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1.0 EXECUTIVE SUMMARY 

The City of Longmont’s (City) Integrated Treated Water Supply Master Plan (ITWSMP) recommends 

replacing the existing Price Park reservoirs. There are two covered reservoirs located on the Price Park 

site, one with a 2 million gallon (MG) capacity, originally constructed in 1955, and 7 MG capacity, 

originally constructed in 1922. The 2 MG reservoir has been taken out of service due to aging 

infrastructure concerns, but the 7 MG remains in service. The 7 MG reservoir is operated in a fill and 

draw scheme, accepting water from transmission lines fed by the Nelson-Flanders Water Treatment Plant, 

and discharging water to Zone 1. The piping layout in the 7 MG reservoir causes issues with water quality 

and chlorine residual. Additionally, the influent pipe does not meet Colorado Department of Public Health 

and Environment (CDPHE) standards for potable water lines, as it does not remain pressurized on site. 

Due to aging infrastructure and water quality concerns, the 7 MG reservoir will need to be replaced. The 

site also contains additional structures including, power and communication equipment, an unused water 

storage tower, two pump stations, and a valve house. The yard piping on the Price Park site is an amalgam 

of piping, valves, and vaults from years of alterations to the site. There are several abandoned pipes with 

their associated valves, vaults, and meters located throughout the site. 

Burns & McDonnell Engineering (Burns & McDonnell) completed an assessment of the Price Park site in 

2017, recommending the construction of a new 5 MG concrete tank, as well as a pump station for 

emergency use, Zone 1 pressure reducing valve (PRV), and simplified yard piping connections. This 

complete assessment can be referenced in Appendix A. 

Recent City evaluation of the ITWSMP revealed the need for additional potable water storage to 

accommodate emergency scenarios at current demands. The City identified two potential tank sizes that 

would help meet their emergency storage needs. The City requested that Burns & McDonnell evaluate an 

alternative design that would increase the storage tank size at Price Park to 8 MG. This expanded 

evaluation includes the original proposed pump station from the 2017 study; however the pump station 

has been upgraded from an emergency pump station to one that will operate daily as well as meet 

emergency demands. The purpose of this technical memorandum is to summarize the two tank size 

alternatives analysis and provide recommendations and cost estimates for both alternatives, including the 

pump station, piping, and other associated site work. 

Both designs generally include the following at the Price Park site: construction of a new pre-stressed 

American Water Works Association (AWWA) D110 Type 3 (pre-stressed) concrete tank, as well as a 12 

million gallon per day (MGD) pump station, several PRVs, and yard piping modifications to simplify 

City of Longmont, Colorado 1-1 Burns & McDonnell 
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connections while maintaining functionality. The alternatives evaluated in this study were a 5 MG tank or 

an 8 MG tank. Table 1-1 below shows a cost comparison for the two alternatives, including total cost of 

ownership over 60 years. 

Table 1-1: Net Present Worth of Alternatives 

Alternative 
Capital 
Cost(1) 

Maintenance 
Cost over 60 
Years 

Net Present 
Worth 
(60 yrs) (2) 

Total Cost of 
Ownership (60 
yrs) 

5 MG Tank $21,900,000 $4,900,000 $26,800,000 $28,900,000 

8 MG Tank $24,900,000 $6,000,000 $30,900,000 $33,600,000 

(1) – Includes total project costs 

(2) – Based on 2% inflation rate and 1% discount 

Although a 5 MG tank replacement project is identified in the City’s current Master Plan, this tank 

volume does not allow the City to adequately respond to the defining emergency scenario as discussed in 

Section 2. To provide the City with the robustness and flexibility within their system to meet current, 

future, and emergency demands, Burns & McDonnell recommends the 8 MG tank size alternative for the 

Price Park replacement project. 

City of Longmont, Colorado 1-2 Burns & McDonnell 
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2.0 INTRODUCTION 

The City of Longmont’s (City) is in need of replacing a reservoir in their distribution system, as 

delineated in the Integrated Treated Water Supply Master Plan (ITWSMP). There are two covered 

reservoirs located on the Price Park site, one with a 2 million gallon (MG) capacity, originally constructed 

in 1955, and 7 MG capacity, originally constructed in 1922. The 2 MG reservoir has been taken out of 

service due to aging infrastructure concerns, but the 7 MG remains in service. 

The Price Park reservoirs are planned for replacement due to aging infrastructure, operation and 

maintenance costs, public employee safety concerns, and water quality concerns. The site also contains 

additional structures, including power and communication equipment, an unused water storage tower, two 

pump stations, and a valve house. The yard piping on the Price Park site is an amalgam of piping, valves, 

and vaults from years of alterations to the site. There are several abandoned pipes with their associated 

valves, vaults, and meters located throughout the site. 

Burns & McDonnell Engineering (Burns & McDonnell) completed an assessment of the Price Park site in 

2017, recommending the construction of a new 5 MG concrete tank, as well as a pump station for 

emergency use, Zone 1 pressure reducing valve (PRV), and simplified yard piping connections. This 

complete assessment can be referenced in Appendix A. 

Recent City evaluation of the ITWSMP revealed the need for additional potable water storage to 

accommodate emergency scenarios at current demands. The City identified two potential tank sizes that 

would help meet their emergency storage needs. The City requested that Burns & McDonnell evaluate an 

alternative design that would increase the storage tank size at Price Park to 8 MG. This expanded 

evaluation includes the original proposed pump station from the 2017 study, however the pump station 

has been upgraded from an emergency pump station to one that will operate daily as well as meet 

emergency demands. The purpose of this technical memorandum is to summarize the two tank size 

alternatives analysis and provide recommendations and cost estimates for both alternatives, including the 

pump station, piping, and other associated site work. 

Both designs generally include the following at the Price Park site: construction of a new pre-stressed 

American Water Works Association (AWWA) D110 Type 3 (pre-stressed) concrete tank, as well as a 12 

million gallon per day (MGD) pump station, several PRVs, and yard piping modifications to simplify 

connections while maintaining functionality. 

City of Longmont, Colorado 2-1 Burns & McDonnell 
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2.1 Price Park Site Background 

The Price Park Reservoir site is located near the Sunset Swimming Pool, on the northwest corner of 

Sunset Street and Longs Peak Avenue in the City of Longmont, Colorado. Adjacent to the site are 

established residential neighborhoods, Price Park, Sunset Golf Course, and as mentioned above, the 

Sunset Swimming Pool. The site is the highest point in the City east of Hover Street, making it a desirable 

location for water storage. The City has used the Price Park location, originally called Reservoir Hill, for 

water storage since 1882. As shown in Figure 2-1, the site contains the following structures: 

• One 7 MG reservoir currently in service 

• One 2 MG reservoir currently out of service 

• Power and communication equipment 

• An unused water storage tower repurposed as a communication tower 

• Out of service pump station 

• A valve house 

The existing 2 MG reservoir was constructed in 1955 and was taken out of service in 1990 because the 

condition of the reservoir made it unusable. The original 7 MG reservoir was constructed in 1922, and has 

undergone major construction projects in 1974, 1987, 1990, and 2007. The current 7 MG reservoir is 

lined and covered. The reservoir is operated in a fill and draw scheme, accepting water from transmission 

lines fed by the Nelson-Flanders Water Treatment Plant, and discharging water to Zone 1. The current 

inlet and outlet piping are located in close proximity to one another within the reservoir, causing water to 

short-circuit within the reservoir. This piping layout in the 7 MG reservoir causes issues with water 

quality and chlorine residual. Additionally, the influent pipe does not meet Colorado Department of 

Public Health and Environment (CDPHE) standards for potable water pressure lines, as it does not remain 

pressurized on site. 

The yard piping on the Price Park site is an amalgam of piping, valves, and vaults from years of 

alterations of the site (Figure 2-1). As discussed above, two transmission lines enter the site from the 

north, passing through one of two PRVs, and fill the 7 MG reservoir. The pipe serving Zone 1 exits the 

site on the west. Zone 3 piping crosses the site from the west to the east, splitting and feeding Zone 3 in 

five different locations. Additionally, Zone 3 passes through a PRV and feeds Zone 2, which also splits 

and feeds Zone 2 in two different locations on the east side of the site. There are several abandoned pipes 

with their associated valves, vaults, and meters located throughout the site. 

City of Longmont, Colorado 2-2 Burns & McDonnell 
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3.0 MASTER PLAN STORAGE REQUIREMENTS 

The City’s ITWSMP considered three primary functions when evaluating the adequacy of existing and 

planned potable water storage facilities: equalization storage, fire flow storage, and emergency storage. 

The City determined that it is in need of additional storage primarily for emergency storage. This 

additional storage would also maintain a better storage to demand ratio for future demands. A single 

firefighting event requires a smaller storage volume. 

3.1 Equalization Storage 

Equalization storage provides flow equalization between water treatment plant production and water 

distribution system demand. The distribution system has a diurnal demand pattern with system demands 

peaking in the morning and evening due to indoor household use and outdoor watering. The most 

efficient overall system operation allows treatment plant production and pumping facilities to run at a 

steady rate and relies on the drawdown of storage tanks to make up for temporary deficits between the 

system demand and the steady supply rate. The reservoirs are then refilled when the demand falls below 

the supply rate during the midday. 

The ITWSMP analysis of the diurnal pattern and storage use for 2011 indicated that approximately 30% 

of the average day demand (ADD), 4 million gallons for current demands, and 8 million gallons for 

“buildout” demands, was needed for equalization storage. A City staff review of 2019 storage use shows a 

similar percentage. The ITWSMP noted that the current storage volume to ADD is slightly below the 

average of other front-range communities; but, would be reduced to the lower end of the range based on 

the master plan’s recommended storage for emergency storage and future demand projections. 

3.2 Fire Storage 

Fire flow storage is required to ensure adequate water supply is available to meet fire flow requirements 

based on the adopted International Fire Code (IFC). The largest single firefighting service required within 

the City is currently estimated to be 3,500 gallons per minute (gpm) for a duration of four hours which 

results in a required fire flow volume of 0.84 million gallons. 

3.3 Emergency Storage Scenario 

In order to evaluate the additional emergency storage required, the City refined the risk analysis in the 

ITWSMP that identified the capital projects required to continue water service during current and future 

emergency scenario demands. The master plan evaluated a series of emergency scenarios for storage 

requirements from a water balance perspective. The analysis concluded that the failure of the 54-inch 

City of Longmont, Colorado 3-1 Burns & McDonnell 



   

   

  

  

    

  

   

   

     

  

  

 

  

  

 

   

 

  

 

Price Park Tank Sizing & Conceptual Design Study Final Master Plan Storage Requirements 

transmission line along Highway 66, “Line C”, was the critical emergency scenario in the water 

distribution system.  In the revised analysis for this study, the key assumptions are: 

• Only one emergency occurs at one time (i.e., no multi‐system emergencies at one time). 

• Nelson‐Flanders WTP is the sole source of City treated water supply. 

• Failure occurs in afternoon before peak evening water demands. 

• Emergency is declared and water restrictions are issued within several hours. 

• Customers reduce water demand from maximum day demands (MDD) to ADD within 1 day. 

• Demand pattern and storage are based on current patterns and scaled to the projected demand. 

• Difference between summer and winter demand patterns represents outdoor water usage that is 

reduced by restrictions. 

• Interconnections are activated within two day shifts. 

• Analysis calculates the minimum storage over 7 day period. 

The first portion of the analysis revealed that existing conditions result in a depletion of water storage in 

less than 15 hours of the “Line C” emergency occurring, as shown in Figure 3-1. 

Figure 3-1. Emergency Scenario Modeling For Existing Conditions 

City of Longmont, Colorado 3-2 Burns & McDonnell 
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For the second portion of the analysis, the City identified the capital projects required to maintain 

minimum storage during the “Line C” emergency scenario. Generally, the City identified that the four 

interconnections that are currently under construction, a larger Price Park tank replacement project with a 

pump station allowed minimum storage to be maintained, as shown in Figure 3-2. 

Figure 3-2. Emergency Scenario Modeling With Additional Capital Projects 

The City’s analysis concluded with the following recommended capital improvement projects to address 

current demand storage concerns from the ITWSMP. 

• Interconnections with Left Hand Water District (outside the scope of this study) 

o 4 locations with a combined capacity of 8 MGD 

• Price Park Tank Replacement (within the scope of this study) 

o Increase 5 MG tank to an 8 MG Tank 

• 12 MGD Price Park Pump Station (within the scope of this study) 

o To deliver water into Zone 3 and maintain water quality 

The larger Price Park tank would also improve the storage to demand ratio for equalization storage. With 

the economies of scale, an estimated 18% increase in the construction cost would increase the storage 

volume by 60%. 

City of Longmont, Colorado 3-3 Burns & McDonnell 
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For future demand projections, the Reference Forecast (projections based on historic water consumption 

rates) will require either the second 8 MG North Tank as identified in the ITWSMP or replacement of the 

27” transmission line from the Montgomery Tank to the parallel 20” and 22” transmission lines with a 

36” transmission line and a control vault to deliver into Zone 3. For the Reference Forecast plus Variable 

Assumptions (redevelopment, allowance for larger industrial water user, climate variability, etc.), both the 

second North Tank and the larger 42” transmission line are needed to allow minimum storage to be 

maintained. 

Note that the field investigations for the Price Park tank project found that the leakage on the parallel 20” 

and 22” transmission lines that supply the Price Park site has increased from approximately 105,000 

gallons per day as measured in 2009 to 145,000 gallons per day in 2020. 

This study includes an evaluation of the 5 MG tank as recommended by the ITSWMP and the revised 8 

MG tank alternatives for the Price Park site, as well as design criteria for the associated 12 MGD pump 

station. 

City of Longmont, Colorado 3-4 Burns & McDonnell 
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4.0 PRICE PARK DESIGN BASIS 

4.1 Site Work 

Demolition recommended on the Price Park site includes the valve house, fill valve building, pump 

station, two (2) pressure regulating valve (PRV) vaults, multiple isolation valve vaults, and the 2 MG and 

7 MG covered reservoirs, as shown in Figure 4-1. The existing reservoirs are buried and will therefore 

require extensive excavation and concrete demolition to be removed. Based on existing drawings and tank 

elevations, as well as proposed site grading, it is expected that approximately 19,200 cubic yards (CY) of 

excavation and 30,600 CY of backfill will be required to remove the reservoirs and re-grade the site 

around the new tank. 

The following infrastructure will remain at the Price Park site as it is currently in use by Longmont Power 

and Communications: the water tower, generator building, and communication equipment on the 

southeast side of the site. The tower will be fenced off during construction and separate access will be 

maintained. Any yard piping, valves, and vaults that have been or will be abandoned will be removed if 

new piping is being installed in the immediate vicinity of the abandoned lines. 

Proposed site work will allow for a more efficient and unified landscape with the adjacent pool and park, 

enhancing access and usability to public spaces. The site plan, as shown in Figure 4-2 with a 5 MG tank, 

also decreases the footprint of structure on the site.  This allows for inclusion of low impact development 

infrastructure such as grassy swales and increases grassy surfaces, improving water infiltration on site. 

The proposed site plan moves the tank away from Longs Peak Avenue and neighboring residences and an 

ornamental fence will surround the site, improving safety and security for the water storage tank. 

4.2 Tank Design 

During the original site assessment in 2016, geotechnical borings and investigation for the site were 

provided. Based on the conditions discovered and the concerns for differential settlement, Burns & 

McDonnell recommended skin friction drilled piers for the foundation of the new tank. The 2017 study 

also included a tank type alternatives analysis, which recommended a post-tensioned concrete tank due to 

its relatively low comparative capital cost and comparatively lowest maintenance costs. Due to changes in 

the construction industry and market conditions, Burns & McDonnell no longer recommends this tank 

type for this project. Instead, Burns & McDonnell recommends a pre-stressed AWWA D110 Type 3 

concrete tank. This tank type has many similar benefits to the originally recommended tank regarding 

costs; however this tank type is more readily available for construction in current market conditions. 

City of Longmont, Colorado 4-1 Burns & McDonnell 
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After reviewing tank elevation options, it was determined that a tank floor elevation of 5089 feet provided 

the City with the most benefit, as shown in Figure 4-3. This tank height minimizing above grade structure 

height and doesn’t require additional excavation from what is required for existing reservoir removal. 

This tank height also pressurizes the tank inlet line, increasing pressure in some service areas and 

increasing fire flows. The tank can be designed with either a domed roof or a flat roof, with a cost adder 

for the flat roof option. The tank architecture will be compatible with the surrounding properties. Piping 

associated with the tank includes an overflow pipe, a 12-inch tank drain, a tank mixing system interior to 

the tank itself, and a tank vent with a 24 mesh screen. The overflow will daylight outside of the tank, and 

the tank drain will tie into the existing tank drain line. Tank fill lines and valves will remain at the current 

24-inch size. 
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Figure 4-3: Comparison Of The Existing 7 MG Reservoir To The Proposed Elevations Of The New 5 
MG Tank Alternative 

4.2.1 Tank Sizing Alternatives 

Two sizes were considered for the Price Park tank replacement.  One alternative is to replace the existing 

2 and 7 MG tanks with a 5 MG tank, as outlined in the City’s ITWSMP. When the Price Park site was 

originally evaluated by the City, it was determined that replacing the entire 7 MG storage capacity of the 

existing reservoir wasn’t necessary to meet current demands (equalization storage requirements) and that 

less volume would improve water quality in Zone 1 by lowering the storage to demand ratio at the Price 

Park site. The emergency scenario analysis placed additional storage at the North Tank site but did not 

evaluate the individual tank sites as presented in Section 3 of this report. 

A 30-foot tall by 175-foot diameter 5 MG tank size would minimize additional excavation for the 

construction of a new tank but would require more imported material to backfill around the tank. For both 

alternatives, a 30-feet tall tank minimizes the tank footprint but increases the above grade structure height 

when compared to a 24-foot tall tank. 

The second alternative for the Price Park tank replacement is to replace the existing 2 and 7 MG tanks 

with an 8 MG tank. An 8 MG tank would help meet the City’s goal of having enough water storage to 

maintain a minimum storage during the emergency scenario discussed in Section 3 of this report, and 

would contribute to required storage for future equalization storage. This alternative assumes a 30-feet tall 

by 220-feet diameter tank, which would increase additional excavation for the construction of a new tank. 

However, this alternative would decrease the imported material to backfill around the tank and result in 

less construction truck traffic. To some degree, the additional excavation can be offset by stepped instead 

of sloped excavation walls. 

Pump station sizing and yard piping sizing/configuration would remain the same for both alternatives. A 

summary of the major differences between these two tank sizes are listed below in Table 4-1. 
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Table 4-1: Tank Size Comparison 

Characteristic 5 MG Tank 8 MG Tank 

Diameter 175 feet 220 feet 

Concrete Required (Slab, Piers, Etc.) Less More 

Demands Met Current Only 
Current, Future, Current 

Emergency 

Backfill Required More Less 

Impermeable Surfaces Less More 

Electrical Costs 
Less (less pump runtime for 

water turnover) 

More (more pump runtime for 

water turnover) 

4.3 Pump Station 

The 2017 study included a small packaged/pre-fabricated pump station that was intended to be operated 

in emergencies only without defining the emergency pumping needs. Preliminary sizing of pumps and/or 

design points (flow and head) for these pumps was not performed at that time. The City’s analysis of the 

emergency scenario as discussed in Section 3.0 of this report has identified the need for a more robust 

pump station. The pump station included with this design is assumed to run on a daily basis for water 

turnover as well as to provide the full pumping capacity required to meet the demands of the emergency 

scenario. 

Based on hydraulic modeling results from the City, it is anticipated that the pump station will operate 

from 1.8-2.5 MGD at current ADD and 3.5-5.0 MGD at current MDD. Current ADD flows are 13.74 

MGD and current MDD flows are 28.12 MGD. Water will be pumped from Zone 1 to Zone 3 on a daily 

basis at a maximum flow of 7.3 MGD, while the full capacity of the pump station provides the 

recommended 12.1 MGD flow for the emergency scenario as described in Section 3.0 of this report. Daily 

operational hours will vary with the tank size selected, with the 8 MG tank being associated with a longer 

daily operational period for the pump station. Daily operation will maintain acceptable water quality in 

the tank by driving tank volume turnover. 

Given the design conditions determined by the City during hydraulic modeling, preliminary pump sizes of 

250 horsepower (hp) and 100 hp have been selected by Burns & McDonnell. Additionally, a bypass PRV 

is located in the proposed pump station that allows Zone 1 to be fed by Zone 3 and maintains flow in the 

transmission line to Zone 1. The PRV basis of design, as indicated by the City, is a model 106 8-inch 

Singer Valve. General pump design criteria are shown in Table 4-2, and pump operating conditions based 

on hydraulic modeling results are show in Table 4-3. A sketch of the pump station is shown in Figure 4-4. 

Elevations shown for pump centerline and pump station floor have been selected based on the following 

assumptions: 
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• Minimum Water Level In Tank (For Pump Control): 5092.00 

• Net Positive Suction Head (NPSH) Required Based On Pump Selections: 12 Feet 

• NPSH Available Based On Calcs: 26 feet 

• Maximum Pump Centerline: 5090.00 

• Grade Elevation: 5099.00 

• Top of Pump Station: 1 Foot Above Grade 

Table 4-2: Pump Design Criteria 

Small Pumps 

Flow (gpm / mgd) Head (ft) 

Design Point 1 2100 / 3.02 128 

Design Point 2 1750 / 2.52 113 

Design Point 3 1225 / 1.77 93 

VFD Yes 

HP 100 

No. of Pumps 2 

Large Pump 

Flow (gpm / mgd) Head (ft) 

Design Point 2 4200 / 6.04 129 

Design Point 2 3500 / 5.04 117 

Design Point 3 2450 / 3.54 93.5 

VFD Yes 

HP 250 

No. of Pumps 1 

Table 4-3: Pump Operational Conditions 

Small Pumps In Operation Large Pump In Operation 

Current ADD 1 0 

Current MDD 
2 0 

0 1 

Current MDD Emergency 2 1 

Buildout ADD 1 0 

Buildout MDD 
2 0 

0 1 

Buildout MDD Emergency 2 1 

A separate construction cost estimate for the pump station was developed and included in Appendix B. 

This cost estimate generally includes a vault-style pump station with a hatch, plus a stair arrangement for 

human access and hatches above all pumps and the PRV. The pump station is assumed to be cast-in-place 
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concrete with sloped floors to a sump. A sump pump and piping are provided, along with a unit heater. 

This design assumes that the meter is located in a separate vault outside of the pump station and is 

accounted for outside of the pump station cost estimate. The estimate also includes an above-ground 

masonry electrical building with associated heating, ventilation, and air conditioning (HVAC). The pump 

station could be constructed as a packaged/pre-fabricated pump station – this determination will be made 

during preliminary design. 
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4.4 Yard Piping 

This design includes new yard piping, with simplified routing to add flexibility to the City’s system as 

shown in Figure 4-5. The new yard piping will consist of: 

• Zone 3 line that crosses the site west to east, and connects to Zone 3 on the east side of the site 

• Transmission Zone lines from the north that will combine into one 30-inch polyvinyl chloride 

(PVC) line that will feed the tank and with a PRV to Zone 3 to replace the “West PRV” 

• Zone 3 to Zone 2 PRV and associated Zone 2 connection, replacing the “East PRV” 

• New overflow line 

• 30-inch outlet of the tank feeding Zone 1 
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4.5 Electric / Instrumentation and Controls 

Included in this design is the ability to monitor and control the equipment via Supervisory Control and 

Data Acquisition (SCADA) programming. The following equipment will be monitored and controlled by 

SCADA: 

• Level sensors in the tank 

• Flow meter on the pump and tank effluent and PRVs 

• Pressure transmitter on the pump effluent header and both sides of PRVs 

• Variable frequency drives on the pumps 

• Electrically actuated valves 

• Water quality parameters 

• Security alarms 

The pump station will also include a magnetic flowmeter that will be monitored via SCADA. The control 

and monitoring programming will be inspected and tested during startup, along with the tank, valves, and 

pump station, verifying performance of the new infrastructure. The pump station electrical room will be 

located above-ground and house all electrical components, including pump VFDs, for the pump station. 

Fiber communication lines that currently run through the site will be re-routed before the site demolition 

to maintain communications at the Sunset Pool Clubhouse. At this study phase, the design includes 

connections/contact for a portable generator at the site. During detailed design, electrical loads will be 

evaluated against current site electrical services to assess the need for additional services. 

4.6 Sustainability 

Longmont sustainability best practices were considered in the original 2016 study by Burns & McDonnell 

and in this updated design evaluation for the Price Park Tank. Appendix C includes a complete list of 

Longmont sustainability best practices and how they relate to this project. Additionally, the following are 

discussed below: 

• Integration low impact development 

• Public spaces 

• Vegetation 

• Hazard mitigation 

• Business development 

• Hydropower opportunities 
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• Material recycling opportunities 

Due to the large surface area of the current 2 MG and 7 MG reservoirs, much of the site is impenetrable to 

water infiltration. Additionally, the reservoirs were built close to neighboring houses, Longs Peak 

Avenue, and the Sunset Swimming Pool parking lot. Site work completed as part of this project would 

allow for a more efficient and unified landscape with the adjacent park and pool, enhancing access and 

usability to public spaces. This design provides site grading with a gradual slope up to the tank, allowing 

for the connection of the Sunset Swimming Pool parking lot and Price Park. The updated site plan also 

decreases the footprint of structures on the site, allowing for the inclusion of low impact development 

infrastructure such as grassy swales, which improves water infiltration on the site due to increasing grassy 

surface area. Additionally, the tank will be moved away from Longs Peak Avenue and neighboring 

residences and an ornamental fence will surround the site, improving safety and security for the water 

storage tank. The existing site has several mature trees and an educational garden. Roughly three quarters 

of the existing tress can be preserved while accommodating pipe installations and regrading. The removed 

trees and the educational garden can be replaced in the reclaimed area on the north side of the site, 

retaining the community education on the site. Construction projects support local economy through the 

use and patronage of local businesses during construction. 

An initial investigation into the feasibility of hydropower opportunities on the Price Park site was 

performed. The locations included in this investigation were the Alpine PRV, the Transmission Zone 

Feed to Price Park Fill Valve, and the Price Park West PRV. Turbine efficiency was assumed to be 70% 

for all locations, and the cost per kW-h used was $0.12 (not accounting for change in the demand charge). 

Table 4-4 below shows the results of the initial investigation. The Alpine PRV location was not evaluated 

further than selected a unit size, due to this location not being a feasible option for a hydropower 

opportunity. Operation and maintenance costs were not evaluated for these locations. In general, turbine 

maintenance is more alike to a pump than a valve and may require periodic outages for maintenance. The 

equipment costs stated below are in 2020 dollars and only include turbine equipment. The cost does not 

include engineering, construction, or any ancillary components. 
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Table 4-4: Hydropower Investigation Results 

Alpine PRV 

Operational Assumptions 
Downstream pressure = average of min and max 

historic values 

Downstream pressure is constant for all flowrates 

Operates 100% of the year (50% at min flow, 

50% at max flow) 

Unit Size Selected 6 kW 

Power Generated 31,760 kW-h/year 

Approximate Equipment Cost $75,000 

Payback Period 20-years 

Fill Valve 

Operational Assumptions Operates 16% of the summer, 10% of the winter 

Unit Size Selected 42 kW 

Power Generated 26,510 kW-h/year 

Approximate Equipment Cost $95,000 

Payback Period 30-years 

Price Park West PRV 

Operational Assumptions Operates 30% of the summer, 36% of the winter 

Unit Size Selected 3 kW 

Initial geotechnical investigations on the site have revealed that the concrete foundation of the existing 7 

MG reservoir doesn’t contain rebar and is reinforced by a wire mesh. The City has experience on previous 

projects with recycling this type of concrete. It is assumed that the majority of the concrete demolition 

planned for the existing 7 MG tank may be considered recyclable, contributing to the City’s sustainability 

best practices. 

4.7 Cost Comparison 

4.7.1 Total Project Capital Costs 

The total project construction costs presented below (Table 4-5) include the capital costs of the tank, 

foundations, yard piping and valves, pumps, site work, utility structures, and electrical/SCADA, as well 

as general contractor conditions/overhead & profit and engineering design. Capital cost estimates are in 

line with AACE Class 4, which have an expected accuracy range of -15% to -30% on the low side and 

+20% to +50% on the high side. Appendix B includes a more detailed breakdown on these costs for each 

tank alternative. A total cost of ownership comparison was also completed for the tank alternatives. The 

cost of ownership was calculated over a 60-year period. Appendix D includes a more detailed breakdown 

on these costs for each option. 
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Table 4-5: Net Present Worth Of Tank Alternatives 

Tank Options Capital Cost(1) 

Maintenance 
Cost over 60 
Years 

Net Present 
Worth 
(60 yrs) (2) 

Total Cost of 
Ownership (60 
yrs) 

5 MG Tank $21,900,000 $4,900,000 $26,800,000 $28,900,000 

8 MG Tank $24,900,000 $6,000,000 $30,900,000 $33,600,000 

(1) - Includes total project costs. 

(2) - Based on 2% inflation rate and 1% discount rate 

These conceptual opinions of probable construction costs rely primarily on Burns and McDonnell’s 

experience and judgments as professional consultants combined with information from past experience, 

vendors, and published sources. All cost opinions are shown in 2021 dollars.  Consideration should be 

made for increases in material and labor costs for the construction during subsequent years.  

The construction industry has experienced dramatic cost changes in materials in the past decade.  Material 

costs for concrete, steel, copper, and other metals continue to fluctuate. Recent government and banking 

industry issues have contributed to even more overall economic uncertainty. The instability of fuel prices 

affects nearly all material costs. 

Many other items can also influence the local bidding environment. Burns & McDonnell has no control 

over weather, cost and availability of labor, material and equipment, labor productivity, construction 

contractor's procedures and methods, unavoidable delays, construction contractor's methods of 

determining prices, economic conditions, government regulations and laws (including the interpretation 

thereof), competitive bidding or market conditions and other factors affecting such opinions or 

projections; consequently, the final costs may vary from the opinions of costs presented here. Moreover, 

the cost opinions presented here are only conceptual in nature and can vary significantly as design and 

detail is added to the project. Project budgets should continue to be carefully reviewed at regular intervals 

to assist in the decision-making process. 

City of Longmont, Colorado 4-15 Burns & McDonnell 



   

   

  

   

  

   

    

 

 

     

      

      

 

 

  

  

 

 

 

Price Park Tank Sizing & Conceptual Design Study Final Recommendations 

5.0 RECOMMENDATIONS 

This report presented two alternatives for the Price Park Tank replacement project: to replace the existing 

tanks with either a 5 MG tank or an 8 MG tank. The benefits of the 5 MG include lower overall 

construction costs, as well as lower electrical costs from a shorter daily pump station operation timeframe. 

The 8 MG tank alternative provides many benefits to the City, including increasing overall storage to 

demand ratio, maintaining minimum storage with buffer (during emergency scenario as described in 

Section 2), and potentially eliminating the need for additional interconnections from other water districts. 

This tank size does come with a cost increase, with generally 18% additional cost for a 60% increase in 

storage volume. This increase in storage volume over the 5 MG tank replacement would delay the need 

for the City to construct additional storage volume as demands increase in the future. 

Although a 5 MG tank replacement project is identified in the City’s current Master Plan, this tank 

volume does not allow the City to adequately respond to the defining emergency scenario as discussed in 

Section 3. To provide the City with the robustness and flexibility within their system to meet current, 

future, and emergency demands, Burns & McDonnell recommends the 8 MG tank size alternative for the 

Price Park replacement project. 
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LIST OF ABBREVIATIONS 

Abbreviation Term/Phrase/Name 

AWWA American Water Works Association 

Burns & McDonnell Burns & McDonnell Engineering Company, Inc. 

City City of Longmont 

CIP Cast-in-Place Conventionally Reinforced Concrete 

SCADA Supervisory Control and Data Acquisition 

gpm Gallons per minute 

ITWSMP Integrated Treated Water Supply Master Plan 

MG Million gallons 

Type 1 AWWA D110 Type 1 Prestressed Concrete Tank 

Type 3 AWWA D110 Type 3 Prestressed Concrete Tank 
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1.0 EXECUTIVE SUMMARY 

The City of Longmont’s (City) Integrated Treated Water Supply Master Plan (ITWSMP) recommended 

replacing the existing Price Park reservoir. Funding for this replacement project has been budgeted in the 

water rate and fee study, and included in the 5-year Capital Improvement Program. 

There are two covered reservoirs located on the Price Park Site, one with a 2 million gallon (MG) 

capacity and 7 MG capacity. The 2 MG reservoir has been taken out of service due to aging infrastructure 

concerns, but the 7 MG remains in service. Due to aging infrastructure and water quality concerns, the 7 

MG reservoir will need to be replaced. Because the City does not need the full 7 MG of storage, the 7 MG 

reservoir will be replaced with a smaller 5 MG tank. Burns & McDonnell reviewed existing reservoir 

information, City documentation, and survey information of the Price Park site. 

Additionally, Burns & McDonnell has provided geotechnical boring and investigation for the site. The 

geotechnical investigation indicated that there is no bedrock within the testing depth of 50 to 60 feet. The 

soils on the site are clay type, which are unsuitable for support of structure foundations. Due to concerns 

for differential settlement, Burns & McDonnell recommends skin friction drilled piers for the foundation 

of the new tank. 

The tank’s foundation may be located at different elevations on the site. Burns & McDonnell investigated 

three elevations, and recommend that constructing the new tank, with the dimensions of 30-feet tall by 

175-feet diameter, with a floor elevation of 5,091 feet, would provide the City with the most benefit. 

These benefits include raising pressure in Zone 1 higher than the 55 psi benchmark in most homes, 

increasing fire flows by an average of 250 gpm, and minimizing the above grade structure height as well 

as the diameter of the tank. 

Burns & McDonnell evaluated several tank types in this report for use as a tank replacement for the Price 

Park Reservoir. Water tanks can be made out of either steel or concrete, each having their own advantages 

and disadvantages. Steel tanks typically have a lower initial cost, but higher life-cycle costs. Concrete 

tanks have a greater initial cost, but are more durable and require less maintenance cost over time. Burns 

& McDonnell determined that for this application, a post-tensioned concrete tank has the lowest life-cycle 

costs, and therefore is recommended for this project (see Table 1-1). 

Additionally, new yard piping and routing has been proposed to simplify the current piping layout and 

add flexibility to Longmont’s system. A new pressure reducing valve (PRV) and pump station connecting 

Zone 1 and Zone 3 will be added to the site to allow water to pass between Zone 1 and Zone 3. 

City of Longmont, Colorado 1-1 Burns & McDonnell 



   

   

 

   

 

  

 
 

 
  

 

 
        

   

        

        

        

          

         

        

     

     

           

   

Price Park Tank Evaluation Final Executive Summary 

All of these updates have been included in several site drawings found in Appendix C, a complete 

collection of cost opinions for the different tank options are found in Appendix E, and site renderings are 

in Appendix F. 

Table 1-1: Net Present Worth of tank alternatives 

Tank Options 
Capital 
Cost(1) 

Maintenance 
Cost over 60 
Years 

Net Present 
Worth 
(60 yrs) (2) 

Welded Steel Tank with Aluminum Dome Roof $9,300,000 $5,200,000 $14,400,000 

Bolted Steel Tank with Aluminum Dome Roof $7,700,000 $7,700,000 $15,400,000 

Conventionally Reinforced - Flat Roof $9,800,000 $1,600,000 $11,400,000 

Prestressed Concrete (Type 1) - Flat Roof $9,700,000 $1,700,000 $11,300,000 

Prestressed Concrete (Type 3) - Dome Roof $9,400,000 $1,600,000 $11,700,000 

Post-Tensioned Concrete - Flat Roof $9,600,000 $1,300,000 $11,000,000 

(1) - Includes total project costs. 

(2) - Based on 2% inflation rate and 1% discount rate 

City of Longmont, Colorado 1-2 Burns & McDonnell 



   

   

  

    

   

  

  

   

    

  

  

 

 

   

  

   

   

     

       

  

  

   

 

   

      

   

     

 

  

  

  

    

 

Price Park Tank Evaluation Final Project Background 

2.0 PROJECT BACKGROUND 

The City is in need of replacing a reservoir in their distribution system as delineated in the ITWSMP.  The 

Price Park reservoir is planned for replacement due to operation and maintenance costs, public employee 

safety concerns, and water quality concerns. The Price Park Reservoir replacement has been budgeted in 

the City’s water rate and fee study, and is included in the 5-year Capital Improvement Program. The 

project will include methods to consider differing viewpoints and feedback from stakeholders and the 

public during the bond election, final design, and construction services. Financing for this project is not 

included in the conceptual design. 

The Price Park Reservoir site is located near the Sunset Swimming Pool, on the northwest corner of 

Sunset Street and Longs Peak Avenue in the City of Longmont, Colorado. The City has used the Price 

Park location for water storage since 1882. The site contains the following structures: two reservoirs, one 

used and one unused, power and communication equipment, an unused water storage tower, two pump 

stations, and a valve house (Figure 2-1). Adjacent to the site are established neighborhoods, Price Park, 

Sunset Golf Course, and as mentioned above, the Sunset Swimming Pool. The site is the highest point in 

the City east of Hover Street, making it a desirable location for water storage. 

The two original reservoirs, with a combined capacity of 1.1 MG, were constructed in 1882. The 2 2 MG 

reservoir was constructed in 1955. The 2 MG reservoir was taken out of service in 1990 because the 

condition of the reservoir makes it unusable. The original 7 MG reservoir was constructed in 1922, and 

has undergone major construction projects in 1974, 1987, 1990, and 2007. See Appendix A for historical 

photographs, site plans, and newspaper articles of the Price Park site curtesy of the Longmont Museum. 

The current 7 MG reservoir is lined and covered. The reservoir is operated in a fill and draw scheme, 

accepting water from transmission lines fed by the Nelson-Flanders Water Treatment Plant, and 

discharging water to Zone 1. The tank is filled until the tank level reaches 11 feet in the winter, or 13 feet 

in the summer. The current inlet and outlet piping are located in close proximity to one another, allowing 

water to short-circuit the reservoir. This piping layout in the 7 MG reservoir causes issues with water 

quality and chlorine residual. Additionally, the influent pipe does not meet CDPHE standards for potable 

water pressure lines, as it does not remain pressurized on site. 

The yard piping on the Price Park site is an amalgam of piping, valves, and vaults from years of 

alterations of the site (Figure 2-1). As discussed above, two transmission lines enter the site from the 

north, passing through one of two PRVs, and fill the 7 MG reservoir. Piping serving Zone 1 exits the site 

on the west. Zone 3 piping crosses the site from the west to the east, splitting and feeding Zone 3 in two 

City of Longmont, Colorado 2-1 Burns & McDonnell 
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Price Park Tank Evaluation Final Project Background 

different locations. Additionally, Zone 3 also passes through a PRV and feeds Zone 2, which also splits 

and feeds Zone 2 in two different locations on the east side of the site. There are several abandoned pipes, 

with their associated valves, vaults, and meters, located throughout the site. 

2.1 Existing Data Review 

Table 2-1 describes new and existing data used in the compilation of this report. It summarizes existing 

drawings, reports, specifications, and photographs on the Price Park site. The existing site and reservoir 

drawings show details such as existing overflow elevations, floor elevations, and piping arrangements. 

The City has also provided Burns & McDonnell with preliminary hydraulic information of their 

distribution network. Burns & McDonnell used this data in conjunction with the survey and geotechnical 

information and reports to design the new tank. 

Table 2-1: Price Park Site Existing Data Review 

Document Name By Date Information 

Soil Investigation 

Existing Water Tank 
CTL/Thompson, Inc. May 1990 

Gives information on 

soil compressibility 

beneath 7 MG reservoir 

Integrated Treated 

Water Supply Master 

Plan 

CH2M Hill June 2013 

Information regarding 

City’s distribution 

network 

Restoration of the 

Price Park Water 

Storage Reservoirs 

Rothberg, Tamburini & 

Winsor, Inc. 
September 1990 

View cracks in 7 MG 

reservoir, inlet, outlet, 

and drain information 

Preliminary 

Geotechnical 

Engineering 

Investigation 

Burns & McDonnell 

and 

Kumar & Associates, 

Inc. 

September 2016 

Information on the soil 

borings around the 7 

MG reservoir and gives 

foundation 

recommendation 

Topographic Exhibit 

Burns & McDonnell 

and 

Flatirons, Inc. 

July 2016 Site survey data 

City of Longmont, Colorado 2-3 Burns & McDonnell 



   

   

  

  

   

   

  

    

  

    

   

  

    

  

  

  

 

 

  

  

   

 

     

 

    

 

    

  

 

 

  

  

 

Price Park Tank Evaluation Final Price Park Site Study 

3.0 PRICE PARK SITE STUDY 

3.1 Sustainability Considerations 

Longmont sustainability best practices were considered throughout the alternatives analysis for the new 

Price Park Tank. Certain aspects of the sustainable design will be discussed in later sections including: 

adaptability of the design, long-term maintenance and repairs, reliability, resilience, scale and massing, 

and site compatibility (Please see Appendix B for a complete list of Longmont sustainability best 

practices and where they are discussed in this report). Additionally, the following are discussed below: 

 Ongoing monitoring and evaluation 

 Commissioning 

 Integration low impact development 

 Public spaces 

 Vegetation 

 Hazard mitigation 

 Business development 

Included in the design of the tank and pump station is the ability to monitor and control the equipment via 

Supervisory Control and Data Acquisition (SCADA) programming. The following equipment will be 

monitored and controlled by SCADA: level sensors in the tank, flow meter on the pump and tank effluent, 

pressure transmitter on the pump effluent header, variable frequency drives on the pumps, electrically 

actuated valves. The control and monitoring programming will be inspected and tested during startup, 

along with the tank, valves, and pump station, verifying performance of the new infrastructure. 

Due to the large surface area of the current 2 MG and 7 MG reservoirs, much of the site is impenetrable to 

water infiltration. Additionally, the reservoirs were built close to neighboring houses, Longs Peak 

Avenue, and the Sunset Swimming Pool parking lot. Site work completed as part of this project would 

allow for a more efficient and unified landscape with the adjacent park and pool, enhancing access and 

usability to public spaces (see Figure 3-1). This design provides site grading with a gradual slope up to 

the tank, allowing for the connection of the Sunset Swimming Pool parking lot and Price Park. This site 

plan also decreases the footprint of structures on the site, allows for the inclusion of low impact 

development infrastructure such as grassy swales, and increases grassy surfaces, improving water 

infiltration on site. During construction there will be heavy truck traffic which may be concerning to the 

neighboring residences. Following construction completion, this truck traffic will cease, improving safety 

and noise concerns. Additionally, the tank will be moved away from Longs Peak Avenue and neighboring 

residences and an ornamental fence will surround the site, improving safety and security for the water 

storage tank. 

City of Longmont, Colorado 3-1 Burns & McDonnell 



Figure 3-1: Site Grading Plan

PROPOSED

175' TANK

5

0

9

0

5

0

9

5

5

0

8

9

5

0

9

1

5

0

9

2

5

0

9

3

5

0

9

4

5

0

9

6

5

0

9

7

5

0

9

8

5

0

9

9

5

0

9

5

5
0
9
6

C I
TY

 OF  LONGMONT

C O L O R A D O

L

O

N

G

S

 

P

E

A

K

 

A

V

E

 

CONCRETE 

VAULT (TYP) 

S
U

N
S

E
T

 
S

T
R

E
E

T
 

project: 

0 60' 

SCALE IN FEET 

120' 

NORTH 

date: NOVEMBER 2016 

PRICE PARK TANK 

EVALUATION 

drawing: 

SITE PLAN 

designed: J. SCHAEFER 

C105 



   

   

 

  

   

  

   

      

  

    

  

 

    

   

 

 

 
 

 

Price Park Tank Evaluation Final Price Park Site Study 

The existing site has several mature trees and an educational garden. Roughly three quarters of the 

existing tress can be preserved while accommodating pipe installations and regrading. The removed trees 

and the educational garden can be replaced in the reclaimed area on the north side of the site, retaining the 

community education on the site. Finally, construction projects support local economy through the use 

and patronage of local businesses during construction. 

3.2 Reservoir Elevation Alternatives and Excavation 

The ITWSMP indicated that the 7 MG of storage in the Price Park Reservoir was unneeded, and 

recommended replacing with a smaller 5 MG Tank. As the next step following the master plan, the City 

requested that Burns & McDonnell investigate different floor elevations for the 5 MG tank. 

Burns & McDonnell considered three different floor elevations. For Alternatives 1 and 2, the tank has a 

height of 30-feet, and a diameter of 175-feet. For Alternative 3, the tank diameter was increased to 200-

feet and the height decreased to 24-feet. Burns & McDonnell resized the tank for Option 3 to minimize 

the height of the new tank at the highest floor elevation. Additionally, because this option did not require 

additional excavation area, the tank diameter can increase. Figure 3-2 below reviews the existing and 

proposed tank elevations. 

Figure 3-2: Comparison of the existing 7 MG Reservoir to the proposed elevations of the new 5 
MG tank 

City of Longmont, Colorado 3-3 Burns & McDonnell 



   

   

 

 

  
  

 

     

   

 

     

    

  

  

     

         

         

         

Price Park Tank Evaluation Final Price Park Site Study 

Figure 3-2: Comparison of the existing 7 MG Reservoir to the proposed elevations of the new 5 
MG tank (cont) 

Each option requires different excavation and backfill quantities, as shown in Table 3-1. The amount of 

excavation and backfill depends on the tank elevation alternatives. More excavation is required as the 

elevation of the tank decreases. However, if some excavated soil can be re-used for backfill, excavation 

may decrease the quantity additional backfill delivered to the site. Alternative 1 places the new tank at the 

same elevation as the existing 7 MG reservoir (Figure 3-3). Alternatives 2 and 3 place the new 5 MG tank 

at higher elevations. Estimated excavation, backfill, and the costs for each are listed in the table below. 

Table 3-1: Replacement Tank Elevations 

Alternative Floor Elevation Excavation (CY) Backfill (CY) Total Cost 

1 5083 13,436 43,821 $667,775 

2 5091 11,982 53,478 $715,000 

3 5096 11,982 58,241 $762,000 

City of Longmont, Colorado 3-4 Burns & McDonnell 



   

   

 

   

 

 

 

 

   

 

Price Park Tank Evaluation Final Price Park Site Study 

Figure 3-3: Alternative 1 floor elevation and required excavation 

Figure 3-4: Alternative 2 floor elevation with excavation of site 
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Price Park Tank Evaluation Final Price Park Site Study 

Alternatives 2 and 3 would not require the additional excavation of the site due to their floor elevation. 

Adequate layback is available within the 7 MG reservoir footprint (Figure 3-4). Additional site plans are 

found in Appendix C. 

3.2.1 Zone 1 Pressure and Fire Flows 

Currently, Zone 1 is fed by the existing 7 MG reservoir as well as PRV interconnections with adjacent 

Zone 3. Due to the low hydraulic gradient line of the current reservoir, the pressure in Zone 1 is below 

Longmont’s benchmark for standard of living, with many homes receiving water at pressures between 40-

55 psi (Figure 3-5). Additionally, the fire flows for much of the zone are low. 

All tank floor elevation alternatives raise the pressure in Zone 1 by raising the overflow height of the 

proposed tanks (Table 3-2), but alternative 2 provides the greatest increase in pressure for Zone 1. 

Therefore, Burns & McDonnell recommends that alternative tank floor elevation 2 be used for further 

analysis. Alternative 2 would increase the pressure in the zone so most homes will receive water above 55 

psi (Figure 3-6). Additionally, this alternative would increase the fire flow in the zone by an average of 

250 gpm (Figure 3-7). 

Table 3-2: Pressure increase comparison based on floor elevation of the tank alternatives 

Tank Alternative Floor Elevation (ft) 
Pressure Increase 

(psi) 

1 5083 6.5 

2 5091 10 

3 5096 9.5 

3.3 Geotechnical Investigation and Reporting 

Burns & McDonnell utilized Kumar & Associates to drill, test, and report the subsurface profile and 

foundation recommendation for the Price Park site. The final report is attached in Appendix D. 

The borings revealed a few inches of top soil followed by 3 to 10 feet of man-placed sandy lean clay fill, 

underlain by natural sandy lean clay. Bedrock was not found at any of the boring locations, and 

groundwater was encountered between 44 and 48 feet below the surface in three of the boring locations. 

Although groundwater was not detected until these depths, Longmont operations staff has indicated that 

groundwater has come up through the cracks in the bottom of the 2 MG reservoir during wet conditions. 

The materials encountered during the geotechnical study are considered unsuitable for the support of 

structure foundations. 

City of Longmont, Colorado 3-6 Burns & McDonnell 



Figure 3-5: Existing Pressure in Zone 1
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Figure 3-6: Improved Pressure in Zone 1 with Alternative 2
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Figure 3-6: Improved Fire Flow in Zone 1 with Alternative 2

E
N

S
S

S
T

T

E
C

I

S

O

D
D

EE
R

R
D

L

HO
VE

R
S

S
S

T

E
O

O
O

D
LL

CT
T

I

N
I

E
C

CT

S

R

EE

S
S S

E
EQ

UO
I

A
A

ST
PI

I
I

O
N

N
N

N
ST

M
S

L
C

N
N

S
W

O
A

A
A

A
T

T
T

T
T

T
T

H

SN
N

N
D

T
T

E
E

O

N
NS

T

E

OA
K

ST

S
S

S
S

T
T

CO
LL

L
Y

Y
E

E
E

R
R

P
N

EC
CT

OO
N

C
T

T
T

T
O

N
S

T
T

T
O

RR A
K

KS
L D

ME
E

E
E

R
R

R
YS

S
T

S
ST

E
AR

TT
L

R
T

S
F

F
O

E
S

N
R

MA
IN

S
S

T

I
I

C
C

O
O

L
L

L
L

L
N

N
N

N
N

S
S

S
S

T
T

BO
WE

N
S

S
T

D

O
T

F
S

T
P

R
ST

E
T

GR
R

AN
S

S
S

T
T

T

AR
SS

L
TE

VI
ST

T
VI

VIS
S

T

SS
S

T
S

ON

E
N

DI G
R

R
R

O

L
T

AL
PIN

E S
T

S
R

I
ED

D
R

R
R

1
T

E W
T

E

RA
C

TT L
G

R 

NEL
PARK

SON

W
RD 

T IMO TH Y
D

NELSON P

U

W
SSRGE

Y A
LB

A

R
R

NELS
PARK

ON
 LN 

K DR 

 C R I

CT
 

 
LL

OW
IW

JO
DE

L
LN

 

D R

IN D
IA R US

HL
N 

BTN PA IN

R D RUPSKRAL

CAR NAT
CIR U

PI
NE

CT
 

IO

L

N 

N L YELDU

ADE 

Y 
HA

3RD 
PL 

A

IV LLAGE LN  

VE 

NE
Y 

B
W T

BE
LV

IEW
 CT

 

MA
R CT CT  S

KE
N I

LO
OM

DONOVAN DR 

PK
WY

 
 

KO
RT

E TNORF

DVLB 
ATTRP NEK

CT 
KE

MP
TO

N

FR
AN

 

ST
 

 
GR

AN
T

ST
 

 
SH

ER
MA

N

S S
T 

ST
 

 I
F R

AN
C

SPRUCE AVE SH
ER

MA
N

SH
ER

MA
N 

CT
 

ZA
BE

TH
 

CT

NC
OL

N S
T

IL

I
E L 1ST AVE 

R ICNEWOB

RI

S

VER
R

D 

D 

R ECI

CENTER PL 

RP

S S
T 

I
S F

RA
NC R DNAMREH

D

S

RECIRP

D R EGA

ST
 

 
GR

AN
T

 S

FLINT PL  

EL
AHT

 
F

DN
R D   

R D DLEIFK
OO

R

ST
 

 
PR

AT
T

BR
OS

S S
T 

TE
RR

Y S
T 

ST  
GA

Y
 S RIP

D 
CE R

COLORADO 

COLORADO AVE 

ST 
CO

FF
MA

N
 S

WY 

ELG NI AVE  

ST
 

 ST
 ST
 

  

BU
SC

H

GA
Y

 S JA
ME

S

S B
RO

SS
 ST

 

KANSAS AVE 

S G
AY

 DR
 

V
N 

A
L NO E VA 

O
  

SS
 I

S BRO SS LN 

ST
 

           

RU
IM JAMES C R I

S C
O F

FM
AN

ST
  

MB
AR

K SIERRA AVE 

IK S

PRA
W TTY 

T S YRRET S
PL 

I

UTA

B AS
HC

RO
F CT T H    WY WON

PROFESS
Y T

NG

LN 
IONAL 

IL
UR

DGE 

ST
 

 NI

 E 6TH AVE 

 E 4TH AVE 

SUNNYSIDE LN 

 E 4TH
AVE 

E ROGERS RD 

E 1ST AVE 

JUNCTION DR S MART

HAY-
STACK 
WY 

WESTERN SKY CIR 
IN ST 

SUGAR BEET CIR 

N PA RKS

WREN CT 

DI DR ST
 

 NI

KE
ST

RE
L L

N 

CT
 

 MA
RT

OA
K  S

 S

IP NE ST
WALNUT ST  

IH
WILLOW

 ST
ST  

TR
L 

   

ST
 AS

PE
N

 RIF

MAPLE

B

)

RI DGEVIE

INCOR-

PECAN
 
 S
S
T
T 

 S

MA
RT

CKORY

SOUTHR

MAC N L

E RON LN

DGE RD 

N  

C T 

CT 

 

SORENTO PL

DG
E

IR

BROOKS DEI
PENDLETON 

DR  
AVE 

A
BU CHAN

N LN COW PEY LAND 

ALP
P
INE
L 

CK
SO

N S
T 

ID EL
LI O

TT
S T

 

F O
X S

T HUBB
M

C

A
O

I

R
R

R 

D
G

CO TAR
D 

 
A

D

N
R

 RD 

CT
 

 
RO

D
    

GO
LD

EN

PR
IM

RO
SE

    
CT

 

 

W  DR
 

D OT
Z AP KA

TY

RIGIBLE CIR 
SATISFAC T

LN
 C R I

ION 

T 

TY
 

S

E KEN PRATT BLVD 

GOLDEN LN 

DR
 

 
KA

RS
H

FOX HILL DR 

GREENWOOD LN 

C
EL

AE

T G

E 3RD

IP IP  T RD 

IRO

WER DR 

AVE 

FOX

T 

 

S 
N HOR

Pa
th:

I:\P
roj

ec
ts\

35
29

53
Pr

ice
Pa

rk
Re

s\C
om

pa
ris

on
Mo

de
l.m

xd

89
H

R
EN

ST

R

A
D

EK
CT

W
IRE

C
LD

F
T

ZW
EC

K CT

ROGERS RD 

BLUEGRASS DR

RD 

WILLOW CREEK C 

KE RD 

IR 
DEPO DR 

ST
FO

RD
HA

M

R
DE

O
CT

GO
LD

EN
ST

Y C
K

R
WI

GE
ON

DR

LYK 

IOR

A
LE

N D
R

HO
VE

RS
T

NS GULCH RD 

CE PARK RESERV
M

ST
FO

RD
HA

9
T

A
C

R
E

L
I

TRADE CENTER AVE 

CLOVER BASIN DR 

PRI 

CERAN AVE 

PI 

RI 

WIDGEON
LN 

DALE
PL 
CURT
PL 

I 

VIERA PL 

IS

LO
NG

S
PE

AK
OD

L
C

T
NW

H
SI

N
CT

D
LO

NG
VIE

W
CT

K
S

B 

EXNER
PL 

BRUCE
PL 

SPRUCE AVE 

i 

INDUSTRIAL C 

INE
DR 

SUNSET PL 

MI 

Legend
Fire Flow Fire Hydrants 
Pressure Zone 1 

Print Date: 9/8/2016 Revisions PRICE PARK RESERVIOR
File Name: Comparison Model Date: Comments: Init: CITY of LONGMONT EX. CONDITIONS vs TANK OPTION 2 Project No. / Year 

385 Kimbark Street No Revisions: AVAILABLE FIRE FLOW 352953
Longmont, Co. 80501 Designer:Phone: 303-651-6304 FAX: 303-651-8352 Revised: 2016

0 400 800 1,600 2,400 3,200 Detailer:
Feet PUBLIC WORKS & NATURAL RESOURCES DEPT. Void: Subset: Subset Sheet: Page of Sheet Number: 1 

PIKE RD 

BIS
TE

R
ST

JU
D

ON
ST

LI 

H06256
Exist ng = 2135 gpm
Option #2 = 2388 gpmBOSTON AVE 

I 

CH
AP

MA
N

LN
 

8TH AVE 

GRAND AVE 

S BUSCH LN

DR
AS

HC
OF

T
GA

YS
T

Exis
OptiPARKLANE

M

MT
 

IR AVE 

WADSWORTH
CIR 

WADSWORTH
CT

M
KE

RS
T

C
BU

TL
ER T

E 8TH AVE 

E LONGS PEAK AVE 
ST CLA 

E 6TH AVE 

MARSHALL PL MARSHALL PL 

REED PL 
REED PL 

ROTHROCK PL 

E 2ND AVE 

H11713
isting = 2678 gpm
tion #2 = 2902 gpm 

BOUNTIFUL AVE 

IL RD 

AVOCET
CT 

NGBIRD CIR 

QUEBEC AVE

NS
EQ

UO
IA

ST
S P

IO
N

ST
P

E
M

R
I

S
L

U
C

IN
S

M
R

W
OD

GA
TE

CT IG
H

ME
AD

OW
CT

K
I

G
S

ND
CT

K
ER

PO
E

I
G

ON
ST

R
ES

CT

QUA 

HUMMI

N
SO

AK
ST

B
R

T
K

6TH AVE 

5TH AVE 

2ND AVE 

KEN PRATT BLVD Ex
Op 

CARD INAL WY 

sting = 2392 gpm
ion #2 = 2632 gpm 

E
S PARKSIDE DR 

HICKORY
ST

ST
CO

LY
ER

A
PIN

E C
T

CO
UN

TR
Y

A
OU

RY
LN

S
W

D
CT

J
H

S
ON

C
N F

IR
ST

A
W

OD

8TH AVE 

LONGS PEAK AVE 

1ST AVE 

BOSTON AVE 

ng = 2616 gpm 
on #2 = 2864 gpm

COLORADO AVE 

FLICKER AVEH07742
Exi
Opt 

NOEL AVE 
RIDGE AVE 

CHALLENGER
PL

DR

I
IA

GE
C

MB
AR

K
ST

S
IM

BA
RK

ST
D

KIM
BA

RK
ST

AS
T

E
L BI

D
ME

RY
ST

ST
L

ME
RY

DA
RB

Y
C

K S
T

T

4TH AVE 

3RD AVE 

BOSTON AVEH00746
ti 

RLANE AVE 
DELAWARE AVE 

GRAND AVE 

ng = 2176 gpm
JERSEY AVEon #2 = 2430 gpm 

PR
A

ST
A

LE
N S

T
SP

RA
TT

PK
WY

SEATTLE LN

KA
NE

DR
TEXAS LN

E
RY

ST

N
ST

C
CO

FM
A

ST
I

O
FM

AN
NO

PH
RE

ST

BU
LI

GT
ON

DR
MA

IN
ST

NC OLN
PL 

BOWEN CIR 

FAI 

BRAMWOOD
PL 

ng = 2262 gpm 
on #2 = 2535 gpm 

PRATT
PL 

H01508
Existi
Opti 

LOUISIANA PL
I

CO
LN

ST

HOLLY AVE
BO

WE
N

ST

BU
D

CT

H02189
Existing = 1968 gpm

B
S

ON
CT
Option #2 = 2207 gpm

CO
FM

AN
ST

S
RA

T P
KW

Y
E

RY
ST

SH
ER

MA
N

SH
LE

YC
T

G
ST

GR
AN

T S
T

RA
N

ST
GR

AN
ST

FO
BE

C

8TH AVE 

CAROLINA AVE 

LONGS PEAK AVE 

6TH AVE 

CARLTON PL 

ALASKA AVE 

H11845
isti
i 

OWA AVE

B
NA

RD
CT

SF
RA

NC
IS

ST
N

ST
HE

RM
A

HOLLY AVE 

AVE 

Ex
Opt

GI
L

TE C
SJ

UD
SO

NS
T

T

KANSAS AVE 

IA AVE 

TERRA ROSA AVE 

MAYFIELD
CIR 

ELD LN 

6TH 

GREEN PL 

DONOVAN PL

ST
F

VI
AN

FO
ST

ER
DR

O
ER

C
N

ST
VIA

VI
AN

ST
JU

D
ON

S
HA

RT
LE

Y CT

SEP 

REDFERN
PL 

MAYFI 

SHORT
PL

E
ST

U
UN

MN
ER

ST

SUNSET
CIR 

!( 

3RD AVE 

ARAPAHOE DR 

JEFFERSON AVE 

DELAWARE PL

D
OV

AN
C

AP
P

CT
T

KORTE PL 

SUNSET WY 

IR 

LONGS PEAK AVE

C
ST

EL
OU

ND
FA

IG
R

L
F

H
N

I
B

E
T

A
D C

R
C 

KL 

LLER DR 

AN
DR

EW CT
 

E LONGS PEAK AVE 

ROCKY MOUNTAIN PL 

E 5TH AVE 

NEWMAN 

E 4TH AVE 

WEAVER PARK RD 

ROGERS RD 

SUGARMILL RD 

QUAIL RD

CA
YW

OD CT
HI

L O
P S

T

AL
PIN

E S
T

CA
ME

RO
N CT

ILV
E

ST
AR

CT I G
E D

R
N

19
HS

T
PA

CE
 ST

IEW
CT

S
V

RIDER
RIDGE

PL 

GOSS DR 

CRAWFORD CIR 

MERRIMAN
PL 

NSLOW CIR

GL
NV

IEW CT

WI ¨ 

E3
RD

AV
E 

QUICKSILVER RD 

IR

S

DA
N

EC
ST

T
UG

AR
BIN

C
T

M
LE

FO
X

C
I

ES
T

A
GI



   

   

 

    

 

  

 

   

   

   

   

   

    

   

    

  

 

 

  

 

  

  

  

    

  

  

  

   

 

 

Price Park Tank Evaluation Final Price Park Site Study 

The resulting foundation recommendations presented in the Kumar & Associates report generally can be 

divided into 1) slab-on-grade foundation and 2) deep foundations. The base slab of the foundation can be 

thickened to accommodate forces that occur from the varying underground water table to prevent 

cracking. 

A previous geotechnical report completed by CTL/Thompson, Inc., indicated that the soils beneath the 7 

MG reservoir are susceptible to significant compression resulting in movements in the range of 1 to 2.5 

inches. If a slab-on-grade foundation is desired, it would require removal of the undocumented fill 

materials and replacement with properly compacted structural fill. Alternatively, existing fill material may 

be considered acceptable for use as structural fill when properly moisture conditioned and compacted. 

Additional borings inside the existing tank should be completed if the foundation is designed to be a slab-

on-grade (or post-tensioned slab-on-grade) due to the unknown soil layers, and the possible existence of 

void spaces, directly below the existing tank slab. 

Due to the unknown quality and suitability of the fill beneath the 7 MG reservoir, Burns & McDonnell 

recommends that a deep foundation be used for the new tank, unless new drillings can be completed 

below the existing reservoir and an updated foundation system evaluated. The deep foundation 

recommendation would consist of skin-friction drilled piers.  The friction piers would not use end bearing 

capacities to support the tank loads due to not encountering bedrock in the borings.  Deep foundations 

would not require additional drilling inside the tank to determine soil layers directly below the existing 

tank slab. 

3.4 Demolition Recommendation 

As discussed above, the current site has multiple structures, water lines, valves, and vaults that have been 

abandoned. Burns & McDonnell recommends the following structures be demolished: the two abandoned 

pump stations, the valve house on the northwest side of the site, and the 2 MG and 7 MG covered 

reservoirs (Figure 3-8). It was suggested that the base slabs and a portion of the sloped tank bottoms 

could be left intact and build the new tank on top of the old concrete slabs.  There are some issues with 

constructing the tank on top of the existing concrete slabs.  They are:  1) the existing slabs may be 

undermined and have voids; 2) existing slabs may be founded on materials that have insufficient bearing 

capacities for the new tank loads; and 3) to install deep foundations, the floor must be demolished to 

install drilled shafts. The demolition of the existing reservoirs will include a significant quantity of 

reinforced concrete that may be recycled. 
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Figure 3-8: Demolition recommendation for the Price Park Site
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Price Park Tank Evaluation Final Price Park Site Study 

The following structures will remain as they are currently in use by Longmont Power and 

Communications: the water tower, generator building, and communication equipment on the southeast 

side of the site. 

The yard piping, valves, and vaults that have been, or will be, abandoned will be removed if new piping is 

being installed in the immediate vicinity of abandoned lines. 

3.5 Yard Piping Considerations 

As discussed above, the yard piping on the Price Park site is an amalgam of used and unused piping, 

valves, and vaults (Figure 3-9). 

In order to simplify the current yard piping, and provide the City more versatility in their distribution 

system. Burns & McDonnell included a pump station to allow for Zone 1 storage in the Price Park tank to 

pump into Zone 3. Additionally, a PRV is located in the same pump station allows Zone 1 to be fed by 

Zone 3. 

All other piping on site will be rerouted to simplify the current layout, and will be replaced in kind as 

indicated in Figure 3-9. The new yard piping will include the following: 

 Zone 3 line that crosses the site west to east, and interconnections into Zone 3 on the east side of 

the site 

 Transmission lines from the north that will combine into one 24” PVC line that will feed the tank 

and with a PRV to Zone 3 to replace the “West PRV” 

 Zone 3 to Zone 2 PRV and associated Zone 2 interconnection, replacing the “East PRV” 

 New overflow line 

 30” outlet of the tank feeding Zone 1 

3.5.1 Drain, Overflow Piping, and Weir Sizing 

An overflow pipe and inlet weir will be required inside the new tank. The inlet weir and overflow box 

will be designed to handle the maximum influent rate into the tank and allow for a maximum water level 

of 6 inches over the inlet weir. 

The tank overflow will be located on the south side of the new tank. The new 12-inch tank drain will be 

located at the center of the tank and tied into the overflow line outside of the tank footprint. A valve will 

be placed on the tank drain before it ties into the overflow pipe. 
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Figure 3-9: Yard Piping recommendations for the Price Park site
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Price Park Tank Evaluation Final Price Park Site Study 

3.5.2 Drain Pipe Sizing 

The time-to-drain a tank was calculated based on three representative drain sizes.  The times to drain are 

represented below and are shown in terms of Tank Level (Figure 3-10).  It appears that a 12-inch drain 

line provides adequate drainage in a reasonable amount of time.  It will take approximately 8 hours to 

drain the last 10 feet of water in the tank.  The drain will be routed to a floor sump in the center of the 

tank. The drain line will be encased in concrete underneath the floor. The encasement will be attached to 

the floor slab. 
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Figure 3-10: Graphs of Time to Drain the 5 MG Replacement Tanks 

3.5.3 Inlet and Outlet Piping into Tank 

The inlet piping into the tank will be altered to simplify the current piping layout on site. Currently, two 

different transmission lines that are 20-inches and 22-inches in diameter feed the Price Park Reservoir. 

Burns & McDonnell proposes that the pipelines be replaced with a new 24-inch PVC pipeline on site. 
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Price Park Tank Evaluation Final Price Park Site Study 

The inlet will enter the tank from the north, and the outlet will exit the tank from the south. This 

alignment will encourage flow through the tank; however, depending on temperature gradients in the tank 

and usage, short-circuiting and thermal gradients may still occur. 

Figure 3-11: Tideflex mixing system example 

The City has a fill and draw system implemented for their Skyline and Price Parks tanks in order to 

maintain water quality in their system. In addition to this fill and draw system, it is often helpful to install 

a mixing system in order to encourage complete mixing and turnover in tanks. Mixing systems help to 

prevent conditions that can cause chlorine residual loss, disinfection byproducts, and ice damage. Possible 

mixing systems include passive systems such as the Tidelfex that use the inflow of water to produce 

mixing (Figure 3-11), or mechanical solutions, like the SolarBee or PAX mixers, that use motorized 

equipment to continuously mix tanks. Burns & McDonnell has included a Tideflex mixing system in the 

cost estimate. 

3.5.4 Tank Vent Sizing 

The tank vent will be sized according to the rupture of the largest diameter pipe that is connected to the 

tank.  The volume and time to draw the tank down will be correlated to the design of the vent in order to 

prevent damage to the tank from negative internal pressures.  A frost proof tank vent will be provided that 

allows the vent screens to disengage during pressure or vacuum events. Screening will be provided 

according to the CDPHE requirements. 
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4.0 TANK TYPES ALTERNATIVES EVALUATION 

4.1 Introduction 

This section will compare tanks of different construction materials to determine a cost effective tank that 

can be used for final design. Circular tanks with a side water depth of 30-feet and a diameter of 175-feet 

are considered in this section. 

4.2 Feasible Tank Alternatives 

4.2.1 Tank Alternatives 

The cost analysis presented in this report includes the following tank types: 

 AWWA D100 Welded Steel Tank with Aluminum Dome Roof 

 AWWA D103 Bolted Steel Tank with Aluminum Dome Roof 

 ACI 350 Conventionally Reinforced Concrete 

 AWWA D110 Prestressed Concrete Type 1 Cast-in-Place Core Wall with Flat Roof 

 AWWA D110 Prestressed Concrete Type 3 Precast Core Wall Tank with Dome Roof 

 AWWA D115 Post-tensioned Concrete Tank 

All of the tank alternatives listed above are assumed to be 175-feet diameter and 30-feet high circular 

tanks. These geometries provide a 5.0 MG tank and are calculated to best match the required potable 

water storage as indicated by the City. 

4.2.2 Tank Alternative Descriptions 

4.2.2.1 AWWA D100 Welded Steel Tank with an Aluminum Dome Roof: 

This type of tank would begin construction with a concrete ring 

beam foundation which bears on properly conditioned and 

compacted subgrade.  The ring foundation is filled with 

structural fill and a thin layer of sand to support a welded steel 

floor plate.   The floor plate is constructed of rectangular steel 

sheets that are overlapped and seal welded at the seams.  These 

plates cannot be painted or sealed on the underside, therefore 

harbor corrosion issues.  Corrosive soils can be mitigated by the 

use of a lime addition to the sand and soil subgrade.  The welded 

Figure 4-1: Steel Tank with 
Aluminum Dome 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

shell plates are attached to this floor plate and rings of rolled steel sheet form the walls. The primary 

difference between the welded steel and bolted steel tanks is that the shell connections are welded instead 

of bolted.  Most steel tanks constructed today use automated welding machines to perform the horizontal 

welds on the shell (see Figure 4-1).  Vertical welds are typically performed by hand.  All welds are 

inspected and tested per AWWA D100.  A portion of the welds are radiographically inspected for 

anomalies in the weld.   The foundation, floor, and shell of the welded steel tank would be exactly the 

same as the Trust’s existing Atoka tanks.  However, the difference in the existing tanks and the welded 

steel tank proposed here is that a geodesic aluminum dome would be used for the roof structure (see 

Figures 4-2 and 4-3).  Unlike the OCWUT’s existing tanks which requires frequent repainting of the roof 

structure, the aluminum dome roof offers the durability of aluminum.  An aluminum integrated structural 

space frame fabricated from alloy T6-6005 aluminum supports aluminum triangular panels is used for the 

roof structure.  The aluminum panels are secured to the frame using silicon or neoprene gaskets and 

batten bars. 

Figure 4-2: Automated Welding 
for a Steel Tank Shell 

A roof bearing angle consisting of a rolled steel angle would be welded 

to the top of the tank shell to support the roof.  The aluminum dome 

could be assembled on-site either below its final location or 

immediately adjacent to the tank. The assembled dome would be lifted 

into place with a crane or jacks. The roof would be secured to the 

bearing angle using a bearing isolation pad to separate the two metals 

and eliminate corrosion due to the dissimilar metals.  No internal 

support columns would be necessary for this option. These roofs are 

very durable and only require periodic replacement of the gaskets and 

sealant (approximately every 20 to 25 years).   

After assembly of all the steel tank components the tank would be painted inside and out.  Properly 

preparing the surface for paint is an extremely important task and would be completed by abrasive 

blasting to bare steel.  The interior steel would then be painted with a zinc rich primer (to mimic 

galvanization) and then top coated with two coats of epoxy paint. The exterior paint would consist of 

zinc rich primer, epoxy, and a top coat of urethane for UV resistance. 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

Figure 4-3: Welded Steel Tank with Aluminum Dome Roof 

4.2.2.2 AWWA D103 Bolted Steel Tank with an Aluminum Dome Roof: 

The welded steel tank and bolted steel tanks are very similar.  However, in a bolted steel tank, the steel 

panels that make up the shell or walls of the tank are fused with a glass lining at the factory. The glass 

provides corrosion resistance to the inside surface of the tank. The plates are then lap bolted together with 

a sealant applied at each joint between the panels.   Bolts are topped with plastic caps filled with sealant 

to help mitigate bolt corrosion (see Figure 4-4).  The same type of roof as provided in the welded tank 

alternative would be used on the bolted steel tank alternative.  The foundation for this system is similar to 

the welded tank except that the floor is constructed of a cast-in-place concrete slab and concrete ring wall.  

The bolted plates are connected to the concrete foundation with the use of an embedded steel starter ring 

(see Figure 4-5). 

The sealant material used is polysulfide sealant 

which may need to be replaced every 15 years. The 

removal and replacement may require the tank to be 

dewatered, bolts removed, panels disassembled, 

joints cleaned of sealant, and reassembled with new 

sealant.  Alternatively, the tank can be repaired by 

applying sealant over existing sealant joints.  

Sealant 

Plastic bolt caps 

Figure 4-4: Bolted steel tank 

connections and sealant 

However, this technique may not last as long as total 

sealant replacement and require the tank repairs be 

conducted more often. 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

Figure 4-5: Bolted Steel Tank with Aluminum Dome Roof 

4.2.2.3 Conventionally Reinforced Concrete 

The CIP option would include a uniform base slab for the tank foundation. Based on the depth of 

water and the size of the tank, the base slab would be approximately 2’-6” thick and be fully 

reinforced with deformed concrete reinforcing. Due to the estimated 2500 cubic yards of concrete 

in the base slab, it will likely need to be placed utilizing 

more than one concrete pour. The walls of the tank 

would be 2’-0” thick due to the hydrostatic forces and be 

reinforced with conventional deformed rebar (Figure 4-6). 

Hoop bars would be designed to withstand the hoop 

stresses created in the circular walls. A column supported 

flat slab concrete roof would be sloped to shed water. 

Internal columns would support the roof slab but not use 

internal column pads like the prestressed tanks.  See 

Figure 4-7 for a cross section of a conventionally reinforced tank.  Most of the work associated 

with this type of tank could be completed by a local contractor. 

This type of tank can experience leaks especially at shrinkage cracks.  However, the leakage is 

very minor and is less than what is required by AWWA leak testing. The walls, base slab, and 

roof are much ticker than typical walls in a prestressed concrete tank because conventionally 

reinforced concrete tanks do not include prestressing tendons which increase the strength of the 

Figure 4-6: Cast in Place 
Conventionally Reinforced 

Concrete 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

walls. This tank type is very corrosion resistant and has the best concrete cover over the steel of 

any of the concrete tank options.  Concrete will need to be injected periodically if leaks do not 

heal naturally. 

Figure 4-7: Cross section of a Cast-in Place Conventionally Reinforced Concrete Tank 

4.2.2.4 AWWA D110 Prestressed Concrete Type 1 Cast-In-Place Core Wall Tank with 

Flat Roof: 

The Type 1 prestressed tank is constructed by DN Tanks by their division formerly known as DYK tanks.  

It is the only company currently constructing this type of tank.  The construction starts by constructing a 

uniform base slab/foundation on site, and then the concrete tank walls are cast as one complete unit. 

Vertical construction joints in the tank walls are used to break up large concrete placements.  The joints 

are sealed with PVC water stop cast into the wall sections. After placement of the cast-in-place core walls 

Figure 4-8: Type 1 winding machine 

and adequate curing of the concrete is completed, 1/2" diameter 

stressing cable is wound around the core wall with an 

automated cable winding machine (see Figure 4-8). An outer 

layer of shotcrete is placed on the exterior of the tank over the 

cable prestressing with the same machine fitted with a shotcrete 

nozzle.  This machine applied process increases control of the 

amount of shotcrete placed on the structure.  The roof structure 
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is a low slope concrete roof that is cast in the field.  The roof is supported on multiple interior columns 

(see Figure 4-9). 

Type 1 CIP Core Wall Tanks typically provide a long term durable tank, and is arguably the most durable 

tank of the prestressed concrete tank types. However, Type 1 tanks are not typically constructed in the 

midwest due to DN Tank’s lack of experienced crew availability in that region.  Moreover, the Type 1 

prestressed tanks are typically more costly than the other prestressed tank options. 

Figure 4-9: Type 1 Prestressed Concrete Tank w/Cast-in-place Core Wall 

4.2.2.5 Type 3 Prestressed, Pre-cast Concrete Tank with Concrete Dome Roof: 

This type of tank consists of a concrete cast-in-place floor which is thinner at the center of the 

tank and thicker under the tank walls (see Figure 4-10). Precast concrete walls are formed on the 

ground next to the tank and concrete is placed 

on diaphragm in layers each layer making up an 

individual wall panel (see Figure 4-11).  The 

panels cure the required amount of time, lifted 

into place with a crane, and fastened together 

on top of the base slab. The gaps between dome 

panels and wall panels are filled with concrete 

after the pre-cast panel walls have been formed. 

Figure 4-10: Layered precast wall casting 
beds 

The precast walls can be inspected easily for 

vibration and honeycomb defects. These 

defects are easily detected before installation 

and can be rejected and replaced.  Cast-in-place vertical wall pours such as the ones constructed 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

for a type 1 prestressed tank are not detectable prior to form removal.  At that point the wall must 

be repaired or demolished and replaced. Roof dome panels are also formed on the ground by 

careful construction of curved casting beds and curved screed boards made specifically for each 

set of panels.  An intricate lattice of shoring is constructed inside the tank for the dome panels to 

sit on and a crane lifts the panels into position.  The entire tank wall is then covered in a layer of 

shotcrete. Steel wires are then be wrapped around the tank and stressed while wrapping. Steel 

wire is applied with alternating layers of shotcrete until the proper stressing forces are applied to 

the tank. The exterior of the tank will be coated with a cementitious paint to create a uniform 

stucco finish.  These tanks require a bigger site due to the panel casting beds and bigger cranes 

required for construction. Prestressed tanks are very leak resistant due to the prestressing forces 

applied to the walls. However, these tanks can experience corrosion of the wire wrapping if 

shotcrete depth is not maintained. These tanks also have more vertical wall joints that could 

possibly fail. If corrosion of the wire happens the whole tank may need to be re-wrapped with 

prestressing wire and re-shotcreted.  Concrete may need to be patched periodically but is 

completed less frequently than maintenance on a steel tank. 

Figure 4-11: Prestressed Pre-cast Concrete Tank with Dome Roof 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

Figure 4-12: Construction of a 
Post-tensioned concrete tank 

4.2.2.6 AWWA D115 Post-tensioned Concrete Tanks 

Post-tensioned concrete tanks are prestressed concrete 

storage tanks reinforced with post-tensioning tendons. A 

post-tensioned concrete tank is similar to the cast-in-place 

tank due to the required interior columns to support the 

concrete roof. The tank includes a regular concrete slab 

with thickened internal pads for interior columns. Post-

tensioned concrete tanks are typically associated with 

concrete members cast at the job site.  Post-tensioning 

tendons are placed horizontally and vertically through 

watertight polyethylene ducts to provide compression to the concrete and to accommodate 

bending and thermal stresses to the tank walls. Post-tension tendons are different from prestressed 

tendons because the concrete contains large ducts for the cables to tighten after the concrete wall 

panels of the tank have been cast and placed upright. The tendons are tensioned after the concrete 

as reached a minimum design strength. Then, the ducts are injected with high-strength 

cementitious grouts to hold the strands in place (see Figure 4-12 and 4-13). 

Post-tensioned concrete tanks has good corrosion protection due to the watertight ducts 

and grout. After installation, less maintenance is required for post-tensioned concrete tanks than 

the maintenance typically required for steel tanks. Similar to other concrete tanks, post-tensioned 

concrete tanks are susceptible to leakage due to tiny cracks from shrinkage in the concrete. 

However, cracks are typically minor and can be repaired by injection. 

Figure 4-13: Cross section of a post-tensioned concrete tank 
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4.2.3 Comparison of Tank Options 

Steel tanks have a lower capital cost. However, due to corrosion issues, the maintenance costs far exceed 

the maintenance costs of concrete tanks. Figure 4-14 below reviews the different areas that corrosion may 

occur. Most often, corrosion is concentrated above the water line. Additionally, steel tanks require the use 

of epoxy based coating systems that entail frequent recoating. These epoxy based coating systems contain 

volatile organic chemicals. 

Figure 4-14: Steel tank corrosion locations 

Traditional cast-in-place, conventionally reinforced concrete tanks generally have the most leakage, when 

compared to other concrete tanks. They also use the most concrete, due to the required wall thickness. 

The Type 1 and 3 prestressed tanks are very similar in construction, however, there are differences in the 

makeup of the core wall, roof, and details of the different tanks.   The core wall make-up is probably the 

most notable. Figure 4-15 below shows a wall section of each of the prestressed concrete tank types (type 

2 was not included in this alternatives analysis). The major difference in the core walls is that the Type 1 

and Type 3 tanks rely on conventionally placed concrete for the core walls.  Therefore, quality control of 

the shotcrete is crucial in providing a durable tank wall.  Ensuring quality during shotcrete placement is 

difficult due to the many variables during placement. Quality control on the Type 1 tanks are still critical, 

however, it is easily managed by conventional inspection and testing.  
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A review of past prestressed tanks has provided evidence that shotcrete is a vulnerable area on Type 1 and 

3 tanks and can lead to delamination failures. 

Figure 4-15: AWWA D110 Prestressed Concrete Tank Wall Comparison 

Post-tensioned tanks generally have the least leakage of all the concrete tank types. Additionally, the 

maintenance costs over time are less than other concrete tanks because the cables are located within the 

concrete and they are less prone to corrosion than the AWWA D110 Type 1 or 3 tanks. 

4.3 Tank Capital, Life Cycle, and Ownership Cost Comparison 

4.3.1 Tank Only Costs 

The construction costs presented below (Table 4-1) represent conceptual phase design and construction 

costs for the tank only and should only be used to compare relative costs of the tank alternatives 

presented. The costs presented below do not represent the total cost of the project. For total capital costs, 

see Section 4.3.2. 
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Table 4-1: Capital Costs of Tank Alternatives 

Tank Type 
Capital Cost Tank 
Only 

Welded Steel Tank with Aluminum 

Dome Roof 

$2,400,000 

Bolted Steel Tank with Aluminum 

Dome Roof 

$1,250,000 

Conventionally Reinforced - Flat 

Roof 

$2,300,000 

Prestressed Concrete (Type 1) -

Flat Roof 

$2,200,000 

Prestressed Concrete (Type 3) -

Dome Roof 

$2,100,000 

Post-Tensioned Concrete - Flat 

Roof 

$2,100,000 

4.3.2 Total Capital Costs 

The total project construction costs are presented below (Table 4-2) include the cost of the tank, 

foundations, yard piping and valves, pumps, site work, utility structures, electrical/SCADA, and general 

contractor conditions. 

Table 4-2:Total capital construction costs of tank alternatives 

Tank Type 

Capital 
Cost Tank 
Only 

Earthwork/ 
Excav and 
Foundation 
Cost 

Exterior 
Improv. Eng.* 

GC's and 
Markups‡ 

Total 
Project 
Cost 

Welded Steel Tank 

with Aluminum Dome 

Roof 

$2,400,000 $2,140,000 $2,350,000 $1,760,000 $2,370,000 $9,300,000 

Bolted Steel Tank 

with Aluminum Dome 

Roof 

$1,250,000 $1,550,000 $2,350,000 $1,760,000 $1,980,000 $7,700,000 

Conventionally 

Reinforced - Flat Roof 

$2,300,000 $2,690,000 $2,350,000 $1,760,000 $2,520,000 $9,800,000 

Prestressed Concrete 

(Type 1) - Flat Roof 

$2,200,000 $2,690,000 $2,350,000 $1,760,000 $2,490,000 $9,700,000 

Prestressed Concrete 

(Type 3) - Dome Roof 

$2,100,000 $2,690,000 $2,350,000 $1,760,000 $2,400,000 $9,400,000 

City of Longmont, Colorado 4-11 Burns & McDonnell 
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Tank Type 

Capital 
Cost Tank 
Only 

Earthwork/ 
Excav and 
Foundation 
Cost 

Exterior 
Improv. Eng.* 

GC's and 
Markups‡ 

Total 
Project 
Cost 

Post-Tensioned 

Concrete - Flat Roof 

$2,100,000 $2,690,000 $2,350,000 $1,760,000 $2,450,000 $9,600,000 

* Engineering costs are not added into the total project costs. This total includes a design fee of $811,000, and a construction 

management fee of $952,000. 
‡ CG’s and Markups include 5% Contingency. 

4.3.3 60-Year Life Cycle Costs 

A sixty-year life cycle cost comparison was completed for each tank alternative (Table 4-3). 

Table 4-3: Maintenance costs of tank alternatives 

Tank Options 

Maintenance 
Cost over 60 
Years 

Welded Steel Tank with Aluminum Dome Roof $5,200,000 

Bolted Steel Tank with Aluminum Dome Roof $7,700,000 

Conventionally Reinforced - Flat Roof $1,600,000 

Prestressed Concrete (Type 1) - Flat Roof $1,700,000 

Prestressed Concrete (Type 3) - Dome Roof $1,600,000 

Post-Tensioned Concrete - Flat Roof $1,300,000 

The following assumptions were made for the cost comparison: 

1. Welded Steel Tank: Periodic touchup of paint every 5 years, periodic repair of minor steel 

corrosion every 10 years, repair of aluminum dome gaskets every 20 years, and total replacement 

of paint every 20 years. 

2. Bolted Steel Tank: Periodic touchup of paint every 10 years, repair of aluminum done gaskets 

every 20 years, and total replacement of wall panel sealant every 25 years. 

3. Conventionally Reinforced Concrete Tank: Periodic touchup of paint every 5 years, periodic 

repair of concrete every 20 years. 

4. Prestressed Concrete Tanks, Type 1 and 3: Minor exterior shotcrete repair every 5 years, and 

exterior paint replacement every 15 years. 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

5. Post-tensioned Concrete Tank: Periodic touchup of paint every 5 years, periodic repair of 

concrete every 20 years. 

4.3.4 Cost of Ownership Comparison 

A total cost of ownership comparison was completed for the tank alternatives. The cost of ownership was 

calculated over a 60-year period (Table 4-4). The same assumptions used for the present worth analysis 

were used to calculate the net present worth. For a breakdown of each of the tank cost options at the floor 

elevation of 5091 ft, please see Appendix E. 

Table 4-4: Net Present Worth of tank alternatives 

Tank Options 
Capital 
Cost(1) 

Maintenance 
Cost over 60 
Years 

Net Present 
Worth 
(60 yrs) (2) 

Welded Steel Tank with Aluminum Dome Roof $9,300,000 $5,200,000 $14,400,000 

Bolted Steel Tank with Aluminum Dome Roof $7,700,000 $7,700,000 $15,400,000 

Conventionally Reinforced - Flat Roof $9,800,000 $1,600,000 $11,400,000 

Prestressed Concrete (Type 1) - Flat Roof $9,700,000 $1,700,000 $11,300,000 

Prestressed Concrete (Type 3) - Dome Roof $9,400,000 $1,600,000 $11,700,000 

Post-Tensioned Concrete - Flat Roof $9,600,000 $1,300,000 $11,000,000 

(1) - Includes total project costs. 

(2) - Based on 2% inflation rate and 1% discount rate 

These conceptual opinions of probable construction costs rely primarily on Burns and McDonnell’s 

experience and judgments as professional consultants combined with information from past experience, 

vendors, and published sources. All cost opinions are shown in 2016 dollars.  Consideration should be 

made for increases in material and labor costs for the construction during subsequent years.  

The construction industry has experienced dramatic cost changes in materials in the past decade.  Material 

costs for concrete, steel, copper, and other metals continue to fluctuate. Recent government and banking 

industry issues have contributed to even more overall economic uncertainty. The instability of fuel prices 

affect nearly all material costs.  

Many other items can also influence the local bidding environment. Burns & McDonnell has no control 

over weather, cost and availability of labor, material and equipment, labor productivity, construction 
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Price Park Tank Evaluation Final Tank Types Alternatives Evaluation 

contractor's procedures and methods, unavoidable delays, construction contractor's methods of 

determining prices, economic conditions, government regulations and laws (including the interpretation 

thereof), competitive bidding or market conditions and other factors affecting such opinions or 

projections; consequently, the final costs may vary from the opinions of costs presented here. Moreover 

the cost opinions presented here are only conceptual in nature and can vary significantly as design and 

detail is added to the project. However, project budgets should continue to be carefully reviewed at 

regular intervals to assist in the decision making process. 
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Price Park Tank Evaluation Final Recommendations 

5.0 RECOMMENDATIONS 

Based on the information provided in Section 4.3, Burns & McDonnell recommends that the City replace 

their existing reservoir with a 5 MG post-tensioned concrete tank at a floor elevation of 5091 feet. The 

proposed dimensions for this tank are 30-feet height and 175 feet diameter. This tank option would raise 

the pressure in Zone 1 above 55 psi for the majority of the residences in the zone as well as increasing fire 

flows. The capital costs and 60-year life cycle costs for welded and bolted steel tanks far exceed all other 

option considered here. Type 1 and 3 prestressed concrete tanks have higher maintenance costs due to the 

added cost of shotcrete repairs. Therefore, a post-tensioned tank would provide the best value for the City. 

Figure 5-1 shows a rendering of the site with the post-tensioned tank installed (additional site renderings 

are found in Appendix F). 

Along with the tank, the site will be regraded to allow for stormwater runoff, and provide an area that 

people can cross the site between the Price Park and Sunset Swimming Pool. The structures that Burns & 

McDonnell recommends undergo demolition are those that are in the path of construction, and include the 

two abandoned pump stations and the valve house. The structures that will stay are the Longmont Power 

and Communications buildings and the raised water storage tower. The yard piping that is in the 

immediate vicinity of new construction will be demolished. 

The new yard piping will include the following: 

 Zone 3 line that crosses the site west to east, and interconnections into Zone 3 on the east side of 

the site 

 Transmission lines from the north that will combine into one 24” PVC line that will feed the tank 

and with a PRV to Zone 3 to replace the “West PRV” 

 Zone 3 to Zone 2 PRV and associated Zone 2 interconnection, replacing the “East PRV” 

 New overflow line 

 30” outlet of the tank feeding Zone 1 
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Price Park Tank Evaluation Final Recommendations 

Figure 5-1: Price Park Tank Rendering, view from Sunset Golf Course 
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Figure A-1: Arial view of the Price Park site circa 1950. 



 

   

 

 

 

 

 

 

 

 

 

 

 

Figure A-2: Man descending into one of the Price Park Reservoirs. 



 

      

 

Figure A-3: Construction of the 100,000-gallon water tower in 1940. 
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LONGMONT SUSTAINABILITY EVALUATION SYSTEM - MODULE 1 

Best Practices 
Organizational 

This category includes 
topics related to how 
the project meets 
larger organizational 
objectives. 

Alignment 

Does the project have any relationship to 
other City plans or policies and if so, is it 
aligned with the goals or directives in those 
plans and policies? Alignment helps insure 
that the project meets broader community 
goals. 

The project was identified 
in the ITWSMP; budgeted 
in the water rate and fee 
study; and included in the 
5-year CIP. (Section 1.0) 

Integration 

Does the project include opportunities for 
combining or coordinating it with other 
plans or projects? Sharing resources 
encourages efficiency and can reduce costs. 

There is potential for park 
improvements on the 
north side of the property 
depending on the site 
grading (section 3.1). 

Partnerships 

Are any internal or external partnerships 
identified that would benefit this project? 
Partnerships can provide better access to, 
and utilization of, resources, increase 
project efficiency, and foster relationships 
for present and future support. 

Stakeholder engagement 

Does the project include any methods or 
techniques for considering viewpoints and 
feedback from affected parties? Informing 
and including stakeholders increases the 
chances for project acceptance and 
success. 

Later during the bond 
election, final design and 
construction phases 
(Section 2.0). 
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Best Practices 
Assets and 

Infrastructure 

This category includes 
topics related to the 
features of a project 
that verify 
performance, 
improve long-term 
reliability, reduce 
maintenance and 
repair efforts and 
increase resiliency. 

Adaptation/Adaptability 

Does the project incorporate features that 
can adapt to, or be readily modified to 
adapt to different operating or 
environmental conditions?  The ability to 
adapt to future or changing conditions can 
extend project life and reduce risk of 
failure. 

Pumps and control valves 
are included in the design 
increase the ability to 
delivery to all pressure 
zones (Section 3.5). 

Commissioning 

Is initial performance verification needed 
for the project and if so, are applicable 
methods and required performance 
parameters identified? Verifying 
performance protects the integrity of the 
project’s intent and purpose. 

Inspection and startup 
testing will be completed 
during construction 
phase (Section 3.1). 

Ongoing monitoring & 
evaluation 

Are there provisions for ongoing 
monitoring and evaluation of the project’s 
performance, including identification of 
applicable performance parameters, 
monitoring frequencies, etc.? Continued 
monitoring helps ensure that the project 
functions as intended throughout its useful 
life. 

SCADA will be installed to 
monitor and control the 
equipment; and 
monitoring water quality 
(section 3.1). 

Long-term maintenance 
and repair 

Have long-term maintenance and repair 
efforts and costs been adequately 
considered and quantified for the life of the 
project?  Long-term maintenance needs 
must be identified in as much detail as 
possible early in the alternative evaluation 
process to insure that future O&M needs 
are thoroughly considered in life cycle 
project costs. 

The tank type selection 
and design considers 
maintenance and repair 
costs (Section 4.3.4). 

Reliability 

Does the project include features that 
reduce the potential of failure, increase 
durability or otherwise improve its overall 
reliability or the reliability of associated 

Same comment as 
Adaptation / Adaptability 
(Section 3.5). 
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assets and/or infrastructure? Maximizing 
reliability of a project involves identifying 
potential failure points and minimizing the 
resultant risks, which also reduces the 
financial risk of unplanned maintenance 
and repair. 

Resilience 

Does the project, by itself or in conjunction 
with other projects, improve the City’s 
capacity to recover after unplanned failures 
of critical infrastructure? Features that 
increase resiliency reduce the 
consequences associated with reduction or 
loss of essential resources. 

Same comment as 
Adaptation / Adaptability 
(section 3.5). 
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Best Practices 
Financial 

This category includes 
topics related to 
financing, budgeting 
and cost recovery. Debt ratios 

Is the total debt/total asset ratio of the 
funding source for this project still within 
an acceptable range based on 
City/Department guidelines after the cost 
of this project is added?  Keeping the ratio 
reasonable meets legal debt requirements 
and promotes greater financial stability. 

Funding of capital costs 

Have all options for funding capital costs of 
the project been identified and evaluated 
in order to determine which option is the 
most financially sustainable? 

Operations & 
Maintenance (O&M) cost 
recovery 

Has long-term financing been identified to 
fund life cycle operational and 
maintenance costs?  Making sure these 
costs are properly considered supports 
sustainable asset management. 

Financing is not including 
in the conceptual design; 
however, a new tank and 
vaults will reduce O&M 
costs (Section 2.0). 

Rate impacts 

Will the project result in rate changes that 
affect users’ ability to pay?  Ensuring that 
future rates do not create undue financial 
burdens, especially for the lowest income 
users, demonstrates responsible planning 
and improves customer confidence. 

Resilience 

Will the project, by itself or in conjunction 
with other projects, improve the City’s 
capacity to sustain financial health during 
periods of unplanned economic adversity 
(i.e. business failures, tax revenue 
decreases, etc.)? Financial resilience 
reduces the need to increase taxes or fees 
to deal with negative economic impacts. 
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Buildings and 
Infrastructure 

This category 
encompasses topics 
that are related to 
growth, development 
or urbanization. 

Accessibility 

Does the project improve or enhance the 
accessibility of urban features such as 
transportation corridors/hubs/links, retail 
and commercial business areas, work 
places, open space and greenways, etc.? 
Easier accessibility to urban amenities for 
all users improves quality of life. 

Ambient light and noise 

Does the project address minimizing and 
managing light and glare, light trespass, 
and ambient noise levels? Mitigating the 
effects of these helps protect public health 
and the environment. 

Cultural and historic 
preservation 

Does the project involve identifying, 
preserving and/or rehabilitating historic or 
cultural resources? These resources help 
retain a unique community identity. 

Development footprint 

Is the project’s footprint on its site, both 
during and after construction, minimized to 
the extent possible? Reducing the project 
footprint uses land more efficiently and can 
minimize environmental impacts. 

Two tank diameters were 
evaluated for impacts on 
earthwork and water 
system performance 
(Section 3.1). 

Floodplain protection 

Is the project located out of the floodplain 
or include features that preclude any 
damage or resultant flood damage? 
Limiting development or the consequences 
of development in floodplains reduces the 
costs of responding to and managing floods 
and supports community resilience. 

Heat island effect 

Does the project include features that will 
mitigate localized temperature rises? 
Options such as light colored pavement or 
roofs concrete pavement or green roofs 
helps reduce temperatures. 
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Housing options 

Does the project involve housing or affect 
availability of housing?  A mix of housing 
types supports residents of different 
income levels and varied life stages. 

Indoor air quality 

Are appropriate ventilation and treatment 
mechanisms and air quality monitoring 
tools included in the project to ensure a 
healthy indoor environment? Maintaining 
good indoor air quality protects people 
from exposure to harmful substances 
during and after construction. 

Infill or redevelopment 

Does the project involve redeveloping 
underutilized land or developing pockets of 
undeveloped land encircled by existing 
development? Infill and redevelopment 
promote efficient use of existing resources 
and promote diverse development. 

Low impact development 
(LID) 

Does the project include LID infrastructure 
such as bio-retention, grassed swales, 
ponds, permeable pavement, etc.? LID 
features increase infiltration, reduce runoff 
and erosion, and preserve the balance 
between managed and natural lands. 

There is potential for LID 
improvements on the 
north side of the property 
depending on the site 
grading (Section 3.1). 

Public spaces 

Is facilitating community access to public 
spaces incorporated into the project? 
Access to public spaces promotes a 
stronger sense of community, fosters 
community engagement, and supports 
stewardship of the environment. 

There is potential for park 
improvements on the 
north side of the property 
depending on the site 
grading (Section 3.1). 

Scale and massing 

Does the project include an analysis of 
scale and massing (such as height, setbacks, 
and form) to help identify potential impacts 
such as solar access, shadows, runoff, snow 
storage, blockage of views, and 
visual/aesthetic consistency?  Accounting 

The new tank height is 
similar to the existing 
roof height. The new 
tank is set back further 
from the street and 
roughly 5 times further 
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for scale and massing can improve public 
perception and acceptance of the project 
and reduce operating costs for street 
maintenance, snow removal, etc.. 

from the residences 
north of the site (Section 
3.1). 

Site compatibility 

Does the project include consideration of 
how the physical features of the site 
(drainage, soil types, groundwater, 
proximity to natural resources, vegetation) 
are compatible with the project?  Insuring 
that a project is suitable for a site can 
reduce capital and life-cycle costs and 
environmental impacts. 

Soil assessment has been 
completed for the project 
to evaluate appropriate 
foundation support 
(Section 3.3). 

Vegetation 

Does the project involve preservation of 
existing vegetation and soils, or planting 
species that are native or suited to local 
conditions and the intended use of the 
project site?  Using appropriate vegetation 
supports ecological balance and can reduce 
maintenance costs. 

Roughly three quarters of 
the existing trees can be 
preserved while 
accommodating pipe 
installations and re-
grading.  Removed trees 
can be replaced in the 
reclaimed area on the 
north side of the site 
(Section 3.1). 

Spatial awareness and 
navigation 

Does the project include signs, distinctive 
features or other physical attributes that 
allow visitors and community members to 
orient themselves within a facility or area? 
Facilitating awareness of location and 
orientation in the community helps people 
navigate streets, transportation options 
and City facilities more efficiently. 
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Energy This category includes 
topics related to 
energy sources and 
energy use. 

Alternative fuels 

Does the project consider the use of 
alternative fuels (low-sulfur, natural gas, 
bio-fuels) in machinery and vehicles? 
Alternative fuels can help improve air 
quality and reduce greenhouse gas 
emissions. 

Energy efficiency 

Does the project include features that 
provide for efficient use of energy over the 
life of the project (e.g. high efficiency 
motors, power management, low wattage 
lighting, etc.)? Energy efficient equipment 
can decrease costs and reduce greenhouse 
gas emissions and other pollutants. 

Renewable energy 

Will the project produce or use renewable 
energy? Renewables and energy 
harvesting can reduce the economic and 
environmental costs of project operations 
and extend the life of existing utility 
infrastructure (power plants, distribution 
systems, etc.) 

Embodied energy 

Does the project include a consideration of 
the cost of the embodied energy associated 
with manufacturing or transporting 
materials and equipment? Materials and 
equipment that use less energy to produce 
or transport conserve resources and reduce 
pollution. 
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Transportation This category includes 
topics related to 
transportation 
options. 

Bicyclists and pedestrians 

Does the project address needs of bicyclists 
and pedestrians? Protecting and 
facilitating pedestrians and bicycles 
encourages multiple modes of travel, which 
helps reduce vehicle emissions and 
congestion. 

The increased setback 
from the street should 
improve safety (Section 
3.1). 

Freight delivery systems 

Does the project impact the volume and/or 
routes of freight traffic, including trains, 
trucks, and airplanes?  Optimizing the 
concentration and routing of freight travel 
mitigates noise, traffic, air pollution, and 
other byproducts of freight carriers. 

. 

Level of service 

Does the project affect the traffic amounts 
in existing and/or proposed transportation 
corridors?  Reducing volume-to-capacity 
ratios for key intersections and roadways 
can mitigate traffic congestion and its 
negative impacts. 

There will be heavy truck 
traffic during 
construction – on the 
order of 3000 trips 
(Section 3.1). 

Parking 

Does the project address types/availability 
of parking (locations, amounts, free vs paid, 
etc.) and parking alternatives (walking, 
public transport, etc.)? Parking design 
influences transportation choices as well as 
the experience of citizens, businesses, 
employees. and visitors 

Transit 

Does the project improve affordability, 
accessibility, comfort, timeliness, locations, 
and safety of various transit services? 

Vehicle miles traveled 
(VMT) 

Does the project have aspects that manage 
total VMT? Optimizing and reducing VMT 
reduces greenhouse gas emissions, air 
pollution, and congestion. 
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Community and 
Individual Well-

being 

This category includes 
topics that contribute 
to the identity of the 
community and the 
health, safety, and 
wellness of its 
residents. 

Arts and culture 

Are arts and cultural resources an integral 
part of the project or incorporated into the 
project design? Cultural and artistic 
aspects of a project enhance the 
community’s image and identity. 

Crime and law 
enforcement 

Are there aspects of the project that may 
affect crime, such as lighting, visibility, 
underpasses, etc.? Collaboration with 
community law enforcement and the public 
during project design can reduce the risk of 
criminal activity. 

Diversity and rights 

Does the project support the City’s goals of 
respecting and upholding civil and human 
rights? Including community values in 
planning, design and implementation of a 
project ensures that the project meets the 
needs of the entire community. 

Education 

Does the project provide opportunities to 
educate the community about the project 
and its purpose?  Integrating educational 
features into a project can increase 
community support and engagement. 

Environmental justice 

Are there aspects of the project that 
eliminate or reduce pollution and 
neighborhood impacts for all ethnic and 
economic groups? Environmental equity 
helps protect disadvantaged populations 
from health and safety hazards. 

Food and nutrition 

Does the project address physical and 
economic access to nutrition education and 
fresh, nutritious food for all residents? 
Increasing access to these resources 
supports local food security and community 
health. 
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Hazard mitigation 

Have potential human-created and natural 
hazards been identified, and features or 
systems to minimize or mitigate those 
hazards been incorporated into the design? 
Preparing for these types of hazards 
addresses health and economic concerns. 

Placement of fencing may 
minimize safety concerns 
(Section 3.1). 

Health and human 
services 

Does the project pertain to access and 
availability of healthcare for residents? 
Local, accessible healthcare facilities and 
related resources encourage a healthy and 
productive community. 

Safety Features 

Does the project address safety of the 
public and public employees? Project 
designs that prevent or minimize the risk of 
potential dangers reduce injuries to people 
and property. 

A new tank design will 
improve public employee 
safety and water quality 
in the water distribution 
system (Section 2.0). 

Sense of community 

Does the project build-upon and cultivate 
the local community and its culture? 
Providing venues and opportunities for 
community events and the sharing of 
information with the community promotes 
community identity and increases 
connections between citizens. 
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Economic 
Vitality 

This category covers 
topics related to 
sustaining existing 
businesses, attracting 
new businesses to 
diversify the local 
economy and 
supporting jobs and 
housing for a local 

workforce. 

Business development 

Does the project support existing business 
and/or attract new or more diverse 
businesses? Supporting a healthy business 
climate fosters economic prosperity and 
stability. 

Construction projects 
support local businesses 
during construction 
(Section 3.1). 

Affordable Housing 

Does the project increase or encourage 
more affordable housing? Maintaining a 
varied, affordable supply of housing 
options improves community diversity and 
moderates increases in housing costs. 

Jobs 

Does the project add to or diversify 
employment opportunities? Expanding 
opportunities for jobs that take advantage 
of local skills and capabilities and promote 
stable, higher wage jobs supports upward 
mobility and higher standards of living. 

Local commodities and 
services 

Does the project provide opportunities for 
using local commodities and services? 
Investing in local goods and services 
supports the local economy and 
community self-reliance. 

Resilience 

Will the project, by itself or in conjunction 
with other projects, improve the City’s 
capacity to recover after unplanned 
economic losses?  Increasing resilience 
reduces consequences associated with 
losing jobs, industries or commodities 
during times of economic difficulty. 
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Materials and 
Waste 

This category covers 
topics related to 
waste management, 
reuse, and materials 
sourcing. 

Deconstruction/Reuse 

Does the project have opportunities for 
deconstruction and reuse of materials and 
equipment? Reusing materials maximizes 
economic efficiency and minimizes adverse 
effects on the environment. 

Demolition of the existing 
reservoirs will include a 
significant quantity of 
reinforced concrete 
(Section 3.4). 

Materials sourcing 

Are materials with low VOCs, containing 
high recycled content, or third-party 
certified renewable being utilized in the 
project?  These types of materials support 
producers, suppliers and manufacturers of 
sustainable products. 

The selection of a tank 
type will evaluate tank 
types that require fewer 
VOC-containing coatings 
(Section 4.2.3). 

Waste 

Does the project include minimizing the 
production or use of waste materials 
throughout the project’s lifetime?  This 
minimizes the volume of material sent to 
landfills and reduces both environmental 
impacts and disposal costs. 

The selection of a tank 
type considers types with 
less maintenance which 
will minimize waste 
(Sections 4.2.3 and 4.3.4). 
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Natural 
Environment 

The category covers 
topics related to land 
management, 
ecosystems and 
habitats, air quality, 
and other natural 
resources. 

Agricultural lands 

Does the project protect and maintain 
farms, ranches, and other working lands? 
Agriculture supports the local economy, 
local food supplies and self-sufficiency. 

Air quality 

Does the project ensure that air quality 
remains high during both ambient and 
transient conditions?  Good air quality 
reduces both human and environmental 
health problems associated with air 
pollution. 

Aquatic habitat 

Does the project protect and restore the 
biological characteristics, quality, and 
hydrological integrity of surface water and 
groundwater? Aquatic habitat 
management and protection of water 
quality helps maintain ecosystem 
functionality. 

Climate adaptation 

Does the project anticipate and implement 
measures to address climate-related risks 
(droughts, floods, etc.)? Preparing for 
climate adaptation improves community 
resiliency. 

Ecological connectivity 

Does the project prevent the fragmentation 
of open spaces and other habitat areas and 
retain ecological buffer zones?  Ecological 
connectivity helps preserve and protect 
native ecosystems. 

Natural floodplains 

Does the project limit development in 
floodplains and maintain natural floodplain 
systems and riparian areas? Allowing or 
encouraging natural floodplains to the 
extent possible helps mitigate the effects of 
flooding on the community, reduces the 
costs of hard infrastructure and protects 
the integrity of riparian ecosystems. 

14 | P a g e 

file:///C:/Users/ztaylor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/79D484F.xlsm%23'City%20Resources'!C28
file:///C:/Users/ztaylor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/79D484F.xlsm%23'City%20Resources'!C28


  
 

 

  
 

  

 

  

 
   

 
  

 
 

   

 
  

 
  

 

 

 
  

Greenhouse gas emissions 
(GHG) 

Does the project result in a reduction in 
greenhouse gas emissions? Short and long-
term reductions in greenhouse gases help 
reduce the anthropogenic climate change. 

Tree canopy 

Does the project protect, maintain, and/or 
enhance tree canopy area? The tree 
canopy provides wildlife habitat, reduces 
energy use through shading and helps 
prevent erosion caused by stormwater 
runoff. 

Roughly three quarters of 
the existing trees can be 
preserved while 
accommodating pipe 
installations and re-
grading.  Removed trees 
can be replaced in the 
reclaimed area on the 
north side of the site 
(Section 3.1). 

Wildlife and habitat 

Does the project preserve or restore non-
aquatic wildlife species and habitat? 
Wildlife and habitat preservation promotes 
biodiversity and helps maintain a balance 
between nature and development. 
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Water 
Resources 

This category covers 
topics related to 
protection of potable 
water sources and 
sustainable water 
supplies. 

Irrigation Efficiency 

Does the project use low-water/xeric 
landscaping and high efficiency irrigation 
where possible? An effort to implement 
irrigation efficiency and native vegetation 
preserves water resources for other uses. 

Water Conservation 

Does the project use the least amount of 
water possible and/or reduce future water 
use? Insuring that a project uses water 
appropriately and efficiently and includes 
features that promote ongoing water 
conservation helps maintain an adequate 
water supply for the future. 

Water source protection 

Does the project protect raw water sources 
from pollutants that might be a result of 
wildfires, runoff and erosion, land use, 
human activities, etc.? Protecting the 
watershed ensures that potable water 
supplies are reliable and safe. 

Water management 

Does the project include mechanisms to 
adjust sources, delivery and use of water in 
response to changing conditions (e.g., 
precipitation, temperature) and forecasts 
(e.g., snowpack levels, reservoir storage)? 
Good water management techniques, 
including efficient delivery methods and 
appropriate end uses, conserve resources 
and help insure a sustainable water supply. 

16 | P a g e 

file:///C:/Users/ztaylor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/79D484F.xlsm%23'City%20Resources'!C31
file:///C:/Users/ztaylor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/79D484F.xlsm%23'City%20Resources'!C31


  
 

  
  

  
   

 
 

 
   

 
 

 

   

 
 

 
 

   
 

  

 

 

  
   

 
 

 

 

Water Quality This category covers 
topics related to 
water pollution. 

Watershed health 

Does the project result in an improvement 
in the chemical or biological quality of 
water in the watershed, including 
improvements to aquatic habitat and 
aquatic life? Projects that include pollution 
prevention or treatment protect the 
ecological integrity of the watershed. 

Pollution control 

Does the project minimize the use, 
production or discharge of chemicals 
(pesticides, fertilizers) organic matter, 
sediment/suspended solids and other 
pollutants? Managing or eliminating 
contaminants maintains the health of soils, 
groundwater and surface water, which 
protects beneficial uses and the 
environment. 

Stormwater management 

Does the project include features that 
control stormwater runoff to reduces flows 
and encourage infiltration? Stormwater 
management reduces pollutants and helps 
protect surface water quality and 
conditions for aquatic life. 
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SUMMARY 

1. The borings encountered a few inches of topsoil or gravel surfacing overlying 
approximately 3 to 10 feet of man-placed sandy lean clay fill underlain by natural, 
medium to very stiff, sandy lean clay to lean clay with sand, with occasional layers of 
clayey sand. 

Groundwater was encountered at the time of drilling in three borings at depths ranging 
from about 44 to 48 feet below the ground surface and in the same borings when 
measured up to 10 days later at depths ranging from about 42 to 44 feet. 

2. The existing fills are undocumented and considered to be unsuitable for support of 
structure foundations, exterior hardscape or pavements. Generally, samples of the 
natural lean clay tested exhibited no movement to slight compression due to wetting.  
The compression exhibited by the samples at surcharge pressures applied prior to and 
after wetting indicates low to moderate compressibility. Results from the previous 
investigations also indicated similar behavior of no movement to slight compression due 
to wetting. However, the compression at surcharge pressures applied prior to and after 
wetting was comparatively much higher, particularly those tested by CTL/Thompson, 
indicating potential high compressibility of the natural lean clay soils, particularly those 
beneath the existing reservoir. 

3. We believe that shallow foundation systems are feasible. Should the new tank floor 
elevation be kept the same as that of the existing tank, subgrade improvement will likely 
be required for foundation support and to help reduce differential settlement. Subgrade 
improvement alternatives would include over-excavation of the on-site soils and 
replacement with structural fill, or installation of geopiers. Raising the floor elevation of 
the new tank would provide a relatively thick, stable structural fill platform for foundation 
and slab construction and eliminate the need for ground modification of the soils beneath 
the existing tank. 

4. Shallow foundation alternatives can be evaluated based on allowable soil bearing 
pressures of ranging from 2,500 to 3,000 psf, or higher allowable pressures depending 
on the extent of ground improvements, including the type and amount of structural fill 
placed beneath the tank floor. Settlement, particularly differential settlement between 
the center and perimeter, of the new tank would be a concern if the floor elevation 
remains the same as the existing tank. Due to the relatively uniform type and condition 
of the native soils encountered in the borings, raising the floor level would result in a 
more uniform distribution of stress in the soils below the tank and an associated 
reduction on the risk of unacceptable differential settlement. 
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PURPOSE AND SCOPE OF STUDY 

This report presents the results of a preliminary geotechnical investigation for a proposed 5-

million-gallon (MG) water storage tank for the City of Longmont, Colorado. The project site is 

located at the existing Price Park Reservoir located at the northwest corner of Longs Peak 

Avenue and Sunset Street in Longmont, Colorado. The study was conducted in accordance with 

the scope of work in our proposal P-16-457 to Burns & McDonnell dated June 6, 2016. 

The following documents were also reviewed: 1) Letter from Charles C. Bowman Associates, 

Inc., dated April 23, 1984 (new vault), and 2) Letter from CTL/Thompson, Inc., dated May 14, 

1990 (tank roof structures). The results in these documents were considered in preparation of 

this preliminary report. 

A field exploration program consisting of exploratory borings was conducted to obtain 

information on subsurface conditions. Samples of the soils and bedrock obtained during the 

field exploration program were tested in the laboratory to determine their classification and 

engineering characteristics. The results of the field exploration and laboratory testing programs 

were analyzed to develop preliminary geotechnical engineering recommendations and 

considerations for design and construction of the project. 

This report has been prepared to summarize the data obtained during this study and to present 

our conclusions and preliminary recommendations based on the proposed construction and the 

subsurface conditions encountered. Preliminary design parameters and a discussion of 

geotechnical engineering considerations related to construction of the proposed tank are 

included in the report. 

PROPOSED CONSTRUCTION 

The proposed project is the construction of a new 5-MG water storage tank. The new tank will 

replace the existing 7-MG and 2-MG tanks currently on the site. We understand that there have 

been previous maintenance/repair efforts to address leakage and cracking of the existing tanks. 

Currently, the project is at 10% design review and details such as dimensions (i.e., diameter 

and height) and final floor subgrade elevation of the new tank, replacement of pumping station, 

pipeline(s), and other related ancillary features are not known.   

Kumar & Associates, Inc. 
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The new 5-MG tank is proposed to be located within the footprint of the existing 7-MG tank. 

Several construction options for the tank type, dimensions and final floor subgrade elevation are 

being considered. Options for tank type include: 1) conventionally reinforced concrete; 2) pre-

stressed concrete with precast core wall; 3) pre-stressed concrete with cast-in-place core wall; 

and 4) post-tensioned concrete tank. Options being considered for the final floor elevation and 

dimensions of the new tank are: 

Option 1: A 175-foot-diameter by 30-foot-high tank with a final floor subgrade elevation of 

5,083 feet (i.e., the same as the existing 7-MG tank) 

Option 2: A 175-foot-diameter by 30-foot-high tank with a final floor subgrade elevation of 

5,091 feet (i.e., 8 feet higher than the existing 7-MG tank). 

Option 3: A 200-foot-diameter by 24-foot-high tank with a final floor subgrade elevation of 

5,096 feet (i.e., 13 feet higher than the existing 7-MG tank). 

Options 2 and 3 will require placement of fill on the order of 7,100 and 15,200 cubic yards, 

respectively, beneath the new tank to achieve the proposed final floor subgrade elevation. We 

understand through discussions with Burns and McDonald that loads for the new tank are  

anticipated to be uniformly distributed and on the order of 2,500 to 3,000 psf, and that 

minimizing differential settlements are critical, and that of the 3 options above, Option 2 is the 

more likely option. Minimizing construction costs associated with concrete removal and fill 

material required is highly desirable to the City of Longmont. 

SITE CONDITIONS 

AS previously discussed, the project site is occupied by two (2) existing water storage tanks: a 

nearly rectangular 7-MG tank (240 foot by 340 foot) bordered to the south by Longs Peak Drive, 

and a 160-foot square 2-MG tank adjacent to the north side of the 7-MG tank. The new tank is 

proposed to be constructed within the footprint of the 7-MG tank. To the east of the 7-MG tank 

are ancillary structures and equipment including a pump house, other small concrete equipment 

buildings, a meter vault, and a generator. There is an existing elevated water tower, also to the 

east of the 7-MG tank. 

Kumar & Associates, Inc. 
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The site is situated at the crest of a hill/knoll that has been graded flat across the top where the 

existing water tanks are located and then slopes gently to moderately downward in all directions 

away from the site. The areas surrounding the existing tanks are vegetated with irrigated 

grasses, as well as evergreen and deciduous trees. 

FIELD EXPLORATION 

The field exploration program for the project consisted of drilling four (4) exploratory borings at 

the approximate locations shown on Fig. 1 on July 28 and 29, 2016. The borings ranged in 

depth from approximately 50 to 60 feet below the existing ground surface. Logs of the 

exploratory borings and associated legend and explanatory notes are presented on Figs. 2 and 

3, respectively.  

The borings were drilled with a truck-mounted drill rig using 4-inch-diameter continuous flight 

augers. The borings were logged by a representative of Kumar & Associates, Inc., and samples 

of the soils and bedrock materials were obtained with a 2-inch I.D. California type sampler. The 

sampler was driven into the various strata with blows from a 140-pound hammer falling 30 

inches in general conformance with the standard penetration test procedure described in ASTM 

Method D1586. The interpreted penetration resistance values provide an indication of the 

relative consistency or density of the soils. Depths at which the samples were taken and the 

penetration resistance values (i.e., blow counts) are shown on the boring logs.  

SUBSURFACE CONDITIONS 

The following subsurface descriptions are of a generalized nature to highlight the major 

stratification and groundwater conditions encountered in the borings. The boring logs should be 

referenced for more detailed information on the subsurface conditions encountered. 

Soils: The borings encountered a few inches of topsoil or gravel surfacing overlying 

approximately 3 to 10 feet of man-placed fill material consisting of sandy lean clay. The fill was 

underlain by natural sandy lean clay to lean clay with sand, with occasional layers of clayey 

sand, extending to the full depths explored of approximately 50 to 60 feet. The natural sandy 

clays were generally moist and medium to very stiff in consistency based on field penetration 

resistance tests. 

Kumar & Associates, Inc. 



 
 

 

    

  

  

 

 

   

  

  

    

     

    

  

 

 

    

  

  

  

  

  

  

 

  

 

   

                     

5 

Groundwater: Groundwater was encountered at the time of drilling in Borings B-1, B-2, and B-4 

at depths ranging from about 44 to 48 feet below the ground surface and in the same borings 

when measured up to 10 days later at depths ranging from about 42 to 44 feet. Groundwater 

levels are expected to fluctuate seasonally, and may fluctuate upward after wet weather or 

subsequent to site and area-wide irrigation. 

LABORATORY TESTING 

Samples obtained from the exploratory borings were visually classified in the laboratory by the 

project engineer. Laboratory testing was performed on selected soil samples to determine 

classification and engineering characteristics, including: in-situ moisture content and dry unit 

weight, Atterberg limits, particle-size distribution (gradation), swell-consolidation, unconfined 

compressive strength, moisture-density relationship, and corrosivity. The results of the 

laboratory tests are shown on the boring logs on Fig. 2 and summarized in Table I. Results of 

swell-consolidation and gradation tests plotted on Figs. 4 through 8. The testing was conducted 

in general accordance with recognized test procedures, primarily those of the American Society 

for Testing of Materials (ASTM) and the Colorado Department of Transportation (CDOT).   

Swell-Consolidation: Swell-consolidation tests were performed on samples of the natural lean 

clay soils in order to evaluate their compressibility and swell characteristics under loading and 

when submerged in water. Results of the swell-consolidation tests are shown on Figs. 4 

through 7. Upon wetting under a surcharge of 1,000 psf, five relatively undisturbed samples 

exhibited no movement to slight additional compression, and one sample remolded to 

approximately 95% of the maximum dry density at a moisture content near optimum moisture 

content exhibited slight swell potential. Two samples exhibited slight to low additional 

compression when wetted under surcharge pressures of 2,400 and 3,000 psf, which represent 

the approximate overburden pressures at the sampled depths. 

Review of the results of swell-consolidation tests performed for the previous investigations 

showed similar results to those for this current study: one sample exhibited no movement when 

wetted under a 500 psf surcharge pressure1, and 6 samples exhibited no movement to slight 

additional compression when wetted under a 1,000 psf surcharge pressure2. 

1 Investigation by Charles C. Bowman Associates, Inc. (1984).
2 Investigation by CTL/Thompson, Inc. (1990). 

Kumar & Associates, Inc. 
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Index Properties: Laboratory testing was performed to determine the index properties of the fill 

and natural soils found at the site including: liquid limit and plasticity index, and particle-size 

distribution. The index properties were used to classify the soils into categories of similar 

engineering properties according to the American Association of Highway Transportation 

Officials (AASHTO) soil classification system and the Unified Soil Classification System (USCS) 

(ASTM D2487).  The results of a gradation test are shown on Fig. 8. 

Strength, Load-Bearing and Compaction Characteristics: The strength and load bearing 

characteristics of the existing fill and natural lean clay soils were evaluated based on the results 

of unconfined compressive strength (UC) and California Bearing Ratio (CBR) testing of samples 

from the borings. The UC test is a rapid, inexpensive test procedure used to evaluate the 

undrained shear strength (c) of the tested material. Results from UC testing performed on three 

relatively undisturbed samples indicated unconfined compressive strength, qu, values of 2,250 

and 4,790 psf for the natural lean clay soils and 1,420 psf for the lean clay fill.  

Review of UC test data from the previous investigations showed qu, values that varied widely. 

Values estimated for samples with comparatively lower moisture contents than the current soil 

samples using a hand penetrometer1 ranged from 500 psf to 4,000 psf, whereas values from 

laboratory tested samples2 with comparatively higher moisture contents ranged from 550 psf to 

890 psf. 

GEOTECHNICAL ENGINEERING CONSIDERATIONS 

The existing fills around the perimeter areas of the existing tanks were likely tested at the time 

of construction of the existing storage tanks. However, no documentation of field compaction 

testing performed is available and, therefore, the existing fill materials are generally assumed to 

be unsuitable for support of structure foundations or pavements. Generally, the complete 

removal of undocumented fill materials and replacement by properly compacted structural fill is 

recommended. Typically, complete removal and replacement of fill is performed for areas 

below foundations and reduced removal is performed below slab and pavement areas. The 

proposed construction will likely result in removal of a significant amount, if not all, of the 

existing fill to allow adequate accessibility for construction equipment and activities. The 

existing fill materials are generally considered acceptable for use as structural fill when properly 

moisture conditioned and compacted. 

1 Investigation by Charles C. Bowman Associates, Inc. (1984).
2 Investigation by CTL/Thompson, Inc. (1990). 

Kumar & Associates, Inc. 
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Results from the field and laboratory portions of this investigation indicate the natural lean clay 

soils that underlie the existing tanks vary in moisture content from approximately 8% to18 % and 

are sandy to very sandy and generally medium stiff to stiff. Generally, samples of the natural 

lean clay tested exhibited no movement to slight compression due to wetting. The compression 

exhibited by the samples at surcharge pressures applied prior to and after wetting indicates low 

to moderate compressibility. Results from the previous investigations also indicated similar 

behavior of no movement to slight compression due to wetting. However, the compression at 

surcharge pressures applied prior to and after wetting was comparatively much higher, 

particularly those tested by CTL/Thompson, indicating potential high compressibility of the 

natural lean clay soils, particularly those beneath the existing reservoir. 

Foundation Alternatives: Based on the subsurface conditions encountered, the current design 

level and previous experience with similar construction, we believe that feasible foundation 

system alternatives for the proposed water tank are: 1) spread footings or pads and grade 

beams, 2) tank bottom slab, or 3) a post-tensioned slab-on-grade. Should the new tank floor 

elevation be kept the same as that of the existing tank, subgrade improvement will likely be 

required for foundation support and to help reduce differential settlement. Subgrade 

improvement alternatives would include over-excavation of the on-site soils to depths possibly 

ranging from approximately of 6 to 8 feet and replacement with structural fill, or installation of 

geopiers to depths extending 10 to 15 feet below foundation subgrade elevation. Raising the 

floor elevation of the new tank would provide a relatively thick, stable structural fill platform for 

foundation and slab construction and eliminate the need for ground modification of the soils 

beneath the existing tank. 

Shallow foundation alternatives can be evaluated based on allowable soil bearing pressures of 

ranging from 2,500 to 3,000 psf, or higher allowable pressures depending on the extent of 

ground improvements, including the type and amount of structural fill placed beneath the tank 

floor. Settlement, particularly differential settlement between the center and perimeter, of the 

new tank would be a concern if the floor elevation remains the same as the existing tank. Due to 

the relatively uniform type and condition of the native soils encountered in the borings, raising 

the floor level would result in a more uniform distribution of stress in the soils below the tank and 

an associated reduction on the risk of unacceptable differential settlement.  

Kumar & Associates, Inc. 



 
 

 

    

  

  

  

 

 

  

    

 

   

   

  

 
 

  
  

8 

Due to the comparatively significant differences in strength and compressibility behavior of the 

on-site soils between our investigation and that of previous investigations, the criteria presented 

herein represent a possible worst-case scenario with regard to the current in-situ conditions of 

the soils beneath the existing tank. We strongly recommend that the soils directly beneath the 

existing 7-MG tank be investigated in order to provide design-level recommendations and 

criteria for design and construction of the tank. 

LIMITATIONS 

This report has been prepared in accordance with generally accepted geotechnical engineering 

practices in this area for use by the client for preliminary design and planning purposes. The 

preliminary conclusions and recommendations submitted in this report are based upon the data 

obtained from the widely spaced exploratory borings drilled at the locations indicated on the 

exploratory boring plan. Additional investigation must be conducted once final tank floor 

elevation has been determined to provide design-level recommendations. We recommend on-

site observation of site grading by a representative of the geotechnical engineer. 

DC/wg/es 
cc: Andy Hundley (Burns and McDonnell) 

Book, file 

Kumar & Associates, Inc. 



















Table I 
Summary of Laboratory Test Results 

Project No.:  16-3-151 
Project Name: Price Park Water Tank 
Date Sampled:  June 28 and 29, 2016 
Date Received:  June 29, 2016 

Sample Location Natural 
Moisture 
Content 

(%) 

Natural 
Dry Unit 
Weight 

(pcf) 

Gradation Percent 
Passing 
No. 200 
Sieve 

Atterberg Limits Unconfined 
Compressive 

Strength 
(psf)

Classification and Description 

Boring 
Depth 
(Feet) 

Gravel 
(%) 

Sand 
(%) 

Liquid 
Limit 
(%) 

Plasticity 
Index 
(%) 

AASHTO Group 
(Group Index) 

USCS Group Name 
(Group Symbol) 

1 4 16.1 109.5 56 29 17 A-6 (6) Sandy Lean Clay (CL) 
1 19 13.9 112.7 53 26 13 2,520 A-6 (3) Sandy Lean Clay (CL) 
1 24 16.2 112.9 61 Sandy Lean Clay (CL) 
2 4 14.9 114.6 51 26 15 A-6 (4) Fill: Sandy Lean Clay (CL) 
2 14 14.2 116.0 58 25 14 A-6 (5) Sandy Lean Clay (CL) 
2 19 11.1 118.9 52 Sandy Lean Clay (CL) 
2 29 15.3 113.4 66 30 18 A-6 (9) Sandy Lean Clay (CL) 
2 39 18.4 102.0 61 Sandy Lean Clay (CL) 
3 9 18.4 108.3 56 29 17 A-6 (6) Sandy Lean Clay (CL) 
3 19 8.6 108.6 66 Sandy Lean Clay (CL) 
3 29 15.4 115.2 72 30 18 A-6 (10) Lean Clay with Sand (CL) 
4 4 18.1 107.4 50 26 13 1,420 A-6 (3) Fill: Sandy Lean Clay (CL) 
4 19 12.0 115.6 58 26 15 A-6 (5) Sandy Lean Clay (CL) 
4 29 12.6 114.5 53 4,790 Sandy Lean Clay (CL) 

4 0-5 13.91 117.01 
42 58 31 14 A-6 (5) Fill: Sandy Lean Clay (CL) 

1 Values indicated represent optimum moisture content and maximum dry unit weight (ASTM D 698). 
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OPINION OF PROBABLE CONSTRUCTION COST 
Price Park Tank: Alternative 2 

5 MG Welded Steel Tank 
City of Longmont 

BMcD - 92463 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 952 $125 $118,963 

Concrete Column Removal EA 179 $100 $17,900 

Building Removal LF 104,347 $5 $521,735 

Earthwork 

Excavation TON 11,982 $15 $179,733 

Backfill TON 53,478 $10 $534,778 

Yard Piping 

24" PVC (Transmission Lines, Zone 3, Zone 2) LF 1,358 $200 $271,600 

30" PVC (Zone 1) LF 407 $240 $97,680 

18" PVC (Zone 3) LF 150 $180 $27,000 

12" PVC (Zone 2, Zone 3) LF 140 $115 $16,100 

8" PVC (Zone 3) LF 110 $100 $11,000 

PRVs EA 4 $50,000 $200,000 

Butterly Valves EA 16 $6,000 $96,000 

Flow Meter EA 1 $15,000 $15,000 

Package Pump Station EA 1 $275,000 $275,000 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $20,000 $140,000 

Concrete Foundation 

Ring Foundation LF 3,336 $250 $834,093 

Special Construction 

5 MG Bolted Steel Tank LS 1 $2,400,000 $2,400,000 

Mixing System LS 1 $170,000 $170,000 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $100,000 $100,000 

Electrical LS 1 $160,000 $160,000 

HVAC LS 1 $6,000 $6,000 

Material and Labor Subtotal $6,892,582 

Contractor's General Conditions (12%) $827,000 

Subtotal $7,719,582 

Contractor Overhead and Profit (15%) $1,158,000 

Contingency (5%) $386,000 

Total Cost $9,263,582 
(1) - All values are conceptual construction costs. 

Page 1 Price Park Study_Cost Estimate_Welded Steel Tank.xlsx 



 

    

      

       

      

     

     

  

            

        

        

          

        

     

      

      

  

 

       

 

      

 

         

      

     

     

     

   

   

   

 
 

       

 

   
   

   

     

OPINION OF PROBABLE CONSTRUCTION COST 
Price Park Tank: Alternative 2 

5MG Bolted Steel Tank 
City of Longmont 

BMcD - 92463 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 952 $125 $118,963 

Concrete Column Removal EA 179 $100 $17,900 

Building Removal LF 104,347 $5 $521,735 

Earthwork 

Excavation TON 11,982 $15 $179,733 

Backfill TON 53,478 $10 $534,778 

Yard Piping 

24" PVC (Transmission Line, Zone 3, Zone 2) LF 1,358 $200 $271,600 

30" PVC (Zone 1) LF 407 $240 $97,680 

18" PVC (Zone 3) LF 150 $180 $27,000 

12" PVC (Zone 2, Zone 3) LF 140 $115 $16,100 

8" PVC (Zone 3) LF 110 $100 $11,000 

PRVs EA 4 $50,000 $200,000 

Butterly Valves EA 16 $6,000 $96,000 

Flow Meter EA 1 $15,000 $15,000 

Package Pump Station EA 1 $275,000 $275,000 

Pre-Cast Concrete 

Valve and Meter Vaults EA 7 $20,000 $140,000 

Concrete Foundation 

Ring Foundation LF 3,336 $250 $834,093 

Special Construction 

5 MG Bolted Steel Tank LS 1 $1,250,000 $1,250,000 

Mixing System LS 1 $170,000 $170,000 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $100,000 $100,000 

Electrical LS 1 $160,000 $160,000 

HVAC LS 1 $6,000 $6,000 

Material and Labor Subtotal $5,742,582 

Contractor's General Conditions (12%) $689,000 

Subtotal $6,431,582 

Contractor Overhead and Profit (15%) $965,000 

Contingency (5%) $322,000 

Total Cost $7,718,582 
(1) - All values are conceptual construction costs. 

Page 1 Price Park Study_Cost Estimate_Bolted Steel Tank.xlsx 



 

    

      

       

      

     

     

  

            

        

        

          

        

     

      

      

  

 

       

 

         

         

 

     

     

     

 

        

      

     

     

     

   

   

   

 
 

       

 

   
   

 

    

OPINION OF PROBABLE CONSTRUCTION COST 
Price Park Tank: Alternative 2 

Conventionally Reinforced Concrete Tank 
City of Longmont 

BMcD - 92463 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 952 $125 $118,963 

Concrete Column Removal EA 179 $100 $17,900 

Building Removal LF 104,347 $5 $521,735 

Earthwork 

Excavation TON 11,982 $15 $179,733 

Backfill TON 53,478 $10 $534,778 

Yard Piping 

24" PVC (Transmission Lines, Zone 3, Zone 2) LF 1,358 $200 $271,600 

30" PVC (Zone 1) LF 407 $240 $97,680 

18" PVC (Zone 3) LF 150 $180 $27,000 

12" PVC (Zone 2, Zone 3) LF 140 $115 $16,100 

8" PVC (Zone 3) LF 110 $100 $11,000 

PRVs EA 4 $50,000 $200,000 

Butterly Valves EA 16 $6,000 $96,000 

Flow Meter EA 1 $15,000 $15,000 

Package Pump Station EA 1 $275,000 $275,000 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $20,000 $140,000 

Concrete Foundation 

Base Slab and Void Forms SF 1,500 $500 $750,000 

Drilled Piers (Assume 20 ft Depth) LF 2,506 $250 $626,375 

Concrete Tank 

Walls CY 1,300 $700 $910,000 

Column EA 42 $4,000 $167,033 

Roof CY 900 $800 $720,000 

Special Construction 

Conventionally Reinforced Construction LS 1 $500,000 $500,000 

Mixing System LS 1 $170,000 $170,000 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $100,000 $100,000 

Electrical LS 1 $160,000 $160,000 

HVAC LS 1 $6,000 $6,000 

Material and Labor Subtotal $7,331,898 

Contractor's General Conditions (12%) $880,000 

Subtotal $8,211,898 

Contractor Overhead and Profit (15%) $1,232,000 

Contingency (5%) $411,000 

Total Cost $9,854,898 

(1) - All values are conceptual construction costs. 
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OPINION OF PROBABLE CONSTRUCTION COST 
Price Park Tank: Alternative 2 

D110 Type-1 Concrete Tank with Flat Roof 
City of Longmont 

BMcD - 92463 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 952 $125 $118,963 

Concrete Column Removal EA 179 $100 $17,900 

Building Removal LF 104,347 $5 $521,735 

Earthwork 

Excavation/Backfill TON 11,982 $15 $179,733 

Backfill TON 53,478 $10 $534,778 

Yard Piping 

24" PVC (Transmission Lines, Zone 3, Zone 2) LF 1,358 $200 $271,600 

30" PVC (Zone 1) LF 407 $240 $97,680 

18" PVC (Zone 3) LF 150 $180 $27,000 

12" PVC (Zone 2, Zone 3) LF 140 $115 $16,100 

8" PVC (Zone 3) LF 110 $100 $11,000 

PRVs EA 4 $50,000 $200,000 

Butterly Valves EA 16 $6,000 $96,000 

Flow Meter EA 1 $15,000 $15,000 

Package Pump Station EA 1 $275,000 $275,000 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $20,000 $140,000 

Concrete Foundation 

Base Slab and Void Forms SF 1,500 $500 $750,000 

Drilled Piers (Assuming 20 ft depth) LF 2,506 $250 $626,375 

Special Construction 

AWWA D-110 Type 1 w/ Dome Roof LS 1 $2,200,000 $2,200,000 

Mixing System LS 1 $170,000 $170,000 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $100,000 $100,000 

Electrical LS 1 $160,000 $160,000 

HVAC LS 1 $6,000 $6,000 

Material and Labor Subtotal $7,228,864 

Contractor's General Conditions (12%) $867,000 

Subtotal $8,095,864 

Contractor Overhead and Profit (15%) $1,214,000 

Contingency (5%) $405,000 

Total Cost $9,714,864 

(1) - All values are conceptual construction costs. 
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OPINION OF PROBABLE CONSTRUCTION COST 
Price Park Tank: Alternative 2 

D110 Type-3 Concrete Tank with Flat Roof 
City of Longmont 

BMcD - 92463 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 952 $125 $118,963 

Concrete Column Removal EA 179 $100 $17,900 

Building Removal LF 104,347 $5 $521,735 

Earthwork 

Excavation/Backfill TON 56,222 $10 $562,221 

Yard Piping 

24" PVC (Transmission Lines, Zone 3, Zone 2) LF 1,358 $200 $271,600 

30" PVC (Zone 1) LF 407 $240 $97,680 

18" PVC (Zone 3) LF 150 $180 $27,000 

12" PVC (Zone 2, Zone 3) LF 140 $115 $16,100 

8" PVC (Zone 3) LF 110 $100 $11,000 

PRVs EA 4 $50,000 $200,000 

Butterly Valves EA 16 $6,000 $96,000 

Flow Meter EA 1 $15,000 $15,000 

Package Pump Station EA 1 $275,000 $275,000 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $20,000 $140,000 

Concrete Foundation 

Base Slab and Void Forms SF 1,500 $500 $750,000 

Drilled Piers (Assuming 20 ft depth) LF 2,506 $250 $626,375 

Special Construction 

AWWA D-110 Type 3 w/ Dome Roof LS 1 $2,100,000 $2,100,000 

Mixing System LS 1 $170,000 $170,000 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $100,000 $100,000 

Electrical LS 1 $160,000 $160,000 

HVAC LS 1 $6,000 $6,000 

Material and Labor Subtotal $6,982,574 

Contractor's General Conditions (12%) $838,000 

Subtotal $7,820,574 

Contractor Overhead and Profit (15%) $1,173,000 

Contingency (5%) $391,000 

Total Cost $9,384,574 

(1) - All values are conceptual construction costs. 
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OPINION OF PROBABLE CONSTRUCTION COST 
Price Park Tank: Alternative 2 

Post-Tensioned Concrete Tank 
City of Longmont 

BMcD - 92463 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 952 $125 $118,963 

Concrete Column Removal EA 179 $100 $17,900 

Building Removal LF 104,347 $5 $521,735 

Earthwork 

Excavation TON 11,982 $15 $179,733 

Backfill TON 53,478 $10 $534,778 

Yard Piping 

24" PVC (Transmission Lines, Zone 3, Zone 2) LF 1,358 $200 $271,600 

30" PVC (Zone 1) LF 407 $240 $97,680 

18" PVC (Zone 3) LF 150 $180 $27,000 

12" PVC (Zone 2, Zone 3) LF 140 $115 $16,100 

8" PVC (Zone 3) LF 110 $100 $11,000 

PRVs EA 4 $50,000 $200,000 

Butterly Valves EA 16 $6,000 $96,000 

Flow Meter EA 1 $15,000 $15,000 

Package Pump Station EA 1 $275,000 $275,000 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $20,000 $140,000 

Concrete Foundation 

Base Slab and Void Forms SF 1,500 $500 $750,000 

Drilled Piers (Assumed 20 ft Depth) LF 2,506 $250 $626,375 

Concrete Foundation 

Roof LS 1 $500,000 $500,000 

Columns EA 12 $8,000 $96,000 

Post-tensioning LS 1 $750,000 $750,000 

Tank Walls LS 1 $750,000 $750,000 

Mixing System LS 1 $170,000 $170,000 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $100,000 $100,000 

Electrical LS 1 $160,000 $160,000 

HVAC LS 1 $6,000 $6,000 

Material and Labor Subtotal $7,130,864 

Contractor's General Conditions (12%) $856,000 

Subtotal $7,986,864 

Contractor Overhead and Profit (15%) $1,198,000 

Contingency (5%) $399,000 

Total Cost $9,583,864 

(1) - All values are conceptual construction costs. 
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   APPENDIX F – SITE RENDERINGS 



 

     Figure F-1: Rendering of Northeast Tank Price Park Tank View 



 

     Figure F-2: Rendering of Northwest Price Park Tank View 



 

     Figure F-3: Rendering of South Price Park Tank View 



 

     Figure F-4: Rendering of West Price Park Tank View 
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APPENDIX B – OPINIONS OF PROBABLE CONSTRUCTION COSTS 



  

     

      

      

     

       

       

 

     

     

     

  

      

       

        

        

     

      

      

 

 

        

 

         

          

 

             

             

      

  

       

   

   

    

 

 
 

       

  

    

     

      
  

   

OPINION OF PROBABLE CONSTRUCTION COST 

Price Park Tank: 5 MG Tank 

D110 Type-3 Concrete Tank with Domed Roof 
City of Longmont 

BMcD - 121465 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 2,757 $135 $372,195 

Building Removal SF 104,347 $7 $730,429 

Earthwork 

Excavation CY 11,982 $8 $95,856 

Backfill - Onsite CY 11,982 $10 $119,820 

Backfill - Hauled CY 39,694 $25 $992,350 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $180,000 $180,000 

Yard Piping 

30" PVC LF 920 $450 $414,000 

24" PVC LF 700 $400 $280,000 

18" PVC (Distribution Lines) LF 300 $350 $105,000 

8" PVC (Distribution Lines) LF 920 $250 $230,000 

PRVs EA 5 $60,000 $300,000 

Butterly Valves EA 16 $10,000 $160,000 

Flow Meter EA 7 $35,000 $245,000 

Pump Station EA 1 $1,632,200 $1,632,200 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $120,000 $840,000 

Concrete Foundation 

Base Slab and Void Forms SF 2,000 $610 $1,220,000 

Drilled Piers (Assuming 20 ft depth) LF 3,500 $210 $735,000 

Special Construction 

AWWA D-110 Type 3 w/ Dome Roof LS 1 $3,105,000 $3,105,000 

Flat Roof Adder (Not included in total cost) $465,750 

Mixing System LS 1 $180,000 $180,000 

Temporary Generator Hook-Up LS 1 $30,000 $30,000 

Permanent Generator Adder (Not included in total cost) $130,000 

Electrical LS 1 $165,000 $165,000 

Material and Labor Subtotal $12,831,850 

Contractor's General Conditions (12%) $1,540,000 

Subtotal $14,371,850 

Contractor Overhead and Profit (15%) $2,156,000 

Contingency (20%) $2,874,000 

Subtotal $19,401,850 

Engineering $1,315,250 

Construction Management $1,150,000 
Total Cost $21,867,100 

(1) - All values are conceptual construction costs. 
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OPINION OF PROBABLE CONSTRUCTION COST 

Price Park Tank: 8 MG Tank 

D110 Type-3 Concrete Tank with Domed Roof 
City of Longmont 

BMcD - 121465 

Description Unit Quantity Unit Cost Total Cost 

General Requirements (Included in GC's below) 

Demolition 

Concrete Demolition CY 2,757 $135 $372,195 

Building Removal LF 104,347 $7 $730,429 

Earthwork 

Excavation CY 19,171 $8 $153,368 

Backfill - Onsite CY 19,171 $10 $191,710 

Backfill - Hauled CY 11,412 $25 $285,300 

Exterior Improvements 

Fence LS 1 $370,000 $370,000 

Landscaping LS 1 $330,000 $330,000 

Pavement LS 1 $180,000 $180,000 

Yard Piping 

30" PVC LF 920 $450 $414,000 

24" PVC LF 700 $400 $280,000 

18" PVC (Distribution Lines) LF 300 $350 $105,000 

8" PVC (Distribution Lines) LF 920 $250 $230,000 

PRVs EA 5 $60,000 $300,000 

Butterly Valves EA 16 $10,000 $160,000 

Flow Meter EA 7 $35,000 $245,000 

Pump Station EA 1 $1,632,200 $1,632,200 

Pre-Cast Concerete 

Valve and Meter Vaults EA 7 $120,000 $840,000 

Concrete Foundation 

Base Slab and Void Forms SF 3,000 $610 $1,830,000 

Drilled Piers (Assuming 20 ft depth) LF 5,500 $210 $1,155,000 

Special Construction 

AWWA D-110 Type 3 w/ Dome Roof LS 1 $4,370,000 $4,370,000 

Flat Roof Adder (Not included in total cost) $655,500 

Mixing System LS 1 $200,000 $200,000 

Temporary Generator Hook-Up LS 1 $30,000 $30,000 

Permanent Generator Adder (Not included in total cost) $130,000 

Electrical LS 1 $165,000 $165,000 

Material and Labor Subtotal $14,569,202 

Contractor's General Conditions (12%) $1,748,000 

Subtotal $16,317,202 

Contractor Overhead and Profit (15%) $2,448,000 

Contingency (20%) $3,263,000 

Subtotal $22,028,202 

Engineering $1,650,000 

Construction Management $1,200,000 
Total Cost $24,878,202 

(1) - All values are conceptual construction costs. 

Page 1 Tank Cost Estimates_v2 



 

Conceptual 

OPINION OF PROBABLE CONSTRUCTION COST 

City of Longmont 
Price Park Pump Station 

Description Unit Quantity Unit Cost Total Cost 

DIVISION 01 

General Requirements 

See Below 

DIVISION 03 

Concrete $253,150 

Pump Station Upper Vault Slab CY 80 $800 $64,000 

Pump Station Base Slab CY 60 $600 $36,000 

Pump Station Exterior Walls CY 80 $750 $60,000 

Pump Pads EA 3 $2,500 $7,500 

Electrical Equipment Pads EA 2 $500 $1,000 

Drilled Shafts - Pump Station LF 350 $210 $73,500 

Void Form SF 1,030 $5 $5,150 

Electrical Building Slab CY 10 $600 $6,000 

DIVISION 04 

Masonry $26,000 

8" CMU (Exterior) - Electrical Building SF 650 $20 $13,000 

Veneer SF 650 $20 $13,000 

DIVISION 05 

Metals $116,400 

Architectural & Structural Steel (Roof Trusses) SF 180 $35 $6,300 

Handrails and Railings (aluminum) LF 15 $100 $1,500 

Stairs (aluminum) LS 1 $15,000 $15,000 

Hatches EA 5 $10,000 $50,000 

1.5" Metal Deck (EB Roof) SF 200 $7 $1,400 

Miscellaneous Metals LS 1 $10,000 $10,000 

Pipe supports LS 1 $30,000 $30,000 

6" Bollards EA 4 $300 $1,200 

Gutters and downspout LS 1 $1,000 $1,000 

DIVISION 06 

Wood, Plastics and Composites $15,000 

Rough Carpentry LS 1 $10,000 $10,000 

Anchors and Fasteners LS 1 $5,000 $5,000 

DIVISION 07 

Thermal and Moisture Protection $24,030 

Bituminous Dampproofing SF 1,470 $4 $5,880 

Caulking/Sealant LS 1 $10,000 $10,000 

Building Insulation SF 650 $3 $1,950 

Roof Insulation SF 200 $4 $800 

Metal Roofing SF 200 $27 $5,400 

DIVISION 08 

Openings $10,500 

Single Man Door EA 1 $4,500 $4,500 



Double Man Door EA 1 $6,000 $6,000 

DIVISION 09 

Finishes $23,900 

Painting - Walls SF 650 $6 $3,900 

Painting - Pipe LS 1 $20,000 $20,000 

DIVISION 10 

Specialties $1,000 

Fire Extinguishers EA 2 $500 $1,000 

DIVISION 22 

Plumbing $11,750 

Hose Bibbs EA 1 $500 $500 

Valves EA 2 $120 $240 

Potable Water Piping LS 1 $5,000 $5,000 

Water Meter EA 1 $500 $500 

Backflow Preventer EA 1 $2,500 $2,500 

Pipe Insulation LF 100 $5 $510 

Sump Pump & Piping EA 1 $2,500 $2,500 

DIVISION 23 

Heating, Ventilating and Air Conditioning (HVAC) $69,700 

Air handling unit / Air cooled unit EA 1 $15,000 $15,000 

Exhaust Fan - Pump Room EA 1 $7,500 $7,500 

Louvers/Dampers EA 2 $4,500 $9,000 

Motorized Dampers EA 2 $1,000 $2,000 

Unit Heater EA 3 $4,000 $12,000 

Baseboard Heater EA 1 $500 $500 

Ductwork and Fittings LS 1 $7,500 $7,500 

Grilles and Diffusers EA 3 $400 $1,200 

Controls LS 1 $15,000 $15,000 

DIVISION 26 

Electrical $325,350 

30KVA transformer EA 1 $3,850 $3,850 

Panelboards EA 1 $8,000 $8,000 

Switchboard 1 EA 1 $25,000 $25,000 

VFD 100HP EA 2 $50,000 $100,000 

VFD 250HP EA 1 $82,000 $82,000 

Lighting EA 13 $500 $6,500 

Conduit and Conductors LS 1 $80,000 $80,000 

Miscellaneous LS 1 $20,000 $20,000 

DIVISION 31 

In Main Estimate $0 

Division 33 

Utility Division 33 Total: $661,400 

PS Interior Piping & Micellaneous $661,400 
PS Steel Pipe & Fittings LS 1 $75,000 $75,000 
30" Butterfly Valve w/ Handwheel FL x FL EA 2 $15,000 $30,000 
12" Butterfly Valve w/ Handwheel FL x FL EA 6 $3,000 $18,000 
12" Altitude Valve EA 1 $15,000 $15,000 
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12" Check Valve EA 3 $12,000 $36,000 
12" Dismantling Joint EA 6 $2,500 $15,000 
4" Slow Closing Air/Vacuum Valve EA 4 $5,000 $20,000 
3" Expansion Joint EA 6 $400 $2,400 
6 MGD Horizontal Split-Case Pumps EA 1 $250,000 $250,000 
3 MGD Horizontal Split-Case Pumps EA 2 $100,000 $200,000 

Division 40 

Process Integration $94,000 

Pressure Transmitter EA 2 $2,000 $4,000 

PLC cabinet LOT 1 $25,000 $25,000 

Miscellaneous LOT 1 $65,000 $65,000 

Subtotal $1,632,200 

Construction Cost Subtotal $1,632,200 
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   APPENDIX C – LONGMONT SUSTAINABILITY EVALUATION SHEET 



  
 

    
 

  
 

 
   

   

 

 

   

 
   

  
  

 

  

  

 
  

   
  

  
 

 
 

 

  
  

 

 

 

  

 
  

   

 
 

 

 
 

 

 
 

 
  

 
 

  

LONGMONT SUSTAINABILITY EVAULATION SYSTEM - MODULE 1 

Best Practices 
Organizational 

This category includes 
topics related to how 
the project meets 
larger organizational 
objectives. 

Alignment 

Does the project have any relationship to 
other City plans or policies and if so, is it 
aligned with the goals or directives in those 
plans and policies? Alignment helps insure 
that the project meets broader community 
goals. 

The project was identified 
in the ITWSMP; budgeted 
in the water rate and fee 
study; and included in the 
5-year CIP. 

Integration 

Does the project include opportunities for 
combining or coordinating it with other 
plans or projects? Sharing resources 
encourages efficiency and can reduce costs. 

There is potential for park 
and/or parking on the 
north side of the property 
depending on the tank 
project needs. 

Partnerships 

Are any internal or external partnerships 
identified that would benefit this project? 
Partnerships can provide better access to, 
and utilization of, resources, increase 
project efficiency, and foster relationships 
for present and future support. 

Stakeholder engagement 

Does the project include any methods or 
techniques for considering viewpoints and 
feedback from affected parties? Informing 
and including stakeholders increases the 
chances for project acceptance and 
success. 

The project may be 
presented in public 
discussion for the bond 
election. Informal 
meetings with City staff 
(Utility Operations, LPC, 
Forestry, Golf, 
Recreation, and 
Transportation) have 
been held for the study. 
Further public meetings 
are expected during the 
design and construction 
phases. 
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Best Practices 
Assets and 

Infrastructure 

This category includes 
topics related to the 
features of a project 
that verify 
performance, 
improve long-term 
reliability, reduce 
maintenance and 
repair efforts and 
increase resiliency. 

Adaptation/Adaptability 

Does the project incorporate features that 
can adapt to, or be readily modified to 
adapt to different operating or 
environmental conditions?  The ability to 
adapt to future or changing conditions can 
extend project life and reduce risk of 
failure. 

Pumps and control valves 
are included in the design 
increase the ability to 
delivery to all pressure 
zones. 

Commissioning 

Is initial performance verification needed 
for the project and if so, are applicable 
methods and required performance 
parameters identified? Verifying 
performance protects the integrity of the 
project’s intent and purpose. 

Inspection and startup 
testing will be completed 
during construction 
phase 

Ongoing monitoring & 
evaluation 

Are there provisions for ongoing 
monitoring and evaluation of the project’s 
performance, including identification of 
applicable performance parameters, 
monitoring frequencies, etc.? Continued 
monitoring helps ensure that the project 
functions as intended throughout its useful 
life. 

SCADA will be installed to 
monitor and control the 
equipment, and to 
monitor water quality. 

Long-term maintenance 
and repair 

Have long-term maintenance and repair 
efforts and costs been adequately 
considered and quantified for the life of the 
project?  Long-term maintenance needs 
must be identified in as much detail as 
possible early in the alternative evaluation 
process to insure that future O&M needs 
are thoroughly considered in life cycle 
project costs. 

The tank type selection 
and design considers 
maintenance and repair 
costs. 

Reliability 

Does the project include features that 
reduce the potential of failure, increase 
durability or otherwise improve its overall 
reliability or the reliability of associated 

Same comment as 
Adaptation / Adaptability 
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assets and/or infrastructure? Maximizing 
reliability of a project involves identifying 
potential failure points and minimizing the 
resultant risks, which also reduces the 
financial risk of unplanned maintenance 
and repair. 

Resilience 

Does the project, by itself or in conjunction 
with other projects, improve the City’s 
capacity to recover after unplanned failures 
of critical infrastructure? Features that 
increase resiliency reduce the 
consequences associated with reduction or 
loss of essential resources. 

Same comment as 
Adaptation / Adaptability 
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Best Practices 
Financial 

This category includes 
topics related to 
financing, budgeting 
and cost recovery. Debt ratios 

Is the total debt/total asset ratio of the 
funding source for this project still within 
an acceptable range based on 
City/Department guidelines after the cost 
of this project is added?  Keeping the ratio 
reasonable meets legal debt requirements 
and promotes greater financial stability. 

Funding of capital costs 

Have all options for funding capital costs of 
the project been identified and evaluated 
in order to determine which option is the 
most financially sustainable? 

Operations & 
Maintenance (O&M) cost 
recovery 

Has long-term financing been identified to 
fund life cycle operational and 
maintenance costs?  Making sure these 
costs are properly considered supports 
sustainable asset management. 

The study includes life 
cycle costs.  The new 
tank, pipes and vaults will 
reduce O&M costs. 

Rate impacts 

Will the project result in rate changes that 
affect users’ ability to pay?  Ensuring that 
future rates do not create undue financial 
burdens, especially for the lowest income 
users, demonstrates responsible planning 
and improves customer confidence. 

Resilience 

Will the project, by itself or in conjunction 
with other projects, improve the City’s 
capacity to sustain financial health during 
periods of unplanned economic adversity 
(i.e. business failures, tax revenue 
decreases, etc.)? Financial resilience 
reduces the need to increase taxes or fees 
to deal with negative economic impacts. 
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Buildings and 
Infrastructure 

This category 
encompasses topics 
that are related to 
growth, development 
or urbanization. 

Accessibility 

Does the project improve or enhance the 
accessibility of urban features such as 
transportation corridors/hubs/links, retail 
and commercial business areas, work 
places, open space and greenways, etc.? 
Easier accessibility to urban amenities for 
all users improves quality of life. 

Ambient light and noise 

Does the project address minimizing and 
managing light and glare, light trespass, 
and ambient noise levels? Mitigating the 
effects of these helps protect public health 
and the environment. 

Cultural and historic 
preservation 

Does the project involve identifying, 
preserving and/or rehabilitating historic or 
cultural resources? These resources help 
retain a unique community identity. 

Development footprint 

Is the project’s footprint on its site, both 
during and after construction, minimized to 
the extent possible? Reducing the project 
footprint uses land more efficiently and can 
minimize environmental impacts. 

A single, taller circular 
tank will have a 
significantly smaller 
footprint. 

Floodplain protection 

Is the project located out of the floodplain 
or include features that preclude any 
damage or resultant flood damage? 
Limiting development or the consequences 
of development in floodplains reduces the 
costs of responding to and managing floods 
and supports community resilience. 

Heat island effect 

Does the project include features that will 
mitigate localized temperature rises? 
Options such as light colored pavement or 
roofs concrete pavement or green roofs 
helps reduce temperatures. 
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Housing options 

Does the project involve housing or affect 
availability of housing?  A mix of housing 
types supports residents of different 
income levels and varied life stages. 

Indoor air quality 

Are appropriate ventilation and treatment 
mechanisms and air quality monitoring 
tools included in the project to ensure a 
healthy indoor environment? Maintaining 
good indoor air quality protects people 
from exposure to harmful substances 
during and after construction. 

Infill or redevelopment 

Does the project involve redeveloping 
underutilized land or developing pockets of 
undeveloped land encircled by existing 
development? Infill and redevelopment 
promote efficient use of existing resources 
and promote diverse development. 

Low impact development 
(LID) 

Does the project include LID infrastructure 
such as bio-retention, grassed swales, 
ponds, permeable pavement, etc.? LID 
features increase infiltration, reduce runoff 
and erosion, and preserve the balance 
between managed and natural lands. 

With the smaller 
footprint, there is 
potential for LID 
improvements on the 
north side of the 
property. 

Public spaces 

Is facilitating community access to public 
spaces incorporated into the project? 
Access to public spaces promotes a 
stronger sense of community, fosters 
community engagement, and supports 
stewardship of the environment. 

There is potential for park 
and/or parking on the 
north side of the property 
depending on the tank 
project needs. 

Scale and massing 

Does the project include an analysis of 
scale and massing (such as height, setbacks, 
and form) to help identify potential impacts 
such as solar access, shadows, runoff, snow 
storage, blockage of views, and 
visual/aesthetic consistency?  Accounting 

The new tank walls are 
similar to the existing 
building height; although 
a domed tank roof would 
be higher at the center. 
The new tank is set back 
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for scale and massing can improve public 
perception and acceptance of the project 
and reduce operating costs for street 
maintenance, snow removal, etc. 

further from the street 
and roughly 5 times 
further from the 
residences north of the 
site. 

Site compatibility 

Does the project include consideration of 
how the physical features of the site 
(drainage, soil types, groundwater, 
proximity to natural resources, vegetation) 
are compatible with the project?  Insuring 
that a project is suitable for a site can 
reduce capital and life-cycle costs and 
environmental impacts. 

Site drainage is expected 
to be improved by the 
smaller structure 
footprint. 

Vegetation 

Does the project involve preservation of 
existing vegetation and soils, or planting 
species that are native or suited to local 
conditions and the intended use of the 
project site?  Using appropriate vegetation 
supports ecological balance and can reduce 
maintenance costs. 

Roughly three quarters of 
the existing trees can be 
preserved while 
accommodating pipe 
installations and re-
grading.  Removed trees 
can be replaced in the 
reclaimed area on the 
north side of the site. 

Spatial awareness and 
navigation 

Does the project include signs, distinctive 
features or other physical attributes that 
allow visitors and community members to 
orient themselves within a facility or area? 
Facilitating awareness of location and 
orientation in the community helps people 
navigate streets, transportation options 
and City facilities more efficiently. 

7 | P a g e 



  
 

 

 
  

  
  

  
   

  
 

 

  

  
 

 
   

 

 
 

  

 
  

   

  
 

 

 
 

 
  

  

 
 

 
   

 

 

 
  

Energy This category includes 
topics related to 
energy sources and 
energy use. 

Alternative fuels 

Does the project consider the use of 
alternative fuels (low-sulfur, natural gas, 
bio-fuels) in machinery and vehicles? 
Alternative fuels can help improve air 
quality and reduce greenhouse gas 
emissions. 

Energy efficiency 

Does the project include features that 
provide for efficient use of energy over the 
life of the project (e.g. high efficiency 
motors, power management, low wattage 
lighting, etc.)? Energy efficient equipment 
can decrease costs and reduce greenhouse 
gas emissions and other pollutants. 

The project will include 
high efficiency motors. 

Renewable energy 

Will the project produce or use renewable 
energy? Renewables and energy 
harvesting can reduce the economic and 
environmental costs of project operations 
and extend the life of existing utility 
infrastructure (power plants, distribution 
systems, etc.) 

Use of power generating 
water turbines as control 
valves is considered in 
the study. 

Embodied energy 

Does the project include a consideration of 
the cost of the embodied energy associated 
with manufacturing or transporting 
materials and equipment? Materials and 
equipment that use less energy to produce 
or transport conserve resources and reduce 
pollution. 
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Transportation This category includes 
topics related to 
transportation 
options. 

Bicyclists and pedestrians 

Does the project address needs of bicyclists 
and pedestrians? Protecting and 
facilitating pedestrians and bicycles 
encourages multiple modes of travel, which 
helps reduce vehicle emissions and 
congestion. 

The increased setback 
from the street should 
improve safety. 

Freight delivery systems 

Does the project impact the volume and/or 
routes of freight traffic, including trains, 
trucks, and airplanes?  Optimizing the 
concentration and routing of freight travel 
mitigates noise, traffic, air pollution, and 
other byproducts of freight carriers. 

Level of service 

Does the project affect the traffic amounts 
in existing and/or proposed transportation 
corridors?  Reducing volume-to-capacity 
ratios for key intersections and roadways 
can mitigate traffic congestion and its 
negative impacts. 

There will be heavy truck 
traffic during 
construction – on the 
order of 2000 trips. 

Parking 

Does the project address types/availability 
of parking (locations, amounts, free vs paid, 
etc.) and parking alternatives (walking, 
public transport, etc.)? Parking design 
influences transportation choices as well as 
the experience of citizens, businesses, 
employees. and visitors 

There is potential for 
parking on the north side 
of the property 
depending on the tank 
project needs. 

Transit 

Does the project improve affordability, 
accessibility, comfort, timeliness, locations, 
and safety of various transit services? 

Vehicle miles traveled 
(VMT) 

Does the project have aspects that manage 
total VMT?  Optimizing and reducing VMT 
reduces greenhouse gas emissions, air 
pollution, and congestion. 

9 | P a g e 

file:///C:/Users/ztaylor/AppData/Local/Microsoft/Windows/Temporary%20Internet%20Files/Content.MSO/79D484F.xlsm%23'City%20Resources'!C16


  
 

 

 

 
 

   
  

  
 

 

   
 

  

 

 

   
 

 
 

 

 

 

  

 
    

  

 

 

 

 
  

 
  

  

 

 

  
 

 
   

 

 

   

 
 

  
 

 
 

 

Community and 
Individual Well-

being 

This category includes 
topics that contribute 
to the identity of the 
community and the 
health, safety, and 
wellness of its 
residents. 

Arts and culture 

Are arts and cultural resources an integral 
part of the project or incorporated into the 
project design? Cultural and artistic 
aspects of a project enhance the 
community’s image and identity. 

Crime and law 
enforcement 

Are there aspects of the project that may 
affect crime, such as lighting, visibility, 
underpasses, etc.? Collaboration with 
community law enforcement and the public 
during project design can reduce the risk of 
criminal activity. 

Diversity and rights 

Does the project support the City’s goals of 
respecting and upholding civil and human 
rights? Including community values in 
planning, design and implementation of a 
project ensures that the project meets the 
needs of the entire community. 

Education 

Does the project provide opportunities to 
educate the community about the project 
and its purpose?  Integrating educational 
features into a project can increase 
community support and engagement. 

Environmental justice 

Are there aspects of the project that 
eliminate or reduce pollution and 
neighborhood impacts for all ethnic and 
economic groups? Environmental equity 
helps protect disadvantaged populations 
from health and safety hazards. 

Food and nutrition 

Does the project address physical and 
economic access to nutrition education and 
fresh, nutritious food for all residents? 
Increasing access to these resources 
supports local food security and community 
health. 
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Hazard mitigation 

Have potential human-created and natural 
hazards been identified, and features or 
systems to minimize or mitigate those 
hazards been incorporated into the design? 
Preparing for these types of hazards 
addresses health and economic concerns. 

Placement of fencing may 
minimize safety concerns. 

Health and human 
services 

Does the project pertain to access and 
availability of healthcare for residents? 
Local, accessible healthcare facilities and 
related resources encourage a healthy and 
productive community. 

Safety Features 

Does the project address safety of the 
public and public employees? Project 
designs that prevent or minimize the risk of 
potential dangers reduce injuries to people 
and property. 

A new tank design will 
improve public employee 
safety and water quality 
in the water distribution 
system. 

Sense of community 

Does the project build-upon and cultivate 
the local community and its culture? 
Providing venues and opportunities for 
community events and the sharing of 
information with the community promotes 
community identity and increases 
connections between citizens. 
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Economic 
Vitality 

This category covers 
topics related to 
sustaining existing 
businesses, attracting 
new businesses to 
diversify the local 
economy and 
supporting jobs and 
housing for a local 

workforce. 

Business development 

Does the project support existing business 
and/or attract new or more diverse 
businesses? Supporting a healthy business 
climate fosters economic prosperity and 
stability. 

Construction projects 
support local businesses 
during construction. 

Affordable Housing 

Does the project increase or encourage 
more affordable housing? Maintaining a 
varied, affordable supply of housing 
options improves community diversity and 
moderates increases in housing costs. 

Jobs 

Does the project add to or diversify 
employment opportunities? Expanding 
opportunities for jobs that take advantage 
of local skills and capabilities and promote 
stable, higher wage jobs supports upward 
mobility and higher standards of living. 

Local commodities and 
services 

Does the project provide opportunities for 
using local commodities and services? 
Investing in local goods and services 
supports the local economy and 
community self-reliance. 

Resilience 

Will the project, by itself or in conjunction 
with other projects, improve the City’s 
capacity to recover after unplanned 
economic losses?  Increasing resilience 
reduces consequences associated with 
losing jobs, industries or commodities 
during times of economic difficulty. 

A larger tank and pump 
station will significantly 
improve the City’s 
capacity to maintain 
water service during an 
emergency in the water 
distribution system. 
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Materials and 
Waste 

This category covers 
topics related to 
waste management, 
reuse, and materials 
sourcing. 

Deconstruction/Reuse 

Does the project have opportunities for 
deconstruction and reuse of materials and 
equipment? Reusing materials maximizes 
economic efficiency and minimizes adverse 
effects on the environment. 

Demolition of the existing 
reservoirs will include a 
significant quantity of 
metal and concrete that 
may be suitable for 
recycling. 

Materials sourcing 

Are materials with low VOCs, containing 
high recycled content, or third-party 
certified renewable being utilized in the 
project?  These types of materials support 
producers, suppliers and manufacturers of 
sustainable products. 

The selection of a 
concrete tank will largely 
eliminate VOC-containing 
coatings associated with 
steel tanks. 

Waste 

Does the project include minimizing the 
production or use of waste materials 
throughout the project’s lifetime?  This 
minimizes the volume of material sent to 
landfills and reduces both environmental 
impacts and disposal costs. 

The selection of a 
concrete tank has less 
maintenance which will 
minimize waste 
materials. 
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Natural 
Environment 

The category covers 
topics related to land 
management, 
ecosystems and 
habitats, air quality, 
and other natural 
resources. 

Agricultural lands 

Does the project protect and maintain 
farms, ranches, and other working lands? 
Agriculture supports the local economy, 
local food supplies and self-sufficiency. 

Air quality 

Does the project ensure that air quality 
remains high during both ambient and 
transient conditions?  Good air quality 
reduces both human and environmental 
health problems associated with air 
pollution. 

Aquatic habitat 

Does the project protect and restore the 
biological characteristics, quality, and 
hydrological integrity of surface water and 
groundwater? Aquatic habitat 
management and protection of water 
quality helps maintain ecosystem 
functionality. 

Climate adaptation 

Does the project anticipate and implement 
measures to address climate-related risks 
(droughts, floods, etc.)? Preparing for 
climate adaptation improves community 
resiliency. 

Ecological connectivity 

Does the project prevent the fragmentation 
of open spaces and other habitat areas and 
retain ecological buffer zones?  Ecological 
connectivity helps preserve and protect 
native ecosystems. 

Natural floodplains 

Does the project limit development in 
floodplains and maintain natural floodplain 
systems and riparian areas? Allowing or 
encouraging natural floodplains to the 
extent possible helps mitigate the effects of 
flooding on the community, reduces the 
costs of hard infrastructure and protects 
the integrity of riparian ecosystems. 
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Greenhouse gas emissions 
(GHG) 

Does the project result in a reduction in 
greenhouse gas emissions? Short and long-
term reductions in greenhouse gases help 
reduce the anthropogenic climate change. 

Tree canopy 

Does the project protect, maintain, and/or 
enhance tree canopy area? The tree 
canopy provides wildlife habitat, reduces 
energy use through shading and helps 
prevent erosion caused by stormwater 
runoff. 

Roughly three quarters of 
the existing trees can be 
preserved while 
accommodating pipe 
installations and re-
grading.  Removed trees 
can be replaced in the 
reclaimed area on the 
north side of the site. 

Wildlife and habitat 

Does the project preserve or restore non-
aquatic wildlife species and habitat? 
Wildlife and habitat preservation promotes 
biodiversity and helps maintain a balance 
between nature and development. 
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Water 
Resources 

This category covers 
topics related to 
protection of potable 
water sources and 
sustainable water 
supplies. 

Irrigation Efficiency 

Does the project use low-water/xeric 
landscaping and high efficiency irrigation 
where possible? An effort to implement 
irrigation efficiency and native vegetation 
preserves water resources for other uses. 

Water Conservation 

Does the project use the least amount of 
water possible and/or reduce future water 
use? Insuring that a project uses water 
appropriately and efficiently and includes 
features that promote ongoing water 
conservation helps maintain an adequate 
water supply for the future. 

Water source protection 

Does the project protect raw water sources 
from pollutants that might be a result of 
wildfires, runoff and erosion, land use, 
human activities, etc.? Protecting the 
watershed ensures that potable water 
supplies are reliable and safe. 

Water management 

Does the project include mechanisms to 
adjust sources, delivery and use of water in 
response to changing conditions (e.g., 
precipitation, temperature) and forecasts 
(e.g., snowpack levels, reservoir storage)? 
Good water management techniques, 
including efficient delivery methods and 
appropriate end uses, conserve resources 
and help insure a sustainable water supply. 
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Water Quality This category covers 
topics related to 
water pollution. 

Watershed health 

Does the project result in an improvement 
in the chemical or biological quality of 
water in the watershed, including 
improvements to aquatic habitat and 
aquatic life? Projects that include pollution 
prevention or treatment protect the 
ecological integrity of the watershed. 

Pollution control 

Does the project minimize the use, 
production or discharge of chemicals 
(pesticides, fertilizers) organic matter, 
sediment/suspended solids and other 
pollutants? Managing or eliminating 
contaminants maintains the health of soils, 
groundwater and surface water, which 
protects beneficial uses and the 
environment. 

Stormwater management 

Does the project include features that 
control stormwater runoff to reduces flows 
and encourage infiltration? Stormwater 
management reduces pollutants and helps 
protect surface water quality and 
conditions for aquatic life. 
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   APPENDIX D – LIFE CYCLE COSTS 



 

    

    

Price Park Improvements Project Life Cycle Costs 
Annual Pumping Electrical Cost & Tank Life Cycle Cost 

Assumptions 
Electricity $/kW-h 

Electrical Cost ($/KW-hr) $ 0.10 

Tank Life Cycle Cost 
Tank Description Project Cost(1) Maintenance Cost over 60 yrs Net Present Worth (60 yrs) (2) Total Cost of Ownership (60 yrs) 

Price Park - 5 MG Tank $ 21,900,000 $ 4,900,000 $ 26,800,000 $ 28,900,000 

Price Park - 8 MG Tank $ 24,900,000 $ 6,000,000 $ 30,900,000 $ 33,600,000 

(1) - Includes total project costs. 

(2) - Based on 3% inflation rate and 1% discount rate. 

Sheet Notes and Assumptions: 

1) All values are conceptual construction costs. 

2) Values in this sheet are linked to the 'Cost Estimate' sheets. Look in the same folder if you would like edit incoming values. 

3) This excel workbook only calculates the 40 and 60 year life cycle costs for the tank types indicated. 

4) Repair and Maintenance Cost schedules/time span are assumed for calculation. The amount of repairs and types may need to be edited per type of tank. 



 

 

 

 

 

  

   

   

   

   

   

    

   

   

   

   

    

   

   

   

   

    

   

   

   

   

     

   

   

   

   

    

   

   

   

   

    

   

   

   

   

    

   

   

   

   

     

   

   

   

   

    

   

   

   

   

    

   

   

   

   

    

   

AWWA D110 TYPE 3 PRESTRESSED CONCRETE CAST-IN-PLACE CORE WALL TANK W/ DOMED ROOF - 5 MG 

21,867,100$Overall Cost to Construct 

Periodic Painting: $ 25,000.00 

Operation (Pump & Actuator) Costs: $ 33,968 

Periodic Repair Concrete Damage: $ 150,000 

Total Recoat (Exterior): $ 266,001 

Inflation Rate 3% 

Discount Rate: 1% 

(Every 5 years) 

(Annual) 

(Every 20 years) 

Related to sqft 

Tot Paint cost Engineering/Admin 

204,616$ 266,001$ 

60-Year Life-Cycle Cost 

Year Cost to Construct Operation Costs Painting Concrete Repair Total Recoat Total Cost Present Worth 

2021 $ 21,867,100.00 $ 21,867,100.00 $ 21,867,100.00 

2022 $ 34,987.17 $ 34,987.17 $ 34,640.76 

2023 $ 36,006.21 $ 36,006.21 $ 35,296.74 

2024 $ 37,025.25 $ 37,025.25 $ 35,936.35 

2025 $ 38,044.30 $ 38,044.30 $ 36,559.82 

2026 $ 39,063.34 $ 28,750.00 $ 67,813.34 $ 64,522.07 

2027 $ 40,082.38 $ 40,082.38 $ 37,759.42 

2028 $ 41,101.43 $ 41,101.43 $ 38,336.04 

2029 $ 42,120.47 $ 42,120.47 $ 38,897.55 

2030 $ 43,139.51 $ 43,139.51 $ 39,444.18 

2031 $ 44,158.56 $ 32,500.00 $ 76,658.56 $ 69,397.99 

2032 $ 45,177.60 $ 45,177.60 $ 40,493.76 

2033 $ 46,196.65 $ 46,196.65 $ 40,997.18 

2034 $ 47,215.69 $ 47,215.69 $ 41,486.66 

2035 $ 48,234.73 $ 48,234.73 $ 41,962.43 

2036 $ 49,253.78 $ 36,250.00 $ 85,503.78 $ 73,648.63 

2037 $ 50,272.82 $ 50,272.82 $ 42,873.73 

2038 $ 51,291.86 $ 51,291.86 $ 43,309.70 

2039 $ 52,310.91 $ 52,310.91 $ 43,732.82 

2040 $ 53,329.95 $ 53,329.95 $ 44,143.33 

2041 $ 54,348.99 $ 240,000.00 $ 425,600.98 $ 719,949.98 $ 590,031.02 

2042 $ 55,368.04 $ 55,368.04 $ 44,927.30 

2043 $ 56,387.08 $ 56,387.08 $ 45,301.17 

2044 $ 57,406.13 $ 57,406.13 $ 45,663.23 

2045 $ 58,425.17 $ 58,425.17 $ 46,013.68 

2046 $ 59,444.21 $ 43,750.00 $ 103,194.21 $ 80,467.59 

2047 $ 60,463.26 $ 60,463.26 $ 46,680.53 

2048 $ 61,482.30 $ 61,482.30 $ 46,997.31 

2049 $ 62,501.34 $ 62,501.34 $ 47,303.24 

2050 $ 63,520.39 $ 63,520.39 $ 47,598.50 

2051 $ 64,539.43 $ 47,500.00 $ 112,039.43 $ 83,124.62 

2052 $ 65,558.48 $ 65,558.48 $ 48,157.76 

2053 $ 66,577.52 $ 66,577.52 $ 48,422.10 

2054 $ 67,596.56 $ 67,596.56 $ 48,676.49 

2055 $ 68,615.61 $ 68,615.61 $ 48,921.10 

2056 $ 69,634.65 $ 51,250.00 $ 120,884.65 $ 85,334.19 

2057 $ 70,653.69 $ 70,653.69 $ 49,381.63 

2058 $ 71,672.74 $ 71,672.74 $ 49,597.89 

2059 $ 72,691.78 $ 72,691.78 $ 49,805.02 

2060 $ 73,710.82 $ 73,710.82 $ 50,003.19 

2061 $ 74,729.87 $ 330,000.00 $ 585,201.35 $ 989,931.22 $ 664,890.41 

2062 $ 75,748.91 $ 75,748.91 $ 50,373.26 

2063 $ 76,767.96 $ 76,767.96 $ 50,545.47 

2064 $ 77,787.00 $ 77,787.00 $ 50,709.34 

2065 $ 78,806.04 $ 78,806.04 $ 50,865.00 

2066 $ 79,825.09 $ 58,750.00 $ 138,575.09 $ 88,557.09 

2067 $ 80,844.13 $ 80,844.13 $ 51,152.32 

2068 $ 81,863.17 $ 81,863.17 $ 51,284.25 

2069 $ 82,882.22 $ 82,882.22 $ 51,408.56 

2070 $ 83,901.26 $ 83,901.26 $ 51,525.38 

2071 $ 84,920.30 $ 62,500.00 $ 147,420.30 $ 89,637.27 

2072 $ 85,939.35 $ 85,939.35 $ 51,737.09 

2073 $ 86,958.39 $ 86,958.39 $ 51,832.25 

2074 $ 87,977.44 $ 87,977.44 $ 51,920.45 

2075 $ 88,996.48 $ 88,996.48 $ 52,001.83 

2076 $ 90,015.52 $ 66,250.00 $ 156,265.52 $ 90,403.99 

2077 $ 91,034.57 $ 91,034.57 $ 52,144.61 



   

   

   

     

  

2078 $ 92,053.61 $ 92,053.61 $ 52,206.25 

2079 $ 93,072.65 $ 93,072.65 $ 52,261.57 

2080 $ 94,091.70 $ 94,091.70 $ 52,310.67 

2081 $ 95,110.74 $ 420,000.00 $ 744,801.72 $ 1,259,912.46 $ 693,518.33 

$ 28,943,141.25 $ 26,764,232.11 



              

              

                       

 

 

 

 

 

 

 

 

                                         

Price Park Motor List - 5 MG Tank 

Description HP 

Power 

(kW) Yearly KW-h Yearly Cost Assumptions / Notes 

Pumps Assume operating 50% of the time, split between two duty pumps 

Pump 1 100 18.6 163,308 $ 16,331 

Pump 2 100 18.6 163,308 $ 16,331 

Pump 3 250 0.0 - $ -

Valve Actuators 

PRV Inlet Valve 0.5 0.2 1633 $ 163 

PRV Outlet Valve 0.5 0.2 1633 $ 163 

Pump 1 Inlet Valve 0.5 0.2 1633 $ 163 

Pump 1 Outlet Valve 0.5 0.2 1633 $ 163 

Pump 2 Inlet Valve 0.5 0.2 1633 $ 163 

Pump 2 Outlet Valve 0.5 0.2 1633 $ 163 

Pump 3 Inlet Valve 0.5 0.2 1633 $ 163 

Pump 3 Outlet Valve 0.5 0.2 1633 $ 163 

Total 454 39 339,681 $ 33,968 

Assume valves are modulating 50% of the time 



 

 

 

 

 

  

   

   

   

   

   

    

   

   

   

   

    

   

   

   

   

    

   

   

   

   

     

   

   

   

   

    

   

   

   

   

    

   

   

   

   

    

   

   

   

   

     

   

   

   

   

    

   

   

   

   

    

   

   

   

   

    

AWWA D110 TYPE 3 PRESTRESSED CONCRETE CAST-IN-PLACE CORE WALL TANK W/ DOMED ROOF - 8 MG 

24,878,202$Overall Cost to Construct 

Periodic Painting: $ 40,000.00 

Operation (Pump & Actuator) Costs: $ 33,968.12 

Periodic Repair Concrete Damage: $ 240,000 

Periodic Total Recoat (Exterior): $ 384,311 

Inflation Rate 3% 

Discount Rate: 1% 

(Every 5 years) 

(Annual) 

(Every 20 years) 

Related to sqft 

Tot Paint cost Engineering/Admin 

295,624$ 384,311$ 

60-Year Life-Cycle Cost 

Year Cost to Construct Operation Costs Painting Concrete Repair Total Recoat Total Cost Present Worth 

2021 $ 24,878,202.00 $ 24,878,202.00 $ 24,878,202.00 

2022 $ 34,987.17 $ 34,987.17 $ 34,640.76 

2023 $ 36,006.21 $ 36,006.21 $ 35,296.74 

2024 $ 37,025.25 $ 37,025.25 $ 35,936.35 

2025 $ 38,044.30 $ 38,044.30 $ 36,559.82 

2026 $ 39,063.34 $ 46,000.00 $ 85,063.34 $ 80,934.85 

2027 $ 40,082.38 $ 40,082.38 $ 37,759.42 

2028 $ 41,101.43 $ 41,101.43 $ 38,336.04 

2029 $ 42,120.47 $ 42,120.47 $ 38,897.55 

2030 $ 43,139.51 $ 43,139.51 $ 39,444.18 

2031 $ 44,158.56 $ 52,000.00 $ 96,158.56 $ 87,051.09 

2032 $ 45,177.60 $ 45,177.60 $ 40,493.76 

2033 $ 46,196.65 $ 46,196.65 $ 40,997.18 

2034 $ 47,215.69 $ 47,215.69 $ 41,486.66 

2035 $ 48,234.73 $ 48,234.73 $ 41,962.43 

2036 $ 49,253.78 $ 58,000.00 $ 107,253.78 $ 92,382.98 

2037 $ 50,272.82 $ 50,272.82 $ 42,873.73 

2038 $ 51,291.86 $ 51,291.86 $ 43,309.70 

2039 $ 52,310.91 $ 52,310.91 $ 43,732.82 

2040 $ 53,329.95 $ 53,329.95 $ 44,143.33 

2041 $ 54,348.99 $ 384,000.00 $ 614,897.65 $ 1,053,246.64 $ 863,182.46 

2042 $ 55,368.04 $ 55,368.04 $ 44,927.30 

2043 $ 56,387.08 $ 56,387.08 $ 45,301.17 

2044 $ 57,406.13 $ 57,406.13 $ 45,663.23 

2045 $ 58,425.17 $ 58,425.17 $ 46,013.68 

2046 $ 59,444.21 $ 70,000.00 $ 129,444.21 $ 100,936.51 

2047 $ 60,463.26 $ 60,463.26 $ 46,680.53 

2048 $ 61,482.30 $ 61,482.30 $ 46,997.31 

2049 $ 62,501.34 $ 62,501.34 $ 47,303.24 

2050 $ 63,520.39 $ 63,520.39 $ 47,598.50 

2051 $ 64,539.43 $ 76,000.00 $ 140,539.43 $ 104,269.43 

2052 $ 65,558.48 $ 65,558.48 $ 48,157.76 

2053 $ 66,577.52 $ 66,577.52 $ 48,422.10 

2054 $ 67,596.56 $ 67,596.56 $ 48,676.49 

2055 $ 68,615.61 $ 68,615.61 $ 48,921.10 

2056 $ 69,634.65 $ 82,000.00 $ 151,634.65 $ 107,041.05 

2057 $ 70,653.69 $ 70,653.69 $ 49,381.63 

2058 $ 71,672.74 $ 71,672.74 $ 49,597.89 

2059 $ 72,691.78 $ 72,691.78 $ 49,805.02 

2060 $ 73,710.82 $ 73,710.82 $ 50,003.19 

2061 $ 74,729.87 $ 528,000.00 $ 845,484.26 $ 1,448,214.13 $ 972,697.57 

2062 $ 75,748.91 $ 75,748.91 $ 50,373.26 

2063 $ 76,767.96 $ 76,767.96 $ 50,545.47 

2064 $ 77,787.00 $ 77,787.00 $ 50,709.34 

2065 $ 78,806.04 $ 78,806.04 $ 50,865.00 

2066 $ 79,825.09 $ 94,000.00 $ 173,825.09 $ 111,083.78 

2067 $ 80,844.13 $ 80,844.13 $ 51,152.32 

2068 $ 81,863.17 $ 81,863.17 $ 51,284.25 

2069 $ 82,882.22 $ 82,882.22 $ 51,408.56 

2070 $ 83,901.26 $ 83,901.26 $ 51,525.38 

2071 $ 84,920.30 $ 100,000.00 $ 184,920.30 $ 112,438.72 

2072 $ 85,939.35 $ 85,939.35 $ 51,737.09 

2073 $ 86,958.39 $ 86,958.39 $ 51,832.25 

2074 $ 87,977.44 $ 87,977.44 $ 51,920.45 

2075 $ 88,996.48 $ 88,996.48 $ 52,001.83 

2076 $ 90,015.52 $ 106,000.00 $ 196,015.52 $ 113,400.48 



   

   

   

   

     

  

2077

2078

2079

2080

2081

$ 91,034.57 $ 91,034.57 $ 52,144.61 

$ 92,053.61 $ 92,053.61 $ 52,206.25 

$ 93,072.65 $ 93,072.65 $ 52,261.57 

$ 94,091.70 $ 94,091.70 $ 52,310.67 

$ 95,110.74 $ 672,000.00 $ 1,076,070.88 $ 1,843,181.62 $ 1,014,578.62 

$ 33,585,591.99 $ 30,861,798.44 



              

              

                       

 

 

 

 

 

 

 

 

                                         

Price Park Motor List - 8 MG Tank 

Description HP 

Power 

(kW) Yearly KW-h Yearly Cost Assumptions / Notes 

Pumps Assume operating 50% of the time, split between two duty pumps 

Pump 1 100 18.6 163,308 $ 16,331 

Pump 2 100 18.6 163,308 $ 16,331 

Pump 3 250 0.0 - $ -

Valve Actuators 

PRV Inlet Valve 0.5 0.2 1633 $ 163 

PRV Outlet Valve 0.5 0.2 1633 $ 163 

Pump 1 Inlet Valve 0.5 0.2 1633 $ 163 

Pump 1 Outlet Valve 0.5 0.2 1633 $ 163 

Pump 2 Inlet Valve 0.5 0.2 1633 $ 163 

Pump 2 Outlet Valve 0.5 0.2 1633 $ 163 

Pump 3 Inlet Valve 0.5 0.2 1633 $ 163 

Pump 3 Outlet Valve 0.5 0.2 1633 $ 163 

Total 454 39 339,681 $ 33,968 

Assume valves are modulating 50% of the time 
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