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EXECUTIVE SUMMARY 
 
Maritime Testing (1985) Limited (MTL) was retained by the Town of Yarmouth to undertake a 
Phase I Environmental Site Assessment (ESA) of the property identified as Civic No. 5 Collins 
Street in Yarmouth, Nova Scotia.  The Phase I ESA carried out by MTL was based on the principles 
and practices outlined in the Canadian Standards Association (CSA) Z768-01, "Phase I 
Environmental Site Assessment".  
 
A background study of the site was conducted, followed by a site inspection on November 9, 2009 at 
which time the property was visually inspected for the presence of potential environmental concerns 
such as petroleum storage tanks, hazardous materials and waste storage, surface staining and 
potential contamination from adjacent properties.  
 
The subject property is an asphalt-paved parking lot operated by the Town of Yarmouth and 
occupies the entire block of land bounded by Collins, First, Second and Alma Streets with the 
exception of a two-unit residential dwelling (separate PID) on the west side of the block. The 
assessment indicates that the property was historically divided into several separate residential and 
commercial properties, including a fire engine house at the southwest corner, a contractor’s yard and 
workshop on the east side, and a gasoline service station at the northwest corner. Two small wooden 
buildings, that are identified on fire insurance plans as the contractor’s workshop, are still present in 
the central portion of the property.  
 
Due to the nature of past use of portions of the property (i.e., gasoline service station and fire engine 
house with associated underground petroleum storage tanks), MTL recommended a Phase II ESA to 
assess the potential for residual petroleum hydrocarbon impacts in soil and groundwater at the 
property.  
 
In conjunction with a geotechnical investigation requested by the Town of Yarmouth and provided 
under separate cover, fourteen exterior boreholes were advanced and four monitor wells were 
installed to assess the environmental quality of soil and groundwater. Both soil and groundwater 
samples were collected and analyzed for petroleum hydrocarbons.  
 
The Phase II ESA has revealed that petroleum hydrocarbons resembling gas were detected in a soil 
sample collected from the northwest portion of the property (former gasoline service station 
location) that exceed the generic Tier I commercial RBSLs but satisfy the Tier II PSSLs (outdoor 
air) since no free phase petroleum product was observed The soil impacts would require 
reassessment if any future re-development of the property involved construction of a building in the 
northwest portion of the property and petroleum vapour intrusion became a possibility. Further 
assessment of the impacts would also be required if the subject property were re-developed in a 
residential capacity. It should be noted that any petroleum-impacted soils that are to be removed 
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from the property during future re-development of the site must be transported to a licensed 
contaminated soil facility for disposal. 
 
Petroleum hydrocarbons (TPH and BTEX parameters) were detected in soil and groundwater at the 
southwest portion of the property at concentrations that satisfy the commercial Tier I RBSLs.  
  
Based on the age of the two current site structures, asbestos and lead-containing materials may be 
present and may underlie more recent building materials. The concerns associated with hazardous 
building materials are their proper handling, storage and disposal upon decommissioning for 
renovation or demolition. The recommended approach is to conduct a hazardous materials survey to 
test materials suspected of containing hazardous substances prior to their disturbance. Fluorescent 
light ballasts, if present, may contain PCBs. These are considerations for maintenance or disposal of 
the units. 
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1.0 INTRODUCTION 
 
A Phase I Environmental Site Assessment (ESA) was conducted by Maritime Testing (1985) 
Limited (MTL) at the property identified as Civic No. 5 Collins Street in Yarmouth, Nova Scotia.  
The request for this assessment was made by Mr. Jeffrey Gushue of the Town of Yarmouth. At the 
time of the assessment, re-development of the property was proposed. 
 
The purpose of the Phase I Environmental Site Assessment is to present factual environmental 
information and render an opinion regarding the environmental data collected and information 
reviewed for the site and adjacent properties. This was done by a review of information collected 
from existing documentation, a site visit and interviews with persons familiar with the site. The 
assessment is useful in reducing uncertainty about potential environmental liabilities and may form 
the basis for further investigation of the property.  
 
Based on the preliminary findings of the Phase I ESA, a Phase II ESA was conducted to address 
potential environmental concerns related to former on-site petroleum handling and storage.  This 
report presents the findings of the Phase I and II ESA. 
 
 
2.0 SCOPE OF THE ASSESSMENT 
 
The Phase I ESA carried out by MTL was based on the principles and practices outlined in the 
Canadian Standards Association (CSA) Z768-01, "Phase I Environmental Site Assessment". As part 
of the assessment, aerial photographs of the area on file with Service Nova Scotia and Municipal 
Relations (SNSMR) were reviewed, as was property ownership information at the Registry of Deeds 
(online). Occupational history was reviewed in fire insurance plans at Nova Scotia Public Archives 
and municipal directories at the Yarmouth County Museum and Archives. Information was 
requested from the Nova Scotia Environment (NSE) Environmental Registry regarding past 
petroleum storage and handling. Interviews were held with Mr. Bruce Bishop (Director, Yarmouth 
County Museum and Archives) and Mr. Jeffrey Gushue (Chief Administrative Officer, Town of 
Yarmouth) regarding the current and past use of the subject property. 
 
A site inspection was conducted to visually assess the site for evidence of actual or potential 
environmental concerns, including the following: 
 

- petroleum storage tanks, 
- asbestos, lead, PCBs, CFCs, UFFI, stored wastes and chemicals, radon, and other 

hazardous substances, 
- surface stains, and 
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- neighbouring land uses that have the potential to impact the environmental condition of 
the subject property. 

 
It should be noted that information and opinions in this report are based on the above-noted research 
and visual observations during a walkabout of the property on November 9, 2009, and that sampling, 
testing or moving large objects is typically not included in the scope of work for a Phase I 
Environmental Site Assessment.  
 
Based on preliminary findings of the Phase I ESA, a Phase II ESA was conducted to investigate 
potential environmental concerns related to historical on-site petroleum handling and storage 
practices. The Phase II ESA was carried out by MTL based on the principles and practices outlined 
in the CSA Z769-00, “Phase II Environmental Site Assessment”. The Phase II ESA consisted of a 
soil and groundwater investigation involving the drilling of fourteen exterior boreholes and 
installation of four monitor wells. 
 
Select soil and groundwater total petroleum hydrocarbon (TPH) analyses were conducted by 
Maxxam Analytics Inc. laboratory and analytical results were compared to the provincial guidelines 
for petroleum impacts (i.e. 2003 Atlantic PIRI Tier I Risk Based Screening Levels (RBSLs) and Tier 
II Pathway Specific Screening Levels (PSSLs)) for a commercial property.  
 
 
3.0 PROPERTY DESCRIPTION 
 
3.1 Site Description 
 
The current area of interest is identified as PID No. 90207622 (Civic No. 5 Collins Street). The 
property is an irregular-shaped parcel with a land area of approximately 4,663 square metres (50,193 
ft2) in the Town of Yarmouth. A property map and a parcel information report from SNSMR are 
provided in Appendix A. Site photos are provided in Appendix B. A site location map is presented 
on the following page. 
 
The subject property is currently used as an asphalt-paved public parking lot. Access to the lot is via 
driveways from First Street to the west and Second Street to the east. Two wooden buildings are 
present on a grassy area in the central portion of the property and are used by the Town of Yarmouth 
for storage of special events equipment (i.e. tables, holiday decorations, etc.). The buildings have 
pitched, asphalt-shingle roofs and are constructed on concrete blocks (i.e. no foundations). The 
buildings are clad with wood shingles and plywood sheeting. Several concrete sidewalks are present 
at the subject property, including around the perimeter of the parking lot.  
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Site Location Map: Civic No. 5 Collins Street, Yarmouth, NS 

N 

Approximate Site
Location 

  
A two-unit residential building is present on the neighbouring parcel of land located at Civic Nos. 7 
and 9 First Street within the same block as the subject property. Surrounding properties are occupied 
by a mixture of residential and commercial developments, including a wellness center, a printing 
shop and a Knights of Columbus building across Collins Street to the north, professional offices (i.e. 
dentist, accountant) and residential dwellings across Second Street to the east, the Yarmouth 
Vanguard (newspaper) office and distribution center across Alma Street to the south and a 
pharmacy, a stationary store, restaurant, residential apartments and an art gallery across First Street 
to the west.  
 
The subject property slopes slightly from northeast to southwest; local regional topography slopes 
downward to the west towards Yarmouth Harbour. This area of Yarmouth is serviced by municipal 
water and storm and sanitary sewer infrastructure provided by the Town of Yarmouth. Several catch 
basins are present on the southern portion of the property. 
 
3.2 Geology 
 
Surficial geological mapping of this area of Yarmouth County indicates that the subject area is 
underlain by a glacial deposit known as the Beaver River Till. Beaver River Till is comprised of 
quartzite with light bluish-grey loose sands and/or silty sands.  
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Geological mapping indicates bedrock underlying the site is the White Rock Formation. 
Specifically, the site is underplayed by formations consisting of quartzite, slate, siltstone with 
rhyolitic tuff and basalt at the base. 
 
 
4.0 BACKGROUND INVESTIGATION 
 
At the outset of the project, a background study of the property was undertaken. The purpose of this 
work was to obtain information on previous land use activities and possible types of contamination 
or hazardous materials arising from past operational practices.  Information collected has been based 
largely on a review of aerial photographs, deeds, fire insurance plans, a survey plan and municipal 
directories.  
 
A preliminary title search was conducted at the Registry of Deeds (online service) where deeds were 
reviewed. Aerial photographs for the years 1954, 1959, 1967, 1970, 1978, 1989, 2000 and 2006 were 
available for viewing and copies of years 1970, 1978, 1989 and 2006 are provided in Appendix C. 
Fire insurance plans were available for the years 1891, 1900, 1906, 1914, 1921, 1927, 1947 and 
1955 and copies of the years 1900, 1927 and 1955 are provided in Appendix D. A copy of a 1981 
survey plan for the property is provided in Appendix E. 
 
4.1 Property Ownership 
 
The property is currently owned by Yarmouth Development Corporation Limited. It is the result of 
the acquisition and consolidation of several parcels of land by the Town of Yarmouth. The available 
ownership history of these parcels, with the civic address of the properties as indicated on the 1955 
fire insurance plan, is summarized below.  
 
Civic Address Grantor Grantee Year of Deed 

Estate of Charles Roy Town of Yarmouth 1973 3 Collins Street 
John and Mary Moir Charles and Alice Roy 1925 

3 First Street James Harris  Town of Yarmouth 1904 
Leighton and Helen Smith Town of Yarmouth 1969 
Norma and Samuel Tompkins Leighton and Helen Smith 1965 
Clara Utley and Jeanette Horton Norma and Samuel Tompkins 1953 

5 First Street 

Deborah Horton Clara Utley 1922 
7 & 9 First Street William Bailey Clifford Roach 1949 

Petrofina Canada Ltd. Corporation of the Town of Yarmouth 1972 
Super Service Stations Limited Petrofina Canada Ltd. 1971 
Gordon and Beatrice Innes Super Service Stations Limited 1936 

11 First Street 

Ella Wenzell, Delina Moir and 
Isabel Whittier 

Gordon and Beatrice Innes 1936 

4 Second Street Frances S. LeBlanc Town of Yarmouth 1974 
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 Louise Amiro Frances S. LaBlanc 1939 
Burns Bike Barn & Hobby 
Centre Limited 

Town of Yarmouth 1978 

Walter and Olive Quickfall Burns Bike Barn & Hobby Centre 
Limited 1977 

6 Second Street 

C. Asa Doane Walter Quickfall 1965 
Anne MacDonald Town of Yarmouth 1973 
C. Asa and Mildred Doane Anne MacDonald 1971 

8 Second Street 

Mildred Doane Asa Doane 1958 
10 Second Street Annie M. Reid Town of Yarmouth 1973 

 
 
4.2 Historical Land Use 
 
Based on fire insurance plans for the town of Yarmouth, in 1891 the majority of the subject site was 
occupied by residential dwellings. A fire engine house was present at the southwest corner of the 
property (at the corner of Alma and First Streets). By 1900, a larger engine house was present.  
According to information gathered at the Yarmouth Firefighters Museum, the original engine house 
was removed from the site in 1896 and was replaced with the larger building, which also housed a 
police court in 1900. By 1927, based on the fire insurance plan, an automotive service garage had 
been constructed on the northwest corner of the site (at the corner of First and Collins Streets). The 
1955 fire insurance plan shows that a contractor’s yard and workshop occupied a parcel on the east 
side if the subject property (along Second Street). According to the 1954, 1959, 1967 and 1970 aerial 
photographs, land use of the property was consistent with that shown on the 1955 fire insurance 
plan. 
 
Historic deed information researched for the current assessment indicates that the Town of 
Yarmouth began acquiring most of the individual land parcels in the area of interest in the late-
1960s. According to the 1978 aerial photograph, the service station and residential dwellings along 
Collins Street on the north side of the property and several dwellings along Second Street on the east 
side of the property had been demolished and an asphalt-paved parking lot was present on the 
northern portion of the property. The dwelling at Civic Nos. 7 and 9 First Street was still present 
(and is still present today), as was the contractor’s workshop on Second Street and the engine house 
and police station at the corner of First and Alma Streets (information from the Firefighters Museum 
indicated that the engine house was demolished in 1978). The 1989 aerial photograph shows that 
property much as it is today, with the majority of the parcel used as a parking lot and the former 
contractor’s workshop buildings present in the central portion of the site. 
 
Surrounding property usage has been a mixture of residential and commercial since 1891, when 
lands between First Street and Main Street (one block to the west of the subject site) were occupied 
by businesses including a pharmacy, grocers and a paint shop and lands to the north and east were 
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single-family residences. By 1914, according to the fire insurance plan, additional commercial 
businesses, including a printing shop, a restaurant, a bank and warehouses were present to the west 
of the subject property and a public library, cabinet shop and wallpaper store were present on the 
north side of Collins Street between Main and First Streets. The 1927 fire insurance plan shows a 
bottling operation across Collins Street to the north and a battery service shop on the northwest 
corner of the intersection of Collins and First Streets. By 1947, a gasoline service station occupied 
the land on the north side of Collins Street between Main and First Streets and an undertakers 
business occupied the former bottling company building. A Canadian Tire automotive service garage 
was present across Collins Street to the north of the subject property service station in 1955. Since 
then, several of the residential dwellings along Collins and Second Streets were converted to small 
business offices.  
 
 
5.0 SITE RECONNAISSANCE 
 
MTL conducted a site inspection on November 9, 2009 to visually inspect the property for the 
presence of potential environmental concerns such as petroleum storage tanks, surface soil staining, 
hazardous materials, chemicals and waste storage, and potential contamination from adjacent 
properties.  
 
5.1 Petroleum Storage Tanks 
 
No petroleum storage tanks were noted at the subject property during the site inspection. The two 
wooden structures in the central portion of the site are reportedly unheated.  
 
According to review of historic fire insurance plans, an underground gasoline storage tank (UST) 
was present at the former engine house at the southwest corner of the subject site (the UST is visible 
in the 1927, 1947 and 1955 fire insurance plans). A photograph of the engine house from 1978, 
supplied by Mr. Jeffrey Gushue of the Town of Yarmouth and provided in Appendix B, shows a 
large aboveground storage tank, likely used to store heating oil, on the north side of the former 
engine house.  
 
The 1927, 1947 and 1955 fire insurance plans also show gasoline USTs at the former automotive 
service station at the northwest corner of the subject property (the 1927 plan shows three USTs at 
the station; the 1947 and 1955 plans show two USTs). The 1972 deed for the transfer of the property 
from Petrofina Canada Ltd. to the Corporation of the Town of Yarmouth indicates that two 2,000-
gallon USTs were included in the sale of the property. No information related to the fate of the USTs 
following the sale of the property in 1972 was available from representatives of the Town of 
Yarmouth. 
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As part of the background study, information including the registration of petroleum storage tanks 
was requested from the NSE Environmental Registry for the former service station and engine house 
parcels, using their inferred former civic addresses as references. The NSE reported that no 
information on petroleum storage tanks was located in their records for the subject property. The 
Town of Yarmouth had also requested information for the property from the Environmental 
Registry, using the current property address as a reference (Civic No. 5 Collins Street). The response 
from NSE, provided to MTL by Mr. Gushue, indicated no information was located. Copies of the 
NSE response letters are provided in Appendix F. 
 
Based on the historic site information, we recommended an intrusive investigation (i.e., subsurface 
soil and groundwater assessment) at the northwest and southwest portions of the subject property to 
investigate the potential for residual petroleum hydrocarbon impacts related to the petroleum storage 
tanks at the former service station and engine house. 
 
5.2 Asbestos 
 
Asbestos has been used in many areas of building construction. Materials found in buildings 
constructed or renovated prior to the late-1970s that commonly contain asbestos fibres include 
flooring (vinyl tiles, sheet flooring, mats under hardwood), wall and ceiling materials (shingles, 
siding, suspended tiles, plaster, stucco, drywall filler compound), mechanical insulation (pipes, 
fittings, boilers, gaskets), fireproofing (panels, texture coats) and miscellaneous materials such as 
wallpaper, paints, and adhesives. Asbestos use in building construction was reduced in the 
late-1970s due to the hazards associated with inhalation of asbestos fibres. 
 
Due to the age of the current site structures, it is possible that asbestos-containing materials (ACMs) 
may be present in some building materials at the site.  
 
It should be noted that the majority of ACMs present in most buildings, if properly maintained, do 
not pose a hazard to building occupants. The main concern is the health of building maintenance 
personnel who may disturb the materials in the course of renovations, thus affecting themselves and 
possibly other occupants. The recommended approach is to test suspected ACMs prior to their 
disturbance. The NSE has adopted codes-of-practice for safely working with ACMs. 
 
5.3 UFFI 
 
Due to the age of the site structures, urea formaldehyde foam insulation (UFFI) may have been 
installed during property development or subsequent renovations. If present, the main concerns 
associated with UFFI would be off-gassing of the chemicals. In general, off gassing of UFFI is no 
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longer considered to be a concern due to the considerable time that has elapsed since UFFI has been in 
use. 
 
5.4 PCBs  
 
Polychlorinated biphenyls (PCBs) are normally associated with old transformers and fluorescent 
light ballasts. By 1979 Canadian regulations had banned the use of PCBs in the manufacturing of 
these items. Electricity is supplied to the two storage buildings by Nova Scotia Power (NSP) pole-
mounted power transformers.  
 
If fluorescent light ballasts are present in the buildings, they should be suspected of containing PCBs 
unless the serial number identifies it as non-PCB. The ballasts should be inspected for their serial 
numbers and label type prior to disposal. The concerns associated with PCBs are their proper 
disposal if light ballasts or other PCB-containing equipment are decommissioned. PCB-containing 
materials require controlled storage in accordance with PCB Management Regulations. 
 
5.5 Lead 
 
Lead is normally associated with old paints, weather flashing, old pipes and lead solder on copper 
pipes. By 1976, Canadian regulations had restricted the use of lead in interior paints to 0.5% by weight. 
Due to the age of the buildings, lead-containing materials are likely present and lead containing paint 
may be in one or more of the underlying layers. Two concerns associated with lead-containing 
materials are the disturbance of lead dust during renovation or demolition and the disposal of materials 
containing leachable lead. The NSE has codes of practice for safe handling of lead-containing 
materials, such as paint, and regulations regarding their disposal, depending on the concentration of 
lead. The recommended approach is to test materials suspected of containing lead prior to disturbance 
and disposal of the materials. 
 
5.6 Ozone-Depleting Materials 
 
Chlorofluorocarbons (CFCs) and other ozone-depleting substances are typically used as coolants in 
air conditioning and refrigeration systems. No air-conditioning or refrigeration systems were 
observed during the site inspection. The main concerns associated with these units are the prevention 
of coolant leaks and proper disposal of the coolants when the units are decommissioned. A certified 
air conditioning/refrigeration technician is required for any maintenance and disposal of 
CFC-containing units in accordance with the Ozone Layer Protection Regulations. 
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5.7 Waste and Hazardous Chemical Storage 
 
Several bags of refuse and three plastic organics and recyclable waste collection bins were noted on 
the south side of the storage buildings. The refuse is likely collected by the Town of Yarmouth from 
public garbage cans in the area and sorted at the subject property prior to disposal. No other 
hazardous chemicals or wastes requiring special handling are generated or stored at the property. 
 
5.8 Water and Sewer 
 
The subject area of Yarmouth is serviced with municipal water and sewer infrastructure provided by 
the Town of Yarmouth. Several catch basins were noted on the southern portion of the property. 
 
5.9 Surface Staining 
 
At the time of the site inspection, several minor surface stains were noted in the asphalt-paved 
parking areas of the property. These are likely due to minor engine leaks from vehicles and do not 
present a significant environmental concern.   
 
5.10 Radon  
 
Radon is a colourless, odourless and radioactive gas that is naturally occurring. It is produced from 
the breakdown of uranium contained in soil and bedrock, which is slowly released into the 
surrounding soil. Geologic settings that typically contain more uranium and resulting radon gas are 
those comprised of shale and granite. However, all soils carry the possibility of releasing some 
amount of radon gas, as the concentration of uranium in any soil is inherently uncertain without 
appropriate testing.   
 
Radon gas typically collects in the lower parts of a building (i.e. basement) as it enters through the 
foundation of the structure. The entry points may include (but are not limited to), openings in the 
foundation for services, floor drains, foundation cracks and unsealed joints in the concrete 
foundation. Thus the amount of radon gas that enters a building depends on a variety of factors 
including the actual amount of radon available in the underlying soil (geologic setting) and the 
construction details of the building. Buildings without conventional foundations (concrete walls and 
slab) are at greater risk. Since there are many factors that contribute to elevated radon gas 
concentrations, it is difficult to predict the amount of exposure without completing radon testing. 
 
The subject property is currently unoccupied. The recommended approach would be to conduct 
radon testing as a precautionary measure if the site is developed for residential occupation in the 
future. 
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5.11 Potential Sources of Off-Site Contamination 
 
The surrounding properties are a mixture of commercial and residential land use, and have been 
since prior to 1891. Potential sources of off-site contamination may be migration of petroleum 
products or other chemicals from accidental leaks or spills on upgradient neighbouring properties. A 
former Canadian Tire automotive service garage was located across Collins Street to the north of the 
subject property (slightly up-gradient of the northwest corner of the subject property). Any potential 
impacts from this off-site property to the subject property would be assessed during the intrusive 
investigation recommended by MTL for the subject property (due to the former service station at the 
northwest corner of the subject property).  
 
 
6.0 PHASE II ESA 
 
6.1 Field Program 
 
6.1.1 Drilling Program 
 
The exterior drilling program was conducted on November 18 and 19, 2009 in conjunction with the 
geotechnical investigation and consisted of the advancement of fourteen exterior boreholes. The test 
locations are identified as AP1 to AP5 (auger probes), BH1 to BH5 (geotechnical boreholes) and 
MW1 to MW4 (monitor wells) on Figure 1, attached. The test locations were referenced to existing 
site features. The boreholes were drilled using a track-mounted drill rig supplied to the project by 
Lantech Drilling Services of Dieppe, New Brunswick. Findings of the geotechnical investigation are 
provided under separate cover. 
 
The field investigation was carried out by qualified technical personnel who positioned and logged 
the boreholes and sampled the in situ soils. Test locations were chosen to provide an indication of 
subsurface conditions and assess the potential for petroleum contamination as noted during the Phase 
I ESA.  
 
An explanation of terms and symbols used in the report is provided in Appendix G. A summary of 
encountered geologic conditions is provided in the Borehole and Monitor Well Logs in Appendix H. 
It should be noted that the stratigraphic boundaries on the Borehole and Monitor Well Logs typically 
represent a transition of one soil type to another and do not necessarily indicate an exact plane of 
geologic change. Subsurface conditions may vary between and beyond the test locations. 
 
The boreholes were advanced through the overburden using solid stem augers. Standard Penetration 
Testing and soil sampling were performed in the overburden using a 50-mm OD split-spoon 
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sampler. Soil samples were taken at nominal depth intervals of 0.6 metres, often continuously. Soil 
samples from the boreholes were placed in lab-supplied teflon-lined glass containers and stored in 
ice-packed coolers. Six select soil samples were submitted to Maxxam Analytics Inc. laboratory in 
Bedford for analysis of total petroleum hydrocarbons (TPH) including benzene, toluene, 
ethylbenzene and xylenes (BTEX) parameters. 
 
6.1.2 Monitor Well Installation and Groundwater Sampling 
 
During the drilling program, four monitor wells were installed for the purpose of providing water 
quality sampling stations. The wells consisted of 50-mm OD polyvinyl chloride (PVC) threaded 
Schedule 40 casing and 20 slot screen. The screened intervals were positioned to intersect the 
groundwater table and the annular space around the screen was filled with clean No. 2 silica sand. 
Each installation was sealed with a bentonite plug, a minimum thickness of 0.6 metres, above the 
sand pack to prevent migration of the surface flow into the well. The wells were capped with J-plugs 
and flush-mounted covers. Monitor well construction details are included on the logs in Appendix H. 
 
On November 19, 2009 MTL personnel measured the static water levels in the monitor wells using a 
Solinst water level indicator. The wells were developed by purging a minimum of three well pore 
volumes using dedicated hand bailers. Following well recovery, groundwater samples were collected 
in lab-supplied teflon-lined glass jars, immediately placed in an ice-packed cooler and transported to 
Maxxam Analytics Inc. laboratory in Bedford for TPH/BTEX analysis.  
 
6.2 Results   
 
6.2.1 Geologic Conditions 
 
Geologic conditions observed at the site consisted of fill and till deposits underlying the asphalt 
surface. The fill consisted of silty sand with some gravel, was loose to compact, moist and brown in 
colour and was noted at all borehole locations. At boreholes AP3, BH5, MW1 and MW4, a layer of 
sandy gravel fill with trace to some silt that was loose to compact, moist and brown in colour was 
encountered beneath the asphalt and above the silty sand fill. At boreholes BH1 through BH4, only 
the sandy gravel fill was encountered between the asphalt surface and the till layer. Fill deposits 
were proven to depths of between 0.9 metres and 2.4 metres below ground surface. The till deposit 
was encountered beneath the fill at all borehole locations except MW1 and consisted of silty sand 
with some gravel and occasional cobbles, was compact, moist to wet and greenish grey in colour. 
Till was not encountered at borehole MW1. Petroleum hydrocarbon odours were noted in the fill 
deposit at borehole AP2 and in the till deposits at boreholes AP4 and MW4.  
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Slate bedrock was encountered at boreholes BH1 through BH5, MW1 and MW2 at depths of 
between 1.8 metres and 4.0 metres below ground surface. 
 
6.2.2 Hydrogeologic Assessment 
 
Groundwater was encountered at depths below ground surface ranging from 1.51 metres to 2.47 
metres.  Table 5.1, below, presents the results of the groundwater survey conducted on November 
19, 2009. Based on the groundwater survey, the suspected groundwater flow direction is 
southwesterly and is presented on Figure 1, attached. 
 
Table 5.1.  Groundwater Elevations at 5 Collins Street, Yarmouth, NS on November 19, 2009. 

Location Depth to Groundwater 
(metres) 

Ground Surface 
Elevation (metres) 

Groundwater 
Elevation (metres) 

MW1 1.77 100.13 98.36 
MW2 1.51 100.38 98.87 
MW3 1.96 100.90 98.94 
MW4 2.47 100.14 97.67 

Note: Ground surface elevations referenced to catch basin at the intersection of First and Collins Streets, assigned 
          elevation of 100.0 metres. 
 
6.2.3 Petroleum Assessment 
 
Laboratory petroleum hydrocarbon analytical results obtained during the Phase II ESA are provided 
in Tables 1 and 2 (Appendix I). TPH analytical results are presented in conjunction with the 2003 
Atlantic PIRI Tier I Risk-Based Screening Levels (RBSLs) and Tier II Pathway-Specific Screening 
Levels (PSSLs) for a commercial property with non-potable groundwater and coarse-grained soil. 
Laboratory certificates of analysis are provided in Appendix J.  
 
Soil  
 
The laboratory reported a modified TPH concentration in soil sample AP2/2 of 1,800 mg/kg (as 
gas/fuel oil), which exceeds the Tier I RBSL of 450 mg/kg modified TPH (as gas); however, since 
the source of the soil sample (northwest portion of the property) is an exterior location (i.e., away 
from any site structures) and is not in the footprint of the proposed development for the site 
(reportedly at the southern portion of the property), this result satisfies the Tier II PSSL for outdoor 
air exposure since no free petroleum product was observed. No BTEX parameters were detected in 
soil sample AP2/2. 
 
Modified TPH was detected in soil samples AP4/2 (860 mg/kg as fuel/lube oil), MW2/3 (450 mg/kg 
as weathered fuel oil/lube oil) and MW4/2 (140 mg/kg as fuel/lube oil), which satisfy the Tier I 
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RBSLs of 7,400 mg/kg and 10,000 mg/kg modified TPH (as fuel oil and lube oil, respectively). 
Trace levels of xylenes were detected in soil sample AP4/2 at a concentration of 0.18 mg/kg, which 
satisfies the Tier I RBSL of 200 mg/kg for xylenes. No BTEX parameters were detected in soil 
samples MW2/3 and MW4/2.  
 
No TPH/BTEX parameters were detected in soil samples AP3/3 and AP5/1. 
 
Groundwater 
 
The laboratory reported trace modified TPH concentrations in the groundwater at MW2 (0.2 mg/L) 
and MW4 (0.5 mg/L) resembling fuel oil. Trace levels of benzene (0.002 mg/L at MW1 and 0.001 
mg/L at MW4) and toluene (0.002 mg/L at MW1 and 0.001 mg/L at MW4) were also detected. 
These results satisfy the Tier I RBSLs for modified TPH (20 mg/L as fuel oil), benzene (6.9 mg/L) 
and toluene (20 mg/L). 
 
No TPH/BTEX parameters were detected in groundwater at MW3.  
 
 
7.0 CONCLUSIONS and RECOMMENDATIONS 
 
The Phase II ESA has revealed that petroleum hydrocarbons resembling gas were detected in a soil 
sample collected from the northwest portion of the property (former gasoline service station 
location) that exceed the generic Tier I commercial RBSLs but satisfy the Tier II PSSLs (outdoor 
air) since no free phase petroleum product was observed The soil impacts would require 
reassessment if any future re-development of the property involved construction of a building in the 
northwest portion of the property and petroleum vapour intrusion became a possibility. Further 
assessment of the impacts would also be required if the subject property were re-developed in a 
residential capacity. It should be noted that any petroleum-impacted soils that are to be removed 
from the property during future re-development of the site must be transported to a licensed 
contaminated soil facility for disposal. 
 
Petroleum hydrocarbons (TPH and BTEX parameters) were detected in soil and groundwater at the 
southwest portion of the property at concentrations that satisfy the commercial Tier I RBSLs.  
  
Based on the age of the two current site structures, asbestos and lead-containing materials may be 
present and may underlie more recent building materials. The concerns associated with hazardous 
building materials are their proper handling, storage and disposal upon decommissioning for 
renovation or demolition. The recommended approach is to conduct a hazardous materials survey to 
test materials suspected of containing hazardous substances prior to their disturbance. Fluorescent 
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light ballasts, if present, may contain PCBs. These are considerations for maintenance or disposal of 
the units. 
 
8.0 REPORT USE AND CONDITIONS 
 
This report was prepared for the exclusive use of the Town of Yarmouth. It is based on data and 
information obtained during a site visit by MTL on the subject property, including the drilling of 
fourteen exterior boreholes, installation of four monitor wells and select chemical analysis, and is 
based solely upon the condition of the property on the dates of such inspection, supplemented by 
information obtained and described herein. 
 
The evaluation and conclusions contained in this report have been prepared in light of the expertise 
and experience of MTL. In evaluating the property, MTL has relied in good faith upon 
representation and information furnished by individuals noted in the report with respect to 
operations and existing property conditions and the historic use of the property to the extent that they 
have not been contradicted by data obtained by other sources. Accordingly, MTL accepts no 
responsibility for any deficiency or inaccuracy in this report as a result of omissions, misstatements 
or misrepresentations of the persons interviewed.  In addition, Maritime Testing (1985) Limited will 
not accept liability for loss, injury, claim or damage arising from any use or reliance on this report as 
a result of misrepresentation or fraudulent information. 
 
Environmental conditions are dynamic in nature and changing circumstances in the environment and 
in the use of the property can alter radically the conclusions and information contained herein. 
  
This report has been prepared by Ryan Pellerin, A.Sc.T., with review and contributions by Charlotte 
Clark, P.Eng. 
 
Respectfully submitted, 
Maritime Testing (1985) Limited 
 
 
 
Ryan Pellerin, B.Sc., A.Sc.T.                                                  Charlotte Clark, P.Eng. 
Project Manager, Environmental Division                                Project Engineer 
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APPENDIX A 
 

Property Map, Parcel Information Report

 









 

APPENDIX B 
 

Site Photographs 

 



Photo 2: Taken November 9, 2009. Two small wooden buildings, located in the central
portion of the subject property, are used by the Town of Yarmouth for storage of special
events equipment (i.e., tables, holiday decorations, etc.). Photo taken facing south. 

Photo 1: Taken November 9, 2009. Parking lot on the north portion of the subject property.
An automotive service station occupied the northwest corner of the property until the
1970s. Photo taken facing east. 

  



Photo 4: Taken November 9, 2009. Eastern portion of the subject property, along First
Street. Note the commercial buildings located to the west, across First Street. Photo taken
facing north. 

Photo 3: Taken November 9, 2009. A residential building (Civic Nos. 7 and 9 First Street)
occupies a separate parcel on the west portion of the block of land occupied by the subject
property. Photo taken facing southeast. 

   



Aboveground storage tank

Photo 5: Taken November 9, 2009. Southern portion of the subject property, along Alma
Street. The Yarmouth Vanguard (newspaper) offices and distribution center are located to
the south across Alma Street. Photo taken facing west. 

 

Photo 6: Taken 1978. Former engine house at the southwest corner of the subject property.
Note the steel aboveground storage tank on the north side of the building. The engine house
was demolished in 1978. Photo taken facing southeast. 
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1970 - Aerial Photograph 
Phase I Environmental Site Assessment Plate C-1 
 
Job No.: 10516 
Date: December 2009 
Scale: 1:16,000 approx
 Civic No. 5 Collins Street, Yarmouth, NS 
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1978 - Aerial Photograph 
Phase I Environmental Site Assessment Plate C-2 
 
Job No.: 10516 
Date: December 2009 
Scale: 1:10,000 approx
 Civic No. 5 Collins Street, Yarmouth, NS 
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1989 - Aerial Photograph 
Phase I Environmental Site Assessment Plate C-3 
 
Job No.: 10516 
Date: December 2009 
Scale: 1:10,000 approx
 Civic No. 5 Collins Street, Yarmouth, NS 
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2006 - Aerial Photograph 
Phase I Environmental Site Assessment Plate C-4 
 
Job No.: 10516 
Date: December 2009 
Scale: 1:10,000 approx
 Civic No. 5 Collins Street, Yarmouth, NS 
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1927 – Fire Insurance Plan 
Phase I Environmental Site Assessment 

Civic No. 5 Collins Street, Yarmouth, NS 
Pla
te D-2 
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1955 – Fire Insurance Plan 
Phase I Environmental Site Assessment 

Civic No. 5 Collins Street, Yarmouth, NS 
Pla
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Survey Plan (1981) 
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NSE Environmental Registry Responses 
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Explanation of Terms and Symbols 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 



SOIL SAMPLES

CONDITION – This column graphically indicates the depth and condition of the sample:

TYPE – The type of sample is indicated in this column as follows:

A   auger sample
B   block sample
C   rock core, or frozen soil core
D   drive sample
G   grab sample
SS split spoon
P   Pitcher tube sample
U   tube sample (usually thin-walled)
W  wash or air return sample
O   other (see report text)

PENETRATION RESISTANCE – Unless otherwise noted this column refers to the number of
blows (N) of a 140 pound (63.5 kg) hammer freely dropping 30 inches (0.76 m) required to drive a
2 inch (50.8 mm) O.D. open-end sampler 0.5 feet (0.15 m) to 1.5 feet (0.45 m) into the soil, or
until 100 blows have been applied, in which case, the penetration is stated.  This is the standard
penetration test referred to in ASTM D 1586.

OTHER TESTS

In this column are tabulated results of other laboratory tests as indicated by the following
symbols:

*C Consolidation test
Fines Percentage by weight smaller than #200 sieve
DR Relative density (formerly specific gravity)
k Permeability coefficient
*MA Mechanical grain size analysis and hydrometer test (if appropiate)
pp Pocket pentrometer strength
*q Triaxial compression test
qU Unconfined compressive strength
*SB Shearbox test
SO4 Concentration of water-soluble sulphate
*ST Swelling test
TV Torvane shear strength
VS Vane Shear Strength (undistrubed-remolded)
εf Unit strain at failure
γ Unit weight of soil or rock
γd Dry unit weight of soil or rock
ρ Density of soil or rock
ρd Dry density of soil or rock

* The results of these tests usually are reported separately

undisturbed disturbed not recovered



SYMBOLS AND TERMS USED ON THE BOREHOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Behavioural properties (i.e. plasticity, permeability) take precedence over particle gradation in describing soils.

Terminology describing soil structure:

Desiccated - having visible signs of weathering by oxidation
of clay minerals, shrinkage cracks etc.

Fissured - having cracks, and hence a blocky structure
Varved -composed of regular alternating layers of silt

and clay
Stratified - composed of alternating layers or different soil

types, e.g. silt and sand or silt and clay
Well Graded - having wide range in grain sizes and substantial

amounts of all intermediate particle sizes
Uniformly Graded - predominantly of one grain size.

Terminology used for describing soil strata based upon the proportion of individual particle size present:

Trace, or occasional Less than 10%
Some       10-20%
Adjective (e.g. silty or sandy)       20-35%
And (e.g. silt and sand)       35-50%

The standard terminology to describe cohesionless soils includes the relative density, as determined by
laboratory test or by the Standard Penetration Test ‘N’ - value: the number of blows of 140 pound (64 kg)
hammer falling 30 inches (760 mm), required to drive a 2 inch (50.8 mm) O.D. split spoon sampler one foot
(305 mm) into the soil.

Relative Density ‘N’ Value Relative Density %

Very loose      <4 <15
Loose     4-10 15-35
Compact    10-30 35-65
Dense     30-50 65-85
Very Dense     >50 >85

The standard terminology to describe cohesive soils includes the consistency, which is based on undrained shear
strength as measured by insitu vane tests, penetrometer tests, unconfined compression test, or occasionally by
standard penetration tests.

Consistency Undrained Shear Strength ‘N’ Value
Kips/sq.ft. kPa

Very Soft    <0.25  <12.5      <2
Soft   0.25-0.5 12.5-25       2-4
Firm    0.5-1.0   25-50       4-8
Stiff    1.0-2.0  50-100      8-15
Very Stiff    2.0-4.0 100-200     15-30
Hard     >4.0   >200      >30
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TABLE 1: TOTAL PETROLEUM HYDROCARBON (TPH) COMPOUNDS in Soil
Client: Town of Yarmouth
Site Location: Civic No. 5 Collins Street, Yarmouth, NS
Date Sampled: November 18 and 19, 2009
MTL Project No. 10516

AP2/2 AP2/2 AP3/3 AP4/2 AP5/1 MW2/3 MW2/3 MW4/2
(0.9 - 1.8 m) Lab Dup (2.4 - 3.0 m) (2.4 - 3.0 m) (2.4 - 3.0 m) (2.1 - 2.7 m) Lab Dup (1.5 - 2.1 m)

Benzene 1.8 <0.03 - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Toluene 160 <0.04 - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Ethylbenzene 430 <0.09 - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Xylenes 200 <0.2 - <0.05 0.18 <0.05 <0.05 <0.05 <0.05

Gas Range - 770 - <3 24 <3 <3 <3 32

Fuel Range - 540 390 <15 380 <15 120 - 51

Lube Range - 450 330 <15 460 <15 330 - 61
450 as gas        

7,400 as fuel oil    
10,000 as lube oil

1,800 - <20 860 <20 450 - 140

-

One product in 
the gas/fuel oil 
range. Lube oil 

fraction.

- - One product in 
fuel/lube range. -

Weathered fuel 
oil fraction. Lube 

oil fraction.
- One product in 

fuel/lube range. 

Notes: value - value exceeds commercial guideline

1 2003 Atlantic PIRI Tier I Risk-Based Screening Levels (RBSLs) for coarse-grained soil at a site with non-potable groundwater and commercial receptors.

   

Product Resemblance

Parameter

Atlantic PIRI 
Tier 1 

Commercial 
RBSLs 1

Sample ID (Depth)

BTEX (mg/kg)

Modified TPH 
(mg/kg)

Total Modified TPH -                
Tier 1 (mg/kg)



TABLE 2: Total Petroleum Hydrocarbon (TPH) Compounds in Groundwater
Client: Town of Yarmouth
Site Location: Civic No. 5 Collins Street, Yarmouth, NS
Date Sampled: November 19, 2009
MTL Project No. 10516

MW1 MW2 MW3 MW4

Benzene 6.9 0.002 <0.001 <0.001 0.001

Toluene 20 0.002 <0.001 <0.001 0.001

Ethylbenzene 20 < 0.001 <0.001 <0.001 <0.001

Xylenes 20 < 0.002 <0.002 <0.002 <0.002

Gas Range - < 0.01 <0.01 <0.01 0.03

Fuel Range - 0.09 0.19 <0.05 0.50

Lube Range - <0.1 <0.1 <0.1 <0.1

20 as gas         
20 as fuel oil      
20 as lube oil

<0.1 0.2 <0.1 0.5

- One product in fuel oil 
range.

One product in fuel oil 
range. - One product in fuel oil 

range.

Notes: value  - value exceeds commercial guideline

1 2003 Atlantic Tier I Risk-Based Screening Levels (RBSLs) for a site with coarse-grained soils, non-potable groundwater and commercial receptors

Atlantic PIRI 
Tier I 

Commercial 
RBSLs1

Sample ID                  

Product Resemblance

BTEX        
(mg/L)

Parameter

Modified TPH 
(mg/L)

Total Modified TPH - Tier 1 
(mg/L)
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Your Project #: 10516                         
Site: YARMOUTH                                                                                            
Your C.O.C. #: B 117034

Attention: Ryan Pellerin
Maritime Testing (1985) Limited
97 Troop Ave
Dartmouth, NS
B3B 2A7

Report Date: 2009/11/30

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A9F8030
Received: 2009/11/20, 15:40

Sample Matrix: Soil
# Samples Received: 5

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Soil (PIRI) 1 2009/11/26 2009/11/26 ATL SOP 00111 R3 Based on Atl. PIRI  
TEH in Soil (PIRI) 2 2009/11/26 2009/11/27 ATL SOP 00111 R3 Based on Atl. PIRI  
TEH in Soil (PIRI) 2 2009/11/26 2009/11/28 ATL SOP 00111 R3 Based on Atl. PIRI  
Moisture 5 N/A 2009/11/23 ATL SOP 00001 R3 MOE Handbook 1983   
VPH in Soil (PIRI) 4 2009/11/23 2009/11/24 ATL SOP 00117 Based on Atl. PIRI  

R4/00119 R6
VPH in Soil (PIRI) 1 2009/11/23 2009/11/25 ATL SOP 00117 Based on Atl. PIRI  

R4/00119 R6
ModTPH (T1) Calc. for Soil 1 2009/11/23 2009/11/27 Based on Atl. PIRI  
ModTPH (T1) Calc. for Soil 3 2009/11/23 2009/11/28 Based on Atl. PIRI  
ModTPH (T1) Calc. for Soil 1 2009/11/23 2009/11/30 Based on Atl. PIRI  

Sample Matrix: Water
# Samples Received: 4

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Water (PIRI) 4 2009/11/26 2009/11/28 ATL SOP 00113 R3 Based on Atl. PIRI  
VPH in Water (PIRI) 4 2009/11/25 2009/11/27 ATL SOP 00118 R4 Based on Atl. PIRI  
ModTPH (T1) Calc. for Water 4 N/A 2009/11/28 Based on Atl. PIRI  

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.
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Your Project #: 10516                         
Site: YARMOUTH                                                                                            
Your C.O.C. #: B 117034

Attention: Ryan Pellerin
Maritime Testing (1985) Limited
97 Troop Ave
Dartmouth, NS
B3B 2A7

Report Date: 2009/11/30

CERTIFICATE OF ANALYSIS
-2-

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

MARI KENNY,
Email:  mari.kenny.reports@maxxamanalytics.com
Phone# (902) 420-0203

====================================================================
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section
5.10.2 of ISO/IEC 17025:2005(E), signing the reports.   SCC and CALA have approved this reporting process and electronic report format.  

Total cover pages: 2

This document is in electronic format, hard copy is available on request.
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Maritime Testing (1985) Limited
Maxxam  Job  #: A9F8030 Client Project #: 10516
Report Date: 2009/11/30 Project name: YARMOUTH

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     E K 9 3 3 9     E K 9 3 3 9
Sampling Date 2009/11/18 2009/11/18
COC Number B 117034 B 117034

  U n i t s MW 2/3 MW  R D L QC Batch
2/3 Lab-Dup

Inorganics

Moisture % 17 1 2016443

Petroleum Hydrocarbons

Benzene mg/kg ND ND 0.03 2017630

Toluene mg/kg ND ND 0.03 2017630

Ethylbenzene mg/kg ND ND 0.03 2017630

Xylene (Total) mg/kg ND ND 0.05 2017630

C6 - C10 (less BTEX) mg/kg ND ND 3 2017630

>C10-C21 Hydrocarbons mg/kg 120 15 2020174

>C21-<C32 Hydrocarbons mg/kg 330 15 2020174

Modified TPH (Tier1) mg/kg 450 20 2016178

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 94 2020174

n-Dotriacontane - Extractable % 90 ( 1 ) 2020174

Isobutylbenzene - Volatile % 107 109 2017630

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Weathered fuel oil fraction.  Lube oil fraction.
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Maritime Testing (1985) Limited
Maxxam  Job  #: A9F8030 Client Project #: 10516
Report Date: 2009/11/30 Project name: YARMOUTH

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     E K 9 3 4 0     E K 9 3 4 0
Sampling Date 2009/11/18 2009/11/18
COC Number B 117034 B 117034

  U n i t s AP 2/2 AP  R D L QC Batch
2/2 Lab-Dup

Inorganics

Moisture % 13 1 2016443

Petroleum Hydrocarbons

Benzene mg/kg ND 0.03 2017630

Toluene mg/kg ND ( 1 ) 0.04 2017630

Ethylbenzene mg/kg ND ( 1 ) 0.09 2017630

Xylene (Total) mg/kg ND ( 1 ) 0.2 2017630

C6 - C10 (less BTEX) mg/kg 770 30 2017630

>C10-C21 Hydrocarbons mg/kg 540 390 15 2020173

>C21-<C32 Hydrocarbons mg/kg 450 300 15 2020173

Modified TPH (Tier1) mg/kg 1800 30 2016178

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 93 98 2020173

n-Dotriacontane - Extractable % 82 ( 2 ) 89 2020173

Isobutylbenzene - Volatile % 127 2017630

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    Elevated VPH RDL(s) due to matrix interference.
( 2 )    One product in the gas/fuel oil range.  Lube oil fraction.

Page 4 of 10



Maritime Testing (1985) Limited
Maxxam  Job  #: A9F8030 Client Project #: 10516
Report Date: 2009/11/30 Project name: YARMOUTH

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     E K 9 3 4 1     E K 9 3 4 2     E K 9 3 4 3
Sampling Date 2009/11/19 2009/11/19 2009/11/19
COC Number B 117034 B 117034 B 117034

  U n i t s AP 3/3 AP 4/2 AP 5/1  R D L QC Batch

Inorganics

Moisture % 13 14 14 1 2016443

Petroleum Hydrocarbons

Benzene mg/kg ND ND ND 0.03 2017630

Toluene mg/kg ND ND ND 0.03 2017630

Ethylbenzene mg/kg ND ND ND 0.03 2017630

Xylene (Total) mg/kg ND 0.18 ND 0.05 2017630

C6 - C10 (less BTEX) mg/kg ND 24 ND 3 2017630

>C10-C21 Hydrocarbons mg/kg ND 380 ND 15 2020174

>C21-<C32 Hydrocarbons mg/kg ND 460 ND 15 2020174

Modified TPH (Tier1) mg/kg ND 860 ND 20 2016178

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 98 95 94 2020174

n-Dotriacontane - Extractable % 96 93 ( 1 ) 102 2020174

Isobutylbenzene - Volatile % 105 104 101 2017630

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range; interference from possible PAHs.
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Maritime Testing (1985) Limited
Maxxam  Job  #: A9F8030 Client Project #: 10516
Report Date: 2009/11/30 Project name: YARMOUTH

ATLANTIC MUST IN WATER - PIRI TIER I (WATER)

Maxxam ID     E K 9 3 4 5     E K 9 3 4 6     E K 9 3 4 7     E K 9 3 4 8
Sampling Date 2009/11/19 2009/11/19 2009/11/19 2009/11/19
COC Number B 117034 B 117034 B 117034 B 117034

  U n i t s MW1 MW2 MW3 MW4  R D L QC Batch

Petroleum Hydrocarbons

Benzene mg/L 0.002 ND ND 0.001 0.001 2019191

Toluene mg/L 0.002 ND ND 0.001 0.001 2019191

Ethylbenzene mg/L ND ND ND ND 0.001 2019191

Xylene (Total) mg/L ND ND ND ND 0.002 2019191

C6 - C10 (less BTEX) mg/L ND ND ND 0.03 0.01 2019191

>C10-C21 Hydrocarbons mg/L 0.09 0.19 ND 0.50 0.05 2019926

>C21-<C32 Hydrocarbons mg/L ND ND ND ND 0.1 2019926

Modified TPH (Tier1) mg/L ND 0.2 ND 0.5 0.1 2016986

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 101 104 99 100 2019926

n-Dotriacontane - Extractable % 100 ( 1 ) 103 ( 1 ) 99 97 ( 1 ) 2019926

Isobutylbenzene - Volatile % 89 89 86 93 2019191

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel oil range.
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Maritime Testing (1985) Limited
Attention: Ryan Pellerin                  
Client Project #: 10516
P.O. #: 
Project name: YARMOUTH

Quality Assurance Report
Maxxam Job Number: DA9F8030

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

2017630 GTH Matrix Spike
[EK9339-01] Isobutylbenzene - Volatile 2009/11/24 93 % 60 - 140

Benzene 2009/11/24 100 % 60 - 140
Toluene 2009/11/24 116 % 60 - 140
Ethylbenzene 2009/11/24 118 % 60 - 140
Xylene (Total) 2009/11/24 124 % 60 - 140

Spiked Blank Isobutylbenzene - Volatile 2009/11/24 95 % 60 - 140
Benzene 2009/11/24 96 % 60 - 140
Toluene 2009/11/24 97 % 60 - 140
Ethylbenzene 2009/11/24 98 % 60 - 140
Xylene (Total) 2009/11/24 100 % 60 - 140

Method Blank Isobutylbenzene - Volatile 2009/11/24 103 % 60 - 140
Benzene 2009/11/24 ND, RDL=0.03 mg/kg
Toluene 2009/11/24 ND, RDL=0.03 mg/kg
Ethylbenzene 2009/11/24 ND, RDL=0.03 mg/kg
Xylene (Total) 2009/11/24 ND, RDL=0.05 mg/kg
C6 - C10 (less BTEX) 2009/11/24 ND, RDL=3 mg/kg

RPD [ E K 9 3 3 9 - 0 1 ] Benzene 2009/11/24 NC % 50
Toluene 2009/11/24 NC % 50
Ethylbenzene 2009/11/24 NC % 50
Xylene (Total) 2009/11/24 NC % 50
C6 - C10 (less BTEX) 2009/11/24 NC % 50

2019191 GTH Matrix Spike Isobutylbenzene - Volatile 2009/11/29 85 % 70 - 130
Benzene 2009/11/29 91 % 70 - 130
Toluene 2009/11/29 83 % 70 - 130
Ethylbenzene 2009/11/29 83 % 70 - 130
Xylene (Total) 2009/11/29 90 % 70 - 130

Spiked Blank Isobutylbenzene - Volatile 2009/11/27 90 % 70 - 130
Benzene 2009/11/27 83 % 70 - 130
Toluene 2009/11/27 85 % 70 - 130
Ethylbenzene 2009/11/27 85 % 70 - 130
Xylene (Total) 2009/11/27 91 % 70 - 130

Method Blank Isobutylbenzene - Volatile 2009/11/27 73 % 70 - 130
Benzene 2009/11/27 ND, RDL=0.001 mg/L
Toluene 2009/11/27 ND, RDL=0.001 mg/L
Ethylbenzene 2009/11/27 ND, RDL=0.001 mg/L
Xylene (Total) 2009/11/27 ND, RDL=0.002 mg/L
C6 - C10 (less BTEX) 2009/11/27 ND, RDL=0.01 mg/L

RPD Benzene 2009/11/28 NC % 40
Toluene 2009/11/28 NC % 40
Ethylbenzene 2009/11/28 NC % 40
Xylene (Total) 2009/11/28 NC % 40
C6 - C10 (less BTEX) 2009/11/28 NC % 40

2019926 DMV Matrix Spike Isobutylbenzene  - Extractable 2009/11/27 97 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 96 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 101 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/27 80 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2009/11/27 97 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 105 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 103 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/27 81 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2009/11/27 95 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 101 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 ND, RDL=0.05 mg/L
>C21-<C32 Hydrocarbons 2009/11/27 ND, RDL=0.1 mg/L
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Maritime Testing (1985) Limited
Attention: Ryan Pellerin                  
Client Project #: 10516
P.O. #: 
Project name: YARMOUTH

Quality Assurance Report (Continued)
Maxxam Job Number: DA9F8030

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

2019926 DMV RPD >C10-C21 Hydrocarbons 2009/11/27 NC % 40
>C21-<C32 Hydrocarbons 2009/11/27 NC % 40

2020173 DMV Matrix Spike
[EK9340-01] Isobutylbenzene  - Extractable 2009/11/27 96 % 30 - 130

n-Dotriacontane - Extractable 2009/11/27 84 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 NC % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/27 NC % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2009/11/26 92 % 30 - 130
n-Dotriacontane - Extractable 2009/11/26 88 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/26 89 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/26 96 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2009/11/26 95 % 30 - 130
n-Dotriacontane - Extractable 2009/11/26 92 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/26 ND, RDL=15 mg/kg
>C21-<C32 Hydrocarbons 2009/11/26 ND, RDL=15 mg/kg

RPD [ E K 9 3 4 0 - 0 1 ] >C10-C21 Hydrocarbons 2009/11/27 31.7 % 50
>C21-<C32 Hydrocarbons 2009/11/27 42.0 % 50

2020174 DMV Matrix Spike Isobutylbenzene  - Extractable 2009/11/28 111 % 30 - 130
n-Dotriacontane - Extractable 2009/11/28 114 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/28 99 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/28 117 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2009/11/27 100 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 98 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 89 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/27 99 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2009/11/27 93 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 93 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 ND, RDL=15 mg/kg
>C21-<C32 Hydrocarbons 2009/11/27 ND, RDL=15 mg/kg

RPD >C10-C21 Hydrocarbons 2009/11/27 NC % 50
>C21-<C32 Hydrocarbons 2009/11/27 NC % 50

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank:  A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the
spiked amount was not sufficiently significant to permit a reliable recovery calculation.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
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Your Project #: 10516                         
Site: YARMOUTH                                                                                            
Your C.O.C. #: B 117354

Attention: Ryan Pellerin
Maritime Testing (1985) Limited
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Dartmouth, NS
B3B 2A7

Report Date: 2009/11/30

CERTIFICATE OF ANALYSIS

MAXXAM JOB #: A9F8096
Received: 2009/11/23, 14:21

Sample Matrix: Soil
# Samples Received: 1

Date Date Method
Analyses Quantity Extracted Analyzed Laboratory Method Reference
TEH in Soil (PIRI) 1 2009/11/26 2009/11/27 ATL SOP 00111 R3 Based on Atl. PIRI  
Moisture 1 N/A 2009/11/23 ATL SOP 00001 R3 MOE Handbook 1983   
VPH in Soil (PIRI) 1 2009/11/23 2009/11/24 ATL SOP 00117 Based on Atl. PIRI  

R4/00119 R6
ModTPH (T1) Calc. for Soil 1 2009/11/23 2009/11/28 Based on Atl. PIRI  

* RPDs calculated using raw data.  The rounding of final results may result in the apparent difference.
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Maritime Testing (1985) Limited
Maxxam  Job  #: A9F8096 Client Project #: 10516
Report Date: 2009/11/30 Project name: YARMOUTH

ATLANTIC MUST IN SOIL (SOIL)

Maxxam ID     E K 9 6 6 9
Sampling Date 2009/11/19
COC Number B 117354

  U n i t s MW 4/2  R D L QC Batch

Inorganics

Moisture % 14 1 2016443

Petroleum Hydrocarbons

Benzene mg/kg ND 0.03 2017630

Toluene mg/kg ND 0.03 2017630

Ethylbenzene mg/kg ND 0.03 2017630

Xylene (Total) mg/kg ND 0.05 2017630

C6 - C10 (less BTEX) mg/kg 32 3 2017630

>C10-C21 Hydrocarbons mg/kg 51 15 2020174

>C21-<C32 Hydrocarbons mg/kg 61 15 2020174

Modified TPH (Tier1) mg/kg 140 20 2016178

Surrogate Recovery (%)

Isobutylbenzene  - Extractable % 86 2020174

n-Dotriacontane - Extractable % 108 ( 1 ) 2020174

Isobutylbenzene - Volatile % 109 2017630

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch
( 1 )    One product in fuel / lube range.
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Maritime Testing (1985) Limited
Attention: Ryan Pellerin                  
Client Project #: 10516
P.O. #: 
Project name: YARMOUTH

Quality Assurance Report
Maxxam Job Number: DA9F8096

QA/QC Date
Batch Analyzed
Num Init QC Type Parameter yyyy/mm/dd Value Recovery Units QC Limits

2017630 GTH Matrix Spike Isobutylbenzene - Volatile 2009/11/24 93 % 60 - 140
Benzene 2009/11/24 100 % 60 - 140
Toluene 2009/11/24 116 % 60 - 140
Ethylbenzene 2009/11/24 118 % 60 - 140
Xylene (Total) 2009/11/24 124 % 60 - 140

Spiked Blank Isobutylbenzene - Volatile 2009/11/24 95 % 60 - 140
Benzene 2009/11/24 96 % 60 - 140
Toluene 2009/11/24 97 % 60 - 140
Ethylbenzene 2009/11/24 98 % 60 - 140
Xylene (Total) 2009/11/24 100 % 60 - 140

Method Blank Isobutylbenzene - Volatile 2009/11/24 103 % 60 - 140
Benzene 2009/11/24 ND, RDL=0.03 mg/kg
Toluene 2009/11/24 ND, RDL=0.03 mg/kg
Ethylbenzene 2009/11/24 ND, RDL=0.03 mg/kg
Xylene (Total) 2009/11/24 ND, RDL=0.05 mg/kg
C6 - C10 (less BTEX) 2009/11/24 ND, RDL=3 mg/kg

RPD Benzene 2009/11/24 NC % 50
Toluene 2009/11/24 NC % 50
Ethylbenzene 2009/11/24 NC % 50
Xylene (Total) 2009/11/24 NC % 50
C6 - C10 (less BTEX) 2009/11/24 NC % 50

2020174 DMV Matrix Spike Isobutylbenzene  - Extractable 2009/11/28 111 % 30 - 130
n-Dotriacontane - Extractable 2009/11/28 114 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/28 99 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/28 117 % 30 - 130

Spiked Blank Isobutylbenzene  - Extractable 2009/11/27 100 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 98 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 89 % 30 - 130
>C21-<C32 Hydrocarbons 2009/11/27 99 % 30 - 130

Method Blank Isobutylbenzene  - Extractable 2009/11/27 93 % 30 - 130
n-Dotriacontane - Extractable 2009/11/27 93 % 30 - 130
>C10-C21 Hydrocarbons 2009/11/27 ND, RDL=15 mg/kg
>C21-<C32 Hydrocarbons 2009/11/27 ND, RDL=15 mg/kg

RPD >C10-C21 Hydrocarbons 2009/11/27 NC % 50
>C21-<C32 Hydrocarbons 2009/11/27 NC % 50

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.
Spiked Blank:  A blank matrix to which a known amount of the analyte has been added. Used to evaluate analyte recovery.
Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.
Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.
NC (RPD): The RPD was not calculated. The level of analyte detected in the parent sample and its duplicate was not sufficiently significant to permit a
reliable calculation.
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