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INTRODUCTION  

The Wyoming Water Development Commission selected the consulting team of AVI Professional 

Corporation (AVI), IMEG of Denver and Hinckley Consulting (HC) and CORS to complete a water 

supply Study for the City of Torrington in Goshen County.  AVI was the prime consultant providing 

project management oversight, project coordination, and surveying services.  AVI was also 

responsible for the following tasks: meetings, review of existing information, evaluation of system 

operations, water demand and population forecasts, water system financing/rate study, 

prioritization of recommendations, cost estimates, and final report preparation.  IMEG was the lead 

in water treatment options, water model development, FH testing, GIS development and corrosion 

analysis.  HC was responsible for, water source analysis, surrounding area well testing and water 

quality evaluation and Yancy Snyder with CORS was tasked with electrical evaluation of the Water 

treatment plan, booster stations and golf course meter station.   All Four (4) firms coordinated with 

development of cost estimates, recommendations, and preparation of the final report. 

PROJECT BACKGROUND, PURPOSE AND PRIMARY CONCLUSION 

Project Purpose 

To provide the City and the WWDO with a water system master plan that will serve as a guidance 

document for maintaining the existing system and planning future improvements. The master plan 

contains the technical information the City needs to meet system repair and replacement goals, 

improve the efficiency of system operations, and create a sound financial foundation for system 

maintenance.  

The contract scope of services defined the project purpose: “To perform a Level I study for the City 

of Torrington (Sponsor) to evaluate the current condition of the City’s water system and to 

determine the options for increasing system efficiency.  In addition, the City would like to update 

their water system maps and determine upgrades to system valving and controls and consider an 

additional source well should their 24” Transmission Line and Golf Course Well Field be out of 

service. 

Goal of Current Study 

The goal of the Master Plan Study was to provide the City of Torrington with a tool to facilitate 

efficient operation of its water system and to provide guidelines for future management. The report 

contains technical information, recommendations, and cost estimates. The report will assist elected 

officials and public works staff in planning for system operation, financing, maintenance, upgrades, 

and component replacement.    

The initial study focus was on a review and update of the Level I Water Supply Master Plan Study.  

During the site work conducted in association with the Scoping Meeting, the AVI Team completed a 

2019 Aerial Photo of the majority of the Town’s system and added an accurate survey of all water 

system components to the new GIS Model. The previous system map was not based on topographic 

observations.  The AVI Survey Department completed survey work during December of 2019. 

Consequently, the GIS, Imagery the hydraulic model, and the updated water system map are survey 

grade accurate.   
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Utility staff also expressed interest in learning to implement annual GIS Water System audits. As part 

of proposed scope alternatives, the AVI Team agreed to provide the utility staff with an introduction 

to the use of GIS auditing as a management tool. IMEG  and Northline personnel provided 

instruction on use of the new water and GIS Model per the contract task.   

HC was responsible for evaluation of the City’s production wells, including review of recent pump 

tests completed, evaluation of well operations, and water rights. HC also assisted with cost 

estimates and report preparation. Water rights information for City wells was obtained from the 

State Engineer’s Office.   

AVI prepared the rate study and fiscal analysis of the City’s water system revenues and expenses.  

Future costs for system operation, repairs, maintenance, and component replacement were 

projected using guidelines in the WWDO contract.  Information on alternative funding sources is 

included in this report. The fiscal analysis included a rate study to determine if rate changes are 

required to establish funds for emergency repair, for long-term component replacement, and to 

make the system self-supporting through rates and tap fees. Data is also provided to allow the City 

to evaluate various funding sources for system improvements and to budget for future projects.   

Recommendations were developed to address water quality concerns, required system 

infrastructure upgrades as well as operational and management changes. These recommendations 

are intended to ensure that consumers continue to receive safe drinking water, that the City 

maintains compliance with changing water quality testing requirements, and that the system will 

become self-supporting.    

These core items of the Master Plan are important to the City of Torrington and are essential to 

creating a long-term plan for operating a sustainable water utility. 

The City provided goals for the study and recommendations that should address the following 

system items:  

▪ Improved reliability – Currently the configurations at different facilities do not allow for the 

best flexibility of usage, especially during a power outage event where the sites are running 

on the local emergency generation.  The AVI TEAM provided recommendations for improved 

electrical upgrades for critical system components and support the construction of an 

Emergency well (#16).  The City has applied for a Ground water Grant program for assistance 

in construction of a new municipal well at Pioneer Park.  Currently the project is being 

advertised with bids set to open Nov 10, 2020.  Likewise, the City has submitted a WWDC level 

III application to construct the new well house, pumps, motors, and piping to connect into the 

City system as well as address the electrical system upgrades that have been recommended. 

▪ Improved capacity during power outages – Currently some sites only have partial 

emergency backup power with only specific pieces of equipment capable of running during 

power outages.  The AVI Team evaluated all water system major components and provided 

recommendations and cost estimates which the City intends to proceed with via a WWDC 

Level III Application. 

▪ Long-term efficiency – There are motors for pumps that are not powered through Adjustable 
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Speed or Variable Frequency Drives (VFD) and are instead configured as across the line start 

and run.  The AVI Team evaluated the pumps and provided recommendations with the report 

that address pump types and costs when replacement of the pumps makes sense to swap out. 

▪ Cost and capital planning – City requests recommendations to consider the cost of 

alterations to site, equipment, or systems.  The AVI Team provide system recommendation 

and costs estimates, suggested rate increases and potential funding options to address the 

system largest deficiencies being replacement of undersized mains. 

TORRINGTON WATER SUPPLY SUMMARY 

Figure 5-1 shows the basic layout of the City of Torrington municipal water supply.  The “Westside” 

wells (Nos. 3, 4, and 5) share a common 24” supply pipeline from the Golf Course to the Water 

Treatment Plant (WTP), i.e., the point of entry to the municipal system is “downstream” of these 

three wells, on the east side of City.  The point of entry for Well No. 15 is independent of the 

westside wells, i.e., it is within the municipal service area.   

The relationship of the Airport Tank to the Cemetery Tanks results in only 43% of the tank volume 

(215,000 gal) being available for potential use, without the cemetery tanks being emptied. The top 

3.7-ft of the tank is also generally unfillable due to the cemetery tanks overflowing above that level. 

Considering the dead volume, only 80% (1.5 MG) of the total tank storage (1.9 MG) is actually 

available. Considering the current operational range of 5-ft, only 18-19% (0.35 MG) of the storage 

volume is turned over during a typical fill draw cycle, which could impact water age within the 

system. This will be evaluated further within the Extend Period Simulation for the system.  

As noted in the introduction the AVI and North Line GIS team provided training to City staff on 

utilizing a viewer ArcGIS Online to enable the staff to view and utilize the GIS platform created for 

this master planning effort. This viewer allows staff to view the data and conduct basic analysis and 

mapping tasks such as identifying pipe lengths, asset locations, etc. It also enables City staff to 

create and print their own utilities maps as needed, track system upgrades and have reliable and 

accurate mapping as AVI surveyed the entire Town’s water features.  

INFRASTRUCTURE IMPROVEMENTS – CAST IRON REPLACEMENT 

Examination of the hydrant flow testing, modeling, and anecdotal information provided by 

Torrington, the primary deficiencies in the system appear to be due to the cast iron areas within the 

system, especially the segments that are undersized at 4-inch in diameter. The Torrington 

distribution system has a significant amount of cast iron mains, with approximately 71,000 feet of 

the total system pipe footage of 324,000 being cast iron (22%). With more than half of the cast iron 

main segments being undersized at 4-inch diameter (39,000-feet). The cast iron mains range in 

installation year from 1938 to 1965 as identified by City records. The recommendation would be to 

replace all cast iron mains eventually; with the 4-inch areas being the priority due to the hydraulic 

performance considerations.  

In order to evaluate these changes more effectively, we separated out the evaluation of the High 

Zone and the Low Zone improvements. For both zones we examined replacements and upsizing of 
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areas for improvement in fire flow delivery as well as implications to pumping into the tanks within 

the zone. The complete proposed system is reflected as in Exhibit 4.2 of the Level I Report. 

Aged, undersized systems often lead to unpredictable flows from one area to another. In modeling 

similar systems, this type of variation is not unusual. We have found in similar water systems that 

these areas may be subject to greater tuberculation, problem valves, or even potentially unknown 

leakage, etc., that can impact specific areas and segments very differently.  

Ultimately, because the 4-inch mains are undersized to deliver even residential fire flows, it is 

anticipated that all of Torrington’s 4-inch mains should eventually all be replaced and upsized. Thus, 

we have determined that these areas will not be relied upon in great measure to the overall 

calibration results. Exclusion of these results resulted in an average percent difference in the system 

of 10% which is consistent with our 10% calibration target. However, many areas varied more 

significantly than what we would desire to have in our results. So, as such we started focusing on 

individual criteria modifications in an iterative fashion to see if “grouped” results could be improved, 

as well as the overall calibration results. 

The following Table 4-19 is a summary of the recommended improvements, it reflects our 

recommended prioritization of the replacement. We have separated our prioritization into three 

tiers based on hydraulic implications: 

▪ Priority 1  Critical pipe segments, with direct connections to pumping facilities, and main                                                     

lines feeding the high zone tank. 

▪ Priority 2  Longer segments, with multiple hydrants on the run. 

▪ Priority 3  Aged Areas that would require eventual replacement, but with limited to no  

fire  flow implications. These mains would likely be replaced when maintenance 

becomes onerous.  
Table 4-19 - Summary Of The Recommended Improvements 

 
 

  

Street General Install Date Segment Length (LF) Nodes Diameter # Hydrants Priority

Linda Vista 1948 1560 J-65 to J-111 8" 2 1

Monte Vista 1954 2000 J-80 to J-204 8" 3 1

Tier 1 - Subtotal 3560 5

Alta Vista 1950 830 J-111 to J-122 8" 1 2

Linda Vista 1951 1330 J-76 to J-136 8" 1 2

Buena Vista 1956 1515 J-82 to J-127 8" 2 2

Tier 2 -Subtotal 3675 4

West A 1950 590 J-119 to J202 6" 1 3

West B 1950 590 J-117 to J-201 6" 0 3

Tier 3 - Subtotal 1180 1



City of Torrington Water Supply Level I Study 

Executive Summary 

October 2020 

 
  2-4228.19 

AVI Professional Corporation 1103 Old Town Lane; Suite 101; Cheyenne, WY 82009 P| 307-637-6017 Page | 5 

WATER-SUPPLY ALTERNATIVES 

In the event the City of Torrington desires to improve water quality beyond that required to meet 

current EPA standards or water-quality from the present system changes sufficiently to fall out of 

compliance (or standards change), the following alternatives were investigated over the course of 

this project (many of them before the laboratory analysis errors behind the historical water-quality 

reporting were understood). 

 

Source Summary 

1. The Torrington water source is the productive alluvial aquifer along the North Platte River, 

recharged by natural precipitation and extensive irrigation infiltration. This aquifer will be able 

to meet municipal needs for the foreseeable future. 

2. Water quality concerns for the alluvial aquifer center on uranium and nitrates, for which 

concentrations are near or above EPA Primary Drinking Water Standards at the “golf course” 

and “in-city” areas, respectively. There may be blending opportunities available as a partial 

substitute for the present RO water treatment plant. 

3. There are additional potential groundwater development opportunities with convenient 

access to existing transmission mains, which may be of suitable quality, particularly when 

combined with golf course wells in optimal blending scenarios. 

  

Figure 5-1 - Torrington Geology and Well Location Map  
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4. The deeper, Fox Hills Aquifer does not appear to provide useful water-quality or water-

quantity characteristics to contribute to the Torrington municipal system at this time. 

5. The Platte Alliance Water Supply (PAWS) may offer a long-term alternative to the present local 

groundwater source, but must overcome substantial bureaucratic, administrative, and financial 

obstacles to come to fruition.  

New Well Construction 

The current wellfield is more than adequate to meet Torrington needs for the foreseeable future in 

terms of water quantity. But quantity has never been a problem for Torrington, given the high 

productivity of this widespread aquifer.  Thus, the interest in additional wells is provision of an 

emergency supply in the event the golf course wells are compromised due to local flooding or there 

is a failure in the transmission line to the WTP.

 

 

The in-city area represented by Well No.15 has acceptable levels of both nitrates and uranium at 

present.  Nitrate levels have been climbing over the last decade, although have yet to reach 

previous highs from which there was subsequent decline. Again, absent a systematic model for 

water-quality distribution, the only guidance available at this point is to assume similar wells could 

be developed in nearby areas as depicted in Figure 5-11 above. 

Potable Water 

The City of Torrington’s potable water is supplied from groundwater wells (No.3, No.4, & No.5) at 

the City golf course to the Water Treatment Plant (WTP) along with blending of groundwater from 

City Well No.15 located between 14th and 15th Avenue on the west side of West ‘A’ Street. 

Potable water is used for domestic, commercial, industrial, and irrigation water and varies 

Figure 5-11 - Torrington Municipal Wells and other Wells 
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throughout the year and any given day. System-wide annual use or the total amount of water 

delivered from the source to the potable water system is determined by dividing the total amount 

of water delivered by the current population served. Average Daily Demand as defined in the 

Wyoming Department of Environmental Quality’s “Water Quality Rules and Regulations, Chapter 12” 

as “the total annual water use divided by the number of days the system was in operation”. The 

demand for water exerted on the system over a period of 24 consecutive hours, for the period 

during which such demand is greatest is the “maximum daily demand”. The “Average Daily 

Demand” for the period from 2001 to 2018 is 1.57 MGD. The “maximum daily demand” was 

experienced on July 7, 2017 at 3.083 MGD.  

The 19-year average system wide potable water use from 2001 to 2019 is approximately 244 gallons 

per capita day (gpcd) as reflected in Figure 6-8 below. The 1995 Master Plan indicated the average 

daily demand to 432 gpcd. The current demand reflects conservation efforts, higher precipitation 

levels that reduced irrigation demands, and continued education to residential, industrial, 

recreational and construction industries to apply conservation to water wise use.  

 

The low use consumption during winter is 126 gpcd while the yearly Average Daily use per capita is 

248 gpcd. The winter use factor is approximately 0.51 or about half that of the annual average daily 

use. 
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The existing supply source appears capable of supplying domestic water needs for the next 30 years 

assuming a high growth rate around 1%. This review does not include any consideration for fire flow 

requirements and storage.  

Reviewing the existing system information gives the average daily demand at 1,570,000 gallons per 

day. The existing storage requirement would therefore be 25% of the maximum daily demand or 

950,0000 gallons (0.25 * 3,803,000 maximum daily demand) plus fire storage.  

The required range of storage is approximately 1,910,000 gallons (1.91 MG) using the 4,000 gpm 

requirement. Utilizing the maximum 8,000 gpm fire flow would then require approximately 

2,870,000 gallons (2.87 MG) of storage. The storage requirement range is 2-3 million gallons (MG). 

The existing storage capacity for the City of Torrington is provided in three storage tanks with a 

total capacity of approximately 3 MG.  

Prioritization Of Recommendations 

Introduction. The contract scope of work calls for two matrices of recommendations generated 

during this study. One matrix will address non-structural improvements suggested for the funding, 

operation, maintenance, and replacement of the system. The second matrix will 

address needed infrastructure improvements. The consultant will prioritize the 

recommendation in both matrices and develop a schedule for phased 

implementation of the recommendations.   

Water Rates. While the balance of revenues and expenditures varies from year to 

year based on fluctuating capital investments for the previous fiscal year, 

Torrington’s water system was not self-supporting under the existing rate structure. 

The City’s records indicate a deficit of $66,171. Torrington maintains a general 

purpose sinking fund that is available for water utility emergencies but is not limited 

to that purpose.  A modest increase in water rates is recommended to 

accommodate WWDO’s requirement for dedicated sinking funds to 

accommodate system repairs and replacement. Specifically, a water system 

emergency fund with annual deposits equal to 1.5 to 2.5% ($52,000 to $87,000) 

of yearly operating expenses and a sinking fund to support replacement of 

major system components over the 20-year planning horizon. 

Replacement Of Undersized Lines and Looping. The Hydraulic Model 

constructed by IMEG as described in Task 3 identified of extensive lengths 4-

inch line recommended for replacement.  As Torrington cannot afford a project of 

this magnitude as a single project. IMEG identified 10,083 LF as priority 1 

improvements (i.e. critical pipe segments) a primary priority with 28,675 LF as a 

secondary priority. The Consulting Team recommends that the City establish an 

incremental schedule to replace at least the primary and secondary priority line 

segments especially those segments of cast iron water line in corrosive soils where 

repeated line breaks occur. Refer to Task 4 for a narrative description and detailed 

list of lines recommended for replacement and/or looping. 
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The presence of undersized lines in corrosive soils results in frequent leaks or line breaks, thus 

increasing maintenance expenses and operational costs as well as creating the potential for 

contamination of the system at the point of the leak or break.  Replacing 4-inch CIP lines with 6 or 8 

inch PVC would reduce these costs and have the added benefit of improving fire flows to hydrants 

on the undersized lines.  The hydraulic model identified 4 hydrants with flows of less than 500 gpm 

and an additional 42 hydrants with flows below 1000 gpm primarily due to undersized lines.  

Additional Production Well – New No.16 Well.  Torrington now has, with its four production 

wells, sufficient capacity to meet present and future demand.  However, redundancy in public water 

systems is always desirable.  Well No. 15 is a reliable producer but is not capable of sustaining daily 

demand by itself if the transmission line were to be compromised.  The Consulting Team 

recommends that the City consider an additional well to supplement No.15.  This would be a new 

well (AKA No.16) designed according to public water system standards, similar to Well No.15 and 

would include an above-ground well house.  

For major components eligible for WWDO funding, we recommended that costs be verified and 

refined in a Level II feasibility study. 

Cost opinions in this section are based on actual bid tabulations for projects managed by AVI 

Professional Corporation in 2020.  Material specifications are compliant with City of Torrington of 

Utility standards, i.e., pipe costs are based on PVC C-900 DR 14 as bid.  

Refer to Tables 7.1 thru 7.4 within the Level I Report for detailed cost opinions in the format 

required by WWDO. 

To simplify the estimating process, AVI used historical data from two recent Torrington water main 

replacement projects to determine the cost of construction as $230 per linear foot. This value 

includes 8” PVC water main replacement, removals, resurfacing, and all other associated 

construction costs. The reference project bid results can be found in Appendix D of the Level I 

Report. Again, cost opinions should be reviewed in detail prior to using prices for funding 

applications.  

It should be noted that City of Torrington water rates were last adjusted in January 2020.  Based on 

system upgrades recommended in this report and the WWDO recommendation for dedicated 

reserve accounts, the City should consider incremental rate increases to accommodate these 

requirements. It is recognized that utility rate increases are often unpopular with system customers, 

however, moderate incremental escalation is likely to be more palatable than if the City waits until 

significant increases are needed to balance the water system budget. In previous municipal master 

plan studies, AVI has identified situations where water rates need to be doubled or tripled to make 

the system self-supporting. City of Torrington is advised to institute moderate annual increases to 

keep pace with inflation and increasing system costs. This approach would avoid the “sticker shock” 

of a one-time major increase. 

A new well (No.16) is planned to be constructed as part of a WWDC Ground Water Grant Program 

which would pay 75% of the costs of initial development drilling and casing, but not for pump, pipe 

column, wiring, well house, chlorination, or controls. Under this scenario, Torrington would own the 
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drilled well. The Level III project would include the appurtenances necessary to convert the well to 

production status. Assume the total cost of a new well addition, is estimated $160,000.00. A WWDO 

loan for 33% would be $52,800.00 with an annual payment of $5,927.20. 

During research on funding options, it was discovered that Torrington was not on the current draft 

2020 Intended Use Plan (IUP). AVI provided information on three prioritized projects to the WWDO 

project manager who coordinates DWSRF activities for inclusion in the 2020 IUP. The priorities 

submitted were replacement of undersized lines, new Well No. 16 Well House. The WWDO project 

manager reported there is a surplus of DWSRF money available, and that Torrington’s Average 

Median Household Income AMHI of $44,493.00 could qualify the City for 50% loan forgiveness 

(basically grant funding) for water system improvements.  In addition, the loan associated with 

DWSRF is usually for 20 years at an interest rate of 2.5%, so this source represents an attractive 

alternative funding source especially for those system components not eligible for WWDO funding – 

distribution lines, fire hydrants, well rehabilitation. The City should consider retaining a qualified 

consultant to assist with SRF funding applications for the undersized main replacement elements of 

the system. 

Torrington’s estimated Median Household Income (MHI) for the most recent available period as 

reported by Wyoming Department of Administration and Information Economic Analysis Division is 

$44,493.00.  This is 71.5% of the reported Wyoming state average of $62,268.00 which makes 

Torrington eligible for funding from the Rural Development Program.   

Note that the current base water rate of $35.31 per month per residential tap is recommend being 

increased to $43.00 (21.8%) to accommodate funding of the recommended high priority new 

construction and maintenance projects if these improvements are amortized over the 20 year 

planning window. The $43.00 does not include the increase (2% of average annual operational 

costs) to fund an emergency fund to accommodate system repairs. 

To achieve the goal of a rate structure that will make the system self-supporting, it is necessary to 

identify the fixed costs of operation and maintenance, including personnel and loan repayment. This 

spreadsheet shows Fiscal 2019 City revenues and expenditures as well as the budget for fiscal year 

ending June 30, 2020. Using these figures, the base rate should be increased to approximately 

$43.00 per tap per month to make the system self-supporting, including the high priority 

construction and maintenance projects as well as the emergency fund and component replacement 

fund. 

The AVI goal for the final report is to provide the City of Torrington with a tool that elected officials 

and public works staff can use to efficiently plan activities related to the public water system.  The 

Master Plan will contain information to guide the City in scheduling infrastructure upgrades, 

achieving repair and replacement goals, and establishing a financing plan for system operation. 

AVI’s vision for the Torrington Master Plan is a highly detailed roadmap of where the system needs 

to go in the next 10-20 years. 
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