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1.0 PURPOSE AND OBJECTIVE 

 

This Voluntary Response Action Plan (VRAP) has been prepared to describe the remedial actions to 

be undertaken on the Town of Brunswick’s property known as the Maine Street Station (MSS) 

between Maine Street and Union Street in Brunswick, Maine, and on the abutting Bowdoin College 

Property (including the vacant property and possibly the parking lot, but excluding the area beneath 

the McLellan Building).  These two properties combined constitute the Site for the purposes of this 

plan.  

 

2.0 SITE LOCATION AND DESCRIPTION 

 

The MSS consists of mostly undeveloped land, with the exception of a Midcoast Federal Credit 

Union (MFCU) located on the eastern portion of the site (Figure 1).  MFCU is surrounded by Town 

of Brunswick property.  The footprint of the building is currently owned by MFCU, with an 

easement over the eastern portion of the Site property for building access and parking.  An old 

foundation wall (remnants of the previous failed development effort) is present across the majority 

of the site property, but no building exists.   

 

The Town’s property is abutted by the railroad line to the north, Maine Street to the east, private 

homes on Noble Street and Bowdoin College Property to the south and Union Street to the west.  

Brooks Farm and Feed is located across Union Street, to the west, and Hannaford’s Supermarket 

and parking lot lie across the railroad tracks to the north.  The elevation of the Site is approximately 

65 feet above mean sea level (amsl).  The Androscoggin River is located approximately one half 

mile north.   

 

Overburden soils at the Site are varied,  but consist primarily of a sand,  coal ash or a mixture of 

sand/coal ash underlain by a fibrous peat (located from five to eight feet below ground surface 

[bgs] over most of the Site), followed by a sand over clay.  The lower sand layer located above the 

clay ranges in thickness from a few feet to approximately 50 feet.  Assumed bedrock depth varies 

across the Site from approximately 20 feet in the northeast corner, to over 90 feet in the northwest 

corner of the Site.  Groundwater beneath the Site is present in shallow overburden, at 

approximately 5 feet below ground surface. 
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3.0 PREVIOUS INVESTIGATIONS 

 

Since the mid 1980’s, the Site has been proposed for numerous developments.  As part of the 

potential development, a number of site investigations have been conducted.  These investigations 

cover the MSS, as well as the Bowdoin College property.  The Bowdoin College property was split 

from the original Maine Street Station property in 1998. Site investigations conducted to date have  

documented the presence of coal ash over the majority of the Site.  A  Phase II Site Assessment and 

Mitigation Options Report was completed in August 2005 by MACTEC for the MSS and 

summarizes the previous site investigations conducted at the Site.  To better quantify the volume of 

coal ash at the site a day of geoprobe sampling was conducted on June 14, 2007.  Figure 2 shows 

the locations of test pits excavated, geoprobe locations and wells installed during the various site 

investigations conducted at the Site.  The following summarizes the results of the investigations.  

Soil and Coal Ash   

The contaminants of concern at the Site are Polyaromatic Hydrocarbons (PAHs), arsenic, and lead.  

The primary means of exposure to these contaminants are through dermal contact and inhalation of 

contaminated dust.  Action Levels were developed for five different land uses that could occur at 

the Site, including: Residential; Recreational; Commercial/Industrial-Outdoor; 

Commercial/Industrial-Indoor; and Construction Worker. A full description of all the action levels 

and how they were derived are described in detail in the Phase II Site Assessment report.  The 

Residential (lowest) and Construction Worker (highest) action levels are as follows: 

 

Residential  

• Benzo(a)pyrene – 2 mg/Kg 

• Total PAHs  (calculated) - 2500 mg/Kg 

• Total carcinogenic PAHs (calculated) -2 mg/Kg 

• Arsenic – 10 mg/Kg  

• Lead - 375 mg/Kg  
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Construction Worker 

• Benzo(a)pyrene – 9 mg/Kg 

• Total PAHs  (calculated) - 3800 mg/Kg 

• Total carcinogenic PAHs (calculated) -25 mg/Kg 

• Arsenic – 90 mg/Kg  

• Lead - 700 mg/Kg  

 

One background soil sample was collected from the Brunswick Mall.  The background sample 

contained the following: 

• Total PAHs  (calculated) - 4.41 mg/Kg 

• Total carcinogenic PAHs (calculated)   - 0.33 mg/Kg 

• Arsenic - 12.8 mg/Kg  

• Lead - 105 mg/Kg  

 

Background levels are important when determining actual clean up level. In the case of Arsenic, 

the background level is greater than the action level; therefore the actual clean up level is adjusted 

to the background level. Since the current background concentration is based on a single sample 

additional background samples should be collected to better establish the range of Arsenic present.   

 

Comparison to the Residential Action Levels 

 

None of the samples collected exceeded the Residential Action Levels for total PAHs. Several 

samples collected outside the existing foundation had benzo(a)pyrene exceeding the residential 

action level. Total carcinogenic PAHs ranged from 0.17 mg/Kg to 50.24 mg/Kg, exceeding the 

residential action level in several sample locations outside of the existing building foundation.  

Lead concentrations exceeded the residential action level at just on sample location (446 mg/Kg at 

TP-207).  Arsenic was detected in coal ash samples at concentrations ranging from 2.13 mg/Kg to 

270 mg/Kg, exceeding the residential action level in samples collected from several locations 

outside the existing foundation. At several locations arsenic was detected above the action level but 

below the background level.  Samples collected from soils located inside the existing foundation 

did not contain PAHs or Lead above the residential action levels. Arsenic was detected (12.7 

mg/Kg) above the residential action level but below the background level at a depth of 3 to 4 feet in 

TP-202.   
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Comparison to the Construction Worker Action Levels 

 

Several samples collected outside the existing foundation had benzo(a)pyrene exceeding the 

Construction Worker action level. Calculated concentrations of carcinogenic PAHs in one sample, 

MSS-4 (50.24 mg/Kg), exceeded the Construction Worker action level.  In addition, concentrations 

of arsenic detected in the coal ash samples MSS-2 (270 mg/Kg), MSS-3 (191 mg/Kg), and TP-210 

(165 mg/Kg) exceeded the Construction Worker action level.  Lead was not detected in any of the 

samples at concentrations exceeding the Construction Worker Action Levels. 

 

Results of 2007 Geoprobe Sampling 

 

Geoprobe sampling was conducted on June 14, 2007 to better quantify the volume of coal ash at 

the site. A total of 36 locations were continuously sampled to a depth of 8 feet.  During the 

sampling two distinctly different layers of coal ash were observed; one that was predominantly coal 

ash and one that was predominantly sand with trace amounts of coal ash.  Table 1 summarizes 

these observations.  The locations sampled inside the existing foundation (GP- 6 to GP-23) 

revealed the predominantly coal ash layer in only one location (GP-15).  At other locations inside 

the existing foundation, trace amounts of coal ash were found mixed with a layer of predominately 

sand.  Two samples were collected for PAH, Arsenic and Lead analysis from the layer of 

predominantly sand with trace amounts of coal ash, to determine if contaminants were present at 

concentrations exceeding the action levels.  Based on the results of analysis (see Table 2), PAHs, 

Arsenic and Lead in these sand layers with trace amounts of coal ash do not exceed action levels.  

Table 2 also includes data from a test pit that was sampled in 2005 (TP-202).  The only 

contaminant detected in this sample, above the action levels, was Arsenic at 12.7 mg/Kg.  As 

discussed above the background concentration for Arsenic is 12.8, therefore Arsenic at this level 

should not be targeted for clean up.  

 

Toxicity Characterization Leaching Procedure (TCLP) metals analysis indicates that the coal ash 

can be characterized as non-hazardous waste for disposal purposes and is not likely to leach its 

constituents to groundwater.   
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Groundwater  

 

Analytical results for the six wells installed at the site in 2005 are as follows, SVOCs were detected 

at trace concentrations (below the Maine Maximum Exposure Guidelines [MEGs]) in two of the 

wells.  No Diesel Range organics were detected.  Arsenic was detected in three wells and lead was 

detected in one well.  None of the concentrations exceeded the MEGs.  Manganese was detected in 

well samples at concentrations ranging form 448 micrograms per liter (µg/L) to 3550 µg/L, and 

exceeded the MEG of 500 µg/L in five of the six wells.  Sodium was detected in well samples at 

concentrations ranging form 11,400 µg/L to 638,000 µg/L, and exceeded the MEG of 20,000 µg/L 

in four of the six wells.  Manganese and Sodium were not determined to be contaminants of 

concern in Site soils.   

 

 

4.0   PREVIOUS RESPONSE ACTIONS  

 

A VRAP, dated October 19, 1998, was submitted on behalf of the Town of Brunswick and 

Bowdoin College. The VRAP specified that the coal ash on the Bowdoin property be consolidated 

and then encapsulated.  The VRAP was completed with coal ash relocated from the McLellan 

building footprint and surrounding areas and placed and capped in the areas beneath the parking lot 

and the adjacent vacant land. Based on historic photographs reviewed of the construction the coal 

ash present on the Bowdoin College property was consolidated to an area below the east side of the 

Bowdoin College parking lot and extending east below what is currently vacant land.  Coal ash 

located below the unpaved areas is covered by a geotextile fabric and topsoil.  An operations and 

maintenance plan was prepared for future maintenance and construction on the property and use 

restrictions on groundwater were instituted.  A no action assurance letter and certificate of 

completion have been issued by the MEDEP for this Bowdoin parcel.  

 

5.0   CURRENT CONDITIONS  

 

The area of the MSS located inside the old building foundation appears to be filled primarily with 

clean sand.  The top three feet is clean fill throughout this area.  Although some thin, discontinuous 

layers of sand with trace amounts coal ash were observed at various depths, no significant layers of 

predominately coal ash were present except in the area around GP-15.  In this area a layer coal ash 

was observed at depths ranging from 3 to 4.5 feet. To the north of the old building foundation coal 
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ash depths are generally 0 to 1 feet bgs, increasing to 2 feet  near the corner of Union Street.  South 

of the old foundation, in the area where the new roadway is proposed, the depth of coal ash is 

variable ranging from 0.5 to 4.5 feet. Its  is generally on the order of one to two feet thick and is 

covered with a thin layer (less than one foot thick) of topsoil. The thickness of coal ash on the 

unpaved portion of the Bowdoin property, where coal ash was consolidated during as part of the 

VRAP for that site, is up to 7 feet.  The area surrounding the MFCU is currently paved with the 

exception of some small areas of landscaping. Coal ash layers in this area ranges in thickness from 

1.5 to 4.5 feet.  The contaminants of concern in the coal ash at the Site are PAHs, arsenic, and lead.  

The concentrations of these compounds/elements exceed Maine Department of Environmental 

Protection (MEDEP) remedial action guidelines in some locations, therefore remedial action is 

required.   

 

6.0   REMEDIAL ALTERNATIVE ANALYSIS  

 

This section describes the potential remedial alternatives that were evaluated for the Site.   

 

Summary of Proposed Site Reuse 

 

The Town of Brunswick developed and approved a Redevelopment Master Plan for the Site.  The 

current conceptual redevelopment plan outlined in the January 2006 Master Development Plan 

indicates potential mixed uses for the property.  This includes multi-family residential units, 

commercial and retail space, multi-modal transportation center, as well as the associated parking, 

walking paths, and pocket parks.  As a result, a residential reuse and construction worker scenarios 

have been used as the basis for development and comparison of the remedial alternatives and 

response action work plans. 

 

Analysis and Comparison of Remedial Alternatives 

 

Treatment options based on feasibility, effectiveness, cost, and schedule have been considered.  

Key consideration was given to the following criteria in developing remedial alternatives for the 

property: 

 

• Geologic and hydrogeologic conditions including depth and thickness of coal ash 

and depth to groundwater. 
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• Potential human health risks for exposures to future residents, site visitors and 

workers (both future construction and future property workers) from contamination 

existing prior to remedial actions, and residual contamination remaining after 

remedial actions. 

• Future reuse of the property in the immediate areas of identified contamination and 

appropriateness of remedial alternatives to limit exposures to acceptable levels for 

those future reuses. 

 

With these criteria in mind, the overall objectives of this analysis include the following: 

• Evaluating the remedial alternatives against the evaluation criteria presented 

below;  

• Selecting the remedial alternative that best meets the objectives of the project; and 

 

In accordance with EPA guidelines, each alternative was evaluated and compared based on the 

following six primary criteria: 

 

1. Protection of human health and the environment;  

2. Technical practicality (effectiveness);  

3. Implementability (ease of construction);  

4. Reduction in contaminant toxicity, mobility and volume; 

5. Short Term Effectiveness (Time until remedial action objectives are attained); and 

6. Practicability including cost. 

 

A brief summary of these six criteria is further presented in the following subsections.   

 

1.  Overall Protection of Human Health and the Environment 

 

This criterion is categorized as a threshold criterion, i.e., alternatives must pass this criterion to be 

considered for implementation as the recommended alternative.  It addresses whether or not a 

remedy provides adequate protection and describes how risks posed are eliminated, reduced, or 

controlled. Protection of human health is assessed by evaluating how property risk from each 

exposure route are eliminated, reduced, or controlled through specific alternatives.   
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2.  Technical Practicality 

 

The focus of this evaluation criterion is to determine technical practicality of instituting the specific 

alternative.  This criterion evaluates the likelihood that the alternative will meet performance 

specification.   

 

3.  Implementability 

 

This criterion analyzes technical feasibility and the availability of services and materials.  

Technical feasibility assesses the ability to monitor the effectiveness of the alternative.  

Availability of services and materials evaluates the need for off-site treatment, storage or disposal 

services and the availability of such services.  Necessary equipment, specialists and additional 

resources are also evaluated. 

 

4.  Reduction of Contaminant Toxicity, Mobility and Volume 

 

This criterion evaluates the ability of the alternative to significantly achieve reduction of the 

toxicity, mobility, and volume of the hazardous substances present at the property.  This analysis 

evaluates the quantity of contaminants to be removed, the degree of expected reduction in toxicity, 

the type and quantity of residuals reduced and the manner in which the principle threat is addressed 

through treatment. 

 

5.  Short Term Effectiveness 

 

This criterion addresses the period of time needed to complete the remedy and any adverse impact 

on human health and the environment that may be posed until the clean up standards are achieved. 

A key criterion evaluated, as part of any remedial action, is the time projected until the objective is 

attained. This criterion evaluates the likelihood of obtaining the remedial action objectives and the 

time frame for accomplishing the associated reduction in pollutant concentrations. 

 

6.  Practicability & Cost 

 

Practicability is the availability and feasibility of the solution considering cost, existing technology, 

and logistics based on the overall purpose of the project.  Cost information presented for the 
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alternatives evaluates the estimated capital, operation and maintenance costs of each alternative.  

Capital costs include direct capital costs such as materials and equipment and indirect capital costs 

such as engineering, contingencies, licenses, and permits.  Costs are presented as a balancing 

criterion such that if a number of remedial alternatives are comparable for the previously discussed 

criteria, cost may be used as a distinguishing factor in the selection of remedial action.  Costs 

presented are for planning purposes only and should not be construed as bid amounts. 

 

The remedial alternatives selected for the property should accomplish the following primary 

objectives:   

• Minimize the primary exposure pathways which include direct contact, inhalation, 

and/or ingestion of contaminated media soil; 

• Reduce overall contaminant toxicity, mobility, and volume; and 

• Be implemented and constructed in a cost-effective, sustainable, and technically 

practicable/feasible manner. 

 

Based on the aforementioned criteria, an analysis and comparison of remedial alternatives is 

presented in Table 3. 

 
 
Description of Alternatives 

 

Based on the potential mixed use development of the Site, remedial alternatives are discussed 

below, including: 1) excavation and off-site disposal (recycling or landfilling) and 2) on-site 

capping, 3) combination of excavation/disposal and on site capping.    

 

1. Excavation and Off-site Recycling or Disposal 

 

This alternative would entail the excavation and removal of coal ash from the property.  Removal 

would involve excavation of predominately coal ash layers observed at the Site, as well as mixtures 

of soil that contain visibly significant amounts coal ash. Sand layers with trace amounts of coal ash 

would not be excavated.  Implementing this alternative would allow for unrestricted use of the site, 

with the exception of a prohibition on the use of groundwater. If future development includes use 

of the area currently occupied by the Bowdoin College parking lot and the vacant land east of the 

Bowdoin College parking lot, the coal ash that was previously placed and capped in these areas 

would also have to be removed. A deed restriction would be recorded by the Town of Brunswick at 
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the Cumberland County Registry of Deeds that prohibits 1) the use of groundwater at the site as 

potable water.  

 

Based on the previous investigations conducted and allowing for some contingency, it is estimated 

there may be up to 16,200 cubic yards of coal ash present on the Site including the Bowdoin 

College property.   

 

Options for disposal include landfilling and commercial recycling.  Although landfilling costs 

(approximately $55 a ton) are fairly comparable to commercial recycling, there may be less 

liability issues concerned with recycling.  Two recycling options available in Maine are off-site 

asphalt batching and cement production.  Preliminary estimates indicate that either recycling option 

would be on the order of $50 per ton for transportation and disposal.  Using an estimate of 1.2 tons 

per cubic yard results in 19,500 tons. Transportation and disposal cost would be approximately 

$975,000.  The costs of excavation of the coal ash material and the costs of replacing the coal ash 

with clean backfill to original grade are estimated at $ 324,000 (approximately $20 per cubic yard).  

The total estimated cost for this alternative would be $1,300,000.  

 

2. On-Site Capping  

 

A second possible remedial strategy is the use of engineering and institutional controls to eliminate 

the potential exposure to contaminated soils.  To protect potential receptors other than trained 

construction workers, the coal ash would be “capped”.  The coal ash layer would be capped by 

either covering it with: 1) a minimum of two feet of clean soil, 2) pavement, 3) sidewalks, or 4) 

buildings.   

 

Areas designated as “green spaces” (i.e. landscaped areas) would have the coal ash covered by a 

geotextile fabric followed by 2 feet of clean soil.  The purpose of the fabric would be for the 

identification of the coal ash layer thus preventing unintended exposure 

 

To accomplish this alternative would require the placement of two feet of clean soil in some areas 

which would increase the existing elevation of the site.  Alternatively, some excavation and 

relocation/burial of coal ash could be conducted allowing for capping without increasing the grade 

of the site.  However, the shallow depth to groundwater across the site (i.e., 5 feet) may make this 

approach problematic.    
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Upon completion of Site activities, an inspection and maintenance plan would be completed. The 

plan would outline activities to prevent the disturbance of buried coal ash from both landscaped 

and paved areas except by construction workers with the appropriate health and safety training.  A 

deed restriction would be recorded by the Town of Brunswick at the Cumberland County Registry 

of Deeds that prohibits 1) the use of groundwater at the site as potable water, 2) disturbance of 

surface caps, and 3) excavation of on-site soils without prior notification of the Maine DEP, a 

written Health & Safety Plan (H&S Plan), and management of contaminated soils in accordance 

with applicable local and State regulations. 

 

Since the exact areas of green space, pavement, and buildings has not been determined, a rough 

order of magnitude cost estimate for this alternative would be in the range of $200,000 to 

$500,000. 

 

3. Combination Excavation and Off-Site Recycling or Disposal and On-Site Capping  

 

This alternative would involve the capping of some areas and excavation and disposal of other 

areas of the site.  The same approach outlined in the two alternatives above would be utilized.  

Since the Site Development plan has not been formalized, the areas to be capped and excavated are 

still being determined.  No cost estimate has been developed for this alternative.  

 

7.0   REMEDIAL ACTION APPROACH 

 

The remedial objectives for the site are to: 1) mitigate the potential for human residential exposure 

to coal ash in the upper two feet of soil over the entire site, and, 2) mitigate the potential exposure 

to coal ash for construction workers in subsurface soils (below two feet) for portions of the site.   

 

In general, the coal ash should not be present in the top two feet of unpaved soils.  Areas 

designated as “green spaces” (i.e. landscaped areas) will likely have the coal ash removed.  It is 

possible that coal ash could be left on–site and capped under asphalt/sidewalk as part of the new 

roadway proposed for the site however there are concerns that construction workers might be 

exposed to coal ash during utility line maintenance activities.  Therefore, it is likely that coal ash 

will be removed from the new road alignment.  Areas of the site that will be subject to future 

development and ultimately transferred to a developer will likely be excavated to remove coal ash. 



Voluntary Response Action Plan – Brunswick Maine Street Station June 28, 2007  
MACTEC Engineering and Consulting, Inc., Project 3612072080 Draft 
 

P:\Projects\Brunswick - Maine St. Sta Brownfield\4.0 Project Deliverables\4.2 Work Plans\Draft RAP\Revised Draft\Draft VRAP.doc 
12 

In some areas currently paved (e.g. MFCU Area ) the coal ash may remain in place under existing 

pavement.  

 

For areas that will be excavated the goal will be to remove well defined layers of coal ash and 

soil/ash mixtures that are predominately coal ash that have sufficient vertical thickness and exhibit 

lateral continuity.  The criteria for determining material to be disposed off-site will be based on 

visual observation and will be developed in the field at the beginning of the remedial action in 

consultation with a representative of the MEDEP.  This approach is consistent with the approach 

used to relocate and consolidate coal ash for the Bowdoin property as part of the VRAP undertaken 

at that site.  

 

The coal ash that is excavated will be disposed of off-site at either: 1) Commercial Recycling, 

Scarborough, ME., 2) Dragon Products, Thomaston, ME., or 3) a solid waste landfill permitted to 

accept coal ash. The site will be backfilled with clean fill as needed.  

 

Upon completion of the remedial action, a Remedial Action Report will be prepared that 

documents the work completed and identifies the areas where coal ash was excavated or left in 

place and capped.  

 

It is anticipated that the remediation will be done in phases based on the availability of funding.  

The Town currently has $600,000 in Brownfield remediation grants available, which maybe 

insufficient to complete all the needed remedial action.  These grants, however, will allow for a 

significant portion of the site to be remediated.  The portion of site to be remediated under these 

grants is currently being evaluated by the Town in consultation with the Master Developer.  Upon 

completion of this evaluation a remediation design will be completed. The initial phase of 

remediation is scheduled to begin in late summer 2007 and be completed in the fall of 2007.   
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