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APH  Air Petroleum Hydrocarbons 
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bgs below ground surface 
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1.0 INTRODUCTION 

 

The Maine Department of Environmental Protection (MEDEP) is evaluating the potential for vapor 

intrusion (VI) at gasoline stations in the State of Maine.  As part of the evaluation, the MEDEP 

conducted investigations at a number of Cumberland Farms, Inc. (CFI) owned gasoline stations.  

MACTEC Engineering and Consulting, Inc. (MACTEC) was contracted to conduct this Limited VI 

Investigation at the CFI Gorham Station (Store No. 1842) under Contract Number 20100708-164, 

dated July 8, 2010, between the MEDEP and MACTEC.  The purpose of the investigations was to 

evaluate the potential presence of residual soil and or groundwater contamination at the Site and, if 

present, the potential for it to result in vapor intrusion of contaminants into nearby buildings. 

 

This Limited VI Investigation Report covers work conducted at the Cumberland Farms Gorham 

site (Site), located at 137 Main Street, Gorham, Maine (Store No. 1842).  This report consists of: 

 

Section 1: Introduction/Objectives 

Section 2: Site Background and Conceptual Site Background 

Section 3: Methodologies 

Section 4: Results 

Section 5: Conclusions 

Section 6: References 
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2.0 SITE BACKGROUND AND CONCEPTUAL SITE MODEL 

 
A conceptual site model includes an evaluation of potential source areas, potential contaminants of 

concern, potential migration and exposure pathways and potential receptors.  The Conceptual Site 

Model (CSM) is based on information developed as part of a Phase I Environmental Site 

Assessment conducted by MACTEC (MACTEC, 2010a). 
 

Site Setting.  The general topographic relief of the Site is relatively flat.  The Site elevation is 

approximately 194 feet above mean sea level, with the immediate Site relief remaining flat.  The 

surrounding topography is also flat, although there is a slight downward slope from southwest to 

northeast, with an elevation drop of approximately 20 feet over a 500-foot distance (United States 

Geological Survey, 1975). 
 

The majority of the Site is covered by pavement and grass, promoting rain water to runoff in a 

northeasterly direction to a town storm drain.  There were no apparent low areas located on the Site 

that would be expected to contain standing water during wet periods.  Surface water bodies were 

not observed or identified on, or within a quarter-mile radius of the Site.  The Site is not within the 

100 year flood zone (FEMA, 1981). 
 

The Site and surrounding area are serviced by public water supply.  Although the Site is mapped as 

being situated over a significant sand and gravel aquifer (Foster, et. Al, 2008), glaciomarine silt and 

clay was noted below the Site starting at approximately 16 feet below ground surface (bgs) and 

groundwater was not encountered.  These findings are consistent with other surficial geologic 

information.  Although saturated soils were noted at 13 feet bgs at one boring location, this water may 

be perched.  Groundwater, when present, is expected to flow to the northeast, following the area 

topography (groundwater was reported at approximately five feet bgs during a 2005 underground 

storage tank (UST) removal, and at approximately 12 feet bgs during a 2004 UST removal 

(MACTEC, 2010a). 
 

The bedrock surface beneath the Site is anticipated to be present between 20 and 45 feet bgs 

(bedrock was not encountered at depths up to 20 feet bgs) and is mapped as: 
 

• Vassalboro Formation; Silurian-Ordovician slightly to non-calcareous sandstone with 
limited cal-silicate lenses (Osberg, et.al., 1985). 
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Soils at the Site were described using the surficial geologic mapping conducted by Geoffrey W. 

Smith 1999, and taken from the Surficial Geology of the Gorham Quadrangle, Maine from 1999 

(Smith, 1999).   

Site soil is mapped as: 
 

• glaciomarine deposits - fine grained - Silt, clay, and minor amounts of gravel.  Commonly 
clayey silt (the Presumpscot Formation).  Sand is dominant in some places, but may be 
underlain by finer grained sediments.  Locally fossiliferous.  Map unit includes small areas 
of till and other units that are not completely covered by marine sediments.  

 

Site Operational History.  The Site has operated as a gasoline station for over 75 years.  Site 

remediation occurred in 1981, 1996, and 2005 during tank closure activities (MACTEC, 2010a).  

Environmental Compliance Services, Inc. (ECS) reported in a May 2005 Site Assessment that in 

place Site soils sampled for remedial confirmation at thirteen feet bgs (after contaminated soils 

were removed) had photoionization detector (PID) headspace readings ranging from 2,050 parts 

per million (ppm) to 2,726 ppm.  In addition, concentrations of Gasoline Range Organics (GRO) 

detected in samples submitted for off-site analytical analysis ranging from 44 milligrams per 

kilogram (mg/kg) to 3,500 mg/kg (ECS, 2005).  Additionally, the MEDEP noted in Spill Report P-

383-2005 concerning the May 2005 tank removal that gasoline contaminated soil remained on-site 

in areas under the dispenser islands, under the public roadways, and was likely under adjacent 

properties (MEDEP, 2005). 
 

There are several properties with documented environmental conditions located in close proximity 

to the Site.  Many of these properties are southwest of the Site, or the potential upgradient location 

(the closest former fuel station is approximately 150 feet southwest of the Site).  It was unknown if 

releases from these properties (primarily petroleum products) have impacted the Site groundwater 

or vapor conditions.  These releases include reported leaking USTs at gasoline stations, commercial 

businesses, and private residences.  A former dry cleaning company was also located 

approximately 50 feet south of the Site on the southern side of New Portland Road (MACTEC, 

2010a).  It is unknown if dry cleaning solvents were discharged or spilled onto the surrounding soil 

and if potential contamination at this location may impact the Site groundwater or vapor 

conditions. 
 

As a result of the geologic setting of the Site and information concerning past operations at the 

property, a conceptual model of the Site with the following considerations was developed: 
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• Based on previous excavations and current borings, shallow overburden consists of coarse 
sand and gravel to medium/coarse sand and gravel with silt.  Clay is present at 16 feet bgs 
and extends to at least 20 feet bgs.  Bedrock is anticipated to be 20 to 45 feet bgs. 

• Groundwater at the Site, although not encountered, is expected to flow towards the 
northeast. 

• Operations at the Site and vicinity included the use of gasoline products and cleaning 
solvents from the 1930’s to the present.     

 

Potential Source Areas and Contaminants of Concern.  The Phase I (MACTEC, 2010a) 

identified four Recognized Environmental Conditions (RECs) at the Site that could have impacted 

Site media.  RECs from the Site are: 

 

1. Contamination from historic use as a gasoline station.  The site has a long history of 
operating as a gasoline station, since approximately 1934.  During that time various 
petroleum products have been stored in USTs and dispensed on-site.  USTs and associated 
product piping constitute a risk of a leak or spill, past or future.  Soil contamination 
remaining from prior tank removals is documented as remaining on-site, providing the 
potential for on-site groundwater contamination and a vapor encroachment condition.   

2. Historic use of the Site as an automotive service station.  It is unknown if petroleum 
products or cleaning solvents have been discharged or spilled onto the surrounding soils 
providing for potential contamination of the Site soil and groundwater which may result in 
a potential vapor encroachment condition. 

 

Background RECs are: 
 

1. Former adjacent dry cleaning business.  It is unknown if dry cleaning solvents have 
been discharged or spilled onto the property south of the Site, resulting in the potential 
contamination of Site groundwater and may also result in a potential vapor encroachment 
condition. 

2. Several leaking USTs located in close proximity to the Site.  Leaking USTs at gasoline 
stations, commercial businesses, and private residences were noted as being southwest of 
the site, or potential upgradient location.  It is unknown if discharges from these sites 
(primarily petroleum products) have impacted the site groundwater or vapor encroachment 
conditions. 

 

Areas of Concern (AOCs).  Based on the RECs MACTEC identified the following two property 

specific AOCs to evaluate for potential contamination.  

 

AOC -1: Historic Gasoline USTs.  Contaminated soils were reportedly present in the vicinity 
of the historic USTs. 

AOC-2: Historic Waste Oil Tank.  It is unknown if petroleum products or solvents remain in 
soil in the vicinity of the historic waste oil tank. 
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Potential Migration Pathways.  Potential migration pathways at the site include: 

 

1. Petroleum related contaminants remaining in subsurface soils from historic UST removal 
actions may have impacted groundwater under the Site.  Volatile organic contaminants 
present in soil and groundwater can partition to soil vapor and may migrate to indoor air in 
nearby buildings or future site buildings.  Pathways for entry into buildings include utility 
trenches and migration through the building flooring. 

2. If other volatile organic compounds (VOCs) are present in Site soil and groundwater from 
the past use of solvents at the Site, these contaminants could also partition from the soils or 
groundwater and migrate as soil vapor to nearby buildings. 

3. Contaminants that potentially impacted soils from a historic dry cleaner (cleaning solvents) 
could have leached during infiltration of precipitation into the sub-surface soils, and also 
into groundwater.  The shallow overburden groundwater is anticipated to flow northeast 
from the historic dry cleaner towards the Site.  Contaminants in groundwater can partition 
to soil vapor and migrate to indoor air in overlaying buildings. 

 

Potential Exposure Pathways.  Potential exposure routes include inhalation of contaminated soil 

vapor and indoor air, ingestion/dermal contact of soil, and ingestion of and dermal contact with 

groundwater.    
 

Potential Receptors.  Potential receptors include future site workers being exposed to soil, 

groundwater, and soil vapor, and customers and near-by residents that inhale indoor air if 

contaminated.  The area is serviced by public water and although ingestion of groundwater is 

unlikely, it has been included as a potential future exposure route.   
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3.0 METHODOLOGIES 

 

To evaluate the potential migration pathways and exposure routes identified in the CSM, a Phase II 

field investigation was conducted.  The field work was conducted in accordance with the Site-

Specific Quality Assurance Project Plan (SSQAPP) (MACTEC, 2010b). 

 

The field program was designed to evaluate the potential for vapor intrusion as a result of residual 

contamination at the two identified AOCs.  Sample locations are shown on Figure 3.1.   

 

The field work consists of the following items: 

 

• Completion of five direct push (Geoprobe) soil borings; 

• Installation of five soil vapor implants; and 

• Collection of one sub-slab soil vapor sample. 

 

Prior to conducting sampling activities, MACTEC contacted Dig-Smart, of Scarborough Maine to 

conduct utility clearance and identify underground utilities.  The purpose of the utility clearance 

was both to avoid drilling into utility lines, as well as to target shallow utility corridors as possible 

preferential pathways for vapor migration.    

 

Prior to the commencement of field activities, a kick-off meeting was held on-Site with MACTEC, 

the MEDEP, and subcontractor personnel to familiarize on-Site workers with the Site’s history, 

health and safety requirements, sampling procedures, equipment, decontamination procedures, and 

investigation derived waste handling.   

  

Geoprobe Soil Sampling.  Continuous soil samples were collected at five locations using direct 

push methods to characterize subsurface soils at potential source areas, as well as to assist in 

installation of soil vapor sampling points.  Soil characteristics (such as soil type, moisture, color) 

and PID field screening results were recorded on a field data record to distinguish between source 

and clean soil.  Boring logs are presented in Appendix A.  PID screening and visual and olfactory 

observations were used to select boring intervals for off-site analysis.  Two samples were submitted 

to Resource Laboratories for analysis of volatile petroleum hydrocarbons by Massachusetts 

Volatile Petroleum Hydrocarbon (VPH) method.   
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Geoprobe Microwell Installation and Groundwater Sampling.  Saturated soil conditions 

indicative of groundwater were not encountered in the soil borings.  Microwell installation and 

groundwater sampling therefore did not occur at the Site. 

 

Soil Vapor Sampling Implants.  Soil vapor samples were collected at five exterior locations to 

determine the vertical and lateral extent of soil vapor contamination and to evaluate the potential 

for vapor intrusion into nearby buildings.  Soil vapor implants were installed in the following 

locations:  two locations in or adjacent to the potential soil source areas at AOC-1 (SV-01 and SV-

02); one location approximately 35 feet from AOC 1 (SV-03); one location within underground 

utility trenching using a hand screw auger (SV-04); and one in an interpreted upgradient location, 

on the side of the Site nearest the former dry cleaner (SV-05).  With the exception of the soil vapor 

implant installed in the utility trenches, the implants were installed approximately eight to 10 feet 

below ground surface (groundwater was not encountered).  Helium leak tests were conducted 

during sampling to evaluate the integrity of the soil vapor implant surface seals.  The samples were 

shipped to Alpha Analytical for analyses of Air Petroleum Hydrocarbons (APH) by MA APH 

method.  The samples were also analyzed for carbon dioxide, and oxygen.  In addition, three of the 

samples were analyzed for chlorinated VOCs by USEPA Method TO-15. 

 

Sub-Slab Soil Vapor Sample.  One sample (SV-06) was collected from below the concrete slab of 

the Site building to evaluate the potential presence of contaminants in soil vapor below the Site 

building.  The sample was shipped to Alpha Analytical for analyses of APH by MA APH method, 

as well as chlorinated VOCs via USEPA Method TO-15.  The sample was also analyzed for carbon 

dioxide and oxygen. 

 

Survey.  Sampling locations were surveyed by the MEDEP using a global positioning system with 

sub-meter accuracy.   
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4.0 RESULTS 

 

This section of the report highlights field sampling results and findings, and includes a discussion 

of quality assurance and quality control.   

 

4.1 QUALITY ASSURANCE 

 

The laboratory did not report any data quality issues.  One duplicate soil vapor sample was 

collected using a “T” in the soil vapor tubing.  Results of the duplicate were comparable to the 

original sample, indicating good quality control (the relative percent difference between the sample 

and duplicate was 11 % or less).  In addition, leak tests were conducted using helium as a tracer 

gas.  Leaks greater than one percent were not noted in the three four deeper soil vapor samples 

(SV-01 to SV-03 and SV-05).  Leaks of approximately 8% were noted in the shallow soil vapor 

sample SV-05 and a leak of approximately 2.5% was noted in the sub-slab soil vapor sample SV-

06).  These readings indicated an acceptable seal (although Maine does not currently list an 

acceptable breakthrough concentration in its guidance, New York Guidance lists a breakthrough 

concentration of less than 10% as acceptable).  Carbon dioxide measurements collected both before 

and after sampling were also similar, another indication that leaks within the vapor probe sample 

train were not significant and that data quality was acceptable. 

 

4.2 SOURCE AREA SOIL 

 

Shallow overburden at the Site consists of fine to coarse sand to approximately 16 feet bgs, and 

clay from 16 feet to greater than 20 feet bgs.  A strong petroleum odor and PID readings as high as 

15,000 ppm were noted at 13 feet bgs in boring SB-2.  This location is in the vicinity of the historic 

UST and contaminated soil removal action.  Although PID and olfactory indications of 

contamination were observed, analytical results for a soil sample collected from this location were 

non-detect for fuel related VOCs.  Slightly elevated PID readings (160 ppm) were also noted at 

boring SB-3 at nine feet bgs, although olfactory evidence of contamination was not observed.  Low 

concentrations of naphthalene and fuel range hydrocarbons were detected in a sample from this 

location, but detected concentrations were below any of the Remedial Action Guidelines (RAGs).  

Analytical results from the two soil samples are presented in Table 4.1.   
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4.3 GROUNDWATER 

 

Groundwater was not encountered during the investigation.  Due to the silt/clay layer noted from 

approximately 16 feet bgs to greater than 20 feet bgs, and the lack of water above this silt/clay 

layer, microwells were not installed. 

 

4.4 SOIL VAPOR 

 

For comparative purposes, concentrations of parameters detected in the soil vapor samples were 

compared to the MEDEP residential multi-contaminant chronic soil gas target values (assumes an 

attenuation factor of 0.02).  Soil vapor results are reported on Table 4.2. 

 

Concentrations of fuel related VOCs were detected in the sample from location SV-02, located on 

the north side of the historic USTs.  This included concentrations of benzene at 32,000 micrograms 

per cubic meter (µg/M3) compared to a residential soil vapor target value of 15.5 µg/M3.  

Ethylbenzene, toluene, xylene, naphthalene, and fuel range hydrocarbons were also detected at 

concentrations greater than an order of magnitude above the residential soil vapor target value.  

The source of this vapor was not identified, but may be the result of residual soil contamination 

surrounding the historic UST and soil removal.  It is also possible that this contamination is the 

result of ongoing releases at the pump station from potential line leaks, or ongoing surface spills 

over time.  Sample SV-03 was collected approximately 35 feet northeast of sample SV-02.  With 

the exception of some of the fuel range hydrocarbons, concentrations of target analytes detected in 

the sample SV-03 decreased by greater than an order of magnitude from sample SV-02.  Although 

less than concentrations in sample SV-02, concentrations detected in sample SV-03 were above 

residential target values. 

 

Concentrations of VOCs detected in sample location SV-01, located approximately 55 feet 

southwest of SV-02, were below the residential soil vapor target value, with the exception of the 

hydrocarbon range C5 to C8 aliphatics.  The soil vapor sample collected closer to the Site building, 

sample SV-04, was collected approximately 110 feet east of SV-2 at a depth of 2-feet below grade.  

C5 to C8 aliphatic hydrocarbons and 1,3-butadiene were the only fuel related VOCs detected in 

sample SV-04 above the residential soil vapor target value.  Tetrachloroethene was also detected in 

sample SV-04 at a concentration of 94.1 µg/M3, which is above the residential soil vapor target 
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value of 20 µg/M3, but below the commercial soil vapor target value of 105 µg/M3.  The source of 

the tetrachloroethene is not known, but may be related to the former dry cleaner located 

approximately 50 feet south of the Site.  Individual target VOCs were not detected in the sub-slab 

soil vapor sample SV-06, and only low concentrations (below target values) of fuel range 

hydrocarbons were detected. 

 

Benzene and 1,2-butadiene exceeded the residential soil vapor target value in upgradient soil vapor 

sample SV-05.  The remainder of the detected VOCs in sample SV-05 were below the target 

values. 

 

Oxygen and carbon dioxide concentrations were compared to the soil vapor results.  Where 

biological activity is present in response to fuel contamination, oxygen should be depleted and 

carbon dioxide produced.  For the two samples collected from approximately eight to 10 feet bgs 

with little indication of contamination (samples SV-01 and SV-05), oxygen concentrations were 

approximately 12%  to 15%.  Carbon dioxide in these two samples was approximately 5% (based 

on off-site analysis).  For the two soil vapor samples with high fuel detections (samples SV-02 and 

SV-03), oxygen was not detected in the pre-sample field measurement, or in the laboratory sample.  

The carbon dioxide measurement for these two off-site samples (SV-02 and SV-03) were 

approximately 14% and 10%.  This shows fairly good correlation between fuel related soil vapor 

contamination and low oxygen and high carbon dioxide concentrations.  The exception to this was 

sample SV-04.  This was a shallow soil vapor sample with low concentrations of fuel range 

compounds, but also low oxygen (2% in the off-site sample) and high carbon dioxide (17% in the 

off-site sample).  This location also had a breakthrough of helium from the leak test of 

approximately 8%. 

 

As would be expected, PID readings collected during purging of the soil vapor lines were higher in 

the soil vapor points with the higher concentrations of VOCs (based on off-site analysis). 
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5.0 CONCLUSIONS 

 

This section describes the Site geology, groundwater, analytical results, findings, and 

recommendations. 

 

Shallow overburden at the Site consists of coarse sand and gravel to medium/coarse sand and 

gravel with silt.  Silt/clay is present at 16 feet bgs and extends to at least 20 feet bgs.  Groundwater 

was not encountered above the clay, but was reported in historic UST removal reports to have been 

present at five feet bgs in 2005 and 12 feet bgs in 1996.   

 

Low concentrations of fuel related compounds were detected in soil at the Site, and high 

concentrations of fuel related compounds were detected in several of the soil vapor samples.  The 

sandy overburden is transmissive which may negate other preferential pathways for soil vapor 

migration; such as utility conduits.  Samples were collected within the bedding for the shallow 

electrical conduits that ran from the pump islands to the Site building to evaluate if vapors were 

migrating towards the Site building along this path.  This utility conduit did not show elevated 

vapor concentrations. 

 

Although low concentrations (below the RAGs) of fuel related compounds were identified in soil 

samples from boring SB-03, a soil contamination source area was not identified during the 

investigation.  Previous soil removal actions conducted during UST removals indicated that soil 

contamination was left below the roadway and below the fuel dispensers.  It is possible that sample 

SB-02 was collected from within an area previously backfilled during the UST removal (high PID 

readings were noted in SB-02). 

 

High concentrations of fuel related VOCs were detected in the soil vapor samples SV-02 and SV-

03.  Sample SV-02 was collected adjacent to the historic UST grave.  It is possible that VOCs 

detected in soil vapor at this location are the result of nearby residual fuel contamination located 

either below Main Street, or below the fuel dispensers.  It is not known if this contamination is 

from the historic leaking UST, or from ongoing spills/leaks in the vicinity of the fuel dispensers.  

Concentrations of detected VOCs diminished by greater than an order of magnitude over a distance 

of 35 feet from location SV-02 to SV-03.  Because the actual source area was not identified, it is 

also possible that location SV-03 is proximal to soil contamination. 
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Concentrations diminish to the southeast, at location SV-01, which is approximately 55 feet from 

the high soil vapor concentrations detected at location SV-02.  Concentrations of fuel related VOCs 

in soil vapor also diminish towards the Site building, with no detected concentrations of individual 

VOCs, and low concentrations of petroleum range compounds (below target values) in the soil 

vapor sample collected from below the Site building. 

 

Results also indicate that oxygen concentrations in soil vapor at approximately 10 feet bgs appear 

to diminish from around 13% in locations without fuel contamination, to near 0% in areas with 

detected fuel contamination.  Conversely, carbon dioxide concentrations at 10 feet bgs increase 

from approximately 5% to greater than 10% from areas with little fuel contamination to areas with 

high fuel contamination.  Low oxygen concentrations and high carbon dioxide concentrations were 

noted in one sample (SV-04) where only low concentrations of fuel related VOCs were detected. 

 

Although field and laboratory measurements of oxygen were fairly consistent, the field instrument 

used to measure carbon dioxide was not capable of accurately quantifying the higher 

concentrations present at the Site.  

 

Based on the data collected, the site does not appear to pose a health risk from vapor intrusion, 

either to on-site receptors, or off-site receptors, based on radial distances to potential off-site 

buildings.  The majority of the intervening area is covered by paved roadways.  Concentrations of 

VOCs diminished as one moved away from the source areas, both horizontally, and vertically. 

 

Results of this investigation indicate that high concentrations of fuel contamination are likely still 

present either below Main Street, or below the fuel dispensers.  This soil contamination is resulting 

in soil vapor concentrations well above the residential soil vapor target values in the vicinity of the 

soil contamination.  This soil vapor contamination diminishes to below target values beneath the 

building (160 feet from soil vapor sample SV-02 to soil vapor sample SV-06).  Based on this 

information, the soil vapor to indoor air pathway is an incomplete pathway at the Site.  In addition, 

due to the distance of the potential contamination to the closest off-site buildings (200 feet) the 

vapor intrusion pathway to off-site buildings is also unlikely to be a completed pathway. 

 

Based on historic reports, the remaining soil contamination is not easily accessible for remediation 

(below roadways or fuel dispensers).  In addition, the soil vapor to indoor air pathway from the fuel 
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contamination does not appear to be a complete migration pathway.  No further action is therefore 

recommended for the Site. 
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Limited Vapor Intrusion Investigation 
MACTEC Engineering and Consulting, Inc. Project No. 3612102157

February 8, 2011
Final

Sample Point
Sample Depth

Sample Date

Parameter
RAG 

Resident
RAG Park 

User
RAG Outdoor 
Commercial 

RAG Exc. 
Const. Concentration Qualifier Concentration Qualifier

BENZENE 17 28 86 30 1.3 U 1.5 U
ETHYLBENZENE 130 210 420 2,700 1.3 U 1.5 U
METHYL-TERT-BUTYL ETHER (MTBE) 780 1,300 2,600 10,000 1.3 U 1.5 U
NAPHTHALENE 200 330 200 32 1.3 U 9.6
M,P-XYLENE 6,600 10,000 10,000 7,000 2.6 U 3 U
O-XYLENE 6,600 10,000 10,000 7,000 1.3 U 1.5 U
TOLUENE 2,700 4,500 10,000 10,000 1.3 U 1.5 U
UNADJUSTED C5-C8 ALIPHATICS 1,400 2,300 10,000 10,000 26 U 95
UNADJUSTED C9-C12 ALIPHATICS 2,600 4,400 10,000 9,800 26 U 700
C5-C8 ALIPHATIC HYDROCARBONS 1,400 2,300 10,000 10,000 26 U 95
C9-C10 AROMATIC HYDROCARBONS 740 1,200 5,100 5,500 26 U 370
C9-C12 ALIPHATIC HYDROCARBONS 2,600 4,400 10,000 9,800 26 U 330
SOLIDS-TOTAL RESIDUE (TS) -- -- -- -- 92 89

Notes:
Depth in feet below ground surface
Samples analyzed by Massachusetts Volatile Petroleum Hydrocarbons method
Results in miligrams per kilogram (detections in bold)
   (solids in percent)
RAG = Remedial Action Guideline
Qualifier U = not detected above reporting limit

TABLE 4.1    
SOIL SAMPLE ANALYTICAL RESULTS

  
CUMBERLAND FARMS STORE NO. 1842

GORHAM SITE
SB-02 SB-03

13 9

8/30/2010 8/30/2010

\4.1.2 Phase II Reports\N. Windham Phase II\Tables\Tables 4.1 & 4.2_Final Gorham_08Feb20114.1 Soil SmplAnalytical Results
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Limited Vapor Intrusion Investigation 
MACTEC Engineering and Consulting, Inc. Project No. 3612102157

February 8, 2011
Final

Sample Point
Sample Type

Sample Depth
Sample Date

Parameter (Laboratory Resuls) Units Guidance Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration Qualifier Concentration Qualifier
1,3-BUTADIENE UG/M3 4.05 2 U 2 U 4400 U 200 U 6 12 2 U
BENZENE UG/M3 15.5 2 U 2 U 32000 D 440 D 6.4 20 2 U
ETHYLBENZENE UG/M3 48.5 2.3 3.2 120000 D 8100 D 14 12 2 U
M,P-XYLENE UG/M3 1000 12 16 440000 D 5000 D 40 26 4 U
METHYL-TERT-BUTYL ETHER (MTBE UG/M3 470 9.9 12 4400 U 200 U 6 2 U 2 U
NAPHTHALENE UG/M3 3.6 2 U 2 U 4400 U 400 D 2.3 2 U 2 U
O-XYLENE UG/M3 1000 6.8 8.1 120000 D 1700 D 14 11 2 U
TOLUENE UG/M3 50000 5.4 6.7 560000 D 3800 D 30 31 2 U
C5-C8 ALIPHATIC HYDROCARBONS UG/M3 2100 2100 2900 29000000 D 1500000 D 6500 760 200
C9-C10 AROMATIC HYDROCARBONS UG/M3 500 70 110 200000 D 49000 D 140 110 13
C9-C12 ALIPHATIC HYDROCARBONS UG/M3 2100 360 480 150000 D 120000 D 2100 340 110
1,1,1-TRICHLOROETHANE UG/M3 50000 -- -- 1180 U -- 18.7 1.09 U 1.09 U
1,1-DICHLOROETHANE UG/M3 75 -- -- 878 U -- 13 0.809 U 0.809 U
1,1-DICHLOROETHYLENE UG/M3 2100 -- -- 860 U -- 0.792 U 0.792 U 0.792 U
1,2-DIBROMOETHANE UG/M3 0.205 -- -- 1670 U -- 1.54 U 1.54 U 1.54 U
1,2-DICHLOROETHANE UG/M3 4.7 -- -- 878 U -- 0.809 U 0.809 U 0.809 U
CIS-1,2-DICHLOROETHENE UG/M3 650 -- -- 860 U -- 1.31 0.792 U 0.792 U
TETRACHLOROETHYLENE UG/M3 20.5 -- -- 1470 U -- 94.1 4.12 1.36 U
TRANS-1,2-DICHLOROETHENE UG/M3 650 -- -- 860 U -- 0.792 U 0.792 U 0.792 U
TRICHLOROETHYLENE UG/M3 60 -- -- 1170 U -- 5.76 1.07 U 1.07 U
VINYL CHLORIDE UG/M3 27.5 -- -- 555 U -- 0.511 U 0.511 U 0.511 U
CARBON DIOXIDE % 5.11 D 5.69 D 13.7 D 9.73 D 16.9 D 5.38 D 1.88 D
OXYGEN GAS % 12.4 D 12.3 D 1.63 U 1.57 U 2.34 D 12.9 D 16.8 D
Ambient Air Measurements
CARBON DIOXIDE % 0.046 0.040 0.045 0.040 0.040 0.084
METHANE %
OXYGEN GAS % 20.9 21.3 20.9 20.5 20.9 20.9
PID SOIL GAS SCREEN %
SUBSURFACE PRESSURE IN H20 0.005 LT 0.005 LT 0.005 LT 0.005 LT 0.005 LT 0.005 LT
Pre-Sample Measurements
CARBON DIOXIDE % 0.6 G 0.6 G 0.6 G 0.6 G 0.6 G
METHANE % 0.2 0.7 0.25 0.65 0.55 0 U
OXYGEN GAS % 12.9 0 U 0 U 0 U 14.7 18.4
PID SOIL GAS SCREEN % 0.0001 0.0808 0.0213 0.00041 0.00007 0 U
Post Sample Measurements
CARBON DIOXIDE % 0.6 G 0.6 G 0.6 G 0.6 G 0.6 G 0.6 G
METHANE %
OXYGEN GAS % 13 0.1 0 U 0 U 14.9 17

Note:
Laboratory results reported from methods MADEP Air Phase Hydrocarbons and USEPA TO-15 analysis
Results as reported by the laboratory; detections in  BOLD
   -- = not analyzed
Guidance = residential multi contaminant chronic soil gas target (Table B10)
   Highlighted results exceed Guidance value.
UG/M3 = micrograms per cubic meter
Qualifier 
    U = not reported above detection limit
    D = result from dilution run 
    LT = less than
    G = greater than

TABLE 4.2
SOIL VAPOR ANALYTICAL RESULTS

  
CUMBERLAND FARMS STORE NO. 1842

GORHAM SITE

SV-01
SOIL GAS SOIL GAS

SV-01 (duplicate)

10 10 12.5 2 8
SOIL GAS SOIL GAS SOIL GAS SOIL GAS SOIL GAS

SV-02 SV-04 SV-05SV-03 SV-06

8/30/10 14:11 8/30/10 11:38
9 1.5

8/30/10 15:38 8/30/10 16:15 8/30/10 13:21 8/30/10 15:01 8/30/10 15:53
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