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1. BACKGROUND 

The Town of Harpswell acquired the Mitchell Field property in 2001. The site, which was previously used as a fueling 
depot for the Brunswick Naval Air Station, consists of approximately 118.5 acres and contains infrastructure that was 
constructed by the U.S. government prior to the closure of the depot. This infrastructure includes components of a 
water system including a well, water tower, and an unused treatment building. The purpose of this report is to evaluate 
the value of re-using the existing water tower to future development on the site and present recommendations for 
improvements that would need to be made to the water tower should the town decide to maintain it. This report will 
also explore alternate methods of providing water to potential developments on the site.  

Several reports have been completed to provide information and direction to the Town that will help guide the 
development of the site. The following previously completed documents were used in this assessment of the Mitchell 
Field Water Tower: 

 The Mitchell Field Master Plan developed by Holt & Lachman, September 2007 

 Preliminary Infrastructure Planning developed by DeLuca-Hoffman Associates, Inc., May 2012 

 Tank Condition Assessment Report by Utility Service Group, July 2014 

 Development Scenarios developed by Mark Eyerman, September 2016 
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2. EXISTING INFRASTRUCTURE 

The existing water system consists of a water tower, well, and unused treatment building. The locations of these 
structures are shown on Figure 1. 

2.1 Well 

The Navy installed a well on the site in 2000. The well is permitted by Maine Department of Health and Human Services 
(DHHS) to supply approximately 17,300 gpd (12 gpm) but was restricted by Maine Department of Environmental 
Protection (MDEP) to a maximum withdrawal of approximately 9,000 gpd (6.25 gpm) due to the uncertainty of the 
movement of contaminants on the site. MDEP has since removed the restriction and completed its monitoring of 
contaminants on the site. MDEP is waiting to receive a closure letter from the U.S. Navy before fully releasing the site 
from its oversight.  

The well would require treatment for iron and manganese according to Deluca-Hoffman’s Preliminary Infrastructure 
Plan. Additional information about the well pump and potential connection to the existing tank would need to be 
obtained before activating the well. 

2.2 Treatment Building 

There is an 884 square foot treatment building located approximately 110 feet to the west of the tank that is currently 
unused. The Town believes the building houses two settling basins, however the treatment building is boarded up and 
internal inspection of the building was not possible during our initial site visit on September 30, 2016. The exact layout 
of the building and its interior condition is unknown.  

The building, which was constructed more than fifty years ago, is obsolete and not suited for modern treatment systems. 
It would likely be more cost effective to construct a new structure to house the necessary treatment system if the 
existing well is brought on-line. Should the Town choose to demolish the existing building, a survey for lead and 
asbestos should be conducted prior to demolition and proper abatement procedures should be followed. 

2.3 Water Tower 

The existing welded steel water tower is capable of holding 100,000 gallons of water and was believed to be 
constructed around 1950. It’s primary purpose while the US Navy was operating the site was to provide a fresh water 
supply to the naval buildings and tanker ships that unloaded fuel at the site. The water tower sits on the southeastern 
side of the property, approximately 3,500 feet from the existing Administration Building and proposed Marine Business 
District and approximately 200 feet from the proposed housing development. 

Utility Service Group completed a Tank Condition Assessment in July 2014. They evaluated the structural integrity of 
the tank, the condition of the interior and exterior coatings, and other miscellaneous features of the tank. The full report 
can be found in Appendix A of this report. 

Structurally, the overflow pipe and the foundations for the leg columns and the riser are in need of repair. There is 
some pitting and metal loss on the interior of the tank and the ladder on the interior of the tank is bent and degraded. 
The exterior ladder was repaired following the assessment in July 2014, but additional work may be necessary if the 
Town chooses to maintain the tank. The exterior coating of the tank tested positive for lead and is heavily weathered. 
The interior coating is also in need of repair. A full list of recommended improvements to the water tower vary based 
on the use of the tower. A list of the required recommended improvements for various scenarios can be found in Section 
5. 
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2.4 Piping 

The water piping that connected the tank to the waterfront structures has been removed and the size, configuration, 
and condition of the remaining pipe around the well and tank is unknown.
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3. WATER DEMANDS 

In order to evaluate the value of the water tower to the water system, demand projections were developed by Harpswell 
Town Planner, Mark Eyerman. The possible site uses detailed in the Master Plan and the state design loadings for 
septic systems were used to develop the demand projections. Four different scenarios were considered. 

 Scenario A – Low-Water Use Development 

 Scenario B – High-water Use Development 

 Scenario C – Low-Water Use Development with Housing 

 Scenario D – High-Water Use Development with Housing 

All scenarios reflect the reuse of the existing 6,000 SF Administration Building. Scenario A also includes the 
development of the Marine Business District by businesses that are not water intensive. Scenario B reflects the 
development of the Marine Business District including a “wet user”. Processing or aquaculture operations use more 
water than a typical business, but the exact amount is highly variable and depends on the application. For the purpose 
of this study, the proposed process was assumed to be 10,000 gpd. Scenarios C and D examine the demands in 
Scenarios A and B with the inclusion of fourteen three-bedroom housing units.  

3.1 General Consumption Demand 

General water demand is the combination of domestic, commercial, and industrial water used by consumers within the 
system. Table 3-1 below presents the anticipated demands for the scenarios described above. 

Table 3-1: Demand Information 

Scenario 
Average Daily 
Demand (gpd) 

Peak Hour Demand (gpm)* 
Average Hourly 
Demand (gpm) 

A 3,100 6.5 2.2 

B 13,500 28.1 9.4 

C 6,900 9.1 4.8 

D 17,300 30.7 12.0 

* Assumes demands at Administration Building and Marine Business District occur over an 8-hour workday 

3.2 Fire Flow Demand 

Fire flow requirements vary depending on building size, construction, layout, and use, and typically range from 500 
gpm to 3,500 gpm. As the exact designs of the Marine Business District and housing development have not been 
chosen, we assumed values for the minimum fire flows in each area. These assumptions are listed in Table 3-2. The 
ISO recommended durations for the fire flows in each development area are also presented in Table 3-2.  

Table 3-2: Fire Flow and Duration Recommendations 

Area Minimum Recommended 
Fire Flow (gpm) 

Recommended 
Duration (hours) 

Marine Business District 1,000 2 

Housing Development 500 3 
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These assumptions were made with the understanding that the ability of the tank to provide these minimum 
recommended fire flows and durations would influence the Town’s decision on whether or not to maintain the existing 
tank as a part of the water system.
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4. SYSTEM CAPACITY 

This section will examine the ability of the system, specifically the water tower, to provide enough water to meet general 
demand and fire flow requirements. 

4.1 General Consumption Capacity 

The existing water tower would serve two primary purposes within a water system at the Mitchell Field site. The tower 
would provide additional system pressure as well as equalization storage. This storage would allow the water system 
to meet the proposed peak hour demands of Scenario B and Scenario D, even though both demands are more than 
double the maximum withdrawal rate of the well. The need for additional system pressure and equalization storage for 
each scenario and the ability of the existing water tower to meet these needs is explored in the following sections. 

4.1.1 System Pressure 

Table 4-1 shows the available system pressure for each scenario’s peak hour demand with the tank half full. These 
numbers factor in headloss associated with the pipe size indicated. 

Table 4-1: Available System Pressure 

Scenario Location Pipe Size 
(in) 

System Pressure with 
Existing Water Tower 

(psi) 

System Pressure 
without Existing Water 

Tower (psi) 

A Marine Business District 2 70 30 

B Marine Business District 3 68 28 

C 
Marine Business District 2 70 30 

Housing Development 2 38 0 

D 
Marine Business District 3 68 28 

Housing Development 2 38 0 

Without the existing water tower, pumping would be necessary to maintain adequate system pressure at the Marine 
Business District. The housing development would likely need pumping with or without the existing water tower. It 
should be noted that while these smaller diameter water mains are adequately sized to carry peak hour demands with 
acceptable headloss, they do greatly reduce available fire flow. The system’s fire flow capacity with the water tower is 
explained in Section 4.2. 

4.1.2 Equalization Storage 

While the well does have the capacity to meet the average daily demand for all four scenarios, the allowable withdrawal 
rate of 12 gpm is not large enough to meet the peak hour demands of Scenario B and Scenario D. Table 4-2 lists the 
storage necessary to meet the peak hour demand of each scenario. It should be noted that these peak hour demands 
are assumed to occur over an 8-hour workday.   

Table 4-2: Required Storage 

Scenario 
Required Storage 

(gallons) 

A 0 

B 8,000 

C 0 

D 9,000 
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While the water system would need water storage to meet peak hour demands under Scenario B and Scenario D, the 
amount of storage needed is approximately 10% of the storage capacity of the existing water tower. 

4.2 Fire Flow 

Table 4-3 shows the available fire flow and duration at the Administration Building and Marine Business District based 
on the size of the pipe connecting the tank to the development area. The available fire flows are attainable while 
maintaining a pressure of 20 psi throughout the system and the duration was calculated assuming the tank is two-
thirds full. 

Table 4-3: Marine Business District Available Fire Flow 

Pipe Size (Inches) Available Fire Flow (gpm) Duration (hours) 

3 100 11.1 

6 650 1.7 

8 1,300 0.9 

10 2,400 0.5 

12 4,000 0.3 

As this table illustrates, with the existing tank and groundwater conditions, it is not possible to provide the necessary 
flow and flow duration to satisfy ISO requirements, regardless of pipe size. The water storage tower is not sized to 
provide sufficient fire flow to future developments in the Marine Business District area.  

Table 4-4 shows the available fire flow and duration at the proposed housing development based on the size of the 
200-foot length of water main that would connect the water tower to the residential area. These fire flows are also 
attainable while maintaining a pressure of 20 psi throughout the system and the duration was calculated assuming the 
tank is 2/3 full. 

Table 4-4: Housing Development Available Fire Flow 

Pipe Size (Inches) Available Fire Flow (gpm) Duration (hours) 

4 550 2.3 

6 1,600 .8 

8 3,500 .4 

As Table 4-4 shows, a 4-inch pipe could supply 550 gpm of fire flow to the residential area for a period of 2.3 hours, 
just above the minimum recommended flow and duration of 500 gpm for 2 hours.
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5. OPTIONS ANALYSIS 

This section will examine the options available to the Town to provide water to the proposed Marine Business District 
and housing development. Detailed cost estimates of the first three options are presented in Appendix B. Pricing 
information detailed in the Preliminary Infrastructure Planning report by DeLuca-Hoffman Associates, Inc. dated May 
2012 was used in the development of these estimates as the scope of the well improvements and treatment system 
construction remain largely the same. 

Any option that involves keeping the water tower has a maintenance cost associated with it, but the cost varies greatly 
depending on whether or not the tank is brought into active service. If the tank is kept and brought into active service, 
the Town would be managing a public water utility, resulting in the highest maintenance cost. If the tank is maintained 
for a non-water related use, such as to hold cell phone antennas, the maintenance costs would be significantly lower. 

5.1 Option 1: Bring the Water Tower into Active Service 

Option 1 entails making improvements to the existing water tower in order for it to be filled with water and brought back 
into service. This option includes the following system improvements: 

 Activate existing well; 

 Construct treatment system for iron and manganese removal; 

 Perform tank upgrades as described below; 

 Install 3” HDPE pipe from water tower to Administration Building and Marine Business District; and 

 Install 4” ductile iron pipe from water tower to housing development. 

This option provides a reliable source of water and adequate system pressure, but would require a significant capital 
expense and on-going maintenance, specifically to the tower and treatment system, that is beyond the current 
capabilities of the existing Town staff and operating budget. This option does not provide adequate fire protection to 
the Marine Business District. 

Recommended tank improvements under this option were derived from the USG report and include: 

 Blast clean and recoat the interior and exterior of the tank; 

 Repair and resurface existing tank foundations; 

 Install gate and lock on exterior ladder; 

 Replace or repair interior ladder 

 Complete repairs on exterior ladder; 

 Repair pitting and metal loss on the interior of the tank; 

 Repair overflow pipe and install screen and flapper; 

 Install roof hatch cover with lock; and 

 Replace vent assembly. 
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These tank improvements would likely extend the tower’s life by approximately 15 to 20 years. The estimated capital 
cost of this option is approximately $995,000. 

5.2 Option 2: Maintain the Water Tower for Non-Water Related Uses and Pump Directly from the 
Existing Well  

Option 2 involves making some structural improvements to the existing water tower in order for it to be used as a 
landmark or communications tower, but not as part of the water system. This option includes the following system 
improvements: 

 Activate existing well; 

 Construct treatment system for iron and manganese removal; 

 Install pumps; 

 Install ground storage tank; 

 Install pressure vessels; 

 Perform tank upgrades as described below; 

 Install 3” HDPE pipe from new treatment building to Administration Building and Marine Business District; and 

 Install 4” ductile iron pipe from new treatment building to housing development. 

Similar to Option 1, this option also requires significant capital expense and maintenance to the treatment system and 
tank, and does not provide fire protection or adequate system pressure. 

Recommended tank improvements under this option were derived from the USG report and include: 

 Blast clean and recoat the exterior of the tank; 

 Repair and resurface existing tank foundations; 

 Install gate and lock on exterior ladder; and 

 Complete repairs on exterior ladder. 

These tank improvements would likely extend the tower’s life by approximately 15 to 20 years before additional 
maintenance would be necessary. The estimated capital cost of this option is approximately $880,000. 

5.3 Option 3: Demolish the Water Tower and Pump Directly from the Existing Well 

Option 3 includes demolishing the existing water tower. This option would require the following improvements: 

 Activate existing well; 

 Construct treatment system for iron and manganese removal; 

 Install pumps; 

 Install ground storage tank; 
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 Install pressure vessels; 

 Demolish water tower; 

 Install 3” HDPE pipe from new treatment building to Administration Building and Marine Business District; and 

 Install 4” ductile iron pipe from new treatment building to housing development. 

Given the significant repairs that need to be completed in order to make the water tower to safe and stable, this option 
would reduce the capital cost of those initial improvements and eliminate future maintenance of the water tower. The 
estimated cost of this option is approximately $555,000. 

5.4 Option 4: Drill a Well Near the Marine Business District 

Option 4 includes drilling a new well in the vicinity of the Marine Business District and performing tank maintenance or 
demolition as described in Option 2 or Option 3. This option would reduce the amount of piping necessary to supply 
water to buildings within the Marine Business District, but the cost of locating and installing a new well with available 
water of adequate quantity and quality is unknown. Should the Town choose to construct the housing development as 
described in Scenarios C and D, a significant amount of piping would need to be installed to serve the proposed 
residential location.  

The first step in locating a new groundwater supply on the site would be completing a desktop hydrogeotechnical study. 
This study involves analyzing existing sand and gravel aquifer maps to determine potential locations for a groundwater 
production well and then comparing those locations against known threats and areas of potential contamination. The 
cost of a desktop hydrogeotechnical study is approximately $10,000. 

5.5 Option 5:  Complete Initial Tank Repairs to Maintain the Integrity of the Structure 

Option 5 includes the tank maintenance we would recommend completing in the near future to protect the structural 
integrity of the tank.  

The foundations under the four tank support legs and the center riser are in need of repairs. Jim Sturgis, a Woodard & 
Curran structural engineer, completed a structural condition assessment of the tank’s concrete foundations. His 
assessment is captured in a memorandum that is found in Appendix C of this report.  The assessment concluded that 
the column leg pier foundations were in fair to poor condition while the center riser pipe foundation was in very poor 
condition. The assessment recommends conducting preliminary test pit exploration of the center riser pipe foundation, 
repairing the concrete for all five foundations, and demolishing the existing concrete block utility building at the base of 
the center riser pipe within the next six to twelve months. The estimated cost of these repairs is $47,000, which includes 
contingency and engineering costs and is broken down in greater detail in Appendix C. 

At the request of the Town, we considered the possibility of removing the center riser pipe. The demolition of the center 
riser column would eliminate the potential connection of the tank to a future water system, making the tank suitable 
only for non-water related uses. After reaching out to tank manufacturers and Utility Service Group, the company that 
completed the tank condition assessment in 2014, we were unable to conclude whether the center riser pipe is 
designed to carry any structural loads. Should the Town decide to further explore this option, additional structural 
analysis would need to be completed on the tank, otherwise repair of the center riser pipe foundation as described in 
Appendix C will be required. 

In addition to the foundation improvements, blast cleaning and recoating the exterior of the tank and repairing the 
existing foundations are recommended. Recoating the tank will help protect the structure from additional rust damage. 
We estimate the cost of recoating the tank to be $340,000 ($250,000 plus 35% for design, construction administration, 
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part-time inspection, and contingency) and we recommend recoating the tank within approximately 5 years. This cost 
includes measures for removing the existing lead paint. This estimate is intended for planning purposes only. A 
company that specializes in tank painting for water utilities should inspect the tank and provide a detailed quote prior 
to final budgeting for the work.  

These costs are included in the estimates for Option 1 and Option 2, as these repairs would be necessary should the 
Town decide to maintain the tank for water or non-water related uses.



 

 

 

Town of Harpswell (230515.00) 6-1 Woodard & Curran 
Mitchell Field Water Tower Assessment  March 2017 

6. RECOMMENDATIONS 

We recommend completing the improvements as described in Section 5.5 and in the structural assessment included 
in Appendix C. These improvements will maintain the structural stability of the tank while the Town determines the 
desired direction for the development of the Mitchell Field site. Additional costs related to the development of a future 
water system at Mitchell Field vary depending on the scope of the development as discussed in Section 5 of this report. 
As the Town gains greater clarity on the future of Mitchell Field, we will be happy to propose a scope for preliminary 
engineering services for the preferred option selected.
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APPENDIX A:  UTILITY SERVICE GROUP TANK CONDITION ASSESSMENT 
REPORT 
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APPENDIX B:  COST ESTIMATE 
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APPENDIX C:  STRUCTURAL CONDITION ASSESSMENT OF CONCRETE 
FOUNDATIONS
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