD, and F. E. Warren Air 

Force Base.   
 

If the service population reaches 73,500 by the year 2012, approximately 41.2 

million gallons will be required on the peak day.  Currently, the BOPU can 

provide approximately 39 million gallons per day (mgd) with 32 mgd coming from 

the Sherard Water Treatment Plant and 6.5 to 7 mgd from ground water wells.  

As noted above, utilization of raw water and reuse water resources has reduced 

peak day demands for treated water.   

 

D.   Ability to Serve East Cheyenne. 

 

Estimated peak demand at build-out for the East Cheyenne area, including the 

ASUD, is over 3.5 mgd.  BOPU is continuing to seek new sources of water and 

continues to plan for expansion of water storage, treatment, and transmission 

systems.  
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• Section 5•  

  WATER SUPPLY FRAMEWORK CONCEPTUAL DESIGNS 

 

 

A.   Introduction.   

 

A framework of water transmission mains was modeled based on projected 

development and water demands described in Section 1.  The network consists 

of transmission mains laid out on section lines or in other appropriate corridors to 

allow modeling of the system and to serve anticipated growth.  Network mains 

are 12” and 16” in diameter and were sized to provide fire flows for existing and 

proposed development at all locations within the study area. 

 

Although the system was designed and modeled for the entire framework 

system, development in the East Cheyenne area will occur in stages.  As this 

development occurs, developers are expected to request extension of the BOPU 

water system to serve the area.  

 

In addition to the transmission mains, 8” lines will be required within 

developments to provide service to individual properties.  Cost opinions for these 

smaller lines are not provided in this report.  All current BOPU policies and 

design criteria are incorporated in the system design, which will allow BOPU the 

option of owning and operating the system or portions of the system in the future.  

System design and modeling conditions assumed that development of the 

proposed transmission mains will occur in two phases.  Refer to Figure 5-1, 

Phase 1 and Phase 2 Potable Transmission Lines for East Cheyenne, at the end 

of this section for a map depicting system configuration.  Not all of the BOPU 

lines depicted at the connection points in Figure 5-1 are currently in place.  The 

system was modeled assuming these lines and connection points will be 

available when demand occurs.  The two phases are described below. 
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B.   Phase 1.  

 

Phase 1 was developed primarily to provide water supply to the ASUD.  Phase 1 

also has capacity to serve commercial development along East Pershing 

Boulevard and the I-80 Corridor, and future residential development on HR 

Ranch Road.  The transmission lines in Phase 1 are identical to the lines 

described in water supply Alternative B for the ASUD in Volume I of this study. 

 

Phase I of the East Cheyenne system will consist of two transmission mains from 

the existing BOPU service area.  One transmission main will connect near the 

intersection of East Pershing Boulevard and Foster Avenue east of Whitney 

Road.  This main will follow the East Pershing right of way to the I-80 corridor, 

then proceed along the I-80 right of way and enter the ASUD at its northwest 

corner near the existing Motocross track.  The second transmission main will 

originate at the Campstool Road and I-80 interchange, then follow the HR Ranch 

Road to a point south of the ASUD and enter the District at the south end of the 

Archer Parkway.  The East Pershing/I-80 portion of the system will require 

approximately 20,000 linear feet (lf) of 12” main.  The HR Ranch Road alignment 

requires approximately 17,000 lf of 16” main.  Water main material will be Ductile 

Iron Pipe (DIP) Class 52 or Polyvinyl Chloride (PVC) C 900 - C 905 DR14, as per 

BOPU design specifications.  

 

C.   Phase 2. 

 

Phase 2 of the East Cheyenne system was developed to provide a water supply 

to the remainder of the study area outside of the ASUD and will be connected to 

the two transmission mains in Phase 1. 

 

Phase 2 will consist of two additional two transmission mains and connection 

points to the existing BOPU service area.  The connection points were modeled 

at the intersection of Dell Range Boulevard and El Camino Drive west of Whitney 



EAST CHEYENNE EJG/FINAL 
2764\LEVEL II STUDY\SECTION 5 Section 5 - Page 3 A.V.I. PROFESSIONAL CORPORATION 

Road and near the intersection of Christensen Road and Hutchins Drive 

northwest of the Campstool and I-80 Interchange.  

 

Phase 2 transmission mains, hydrants, valves, and other appurtenances are 

likely to be constructed incrementally as required to support development.  For 

the purposes of this study and to develop a system model, the entire build-out 

framework is described and cost opinions are provided.  Construction of Phase 2 

will require 162,000 lf of DIP Class 52 or PVC C 900 - C-905 DR14 water mains. 

 

 

D.  Pressure Zones. 

 

East Cheyenne was divided into two pressure zones based on the existing 

BOPU pressure zone structure and requirements for maintenance of working 

pressures in the service area.  The majority of the proposed system can be 

served within the Sun Valley Pressure zone.  A new pressure zone may be 

necessary to serve development occurring below 5,900 MSL.  

 

City Main Pressure Zone will tie to the service area through the connection point 

at Dell Range Boulevard and El Camino Drive west of Whitney Road.  Since the 

City Main Zone is higher than the Sun Valley Zone, a pressure-reducing valve 

will be required for this connection.   

 

The other connections allow the majority of East Cheyenne to be operated within 

the Sun Valley Zone.  These additional connections also provide system 

redundancy and are needed to meet fire flow requirements. 

 

A second proposed pressure zone tentatively called the Crow Creek pressure 

zone will be needed as development occurs below 5,900 feet MSL to the south 

and east of the East Cheyenne service area.  New development occurring at or 

below this elevation should be evaluated during planning stages to determine if 
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the area falls within the Sun Valley or Crow Creek Zones.  The Crow Creek Zone 

could be fed through PRVs from the Sun Valley Zone.  System connections, 

transmission line configuration for the two phases, and the location of system 

PRVs are shown on Figure 5-1 at the end of this section.  

 

E.   Water Quality. 

 

Further analysis of water quality issues will be required in the design phase when 

water service is extended into the East Cheyenne Study Area.  As the distance 

from BOPU’s Sherard Water Treatment Plant and water transmission length 

increases, quality degradation problems such as chlorine residuals, disinfection 

byproducts, and stagnation may occur.  Transit time within the system and lack 

of regular circulation of water will contribute to the potential for water quality 

problems.  Even though the system is looped, demand in the initial stages of 

development may be insufficient to maintain water circulation necessary to 

sustain quality.  Additional water quality analysis in the design phase will be 

necessary to determine if additional treatment or disinfection will be required to 

maintain acceptable water quality in the system. 

 

 

F.   Conceptual Designs. 

 

The following components of this report meet the contractual requirements for 

Conceptual Designs: identification of and cost estimates for all mechanical 

components necessary to make the system operate and perform its intended 

function, and detailed system maps in GIS format for each alternative. 
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  • SECTION 6•  

COST OPINION 
 

 

As described in Section 5 Water Supply Conceptual Design, AVI and Black and Veatch 

developed preliminary designs for a framework water transmission system to serve the 

East Cheyenne area.  This section presents intentionally conservative construction cost 

opinions for that framework system.  Contractor costs such as performance bond, 

testing, utility locates, potholing, and mobilization are included in the estimates to give a 

comprehensive opinion of construction expenses.  For Phase 1 development, the cost 

opinions include plans and specifications, engineering, and construction management.  

Since Phase 2 is likely to occur in stages over time, costs for plans and specifications, 

design engineering, and construction management were not included.  All cost opinions 

are in 2008 dollars. 

 

Many project components may be eligible for cost sharing by the WWDC, but funding 

from this source is not guaranteed.  In accordance with contract requirements, system 

elements traditionally considered eligible for WWDC assistance have been identified.  

Private entities are not qualified to receive state grants and loans.  Only those portions 

of the system constructed by the City or the County could be supported by WWDC 

funding. 

 

Cost opinions for Phase 2 include all system components necessary to construct the 

major water transmission mains required to serve the entire study area.  As noted in 

Section 5 Water Supply Framework Conceptual Designs, the East Cheyenne area is 

likely to be subdivided as private developers respond to housing demand and local 

economic conditions.  This development may be dependent on the willingness of BOPU 

to provide water and sewer service.  In addition, development may require the City and 

County to approve zoning changes to accommodate a higher density of residential 

units.  Refer to Tables 1 and 2 for cost opinions for Phase 1 and Phase 2 construction.   
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Phase 1 cost opinions below are for the two transmission mains required to deliver 

water to the ASUD and for the first phase of East Cheyenne. 

TABLE 6-1 
EAST CHEYENNE TRANSMISSION LINE COST OPINION FOR PHASE 1 

ITEM NO. ITEM UNIT QTY UNIT PRICE TOTAL COST ELIGIBLE NON-ELIGIBLE
1 PERFORMANCE BOND LS 1   $0.00 $0.00  
2 CONTRACTOR RR INSURANCE LS 1 $20,000.00 $20,000.00 $20,000.00
3 CONTRACTOR TESTING LS 1 $40,000.00 $40,000.00 $40,000.00
4 POTHOLING UTILITIES EA 5 $840.00 $4,200.00 $4,200.00
5 TRAFFIC CONTROL LS 1 $2,774.43 $2,774.43 $2,774.43
6 MOBILIZATION LS 1 $339,467.69 $339,467.69 $339,467.69
7 STORM WATER CONTROL LS 1 $5,381.14 $5,381.14 $5,381.14
8 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 $5,000.00 $5,000.00 $5,000.00
9 FIRE HYDRANT ASSEMBLY 6" EA 120 $4,778.36 $573,402.86   $573,402.86

10 PIPE BOLLARD EA 160 $329.57 $52,731.43   $52,731.43
11 WATERMAIN 12" DIP (Class 52) OR PVC (C-905) LF 14250 $40.82 $581,705.36 $581,705.36
12 WATERMAIN 16" DIP (Class 52) OR PVC (C-905) LF 22300 $65.00 $1,449,500.00 $1,449,500.00
13 STEEL CASING 24" (PIPE BORING) LF 1000 $300.00 $300,000.00 $300,000.00
14 WATERMAIN 6" DIP LF 1800 $38.03 $68,451.43 $68,451.43
15 DIP BEND 45° - 12" EA 5 $496.86 $2,484.29 $2,484.29
16 DIP BEND 45° - 16" EA 5 $600.00 $3,000.00 $3,000.00
17 DIP BEND 22.5° - 12" EA 5 $479.71 $2,398.57 $2,398.57
18 DIP BEND 22.5° - 16" EA 5 $600.00 $3,000.00 $3,000.00
19 DIP BEND 11.25° - 12" EA 5 $479.71 $2,398.57 $2,398.57
20 DIP BEND 11.25° - 16" EA 5 $600.00 $3,000.00 $3,000.00
21 DIP BEND 90° - 12" EA 1 $361.29 $361.29 $361.29
22 DIP BEND 90° - 16" EA 1 $450.00 $450.00 $450.00
23 DIP BEND 22.5° - 6" EA 10 $342.14 $3,421.43 $3,421.43
24 DIP BEND 45° - 6" EA 10 $339.29 $3,392.86 $3,392.86
25 AIR VAC & MANHOLE - 12" EA 2 $6,495.00 $12,990.00 $12,990.00
26 AIR VAC & MANHOLE - 16" EA 3 $8,000.00 $24,000.00 $24,000.00
27 BUTTERFLY VALVE 12" + BOX EA 64 $1,698.43 $108,699.43 $108,699.43
28 BUTTERFLY VALVE 16" + BOX EA 61 $1,800.00 $109,800.00 $109,800.00
29 DUO SLEEVE 12" EA 2 $569.00 $1,138.00 $1,138.00
30 TEE 12 x 12 EA 6 $632.71 $3,796.29 $3,796.29
31 TEE 12 x 16 EA 4 $601.71 $2,406.86 $2,406.86
32 CAP 12" EA 2 $333.86 $667.71 $667.71
33 CAP 16" EA 3 $375.00 $1,125.00 $1,125.00
34 PRESSURE REDUCING VALVES EA 2 $1,500.00 $3,000.00 $3,000.00

SUBTOTAL TRANSMISSION LINE COST $3,734,144.62 $3,108,010.34 $626,134.29
ENGINEERING (10%) $373,414.46 $310,801.03 $62,613.43

SUBTOTAL $4,107,559.08 $3,418,811.37 $688,747.71
CONTINGENCY (25%) $1,026,889.77 $854,702.84 $172,186.93

TOTAL CONSTRUCTION COSTS $5,134,448.85 $4,273,514.21 $860,934.64
FINAL PLANS AND SPECIFIACTIONS $370,000.00 $320,000.00 $50,000.00

PERMITTING AND MITIGATION $10,000.00 $10,000.00 $0.00
LEGAL FEES $15,000.00 $15,000.00 $0.00

POTABLE TOTAL PROJECT COST $5,529,448.85 $4,618,514.21 $910,934.64
SPONSOR PORTION 33% OF TOTAL PROJECT COST  $1,524,109.69   

WWDC PORTION 67% OF TOTAL PROJECT COST  $3,094,404.52   
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Phase 2 cost opinions below are for the network of transmission mains necessary to 

provide water service to the entire East Cheyenne study area. 

TABLE 6-2 
EAST CHEYENNE TRANSMISSION LINE COST OPINION FOR PHASE 2 

                
ITEM NO. ITEM UNIT QTY UNIT PRICE TOTAL COST ELIGIBLE NON-ELIGIBLE 

1 PERFORMANCE BOND LS 1 $196,439.06 $196,439.06 $196,439.06   
2 CONTRACTOR RR INSURANCE LS 1 $20,000.00 $20,000.00 $20,000.00  
3 CONTRACTOR TESTING LS 1 $120,000.00 $120,000.00 $120,000.00  
4 POTHOLING UTILITIES EA 10 $840.00 $8,400.00 $8,400.00  
5 TRAFFIC CONTROL LS 1 $10,000.00 $10,000.00 $10,000.00  
6 MOBILIZATION LS 1 $1,190,539.76 $1,190,539.76 $1,190,539.76  
7 STORM WATER CONTROL LS 1 $10,000.00 $10,000.00 $10,000.00  
8 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 $25,000.00 $25,000.00 $25,000.00  
9 FIRE HYDRANT ASSEMBLY 6" EA 560 $4,778.36 $2,675,880.00   $2,675,880.00

10 PIPE BOLLARD EA 1020 $329.57 $336,162.86   $336,162.86
11 WATERMAIN 12" DIP (Class 52) OR PVC (C-905) LF 162000 $40.82 $661,307.14 $661,307.14  
12 WATERMAIN 16" DIP (Class 52) OR PVC (C-905) LF 0 $65.00 $0.00 $0.00  
13 STEEL CASING 24" (PIPE BORING) LF 2000 $300.00 $600,000.00 $600,000.00  
14 WATERMAIN 6" DIP LF 5560 $38.03 $211,438.86 $211,438.86  
15 DIP BEND 45° - 12" EA 10 $496.86 $4,968.57 $4,968.57  
16 DIP BEND 45° - 16" EA 0 $600.00 $0.00 $0.00  
17 DIP BEND 22.5° - 12" EA 10 $479.71 $4,797.14 $4,797.14  
18 DIP BEND 22.5° - 16" EA 0 $600.00 $0.00 $0.00  
19 DIP BEND 11.25° - 12" EA 10 $479.71 $4,797.14 $4,797.14  
20 DIP BEND 11.25° - 16" EA 0 $600.00 $0.00 $0.00  
21 DIP BEND 90° - 12" EA 10 $361.29 $3,612.86 $3,612.86  
22 DIP BEND 90° - 16" EA 0 $450.00 $0.00 $0.00  
23 DIP BEND 22.5° - 6" EA 30 $342.14 $10,264.29 $10,264.29  
24 DIP BEND 45° - 6" EA 30 $339.29 $10,178.57 $10,178.57  
25 AIR VAC & MANHOLE - 12" EA 4 $6,495.00 $25,980.00 $25,980.00  
26 AIR VAC & MANHOLE - 16" EA 0 $8,000.00 $0.00 $0.00  
27 BUTTERFLY VALVE 12" + BOX EA 580 $1,698.43 $985,088.57 $985,088.57  
28 BUTTERFLY VALVE 16" + BOX EA 0 $1,800.00 $0.00 $0.00  
29 DUO SLEEVE 12" EA 6 $569.00 $3,414.00 $3,414.00  
30 TEE 12 x 12 EA 15 $632.71 $9,490.71 $9,490.71  
31 TEE 12 x 16 EA 4 $601.71 $2,406.86 $2,406.86  
32 CAP 12" EA 10 $333.86 $3,338.57 $3,338.57  
33 CAP 16" EA 0 $375.00 $0.00 $0.00  
34 PRESSURE REDUCING VALVES EA 2 $1,500.00 $3,000.00 $3,000.00  

SUBTOTAL TRANSMISSION LINE COST $13,064,490.76 $10,052,447.91 $3,012,042.86
ENGINEERING (10%) $1,306,449.08 $1,005,244.79 $301,204.29

SUBTOTAL $14,370,939.84 $10,052,447.91 $3,313,247.14
CONTINGENCY (25%) $3,592,734.96 $2,764,423.17 $828,311.79

TOTAL CONSTRUCTION COSTS $17,963,674.80 $13,822,115.87 $4,141,558.93
 TOTAL PROJECT COST $17,963,974.80 $13,822,115.87 $4,141,558.93

COUNTY PORTION 33% OF TOTAL PROJECT COST   $4,561,298.24   
WWDC PORTION 67% OF TOTAL PROJECT COST   $9,260,817.63   
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• Section 7•  

  ECONOMIC ANALYSIS  

 

Economic analysis and ability to pay calculations for public water systems are normally 

based on two components: 

 

1.  Ability of the system owner to retire the debt associated with loans assumed 

for project capital construction, and; 

 

2.  Ability of the owner to assume the cost of operating and maintaining the 

system, including a sinking/system replacement fund. 

 

For municipal or special district water systems, these two cost components are 

calculated on an annual basis and then used to determine the water rates the owner 

must charge to cover expenses.   

 

Future development in the East Cheyenne study area is largely conceptual at this time, 

but is assumed to consist of the mix of commercial and residential uses described in 

earlier sections.  Private entities will consider the cost and availability of water supply as 

one economic condition upon which development decisions are made.  These entities 

are not eligible for grant and loan programs sponsored by state or federal government.  

However, Laramie County and the City of Cheyenne are eligible for grants and loans 

from the WWDC, the State Revolving Fund (SRF), and the State Loan and Investment 

Board (SLIB).  BOPU has used WWDC funding for raw water supply development 

(Stage I and II) and feasibility studies (ground water sources at the Belvoir Ranch).  

Phase 1 and Phase 2 project components eligible for WWDC funding are identified in 

Section 5, but there is no guarantee that this funding will be approved. 
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• SECTION 8• 
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TECHNICAL MEMORANDUM NO. 2 
 
 
AVI, P.C. B&V Project 145490.0122 
Cheyenne/Laramie County Water B&V File G-1.3 
  Service Area Level II Study March 7, 2008 
Cheyenne BOPU Eastern Extension 
 
 
To: Jim Murphy, AVI 
 
From: Karen Burgi and Chris Kurtz, Black & Veatch 
 
 
INTRODUCTION 
 In August 2005, the Laramie County (County) Commissioners applied to 
the Wyoming Water Development Commission (WWDC) for a Level II Study of 
the Cheyenne Laramie County Water Service Area.  The study purpose is to 
evaluate options to provide water to the developing region located east of the 
Cheyenne Board of Public Utilities (BOPU) service area.  The 2006 Wyoming 
Legislature appropriated funds for the study and WWDC selected AVI, 
Professional Corporation (AVI) to conduct the study and prepare a report.  AVI 
contracted with Black &Veatch Corporation to perform system modeling, identify 
system development alternatives, and assist with conceptual designs. 
 
LAND USE/DEMAND PROJECTIONS 
 In order to model a water supply system for the East Cheyenne Service 
Area (East Cheyenne), it was necessary to make assumptions concerning future 
land use in the study area.  First, it was assumed that future growth would be 
similar to existing land uses, i.e., both residential and commercial development.  
In addition, it was assumed that County zoning ordinances can be amended to 
accommodate the increased residential density used to make conservative 
estimates of future water demands.  
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TECHNICAL MEMORANDUM NO. 2 
 
 
AVI, P.C. B&V Project 145490.0122 
Cheyenne/Laramie County Water March 7, 2008 
  Service Area Level II Study 
Cheyenne BOPU Eastern Extension 
 
 

 TM2-2 

 Two phases of waterline improvements were evaluated to ensure that the 
evaluation criteria could be met: 
 

• Phase 1 consists of initial development of the Archer Special Use 
District (ASUD) including the following facilities:  County 
Fairgrounds, RV Park, Motocross, Conservation District, Weed and 
Pest, Administration Office, Fire Department and EMS, Public 
Works, Coroner’s Office, and the Shooting Range.  The water 
demands for Phase 1 were developed and discussed in Technical 
Memorandum No. 1 (TM1, Black & Veatch, 2007).   

 
• Phase 2 demands include build out of residential and commercial 

or industrial growth in East Cheyenne.  In addition, the County 
Justice Center and a business park are expected to be added to 
the ASUD for Phase 2. 

 
 
 To derive estimates of future water demands, land use within East 
Cheyenne was divided into three categories:  existing residential, future 
residential, and commercial.  Figure 1 shows the service area boundary and land 
use assumptions used in this evaluation.  Commercial development is likely to 
occur primarily along Interstate 80 (I-80) up to and beyond the ASUD.  
Residential development is expected outside the commercial zones both north 
and south of the I-80 corridor.   
 Based on average day unit demands from the BOPU 2003 Water and 
Wastewater Master Plans (2003 Master Plans) (Black & Veatch Corporation, 
2004), commercial properties were assigned 100 gallons per day (gpd)/acre and 
both existing and future residential properties were assigned 350 gpd/unit.  For 



BLACK & VEATCH CORPORATION 
 
 
 
TECHNICAL MEMORANDUM NO. 2 
 
 
AVI, P.C. B&V Project 145490.0122 
Cheyenne/Laramie County Water March 7, 2008 
  Service Area Level II Study 
Cheyenne BOPU Eastern Extension 
 
 

 TM2-3 

this evaluation, average day demands were increased to maximum day demands 
using the 2003 Master Plans’ 2.5 maximum day-to-average-day peaking factor.  
Table 1 summarizes the three land uses and associated water demands for 
Phase 2. 
 

 
 

Table 1 
East Cheyenne Phase 2 Land Use 

 

Land Use 
(Excluding ASUD) 

 
 

Area 
(acres) 

Percent 
of Total 

Area 
(%) 

 
Maximum Day 

Demand 
(gpd) 

Commercial 2,107 19 526,750 
Existing Residential (581 lots) 3,409 31 508,375 
Future Residential (2,240 lots) 5,597 50 1,960,000 
Subtotal 11,113 100 2,995,125 

ASUD Land Use(1) 
Business Development No. 1   41,750 
Business Development No. 2   35,250 
Justice Center   150,000 
Phase 1 ASUD   330,866 
Subtotal   557,866 
Total 3,553,011 
(1)See Appendix 1 for additional detail regarding ASUD demand projections. 
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 To estimate existing residential demands, 581 existing lots were counted 
based on a parcel plat provided by AVI and visual inspection using Google™ 
Earth.  Demand for lots that were platted but contained no dwelling unit was 
allocated for existing residential.  The estimated number of future residential units 
was determined by assigning one lot for every 2.5 acres of land that was 
unplatted and undeveloped.  Further detail regarding demand projections can be 
found in Appendix 1.   
 Many of the areas designated as future residential for the purpose of 
estimating demand are currently zoned Agricultural (A-2), Agricultural and Rural 
Residential (A-1), or Agricultural Residential (AR).  These zones do not allow a 
residential density of 2.5 acre lots.  For the purposes of modeling maximum 
demands in the service area at final build-out, the assumption was made that the 
County would approve zoning changes as requested by project proponents at the 
time development is planned.  This assumption was made for planning purposes 
only; there is no assurance that requested zoning changes will be approved.  
 
PRESSURE ZONES 
 Pressure zones ensure that a utility's customers receive adequate service 
pressure at the tap and that main line pressure is kept below the level where 
damage to system components might occur.  As a general rule, one pressure 
zone is needed for every 100 feet in elevation change.  The East Cheyenne 
service area was divided into two pressure zones based on the existing BOPU 
pressure zone structure.  The majority of the proposed system can be served by 
the Sun Valley Pressure Zone (Sun Valley Zone) described in the 2003 Master 
Plan. 
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 In order to effectively extend the Sun Valley Zone into East Cheyenne, 
there are four recommended connections to existing BOPU water infrastructure.  
Three direct connections to the Sun Valley Zone at:  a 12 inch line near East 
Pershing Boulevard and Foster Avenue, a 16 inch line near Christensen Road 
and Hutchins Drive, and a 16 inch line near HR Ranch Road and Campstool 
Road.  These connections are shown on Figure 2.   
 A fourth connection will be fed from the City Main Pressure Zone (City 
Main Zone) by a 12 inch line near El Camino Drive and Dell Range Boulevard. 
Since the City Main Zone is a higher zone than the Sun Valley Zone, a pressure 
reducing valve (PRV) will be required for this connection.  The fourth connection 
allows the northwest portion of East Cheyenne to be operated within the Sun 
Valley Zone and it is needed to provide adequate fire flows to this area.  Figure 2 
shows the location of the City Main PRV. 
 A second proposed pressure zone tentatively called the Crow Creek 
Pressure Zone (Crow Creek Zone) will need to be established as development 
occurs to the south and east in the East Cheyenne service area.  The Crow 
Creek Zone will be fed through PRVs from the Sun Valley Zone.  The 
approximate locations of the necessary PRVs are shown in Figure 2. New 
development occurring at or below 5,900 feet MSL in this area should be 
evaluated to decide if it falls within the Sun Valley or Crow Creek zones. 
 
MODEL EVALUATION 
 The model scenarios are based on development occurring in two phases:   
 

• Phase 1 - Transmission mains along the rights of way of East 
Pershing Boulevard, a portion of the I-80 corridor, and along HR 
Ranch Road.  These mains will provide service to the ASUD and 
future development adjacent to the pipeline route. 
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• Phase 2 - All the additional transmission mains required to supply 
water to the remainder of the service area. 

 
 Figure 2 shows the planned transmission lines for each phase 

 
 Phase 1 may be completed by 2010 depending on County decisions 
concerning development of infrastructure at the ASUD.  There is no projected 
completion date for Phase 2 because development is assumed to occur in 
stages.  Portions of the Phase 2 transmission system would likely be constructed 
as required to support development.  . 
 For this planning effort, maximum day (MD) demands and fire flow 
requirements were modeled for each phase.  Fire flow requirements are shown in 
Table 2.  
 
 

 
Table 2 

Fire Flow Requirements for East Cheyenne 
 

Item Criteria 
Flow Rate 3,500 gpm 

Residual Pressure 20 psi 
Duration 2 hours 

Note: Fire flow requirements per Laramie County Fire Marshall. 
 
 
 For each phase, two scenarios were modeled to determine the ability of 
the system to meet peak demand conditions.  The first scenario is an extended 
period simulation using MD demands and the default diurnal curve (24-hour 
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demand ratio) used by the BOPU.  This scenario demonstrates the ability of the 
system to meet both MD and peak hour (PH) demands while maintaining system 
pressures and avoiding excessive velocities or headlosses.   
 The second scenario is a steady-state evaluation using MD demands plus 
fire flow.  This scenario is designed to show that the system can meet fire flow 
requirements while also supplying non-fire demands in other parts of the system.  
 For these models runs the PRV from the City Main Zone to the Sun Valley 
Zone was set to provide a hydraulic grade of approximately 6,194 feet above 
mean sea level (MSL) (the Sun Valley Zone hydraulic grade).  Based on the 
ground elevations in the model, the PRV was set at 65 pounds per square inch 
(psi) for modeling purposes.  Exact settings and operation of the PRV will be 
determined during detailed design.   
  
PHASE 1 MODELING RESULTS 
 Phase 1 assumes that only the initial development of the ASUD will need 
to be served and no other development will have occurred. 
 
Scenario 1 – Maximum Day Demand  
 A MD demand of approximately 0.33 million gallons per day (mgd) was 
placed at the ASUD.  A PH demand of approximately 0.58 mgd was observed at 
8:00 p.m.  Under these conditions, pressures throughout the Phase 1 
transmission system remained above 60 psi. However, pressures of up to 
135 psi were observed along HR Ranch Road.  These excessive pressures will 
be addressed in the final design phase.  If 120 psi is exceeded, point-of-use 
PRVs may be required in some areas, or some other option developed during 
final design. 
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Scenario 2 – Maximum Day Demand plus Fire Flow 
 A 3,500 gpm fire flow demand was placed at various points through out 
the Phase 1 transmission system.  This is in addition to the MD demands 
described in Scenario 1. Under these conditions a residual pressure of 20 psi 
was maintain throughout the ASUD. 
 
PHASE 2 MODELING RESULTS 
 Phase 2 demands include full development of the ASUD and the 
residential and commercial areas in East Cheyenne. 
 
Scenario 3 – Maximum Day Demand  
 A MD demand of approximately 3.55 mgd was allocated throughout East 
Cheyenne. This scenario assumes an increase in MD demand at ASUD from 
0.33 mgd to 0.56 mgd as a result of additional business development and 
another county facility.  During model simulation, a PH demand of 6.01 mgd was 
observed at 8:00 p.m. In general, the system’s operating pressure fluctuated 
between 40 and 140 psi under MD conditions.  During the peak hour, low 
pressures were observed in the northwest portion of the East Cheyenne service 
area.  This issue should be addressed when the PRV fed connection from the 
City Main Zone is designed. 
 
Scenario 4 – Maximum Day Demand plus Fire Flow 
 Similar to Scenario 2 in the Phase 1 evaluation, MD demands were 
included in this scenario while a 3,500 gpm fire flow demand was placed at 
various points throughout the transmission system.  Under these conditions, a 
residual pressure of 20 psi was maintained in the system.   
 
 Further detail regarding modeling results can be found in Appendix 2.   
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RECOMMENDED FACILITIES 
 A looped 16- and 12--inch main transmission system was selected to 
supply water to the East Cheyenne area.  This will provide capacity for fire flow 
and meet the demands of build-out development.   
 Modeling demonstrates that expansion of the BOPU system to serve East 
Cheyenne under existing conditions would not require additional pumping or 
storage facilities.  The only recommended facilities are the transmission mains 
and associated control valves, the PRV to regulate the additional feed for the 
Sun Valley Zone, and the PRVs to regulate flow to the Crow Creek Zone.   
 The BOPU system, however, does have limitations imposed by available 
water supply, treatment plant capacity, transmission main size, and other factors 
which may limit its ability to provide water service to the study area.  This study 
did not evaluate the BOPUs existing system. 
 The recommended improvements are shown on Figure 2 and summarized 
below: 
 

• Phase 1 − Approximately 20,000  linear feet of 12-inch  PVC pipe 
along East Pershing Boulevard, and up the I-80 corridor to connect at 
the ASUD.  In addition, approximately 17,000 linear feet of 16-inch 
PVC pipe along HR Ranch Road connecting at the ASUD. 

 
• Phase 2 − 162,000 linear feet of 12-inch PVC pipe and three PRVs. 

 
 
 In addition, smaller 8-inch lines will be needed within developments to 
provide service to individual properties.  In order to maintain adequate fire 
protection, dead end lines should be minimized by looping within the service 
area.   
 
CPK:alh 
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Appendix 1 
 



East Cheyene Land Use and Demand Allocation
ID Area (ac) Type Unit Demand1 Existing Lots2 Future Lots3 Existing Future3 Combined Maxiimum Day Demand (gpd)

Multiple 1998 C 100 -------------- -------------- 0 199,800 199,800 499,500
T14R65S30_B 109 C 100 -------------- -------------- 0 10,900 10,900 27,250
T14R66S24_A 478 R1 350 92 0 32,200 0 32,200 80,500
T14R65S19_A 513 R1 350 110 0 38,500 0 38,500 96,250
T14R65S20_B 110 R1 350 23 0 8,050 0 8,050 20,125
T14R65S21_B 133 R1 350 22 0 7,700 0 7,700 19,250
T14R65S22_B 163 R1 350 26 0 9,100 0 9,100 22,750
T14R65S23_B 187 R1 350 38 0 13,300 0 13,300 33,250
T14R66S25_A 128 R1 350 45 0 15,750 0 15,750 39,375
T14R66S25_C 130 R1 350 28 0 9,800 0 9,800 24,500
T14R65S30_A 303 R1 350 41 0 14,350 0 14,350 35,875
T14R65S29_A 364 R1 350 62 0 21,700 0 21,700 54,250
T14R65S28_A 88 R1 350 3 0 1,050 0 1,050 2,625
T14R66S36_A 57 R1 350 10 0 3,500 0 3,500 8,750
T14R65S34_B 335 R1 350 30 0 10,500 0 10,500 26,250
T14R65S35_B 248 R1 350 25 0 8,750 0 8,750 21,875
T13R65S04_B 172 R1 350 26 0 9,100 0 9,100 22,750
T14R66S24_B 155 R2 350 0 62 0 21,700 21,700 54,250
T14R65S19_B 121 R2 350 0 48 0 16,800 16,800 42,000
T14R65S20_A 640 R2 350 0 256 0 89,600 89,600 224,000
T14R65S21_A 487 R2 350 0 195 0 68,250 68,250 170,625
T14R65S22_A 361 R2 350 0 144 0 50,400 50,400 126,000
T14R65S23_A 128 R2 350 0 51 0 17,850 17,850 44,625
T14R66S25_B 176 R2 350 0 70 0 24,500 24,500 61,250
T14R65S26_A 314 R2 350 0 126 0 44,100 44,100 110,250
T14R66S36_B 112 R2 350 0 45 0 15,750 15,750 39,375
T14R65S31_A 57 R2 350 0 23 0 8,050 8,050 20,125
T14R65S32_A 384 R2 350 0 154 0 53,900 53,900 134,750
T14R65S33_A 628 R2 350 0 251 0 87,850 87,850 219,625
T14R65S34_A 224 R2 350 0 90 0 31,500 31,500 78,750
T14R65S34_C 75 R2 350 0 30 0 10,500 10,500 26,250
T14R65S35_A 67 R2 350 0 27 0 9,450 9,450 23,625
T13R65S06_A 25 R2 350 0 10 0 3,500 3,500 8,750
T13R65S06_B 195 R2 350 0 78 0 27,300 27,300 68,250
T13R65S05_A 129 R2 350 0 52 0 18,200 18,200 45,500
T13R65S05_B 368 R2 350 0 147 0 51,450 51,450 128,625
T13R65S04_A 32 R2 350 0 13 0 4,550 4,550 11,375
T13R65S04_C 294 R2 350 0 118 0 41,300 41,300 103,250
T13R65S03_A 39 R2 350 0 16 0 5,600 5,600 14,000
T13R65S03_B 335 R2 350 0 134 0 46,900 46,900 117,250
T13R65S02_A 28 R2 350 0 11 0 3,850 3,850 9,625
T13R65S02_B 223 R2 350 0 89 0 31,150 31,150 77,875

SUBTOTAL 11,113 581 2,240 203,350 994,700 1,198,050 2,995,125

Archer Facilities
Archer Study4 -------------- Business -------------- -------------- -------------- 0 -------------- -------------- 330,886
Bus. Dev. # 1 167 Business 100 -------------- -------------- 0 16,700 16,700 41,750
Bus. Dev. # 2 141 Business 100 -------------- -------------- 0 14,100 14,100 35,250

Existing Beds Future Beds
Justice Center5 -------------- Government 150 0 400 0 60,000 60,000 150,000

SUBTOTAL 90,800 90,800 557,886

TOTAL 3,553,011

R1- Existing Residential, R2 - Future Resdiential, C- Commericial

Notes:
1 Unit Demand is gpd/Lot for Residential and gpd/acre for Business/Commercial
2 Existing Lot data is based on East Cheyenne Base Map (AVI P.C.) and Google EarthTM

3 Lots that are undeveloped were allocated a 'Future Demand' based on 2.5 acres per lot
4 See Tech Memo #1 for demand allocation details
5 Unit Demand based on M&E Wastewater Engineering 3rd Edition

Average Day Demand (gpd)
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Juntion Input

ID DEMAND (gpm) ELEVATION (ft) Pattern
J-18 0 5,920.00 EPS2002MD_Main
J-3022 0 6,020.00 EPS2002MD_Main
J-3023 0 6,034.00 EPS2002MD_Main
J-3024 15 5,966.00 EPS2002MD_Main
J-3025 50 5,968.00 EPS2002MD_Main
J-3026 50 5,986.00 EPS2002MD_Main
J-3027 15 5,998.00 EPS2002MD_Main
J-3028 50 5,990.00 EPS2002MD_Main
J-3029 50 5,976.00 EPS2002MD_Main
J-3032 0 6,016.00 EPS2002MD_Main
J-3034 0 5,966.00 EPS2002MD_Main
J-3035 0 5,882.00 EPS2002MD_Main
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Pattern

EPS2002MD_Main
Hour Peaking Factor

1 0.85
2 0.79
3 0.85
4 1.03
5 1.04
6 1.28
7 1.25
8 1.11
9 1.09

10 0.94
11 0.81
12 0.78
13 0.78
14 0.78
15 0.72
16 0.7
17 0.81
18 0.99
19 1.25
20 1.5
21 1.61
22 1.31
23 1.03
24 1

EPS2002MD_Main 

0
0.2
0.4
0.6
0.8

1
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1.6
1.8

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour

Pe
ak

in
g 

Fa
ct

or

3/7/2008 Pattern, Phase 1 Results.xls



Pipe Input

Pipe
Length 
(feet)

Diameter 
(inches) C-Value

P-3242 2516 12 130
P-3302 14871 12 130
P-3370 1224 12 130
P-3376 3539 12 130
P-3380 1389 12 130
P-3386 2244 12 130
P-3388 2537 12 130
P-3390 1415 12 130
P-3394 2403 12 130
P-3460 3935 12 130
P-3480 3841 16 130
P-3510 3803 16 130
P-3646 7183 16 130
P-3648 2285 16 130
P-3656 1251 12 130
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Maximum Day Junction Report

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J-18 9 5,920.00 6,193.10 118.334

J-3022 0 6,020.00 6,192.79 74.869
J-3023 0 6,034.00 6,192.84 68.827
J-3024 16 5,966.00 6,192.65 98.206
J-3026 55 5,986.00 6,192.68 89.556
J-3027 16 5,998.00 6,192.70 84.363
J-3028 55 5,990.00 6,192.70 87.829
J-3029 55 5,976.00 6,192.65 93.873
J-3032 0 6,016.00 6,193.01 76.698
J-3035 0 5,882.00 6,192.75 134.648
J-3025 55 5,968.00 6,192.65 97.339
J-3034 0 5,966.00 6,192.84 98.29
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Maximum Day Pipe Report

ID
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

HL/1000 
(ft/kft)

P-3242 -77.242 0.219 0.056 0.022
P-3302 -77.089 0.219 0.327 0.022
P-3370 -6.116 0.017 0 0
P-3376 -51.266 0.145 0.037 0.01
P-3380 -52.519 0.149 0.015 0.011
P-3386 9.883 0.028 0.001 0.001
P-3388 72.521 0.206 0.05 0.02
P-3390 9.45 0.027 0 0
P-3394 8.471 0.024 0.001 0
P-3460 78.782 0.223 0.09 0.023
P-3480 -170.481 0.272 0.091 0.024
P-3510 170.454 0.272 0.089 0.023
P-3646 170.373 0.272 0.169 0.024
P-3648 170.585 0.272 0.054 0.024
P-3656 53.347 0.151 0.014 0.011
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Peak Hour Junction Report

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J-18 13 5,920.00 6,189.84 116.922
J-3022 0 6,020.00 6,189.32 73.368
J-3023 0 6,034.00 6,189.50 67.376
J-3024 25 5,966.00 6,188.93 96.596
J-3026 85 5,986.00 6,189.02 87.967
J-3027 25 5,998.00 6,189.06 82.784
J-3028 85 5,990.00 6,189.05 86.247
J-3029 85 5,976.00 6,188.93 92.264
J-3032 0 6,016.00 6,189.66 75.248
J-3035 0 5,882.00 6,189.15 133.089
J-3025 85 5,968.00 6,188.93 95.73
J-3034 0 5,966.00 6,189.33 96.768
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Peak Hour Pipe Report

ID
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

HL/1000 
(ft/kft)

P-3242 -141.791 0.402 0.171 0.068
P-3302 -141.604 0.402 1.009 0.068
P-3370 -11.094 0.031 0.001 0.001
P-3376 -81.067 0.23 0.085 0.024
P-3380 -86.379 0.245 0.038 0.027
P-3386 30.466 0.086 0.009 0.004
P-3388 112.8 0.32 0.113 0.044
P-3390 14.552 0.041 0.001 0.001
P-3394 13.724 0.039 0.002 0.001
P-3460 142.202 0.403 0.269 0.068
P-3480 -245.923 0.392 0.178 0.046
P-3510 245.883 0.392 0.176 0.046
P-3646 245.766 0.392 0.333 0.046
P-3648 246.073 0.393 0.106 0.047
P-3656 79.213 0.225 0.029 0.023
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Fireflow Results

ID

Static 
Demand 

(gpm)

Static 
Pressure 

(psi)
Static Head 

(ft)

Fire-Flow 
Demand 

(gpm)
Residual 

Pressure (psi)

Available Flow 
@Hydrant 

(gpm)

Available 
Flow 

Pressure 
(psi)

J-3024 16.38 98.206 6,192.65 3,500.00 39.808 4,146.05 20.17
J-3025 54.6 97.339 6,192.65 3,500.00 43.011 4,332.98 20.183
J-3026 54.6 89.556 6,192.68 3,500.00 43.614 4,490.03 20.197
J-3027 16.38 84.363 6,192.70 3,500.00 39.266 4,303.49 20.184
J-3028 54.6 87.829 6,192.70 3,500.00 44.693 4,589.39 20.206
J-3029 54.6 93.873 6,192.65 3,500.00 40.107 4,247.71 20.176
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Junction Inputs

ID DEMAND (gpm) ELEVATION (ft) Pattern
J-3006 21.865 6,040.00 EPS2002MD_MAIN
J-3007 20.873 6,086.00 EPS2002MD_MAIN
J-3008 44.908 6,082.00 EPS2002MD_MAIN
J-3009 60.204 6,098.00 EPS2002MD_MAIN
J-3011 77.681 6,052.00 EPS2002MD_MAIN
J-3012 52.118 6,054.00 EPS2002MD_MAIN
J-3013 101.144 6,000.00 EPS2002MD_MAIN
J-3014 81.788 6,022.00 EPS2002MD_MAIN
J-3015 54.883 6,004.00 EPS2002MD_MAIN
J-3016 91.437 5,920.00 EPS2002MD_MAIN
J-3017 19.998 5,900.00 EPS2002MD_MAIN
J-3018 8.54 5,920.00 EPS2002MD_MAIN
J-3019 20.476 5,936.00 EPS2002MD_MAIN
J-3021 25.015 5,970.00 EPS2002MD_MAIN
J-3022 363.741 6,020.00 EPS2002MD_MAIN
J-3023 87.995 6,034.00 EPS2002MD_MAIN
J-3024 60.117 5,966.00 EPS2002MD_MAIN
J-3025 66.797 5,968.00 EPS2002MD_MAIN
J-3026 66.797 5,986.00 EPS2002MD_MAIN
J-3027 60.117 5,998.00 EPS2002MD_MAIN
J-3028 66.797 5,990.00 EPS2002MD_MAIN
J-3029 66.797 5,976.00 EPS2002MD_MAIN
J-3031 124.946 5,868.00 EPS2002MD_MAIN
J-3032 151.582 6,016.00 EPS2002MD_MAIN
J-3033 91.204 5,850.00 EPS2002MD_MAIN
J-3034 131.211 5,966.00 EPS2002MD_MAIN
J-3035 82.838 5,882.00 EPS2002MD_MAIN
J-3036 61.09 5,870.00 EPS2002MD_MAIN
J-3037 101.856 5,820.00 EPS2002MD_MAIN
J-3038 37.312 5,788.00 EPS2002MD_MAIN
J-3039 83.025 5,810.00 EPS2002MD_MAIN
J-3040 81.485 5,956.00 EPS2002MD_MAIN
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Pattern

EPS2002MD_Main
Hour Peaking Factor

1 0.85
2 0.79
3 0.85
4 1.03
5 1.04
6 1.28
7 1.25
8 1.11
9 1.09

10 0.94
11 0.81
12 0.78
13 0.78
14 0.78
15 0.72
16 0.7
17 0.81
18 0.99
19 1.25
20 1.5
21 1.61
22 1.31
23 1.03
24 1

EPS2002MD_Main 

0
0.2
0.4
0.6
0.8

1
1.2
1.4
1.6
1.8
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Pipe Inputs

Pipe Length (ft)
Diameter 
(inches) C-Value Material

P-3120 5,294 12 130 PVC
P-3130 5,354 12 130 PVC
P-3140 5,299 12 130 PVC
P-3150 5,355 12 130 PVC
P-3170 5,413 12 130 PVC
P-3190 5,238 12 130 PVC
P-3210 5,457 12 130 PVC
P-3214 2,799 12 130 PVC
P-3220 9,196 12 130 PVC
P-3222 3,084 12 130 PVC
P-3224 5,494 12 130 PVC
P-3230 2,611 12 130 PVC
P-3234 5,222 12 130 PVC
P-3240 6,075 12 130 PVC
P-3242 2,516 12 130 PVC
P-3300 7,531 12 130 PVC
P-3302 14,871 12 130 PVC
P-3350 4,623 12 130 PVC
P-3370 1,224 12 130 PVC
P-3376 3,539 12 130 PVC
P-3380 1,389 12 130 PVC
P-3386 2,244 12 130 PVC
P-3388 2,537 12 130 PVC
P-3390 1,415 12 130 PVC
P-3394 2,403 12 130 PVC
P-3396 5,238 12 130 PVC
P-3400 10,010 12 130 PVC
P-3430 5,114 12 130 PVC
P-3440 5,282 12 130 PVC
P-3456 2,499 12 130 PVC
P-3460 3,935 12 130 PVC
P-3464 9,518 12 130 PVC
P-3476 4,390 12 130 PVC
P-3480 3,841 16 130 PVC
P-3482 5,330 12 130 PVC
P-3506 6,402 12 130 PVC
P-3510 3,803 16 130 PVC
P-3520 5,625 12 130 PVC
P-3540 4,336 12 130 PVC
P-3542 4,085 12 130 PVC
P-3546 3,763 12 130 PVC
P-3550 6,659 12 130 PVC
P-3560 4,192 12 130 PVC
P-3646 7,183 16 130 PVC
P-3648 2,285 16 130 PVC
P-3656 1,251 12 130 PVC
P-3658 4,670 12 130 PVC
P-3682 4,832 12 130 PVC
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PRV Operation

Time
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

Setting 
(psi)

00:00 hrs 716 2.03 88.865 65
00:06 hrs 716 2.03 88.924 65
00:12 hrs 716 2.03 88.981 65
00:18 hrs 716 2.03 89.039 65
00:24 hrs 716 2.03 89.095 65
00:30 hrs 716 2.03 89.151 65
00:36 hrs 716 2.03 89.206 65
00:42 hrs 716 2.03 89.261 65
00:48 hrs 716 2.03 89.315 65
00:54 hrs 716 2.03 89.369 65
01:00 hrs 610 1.73 92.591 65
01:06 hrs 610 1.73 92.717 65
01:12 hrs 610 1.73 92.841 65
01:18 hrs 610 1.73 92.964 65
01:24 hrs 610 1.73 93.086 65
01:30 hrs 610 1.73 93.206 65
01:36 hrs 610 1.73 93.326 65
01:42 hrs 610 1.73 93.444 65
01:48 hrs 610 1.73 93.561 65
01:54 hrs 610 1.73 93.677 65
02:00 hrs 611 1.734 96.156 65
02:06 hrs 714 2.025 92.339 65
02:12 hrs 716 2.03 92.218 65
02:18 hrs 716 2.03 92.219 65
02:24 hrs 716 2.03 92.219 65
02:30 hrs 716 2.03 92.219 65
02:36 hrs 716 2.03 92.219 65
02:42 hrs 716 2.03 92.219 65
02:48 hrs 716 2.03 92.219 65
02:54 hrs 716 2.03 92.219 65
03:00 hrs 1017 2.885 71.133 65
03:06 hrs 1017 2.885 71.122 65
03:12 hrs 1017 2.885 71.11 65
03:18 hrs 1017 2.885 71.099 65
03:24 hrs 1017 2.885 71.087 65
03:30 hrs 1017 2.885 71.075 65
03:36 hrs 1017 2.885 71.063 65
03:42 hrs 1017 2.885 71.052 65
03:48 hrs 1017 2.885 71.041 65
03:54 hrs 1017 2.885 71.029 65
04:00 hrs 1017 2.885 67.559 65
04:06 hrs 1033 2.93 66.746 65
04:12 hrs 1033 2.93 66.732 65
04:18 hrs 1033 2.93 66.721 65
04:24 hrs 1033 2.93 66.709 65
04:30 hrs 1033 2.93 66.697 65
04:36 hrs 1033 2.93 66.686 65
04:42 hrs 1033 2.93 66.674 65
04:48 hrs 1033 2.93 66.663 65
04:54 hrs 1033 2.93 66.651 65
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PRV Operation

Time
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

Setting 
(psi)

05:00 hrs 1421 4.03 16.015 65
05:06 hrs 1421 4.03 15.983 65
05:12 hrs 1421 4.03 15.97 65
05:18 hrs 1421 4.03 15.956 65
05:24 hrs 1421 4.03 15.942 65
05:30 hrs 1421 4.03 15.929 65
05:36 hrs 1421 4.031 15.916 65
05:42 hrs 1421 4.031 15.902 65
05:48 hrs 1421 4.031 15.888 65
05:54 hrs 1421 4.031 15.875 65
06:00 hrs 1369 3.883 20.918 65
06:06 hrs 1369 3.883 20.937 65
06:12 hrs 1369 3.883 20.923 65
06:18 hrs 1369 3.883 20.91 65
06:24 hrs 1369 3.883 20.897 65
06:30 hrs 1369 3.883 20.884 65
06:36 hrs 1369 3.883 20.871 65
06:42 hrs 1369 3.883 20.857 65
06:48 hrs 1369 3.883 20.845 65
06:54 hrs 1369 3.883 20.831 65
07:00 hrs 1144 3.246 54.359 65
07:06 hrs 1144 3.246 54.248 65
07:12 hrs 1144 3.246 54.216 65
07:18 hrs 1144 3.246 54.201 65
07:24 hrs 1144 3.246 54.188 65
07:30 hrs 1144 3.246 54.176 65
07:36 hrs 1144 3.246 54.164 65
07:42 hrs 1144 3.246 54.151 65
07:48 hrs 1144 3.246 54.139 65
07:54 hrs 1144 3.246 54.127 65
08:00 hrs 1113 3.156 58.751 65
08:06 hrs 1113 3.156 58.746 65
08:12 hrs 1113 3.156 58.735 65
08:18 hrs 1113 3.156 58.723 65
08:24 hrs 1113 3.156 58.711 65
08:30 hrs 1113 3.156 58.699 65
08:36 hrs 1113 3.156 58.687 65
08:42 hrs 1113 3.156 58.675 65
08:48 hrs 1113 3.156 58.663 65
08:54 hrs 1113 3.156 58.651 65
09:00 hrs 875 2.483 89.776 65
09:06 hrs 870 2.467 89.328 65
09:12 hrs 870 2.467 89.315 65
09:18 hrs 870 2.467 89.303 65
09:24 hrs 870 2.467 89.291 65
09:30 hrs 870 2.467 89.278 65
09:36 hrs 870 2.467 89.266 65
09:42 hrs 870 2.467 89.254 65
09:48 hrs 870 2.467 89.241 65
09:54 hrs 870 2.467 89.229 65
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PRV Operation

Time
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

Setting 
(psi)

10:00 hrs 867 2.459 94.382 65
10:06 hrs 653 1.853 102.923 65
10:12 hrs 645 1.829 102.63 65
10:18 hrs 645 1.829 102.628 65
10:24 hrs 645 1.829 102.628 65
10:30 hrs 645 1.829 102.628 65
10:36 hrs 645 1.829 102.628 65
10:42 hrs 645 1.829 102.628 65
10:48 hrs 645 1.829 102.628 65
10:54 hrs 645 1.829 102.628 65
11:00 hrs 644 1.827 105.532 65
11:06 hrs 592 1.68 107.332 65
11:12 hrs 593 1.681 107.302 65
11:18 hrs 593 1.681 107.301 65
11:24 hrs 593 1.681 107.302 65
11:30 hrs 593 1.681 107.301 65
11:36 hrs 593 1.681 107.301 65
11:42 hrs 593 1.681 107.301 65
11:48 hrs 593 1.681 107.302 65
11:54 hrs 593 1.681 107.301 65
12:00 hrs 593 1.681 101.789 65
12:06 hrs 593 1.681 101.686 65
12:12 hrs 593 1.681 101.686 65
12:18 hrs 593 1.681 101.686 65
12:24 hrs 593 1.681 101.686 65
12:30 hrs 593 1.681 101.686 65
12:36 hrs 593 1.681 101.686 65
12:42 hrs 593 1.681 101.686 65
12:48 hrs 593 1.681 101.686 65
12:54 hrs 593 1.681 101.686 65
13:00 hrs 593 1.681 102.54 65
13:06 hrs 593 1.681 102.537 65
13:12 hrs 593 1.681 102.537 65
13:18 hrs 593 1.681 102.537 65
13:24 hrs 593 1.681 102.537 65
13:30 hrs 593 1.681 102.537 65
13:36 hrs 593 1.681 102.537 65
13:42 hrs 593 1.681 102.537 65
13:48 hrs 593 1.681 102.537 65
13:54 hrs 593 1.681 102.537 65
14:00 hrs 591 1.677 106.947 65
14:06 hrs 489 1.388 110.394 65
14:12 hrs 491 1.392 110.285 65
14:18 hrs 491 1.392 110.285 65
14:24 hrs 491 1.392 110.285 65
14:30 hrs 491 1.392 110.285 65
14:36 hrs 491 1.392 110.285 65
14:42 hrs 491 1.392 110.285 65
14:48 hrs 491 1.392 110.285 65
14:54 hrs 491 1.392 110.285 65
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PRV Operation

Time
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

Setting 
(psi)

15:00 hrs 490 1.39 111.799 65
15:06 hrs 457 1.296 112.86 65
15:12 hrs 457 1.296 112.849 65
15:18 hrs 457 1.296 112.849 65
15:24 hrs 457 1.296 112.849 65
15:30 hrs 457 1.296 112.849 65
15:36 hrs 457 1.296 112.849 65
15:42 hrs 457 1.296 112.849 65
15:48 hrs 457 1.296 112.849 65
15:54 hrs 457 1.296 112.849 65
16:00 hrs 641 1.819 87.741 65
16:06 hrs 645 1.829 87.393 65
16:12 hrs 645 1.829 87.392 65
16:18 hrs 645 1.829 87.392 65
16:24 hrs 645 1.829 87.392 65
16:30 hrs 645 1.829 87.392 65
16:36 hrs 645 1.829 87.392 65
16:42 hrs 645 1.829 87.392 65
16:48 hrs 645 1.829 87.392 65
16:54 hrs 645 1.829 87.392 65
17:00 hrs 952 2.701 74.531 65
17:06 hrs 952 2.701 74.433 65
17:12 hrs 952 2.701 74.335 65
17:18 hrs 952 2.701 74.24 65
17:24 hrs 952 2.701 74.145 65
17:30 hrs 952 2.701 74.051 65
17:36 hrs 952 2.701 73.958 65
17:42 hrs 952 2.701 73.866 65
17:48 hrs 952 2.701 73.774 65
17:54 hrs 952 2.701 73.684 65
18:00 hrs 1362 3.863 52.905 65
18:06 hrs 1362 3.863 52.491 65
18:12 hrs 1362 3.863 52.073 65
18:18 hrs 1362 3.863 51.658 65
18:24 hrs 1362 3.863 51.246 65
18:30 hrs 1362 3.863 50.837 65
18:36 hrs 1362 3.863 50.432 65
18:42 hrs 1362 3.864 50.03 65
18:48 hrs 1362 3.864 49.631 65
18:54 hrs 1362 3.864 49.235 65
19:00 hrs 1276 3.62 0.007 65
19:06 hrs 1276 3.62 0.007 65
19:12 hrs 1276 3.62 0.007 65
19:18 hrs 1276 3.62 0.007 65
19:24 hrs 1276 3.62 0.007 65
19:30 hrs 1276 3.62 0.007 65
19:36 hrs 1276 3.62 0.007 65
19:42 hrs 1276 3.62 0.007 65
19:48 hrs 1276 3.62 0.007 65
19:54 hrs 1276 3.62 0.007 65
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PRV Operation

Time
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

Setting 
(psi)

20:00 hrs 1366 3.875 0.008 65
20:06 hrs 1366 3.875 0.008 65
20:12 hrs 1366 3.875 0.008 65
20:18 hrs 1366 3.875 0.008 65
20:24 hrs 1366 3.874 0.008 65
20:30 hrs 1366 3.874 0.008 65
20:36 hrs 1366 3.874 0.008 65
20:42 hrs 1366 3.874 0.008 65
20:48 hrs 1366 3.874 0.008 65
20:54 hrs 1366 3.874 0.008 65
21:00 hrs 1489 4.225 4.553 65
21:06 hrs 1482 4.205 5.288 65
21:12 hrs 1482 4.205 5.274 65
21:18 hrs 1482 4.205 5.261 65
21:24 hrs 1482 4.205 5.248 65
21:30 hrs 1482 4.205 5.234 65
21:36 hrs 1482 4.205 5.222 65
21:42 hrs 1482 4.205 5.208 65
21:48 hrs 1482 4.205 5.195 65
21:54 hrs 1482 4.205 5.182 65
22:00 hrs 1002 2.843 55.37 65
22:06 hrs 1017 2.885 56.313 65
22:12 hrs 1017 2.885 56.18 65
22:18 hrs 1017 2.885 56.154 65
22:24 hrs 1017 2.885 56.15 65
22:30 hrs 1017 2.885 56.149 65
22:36 hrs 1017 2.885 56.149 65
22:42 hrs 1017 2.885 56.149 65
22:48 hrs 1017 2.885 56.149 65
22:54 hrs 1017 2.885 56.149 65
23:00 hrs 968 2.747 65.58 65
23:06 hrs 968 2.747 65.58 65
23:12 hrs 968 2.747 65.58 65
23:18 hrs 968 2.747 65.58 65
23:24 hrs 968 2.747 65.58 65
23:30 hrs 968 2.747 65.58 65
23:36 hrs 968 2.747 65.58 65
23:42 hrs 968 2.747 65.58 65
23:48 hrs 968 2.747 65.58 65
23:54 hrs 968 2.747 65.58 65
24:00 hrs 725 2.055 94.865 65
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Maximum Day Junction Results

ID
Demand 

(gpm)
Elevation 

(ft) Head (ft)
Pressure 

(psi)
J-3006 24 6,040 6,190 65
J-3007 23 6,086 6,188 44
J-3008 49 6,082 6,186 45
J-3009 66 6,098 6,186 38
J-3011 85 6,052 6,184 57
J-3012 57 6,054 6,184 56
J-3013 110 6,000 6,182 79
J-3014 89 6,022 6,182 69
J-3015 60 6,004 6,181 77
J-3016 100 5,920 6,181 113
J-3017 22 5,900 6,181 122
J-3018 9 5,920 6,181 113
J-3019 22 5,936 6,181 106
J-3021 27 5,970 6,181 91
J-3022 397 6,020 6,181 70
J-3023 96 6,034 6,183 65
J-3024 66 5,966 6,180 93
J-3025 73 5,968 6,180 92
J-3026 73 5,986 6,180 84
J-3027 66 5,998 6,180 79
J-3028 73 5,990 6,180 83
J-3029 73 5,976 6,180 89
J-3031 136 5,868 6,182 136
J-3032 166 6,016 6,182 72
J-3033 100 5,850 6,181 143
J-3034 143 5,966 6,181 93
J-3035 90 5,882 6,180 129
J-3036 67 5,870 6,180 134
J-3037 111 5,820 6,180 156
J-3038 41 5,788 6,180 170
J-3039 91 5,810 6,180 160
J-3040 89 5,956 6,190 101
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Maximum Day Pipe Results

ID Flow (gpm) Velocity (ft/s) Headloss (ft) HL/1000 (ft/kft)
P-3120 378.271 1.073 2.217 0.419
P-3130 355.478 1.008 1.999 0.373
P-3140 -78.917 0.224 0.122 0.023
P-3150 392.021 1.112 2.396 0.447
P-3170 -12.504 0.035 0.004 0.001
P-3190 315.939 0.896 1.572 0.3
P-3210 49.324 0.14 0.052 0.01
P-3214 279.708 0.793 0.67 0.24
P-3220 50.3 0.143 0.092 0.01
P-3222 106.615 0.302 0.124 0.04
P-3224 84.778 0.24 0.144 0.026
P-3230 75.452 0.214 0.056 0.021
P-3234 -97.762 0.277 0.179 0.034
P-3240 44.398 0.126 0.048 0.008
P-3242 -542.378 1.539 2.054 0.816
P-3300 -246.604 0.7 1.428 0.19
P-3302 -391.865 1.112 6.648 0.447
P-3350 150.854 0.428 0.353 0.076
P-3370 50.23 0.142 0.012 0.01
P-3376 -25.053 0.071 0.01 0.003
P-3380 -72.268 0.205 0.027 0.019
P-3386 51.655 0.147 0.023 0.01
P-3388 35.625 0.101 0.013 0.005
P-3390 -2.341 0.007 0 0
P-3394 -34.975 0.099 0.012 0.005
P-3396 385.356 1.093 2.27 0.433
P-3400 156.165 0.443 0.814 0.081
P-3430 536.68 1.522 4.094 0.8
P-3440 319.697 0.907 1.62 0.307
P-3456 169.476 0.481 0.236 0.095
P-3460 189.57 0.538 0.458 0.117
P-3464 247.233 0.701 1.813 0.19
P-3476 -142.05 0.403 0.299 0.068
P-3480 -780.056 1.245 1.514 0.394
P-3482 252.842 0.717 1.059 0.199
P-3506 0 0 0 0
P-3510 329.196 0.525 0.303 0.08
P-3520 156.097 0.443 0.457 0.081
P-3540 78.14 0.222 0.098 0.023
P-3542 -33.087 0.094 0.019 0.005
P-3546 -73.832 0.209 0.076 0.02
P-3550 -153.248 0.435 0.523 0.079
P-3560 11.247 0.032 0.003 0.001
P-3646 472.478 0.754 1.118 0.156
P-3648 82.639 0.132 0.014 0.006
P-3656 25.727 0.073 0.003 0.003
P-3658 -331.439 0.94 1.531 0.328
P-3682 149.407 0.424 0.362 0.075
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Peak Hour Junction Results

ID Demand (gpm) Elevation (ft) Head (ft) Pressure (psi)
J-3006 37 6,040 6,122 35
J-3007 35 6,086 6,117 13
J-3008 76 6,082 6,113 13
J-3009 102 6,098 6,113 7
J-3011 131 6,052 6,108 24
J-3012 88 6,054 6,108 23
J-3013 171 6,000 6,105 46
J-3014 138 6,022 6,105 36
J-3015 93 6,004 6,104 43
J-3016 155 5,920 6,103 79
J-3017 34 5,900 6,103 88
J-3018 14 5,920 6,103 79
J-3019 35 5,936 6,103 72
J-3021 42 5,970 6,103 58
J-3022 615 6,020 6,103 36
J-3023 149 6,034 6,108 32
J-3024 102 5,966 6,102 59
J-3025 113 5,968 6,102 58
J-3026 113 5,986 6,102 50
J-3027 102 5,998 6,102 45
J-3028 113 5,990 6,102 49
J-3029 113 5,976 6,102 55
J-3031 211 5,868 6,105 103
J-3032 256 6,016 6,106 39
J-3033 154 5,850 6,103 109
J-3034 222 5,966 6,103 59
J-3035 140 5,882 6,102 95
J-3036 103 5,870 6,101 100
J-3037 172 5,820 6,101 122
J-3038 63 5,788 6,101 136
J-3039 140 5,810 6,101 126
J-3040 138 5,956 6,122 72
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Peak Hour Pipe Results

ID
Flow 
(gpm)

Velocity 
(ft/s)

Headloss 
(ft)

HL/1000 
(ft/kft)

P-3120 378.271 1.073 2.217 0.419
P-3130 355.478 1.008 1.999 0.373
P-3140 -78.917 0.224 0.122 0.023
P-3150 392.021 1.112 2.396 0.447
P-3170 -12.504 0.035 0.004 0.001
P-3190 315.939 0.896 1.572 0.3
P-3210 49.324 0.14 0.052 0.01
P-3214 279.708 0.793 0.67 0.24
P-3220 50.3 0.143 0.092 0.01
P-3222 106.615 0.302 0.124 0.04
P-3224 84.778 0.24 0.144 0.026
P-3230 75.452 0.214 0.056 0.021
P-3234 -97.762 0.277 0.179 0.034
P-3240 44.398 0.126 0.048 0.008
P-3242 -542.378 1.539 2.054 0.816
P-3300 -246.604 0.7 1.428 0.19
P-3302 -391.865 1.112 6.648 0.447
P-3350 150.854 0.428 0.353 0.076
P-3370 50.23 0.142 0.012 0.01
P-3376 -25.053 0.071 0.01 0.003
P-3380 -72.268 0.205 0.027 0.019
P-3386 51.655 0.147 0.023 0.01
P-3388 35.625 0.101 0.013 0.005
P-3390 -2.341 0.007 0 0
P-3394 -34.975 0.099 0.012 0.005
P-3396 385.356 1.093 2.27 0.433
P-3400 156.165 0.443 0.814 0.081
P-3430 536.68 1.522 4.094 0.8
P-3440 319.697 0.907 1.62 0.307
P-3456 169.476 0.481 0.236 0.095
P-3460 189.57 0.538 0.458 0.117
P-3464 247.233 0.701 1.813 0.19
P-3476 -142.05 0.403 0.299 0.068
P-3480 -780.056 1.245 1.514 0.394
P-3482 252.842 0.717 1.059 0.199
P-3506 0 0 0 0
P-3510 329.196 0.525 0.303 0.08
P-3520 156.097 0.443 0.457 0.081
P-3540 78.14 0.222 0.098 0.023
P-3542 -33.087 0.094 0.019 0.005
P-3546 -73.832 0.209 0.076 0.02
P-3550 -153.248 0.435 0.523 0.079
P-3560 11.247 0.032 0.003 0.001
P-3646 472.478 0.754 1.118 0.156
P-3648 82.639 0.132 0.014 0.006
P-3656 25.727 0.073 0.003 0.003
P-3658 -331.439 0.94 1.531 0.328
P-3682 149.407 0.424 0.362 0.075
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Fireflow Results

ID

Static 
Demand 

(gpm)

Static 
Pressure 

(psi)
Static 

Head (ft)

Fire-Flow 
Demand 

(gpm)

Residual 
Pressure 

(psi)

Available 
Flow 

@Hydrant 
(gpm)

Available 
Flow 

Pressure 
(psi)

J-3006 20 65 6,190.01 3,500.00 60.114 7,665.50 20.585
J-3007 19 44.453 6,188.59 3,500.00 35.512 9,557.65 20.084
J-3008 40 45.635 6,187.32 3,500.00 36.5 9,829.43 20.086
J-3009 54 38.736 6,187.40 3,500.00 30.048 7,575.84 20.065
J-3011 69 58.012 6,185.89 3,500.00 46.826 4,382.26 20.186
J-3012 47 57.147 6,185.89 3,500.00 45.952 4,277.69 20.179
J-3013 90 80.123 6,184.91 3,500.00 67.615 5,154.71 20.256
J-3014 73 70.578 6,184.89 3,500.00 58.408 4,989.16 20.242
J-3015 49 78.208 6,184.49 3,500.00 66.231 5,410.70 20.287
J-3016 82 114.578 6,184.43 3,500.00 101.538 6,016.08 20.352
J-3017 18 123.214 6,184.36 3,500.00 109.579 5,698.64 20.323
J-3018 8 114.515 6,184.29 3,500.00 101.325 5,722.00 20.326
J-3019 18 107.57 6,184.26 3,500.00 95.026 6,466.79 20.415
J-3021 22 92.887 6,184.37 3,500.00 81.269 6,233.29 20.385
J-3022 325 71.217 6,184.36 3,500.00 59.675 5,869.14 20.307
J-3023 79 65.779 6,185.81 3,500.00 53.995 5,431.62 20.286
J-3024 54 94.486 6,184.06 3,500.00 82.042 6,181.15 20.375
J-3025 60 93.617 6,184.06 3,500.00 81.272 6,186.06 20.375
J-3026 60 85.822 6,184.07 3,500.00 73.584 6,152.82 20.371
J-3027 54 80.629 6,184.08 3,500.00 68.392 5,949.82 20.348
J-3028 60 84.091 6,184.07 3,500.00 71.968 6,378.97 20.399
J-3029 60 90.151 6,184.06 3,500.00 77.806 6,025.55 20.356
J-3031 112 137.335 6,184.95 3,500.00 123.059 7,601.00 20.561
J-3032 135 73.296 6,185.16 3,500.00 61.046 6,278.61 20.377
J-3033 81 144.803 6,184.19 3,500.00 126.948 5,922.70 20.341
J-3034 117 94.599 6,184.32 3,500.00 81.769 6,855.99 20.454
J-3035 74 130.894 6,184.09 3,500.00 118.675 8,713.01 20.746
J-3036 55 135.968 6,183.80 3,500.00 119.656 5,747.31 20.324
J-3037 91 157.604 6,183.73 3,500.00 139.645 5,355.70 20.277
J-3038 33 171.476 6,183.74 3,500.00 153.589 5,627.28 20.313
J-3039 74 161.966 6,183.80 3,500.00 145.545 6,211.03 20.377
J-3040 73 101.39 6,190.00 3,500.00 99.912 8,719.36 20.748
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• APPENDIX B • 
CITY OF CHEYENNE AND     

BOARD OF PUBLIC UTILITIES 
POLICY DOCUMENTS   



" / . 

-. 

" : 

form only: 

,y~ 

BOPU RESOLUTION NO. 2002 - _6_· __ 
Date: ~~ / &--0 1. 

ENTITLED: "A RESOLUTION APPROVING REVISED TAP FEES·. WATER AND 
SEWI:R SYSTEM DEVELOPMENT FEES. PUMP STATION AND 
RELATED FEES SET BY THE BOARD OF PUBLIC UTILITIES." 

-

WHEREAS. the ·Board of Public Utilities ("BOARD") has exclusive authority to 
manage. operate. maintain and control the Cheyenne Municipal Waterworks; Sanitary 
Sewage System and Sewage Disposal Plants of the City and .. to make all rules and 
regulations necessary for the safe. economical and efficient operation and maintenance 
of the above facilities; and .. 

WHEREAS. the BOARD authorized Black &Veatch. an engineering consultant to. 
review the existing System Development Fees (SDF): and 

WHEREAS. Black & Veatch has reported that existing .SDF are insufficient to 
recover new connectors' share of the water and sewer backbone facility costs; and 

WHEREAS. the BOARD has determined that an Increase In the fees Is necessary 
to pay for costs associated with: the new connectors share of the system; water and 
sewer development; water and sewer debt service; over-sizing certain water and sewer 
mains; and expansions to the water and sewer systems. . 

.;" ... 

THEREFORE BE IT RESOLVED that the following Schedule of Tap Fees. System 
Development Fees, Pump Station Development" and Related Fees is adopted by the 
BOARD. and that It be· submitted to the Governing Body of the City of Cheyenne for 
approval. and upon approval will become effective on the dates Indicated below: 

Water TaR Fee: 

Tap Size J!]n, 1. O~ Jan, 1,04 Jan. 1. 05 Jan. 1,06 Jan. 1, 07 Jan. 1,08 

3/4" $ 175.00 ' $ 175.00 $ 175.00 $ 195.00 $ 200.00 $ 210.00 

1" 200.00 200.00 200.00 230.00 240.00 250.00 

1112" 500.00 500.00 500.00 540.00 560.00 580.00 

2" 700.00 700.00 700.00 750.00 780.00 600.00 

3" 2,000.00 2,000.00 2,000.00 2.150.00 2,200.00 2,300.00 

4" 2,100.00 2.100.00 2,100.00 2,250.00 2,300.00 2,400.00 

6" 2,500.00 2,500.00 2,500.00 2,690.00 2,750.00 2,800.00 

8" 3,000.00 3,000.00 3,000.00 3,230.00 3,310.00 3,400.00 

10" 4,000.00 4,000.00 4,000.00 4,300.00 4,400.00 4,500.00 

12" 5,000.00 5,000.00 5,000.00 5,400.00 5,500.00 6,600.00 

Water Sy:stem Develo~ment Fee-Single Family: Residential: 

Tap Size Jan. 1,03 Jan. 1.04 Jan. 1, 05 Jan. 1.06 Jan.1,Or Jan-,-1~ 

3/4" $ 2,160.00 $ 2,820.00 $ 3,480.00 $ 4,140.00 $ 4.800.00 $ 4,900.00 

1" 3,850.00 5,180.00 6,510.00 7,850.00 9,200.00 9,390.00 

11/2" 7,600.00 10,200.00 12,800.00 15,400.00 18,000.00 18,360.00 

2" 12,800.00 17,600.00 22,400.00 27,200.00 32,000.00 32,640.00 

Water System Develo~ment Fea-Multl-Famlly: or a Multi-Unit Complex: 

# of Fee per Un II Fee perUnl1 Fee per Un II Fee per Unit Fee per Unll Fee per Unit 

~ Jan. 1;03 Jan. 1,04 Jan. 1,05 Jan. 1,06 Jan. 1,07 ,!an""1~08 

Flrsl4 $ 970.00 $ 1,270.00 $ 1,570.00 $ 1,870.00 $ 2,160.00 $ 2,210.00 

Next 8 650.00 850.00 1,050.00 1,250.00 1,440.00 1,470.00 

Next 52 390.00 510.00 630.00 750.00 670.00 090.00 

Over 64 200.00 260.00 320.00 380.00 440.00 450.00 



"' ... 

Water System Development Fee-Commerclalllndustrial User: 

Water System Development Fee-Commerclal/lndustrlal User: 

TagS1m Ma[, 1,03 Jan. 1, 04 Jan. 1,05 Jan.1,b§ Jan, 1,07 Jan, 1,08 
3/4· $ 2,300.00 $ 3,100.00 $ 3,900.00 $ 4,700.00 $ 5,410.00 $ 5,520.00 
1" 4,700.00 6,800.00 9,000.00 11,200.00 13,~20.00 13,580.00 

1 1/2" 10,200.00 15,400.00 20,600.00 25,800.00 31,210.00 31.840.00 
2" 16,000.00 24.000.00 32.000.00 40,900.00 47.860.00 48.820.00 
3" 35,000.00 51,000.00 67,000.00 83.000.00 101,960.00 104.000.00 
4" 74,400.00 118.800.00 163,200.00 207.600.00 252.820.00 257,870.00 

. Water System Development Fee - Large Commerclalllndustrial User: 
Amount Jan. 1, 03' Jan. 1, 07 . Jan. 1,08 

Mulllpller$ 
$ 10.00* 
$ 3.90**. 
$ 0.25··· 

Factor .J2fIL Myltlpller $ Myltlpller $ 
Base Demand .. 
Maximum Day Demand .. 

$ 1i.50*" $ 9.75* 
$ 3.30* $ . 3.80* . 

Peak Hour Demand .. $ 0.20· $ 0.25* 
·Per gallon per day average day demand 
··Per gallon per day Maximum day demand 
···Per gallon per day Maximum hour demand 

Water Pumg Station Fee: 
lap Size Jan. 1,03 Jan. 1, 04 
3/4" $ 1,000.00 $ 1,000.00 

1" 1,650.00 1,650.00 
1112" 3,300.00 3,300.00 
2" 5,300.00· 5,300.00 
3'" 12,000.00 12,000.00 

4" 20,000.00 20,000.00 
6" 47,000.00 47,000.00 
8" 83,000.00 83,000.00 
10· 132,000.00 132,000.00 
12" 193,000.00 193,000.00 

'.,., 

Sewer Tag Fee: 

Jan. 1, 05 
$ 1,050.00 

'1,700.00 
3,400.00 
5,500.00 .. 

12;500.00 
20,800.00 
47,000.00 
83,000.00 
132,000.00 
193,000.00 

Water 
Tap Size 
. All Sizes 

Jan. 1, 03 Jan. 1.04 Jan. 1, 05 
$ 55.00 $ 56.00 $ 55.00 

0/." to 12" The above fee Is charged for each tap. 

Jan. 1,06 
$ 1,100.00 

... .1.,750.00 ... ..,. 
3,480;00 
5,640.00 
12,810~00 

21,320.00 
60,000.00 
89,000.00 

142,000.00 
207,000.00 

Jan. 1,06 
$ 60.00 

Sewer System Development Fee-Single Family Residential: 
Water 
Tap Size 
3/4" 

1" 

2" 

Jan. 1,03 
$ 640.00 

1,020.00 
2,230.00 
3,720.00 

Jan. 1, 04 
$ 780.00 

1,290.00 
3,140.00 
5,040.00 

Jan. 1,05 
$ 920.00 

1;560.00 
3,Q90.00 
6,~60.00 

Jan. 1,06 
$ 1,060.00 

'1,820.09 
4,780.00 
7,680.00 

Jan,1,07 Jan. 1, 08 
$ 1,150.00 $ 1,200.00 

1,800.00 1,900.00 
3,570.00 3,660.00 
5,780.00 5,920.00 

13,130.00 13,460.00 
21,850.00 22,400.00 
62,000.00 63.100.00 
92,000.00 94,000.00 

146,000.00 149,000.00 
213,000.00 218,000.00 

Jan. 1, 07 Jan. 1,08 
$ 70.00 $ 86.00 

Jan. 1.07 . Jan. 1,08 
$1,200.00 $ 1,225.00 

2,100.00 2,160.00 
5,600.00 5,710.00 
9,000.00 9,180.00 

Sewer System Develogment Fee-Multi-Family or a Multi-Unit Complex: 
# of Fee per Unit Fee per Unit Fee per Unit Fee per Unit Fee per Unit Fee per Unit 
Units Jan. 1.03 Jan. 1,04 Jan. 1. 06 Jan. 1,06 Jan. 1, 07 Jan. 1 L08 

First 4 $ 320.00 $ 390.00 $ 480.00 $ 530.00 $ 600.00 $ 610.00 
Next 8 230.00 280.00 330.00 380.00 430.00 440.00 
Nexl52 140.00 170.00 200.00 230.00 260.00 270.00 
Over 64 70.00 90.00 100.00 120.00 130.00 135.00 

.Sewer System Development Fee-Commer~!,",'"l1dm~trla'-Us!!f';' - '. Sewer System Development Fee_Commerclalllndustrl'al User: 
Water 
Tap Size 
3/4" 
:\" 

1 1/2" 
2" 
. 3" 

4" 

Mar, 1, o~· 
$ 800.00 

1,400,00 . 
3.100.00 . 
5.000.00 

10,400.00 
18.200.00 

Jan. 1,04 
$ 1.100.00 

2.100.00 
4.700.00 
7.600.00 

14,800.00 
27,400.00 

Jan. 1,05 
$ 1,400.00 

2.,,\00.00 
6.300.00 

10.200.00 
19.200.00 
36,700.00 

Jan. 1,06 
$ 1.700.00 

3,500.00 
8,000.00 

12.900.00 
23.600.00 
45.800.00 

Jan. 1, 07 Jan. 1, .. Qfl 
$ 1.770.00'$ 1.810.00 

4,160.00 4,250.00 
9.780,00' 9.980.00 

15,600.00 15.920.00 
28.090.00 28.650.00 
55.140.00 56.250.00 



". 

Sewer System Development Fee-For Large Commerclalllnd'ustrial User: 
Amount Jan. 1,03· Jan;·1,.07 Jan. 1,08 

~" GPO or PPD Multiplier $ Multiplier $ . Multiplier S 
WastEIWater Volume • 
Biochemical Oxygen Demand = 
Total Suspended Sollda = 

. $ 3.15* $ .. 3.60* $ 3.70· 
$ 634.00·· $739.00·* '. $ 763.00** 
$. 634.00·· $' 739.00·· . $ . 753.00·" 

. * Per gallon par day average day flow 
..•• Per pounds per day average day demand 

Schedule of Related Fees: 
. EnglneerlngITap Inspection Fee (per hour) . 

Eng./ Tap InspeeUon Overtime (per hour) 
Account Fee ... Water 
.Account Fee - Sewar 
CPnstrucilon Water 
Meter InstallalloniRemovalJlnspecllon Fee' 
Meter InatallatlonlRemovaVlnap Ovet1lme Fee 
Penalty tor Taking Water Without Permit . 
Penalty for Irrlgallng,wlttiout a Melar 

For All Taps: 

Jan. 1,03 
$. 40.00· 

65.00 
15.00 . 
16.00 
2.0.00 
40.00/hr 
55.00/hr 

300.00. 
300.00 

Jan.1,Oa 
$ 45.00 

63.00 
15.00 
15.00 
20.00 
M.OO/hr 
62.00/hr 

'500.00' 
500.00 . 

Jari.1. 08 
$ 50.00 

70.00' 
25.00 
2.5.00 
25.00 
46.00/hr 
64.00/hr 

500.00 
500.00 .' 

. . .,. 

The applicant/contractor/developer shall: . . . 
1. Pay for all fees Including water and sewerJsystem development fees prior to tap 

permit Issuance. 
2. Submit a plumbing plan Identlfylngser1'llce from the water' main to the meter, 

prior to commencement of work. This plan will be. submitted In duplicate for 
BOARD approval. Tht;) BOARD will retain one plan and one will be returned. to 
the applicant 

3. Be responsible for proper street cuts, excavation, ,trench boxes, OSHA " 
approved safety setups, backfill; base course, compaction plus asphalt and 
concr~te replacement and other construct/on costs. (Note: BOARD employees 
will ncit access areas that do not fully comply with OSHA approved safety 
standards. If complications arise during the' tapping process and BOARD 
personnel are. requIred to asslat or re-Inspect, the applicant will be billed for the 
additional expenses Incurred.) . 

4. Be responsible for Installatlon.ofwlrlng for a remote rea~put meter. 
5: . Notify the BOARD prior to any' lawn Irrigation. (The water tap fee does nat 

Include water for Irrigation of lawns.) . 
6. Be charged for Irrigation water. 
7. Pay a penalty as described In the Schedul~ of Related Fees for failure to 

comply with any of the requirements contained In this Re~olutlon. 

In Addition: For Water Taps %" and 1": ". 
8. Be responsible for picking up th~-corporatlon andlnaulator coupling at the 

. BOARD's Operation and MalnteO.ance Facility, currently located . at 2406 
Snyder}\venue. . \.i·..: . 

9. Be responsible for the proper installation of the corporation and coupling and 
these Items must be Installed at the address and location and in the manner 
specified on the plan and permit. If the corporation and coupling are not 
pl'Qperiy. Installed or not In accordance with permit designation, . then the 
applicant will be responsible for Immediate removal andlor repair. (See Board 
of Public Utilities construction standards.) 

In Addition: For Water Taps 2 and larger: . 
10~ Be responsible for the Installation of a 5' manhole meter pit, with ring and lid. 

For Water Taps 3/4" and 1": .. 
The water tap fee includes corporation stop, Insulator coupling, and administrative fees 
(inspection fee, account fee, construction water fee and cost of Ins.talling the ARB remote 
meter readout). The sewer fee Includes the engineering fee for inspection and the sewer 
account fee. . 

3 



....... ,,': 
'" 

For Water Taps 1112- and lamer; , ' , 
Tap fee Includea: coat of material (tappIng sleeve,tappJng saddle, tappIng valve; 

, corporation stop, Insulator coupllng, valve box. valve boX extension, one cubic yard 
" concrete thrust block). labor and equIpment to In~tall the material, and the admInIstrative 

fees (InspectIon fee, account fee, construct/on water fee' and cost of Installing the ARB " , 
remote meter readout).,' ' 

, System Development Fe!!; , ' " " ' 
Taps for fire lines and main line extensions are exempt from system dev~'opment fees. 

, 'Water Pump station 08velopinent EM: ' , 
, For water taps Issued wIthin the' designated Pump Station VV~ter Servlca Area, the 
BOARD will collect the Water Pump Station Development Fee according to the fQe 
schedule. 

, The applicant must pay the fee' at the time the tap permit Is IssuGd. (See attached map 
for Northwest C/Jeyenne water serva areas.) Funds collected will be used to cohstruct 
or enlarge a pump station In #1e Northwest Cheyenne,water seivlee area. ' ' 

': The Pump Station Development Fee win also be pald'for und~veloped lands and lots 
, currently annexed to the City of Cheyenne that hav&a, [8strlctlon,'by'the BOARD that the 
, " "water pUmp station capacity must be, enlarged. ,The tap' applicant, In lieu of havIng to 

, --' 

, , , 
--.J ' 

I enlarge the pump station capacity, will pay this feEr. ' " 
,,~ 

The following land~ and lots lacat8cJ Inside th~' Pump Station S~rvlca' Water 'Ama are, 
" exempt from the pump station development fee: , " '" , 

1. lands and lots' already annexed to the City of Cheyenne with no pump 
statloncapaclty enlargement restrlct/ons by the BOARD. ' ' ' 
" , " ,', 

2. Lands and lots 'currently annexed or not annexed to the City of Cheyenne 
with a restriction by the BOARD stating that the pump station capacity must, ,-.J 

"be enl~rged by the owner and the pump station capacity has been enlarged 
to the BOARD's satisfaction. " ' 

BE IT FURTHER RESOLVED that all taps and service connections outside the 
CHY,lImlts'wUI be charged 1.5 times for all the above fees, charges and penalties; and 

, , 

'. BI: IT FURTHE~ RESOLVED that the foregOing fees. charges and penalties 
established by the BOARD be submitted to the City CouneD for approval and filing as . 

, provided by the Code at the CIty of Cheyenne. . 

ADOPTED THIS 
.,"'!"" , 

1]1" DAYOF 
\~ 

."1' 

4 

j 4. ~ CL. • 2002. 

~~~~ IlV J". . BIOENT . 
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Pump Zone Areas 
Pump'Station Service Are~s 

)000090 Northwest 0Ieyemu! 
)000000 Water Services Area 
~~~gg~g (January19, 1993) m ~::.ma:::= 

~1995} 

Note: Boundaries are flexible and expandable 
pending actual development conditions. 
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USER WATER 
SERVICES AGREEMENT 

This agreement made this _____ day of , 2008_ 
between the City of Cheyenne, hereinafter referred to as the "CITY," a 
municipal corporation organized pursuant to the laws of the State of 
Wyoming, acting by and through its Board of Public Utilities, hereinafter 
referred to as the "BOPU," and 
hereinafter referred to as the "USER(S)." 

WITNESSETH: 

WHEREAS, the USER(S) are the current owners of and are 
desirous of connecting the property described as follows to CITY water 
system: 

WHEREAS, the BOPU has exclusive control of all CITY owned 
waterworks systems and operates the same for the CITY and may furnish 
surplus water facilities to persons outside the CITY pursuant to WYO. 
STAT. § 15-7-404 (a) (1977) and Title 13 of the Cheyenne City Code 

NOW, THEREFORE, in consideration of the mutual promises and 
covenants herein contained, the parties agree as follows: 

1. The BOPU shall allow the USER (S) to connect the above-
referenced property to the existing BOPU water distribution system at 
points determined by the BOPU. 

2. The BOPU shall provide all necessary inspections for the 
construction and installation of the service line connections. The 
USER(S) shall provide the BOPU with a certificate of compliance, signed 
in affidavit form by a contractor licensed in the CITY, verifying that 
all construction materials and trade installation of service lines, 
service line fittings, and termination points at or in USER(S) dwellings 
and at the location of the USER' (S) dwellings and at the location of the 
USER' (S) water meter are in accordance with applicable provisions of 
federal, state and local codes, laws, and/or ordinances. Specific codes 
in effect include BOPU' S standards, International Plumbing Code and 
International Mechanical Codes Specific reference shall be given stating 
that 1) there are no taps off of the service line between the water meter 
and the water main; 2) that a BOPU water meter has been installed; 3) a 
backflow prevention device has been installed; and (4) that the service 
lines are only servicing one building. Inspection fees to be paid by the 
USER(S) shall compensate the BOPU at the then current inspection fee 
charged to in-CITY users. The cost of the water meters installed will be 
paid for by the BOPU not the users. 

3. The USER(S) shall retain ownership 
the point of tapping into the water mains and 
the maintenance, repair and upkeep thereof. 
ownership of the water meter and shall 
maintenance, repair and upkeep thereof. 

of all improvements from 
shall be responsible for 

The BOPU shall retain 
be responsible for the 

4. The USER(S) shall comply with all applicable federal, state 
and local laws, rules, regulations and ordinances governing water systems 
including but not limited to Title 13 of the Cheyenne City Code The 
USER (S) shall comply with all technical codes applicable to in-CITY 
construction which use or connect to the water mains including the BOPU 
standards, International Plumbing Code and International Mechanical 
Codes. 
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5. The USER(S) shall pay 1.5 times the BOPU water rates presently 
in effect as adopted pursuant to Resolutions No. 3612, 3364 and 3365 for 
in-CITY users and shall be subject to all subsequent changes thereof. 
The USER(S) shall pay 1.5 times the BOPU water tap fees. The USER(S) 
shall also pay a two hundred fifty dollar ($250.00) administrative fee 
for tap onto a water main. In the event the BOPU negotiates a different 
water rate with a similarly situated user, the BOPU and USER(S) agree to 
adjust the water rates in a manner consistent with that negotiated with 
the similarly situated user. In the event the BOPU negotiates a water 
agreement with a district hereinafter created, the BOPU and USER(S) agree 
to adjust the water rates in a manner consistent with the water rates 
charged to the customers in said district by the water district. If 
annexation to the CITY takes place, the water rate and tap fees and other 
such charges will be not more than those charged to all other CITY users. 

6. The USER(S) hereby consents to the annexation of the above-
referenced property in the event said property qualifies for annexation 
to the CITY in accordance with WYO. STAT. § 15-1-402 and Cheyenne City 
Code Chapter 1.16 as the same may be hereafter amended and, by warranty 
deed covenants, will require future USER(S) to consent to the terms and 
conditions of this agreement including the annexation of the above
referenced property which utilizes the water mains in the event said 
property qualifies for annexation to the CITY in accordance with WYO. 
STAT. 15-1-402 and Cheyenne City Code Chapter 1.16 as the same may be 
hereafter amended. 

7. No drilling of water wells will be allowed within said 
property so long as water service is furnished by the BOPU or its 
successors. 

8. The USER(S) shall include the affirmative covenant attached 
hereto as Exhibit A and made a part hereof by this reference, with 
appropriate book and page numbers from the filing of this agreement with 
the Laramie County Clerk of Deeds, in all deeds from USER(S) conveying 
property included in the above-referenced property and hereby assign an 
equal right to the CITY to enforce the same. 

9. The BOPU reserves the right to increase said water rate (to 
2.0 times the in-CITY rate or the maximum allowed by law) to any property 
or lot within the above-referenced property not annexed to the CITY if 
said property or lot qualifies for annexation to the CITY and the CITY 
requests such annexation. 

10. The BOPU and CITY reserve all governmental/sovereign 
immunities as provided by law. The USER(S) shall indemnify and hold 
harmless the BOPU and CITY, their officers, agents, employees and 
representatives from any claim or liability arising out of the failure to 
comply with the terms and conditions of this agreement or from any other 
action regarding the construction of said water distribution systems. 

11. If a provision, section, subsection, sentence, clause or 
phrase of this agreement is invalidated by any court of competent 
jurisdiction, such holding shall not affect the validity of the remainder 
of the agreement, which shall continue in full force and effect. 

12. The terms and conditions contained herein shall be a covenant 
running with the land and shall extend to and be binding upon the 
USER(S), their heirs, devisees, personal representatives, successors and 
assigns. 

13. This agreement contains all the agreements of the 
representations between the parties. None of the terms of this agreement 
shall be waived or modified to any extent, except by written instrument 
signed and delivered by both parties. 
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IN WITNESS WHEREOF, the parties hereto have executed this agreement 
on the date first above written. 

CHEYENNE BOARD OF PUBLIC UTILITIES 

BY: 

Tim Wilson, Director 
STATE OF WYOMING) 

ss 
COUNTY OF LARAMIE 

The foregoing instrument was acknowledged 
this 

______________________ , 2008. 

witness my hand and official seal. 
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before me 
day 

by 
of 



Notary Public 

My commission expires: 

USER(S) 

BY: ________________________________ , Property Owner 

BY: _________________________________ , Property Owner 

STATE OF WYOMING) 
ss 

COUNTY OF LARAMIE 

The foregoing instrument was acknowledged before 

________ ~--~~------~-------------' and ______ day of _____________________ , 2008. 

Witness my hand and official seal. 

Notary Public 

My commission expires: 
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EXHIBIT "A" 

COVENANT 

The above conveyance is expressly made subject to the 
terms and conditions of the USER WATER SERVICE AGREEMENT recorded 
in book and pages with the Laramie County Clerk of 
Deeds, such terms and conditions to be binding upon and to be 
observed by the Grantee(s) herein (his, her, their) heirs, 
executors, administrators and assigns, and to run with and bind the 
land in favor of and to be enforceable by the Grantor and their 
legal representatives, heirs, successors and assigns including the 
City of Cheyenne, Wyoming. In the event of a violation or non
observance of the terms and conditions of said USER WATER SERVICE 
AGREEMENT, the Grantor, their legal representatives, heirs, 
successors and assigns including the City of Cheyenne, Wyoming, 
shall have the right to enforce the same including but not limited 
to granting consent to the annexation on behalf of the Grantee(s); 
and no act or admission upon the part of any of the beneficiaries 
of this clause shall be a waiver of the operation or enforcement of 
such condition. 

BOPU\WTRSWR\STDAGR\USERS\ 
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Title 1 GENERAL PROVISIONS  

 
Chapter 1.16 ANNEXATION AND INFRASTRUCTURE IMPROVEMENTS 

1.16.010 Definitions. 

1.16.020 Modifications. 

1.16.030 Petition. 

1.16.040 Off-site improvements. 

1.16.050 Off-site improvements—Requirements. 

1.16.060 Developer’s responsibilities. 

1.16.070 Infrastructure improvements—Reimbursement to developer. 

1.16.080 Infrastructure improvements—Reimbursement to city. 

1.16.010 Definitions. 

The following definitions apply in the interpretation and enforcement of this chapter: 
“Developer” means any person seeking a development action, or his or her successors in interest, or the owners 
of land in the addition(s). 
“Development action” includes, but is not limited to, platting, replatting, site plan process, annexation, connection 
to water or sanitary sewer or building permits for additions, modifications, repairs or alterations of a building, 
which exceed twenty-five (25) percent of the building value within any twelve (12) month period. 
“Development office” means the city/county development office. 
“Infrastructure improvements” means all facilities intended for public use including, but not limited to, roadways, 
curb, gutter, sidewalks, water lines, sewer lines, traffic control devices, street lighting, drainage facilities, park 
facilities and landscaping required by the city. 
“Latecomer” means a developer of property in the city subject to any reimbursement notice on file at the Laramie 
County clerk’s office. (Ord. 3723 § 2 (part), 2006) 

1.16.020 Modifications. 

A. Any of the requirements of this chapter pertaining to annexation may be amended or modified in individual 
cases by approval of the governing body where the necessity is demonstrated or manifest hardship would 
otherwise result. A specific example of a hardship might be found in the case of an annexation petition by 
individual owners for isolated lots where the city/county health department has certified that a health hazard exists 
and an occupied personal residence(s) is located on the lot(s). Such exception will be made in the event the 
governing body finds that the benefit of the city and the area would be served by a variance in the interest of 
promoting specific land annexations to the city and protection of the public welfare. 
B. In the case of county property within the 201 Study Area, the city may permit the owner to defer the required 
off-site improvements listed in Section 1.16.040 of this chapter until the city installs the improvements, or the city 
engineer notifies the owner that the improvements must be completed. Installation of sewer services may not be 
deferred. If the city agrees to defer the installation of off-site improvements, the city and owner will enter into a 
binding agreement. 
C. Failure by the owner to install the improvements when the city requests they be installed will result in the city 
installing the improvements and charging the owner for the cost of improvements, plus a twenty (20) percent 
administrative fine. (Ord. 3723 § 2 (part), 2006) 

1.16.030 Petition. 

A. Petitions for annexation will be submitted on forms provided by the development office. Provisions of Wyo. 
Stat. Section 15-1-401 et seq., will apply concerning annexation procedures. 
1. Petitions for annexation submitted to the development office will state that the developer, by submitting the 
petition for annexation, agrees to abide with all applicable provisions of this chapter, and other city ordinances 
and rules and regulations involving annexation of properties to the city. 
B. In addition to the petition for annexation being submitted, the following documentation is required: 



1. An annexation map which shows: 
a. The relative location of the area to be annexed to the city; 
b. All lots, streets, alleys and other major features with principal dimensions and area of each; 
c. Scale one inch equals fifty (50) feet, or a reasonable scale as determined by the city engineer; 
d. Legal description of the area to be annexed. 
2. A preliminary soils investigation for the area to be annexed which will contain as a minimum the following 
information: 
a. Identification, review and evaluation of all existing soils information and existing soils problems in the area; 
b. Soils boring logs located on maximum four hundred (400) foot center-to-center intervals or less as 
recommended by a professional engineer; 
c. Soils report which includes: 
i. A map showing the location of all test borings, 
ii. Description and classification of materials encountered, 
iii. Elevation of groundwater table (if encountered), 
iv. Bearing capacities of existing soils and expansion classifications, 
v. Recommendations, if any, of a professional engineer. 
Where appropriate, the city engineer may allow submittal of the preliminary soils investigation to coincide with the 
submittal of building plans, infrastructure construction plans or other engineering activity. (Ord. 3723 § 2 (part), 
2006) 

1.16.040 Off-site improvements. 

A. The developer must agree to install all required off-site improvements associated with lands which are the 
subject of development action. All off-site improvements installed or to be installed shall be subject to approval by 
the city as to the plans and specifications and as to compliance with the inspection procedures and schedules 
determined by the city. 
B. Off-site improvements include: 
1. Water mains with connecting lines to the then available supply; 
2. Sewer mains and appurtenances extended to the farthest point up-grade in the respective lines of the 
development; 
3. Curb and gutter for any platted streets within the area; 
4. Paved streets within the described area connecting to the most nearly adjacent paved traffic route; 
5. Paved alleys as platted within the subdivision; 
6. Flood control and drainage systems to include such elements as storm sewers, aboveground and underground 
drainage facilities, detention and holding facilities, and other related drainage structures; 
7. Other facilities as determined by the city engineer. (Ord. 3723 § 2 (part), 2006) 

1.16.050 Off-site improvements—Requirements. 

In the event that off-site improvements, which are the subject of Section 1.16.040 of this chapter, have not been 
installed at the time that the development action is submitted to the city then before any certificate of occupancy 
will be issued for any buildings constructed within the subdivision area, the required sewer and water mains must 
be released for service by the board of public utilities and permanent service lines must be installed, the overlot 
grading completed to assure proper drainage, and one of the following requirements (either subsection A or B of 
this section) must be met in its entirety: 
A. Signed Contract and Bond. 
1. A signed contract, satisfactory to the city engineer for substantive sufficiency for the project, between the 
developer and a qualified contractor for the installation of each noncompleted off-site improvement; 
2. A performance bond by the contractor or developer satisfactory to the city engineer of the qualification and 
capacity of the contractor to complete the job in accordance with the terms and provisions of the construction 
contract; 
3. The contract(s) required by this section for the installation of the off-site improvements will specify completion 
dates to be approved by the city engineer in order to guarantee regular and reasonable occupancy time for 
residence of structures to be completed in the area and the building requirements as determined by weather 
conditions. 
B. Cash Deposit or Letter of Credit. A cash deposit or letter of credit satisfactory to the city engineer in an amount 
not less than one hundred fifty (150) percent of the contract price relative to the installation costs for infrastructure 
improvements. All construction contracts, letters of credit, payment assurances and deposits must cover an area 
of not less than one lineal block encompassing the street where the certificate of occupancy is required with 
sufficient curb, gutter, sidewalk, paving and other facilities to meet the requirements. 
C. In addition to either subsection A or B of this section, any off-site improvements not directly attributable to any 
specific location within the development shall be included in the letter of credit, cash deposit or performance bond 
for the first phase of development construction. (Ord. 3723 § 2 (part), 2006) 

1.16.060 Developer’s responsibilities. 



As a condition of any development action, the developer is responsible for the cost of installation of infrastructure 
improvements, as determined by the city engineer, for all lots to be developed pursuant to this chapter. The 
installation of any infrastructure improvements will not commence until the plans and specifications have been 
approved in writing by the city and the board of public utilities, who have the authority to inspect infrastructure 
improvements during and following installation and to compel corrections, if necessary, in order to comply with the 
approved plans and specifications. (Ord. 3723 § 2 (part), 2006) 

1.16.070 Infrastructure improvements—Reimbursement to developer. 

A. Pursuant to the requirements of this chapter pertaining to development actions, on occasion the developer will 
find it necessary to pay for the installation of off-site improvements outlined in Section 1.16.040 of this chapter 
through areas which will directly benefit from the infrastructure improvements installed in order to establish the 
services to a platted subdivision. When the developer finds it necessary to construct off-site improvements as 
outlined in Section 1.16.040 of this chapter in order to serve the platted subdivision, the entire cost will be paid by 
the developer. 
B. Reimbursement to Developer Process. 
1. A nonrefundable fee of five hundred dollars ($500.00) shall be submitted by the developer with an application 
for reimbursement on forms provided by the development office. The developer may begin the reimbursement 
process by submitting a completed reimbursement application form to the development office at the start of 
construction. Upon receipt of an application by the development office, the request for reimbursement will be 
considered to be in effect contingent upon finalized information to be submitted and approved by the city 
engineer. 
2. After the infrastructure is installed by the developer, the city shall inspect the improvements. The developer 
shall have ninety (90) days from the date of acceptance of completion by the city engineer in which to provide the 
following finalized information: 
a. Cost Information. The cost information will be actual costs, including engineering, construction and permit fees. 
The developer shall provide information clearly describing the cost of the installed infrastructure. 
b. Cost Allocation. The proportionate share of costs for each affected property owner shall be described. 
c. Notification. The developer shall notify affected property owners via certified mail and provide proof of 
notification to the development office. Notice shall describe the nature, location, the cost allocated and reasonable 
method utilized of cost allocation to the affected property owner. If significant changes occur to the 
reimbursement application after the initial notification, the developer may be required to make additional 
notifications. 
d. The city engineer may require any additional information as necessary. 
3. The application shall not be approved by the city engineer less than twenty (20) calendar days after 
developer’s notification to affected property owners to allow comment by the affected property owners. After 
approval by the city engineer, the developer will record with the Laramie County real estate office “Notice of 
Potential Infrastructure Improvement Reimbursement” on all properties that are included in the reimbursement 
request, and will provide affected property owners and the development office a copy of such filing. 
4. When a latecomer pursues development action(s), the city will require, as a condition of approving the 
development action(s), that the latecomer pays their proportionate share of already installed infrastructure 
improvements. 
a. The development director shall compute the proportionate share value to be reimbursed by using the 
construction cost index for twenty (20) cities, as issued by the current Engineering News Record, at the date of 
construction compared to the construction cost index at the date of reimbursement. 
b. Prior to a latecomer’s development action being approved, the development office will receive the required 
amount or a lesser amount agreed upon by the originating developer who installed infrastructure improvements. 
c. When the reimbursement has been paid, the development director shall prepare and file a “Release of 
Potential Infrastructure Improvement Reimbursement” with the Laramie County real estate office. 
d. Once the reimbursement amount has been collected, the city will remit the reimbursement amount to the 
originating developer within ninety (90) days; however, the city will have the option to retain funds due any 
originating developer that is in arrears to the city or for noncompliance with city code or other agreement. 
e. It will be the responsibility of the originating developer to notify the city of any change of address or business 
name. If the city is not able to contact the originating developer, the city will proceed in accordance with the 
provisions of the Wyoming Uniform Unclaimed Property Act, Wyo. Stat. Section 34-24-101 et seq. 
5. The right to any reimbursement under the provisions of this chapter will terminate twenty (20) years after the 
notice of potential infrastructure improvement reimbursement is recorded with the Laramie County real estate 
office. (Ord. 3723 § 2 (part), 2006) 

1.16.080 Infrastructure improvements—Reimbursement to city. 

From time to time, the city may find it appropriate or necessary, due to overriding community need or pressing 
health and safety concerns, to make certain infrastructure improvements including, but not limited to, any or all of 
the off-site improvements outlined in Section 1.16.040 of this chapter, using its own funds or other funds 
available, through areas that may either be developed or are undeveloped. The city may utilize the procedure 
outlined in this chapter relative to reimbursement for infrastructure it has installed. (Ord. 3723 § 2 (part), 2006)
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I. INTRODUCTION & PURPOSE: 

The Cheyenne Board of Public Utilities is charged with the responsibility 
for construction, operation and maintenance of the water and wastewater 
collection systems within the City of Cheyenne. It is necessary that the 
Board of Public Utilities (BOPU) review and approve all plans, 
specifications and construction activities for extensions or changes in the 
water and sanitary sewer systems within the City of Cheyenne. 

These regulations shall apply to the design and construction of all public 
water and sanitary sewer systems to the City of Cheyenne, including 
additions to or replacements of the existing systems. The purpose of 
these policies and criteria are to provide minimum standards, to be 
adhered to, in the design of the water and sanitary sewer utilities of the 
City of Cheyenne. 

Whenever the provisions of these regulations are found to be inconsistent 
with any other regulations or codes, the regulation or code imposing the 
more restrictive standards shall control. The provisions of these 
regulations are minimum requirements and do not preclude imposition of 
more restrictive standards by agreement or by law. The Director of the 
BOPU shall provide the official interpretation of these Policies and Design 
Criteria. 

Prior to the contractor beginning work, an approved set of plans and 
specifications must be on file with the BOPU. All plans, specifications and 
calculations submitted to the BOPU to be reviewed must be prepared by 
or under the direct supervision of a Professional Engineer duly registered 
and licensed to practice engineering in the State of Wyoming. 

APPENDIX A Guarantee Forms for Delivery of Record 
(As-Constructed) Drawings 

NOTE: The City of Cheyenne and Board of Public Utilities Construction 
Standards and Specifications are supplemental and complementary to this 
policy and design criteria document. 

II. ANNEXATION, PRELIMARY PLATS AND SURVEY, USER 
AGREEMENTS: 
Annexation shall be per the criteria and procedures of Chapter 1.16 of the 
Cheyenne City Code. Preliminary plats and surveys shall also be per 
Chapters 1.12 and 1.16 of the Cheyenne City Code. 
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Furthermore, it is the policy of the Cheyenne Board of Public Utilities that 
a property must be annexed to the City of Cheyenne or the property owner 
must enter into a User Agreement to receive water and sanitary sewer 
services from the Cheyenne Board of Public Utilities. (The exception to 
the annexation requirement applies to other governmental entities such as 
Warren Air Force Base and the South Cheyenne Water and Sewer 
District). 

III. UTILITY EXTENSIONS AND CONNECTIONS: 

As per sections 1.16.040, 1.16.050 and 1.16.060 of Chapter 1.16 of the 
Cheyenne City Code, it is the responsibility of the property 
owner/developer to extend the water and sanitary sewer utilities to and 
through the boundaries of the property to be served. All related work and 
activities of said utility extensions must comply with the policies and 
design criteria. All work and activities associated with the construction of 
or modifications of the City's water and sanitary sewer systems shall be in 
compliance with the City of Cheyenne and Board of Public Utilities 
Construction Standards and Specifications, which are incorporated by this 
reference as though fully set forth herein. 

A. Over-sizing & Cost Sharing: All water and sanitary sewer system 
extensions shall be sized as per the BOPU water and sewer system 
master plans and/or shall be sized to meet the potential demands of 
the maximum possible service area. At a minimum, mains shall be 
sized to meet the total potential demands of the development project 
and in no case shall the size be less than eight inches in diameter. 

Upon entering into a written agreement with the BOPU, prior to the 
start of any related work or activity, the BOPU may financially 
participate in the cost of the water and sanitary sewer mains that are 
over-sized to meet future needs. The BOPU may only cost share for 
main sizes greater than eight inches in diameter and greater in size 
than that required to meet the potential demand of the planned 
development project. The BOPU will only reimburse for direct costs 
relating to the design and construction of the over-sized main. Said 
direct costs shall be determined by bidding the project with bid 
alternates, one alternate being for the required main size and the 
second bid alternate being for the over-sized main. Reimbursement 
payments shall be made within 30 days of receipt of valid invoices for 
the work, or portions of the work. 

B. Extensions Required Across the Property: The property 
owner/developer shall be required to extend the water and sanitary 
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sewer utilities to the farthest point (or points) of the property being 
developed. These utility extensions shall be to a point (or points) that 
are logical for projected future connections by future development 
projects, as determined by the BOPU and the property 
owner/developer. In some situations, the BOPU may require that 
water and sanitary sewer easements be provided to facilitate future 
utility connection and/or extensions, in lieu of the physical construction 
of the water and/or sanitary sewer utilities. 

C. Reimbursements to Developers and for BOPU/City Main Extensions: 
Persons and/or the BOPU and/or the City of Cheyenne financing the 
construction of water and sanitary sewer utilities through undeveloped 
areas may be entitled to future reimbursements as per Chapter 1.16 of 
the codes of the City of Cheyenne. 

D. Adjustments to Existing System: As per section 13.12.030 of Chapter 
13.12 of the Cheyenne City Code, no one shall operate, connect to or 
make alteration to the City's water and sanitary sewer systems without 
first obtaining written approval from the BOPU. 

E. Connections To The Existing System: As per Sections 13.08.040 
through 13.12.380 of Chapters 13.08 and 13.12 of the Cheyenne City 
Code, it is unlawful for anyone to alter, operate or connect to 
Cheyenne's water and sanitary sewer systems without the approval of 
and under the supervision of the Cheyenne Board of Public Utilities. 
All work shall be in accordance with the rules, regulations and 
requirements of the BOPU. 

1. Criteria for the Purchase of Water and Sewer Tap Permits: 

a. The following criteria shall be met before the BOPU shall 
issue a tap permit: 

• The property to be served must be annexed to the 
City or shall posses an appropriate User 
Agreement meeting the approval of the BOPU and 
the City of Cheyenne. 

• A final plat of the property (includ ing lots and 
blocks) shall have been recorded with the Laramie 
County Clerk. 

• A water and/or sewer main shall exist, abutting the 
property and available to serve the property; or the 
following two conditions shall be met: 

o The BOPU shall be in possession of a set 
of plans, bearing the approval signature of 
the BOPU, the City Engineer (and when 
appropriate the City Fire Department) for 
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the construction of the necessary water and 
sewer mains; and 

o The BOPU shall be in possession of the 
DEQ Permit to Construct said water and 
sewer construction project. 

b. A tap permit runs with the property, it is not a blanket 
permit that can be randomly moved from site to site. If a 
developer purchases a tap permit for a certain lot and 
block (parcel A) and later doesn't want to install or utilize 
it at this location but wants to install a tap at a different 
location (parcel B) then; 

• The BOPU will refund the system development, 
pump station and any unused portion of the fees 
paid - for the permit that is being abandoned 
(Parcel A); and 

• The developer will have to purchase a new permit 
for the new site (parcel B) at the fees that are in 
effect at the time of the purchase of said permit. 

Tap permits will not be transferred from site to site, but are 
site specific. The BOPU will make refunds for unused 
permits at the prices paid for the actual permit. 

2. Tap Sizing and Location: A tap permit must be obtained from 
the BOPU before any tap is installed. It is the applicant's 
responsibility to size the tap and service the line appropriately to 
meet the needs and demands of the facility being served. The 
tap size (corporation stop) and the service line size shall be the 
same size. In no case shall the water service line be less than 
%-inch in diameter and the sewer service line shall be no less 
than 4-inches in diameter. 

The water and sewer service lines to each building shall be 
separate from and independent from any other building. All 
piping or plumbing installed shall comply with the 
requirements of the City Ordinances and applicable technical 
codes. 

The Board shall supervise and inspect the tapping of mains, 
insertion of corporation cocks and laying of service pipes to 
assure compliance with Board rules and regulations, and 
other requirements for utility service. 

3. Meters & Meter Pits: All water use must be metered. Water 
meters shall be furnished and installed by the BOPU. The 
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meter shall remain the property of the BOPU. The meter shall 
be the same size as the service pipe. For new construction all 
meters will be placed in meter pits that meet BOPU standards 
and specifications. 

Not more than one (1) residence, apartment house, business or 
other establishment shall hereafter be connected to one (1) 
meter except for common ownership projects, which have Board 
approval. 

4. Living Units Served: Service lines and water meters shall be 
sized no smaller than the following: 

1% 
2 
3 
4 

Total Number of Living 
Units Served 

1 
2 

3-10 
11-20 
21-50 
51-90 

5. Abandonment: Any sewer or water service that is abandoned, 
at the direction of the property owner, and therefore removed, 
shall be considered as void. No credit shall be granted should 
property owner request any sewer or water service at a later 
date. The abandoned sewer service shall be capped and the 
water service will be shutoff at the corporation stop. 

Reuse of lead service lines, for new units will not be permitted. 
A new copper service line shall be installed to replace the lead 
service line. 

6. Increase/Decrease in Tap Size: If a new larger tap is requested 
to replace an active existing tap, the applicant shall make a 
formal request through the processing of a tap permit/issued by 
the BOPU. 

The applicant shall be granted a credit equal to one hundred 
percent (100%) of the present Planning and Engineering fee for 
the existing tap and then be required to pay all appropriate 
current fees, as defined and adopted by the Board of Public 
Utilities, for the new tap size. 
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No fees or payments are reimbursed to the applicant for a 
voluntary or requested decrease in tap size. 

7. Wet Taps, 1 %-inch & Larger: After filing a proper tap permit and 
paying all appropriate fees, the BOPU shall make all water line 
taps that are 1 %-inch in diameter or greater. The applicant is 
responsible for all excavation and backfilling. The trench shall 
comply with all OSHA regulations. The applicant shall use a 
licensed and qualified contractor to make all sewer line taps, 
after all appropriate permits are obtained and all appropriate 
fees are paid. 

8. Taps i-inch & Smaller: The applicant shall use a licensed and 
qualified contractor to make all water taps that are i-inch and 
smaller, after all appropriate permits are obtained and all 
appropriate fees are paid to the BOPU. 

9. Tappinq Large Diameter Water Mains: No taps (service line 
connections) smaller than 6-inches in diameter will be allowed 
to be installed on water transmission mains that are larger than 
12-inches in diameter. All connections to large diameter water 
mains (mains that are larger than 12-inches in diameter) shall 
be made by means of a tee or tapping saddle. 

F. Easements: Appropriate easements for water and sanitary sewer 
utilities that are not located or constructed within the roadway or Public 
Right of Way must be provided. The easement width shall be for no 
less that 20 feet for one utility main located in the center of the 
easement and shall be no less than 30 feet wide when two utility lines 
are constructed in parallel and are centered within the easement. The 
BOPU reserves the right to require wider utility easements for unique 
situations (such as, but not limited to, a 40-foot wide easement when 
constructing a water and/or sewer main between two buildings or when 
multiple utilities are located within the same easement or when the 
utility is in excess of 10 feet deep). 

Also, no other utility shall be placed within 10 feet (horizontally) of the 
water and/or sanitary sewer main. 

IV. PRELIMINARY DESIGN REPORT: 

As part of the design for water and sanitary sewer construction project, it 
will be required that a preliminary design report will be submitted to the 
BOPU for review and approval. All preliminary reports must be received 
by the BOPU prior to approval of final design drawings. The preliminary 
report must comply with the requirements of the Wyoming Department of 
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Environmental Quality, Water Quality Rules and Regulations, Chapters 11 
and 12 and at a minimum shall include: 

A. Water Distribution Systems: The engineering report for all new 
water distribution system extensions shall include: 

1. A description of the service area including scaled vicinity 
plan map(s) of the project with regard to adjacent and 
purposed development, elevations, and topographic 
features. 

2. Current and projected system water demand for average 
day, maximum day, maximum hour, needed fire flows and 
per capita maximum daily flows. 

3. Information of fire protection and fire flow capabilities of the 
proposed system. 

4. Description of high service pumping systems finished water 
storage facilities and water utility upgrades and extensions. 

B. Sewerage Systems: The engineering report shall include: 

1. A description of the service area including scaled vicinity 
plan map(s) of the project with regard to adjacent and 
proposed development, elevations, and topographic 
features. 

2. Current and projected average, maximum day and peak 
flows for the design of the project, per capita design flows, 
extraneous flows, and industrial and/or commercial waste 
flows. 

3. The downstream impact on existing sewers, lift stations and 
treatment facilities. This information shall include existing 
population, waste loads, existing flows and capacity of 
downstream facilities. 

4. A description of new lift stations and sewer collection system 
upgrades and extensions. 

The engineering report shall be submitted with each application. 
The purpose of the report shall be to describe and provide technical 
justification for all aspects of the proposed construction, 
modifications and/or installations. The report should address 
existing conditions, known or suspected problems, proposed 
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actions, and the reasoning used to arrive at those proposed 
actions. There is no minimum or maximum size for the report, 
provided it meets the purpose of this section. 

The preliminary report, construction plans and specifications must 
be submitted to the Wyoming DEQ and a DEQ Permit to Construct 
must be obtained prior to construction. 

V. APPROVALS AND REQUIREMENTS FOR CONSTRUCTION PLANS, 
SPECIFICATIONS AND AS-CONSTRUCTED DRAWINGS: 

A. Construction Plans: Two complete copies of preliminary plans and 
specifications covering the proposed water and sanitary sewer 
construction shall be submitted to the BOPU Engineering Division 
for review. Plans shall consist of a general plan or layout of the 
project area and adjacent areas which might be affected, showing 
either spot ground elevations or contour lines sufficient to correctly 
show the existing surface topography, together with plan-profile 
drawings covering individual sanitary sewer and water lines. Plans 
and profile sheets shall be drawn at a scale of not less than 1" = 50' 
for horizontal scale and not less than 1" = 5' for vertical scale. 
Plans submitted for review or submitted as Record (As
Constructed) Drawings, shall be prepared on 24"X36" or 22"X34" 
size sheets. Plans shall show the size, location and elevation of 
existing water and sewer utilities, as determined necessary by the 
design engineer of the BOPU. (If not necessary to the actual 
design of the work, this elevation requirement can be postponed to 
the as-constructed drawings). The location of other existing utilities 
which might be affected by the proposed construction shall also be 
shown. 

Within ten working days of the date of submittal, one set of the 
preliminary plans shall be returned to the professional engineer with 
comments for revision. After making the required changes, the 
professional engineer shall submit two (2) paper copies and one 
Mylar copy of the revised construction plans to the BOPU for final 
review and approval. It is expected that the final plans reflect and 
meet all BOPU comments, requirements and specifications. The 
reviewed plans shall be reviewed within three weeks of submittal. If 
acceptable, the Director of the BOPU or the Engineering Division 
Manager will sign the final plans. 

At the time of the submittal of the final plans, an electronic copy of 
the overall project shall be submitted. The following information 
shall be displayed on the overall project layout: 
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1. All water mains and their sizes. 
2. All sewer mains and their sizes. 
3. Distance between sewer and water mains and other utilities. 
4. Street names, street widths and the width of the right-of-way. 
5. Type of materials the mains are made of. 
6. All property lines and distances from the property lines to the 

utility mains. 
7. Subdivision names, also showing block and lot numbers. 
8. House addresses if known. 
9. Lengths and elevations of all "stub-outs" - The ends of the 

stub-outs must be tied to two permanent reference points. 
10. Size and location of all water taps and curb stops. 
11. Size and location of all sewer service connections. 
12. Distances from the main line water valve to the water service 

taps. 
13. Distances from the center of the manhole cover to the sewer 

service taps. 
NOTE: BOPU inspection staff shall provide as-constructed 
information necessary for the production of the Record Drawings, 
for compliance with items 10, 11, 12 and 13 above. Also, the 
information of items 10-13 may be presented in a table format if so 
preferred. 
14. All utility easements must be shown. 
15. Proper orientation of the north arrow. 
16. The drawing scale must be shown as a bar scale and in 

written format. 
17. The elevations of all sewer main inverts at the manholes and 

the manhole rim. 
18. The diameter of all manholes shall be shown. 
19. The distances between all manholes must be shown. 
20. The drawing must contain at least two points and ties to the 

City survey coordinate system (State Plane System) NAD83 
and NAVD88. 

21. The electronic copy must be submitted in DXF and DWG 
formats. Autocad 2002 through the most current version or 
Land Desktop/Civil Design. 

The professional engineer will transmit the plans and specifications 
approved by the BOPU Director to the Wyoming Department of 
Environmental Quality for necessary approval. The BOPU will sign 
the DEQ permit as the project owner. A DEQ Permit to Construct 
shall be obtained prior to actual construction activity. The BOPU 
construction plan approval shall be valid for a period of one year, 
and if no construction progress occurs during a 12-month period, 
the plan approval will be voided and re-application will be required. 
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B. REQUIREMENTS FOR NOTICE TO PROCEED: 
No construction of utilities shall be permitted to begin prior to the 
Board's issuance of a notice to proceed. The following criteria must 
be satisfied before the Notice to Proceed will be issued: 

1. Construction plan approval by the BOPU Director or 
Engineering Manager. 

2. Receipt of the water and sewer facilities cost estimate. 
3. Receipt of the cash bond or irrevocable letter of credit. 
4. DEQ review and issuance of a Permit to Construct. 
5. Completion of a BOPU utility agreement document (if 

applicable ). 
6. Receipt of the application for inspection. 
7. Appropriate easements recorded (if applicable). 
8. Attendance at a BOPU pre-construction meeting. 
9. Submittal of two prints and one computer disk of the final 

plans and final project specification documents. 
10. Receipt of the appropriate tap fees. 
11. Developer's signature on the As-Constructed Drawing 

Guarantee Form. 

C. CONSTRUCTION INSPECTION AND TESTING: 
Any deviations from the approved plans and specifications shall be 
approved in writing by the BOPU prior to the work being performed. 
The BOPU inspectors have the authority to sign off on such 
changes. 

The BOPU construction inspector will visit the construction site from 
time to time to provide assurance to the BOPU that the work is 
being done in accordance with the pre-approved plans and 
specifications. 

The BOPU inspector will be present during all testing of the 
completed work. 

D. INSPECTION FEES: The BOPU will charge the construction 
contractor for Inspection Fees: 

1. The Contractor will be billed at the CURRENT BOPU rate 
for BOPU inspection time that is performed during regular 
working hours. The Contractor will be billed at the 
CURRENT BOPU rate for all inspection overtime. 
Overtime includes hours worked on weekends, holidays 
and hours outside of 7:30 a.m. to 4:00 p.m. time frame 
on normal working days. 
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2. Special inspection fees will be negotiated on a case by 
case basis for all projects where the water or sewer 
main sizes are greater than 12-inches in diameter. 

3. Only one inspector's time will be charged against the project, 
for any given time frame, unless the project is large enough 
to justify more than one inspector or unless an event on the 
project justifies two inspectors for a temporary time frame. 

PRODUCTION OF RECORD DRAWINGS AND GUARANTEE OF 
DELIVERY: 

The Developer of the project shall be required to provide the BOPU 
with complete and accurate record drawings upon completion of the 
work on the water and sanitary sewer utilities. The record drawings 
shall consist of one Mylar copy and an electronic copy in an 
Autocad 2002 through current version DXF or DWG format OR 
Land Desktop/Civil Design. The record drawings shall be submitted 
to the BOPU within 90 days of the issuance of the Release for 
Service by the BOPU. To assure that the record drawings are 
produced in a complete, accurate, timely and acceptable manner, 
the BOPU will require the Developer to provide the BOPU with a 
cash deposit, performance bond or an irrevocable letter of credit in 
the amount of $3,000 (or 3% of the estimated cost of the water and 
sewer utility work, whichever is greater). However, in no case will 
the cash deposit, performance bond or an irrevocable letter of 
credit exceed $15,000. The estimated cost of the project shall be 
based upon the construction costs of the water mains, valves, fire 
hydrants, sewer main and manholes. The amount of the bond or 
irrevocable letter of credit for very small projects shall be negotiated 
with the BOPU on a case-by-case basis. The cash deposit, 
performance bond or irrevocable letter of credit shall be delivered to 
the BOPU prior to the BOPU issuance of a Notice to Proceed with 
construction of the water and sanitary sewer facilities. Therefore, 
no work on the water and/or sanitary sewer is to begin until the 
cash deposit, performance bond or irrevocable letter of credit is 
received by the BOPU. If the drawings are not delivered prior to 
the established date, the Developer will forfeit his cash deposit, 
performance bond or irrevocable letter of credit. The cash deposit, 
performance bond or irrevocable letter will be released by the 
BOPU when the required and acceptable Record Drawings (As
Constructed Drawings) are delivered to the BOPU in a timely 
manner (unless the Developer has requested and the BOPU has 
issued written approval of a time extension). The BOPU shall make 
payment to the developer within 30 days of receipt of acceptable 
Record Drawings by the BOPU. 
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An exception to the requirement for a cash deposit will be made for 
the City of Cheyenne if the appropriate Department Head provides 
the BOPU with a letter pledging the timely delivery of Record 
Drawings in lieu of providing the cash deposit. 

VI. RELEASE FOR SERVICE, ACCEPTANCE, WARRANTY: 

A. Release for Service: The Owner/Developer/Contractor shall submit 
a written request to the BOPU requesting the system be released 
for service after all required work has been completed and all 
testing requirements have been met. All required disinfection, 
flushing and testing shall be completed before the release for 
service is issued. All valve boxes, stop boxes, manhole covers and 
fire hydrants shall be raised to surface grade and fully accessible 
before release for service will be issued. The BOPU will then 
conduct a final inspection and all deficiencies must be corrected 
before a Release for Service shall be issued. The 
Owner/Developer/Contractor shall be fully responsible for the 
performance, safety, maintenance and repair of all deficiencies of 
the water and sewer utilities until the Final Acceptance is issued. 

B. ISSUANCE OF FINAL ACCEPTANCE: 
Final Acceptance will not be issued until the following have been 
fully and satisfactorily completed: 

• A letter of request for Final Acceptance has been received 
by the BOPU. 

• All valve boxes, stop boxes, manhole covers and fire 
hydrants have been raised to final grade and are fully 
accessible. 

• All work is completed to the satisfaction of the BOPU. 
The two-year warranty period shall begin with the issuance 
of the Notice of Final Acceptance. 

C. Warranty: The Owner/Developer/Contractor shall guaranty and 
warranty all water and sanitary sewer utility work for a period of two 
years after the issuance of the Notice of Final Acceptance is issued 
by the BOPU. All repairs arising out of defective work or materials 
shall be corrected immediately during the warranty period. If not 
corrected in a timely manner, or in the case of an emergency, the 
BOPU shall make necessary repairs at the 
Owner's/Developer's/Contractor's~xpens~. The. BOPU will conduct 
an inspection of the work about DiD:i~,:fMt:!i1;~~;~qg,~ months into the 
warranty period and all deficiencies found shall be corrected by the 
Owner/Developer/Contractor. . 
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VII. DESIGN CRITERIA: 

A. Water: 

Per Person 

1. Main Sizing & Flow Rates: The minimum water main size 
shall be 8-inches in diameter, except water mains of 6-
inches in diameter may be used to serve a cul-de-sac of not 
more than 12 living units. Water mains shall be sized to 
provide peak hour water service plus fire flows and maintain 
a minimum pressure of 20 psi at ground level. It is 
desirable that the normal working pressure shall not be less 
than 50 psi. Water demand analysis shall be based upon 
no less stringent assumptions than the following water 
consumption criteria: 

Average Average Max Day Peak Hour 
(gpd) (gpm) (gpm) (gpm) 
217 0.15 0.38 0.61 

Low Density = 1 Res/Acre 760 0.53 1.33 2.13 
Medium Density = 2.25 Res/Acre 1710 1.19 3.00 4.80 
High Density = 5.0 Res/Acre 3550 2.6 6.55 10.50 
Multi Family = 10.0 Units/Acre 7600 5.2 1.31 21.00 
Commercial/Business/Acre 1930 1.35 3.38 5.41 
Parks/Greenwayl Acre 2721 1.90 4.76 7.63 

Fire Flows: Required fire flows shall be determined by the City's 
adopted Fire Code. 

2. 

3. 

Fire Hydrants: The hydrant piping shall be a minimum of 6-
inches (0.15m) in diameter or sized appropriately to supply 
required fire flows. Hydrant drains shall not be connected 
to or located within 10 feet (3.05m) of sanitary sewers or 
storm drains. 

Fire hydrant location, spacing and flow rates shall be 
approved by the Cheyenne Fire Department. Newly installed 
fire hydrants shall be capable of flowing at a rate required by 
the City's adopted Fire Code and shall be spaced per the 
requirements of the City's International Fire Code. 

Valves: Valves shall be provided on water mains so that 
inconvenience and sanitary hazards will be minimized 
during repairs. Valves shall be located at not more than 
500-foot (152m) intervals in commercial districts and at not 
more than 1-block or 600 foot (244m) intervals in residential 
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areas. Isolation valves shall also be located at all water line 
crossings such as tees and crosses. 

4. Blow-Offs & AirNacuum Valves: Air ReliefNacuum Valves: 
At the high points of all transmission lines and in distribution 
lines 12-inches and larger, provisions shall be made for air 
relief. Fire hydrants or active service taps may be 
substituted for air relief valves on 6-inch and 8-inch lines. 
Manholes or vaults for automatic air relief valves shall be 
designed to prevent submerging the valve with ground 
water or surface water. Such manholes or vaults shall be 
properly vented. 

5. Dead End Mains: Dead-end water mains shall only be 
allowed in cul-de-sacs and hammerheads or parking lots and 
will be no more than 250 feet in length. There shall be a fire 
hydrant at the beginning and end of the dead end main and 
no fire-lines or service lines shall be allowed to connect to 
the dead end main (except for cul-de-sacs). 

The fire hydrant located at the entrance to the cul-de-sac 
shall be connected to a water main different than the main, 
which runs up the cul-de-sac. (Such as connecting to the 
main located on the cross street). 

Cul-de-sacs, hammerheads and parking lots that are more 
than 250 feet in length, will be required to meet additional 
BOPU and Fire Department criteria as determined on a case 
by case basis. Such additional requirements may include, 
but not be limited to: Additional fire hydrants, additional 
valves, larger diameter water mains, and a paved 
access/utility easement of no less than 20 feet in width. 

6. Alignment and Bury Depth: 

a. Alignment: For City streets with a 60-foot right-of
way, water mains shall be 18-feet off north property 
line on eastlwest streets or 18-feet off west property 
line on north/south streets. All public water mains 
shall be no closer than 20 feet to any building or 
permanent structure. All main-line valves should be 
in line with extended property lines. Alignment 
deviation shall not exceed 0.5 foot from the approved 
plan without written authorization from the BOPU. 
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b. Bury Depth: All water mains shall be buried to a 
depth of no less than 5Yz-feet and no more than 7-
feet. 

7. Pressure Reducing Valves (PRV's): Portions of the City of 
Cheyenne water distribution system, located east and west 
of Ridge Road and located north and south of Pershing 
Blvd., are within zones of reduced water pressure. Such 
zone (or zones) is created by a series of pressure reducing 
valves (PRV's) located at various locations. Development 
projects that are within or adjacent to these reduced 
pressure zones, or that connect to these reduced pressure 
zones, will be required to design and construct adequate 
PRV's and vaults, as necessary, to maintain the integrity of 
the existing PRV zone or zones. 

B. Sanitary Sewer: 

Per Person 

1. Main Sizing & Flows: The minimum sewer main shall be 8-
inches in diameter, except sewer mains of 6-inches in 
diameter may be used to serve a cul-de-sac of not more 
than 14 living units. Pipelines shall be sized to serve peak 
flow while not exceeding 75% of the maximum capacity of 
the sewer line. In the absence of data deriving maximum 
daily flow the following criteria shall be used: 

.. 

Peak Average Average Peak 
(gpd) (gpd) (gpm) (gpm) 
150 75 0.052 0.104 

Low Density = 1 Res/Acre 525 262.5 0.182 0.364 
Medium Density = 2.25 Res/Acre 1050 525 0.364 0.728 
High Density = 5.0 Res/Acre 1182 591 0.410 0.820 
Multi Family = 10.0 Units/Acre 2626 1313 0.911 1.822 
Commercial/Bu siness/ Acre 5252 2626 1.822 3.644 
Parks/Greenway/Acre 2000 1000 0.695 1.389 

Note: 3.5 people per residence 
Peak Flow = 2.0 times average flow 

2. Manholes & Drop Manholes: Manholes shall be located at 
all changes in pipe size, changes in vertical or horizontal 
alignment, at pipe intersections, and the end of all lines. 
Maximum spacing for various line sizes are as follows: 
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Line Size In 
15 or less 

16-30 
31 or more 

Maximum M.H. S 
350,ft. 
500 ft. 
600 ft. 

Drop manholes must be constructed where the change in 
elevation between two lines is greater than 18-inches. The 
drop pipe shall be exterior of the manhole, unless otherwise 
approved by the BOPU in writing. Lampholes shall not be 
permitted. 

3. Inverted Siphons: Inverted siphons shall have a minimum of 
two 6-inch barrels. The inlet and outlets shall be arranged to 
cause only one pipe to be used during normal flows. The 
minimum velocity shall be 3 fps at average flow, and occur at 
least daily. The siphon shall be designed for flushing and 
maintenance. 

4. Alignment Grade & Depth to Cover: Manholes and sanitary 
sewers shall be horizontally located in the center of the 
street. If width of street does not allow for centerline 
placement or curved streets prohibit proper centerline 
placement, the sanitary sewer pipeline may be located within 
5 feet of the center, but only with prior approval of the Board 
of Public Utilities. All sewers shall be designed for straight 
and uniform slope and alignment between manholes. 
Alignment and slope changes shall occur at manholes only. 
Curvilinear sewers may be permitted only for sewers greater 
than 24 inches in diameter. 

A drop of at least 0.1 foot shall be allowed through the 
manhole except where there is a change in the direction of 
flow. In which case, the drop within the manhole shall be a 
minimum of 0.2 foot. Sewers shall be laid with uniform slope 
between manholes. Minimum slopes shall be: 

Sewer Size Inch 
6 
8 
10 
12 
14 
15 
16 
18 
20 

Minimum Sio e in Feet Per 100 Feet 
0.60 
0.40 
0.28 
0.22 
0.17 
0.15 
0.14 
0.12 
0.11 
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21 
24 
27 
30 
33 
36 

0.10 
0.08 
0.067 
0.058 
0.051 
0.046 

Minimum velocities shall be 2 fps when flowing full. 
Velocities greater than 10 fps require special design 
considerations. All sewer pipe size changes shall be at 
manholes. Pipe size shall not be decreased in the direction 
of flow. The energy gradient line should be maintained when 
a smaller sewer joins a larger one. Sewers shall be located 
to protect them from freezing and frost heave. Sewers shall 
be no less than 4 feet deep. No sewer shall be allowed or 
installed nearer than 12 feet from a wall or structure. 
Increased separation may be required for mains deeper than 
8 feet. 

5. Access to Manholes: Manholes must be acceptable by 
means of 12-foot wide asphalt road, paved driveway or a 
graveled surfaced roadway (such as an alley way) 
compacted to 95% maximum density and capable of 
supporting the loads of a large sewer jet maintenance truck. 

6. Lift Stations: Any proposed development that cannot drain 
sanitary wastewater (sewage) by gravity shall be required to 
construct a sewage lift pump station at its own expense. 
This pump station shall be of proper design capacity to meet 
all required regulations and shall have a minimum pump size 
of 4-inches. The pump station shall be an underground and 
self-contained Gorman-Rupp Wastewater Pumping Station 
or a pre-approved equal. The proposed specification and 
design shall be submitted to the Board of Public Utilities for 
approval. 

7. Grease Traps and Sand Traps: It shall be unlawful for any 
person to deposit, by any means whatsoever, into any 
plumbing fixture, floor drain, interceptor, sump, receptacle or 
device, which is connected to any public sewer, any sand, 
ashes, cinders, solids, rags, flammable, poisonous or 
explosive liquids or gasses, oils, grease or any other thing 
whatsoever which WOUld, or could cause, damage or flow 
restriction to the public sewer. 
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As required by Chapters 2.68, 13.04, 13.08, 13.12 and 13.20 
of the Cheyenne City Code, grease, oil and sand 
interceptors shall be provided or modified when, in the 
Board's opinion, they are necessary for the proper handling 
of liquid wastes containing floatable grease in excessive 
amounts or flammable wastes, sand, or other harmful 
constituents. All grease trapslinterceptors must be in 
compliance with the Rules and Regulations for Grease 
Traps/lnterceptors and Inspection Manholes attached hereto 
as Appendix C. 

8. Taps & Service Lines: All service taps and connections shall 
be made by a contractor licensed by the City of Cheyenne. 
No taps or connection shall be made to the sanitary sewer 
system prior to obtaining a tap permit from the BOPU. 

9. 

All taps and connections shall be inspected by the BOPU 
prior to backfill and release for service. Separate sewers 
shall be provided for the collection of storm water, roof 
drains, sump pumps, foundation drains and other drains. 
Each building or structure shall have a separate service line. 

Deep Sewers: 
• The BOPU shall not accept or allow sewers with a flow 

line over 20 feet in depth. 
• Sewers mains should be kept between 8 and 20 feet 

deep, shallower mains could be allowed if there is no 
opportunity to extend the sewer to serve other users 
(such as in a dead-end CUl-de-sac). 

• Deep sewers shall be avoided by use of lift stations and 
drop manholes. 

• Sewers encased in a steel encasement pipe, such as 
under highways and railroads, may be deeper than 20 
feet as long as the manholes on each end of the 
encasement pipe are less than 20 feet deep and the 
encasement pipe does not exceed a length of 250 feet. 

• Exceptions to this deep sewer policy may only be granted 
upon the review and written approval from the Board of 
Directors of the Board of Public Utilities and their staff. 

VIII. INDUSTRIAL COMMERCIAL & DOMESTIC SEWAGE QUALITY & 
PRETREATMENT REQUIREMENTS: 

To protect the public's health, and to comply with applicable laws and 
regulations, the discharge and disposal of all wastewaters within the 
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Cheyenne service area, shall comply with Chapters 2.68, 13.04, 13.08, 
13.12 and 13.20 of the Cheyenne City Code. 
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APPENDIXD 

GUARANTEE FORMS 
FOR 

DELIVERY OF 
RECORD (AS-CONSTRUCTED)DRA WINGS 

, 

'-' 



GUARANTEEFORM· 
FOR 

DELIVERY OF RECORD (AS-CONSTRUCTED) DRAWINGS 

I, __________ ---"-, being the owner of the ______ _ 
(Print Name) (Name of Subdivision) 

(and I or other property description) 

having reviewed the BOPU Policy concerning the delivery of As
Constructed Drawings, do hereby agree to submit the required as
constructed drawings within 30 days of the issuance of the Release for 
Service by the BOPU. To assure that the as-constructed drawings are 
produced in a complete, accurate, timely and acceptable manner the BOPU 
will require the Developer to provide the BOPU with a cash deposit, 
performance bond or irrevocable letter of credit in the amount of $3,000 (or 
3% of the estimated cost of the water and sewer utility work, whichever is 
greater). However, the Developer and BOPU may negotiate the required 
bond fee for very small projects. 

Once the Record Drawings are properly provided to the BOPU the bond or 
letter of credit will be released and the Developer's obligation will have 
been met. 

If the drawings are not delivered prior to the established date the Developer 
will forfeit his cash deposit, performance bond irrevocable letter of credit, 
unless the developer has requested and the BOPU has issued written 
approval of a time extension establishing a new due date for the Record 
Drawings. 

Signature 

Date 

Proj, As-Builts, GUarantee Form-4 



PLEDGE FORM 
FOR 

DELIVERY OF RECORD (AS-CONSTRUCTED) DRAWINGS 
FOR CITY PROJECTS 

I, __________ ...... ' r,epresenting the City of Cheyenne for the 
(Print Name) 

construction of the 
--------~-----------------------~ (Name of Project Hand / or other description) 

do hereby agree to submit the required as-constructed drawings to the BOPU 
within a reasonable time, but no later than six months, after the completion 
of the project. 

Signature 

Date 

Proj, As-Builts, Guarantee Fonn-6 
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
during mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a fairly high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Units

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features
Gully

Short Steep Slope

Other

Political Features
Municipalities

Cities

Urban Areas

Water Features
Oceans

Streams and Canals

Transportation
Rails

Roads
Interstate Highways

US Routes

State Highways

Local Roads

Other Roads

Original soil survey map sheets were prepared at publication scale.
Viewing scale and printing scale, however, may vary from the
original. Please rely on the bar scale on each map sheet for proper
map measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System:  UTM Zone 13N

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Soil Survey Area:  Laramie County, Wyoming, Western Part
Survey Area Data:  Version 5, Feb 22, 2007

Date(s) aerial images were photographed:  1994

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Map Unit Legend

Laramie County, Wyoming, Western Part (WY721)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

100 Albinas loam, 0 to 6 percent
slopes

310.4 3.3%

102 Altvan-Dix complex, 6 to 10
percent slopes

650.5 6.8%

104 Ascalon loam, 0 to 6 percent
slopes

3,821.6 40.2%

129 Dix-Altvan complex, 10 to 30
percent slopes

673.2 7.1%

142 Manter sandy loam, 0 to 6
percent slopes

974.3 10.2%

143 Manter fine sandy loam, 6 to 30
percent slopes

303.7 3.2%

145 Merden silty clay loam, 0 to 3
percent slopes

616.1 6.5%

162 Poposhia-Trimad complex, 3 to
15 percent slopes

4.1 0.0%

184 Urban land-Ascalon complex, 0
to 6 percent slopes

999.9 10.5%

195 Wages loam, 0 to 6 percent
slopes

1,162.9 12.2%

Totals for Area of Interest (AOI) 9,516.6 100.0%

Map Unit Descriptions
The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a

Custom Soil Resource Report
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particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Laramie County, Wyoming, Western Part Version date:
2/22/2007 9:15:55 AM

100—Albinas loam, 0 to 6 percent slopes

Map Unit Setting
Elevation: 4,100 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Albinas and similar soils: 90 percent
Minor components: 10 percent

Description of Albinas

Setting
Landform: Alluvial fans, terraces, draws
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy alluvium

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 3 inches: Loam
3 to 25 inches: Sandy clay loam
25 to 60 inches: Loam

Minor Components

Ascalon
Percent of map unit: 10 percent
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Custom Soil Resource Report
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102—Altvan-Dix complex, 6 to 10 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Altvan and similar soils: 60 percent
Dix and similar soils: 30 percent
Minor components: 10 percent

Description of Altvan

Setting
Landform: Terraces
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from igneous, metamorphic and

sedimentary rock

Properties and qualities
Slope: 6 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 5.6 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 4e
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 8 inches: Loam
8 to 23 inches: Sandy clay loam
23 to 27 inches: Loam
27 to 60 inches: Very gravelly sand

Description of Dix

Setting
Landform: Escarpments
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from igneous, metamorphic and

sedimentary rock
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Properties and qualities
Slope: 6 to 10 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 3.4 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability (nonirrigated): 7s
Ecological site: GRAVELLY (15-17SP) (R067XY212WY)

Typical profile
0 to 11 inches: Gravelly loam
11 to 23 inches: Very gravelly sandy loam
23 to 60 inches: Very gravelly sand

Minor Components

Ascalon
Percent of map unit: 10 percent

104—Ascalon loam, 0 to 6 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Ascalon and similar soils: 85 percent
Minor components: 15 percent

Description of Ascalon

Setting
Landform: Alluvial fans, terraces
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
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Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 9 inches: Loam
9 to 26 inches: Sandy clay loam
26 to 60 inches: Loam

Minor Components

Altvan
Percent of map unit: 8 percent

Wages
Percent of map unit: 7 percent

129—Dix-Altvan complex, 10 to 30 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 16 to 19 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Dix and similar soils: 60 percent
Altvan and similar soils: 35 percent
Minor components: 5 percent

Description of Dix

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from igneous, metamorphic and

sedimentary rock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very low (about 2.9 inches)

Interpretive groups
Land capability classification (irrigated): 6s
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Land capability (nonirrigated): 7s
Ecological site: GRAVELLY (15-17SP) (R067XY212WY)

Typical profile
0 to 10 inches: Gravelly loam
10 to 15 inches: Extremely gravelly sand
15 to 60 inches: Extremely gravelly coarse sand

Description of Altvan

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from igneous, metamorphic and

sedimentary rock

Properties and qualities
Slope: 10 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 5.2 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 4e
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 8 inches: Loam
8 to 24 inches: Sandy clay loam
24 to 60 inches: Very gravelly sand

Minor Components

Ascalon
Percent of map unit: 3 percent

Wages
Percent of map unit: 2 percent

142—Manter sandy loam, 0 to 6 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days
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Map Unit Composition
Manter and similar soils: 85 percent
Minor components: 15 percent

Description of Manter

Setting
Landform: Terraces, alluvial fans, knolls
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Eolian deposits and/or alluvium derived from

sedimentary rock

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e
Ecological site: SANDY (15-17SP) (R067XY250WY)

Typical profile
0 to 7 inches: Sandy loam
7 to 19 inches: Loam
19 to 23 inches: Fine sandy loam
23 to 60 inches: Fine sandy loam

Minor Components

Ascalon
Percent of map unit: 8 percent

Bayard
Percent of map unit: 7 percent

143—Manter fine sandy loam, 6 to 30 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Manter and similar soils: 85 percent
Minor components: 15 percent
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Description of Manter

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Eolian deposits and/or alluvium derived from

sedimentary rock

Properties and qualities
Slope: 6 to 30 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (2.00

to 6.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 15 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 6e
Land capability (nonirrigated): 6e
Ecological site: SANDY (15-17SP) (R067XY250WY)

Typical profile
0 to 7 inches: Fine sandy loam
7 to 15 inches: Fine sandy loam
15 to 60 inches: Sandy loam

Minor Components

Wages
Percent of map unit: 15 percent

145—Merden silty clay loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 90 to 115 days

Map Unit Composition
Merden and similar soils: 90 percent
Minor components: 10 percent

Description of Merden

Setting
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
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Parent material: Loamy alluvium derived from igneous, metamorphic
and sedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high (0.20 to 0.60 in/hr)
Depth to water table: About 6 to 24 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Calcium carbonate, maximum content: 8 percent
Gypsum, maximum content: 1 percent
Maximum salinity: Very slightly saline to slightly saline (4.0 to 8.0

mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water capacity: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 4w
Land capability (nonirrigated): 4w
Ecological site: SALINE SUBIRRIGATED (15-17SP) (R067XY242WY)

Typical profile
0 to 12 inches: Silty clay loam
12 to 24 inches: Silty clay loam
24 to 60 inches: Silty clay loam

Minor Components

Somewhat poorly drained soils
Percent of map unit: 10 percent
Landform: Swales, draws

162—Poposhia-Trimad complex, 3 to 15 percent slopes

Map Unit Setting
Elevation: 6,500 to 7,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 41 to 45 degrees F
Frost-free period: 90 to 115 days

Map Unit Composition
Poposhia and similar soils: 50 percent
Trimad and similar soils: 40 percent
Minor components: 10 percent

Description of Poposhia

Setting
Landform: Alluvial fans, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone, siltstone and shale
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Properties and qualities
Slope: 3 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability (nonirrigated): 4e
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 7 inches: Silt loam
7 to 25 inches: Silt loam
25 to 60 inches: Silt loam

Description of Trimad

Setting
Landform: Hills
Landform position (three-dimensional): Side slope
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Gravelly alluvium derived from igneous and

sedimentary rock

Properties and qualities
Slope: 6 to 15 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 35 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Low (about 5.1 inches)

Interpretive groups
Land capability classification (irrigated): 6s
Land capability (nonirrigated): 6s
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 3 inches: Loam
3 to 10 inches: Gravelly loam
10 to 34 inches: Very gravelly loam
34 to 60 inches: Very gravelly sandy loam
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Minor Components

Piezon
Percent of map unit: 5 percent

Rock outcrop
Percent of map unit: 5 percent

184—Urban land-Ascalon complex, 0 to 6 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Urban land: 65 percent
Ascalon and similar soils: 25 percent
Minor components: 10 percent

Description of Ascalon

Setting
Landform: Alluvial fans, fan remnants
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from sandstone

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e

Typical profile
0 to 8 inches: Loam
8 to 24 inches: Sandy clay loam
24 to 60 inches: Loam

Minor Components

Altvan
Percent of map unit: 5 percent
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Wages
Percent of map unit: 5 percent

195—Wages loam, 0 to 6 percent slopes

Map Unit Setting
Elevation: 5,000 to 6,500 feet
Mean annual precipitation: 15 to 17 inches
Mean annual air temperature: 45 to 48 degrees F
Frost-free period: 115 to 125 days

Map Unit Composition
Wages and similar soils: 85 percent
Minor components: 15 percent

Description of Wages

Setting
Landform: Alluvial fans, terraces, knolls
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous, metamorphic and

sedimentary rock and/or eolian deposits derived from igneous,
metamorphic and sedimentary rock

Properties and qualities
Slope: 0 to 6 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately

high to high (0.60 to 2.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 14 percent
Maximum salinity: Nonsaline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability (nonirrigated): 3e
Ecological site: LOAMY (15-17SP) (R067XY222WY)

Typical profile
0 to 7 inches: Loam
7 to 13 inches: Clay loam
13 to 60 inches: Sandy loam

Minor Components

Ascalon
Percent of map unit: 8 percent

Albinas
Percent of map unit: 7 percent
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Soil Information for All Uses

Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Building Site Development

This folder contains a collection of tabular reports that present soil interpretations
related to building site development. The reports (tables) include all selected map units
and components for each map unit, limiting features and interpretive ratings. Building
site development interpretations are designed to be used as tools for evaluating soil
suitability and identifying soil limitations for various construction purposes. As part of
the interpretation process, the rating applies to each soil in its described condition and
does not consider present land use. Example interpretations can include corrosion of
concrete and steel, shallow excavations, dwellings with and without basements, small
commercial buildings, local roads and streets, and lawns and landscaping.

Roads and Streets, Shallow Excavations, and Lawns and
Landscaping (East Cheyenne Master Plan)

Soil properties influence the development of building sites, including the selection of
the site, the design of the structure, construction, performance after construction, and
maintenance. This table shows the degree and kind of soil limitations that affect local
roads and streets, shallow excavations, and lawns and landscaping.

The ratings in the table are both verbal and numerical. Rating class terms indicate the
extent to which the soils are limited by all of the soil features that affect building site
development. Not limited indicates that the soil has features that are very favorable
for the specified use. Good performance and very low maintenance can be expected.
Somewhat limited indicates that the soil has features that are moderately favorable
for the specified use. The limitations can be overcome or minimized by special
planning, design, or installation. Fair performance and moderate maintenance can be
expected. Very limited indicates that the soil has one or more features that are
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unfavorable for the specified use. The limitations generally cannot be overcome
without major soil reclamation, special design, or expensive installation procedures.
Poor performance and high maintenance can be expected.

Numerical ratings in the table indicate the severity of individual limitations. The ratings
are shown as decimal fractions ranging from 0.01 to 1.00. They indicate gradations
between the point at which a soil feature has the greatest negative impact on the use
(1.00) and the point at which the soil feature is not a limitation (0.00).

Local roads and streets have an all-weather surface and carry automobile and light
truck traffic all year. They have a subgrade of cut or fill soil material; a base of gravel,
crushed rock, or soil material stabilized by lime or cement; and a surface of flexible
material (asphalt), rigid material (concrete), or gravel with a binder. The ratings are
based on the soil properties that affect the ease of excavation and grading and the
traffic-supporting capacity. The properties that affect the ease of excavation and
grading are depth to bedrock or a cemented pan, hardness of bedrock or a cemented
pan, depth to a water table, ponding, flooding, the amount of large stones, and slope.
The properties that affect the traffic-supporting capacity are soil strength (as inferred
from the AASHTO group index number), subsidence, linear extensibility (shrink-swell
potential), the potential for frost action, depth to a water table, and ponding.

Shallow excavations are trenches or holes dug to a maximum depth of 5 or 6 feet for
graves, utility lines, open ditches, or other purposes. The ratings are based on the soil
properties that influence the ease of digging and the resistance to sloughing. Depth
to bedrock or a cemented pan, hardness of bedrock or a cemented pan, the amount
of large stones, and dense layers influence the ease of digging, filling, and compacting.
Depth to the seasonal high water table, flooding, and ponding may restrict the period
when excavations can be made. Slope influences the ease of using machinery. Soil
texture, depth to the water table, and linear extensibility (shrink-swell potential)
influence the resistance to sloughing.

Lawns and landscaping require soils on which turf and ornamental trees and shrubs
can be established and maintained. Irrigation is not considered in the ratings. The
ratings are based on the soil properties that affect plant growth and trafficability after
vegetation is established. The properties that affect plant growth are reaction; depth
to a water table; ponding; depth to bedrock or a cemented pan; the available water
capacity in the upper 40 inches; the content of salts, sodium, or calcium carbonate;
and sulfidic materials. The properties that affect trafficability are flooding, depth to a
water table, ponding, slope, stoniness, and the amount of sand, clay, or organic matter
in the surface layer.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, small areas of different soils may be included within the
mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works.

Government ordinances and regulations that restrict certain land uses or impose
specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design.

Custom Soil Resource Report
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Report—Roads and Streets, Shallow Excavations, and Lawns and
Landscaping (East Cheyenne Master Plan)

[The information in this table indicates the dominant soil condition but does not
eliminate the need for onsite investigation. The numbers in the value columns range
from 0.01 to 1.00. The larger the value, the greater the potential limitation. The table
shows only the top five limitations for any given soil. The soil may have additional
limitations]

Roads and Streets, Shallow Excavations, and Lawns and Landscaping– Laramie County, Wyoming, Western Part

Map symbol and soil
name

Pct. of
map
unit

Local roads and streets Shallow excavations Lawns and landscaping

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

100—Albinas loam, 0
to 6 percent slopes

Albinas 90 Somewhat limited Somewhat limited Not limited

Shrink-swell 0.50 Cutbanks cave 0.10

Low strength 0.22

102—Altvan-Dix
complex, 6 to 10
percent slopes

Altvan 60 Somewhat limited Very limited Not limited

Frost action 0.50 Cutbanks cave 1.00

Low strength 0.22

Dix 30 Somewhat limited Very limited Somewhat limited

Slope 0.01 Cutbanks cave 1.00 Droughty 0.70

Slope 0.01 Gravel content 0.32

Slope 0.01

104—Ascalon loam, 0
to 6 percent slopes

Ascalon 85 Somewhat limited Somewhat limited Not limited

Shrink-swell 0.50 Cutbanks cave 0.10

Frost action 0.50

129—Dix-Altvan
complex, 10 to 30
percent slopes

Dix 60 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope 1.00

Cutbanks cave 1.00 Droughty 0.94

Gravel content 0.32

Altvan 35 Somewhat limited Very limited Somewhat limited

Slope 0.84 Cutbanks cave 1.00 Slope 0.84

Frost action 0.50 Slope 0.84
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Roads and Streets, Shallow Excavations, and Lawns and Landscaping– Laramie County, Wyoming, Western Part

Map symbol and soil
name

Pct. of
map
unit

Local roads and streets Shallow excavations Lawns and landscaping

Rating class and
limiting features

Value Rating class and
limiting features

Value Rating class and
limiting features

Value

142—Manter sandy
loam, 0 to 6 percent
slopes

Manter 85 Somewhat limited Somewhat limited Not limited

Frost action 0.50 Cutbanks cave 0.10

143—Manter fine
sandy loam, 6 to 30
percent slopes

Manter 85 Very limited Very limited Very limited

Slope 1.00 Slope 1.00 Slope 1.00

Frost action 0.50 Cutbanks cave 0.10

145—Merden silty clay
loam, 0 to 3 percent
slopes

Merden 90 Very limited Very limited Very limited

Frost action 1.00 Depth to saturated
zone

1.00 Flooding 1.00

Flooding 1.00 Flooding 0.80 Depth to saturated
zone

0.94

Low strength 1.00 Cutbanks cave 0.10 Salinity 0.50

Depth to saturated
zone

0.94

Shrink-swell 0.50

162—Poposhia-
Trimad complex, 3 to
15 percent slopes

Poposhia 50 Very limited Somewhat limited Not limited

Low strength 1.00 Cutbanks cave 0.10

Trimad 40 Somewhat limited Very limited Somewhat limited

Frost action 0.50 Cutbanks cave 1.00 Slope 0.37

Slope 0.37 Slope 0.37 Droughty 0.01

184—Urban land-
Ascalon complex, 0
to 6 percent slopes

Urban land 65 Not rated Not rated Not rated

Ascalon 25 Somewhat limited Somewhat limited Not limited

Frost action 0.50 Cutbanks cave 0.10

Low strength 0.22

195—Wages loam, 0 to
6 percent slopes

Wages 85 Somewhat limited Somewhat limited Not limited

Frost action 0.50 Cutbanks cave 0.10
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