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DATE:
October 8, 2008
TO:
Mr. Michael Martin, Wareham Fire District
FROM:
Ms. Tara Hourihan, SEA
CC:
Mr. Tim Stinson, P.E., Ms. Kirsten Ryan, P.G., SEA; file
SUBJECT:
Wareham Tank Final Recommendation
S E A No.:
2008203.01-A
Background

S E A reviewed the technical memorandum Tank Property Evaluation and Tank Options, dated July 23, 2007 which evaluated potential properties suitable for construction of a water storage tank.  The tank will provide storage/fire protection in the vicinity of the White Island Shores neighborhood.  The memorandum identified five properties - three of which S E A recommended for further evaluation.  
Two of the three sites are owned by A.D. Makepeace Co. (ADM) and the third site, the location of Fire Dept. Station No. 4, is owned by the Wareham Fire District (WFD).  Of the two ADM Sites: ID No.3 and No.4, only ADM Site ID No.4 will be evaluated further.  ADM Site ID No.3 serves no additional benefit than the other sites below.  Also, directional drilling would be necessary under Glen Charlie Pond for water main installation to this site leading to an increase in construction cost.  
Since the time of the original evaluation, a second site owned by the WFD was identified as being a potential location for the storage tank.  The new site is Maple Park which is the site of the proposed gravel packed well location.  The property is off of Glen Charlie Road, adjacent to the Maple Park Campground owned by Tucey Enterprises Inc.   This site was added to this evaluation because of a question regarding ownership of the fire station property.  It was believed the WFD leased the fire station property; the WFD has since learned that they own the site.    In order to reduce capital costs, it was felt that constructing the tank on property owned by the WFD would be in the best interest of the ratepayers.  
This memo presents our evaluation of the three properties – ADM Site ID No.4 located at the Wareham-Plymouth townline, westerly of White Island Shores area, the Fire Station Site on Glen Charlie Road and the Maple Park Gravel Packed Well site adjacent to the Maple Park Campgrounds.
Site Evaluation

To maintain consistency between the evaluation of the three sites identified above and the original sites, the same methodology was used for this memo as was used for in the July 2007 document.  The three properties were evaluated by assigning numerical scores to each parameter per property depending on the qualitative value assigned to the parameter.  The property’s numerical score was multiplied by a weighting factor, which was subjectively assigned to each parameter.  Note that the parameters were weighted 10 times to test the parameter sensitivity and to reduce subjectivity.  Finally, the parameters weighted scores were added to determine an overall score for each property.  
Each parameter has different qualitative values that needed to be evaluated quantitatively; therefore, each parameter had a different range of scores before weighting.  Parameters with positive outcomes, such as ownership and high elevation, were scored with positive numbers (i.e. 0 to 5 points) before the weighting.  When summarized, these parameters would effectively increase the overall score for the property.  Parameters with negative outcomes, such as visual impact and road and utility access, were scored with negative numbers (i.e. -1 to 0) before the weighting.  When summarized, these negative parameters would effectively decrease the overall score for that property.  

Please note that in order for this memorandum to serve its purpose as a more detailed breakdown than the July 2007 memorandum, parameters for Owner and Proximity to Water Mains below were further narrowed down.
The three sites evaluated below are the current location of Fire Department Station No.4 at 281 Glen Charlie Road; the future location of Maple Park Well at 0 Glen Charlie Road, and the ADM property (S E A I.D. No. 4) westerly of White Island Shores, which was evaluated in the original July 2007 memo. 

Technical Feasibility Parameters

Owner

(Based on Wareham Assessors database)
Range of Weighting for Sensitivity Analysis = 15 to 22 points out of 100

Range of scores before weighting = 0 to 5

As the Fire Station and Maple Park sites are owned by the WFD they each received the highest possible score.  Property owned by ADM was assigned a lower score.
Table 1 – Owner Analysis
	Site
	Owner
	0 to 5
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	20.0
	15.0
	18.0
	15.0
	16.0
	17.0
	18.0
	22.0
	18.5
	19.0

	Fire Station
	Wareham Fire
District
	5
	100
	75
	90
	75
	80
	85
	90
	110
	92.5
	95

	Maple Park
	Wareham Fire
District
	5
	100
	75
	90
	75
	80
	85
	90
	110
	92.5
	95

	ADM
	A D Makepeace
	1
	20
	15
	18
	15
	16
	17
	18
	22
	18.5
	19


Area

(Based on property acreage listed in Wareham Assessors database)

Range of weighting for Sensitivity Analysis = 8 to 10 points out of 100

Range of scores before weighting = 0 to 1
A parcel less than 0.9 acres was scored with a 0.  These sites are all greater than 0.9 acres and received the same highest score.

Table 2 – Area Analysis
	Site
	Area 
(acre)
	0 to 1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	10.0
	10.0
	10.0
	8.0
	10.0
	10.0
	10.0
	9.0
	9.5
	10.0

	Fire Station
	0.91
	1
	10
	10
	10
	8
	10
	10
	10
	9
	9.5
	10

	Maple Park
	11.54
	1
	10
	10
	10
	8
	10
	10
	10
	9
	9.5
	10

	ADM
	46.43
	1
	10
	10
	10
	8
	10
	10
	10
	9
	9.5
	10


Societal Parameters
Visual Impact

(Based on tank site proximity to residential properties)

Range of weighting for Sensitivity Analysis = 16.5 to 22 points out of 100

Range of scores before weighting = -1 to 0

Visual impact was evaluated on a yes or no basis.  A 750-foot radius was drawn about the property’s high point and if other residential properties were covered by this radius, the property was give a “yes” to indicate the tank location could lead to public conflict.  In this case, a public conflict could negatively impact the permitting required for constructing the water tank which is why the Fire Station Site and the ADM have negative scores.
Table 3 – Visual Impact Analysis

	Site
	Site within 750 ft of Residential Parcels?
	-1 to 0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	17.0
	19.0
	20.0
	22.0
	18.0
	17.0
	18.0
	17.0
	16.5
	20.0

	Fire Station
	Y
	-1
	-17
	-19
	-20
	-22
	-18
	-17
	-18
	-17
	-16.5
	-20

	Maple Park
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	ADM
	Y*
	-1
	-17
	-19
	-20
	-22
	-18
	-17
	-18
	-17
	-16.5
	-20


*The July 2007 memorandum showed that the ADM was not within 750-ft of residential parcels.  During this review it was determined that the high point of the site is within 200-ft of a residential parcel.
Economic Parameters

High Elevation

(Fire Station and ADM sites based on MA GIS 10 ft contours and checked against USGS topographic maps; Maple Park Site based on 2008 survey)

Range of weighting for Sensitivity Analysis = 15 to 20 points out of 100

Range of scores before weighting = 1 to 4

If the water storage tank is constructed at a high elevation, the height of the tank can be reduced; the higher the site elevation the higher the score.  Tank height directly impacts construction cost, which is why this parameter was given a high weighting value.  Both WFD sites have a similar elevation and were given the same score.  The ADM site has area where elevations are approximately 80-feet.
Table 4 – Elevation Analysis

	Site
	Elevation (ft)
	1 to 4
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	20.0
	20.0
	18.0
	16.0
	17.0
	17.0
	15.0
	19.0
	18.0
	18.0

	Fire Station
	59-68
	2
	40
	40
	36
	32
	34
	34
	30
	38
	36
	36

	Maple Park
	59-68
	2
	40
	40
	36
	32
	34
	34
	30
	38
	36
	36

	ADM
	79-88
	4
	80
	80
	72
	64
	68
	68
	60
	76
	72
	72


Proximity to Water Main

(Based on an approximate construction route from a property’s high point to existing 12-inch or 16-inch diameter water mains)

Range of weighting for Sensitivity Analysis = 8 to 13 points out of 100

Range of scores before weighting = 0 to 3

Water main will need to be constructed to connect the storage tank to the distribution system.  The farther the tank is from large diameter pipes in the existing distribution system, the higher the cost.  The range of values used to score this parameter was arbitrarily chosen: 0-500 feet, 501-1000 feet, 1001-1500 feet, and >1500 feet.  Distances were measured along a chosen path from the location of the high point on the property to the nearest existing 12- or 16-inch water main.  Short distances, between 0-500 linear feet, were given a high score (3) and distances over 1500 ft were given a low score (0).  
The fire station site is located within 100-feet of an existing 16-inch main on Glen Charlie Road. Although there is no existing water main at the Maple Park Site, installation of a main is necessary for the future Maple Park Well.  The approximate length from the tank site to the proposed pump station discharge main is 1,000 linear feet. The ADM site will require approximately 1,200 linear feet of main to connect to existing 12-inch distribution system piping in Mayflower Lane.
Table 5 – Proximity to Water Main Analysis

	Site
	Proximity to Water  Mains
	0 to 3
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	8.0
	11.0
	11.0
	13.0
	13.0
	13.0
	13.0
	11.0
	11.0
	11.0

	Fire Station
	0-500
	3
	24
	33
	33
	39
	39
	39
	39
	33
	33
	33

	Maple Park
	501-1000
	2
	16
	22
	22
	26
	26
	26
	26
	22
	22
	22

	ADM
	1001-1500
	1
	8
	11
	11
	13
	13
	13
	13
	11
	11
	11


Telephone/Electric Service Available

(Based on S E A site visits August 2008 & review of aerial photography)
Range of weighting for Sensitivity Analysis = 6 to 10 points out of 100

Range of scores before weighting = -1 to 0

The water storage tank will require electrical power and telephone/cable for SCADA controls, which is why this parameter was given a moderate weighting value.  S E A site visits conducted in August 2008 confirmed the proximity of the WFD sites to telephone/electric.  The null score (0) shows that telephone/electric are located adjacent to the property.  A score of -1 signifies that telephone/electric utility lines are not nearby.
The Fire Station Site is located within 100-feet of existing overhead utility lines on Glen Charlie Road. Similar to the proximity to water main analysis, telephone and electric are necessary for the Maple Park Gravel Packed Well pumping station. The distance between the location of telephone and electric service for the pump station and the tank site is approximately 1,000 feet.  The ADM site will require installing telephone and electric lines from Mayflower Lane in White Island Shores area, a distance of approximately 1,200 linear feet.
Table 6 – Available Utility Analysis

	Site
	Utilities?
	-1 to 0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	7.0
	7.0
	6.0
	10.0
	10.0
	10.0
	10.0
	7.0
	8.0
	7.0

	Fire Station
	Y
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Maple Park
	N
	-1
	-7
	-7
	-6
	-10
	-10
	-10
	-10
	-7
	-8
	-7

	ADM
	N
	-1
	-7
	-7
	-6
	-10
	-10
	-10
	-10
	-7
	-8
	-7


Road Access
(Based on S E A site visits August 2008 and review of aerial photography)
Range of weighting for Sensitivity Analysis = 5 to 7 points out of 100

Range of scores before weighting = -1 to 1

If construction is to occur on a site with no road access, the construction costs will increase to construct a roadway.  The Fire Station Site is adjacent to Glen Charlie Road and was given the highest score (1).  Properties containing cart paths in the vicinity of the storage tank’s potential location were given a low score (0) as was the case for the ADM site.  No existing road access would increase construction cost; therefore, those properties were given a negative value (-1).  Also, since the access to the Maple Park tank site will require crossing several culverts, structural enhancements will be necessary to allow tank construction equipment to access the area.  This additional work and related costs are reflected in the negative value score given to this property.  
Table 7 – Road Access Analysis

	Site
	Type of Road Access
	-1 to 1
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	5.0
	5.0
	6.0
	6.0
	7.0
	7.0
	7.0
	6.0
	6.0
	6.0

	Fire Station
	main
	1
	5
	5
	6
	6
	7
	7
	7
	6
	6
	6

	Maple Park
	none
	-1
	-5
	-5
	-6
	-6
	-7
	-7
	-7
	-6
	-6
	-6

	ADM
	cart path 
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


Proposed Water Main and Utility Lines Cross Water Body

(Based on tank proximity to existing water mains)

Range of weighting for Sensitivity Analysis = 3 to 5 points out of 100

Range of scores before weighting = -1 to 0

If the proposed water main or electrical/telephone lines have to cross a body of water to connect to the existing distribution system, cost may increase and permitting would be required.  No crossing is necessary for the Fire Station Site or the ADM sites.  As water main and utilities are to be installed as part of Maple Park Gravel Packed Well construction, Maple Park Site also received the high rating.
Table 8 – Water Crossing Analysis

	Site
	Water Crossing?
	-1 to 0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	5.0
	5.0
	3.0
	4.0
	3.0
	3.0
	3.0
	3.0
	4.0
	3.0

	Fire Station
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Maple Park
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	ADM
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0


Environmental Parameters

Priority Habitat at Proposed Tank Locations

(Based on MA GIS 2006 Priority Habitat shapefile and crowberry survey conducted August 2008)

Range of weighting for Sensitivity Analysis = 4 to 5 points out of 100

Range of scores before weighting = -1 to 0

If the high point on the property is overlayed by a priority habitat, the project would require review by the Natural Heritage and Endangered Species Program (NHESP) to determine if the project meets Massachusetts Endangered Species Act (MESA) and the Wetlands Protection Act (WPA) compliance.  Review of the site showing priority habitat may or may not result in permitting requirements.  Weighting was slightly higher than the weighting for wetlands because priority habitat covers much of this region of Wareham.  According to MA GIS 2006, the Fire Station Site is not located within a priority habitat, but the ADM and Maple Park Sites are.  A survey conducted in August 2008 concluded that the protected broom crowberries grow at the high point of the Maple Park Site.
Table 9 – Priority Habitat Analysis

	Site
	Protected Habitat Over Area?
	-1 to 0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	
	
	
	5.0
	5.0
	5.0
	4.0
	4.0
	4.0
	4.0
	4.0
	5.0
	4.0

	Fire Station
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Maple Park
	Y
	-1
	-5
	-5
	-5
	-4
	-4
	-4
	-4
	-4
	-5
	-4

	ADM
	Y
	-1
	-5
	-5
	-5
	-4
	-4
	-4
	-4
	-4
	-5
	-4


Wetlands

(Fire Station and ADM Sites based on MA GIS wetlands shapefile and Maple Park Site based on wetlands evaluation and survey conducted in 2008)

Range of weighting for Sensitivity Analysis = 2 to 3.5 points out of 100

Range of scores before weighting = -1 to 0

Evaluation of wetlands was based on project area proximity to wetlands.  A 200-foot radius was drawn about the high point on the property to represent both the potential area required to construct the tank and the 100-foot wetland buffer zone.  If any portion of the project occurs within a 100-foot wetland buffer zone, permitting will be required.  Wetlands are a low weighted parameter because the likelihood of impacting those buffer zones is fairly low considering tanks are typically built on high elevations and wetlands typically occur at low elevations.  A negative score was given if the 200-foot radius about the high point on the property contained a wetland, which was the case for the Maple Park Site.
Table 10 – Wetland Analysis

	Site
	Wetlands w/in 200 ft?
	-1 to 0
	1
	2
	3
	4
	5
	6
	7
	8
	9.0
	10

	
	
	
	3.0
	3.0
	3.0
	2.0
	2.0
	2.0
	2.0
	2.0
	3.5
	2.0

	Fire Station
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.0
	0

	Maple Park
	Y
	-1
	-3
	-3
	-3
	-2
	-2
	-2
	-2
	-2
	-3.5
	-2

	ADM
	N
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.0
	0


The table below shows the results of the above evaluations.  The Fire Station Site scored highest at 157 points with the Maple Park Site close behind at 136 points.  The ADM Site received only half the points of the Fire Station Site.  Additional information about each site is listed below.
Table 11 – Evaluation Results
	Site
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	average

	Fire Station
	162
	144
	155
	138
	152
	158
	158
	179
	160.5
	160
	157

	Maple Park
	146
	127
	138
	121
	127
	132
	133
	160
	137.5
	144
	136

	ADM
	89
	85
	80
	64
	75
	77
	69
	90
	81.5
	81
	79


Fire Station Site Advantages

The Fire Station Site is located at 281 Glen Charlie Road with direct access to electric and telephone utilities and a 16-inch diameter water main.  All construction vehicles and equipment can easily access the site.  In addition, the only site preparation work would be minor removal of trees, as noted in the attached letter from the sales manager of a bolted composite steel tank.  The tank would also be visible from the street adding to its security.  One other advantage is that permitting is not necessary with the local Conservation Commission or with NHESP regarding close proximity of wetlands and constructing within a priority habitat.
The site is owned by the Wareham Fire District and will result in savings since land purchase costs will not be required.

Fire Station Site Disadvantages

This site is located on a major road and will be visible to nearby residents.  As with any type of infrastructure, public opinion can be vocal when a water storage tank is proposed to be constructed.  The tank will be set behind the existing fire station which will reduce or minimize visibility to passers-by.

The tank site is also slightly lower in elevation than the ADM site.  The lower elevation will result in the tank base having to be approximately 20-feet taller than if it was constructed at the ADM property.  The estimated cost for this additional height is $20,000 according to the tank manufacturer.

Maple Park Site Advantages

The main advantage to constructing the tank at this location is that it was thought it may be possible to house all of the equipment for the corrosion control facility in the base of the tank, thus saving the cost related to constructing a separate corrosion control facility building.  However, based on tank manufacturer’s dimensions, the tank base will be too small to properly house lime feed, potential disinfection, and pump station equipment.  
Maple Park Site Disadvantages

When the Maple Park Site was first mentioned, the WFD was not planning to house disinfection equipment in its facilities.  Since then, the WFD has had to enforce a second boil water order in one year.  To respond to future outbreaks, the WFD is planning to make space for emergency disinfection equipment in their corrosion control facilities.  This means that the corrosion control facility for Maple Park Well will also need to include space for disinfection equipment.  The diameter of the bolted composite tank base is 24-feet.  At this size, only the lime feed equipment, including storage and a hydraulic lift to get the dry chemical up to the level of the hopper, and space for disinfection equipment will fit.  A masonry building will still be necessary to house the pump station control equipment for the nearby Maple Park Gravel Packed Well.  Any potential savings realized from eliminating additional structures is now decreased considerably.  
Also, if the Maple Park Site is chosen as more desirable by the WFD, the project would have to be bid under Massachusetts General Law Chapter 149 instead of MGL Chapter 30.  By being required to solicit sub-bidders, construction costs of the tank will increase approximately 10% - 15%.  Sub-bids would be required because the base of the tank would need to be separated into two rooms – lime dust will be contained on one-half and disinfection equipment on the other half - which would then classify the tank as a “building”.
In addition, although there are no nearby residences, there is an adjacent camp site called Maple Park Campground owned by Tucey Enterprises Inc, a private company.  All construction traffic would utilize the same access road utilized by the campground which may lead to a conflict with the owner.  
Another issue with this site is that the existing roadway has three bridge/culvert crossings over which tank construction equipment would have to pass to access the site.  Temporary bridge crossings, also known as Bailey bridges, would need to be installed over these areas to insure greater distribution of load and prevent potential failure of these crossing points.  Even with these temporary bridges, it may be necessary to utilize a lull rather than a crane to carry the steel from Glen Charlie Road to the site leading to extended construction time and increased costs.
The area where the tank would be located is wooded and significant clearing and grubbing would need to be conducted to get the construction vehicles to the location in addition to the clearing and grubbing needed to clear the area of the tank site, the pump station building, and staging area.  This additional work will increase the construction time and costs.
Furthermore, permitting is required for this location.  As stated above, the high point of the site is located within a priority habitat, as well as within 200-feet of a wetland.

The last disadvantage is the lack of security.  The tank would not be visible from any residences and would be prone to vandalism.  Currently, the site is a dumping ground and is a “hangout” complete with empty beer cans and remnants of bonfires as noted during S E A’s site visits.
ADM Site Advantages

The proposed ADM site was originally selected in the July 2007 study as a viable site for a proposed tank siting.  It’s proximity to White Island Shores neighborhood makes it ideal for a tank location from a hydraulic standpoint.  However, the two other properties evaluated in this memo provide similar hydraulic benefits to the White Island shores area.  
ADM Site Disadvantages
The primary disadvantage of the ADM site is the issue of ownership.  The two other sites under consideration are currently owned by the WFD and no additional costs are required to procure title to those properties. 
In order to construct a tank on this site, the WFD would be required to either purchase all or a portion of the land from ADM. The site has an approximate area of 46.5 acres. An easement could also be obtained by the WFD to site the tank although it’s not recommended. A tank site would require approximately 1 acre of land plus access ways. An easement could limit the rights of the WFD though so it is recommended that the WFD negotiate a total purchase of 2 – 3 acres from ADM.  
Another issue is that it will take an indeterminate amount of time to get approval from ADM to obtain rights to utilize or purchase their properties.  Also, the WFD would have to abide by conditions set forth by ADM to construct on their land (if purchasing is not an option) that only has cart paths for access, receive permits for construction in protected habitats and bring electrical and telephone service to the site; issues that the WFD sites do not pose. 
Also, additional easements or takings from property owners in the area of Timeless Lane may be required to access the ADM site, resulting in additional costs and delays.
The remote location of the ADM site also makes it prone to vandalism and other security problems.

Site Recommendation

The main reason that the Maple Park Site was considered was because of a question regarding ownership of the fire station property.  It was believed the WFD leased the property but it has since been learned that the WFD owns the site.    In order to reduce capital costs, it was felt that constructing the tank on property owned by the WFD would be in the best interest of the ratepayers.  

This Maple Park Siite poses specific challenges for construction including extended construction time and increased costs.  
The ADM site, being owned by a private entity will require either purchase of land which is recommended or taking of an easement to allow for tank siting.  In addition, easements from other property owners may also be necessary in order to access the ADM site from the White Island Shores area.   

The Fire Station Site is located adjacent to paved road, has access to water, telephone and electrical utility lines and is owned by the WFD.  By eliminating the costs required to construct roads, utility lines and purchase of land, this site is the most favorable of the three evaluated.

S E A recommends that the WFD choose the location of Fire Dept. Station No.4 at 281 Glen Charlie Road as the proposed storage tank site.
Water Tank Sizing and Style

After reviewing the various tank options, including elevated sphere, elevated toro, fluted pillar and bolted composite, the WFD had decided that a bolted composite tank will best fit their needs.  This type of tank is constructed using glass-fused steel which is bolted in place atop a concrete base.  It does not require repainting during its lifetime and the base can be used for equipment storage or office space.  
One disadvantage with bolted composite tanks is that its expected life is approximately 40-years.  Also, ice formation can damage the seal where the steel plates meet, compromising the integrity of the tank.  The WFD will need to insure that ice formation does not occur during winter months.  S E A recommends installing mixing equipment to minimize ice formation inside the tank.  It’s estimated that this item will increase the total project cost of the bolted composite tank by $60,000.  This cost is not included in Table 13.  
If a welded tank were utilized, a life expectancy of 100-years could be realized.  Also, ice formation has minimal impact on a welded joint.  The disadvantage to welded tanks is that they require repainting approximately every 15 years.
Using the water usage information from the July 2007 memorandum, the basis of design criteria is found in the Table 12 below.
Table 12 – Basis of Design Criteria

	Design Criteria/Characteristic
	Value

	White Island Shores Average Daily Consumption
	160,000 gpd

	White Island Shores Maximum Daily Consumption
	337,600 gpd

	Highest Customer Elevation
	80 ft (NGVD)

	Tank Site Ground Elevation
	59 ft (NGVD)

	Minimum Pressure Required to Highest Customer
	35 psig

	Design Fire Flow Requirement
	1,000 gpm for 2 hours

	Fire Flow Reserve Capacity
	120,000 gal

	Equalization Storage (30% of Max. Day)
	101,300 gal

	Total Required Usable Storage
	221,300 gal

	Low Water Level (35 psi)
	81 ft (NGVD)


Based on the above data, a calculation was prepared to determine the water tank height.  A pressure of thirty-five (35) pounds per square inch (psi) was maintained at the low water level which corresponds to a height of approximately 81-feet.  Also, the recommended tank site ground elevation is at 59-feet and the highest customer is at an approximate elevation of 80-feet which is height difference of 21-feet.  The bolted composite tank manufacturer provided two tank sizes to choose from: a 215,266 gallons capacity and a 256,184 gallon capacity; both have a liquid height of 39-feet.  The overall water level will be maintained 141-ft above the tank site ground elevation, at an elevation of 200-ft (NGVD).
S E A recommends the WFD construct the 215,266 gallon capacity tank.  This will provide sufficient storage for the White Island Shores area, reduce construction costs and minimize potential water aging problems.

Water Tank Costs

As noted above, the tank manufacturer provided two sizes; one with a capacity of 215,266 gallons at 31-feet diameter x 40-feet high, and the other at a capacity of 256,184 gallons at 34-feet diameter x 40-feet high.  Table 13 below shows the construction costs associated with constructing the tank at each of the three sites.
Table 13 – Estimated Tank Construction Cost
	
	Fire Station Site
	Maple Park Site
	ADM Site

	Nominal Capacity (gallons)
	215,000
	215,000
	215,000

	Storage Tank Bowl Size (Diameter x Height)
	31-ft x 40-ft
	31-ft x 40-ft
	31-ft x 40-ft

	Pedestal Height 
	160-ft 
	160-ft
	140-ft

	Tank Cost1
	$825,000
	$825,000
	$805,000

	Site Work2
	$141,300
	$381,500
	$351,000

	Engineering (construction administration/resident engineering services)3
	$90,000
	$90,000
	$90,000

	Sub-Total
	1,056,300
	$1,296,500
	$1,246,000

	Contingencies – 10%
	$100,000
	$130,000
	$125,000

	Total Estimated Project Cost4
	$1,156,300
	$1,426,500
	$1,371,000


1 Tank cost includes fabrication prices obtained from manufacturer in September 2008. Engineering    News Record (ENR) Construction Index = 8557.  ADM site tank cost reduced to reflect savings on tank pedestal required due to higher existing grade.
2 Site work includes clearing/grubbing, access roadways, telephone/electric and water utilities, control valve vault and site fencing.
3   Engineering includes construction administration and resident engineering services based on 6-month construction period. 

4  Costs related to purchase of land or easements, including land acquisition survey and legal fees are not included in the Total Estimated Project Costs.
Final Recommendation

Reviewing the feasibility of constructing a storage tank on each of the three sites and comparing the estimated costs, S E A recommends that the WFD construct the storage tank at the location of Fire Dept. Station No. 4 at 281 Glen Charlie Road.
This site is currently owned by the WFD and will reduce overall project costs by avoiding the need to purchase property or take easements from ADM.  The Fire Station Site is also located adjacent to paved roadway, and is in close proximity to electric, telephone and water utility lines. The location also provides visibility for the tank which may reduce potential vandalism or security problems.
The Maple Park Site, also owned by the WFD, would require extensive clearing and grubbing to site the tank along with construction of temporary bridges over existing culverts and waterway crossings to access the area with construction equipment.  This site would be prone to vandalism due to its’ remote location.  

The ADM location would require purchase of land from ADM which is recommended or the obtaining of an easement from them to allow for the tank siting.  Similar to the Maple Park site, this location would require extensive clearing and grubbing to site the tank along with extending telephone, electric and water utilities from the White Island Shore area to the proposed tank.

From a hydraulic consideration, each of the 3 sites provides sufficient hydraulic gradient to serve the White Island Shore area.  Regardless of the site selected, the tank would require a control valve to prevent hydraulic lock-out when operating in conjunction with the Bourne Hill and West Wareham tanks.   
S E A Consultants, 215 First Street, Suite 320, Cambridge, Massachusetts 02142
T: 617.497.7800   F: 617.498.4630
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