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1. EXECUTIVE SUMMARY 

This Culinary Water Capital Facilities Plan will provide an outline of the existing system components, 

such as storage, system piping, water rights, and sources. The plan also provides recommendations for 

the City to supply water for the projected growth. The recommendations in this plan are given to meet 

the minimum level of service required by the State while providing the best value to the Town of 

Interlaken. 

The Town has a steady growth rate of 1% annual increase of residential connections; however, only 

about 50% of the connections are full-time residences. Culinary water connections rather than 

population are used to model growth as shown in Sections 5 and 6. 

A single 400,000 gallon water tank significantly exceeds storage requirements as determined by the 

State of Utah Division of Drinking water rules. Sufficient storage is provided by the existing water tank 

through build out. See Section 6.1. 

The Town of Interlaken has two active wells housed in a single building. Each well can produce 150 gpm 

of water to a single pipe. The pumps are operated as alternates to each other with one providing supply 

and the other being a backup. The Division of Drinking Water considers two thirds of the pumping rate 

as the safe yield of the well. The safe yield is used for planning purposes and determines the number of 

ERCs a well source can support. Existing pumping capacity is sufficient through build out with the pumps 

remaining as a main supply and a backup. See Section 6.2. 

A hydraulic model was created using Innovyze InfoWater Pro modeling software from data collected 

from the Construction Record Drawings from the 2003 Water Improvement Project and from GPS data. 

The model was calibrated to the existing system for accuracy. The model shows that the existing system 

can provide adequate fire flows in all model conditions. It also shows that several improvements could 

be made to optimize the pressures within the system. See Section 6.3 

A pipeline replacement plan is also recommended largely based on the Corrosion report prepared by 

Atlas Technical Consultants, LLC. The significant corrosion identified in the report increases the risk of 

waterline breaks in ductile iron pipe. A yearly partial replacement program should be budgeted for to 

replace the existing ductile iron pipe with PVC pipe and corrosion protected valves and fittings. 

The Town of Interlaken has sufficient water rights through build out. 

2. INTRODUCTION 

The Town of Interlaken is a small, slow growing, exclusively residential community in Wasatch County, 

Utah. The entire water system of the Town was installed in 2003. The Town of Interlaken hired Jones 

and DeMille Engineering to prepare a Culinary Water Capital Facilities Plan (Master Plan). This Master 

Plan will evaluate the system capacity, limitations, and associated strategic improvements that will allow 

the Town to plan for sufficient source, storage, and distribution capacity necessary to sustain a safe, 

reliable system and support future growth. 
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3. DEFINITIONS 

ADD  Average Day Demand     LCC  Life Cycle Cost  

MG  Million Gallons      PDD  Peak Day Demand  

ac-ft  Acre-feet      PID  Peak Instantaneous Demand  

DDW  Division of Drinking Water    PRV  Pressure Reducing Valve  

DWR  Division of Water Rights    psi  pounds per square inch  

ERC  Equivalent Residential Connections   SRF  State Revolving Fund  

gpm  gallons per minute     WR  Water Right  

IFC  International Fire Code     LOS  Level of Service 

4. DEMOGRAPHICS 

4.1. POPULATION & CONNECTIONS PROJECTIONS 

Growth projections were developed using historic U.S. Census data and data reported by the Town of 

Interlaken to the Division of Water Rights (2017-2024). The U.S. Census conducted in 2020 reported 179 

residents within 78 households, and 138 housing units. In 2020, Interlaken reported 143 active 

residential culinary water connections, and, in 2024, the Town reported 149 active residential culinary 

water connections. With approximately half of the Town maintaining permanent legal residences 

elsewhere, population data is less reliable than connection and usage data. To calculate the projected 

connections, the future value formula was used, see Equation 1. 

𝐹𝐶 = 𝐶𝐶 ∗ (1 + 𝑟)𝑡     (1) 

Where: 

FC = Future Connections 

CC = Current Connections 

r = Annual Growth Rate (%) 

t = Number of Years Between Current and Future Connections 

Between 2017 and 2024, the Town of Interlaken experienced an average of 1% annual growth. The 

Town of Interlaken is bordered on the south and west by the city of Midway, and on the north and east 

by Wasatch State Park, so the Town of Interlaken’s boundaries cannot expand. Additionally, all land 

within Interlaken is subdivided as much as it can be, so no additional building lots are able to be 

subdivided. Because of those two points, residential water connections cannot exceed the existing 

number of buildable lots, which is 184 lots. With a continued 1% annual growth rate, full buildout will be 
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reached in the year 2045. The historic and projected connections can be seen in Figure 4-1 - Connections 

Projections. 

One factor that could significantly alter the Town’s water usage is that currently approximately 50% of 

connections are not year-round residents of Interlaken. Each section of this report analyzes the water 

system based on existing demographics but also mentions how an increase to 100% of connections 

including year-round residents affects the system. 

 

Figure 4-1 - Connections Projections 

The Town of Interlaken is an exclusively residential community with no commercial, industrial, or 

institutional properties or connections. The water system provides water for both indoor and outdoor 

usage. Water usage for the connections was based on system wide water usage data reported by 

Interlaken to the Division of Water Rights (2021-2024). Water usage was averaged as equivalent 

residential connections (ERC).  

 

5. LEVEL OF SERVICE 

The State of Utah Division of Drinking Water (DDW) Rules and the Wasatch County Fire Code outline the 

minimum Level of Service (LOS) that municipal water systems are required to provide. The LOS for 

Water Rights is determined by the peak flow (based on peak day demand) and the annual diversion limit 

(based on the average day demand over a year). The LOS for the Town of Interlaken water system is as 

follows: 

139
142142143

145 146

151

158

166

175

184 184 184 184 184

130

140

150

160

170

180

190

2010 2020 2030 2040 2050 2060 2070

C
o

n
n

ec
ti

o
n

s

Historic Connections and Projection

Historic Connections

Projected Connections



Culinary Water Capital Facilities Plan Jones & DeMille Engineering 
      Page 4 Project #: 2502-039 

 

Storage 

• Equalization storage of 178 gallons per ERC for indoor and outdoor water use 

• Fire storage 1,000 gpm for 2 hours (120,000 gallons) 

• Emergency storage based upon an assessment of risk and the desired degree of system 

dependability 

Source 

• Peak Day Demand of 0.25 gpm per ERC for indoor and outdoor use 

Distribution Minimum Water Pressure Requirements 

• Peak Day Demand is defined as 0.25 gpm per ERC with 40 psi residual system pressure during 

peak day demands. 

• Peak Instantaneous Demand is defined as 12.50 gpm/ERC with 30 psi during peak instantaneous 

demands. 

o Peak Instantaneous Demand was calculated using the hydraulic model. The demand per 

ERC was increased until a node was at 30 psi. The controlling node was at the top of 

Eiger Point Road. 

• Peak Day Demand with Fire Flow Demand is defined as 0.25 gpm per ERC with 20 psi during a 

fire event (1,000 gpm). 

Water Rights 

• Given that each ERC is based on the Average Day Demand, each ERC requires 0.119 acre-feet. 

6. SYSTEM CAPACITY ANALYSIS 

As previously discussed, the Town is somewhat unique in that it has limited buildable area and a large 

number of connections that are not year-round residents. This has a significant impact on the water 

demands in the system and should be considered in this evaluation. The current methodology for 

evaluating the capacities of the system relies on actual usage data. In the event that residents begin 

residing in their homes year round, the demand on the system would increase. To cover this situation, 

an additional scenario has been considered. In the past the State has specified usage value for these 

evaluations. These values have been used as a very conservative estimate of the potential increase in 

demand. The likelihood of those demands ever being fully reached is very slim, but it does provide a 

reasonable upper limit when considering this situation. For this reason, this scenario has been checked 

but will not be used to evaluate the system. It will only be included for reference.  

A map of the current system layout can be found in Appendix A Existing System Overview. 
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6.1. STORAGE CAPACITY ANALYSIS  

There is one water storage tank that serves the Town of Interlaken providing 400,000 gallons of storage. 

The existing ERC capacity was evaluated by first calculating the required fire storage based on the 

Wasatch County Fire Code. Interlaken fire flow requirements are 1,000 gpm for 2 hours, a total of 

120,000 gallons, which is required for fire flow storage. 

After the fire storage is accounted for, the tanks need additional storage for emergencies. Currently, the 

DDW does not specify the amount of storage volume required for emergencies but states, 

“Emergency storage shall be considered during the design process. The amount of 

emergency storage shall be based upon an assessment of risk and the desired degree of 

system dependability. The Director may require emergency storage when it is warranted 

to protect public health and welfare” (Utah Admin Code R309-510-8.4). 

The existing storage tank was not designed with “emergency” storage in addition to fire flow storage, so 

the current emergency storage LOS is 0%. However, there is a significant amount of excess storage 

capacity as will be explained next in the report. This essentially acts as emergency storage.  

The required equalization storage for the Town was determined using the ERC’s calculated in Section 4 

and the equalization storage requirements outlined in Section 5 Level of Service. Current total storage 

requirements are calculated in Equation 2. Total storage required at full build out is calculated Equation 

3. 

146 𝐸𝑅𝐶𝑠 ∗  178
𝑔𝑎𝑙𝑙𝑜𝑛𝑠

𝐸𝑅𝐶
+ 1200,000 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 = 145,988 𝑔𝑎𝑙𝑙𝑜𝑛𝑠  (2) 

184 𝐸𝑅𝐶𝑠 ∗ 178
𝑔𝑎𝑙𝑙𝑜𝑛𝑠

𝐸𝑅𝐶
+ 120,000 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 = 152,752 𝑔𝑎𝑙𝑙𝑜𝑛𝑠  (3) 

Table 510-4 from Utah Administrative Code R309-510 recommends 400 gallons of equalization storage 

per ERC. The storage required per ERC would be closer to that number if the Town demographic 

changed to 100% year-round residents. The Total storage required at full build out with 100% year-

round residents is calculated in Equation 4. 

184 𝐸𝑅𝐶𝑠 ∗ 400
𝑔𝑎𝑙𝑙𝑜𝑛𝑠

𝐸𝑅𝐶
+ 120,000 𝑔𝑎𝑙𝑙𝑜𝑛𝑠 = 193,600 𝑔𝑎𝑙𝑙𝑜𝑛𝑠  (4) 

Based on this calculation, the town has sufficient storage capacity for the anticipated demands and no 

storage capacity improvements are needed. Table 6-1 – Summary of Storage Requirements and Capacity 

gives a complete breakdown of storage requirements and capacity. 
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Table 6-1 – Summary of Storage Requirements and Capacity 

 
Current 
Usage 

Build out 
Usage 

State Recommendations for Year-Round 
Residential Use 

Total Storage 400,000 

Fire Storage 120,000 

Equalization Storage 25,988 32,752 73,600 

Emergency/Remaining 
Storage 

254,012 247,248 206,400 

 

6.2. SOURCE CAPACITY ANALYSIS  

The Town of Interlaken has two wells capable of producing 150 gpm which share a single well house and 

a single feed line into the system. The safe yield of a well is assumed to be two thirds of the production 

capacity based on R309-515-6(10)(c), so each well is assumed to have a 100 gpm safe yield. Although 

both pumps could run at the same time if needed, we have assumed only one well operating at a time 

for this study. Based on current water usage, the existing wells can support 405 ERCs. This is significantly 

higher than the maximum build out capacity of 184 ERCs.  

Table 510-1 in Utah Administrative Code R309-510 recommends a peak day demand of 800 gallons per 

day per ERC and using that demand a single well pumping 100 gpm has a capacity of 180 ERCs. This is 

four (4) ERC short of full build out if all connections are year-round residential connections 

The two wells provide mechanical redundancy; however, because they share the same waterline and 

well house, their redundancy is slightly limited. A single waterline break or power outage could leave the 

system temporarily without a source. 

No source capacity improvements are required, but additional redundancy projects could be considered 

such as a secondary feed line or an emergency connection to Midway City Municipal Water. 

6.3. DISTRIBUTION SYSTEM CAPACITY ANALYSIS  

6.3.1. HYDRAULIC MODELING 

To accurately evaluate the hydraulics of the water line network, a hydraulic model was set up. The base 

model was created from location data gathered by a GPS unit and water lines drawn to match the as-

built plans. A Digital Elevation Model (DEM) was used to apply current elevations to the features in the 

hydraulic model. The base model was created in ArcGIS Pro by combining the gathered data, the drawn 

lines matching the as-builts, and the elevations. After creating the base model, the network was 

modeled using the Innovyze InfoWater Pro Version 2023.  
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Usage demands are calculated and added to nodes with the model. Historically, the State of Utah has 

recommended an annual usage rate of 146,000 gallons per connection for year-round residential 

connections. Recent changes to how usage is calculated now utilize actual usage data reported by the 

water system. This allows the usage to more accurately reflect the actual demands in the system. As was 

mentioned previously in the report, the Town of Interlaken estimates that approximately 50% of the 

current connections are second homes and are not occupied year-round. For this report, the usage was 

calculated both by the current method and the historic method for comparison. The results of both 

methods are shown in Table 6-2 – Comparison of Usage and State Recommendations below.    

Table 6-2 – Comparison of Usage and State Recommendations 

 Current Usage 
State Recommendations for 
Year-Round Residential Use 

Annual Usage per Connection (gallons) 64,880 146,000 

Total Annual Requirement (gallons) 11,937,920 26,864,000 

Total Annual Requirement (acre-feet) 36.63 82.44 

The current method yielded a significantly lower usage demand than the historic method did. We 

speculate that a major reason for this is that approximately half of the residences are only occupied 

part-time. 

6.3.2.  EXISTING DISTRIBUTION SYSTEM CAPACITY  

The existing system underwent evaluation for ADD, PDD, PID, and PDD + Fire scenarios. Due to the 

significant changes in elevation across the system, the system has a wide range of system pressures. For 

the ADD, PDD, and PID scenarios, the system meets flow and pressure requirements. 

6.3.2.1. SYSTEM PRESSURES 

For the fire flow scenario, the IBC requires fire hydrants to have a minimum specified flow combined 

with no less than 20 psi through the system during PDD. The minimum flow varies based on building 

size, type, and use. The Wasatch County Fire District requires 1,000 gpm for 2 hours for resident 

protection fire hydrants at 20 psi through the system. Facilities constructed prior to this rule 

requirement may not meet these conditions; however, when improvements are made to older facilities 

or newer facilities are constructed, they should provide the necessary system improvements to meet 

their required fire flow conditions. 

In Section R309-550-5 of the Utah Administrative Code, the maximum allowable static pressure in 

distribution pipelines containing service connections is 150 psi. As a general practice, however, it is 

recommended that the pressures be kept below 130 psi. Furthermore, as the system has been found to 

be bedded in highly corrosive soils and has experienced failures due to corrosion in the past, there is 



Culinary Water Capital Facilities Plan Jones & DeMille Engineering 
      Page 8 Project #: 2502-039 

 

additional regard for further reducing system pressures to help decrease the severity of a failure where 

the likelihood is higher. 

In an ADD scenario, the model indicates that the static pressure for more than 50% of the nodes in the 

system exceed 130 psi and nearly 30% exceed 150 psi. In the existing upper pressure zone, pressures 

range from 200 psi to 52 psi and in the existing lower pressure zone, pressures range from 148 psi to 61 

psi. As currently operated, both pressure zones experience high pressures exceeding the recommended 

maximum of 130 psi. In the upper zone, a significant number of nodes exceed the maximum allowable 

pressure of 150 psi but also gets as low as 52 psi in one area.  

To accommodate for the high pressures, each connection has been equipped with a pressure reducing 

valve. 

6.3.3. DISTRIBUTION SYSTEM CAPACITY IMPROVEMENTS  

As indicated in the previous section, the system experiences high pressures. The Town has also 

experienced several pipe failures that appear to be related to the corrosive soils. The Interlaken Pipe 

Corrosion report prepared by Atlas Technical Consultants, LLC identifies significantly corrosive soils 

throughout the entire system. The combination of a water system with high pressure in ductile iron 

pipes and relatively highly corrosive soils leads to an elevated risk of pipe breaks like was experienced by 

the Town on St. Moritz Road.  To resolve this issue, three alternatives were identified and evaluated. 

They are summarized below. 

Alternative 1 – Pressure Reducing Valves with a Booster Pump Station 

In order to regulate the high pressure issues in both the upper and lower pressure zones in the system, 

the creation of additional pressure zones is recommended. The additional zones will allow the range of 

pressures to be significantly reduced by isolating the areas of higher pressures and adding a PRV.  

In the existing lower zone, the pressures are set by the existing PRV on St. Moritz Road. The PRV is 

located in the middle of the zone with regards to elevation. The high point in the zone is located at the 

west end of Interlaken Drive, and the low point is at the southeast corner of the Town on Interlake 

Drive. In order to maintain the minimum pressures at the high point, it is recommended that a new zone 

be created for the southeast corner of the Town as shown in Appendix C Proposed Improvements 

Overview. This new zone would be labeled Zone 5, and the remainder of the existing lower zone would 

be labeled Zone 4. 

In the existing upper zone, there is an area in the northwest corner of the Town that is currently at the 

minimum allowable pressures. It is also at the furthest point in the zone from the storage tank, which 

means that the pressures cannot be reduced in any other area without dropping this area out of 

compliance.  A booster pump station will be required to maintain the minimum pressures while still 

allowing for areas in the rest of the zone to be reduced and creating what should be called Zone 3. 
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To reduce the pressures in the existing upper zone it is recommended that another new zone, in the 

northeast corner of the Town, which will include the storage tank and storage tank transmission line. 

With the installation of a PRV on Big Matterhorn Circle, the pressures in the remaining area of the upper 

zone can be reduced to an acceptable range. The new zone would be labeled Zone 1, and the remaining 

area of the upper zone would be labeled Zone 2. The boundaries of these and all the new zones in 

shown in Appendix C Proposed Improvements Overview. The recommend pressures for each of the 

PRVs in the system is shown below in Table 6-3 Table 6-3 – Recommended PRV Settings*. 

Table 6-3 – Recommended PRV Settings* 

 Existing Setting Recommended Setting 

Big Matterhorn PRV - 50 

St Moritz PRV 100 100 

Interlaken PRV - 60 
*For average day demands. If the PRV has a low flow bypass, the main valve should be set 5 psi lower. 

Alternative 2 – Pressure Reducing Valves with a Dedicated Waterline 

Alternative 2 utilizes the same zone delineation and PRV installation as Alternative 1, but with a 

dedicated waterline installed in place of the booster pump station to provide pressures and fire flows to 

Zone 3.  

Alternative 3 – Replace Existing Ductile Iron Pipes 

According to the Interlaken Mutual Water Company 2003 Water Improvement Project Record Drawings 

produced by Sowby & Berg Consultants, the pipe material used for the construction of the distribution 

system was ductile iron pipe. Ductile Iron Pipe is highly susceptible to the corrosive soils. In order to 

prevent further pipe failures, all segments of ductile iron pipe should be replace with PVC pipe and 

corrosion protected valves and fittings. Priority should be given to the pipes connecting the wells and 

the tank to the system. 

6.4. WATER RIGHTS ANALYSIS  

Currently, the Town of Interlaken has approximately 83.85 acre-feet per year of water rights, see Table 

6-4 – Water Rights. Given that each ERC is based on the Average Day Demand, each ERC requires 0.119 

acre-feet. The number of ERCs that Interlaken has sufficient water rights for is 421 ERCs. If per ERC 

usage increased to the levels anticipated in R309-510 (146,000 gallons/connection), Interlaken would 

have sufficient water rights for 187 ERCs. 
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Table 6-4 – Water Rights 

WR No. & 
Change 

App. 
Owner 

Volume 
(AF) 

Source Use Status Application 
Status 

55-6976 
a53081 

Interlaken 
Mutual Water 

Company 
77.85 

Interlaken 
Underground Water 

Wells (2) 

Municipal  Approved 

55-13624 
a51351 

Interlaken Town 6 
Interlaken 

Underground Water 
Wells (2) 

Municipal  Approved 

 

6.5. IMPROVEMENT COSTS 

A summary of anticipated improvement costs for each of the three alternatives are given in Table 6-5 – 

Improvement Costs Summary in 2025 dollars. Each alternative is intended to make line breaks less likely, 

either by reducing pressures or making the pipe less susceptible to corrosion. Alternatives 1 and 2 focus 

on reducing system pressures while Alternative 3 is a pipe replacement plan to reduce the risk of 

corrosion.  
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Table 6-5 – Improvement Costs Summary 

Alternative Description Cost 
Year 

Needed 

1 

New pressure reducing valve located on Big Matterhorn 
Circle between lots 255 and 259 reducing existing 

pressure from 102 psi to 50 psi to provide lower proper 
pressures to Jungfrau Hill Road and Bern Drive. Along with 
a new booster pump station located on Jungfrau Hill Road 
between lots 104 and 109 to provide proper pressures to 

the northwest corner of town. 

$1,099,475.00 
As 

desired 

2 

New pressure reducing valve located on Big Matterhorn 
Circle between lots 255 and 259 reducing existing 

pressure from 102 psi to 50 psi to provide lower proper 
pressures to Jungfrau Hill Road and Bern Drive. Along with 
a pipeline connecting the higher pressure zone to the high 

elevation northwest corner of town. 

$931,200.00 
As 

desired 

3 
Replacement of sections of ductile iron pipe with PVC 

pipe and corrosion protected valves and fittings. 
Replacements should prioritize highest risk pipe sections. 

$422/LF 
$8,105,983.00 

As 
possible 

each year 

Interlaken 
Dr PRV 

New pressure reducing valve located on Interlaken Drive 
between lots 247 and 251 reducing existing pressures 

from 119 psi to 60 psi to provide lower proper pressures 
to the southeast corner of town. 

$96,000.00 
As 

desired 

The pipeline replacements should be prioritized based on corrosion potential and high pressure. The 

prioritization can be seen in Appendix C. 
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APPENDIX A. EXISTING SYSTEM OVERVIEW 
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APPENDIX B. PEAK DAY DEMAND OVERVIEW 
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APPENDIX C. PROPOSED IMPROVEMENTS OVERVIEW 
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Table C-6 – Pipe Replacement Prioritization 

Project Location Length Size Resistivity Pressure Score Estimated Cost 

1 6" Pump Line (outside of roadway) 841 6 4.75 11 52.25  $       219,501.00  
2 Existing PRV to Jungfrau Hill Road 334 8 4 11 44  $       140,948.00  
3 275 Jungfrau Hill Road thru 272 Jungfrau Hill Road 591 12 4 10 40  $       249,402.00  
4 307 Jungfrau Hill Road thru 299 Jungfrau Hill Road 392 12 5 8 40  $       165,424.00  
5 Entire Frontage of 270 Jungfrau Hill Road 211 12 4 9 36  $          89,042.00  
6 321 Jungfrau Hill Road thru 311 Jungfrau Hill Road 451 12 5 7 35  $       190,322.00  
7 295 Jungfrau Hill Road thru 279 Jungfrau Hill Road 533 12 4 8 32  $       224,926.00  
8 268 Jungfrau Hill Road thru 260 Jungfrau Hill Road 484 12 4 8 32  $       204,248.00  
9 330 Jungfrau Hill Road thru 324 Jungfrau Hill Road 644 12 5 6 30  $       271,768.00  

10 Full Length of Bern Way 2705 8 5 6 30  $    1,141,510.00 
11 Full Length of St Moritz Road 572 4 & 8 4 7 28  $       241,384.00  
12 Back lot lines Waterline East Interlaken Dr 840 8 4 6 24  $       354,480.00  
13 250 Big Matterhorn Way (South Side) 339 12 4 6 24  $       143,058.00  
14 337 Jungfrau Hill Road thru 332 Jungfrau Hill Road 773 12 5 4 20  $       326,206.00  
15 250 Big Matterhorn Way thru 255 Big Matterhorn Way 469 12 4 5 20  $       197,918.00  
16 West Luzern Road 1646 8 4 4 16  $       694,612.00  
17 Full Length Big Matterhorn Way 246 4 4 4 16  $       103,812.00  
18 West Luzen Road to Interlaken Dr 596 8 4 3 12  $       251,512.00  
19 8" Parallel to 6" Pump line 502 8 4 3 12  $       211,844.00  
20 265 Interlaken Dr thru 247 Interlaken Dr 1130 8 4 2 8  $       476,860.00  
21 259 Big Matterhorn Way to Valve to tank 327 12 4 2 8  $       137,994.00  
22 324 Interlaken Dr thru 307 497 12 5 1 5  $       209,734.00  
23 Eiger Point Road 664 8 5 1 5  $       280,208.00  
24 West Jungfrau Hill Road thru 340 Jungfrau Hill Road 434 8 5 1 5  $       183,148.00  
25 Transmission Line to Tank (outside of roadway) 1750 12 4 1 4  $       456,750.00  
26 337 Interlaken Dr thru 328 Interlaken 530 8 & 12 4 1 4  $       223,660.00  
27 East Big Matterhorn Way 232 4 & 8 4 1 4  $          97,904.00  
28 303 Interlaken Dr thru 267 Interlaken Dr 1296 12 3 1 3  $       546,912.00  
29 Existing PRV to Interlaken Dr 168 8 3 1 3  $          70,896.00  

Total Cost to Replace All Pipes  $   8,105,983.00 
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APPENDIX D. PIPE CORROSION REPORT 
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1. INTRODUCTION 

The Town of Interlaken has a public water system that provides safe and reliable drinking water to water 

users within it’s boundaries. This Asset Management Plan (AMP) has been developed to assist the Town 

of Interlaken in the effective management of the water system infrastructure through structured 

planning, risk evaluation, and long-term financial strategies. 

This APM is a strategic document that outlines how the system will address five core components of 

asset management: current state of assets, level of service, identification of critical assets, provision of 

minimum infrastructure life cycle costs, and establishment of a long-term budgeting strategy. The 

development of this plan followed Utah Administrative Code R309-800. 

1.1. DEFINING ASSET MANAGEMENT 

Asset Management (AM) is an integrated business approach within an organization that minimizes the 

lifecycle costs of owning, operating, and maintaining assets, at an acceptable level of risk, while 

continuously delivering expected levels of service for present and future customers. AM includes the 

planning, design, construction, operation, and maintenance of infrastructure used to provide services. 

Infrastructure needs can be prioritized over time by utilizing AM processes, while also ensuring timely 

investments to minimize repair and rehabilitation costs. 

Key questions utility owners must ask themselves today as they develop their AMPs and programs are 

the following: 

1. What is the asset worth? 

2. What is the asset’s condition and expected remaining service life? 

3. What is the level of service expectation, and what needs to be done? 

4. When is preventative maintenance, rehabilitation, or replacement needed? 

5. How much will the remedial works cost and what is the acceptable level of risk(s)? 

6. What are the overall life cycle needs/costs? 

7. What are the long-term sustainable financing needs? 

1.2. SYSTEM DESCRIPTION 

The Town of Interlaken is located in Wasatch County, Utah and buts up against the North end of the 

Town of Midway. Interlaken receives 100% of its source water through two active wells housed together 

in a pumphouse located just west of the intersection of Luzern Road and Cambridge Drive.  

The water system, as it is currently built, consists of two wells , a 400,000 gallon buried concrete storage 

tank, 35 fire hydrants, pipeline sections composed of 12-inch, 8-inch, 6-inch, 4-inch, and 2-inch pipes, 

1.5-inch service connections, and one pressure-reducing valve (PRV) station. In 2024, Interlaken 

reported 149 residential culinary water connections.  
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Interlaken is expected to grow at a 1% annual growth rate until full buildout is reached in 2045.  

Interlaken is limited to the number of building lots available within the town; that number being 184 

lots. Residential water connections cannot exceed the number of available lots, which means there is a 

maximum possible number of 184 residential water connections that could be made to the water 

system. A map of the water system can be found in Appendix B. 

2. CURRENT STATE OF ASSETS 

2.1. ASSET INVENTORY 

Table 2-1 lists the system components and their respective quantities. This includes general distribution 

infrastructure and the well house, which doubles as an office space. Additionally, related items for 

residential water connections (e.g., mainline connection, laterals, meters) and fire hydrant assemblies 

(e.g., valves, hydrant assemblies) have been grouped into single categories.  

Table 2-1 Asset Inventory 

Asset Component Quantity 

1.5-inch service connection  149 

2-inch Ductile Iron 100 Linear Feet 

4-inch Ductile Iron 970 Linear Feet 

6-inch Ductile Iron 841 Linear Feet 

8-inch Ductile Iron 9,015 Linear Feet 

8-inch PVC C900 334 Linear Feet 

12-inch Ductile Iron 9,037 Linear Feet 

2-inch Gate Valve 1 

4-inch Gate Valve 2 

6-inch Gate Valve 6 

8-inch Gate Vale 10 

12-inch Gate Valve 4 

PRV Station 1 

Fire Hydrant  35 

1-inch Air/Vacuum Valve 7 

400,000-gallon Storage Tank 1 

Wellhouse 1 

2.2. ASSET VALUATION METHODOLOGY 

2.2.1. CONDITION 

The majority of the Interlaken water system consists of ductile iron pipes. The system operates under 

high pressures, and corrosive local soils have led to multiple pipe failures. Failed segments have been 

replaced with PVC C900 pipe which performs significantly better in corrosive environments, but the bulk 

of the system remains ductile iron. As part of the capital facilities plan completed in 2025, the corrosivity 
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of the soil found within the town was identified and the danger it poses to the water system was 

addressed. Due to the failures that have occurred and the condition of the iron pipe, it has been 

recommended to Interlaken that the ductile iron pipe be replaced with a less corrosive PVC pipe with 

corrosion protected valves and fittings. Overall, the condition of the system can be described as 

operational, but far below ideal conditions.  

2.2.2. REMAINING LIFE 

The remaining useful life of an asset is defined as the estimated number of years that an asset is 

anticipated to continue functioning at a level that provides positive utility services. As a system ages, 

individual components deteriorate until they reach an unacceptable level of service or until 

maintenance costs surpass replacement costs. There are multiple unknown environmental conditions 

that can preserve or deteriorate infrastructure at a faster rate than expected, as shown by the corrosive 

soil found in Interlaken.  

Table 2-2 lists the remaining useful life for each asset based on average installation baselines. The 

system was originally installed in 2003, with a standard design life of 50 years, which assumes proper 

installation and routine maintenance (e.g., regularly exercising vales and hydrants). However, due to the 

corrosive nature of the soil and the issues it presents to the ductile iron pipe, fittings, and valves, the 

standard design life of 50 years had been reduced to 30 years. For the portions of the system that have 

been replaced due to failure, the remaining useful life is based on the standard 50-year design life.  

Table 2-2 Asset Remaining Useful Life 

Asset Component Design Life 
[Years] 

Remaining Useful Life 
[Years] 

1.5-inch service (Lateral, Meters, etc.) 10 Varies 

2-inch Ductile Iron 30 7 

4-inch Ductile Iron 30 7 

6-inch Ductile Iron 30 7 

8-inch Ductile Iron 30 7 

8-inch PVC C900 50 48 

12-inch Ductile Iron 30 7 

2-inch Gate Valve 30 7 

4-inch Gate Valve 30 7 

6-inch Gate Valve 30 7 

8-inch Gate Vale 30 7 

12-inch Gate Valve 30 7 

PRV 15 0 

Fire Hydrant 30 7 

1-inch Air/Vacuum Valve 15 0 
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2.2.3. CURRENT VALUE AND REPLACEMENT COST 

The current value or total value of the system is the entire value accounting for degradation and life of 

the assets. This is calculated starting with the replacement value of each asset and finding a linear 

annual depreciation. Generally, annual depreciation is the initial value divided by the estimated life. The 

current value is the replacement value minus the annual depreciation multiplied by current age of the 

asset. The total current value of the system is the sum of all the current values of all assets. 

Because the system has been recommended to be replaced in its entirety due to system failures and the 

overall condition of the system, the value of the replacement cost would become the system’s current 

value. The installation cost for the water system, excluding additional items involved with construction 

such as design, mobilization, survey, etc., is $8,105,983.00. 

2.3. SYSTEM MAP 

A map of the water system from the capital facilities plan can be found in Appendix B.   

3.  UTILITY’S REQU IRED LEVEL OF SERVICE 

The Town of Interlaken is a community of 149 water connections, which are serviced by the Town of 

Interlaken. According to data from 2024, there are a maximum of 35 properties that are not connected 

to the system that could be added if the properties are developed. This means there are 184 maximum 

possible connections that could be made to the system.  

The Town of Interlaken has two wells capable of producing 150 gallons per minute (gpm) which share a 

single well house and a single feed line into the system. Connected to the system is a storage tank that 

provides 400,000 gallons of storage. The safe yield of a well is assumed to be two thirds of the 

production capacity based on R309-515-6(10)(c), so each well is assumed to have a 100-gpm safe yield. 

Based on current water usage, the existing wells can support 405 residential water connections. This is 

significantly higher than the maximum build-out capacity of 184 residential water connections.  

A hydraulic model analyzed the system’s distribution capacities and verified that the system is able to 

meet the required fire-flow of 1,000-gpm for 2 hours and that all services are above the state minimum 

pressure defined in rule R309-105-9 with a minimum pressure of 55 pounds per square inch (psi) during 

peak day demand.  

To maintain the required level of service, the components of the distribution system need to be in good 

working order. All other factors are outside the Town of Interlaken’s control. 



Asset Management Plan Jones & DeMille Engineering 

Town of Interlaken 
Page 
A-5 Project #: 2502-039 

 

4. CRITICAL ASSET ANALYSIS 

4.1. FAILURE ANALYSIS 

Failure analysis evaluates how critical assets may fail and the potential consequences of those failures. 

This includes assessing the probability of failure, associated risks, system priorities, and appropriate 

response plans. Probability of failure is assessed by examining common failure modes for each type of 

asset based on typical water system performance. Each type of asset present in the water system is 

analyzed in the following subsections: mainline, air valves, pressure reducing valves, meters, fire 

hydrants and isolation valves. 

4.1.1. MAINLINE 

The water system is currently built with ductile iron piping, with a small section of PVC pipe. Currently, 

the ductile iron piping is not in good condition as system failures have already occurred. When 

inspecting the piping around the failures, it was observed that corrosion has eaten away the piping 

leaving thin spots in the metal. These thin walls can burst due to the system’s high pressure. The soil 

surrounding the mainline pipes has also cemented to the pipes causing further damage to the mainline. 

As recommended, if the water system is replaced, it should be rebuilt primarily with PVC mainline 

piping. While buried pipelines may crack or break, PVC lines are less susceptible to corrosion effects 

when compared to ductile iron. PVC pipe also negates most of the current issues seen in the distribution 

system.  

Another common failure of mainline is leakage. Leaks should be monitored and addressed to resolve 

problems before major breaks can occur. To evaluate the presence of potential leaks in the system, the 

meter data at the sources should be compared to the sum of individual user meter usage. If the meter 

usage does not match, a leak could be present in the system.  

4.1.2. AIR VALVES 

Air valves release trapped air from pipelines to prevent blockages or water hammer. Common failures 

include valve sticking and internal debris blockage. Both of these failures are common with low severity 

to the system. When failures occur, air valves are replaceable, and the system can often run with failing 

or failed valves, however it is best practice to have them operational to protect the system. Regular 

inspection, cleaning, and valve cycling can prevent or fix most failures. 

4.1.3. PRESSURE REDUCING VALVES 

Pressure reducing valves (PRV) reduce the water pressure in a pipeline from pressure buildup due to 

gravity. PRV valves cut the pressure from high pressure that could present potential danger to the 

system, to a more reasonable operating pressure that will not strain the connections made to the 
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mainline. Common failures include valve sticking, clogged valve seat or damaged diaphragm due to 

debris, wear of internal components, corrosion, and lack of routine maintenance.  

PRV failure is a high-severity issue for a water system. PRV failure requires immediate attention to avoid 

other costly damage to the system. Regular valve inspection, cleaning, and general maintenance can 

prevent or fix most failures.  

4.1.4.  METERS 

Meters measure the amount of water that each water connection uses, over a given period of time. 

These meters are subject to obstruction or corrosion, which are the most common source of failure. As a 

meter degrades, it loses accuracy. Failure or degradation of meters are not severe sources of risk, as the 

system will still function. Meters that are not functioning properly can be replaced without affecting the 

rest of the system. Most issues can be resolved with routine inspections each year. 

4.1.5. FIRE HYDRANTS AND ISOLATION VALVES 

Fire hydrants and isolation valves exist as part of the distribution system. Common failures in hydrants 

and valves include valve seizures, leaks, and impact damage. Valve seizures can be avoided with 

maintenance, as they are usually caused by lack of use, mineral buildup, or corrosion. Leaks and impact 

damages can be mitigated with routine inspections of the system and opening and closing valves. The 

severity of these failures is generally low, as the system can still function without a hydrant or a stuck-

open valve. Regular maintenance and quick replacements, when necessary, should be performed to 

ensure damages to the community are minimal in the event of an emergency. 

4.2. RISK ANALYSIS AND SYSTEM PRIORITIES 

Based on the potential failures outlined, each asset was evaluated by considering both the likelihood of 

failure and its consequence to the overall system. Overall, fire hydrants, isolation valves, air valves, and 

meters have low impact on and pose minimal risk to the overall system operation, meaning the system 

can still function if these assets are not in good working condition. Pressure reducing valves, on the 

other hand, pose a higher risk to the system if a failure occurs. The likelihood that a PRV valve fails is 

low, but proper care and maintenance must be performed to ensure that the valves are in good working 

condition. It is important to note that all assets in the system are important to the overall upkeep, and 

as such, all assets should be inspected and maintained frequently. 

As mentioned previously, the soil conditions in Interlaken are currently causing issues to the distribution 

system. The corrosiveness of the soil is causing the ductile iron pipe and valves to deteriorate faster than 

expected and has already caused failure. This is the biggest area of concern when considering potential 

risks/hazards that affect the system.  

The Wasatch County Hazard Map does not identify any fault lines or other geological hazards in the 

system area, which would pose additional risks the water system. However, Interlaken sits in an area of 
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Wasatch County that has reason to be concerned with wildfires. In the rare event of a wildfire, portions 

of the water system are at risk of being damaged.  

4.3. RESPONSE PLANS FOR ASSET FAILURES 

Following the failure analysis of critical system components, general response procedures are identified 

for potential asset failures. These plans do not rely on formal standard operating procedures but instead 

provide a practical framework to guide staff actions during system disruptions. In the event of a failure, 

operators are expected to isolate or shut down the affected component. Maintenance personnel are 

then mobilized to assess the issue and implement repairs using on-hand replacement parts or by 

coordinating with emergency service contractors. The response process also includes clear 

communication protocols to notify utility personnel, regulatory agencies, and, when applicable, affected 

customers. In the unlikely event that more than one repair is needed at any time, the repair that 

benefits more customers will be prioritized. 

The Town personnel responsible for the system will respond to asset failures with the following steps: 

• Compare cost of rehabilitation, replacement, and repair on a present value basis with 

consideration for risk of future failures and design life of asset. 

• Maintain an inventory of parts available for high prioritized items if possible. 

• Establish a dependable supplier contact for appropriate assets. 

• Anticipate time required to order new parts or new assets. 

• Draw from System Capital Asset fund or seek state- and federally supported loan dollars to 

finance the execution of the recommended alternative. 

5. MINIMUM INFRASTRUCTURE LIFE-CYCLE COSTS 

5.1. MAINTENANCE SCHEDULE 

Many common issues affecting the distribution system assets can be prevented or addressed early 

through routine inspection and upkeep. Town distribution system operators should be trained as 

needed to understand the maintenance required to keep the system in good condition. It is important to 

note that the equipment must be inspected regularly and exercised properly according to 

manufacturer’s recommendations in order to keep the system in good working order.  

The following subsections outline general maintenance tasks applicable to the system. Some assets 

include manufacturer-provided maintenance instructions, which should still be followed even if not 

referenced here. 

5.1.1.1. MONTHLY TASKS 

• Collect meter readings. 
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• Conduct bacteriological testing and record results (more frequent testing may be required by 

the Division of Drinking Water). 

5.1.1.2. QUARTERLY TASKS 

• Inspect water meters. 

5.1.1.3. ANNUAL/BIANNUAL TASKS 

• Inspect and exercise all valves. 

• Inspect and exercise all hydrants. 

• Inspect all meters for damage and function. 

• Inspect and clean air release valves. 

• Inspect and clean pressure reducing valves.  

• Conduct cross connection control surveys. 

• Perform comprehensive system audit. 

• Review and update emergency response plans. 

• Train staff in new procedures and technologies. 

5.2. LIFE-CYCLE COSTS FOR ALL ASSETS 

Life-cycle costing is a component of asset management that evaluates the total cost associated with 

owning, operating, maintaining, and eventually replacing each asset. This approach supports informed 

decision-making and long-term financial planning. Annual maintenance costs were estimated to be 

$111,651 throughout the design life of the system. See the cost analysis table attached in Appendix A for 

additional information. 

5.3. CAPITAL IMPROVEMENT PLAN 

As documented in the Capital Facilities Plan, the water system requires no future capacity expansion. 

Because Interlaken has a fixed number of potential residential connections, the system possesses 

adequate capacity to accommodate full build-out of all remaining vacant lots. Consequently, the Capital 

Improvement Plan focuses strictly on managing asset maintenance and scheduling the timely 

replacement of aging or failed infrastructure to ensure optimal system reliability. 

5.4. OPERATION AND MAINTENANCE STRATEGY 

On an annual basis, Interlaken will update the budget for operation and maintenance (O&M) and capital 

expenditures.  At this time, Interlaken will compare the lifecycle costs of different options, such as 

replacing or rehabilitating an asset to determine the most cost-effective approach. 

1. Asset Condition and Performance Monitoring. As part of the maintenance schedule, Interlaken 

will inspect individual components and system wide conditions. This monitoring enables 
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proactive maintenance by detecting early warning signs of asset deterioration or failure, 

allowing timely interventions, and reducing unplanned downtime. 

2. Replacement or Rehabilitation Decision-Making. When an asset reaches a critical point in its 

lifecycle, evaluate the cost-effectiveness of replacement versus rehabilitation. Consider factors 

such as asset condition, performance, maintenance costs, technological advancements, 

regulatory compliance, and the potential for improved efficiency or reduced operational risks. 

3. Update the Long-Term Plan. Incorporate asset replacement and rehabilitation into long-term 

financial planning and budgeting processes. Based on the analysis and decision-making steps 

above, develop a timeline for asset replacement or rehabilitation projects and allocate the 

necessary funds to support these initiatives. 

5.5. COST OF REHABILITATION VERSUS REPLACEMENT 

Routine maintenance is the most cost-effective way to manage system assets. It helps extend the life of 

equipment and prevents major problems before they occur. When maintenance is no longer enough, 

rehabilitation through part replacement or repairs can restore function without the full cost of a new 

asset. Full replacement is usually the most expensive option and is only needed when an asset can no 

longer perform as needed. If maintenance and repairs are delayed for too long, complete failure can 

occur. This leads to emergency work, service disruptions, and much higher costs. 

6. LONG TERM BUDGETING STRATEGY 

6.1. SYSTEM BUDGET 

In conjunction with the annual update of the O&M budget, Interlaken will review the long-term capital 

facility budget and update it to ensure the capital facilities account is adequately funded and the rate 

structure is at a level to ensure financial stability. At this time, the prioritization of resources will be 

updated based on asset conditions and risk. The Town of Interlaken will use excess water rate funds to 

establish and fund a capital facilities account to fund O&M activities and plan for system replacements.  
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Water Rate Summary Data: 

Current Rates Proposed Rates* 

 

Lower 
Limit 

(gallons) 

Upper 
Limit 

(gallons) 

Cost Per 
1,000 

gallons 

Lower 
Limit 

(gallons) 

Upper 
Limit 

(gallons) 

Cost Per 
1,000 

Gallons 

Annual Base 
Rate: 

- 120,000 $1,380.00        - 120,000 $1,656.00 

Tier 1: 120,000 125,000 $7.50 120,000 125,000 $7.50 

Tier 2: 125,000 130,000 $10.00 125,000 130,000 $10.00 

Tier 3: 130,000 140,000 $12.50 130,000 135,000 $12.50 

Tier 4: 140,000 9,999,999 $25.00 135,000 9,999,999 $25.00 

*Town of Interlaken water rate analysis completed by the Rural Water Association of Utah which gives the administration the 

tools and ability to closely monitor revenues and adjust rates for depreciation, capital outlay, and proposed project funding 

needs. 

As shown in the summary data, the proposed rate structure changes two elements of the current 

structure. First, the annual base rate increases from $1,380 ($115 monthly equivalent) to $1,656 ($138 

monthly equivalent). The Rural Water Association of Utah recommends that 20% to 25% minimum 

operating income should be contributed to the reserve. This adjustment would allow the City to 

contribute more to its reserves, which would greatly surpass the baseline set by the Rural Water 

Association of Utah. Second, the consumption thresholds for higher tiers are tightened: Tier 3 upper 

limits drop from 140,000 gallons to 135,000 gallons, which serves as the new lower limit for Tier 4. This 

change would further increase the City’s ability to capture revenue to fund operational demand and 

future capital projects.   

6.2. GOALS 

The Town of Interlaken is currently working with engineers to determine the short-term and long-term 

needs of the system. As mentioned previously, it has been recommended to Interlaken that they replace 

the entire distribution system with distribution lines, fittings, and valves that are not affected by the 
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corrosive soils. A plan is currently being developed to determine the best way to implement this 

recommendation given the funding and needs of the town.  

Interlaken also reached out to the Rural Water Association of Utah for assistance with budgeting 

strategies, water rates, and water rate structures. The 2026 Water Rate Study completed by the Rural 

Water Association of Utah summarizes the assistance given to Interlaken to fund the system’s needs. 

Interlaken will continue these proactive efforts while adding more efficient methods of continual 

monitoring of the system by tracking inventory, inventory repairs, and replacements and the associated 

costs of each. Assets, budgets, priorities, and criticality will be reviewed and updated annually to ensure 

the success of Interlaken’s drinking water system and meet the purpose of this Asset Management Plan. 
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APPENDIX A. COST ANALYSIS TABLE 

 

 

  



Power ($/KWHr) = 0.25

Discount Rate = 3.0% Year  -  2026

Escalation Rate = 4.0%

Power Escalation = 0.0%

Average Day Q = NA

Pipe to E Res = NA

C = NA

Pump Effeciency = NA

Initial Capital Cost (2024): O&M Rate (% per year)

Water Distribution System 9,565,060$         1.00%

-$                    0%

-$                    0%

-$                    0%

Misc. Costs 320,000$            5%

Total: 9,885,060$         

Annual O&M: 111,651$            

Average Average Pumping Hf Equivalent Equivalent Equivalent Escalated Present Cumulative Annual Cumulative

Year Flow Flow + Power Power Power Capital Capital Worth Escalated Present Worth Present Worth Power Annual Present Worth Present Worth

Flow Rate Rate Static Hf Usage Usage Usage Cost Cost Capital Cost Annual O&M Annual O&M Annual O&M Cost $ Power Usage Power Usage Power Usage

Rate (MGD) (GPM) (HP) (KW) (KW) $/Year $/Year ($/KWHr) $/Year $/Year

-                  

1 1.12 0.1            100            0.0 ft 24                 18                 18                 9,885,000$          9,885,000$           9,885,000$              111,651$                  111,651$            111,651$                  0.2500$                   39,210$            39,209.76$               39,210$                

2 1.12 0.1            101            0.0 ft 24                 18                 18                 -$                     -$                        120,761$                  117,243.97$       228,895$                  0.2500$                   39,210$            38,067.73$               38,068$                

3 1.12 0.1            102            0.0 ft 24                 18                 18                 -$                     -$                        125,592$                  118,382.26$       347,277$                  0.2500$                   39,210$            36,958.96$               36,959$                

4 1.12 0.1            103            0.0 ft 24                 18                 18                 -$                     -$                        130,615$                  119,531.60$       466,808$                  0.2500$                   39,210$            35,882.48$               35,882$                

5 1.12 0.1            104            0.0 ft 24                 18                 18                 -$                     -$                        135,840$                  120,692.10$       587,501$                  0.2500$                   39,210$            34,837.36$               34,837$                

6 1.12 0.2            105            0.0 ft 24                 18                 18                 -$                     -$                        141,274$                  121,863.87$       709,364$                  0.2500$                   39,210$            33,822.68$               33,823$                

7 1.12 0.2            106            0.0 ft 24                 18                 18                 -$                     -$                        146,925$                  123,047.02$       832,411$                  0.2500$                   39,210$            32,837.56$               32,838$                

8 1.12 0.2            107            0.0 ft 24                 18                 18                 -$                     -$                        152,802$                  124,241.65$       956,653$                  0.2500$                   39,210$            31,881.12$               31,881$                

9 1.12 0.2            108            0.0 ft 24                 18                 18                 -$                     -$                        158,914$                  125,447.88$       1,082,101$                0.2500$                   39,210$            30,952.55$               30,953$                

10 1.12 0.2            109            0.0 ft 24                 18                 18                 -$                     -$                        165,270$                  126,665.82$       1,208,767$                0.2500$                   39,210$            30,051.02$               30,051$                

11 1.12 0.2            110            0.0 ft 24                 18                 18                 -$                     -$                        171,881$                  127,895.58$       1,336,662$                0.2500$                   39,210$            29,175.74$               29,176$                

12 1.12 0.2            112            0.0 ft 24                 18                 18                 -$                     -$                        178,756$                  129,137.29$       1,465,800$                0.2500$                   39,210$            28,325.96$               28,326$                

13 1.12 0.2            113            0.0 ft 24                 18                 18                 -$                     -$                        185,906$                  130,391.05$       1,596,191$                0.2500$                   39,210$            27,500.94$               27,501$                

14 1.12 0.2            114            0.0 ft 24                 18                 18                 -$                     -$                        193,343$                  131,656.98$       1,727,848$                0.2500$                   39,210$            26,699.94$               26,700$                

15 1.12 0.2            115            0.0 ft 24                 18                 18                 -$                     -$                        201,076$                  132,935.20$       1,860,783$                0.2500$                   39,210$            25,922.27$               25,922$                

16 1.12 0.2            116            0.0 ft 24                 18                 18                 -$                     -$                        209,119$                  134,225.84$       1,995,009$                0.2500$                   39,210$            25,167.25$               25,167$                

17 1.12 0.2            117            0.0 ft 24                 18                 18                 -$                     -$                        217,484$                  135,529.00$       2,130,538$                0.2500$                   39,210$            24,434.23$               24,434$                

18 1.12 0.2            118            0.0 ft 24                 18                 18                 -$                     -$                        226,184$                  136,844.81$       2,267,383$                0.2500$                   39,210$            23,722.55$               23,723$                

19 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        235,231$                  138,173.41$       2,405,556$                0.2500$                   39,210$            23,031.60$               23,032$                

20 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        244,640$                  139,514.89$       2,545,071$                0.2500$                   39,210$            22,360.78$               22,361$                

21 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        254,426$                  140,869.41$       2,685,940$                0.2500$                   39,210$            21,709.49$               21,709$                

22 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        264,603$                  142,237.07$       2,828,177$                0.2500$                   39,210$            21,077.18$               21,077$                

23 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        275,187$                  143,618.01$       2,971,795$                0.2500$                   39,210$            20,463.28$               20,463$                

24 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        286,194$                  145,012.36$       3,116,808$                0.2500$                   39,210$            19,867.26$               19,867$                

25 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        297,642$                  146,420.25$       3,263,228$                0.2500$                   39,210$            19,288.60$               19,289$                

26 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        309,548$                  147,841.81$       3,411,070$                0.2500$                   39,210$            18,726.80$               18,727$                

27 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        321,930$                  149,277.16$       3,560,347$                0.2500$                   39,210$            18,181.36$               18,181$                

28 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        334,807$                  150,726.46$       3,711,073$                0.2500$                   39,210$            17,651.80$               17,652$                

29 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        348,199$                  152,189.82$       3,863,263$                0.2500$                   39,210$            17,137.67$               17,138$                

30 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        362,127$                  153,667.39$       4,016,931$                0.2500$                   39,210$            16,638.52$               16,639$                

31 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        376,612$                  155,159.31$       4,172,090$                0.2500$                   39,210$            16,153.90$               16,154$                

32 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        391,677$                  156,665.71$       4,328,756$                0.2500$                   39,210$            15,683.40$               15,683$                

33 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        407,344$                  158,186.74$       4,486,942$                0.2500$                   39,210$            15,226.60$               15,227$                

34 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        423,638$                  159,722.53$       4,646,665$                0.2500$                   39,210$            14,783.11$               14,783$                

35 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        440,583$                  161,273.23$       4,807,938$                0.2500$                   39,210$            14,352.53$               14,353$                

36 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        458,207$                  162,838.99$       4,970,777$                0.2500$                   39,210$            13,934.50$               13,934$                

37 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        476,535$                  164,419.95$       5,135,197$                0.2500$                   39,210$            13,528.64$               13,529$                

38 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        495,596$                  166,016.26$       5,301,213$                0.2500$                   39,210$            13,134.60$               13,135$                

39 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        515,420$                  167,628.07$       5,468,841$                0.2500$                   39,210$            12,752.04$               12,752$                

40 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        536,037$                  169,255.53$       5,638,097$                0.2500$                   39,210$            12,380.62$               12,381$                

41 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        557,478$                  170,898.79$       5,808,996$                0.2500$                   39,210$            12,020.02$               12,020$                

42 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        579,777$                  172,558.00$       5,981,554$                0.2500$                   39,210$            11,669.92$               11,670$                

43 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        602,969$                  174,233.32$       6,155,787$                0.2500$                   39,210$            11,330.02$               11,330$                

44 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        627,087$                  175,924.91$       6,331,712$                0.2500$                   39,210$            11,000.02$               11,000$                

45 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        652,171$                  177,632.91$       6,509,345$                0.2500$                   39,210$            10,679.63$               10,680$                

46 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        678,258$                  179,357.51$       6,688,702$                0.2500$                   39,210$            10,368.57$               10,369$                

47 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        705,388$                  181,098.84$       6,869,801$                0.2500$                   39,210$            10,066.58$               10,067$                

48 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        733,603$                  182,857.08$       7,052,658$                0.2500$                   39,210$            9,773.38$                 9,773$                  

49 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        762,948$                  184,632.39$       7,237,291$                0.2500$                   39,210$            9,488.71$                 9,489$                  

50 1.12 0.2            120            0.0 ft 24                 18                 18                 -$                     -$                        793,465$                  186,424.94$       7,423,716$                0.2500$                   39,210$            9,212.34$                 9,212$                  

50 Year Present Worth of Facility/O&M/Power Costs: 18,347,839$            

Assumptions:

1.) Project Capital Cost are based on Total Estimated Cost including Contingency.

Life of Facility: 25 Years 50 Years

Pipelines: XX

Pump Station(s) - Mech/Elec XX XX

Pump Station(s) - Pipe/Struct XX

Special Crossings XX

Power Transmission XX

Misc. Costs XX

Base Cost Contingency Admin, Eng Total

Water Distribution System 8,105,983$              -$                          1,459,077$         9,565,000$                

PRVs' and Valves -$                        -$                          -$                    -$                          

Special Crossings -$                        -$                          -$                    -$                          

Power Transmission -$                        -$                          -$                    -$                          

Misc. Costs 320,000$                 -$                          -$                    320,000$                  

-$                          1,459,077$         

8,425,983$              Total: 9,885,000$                

Lifecycle Cost for Water Distribution System
Power Usage Capital Cost O & M Cost Power Cost
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  F C = C C ∗   ( 1 + r )  t


  146   E R C s ∗   178   g a l l o n s  E R C + 1200 , 000   g a l l o n s = 145 , 988   g a l l o n s


 


  184   E R C s ∗ 400   g a l l o n s  E R C + 120 , 000   g a l l o n s = 193 , 600   g a l l o n s



