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EXECUTIVE SUMMARY

The cleanup of the abandoned World War II military site, Snag Airstrip, was
carried out in the summer of 1996, based on the study conducted by the Environmental
Sciences Group (ESG) in 1995 and reported in the document An Environmental
Assessment of Snag Airstrip, Yukon Territory. The cleanup began on 25 June 1996 and
continued through to the end of September. It consisted of two phases: the first involved
the delineation of contamination in soils and buildings, with the collection and analysis of
soil samples and building materials by ESG; the second phase included the excavation of
contaminated soils, confirmatory sampling, demolition of building structures, and the
appropriate disposal of each category of waste, which was conducted by Lorimer and
Associates in conjunction with Hemmera Resource Consultants Ltd. This report
summarizes the work conducted by the Environmental Sciences Group as part of the first
phase of the Snag Airstrip cleanup. The second phase of work completed by Lorimer and
Associates is reported under separate cover.' The ESG provided scientific input, managed
data and covered the costs of analyses throughout the project.

Field work was conducted from 25 June to 17 July, 1996 and included the
collection of 547 samples of various media including 533 soil, six insulation/floor tile, four
paint chip and four wood samples. Contaminated soil delineation was conducted in the
vicinity of seven buildings or facilities designated as the Tower Building, DOT Barracks
Building, Warehouse, Powerhouse, Pump House, Garage and Beacon Site. Seventy-five
percent of samples collected were analyzed for at least one contaminant. Soil samples
were analyzed for metals in the field using an X-Ray Fluorescence (XRF) field test kit.
Polychlorinated biphenyl (PCB) contamination was assessed primarily in a southern
laboratory using traditional methods (GC/ECD). Standard quality assurance and quality
control measures were followed to ensure data accuracy and precision.

Forty-four percent of samples analyzed contained at least one contaminant at a
concentration that exceeded the applicable criteria. Delineation at each of the
contaminated areas at Snag Airstrip indicated that a total area of 1010 m’ of substrate
required excavation: of the total area affected, 645 m’ was contaminated above the

' Lorimer & Associates and Hemmera Resource Consultants Ltd. 1996. Snag Airstrip

Remediation, Yukon. Prepared for Indian and Northern Affairs Canada, Action on Waste Program.




Canadian Council of Ministers of the Environment Residential/Parkland Remediation
Criteria and required landfilling on site; a 110 m’ area of soil contained high
concentrations of pesticides or leachate toxic levels of lead, and required double-bagging
and removal to a southern disposal facility; and soil over an area of 255 m’ was
contaminated with PCBs at a concentration exceeding the level regulated under the
Canadian Environmental Protection Act and was containerized and shipped to the PCB
treatment and disposal facility in Swan Hills, Alberta.

According to recommendations made by ESG, monitoring wells were installed at
the base of the Snag Airstrip dump, and the dump was capped with additional fill and
regraded to reduce its slope. If water from the dump is monitored regularly, this will
provide the information necessary to determine its environmental status.
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I. INTRODUCTION

Snag Airstrip is an abandoned World War II military site located 30 km by road
southeast of the community of Beaver Creek in Yukon Territory (62° 20' N, 140° 29' W,
Map I-1). The airstrip was constructed in 1942 as part of the Northwest Staging Route, a
series of airstrips forming a flight corridor from Edmonton to Fairbanks. The site consisted
of several buildings and a single landing strip. In addition, there was an intermediate range
beacon site on the highest point in the vicinity, approximately 7 km northeast of the
airstrip. Between 1942 and 1945 the airstrip was administered by the Royal Canadian Air
Force. The Department of Transport was given use of the site during this period, and
formally took over its administration in 1957. In 1966 Snag Airstrip, along with other
airstrips still in operation, was handed over to the territorial government. The property
came under the management of Indian and Northern Affairs Canada (DIAND) in 1971,
and under their Arctic Environmental Strategy Action on Waste program, environmental
assessments of facilities associated with the Northwest Staging Route were initiated in
1994. In 1995 the Environmental Sciences Group (ESG), of the Royal Military College of
Canada, Kingston, Ontario’, undertook an environmental assessment of the facilities
associated with Snag Airstrip to determine the contaminant and physical hazard status of
the site.” ESG determined that a number of ihorganic and organic contaminants, including
polychlorinated biphenyls (PCBs), were present at elevated concentrations in the soil and
plants at Snag Airstrip. ESG recommended that cleanup of the site be undertaken, and
work commenced the following summer. This report summarizes the work conducted
in June 1996 by ESG as part of the cleanup of Snag Airstrip.

A. Objectives

The objectives of the work described in this report were to delineate the extent of
contamination previously detected at Snag Airstrip, and to provide scientific advice during
cleanup activities. Field sampling was conducted by ESG from 25 June to 17 July, 1996.

? Formerly of Royal Roads Military College, Victoria, BC.

* ESG 1996, An Environmental Assessment of Snag Airstrip, Yukon Territory Prepared by the

Environmental Sciences Group for Indian and Northern Affairs Canada.
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Map I-1: Location of Snag Airstrip Beaufort Sea
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II. BACKGROUND

A. Environmental Assessment Results

The scientific investigation of Snag Airstrip was carried out by the Environmental
Sciences Group on June 13, 1994 (initial reconnaissance) and from June 28 to July 6,
1995 (detailed site investigation). The environmental assessment of the site addressed
visible debris and physical structures, the main site dump, and contaminated soil. An
emphasis was made on evaluating the potential for chemical contaminants to enter the

foodchain.

The assessment and the corresponding cleanup recommendations proposed for the
airstrip were based on requirements as outlined in federal regulations (in particular the
Canadian Environmental Protection Act*) and on remediation objectives as outlined by the

Canadian Council of Ministers of the Environment.**®

In total, 237 soil samples were collected at Snag Airstrip, 137 of which were
assessment soil samples collected in previously uninvestigated areas. The remaining 100
were delineation soil samples, collected for the purpose of defining the extent of
contamination identified previously in the 1994 assessment. Thirty-four plant samples

were collected, to assess whether contaminants detected in the soil samples were

* Canada Gazette (extract), Part II, Vol. 126, No. 19, September 9, 1992. Department of the
Environment. Storage of PCB Material Regulations. Ministry of Supply and Services Canada, Queen’s

Printers for Canada, Ottawa, Ontario.

° Canadian Council of Ministers of the Environment (CCME), 1991a. Interim Canadian
Environmental Quality Criteria for Contaminated Sites. Prepared by the CCME Subcommittee on

Environmental Quality Criteria for Contaminated Sites, September 1991.

®Canadian Council of Ministers of the Environment (CCME), 1991b. Review and
Recommendations for Canadian Interim Environmental Quality Criteria for Contaminated Sites.
Scientific Series No. 197. Prepared for CCME Subcommittee on Environmental Quality Criteria for

Contaminated Sites by Angus Environmental Limited, 1991,




migrating into the foodchain. In addition, water, barrel, paint chip, wall swab, insulation

and oil filter samples were collected from around the site.

Soil samples were screened for polychlorinated biphenyls (PCBs), inorganic
elements, polycyclic aromatic hydrocarbons (PAHs), pesticides, and dioxins. Plant, water
and paint chip samples were analyzed for inorganic elements and PCBs. Wall swabs were
analyzed for PCBs only, and the barrel samples and the oil filter were analyzed for PCBs,
total chlorine and the inorganic elements lead, chromium and cadmium. The asbestos

content of insulation was also determined.

Table II-1 provides a summary of the results of the environmental assessment
conducted by ESG at Snag Airstrip in 1994 and 1995. Forty percent of assessment soil
samples collected at Snag Airstrip .contained at least one analyte at a concentration
exceeding the applicable criterion. Zinc and lead were the most common contaminants
detected‘in these samples. PCBs were also prevalent - 25% of assessment soil samples
contained PCBs in excess of the CCME criterion. PCBs were also found in soils in five
locations at concentrations above 50 ppm, the level regulated under the Storage of PCB

Material Regulations arising from the Canadian Environmental Protection Act (CEPA).

Delineation of the following areas to determine the extent of contamination was

also undertaken:
« the south side of the Tower Building;
« the east side of the Powerhouse;

the Pump House basement; and

. the west and south sides of the Warehouse Foundation.

Lead was detected in 87% of these samples and was the most prevalent
contaminant exceeding the criteria. Lead was also found to be significantly leachable in
soils from near the Warehouse Foundation. The entire extent of contamination at the site

was not determined during the 1995 field season. Plant samples collected at Snag Airstrip




contained elevated concentrations of inorganic elements and/or PCBs relative to

background plant contaminant levels. In addition to PCBs and metals, pesticides, dioxins

and polycyclic aromatic hydrocarbons were detected in soils from Snag Airstrip. Pesticides

were the only contaminants not found along with either metals or PCBs.

Table II-1: Summary of Contamination Detected at Snag Airstrip

. . Criteria/ Estimated Total
Area ?ﬁ:ﬁgﬁ::ﬁfg:ﬁe;;:ag Regulation Volume of Soil
Exceeded Affected (m’)
Tower Building Pb, Zn, Cu, Cd, PCBs, CCME R/P 65
Pesticides
DOT Barracks PCBs, PCDDs/PCDFs, Zn, | CEPA 10
Building Pb, Cu, Ni CCME R/P 40
LQS® 15
Warehouse Pb, Cu, Zn, Cr, PCBs CCME R/P 55
Powerhouse & PCBs, Zn, Pb, Cu, Cd, Ni, CEPA 20
Pump House Cr CCME R/P 47
Fire Hall Zn CCME R/P 4.5
PCBs, PCDDs/PCDFs
s s 4
Garage Pesticides, PAHS, Zn, Pb, glczll\:[‘% R/P 40
Cu, Ni, Cd, Cr
Dump - - -

e .. Manbholes to be
Septic Field Cu, Zn, Pesticides CCME R/P backfilled
General Site Zn CCME R/P 10
Proximity
Beacon Site Zn, Cu, As, Ni CCME R/P 31

a. Listed in order of degree

b. Leachate Quality Standards




The report presenting the 1994-95 assessment study’ recommended a cleanup of
Snag Airstrip that would include the following:

« Excavation and containerization of CEPA contaminated soils (that is, soils
contaminated with levels of PCBs greater than 50 ppm);

« Excavation and containerization of lead contaminated leachate toxic and
pesticide contaminated soils®;

« Excavation of CCME R/P contaminated soils and placement in an engineered
landfill (either in the South or on site);

» Removal and appropriate burial of all physical structures including buildings
and other nonhazardous debris;

« Implementation of erosion control measures and groundwater monitoring at

the dump associated with the site;

« Backfilling of any and all manholes, cisterns, wells, oil collection pits and

basements; and

« Regrading of all worked areas to encourage revegetation and to avoid
slumping and erosion.

7 ESG, 1996.

¥ Recommendations addressing the cleanup of pesticide contaminated soils were included in an
Addendum to Chapter V of the ESG environmental assessment report, An Environmental Assessment of

Snag Airstrip, Yukon Territory.
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B. Cleanup Criteria

Federal, provincial/territorial and foreign cleanup criteria were used to establish
target levels for the remediation of contaminated soil and building materials that would be
sufficient to ensure the protection of human health and the environment The criteria are
discussed below, and appear in tables at the end of the chapter.

a) Canadian Council of Ministers (CCME) of the Environment Criteria

Where applicable the Canadian Council of Ministers of the Environment Interim
Canadian Environmental Quality Criteria for Contaminated Sites’ were applied to the
results of analyses for inorganic elements'’, polychlorinated  biphenyls,
polychlorodibenzodioxins and polychlorodibenzofurans, and polycyclic aromatic
hydrocarbons (PAHs). The CCME Interim Canadian Environmental Quality Criteria
include Assessment Criteria and Remediation Criteria. Assessment criteria are both
approximate background concentrations and approximate analytical detection limits Table
[I-2). The CCME Remediation Criteria consist of three tiers - Agricultural (AG),
Residential/Parkland (R/P) and Commercial/Industrial (C/I) - which address land use
objectives for a site under consideration. Based on the rationale outlined in the CCME
report “Review and Recommendations for Canadian Interim Environmental Quality
Criteria for Contaminated Sites”'' the Residential/Parkland criteria were applied in the
assessment and remediation of Snag Airstrip. This is consistent with the intensity of area
use by local First Nations people and the absence of any commercial agricultural activity in

the area.

CCME criteria exist for most of the compounds included in the broad screen
analysis for polycyclic aromatic hydrocarbons (PAHs, see Table II-3). Polychlorinated
dibenzodioxin and dibenzofuran concentrations in soil were also compared to the CCME
Residential/Parkland Remediation Criterion. The complete Interim Canadian
Environmental Quality Criteria for Contaminated Sites is presented in Annex A at the end

® CCME, 1991b.

19 Included were copper, nickel, cobalt, cadmium, lead, zinc, chromium, arsenic and mercury.

1 CCME, 1991a.



of this chapter.

In those instances where the CCME criteria did not treat a particular contaminant
or types of contaminants, the most stringent provincial/territorial criteria available were
applied. In the absence of provincial or territorial criteria, the contaminant concentrations
were compared to foreign criteria included in the CCME document Review and
Recommendations for Canadian Interim Environmental Quality Criteria for

Contaminated Sites."

b) Provincial and Territorial Criteria

PAHSs not covered by the CCME criteria were compared to the Cleanup Criteria
Proposed for British Columbia and presented in italics in Table II-3.

The CCME Interim Remediation Criteria for soil currently do not contain
numerical values for most pesticides and their metabolites. Two of the most
comprehensive sets of criteria for contaminated soils available in Canada are the British
Columbia Ministry of the Environment Proposed Cleanup Criteria, and the Soil and
Ground Water Guidelines recommended by the Ministére de 'Environnement du Québec.
Both sets of criteria use the three-tiered A, B, C format; soils containing substances in
excess of the B level are considered contaminated for residential or recreational use and
are therefore analogous to the R/P level of the CCME criteria. The Québec B level and the
BCMOE B level both suggest a maximum acceptable total concentration of pesticides and

metabolites of 2 ppm (see Table 11-4).

The Ontario MOE Leachate Quality Criteria based on Section 4 of Regulation
322/85 and the analogous criteria used by the British Columbia MOE" have been used to
assess the degree to which contaminants are susceptible to leaching in water from the soils

or paint chips in which they are found (Table II-5).

2 CCME, 1991b.

' British Columbia Ministry of Environment (BCMOE), 1989. Criteria for Managing
Contaminated Sites in British Columbia - DRAFT. Prepared by the Waste Management Program, 21
November 1989.
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c) Foreign Criteria

Criteria developed as part of the Soil Cleanup (Interim) Act of The Netherlands’
Soil Protection Act incorporate A, B and C levels much like the aforementioned provincial
criteria. The Netherlands Cleanup Criteria recommend maximum acceptable levels of 0.5
ppm for each chlorinated pesticide, 1.0 ppm for each nonchlorinated pesticide and 3.0 ppm

total pesticides in soil (see Table 11-4).

d) Environmental Regulations

Legislation governing the cleanup of Snag Airstrip included the Storage of PCB
Material Regulations under the Canadian Environmental Protection Act."* The Storage of
PCB Material Regulations govems the amount of PCB material that is in or on a property
or a parcel of land; materials containing PCBs at concentrations in excess of 50 ppm must

be remedied.

14 Canada Gazette, 1992.
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Table I1-2: Some CCME Interim Criteria for Soil and Water?®

Assessment Criteria Remediation Criteria
Seil Water Residential/Parkland for Soil
ppm (ug/g) ppb ppm (1g/g)
Inorganic Elements
Arsenic (As) 5 5 30
Cadmium (Cd) 0.5 1 5
Chromium (Cr) 20 15 250
Cobalt (Co) 10 10 50
Copper (Cu) 30 25 100
Lead (Pb) 25 10 500
Mercury (Hg) 0.1 0.1 2
Nickel (Ni) 20 10 100
Zinc (Zn) 60 50 500
Organic Compounds
Polychlorinated
Bighenyls 0.1 0.1 5
PCDDs/PCDFs” 0.00001 - 0.001

a. This is only a partial list; a complete list may be found in CCME. "Interim Canadian Environmental Quality
Criteria for Contaminated Sites" Report CCME EPC-CS34, September 1991.

b. Polychlorinated dibenzodioxins and dibenzofurans, expressed in 2,3,7.8-tetrachlorinated dibenzodioxin
equivalents.

11
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Table M-3: CCME Interim and BC MOE Criteria for Polycyclic Aromatic
Hydrocarbons (PAHs) in Soils™®
Substance Assessment Remediation Criteria
Criteria

Agricultural Residential/ Commercial/
Parkland Industrial

ppb or ng/g dry weight
Naphthalene 100 100 5000 50000
Acenaphthylene 100 10000 10000 100000
Acenaphthene 100 10000 10000 100000
Fluorene 100 10000 10000 100000
Phenanthrene 100 100 5000 50000
Anthracene 100 10000 10000 100000
Fluoranthene 100 10000 10000 100000
Pyrene 100 100 10000 100000
Benz(a)anthracene 100 1000 1000 10000
Chrysene 100 1000 1000 10000
Benzofluoranthenes 100 1000 1000 10000
Benzo(a)pyrene 100 - 100 1000 10000
Dibenz(a,h)anthracene 100 100 1000 10000
Indeno(1,2,3-c,d)pyrene 100 100 1000 10000

Benzo(ghi)perylene - - - -

a. Figures in italics are equivalent values from "Criteria for Managing Contaminated Sites in British
Columbia", BC MOE); CCME criteria are yet to be established for these particular compounds.

b. No criteria are available for the substances with a -~ symbol.

12




Table II-4: List of Criteria for Pesticides

Criteria Pesticides® (ppm)

Level A Level B Level C

British Columbia Cleanup Criteria®:  Total Pesticides in Soil 0.10 2.0 20
Total Pesticides in Water  0.00005 0.10
MENVIQ Soil Guidelines®: Total Pesticides 0.10 2.0 30
Netherlands Soil Guidelines*: Total Pesticides - 3.0 30
Individual Chlorinated Pesticides 0.50 5.0
Individual Nonchlorinated Pesticides 1.0 10
a. Pesticides analyzed include:
Hexachlorobenzene o,p'-DDE Mirex
alpha BHC p.p-DDE Heptachlor Epoxide
beta BHC trans-Nonachlor alpha-Endosulphan
gamma BHC cis-Nonachlor Aldrin
Heptachlor o,p-DDD Dieldrin
Oxychlordane p.p-DDD Endrin
trans-Chlordane p,p'-DDT Methoxychlor

cis-Chlordane

b. From "Criteria for Managing Contaminated Sites in British Columbia, Ministry of Environment,
Waste Management Program, November 1989". Level A represents background levels or achievable
detection limits; Level B is the remediation criteria for residential, recreational and agricultural land
use; and Level C represents significant soil contamination and is the remediation criterion for
commercial or industrial land use.

c. Ministére de 1'Environnement du Québec (MENVIQ), 1988. "Contaminated Sites Rehabilitation
Policy". Prepared by the Direction des Substances Dangereuses. Level A indicates background
concentrations or analytical detection limits; concentrations between A and B are slightly
contaminated. Site investigation is needed if concentrations exceed Level B. Concentrations between
B and C are considered to be contaminated; concentration above C indicate serious contamination.

d. From "Review and Recommendations for Canadian Interim Environmental Quality Criteria for
Contaminated sites”. The National Contaminated Sites Remediation Program, Scientific Series
No.197. The A level marks the boundary between contaminated and uncontaminated soil; B level
indicates the relative extent of contamination and potential seriousness of the risk that the
contamination might pose; and C level represents the concentration above which a soil was
considered to be polluted to such an extent that all potential exposure routes present an intolerable
risk to humans or the environment.

13
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Table II-5: Ontario and British Columbia MOE Hazardous
(Special®) Waste Leachate Quality Criteria

Compound Ontario MOE Criteria BC MOE Criteria
(ppm) (ppm)

Arsenic 5.0 5.0
Barium 100 100
Cadmium 0.5 0.5
Chromium 5.0 5.0
Lead 5.0 5.0
Mercury 0.1 0.1
Selenium 1.0 1.0
Silver 5.0 5.0
Boron 500 500
Cyanide 20 20
Fluoride 240 150
PCBs 03 -

a. Material producing leachate with substances in excess of the BC MOE Criteria are
defined as ‘special waste’ according to these regulations, whereas in Ontario,
materials producing leachate containing substances in excess of these criteria are
termed ‘hazardous waste’.

14
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Annex A: Canadian Council of Ministers of the Environment (CCME) Assessment

and Remediation Criteria for Soil and Water

Excerpts from Canadian Council of Ministers of the Environment (1991) Interim
Canadian Environmental Quality Criteria for Contaminated Sites. Prepared by the CCME
Subcommittee on Environmental Quality Criteria for Contaminated Sites, September
1991.

15
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APPENDIX A

Assessment and Remediation Criteria Tables

Table A-1. Interim Assessment Criteria for Soil and Water

Soil Water
General Parameters
pH 6to8 -
conductivity 2 dS/m ---
sodium adsorption ratio 5 -
Inorganic Parameters
antimony 20 --
arsenic 5 5
barium 200 50
beryllium 4 ---
boron (hot water soluble) | ---
cadmium 0.5 1
chromium (*6) 2.5 -
chromium (total) 20 15
cobalt 10 10
copper 30 25
cyanide (free) 0.25 40
cyanide (total) 2.5 40
fluoride (total) 200 ---
lead 25 10
mercury 0.1 0.1
molybdenum 2 5
nickel 20 10
selenium 1 |

Notes: All values in pg/g dry weight or pug/L unless otherwise stated.
[nterim assessment criteria are largely based on ambient or background concentrations for
most general and inorganic parameters and on analytical detection limits for most organic
parameters.

-- value not established.

See page 7 for numbered footnotes.
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Table A-1. Interim Assessment Criteria for Soil and Water (Continued) :
Soil Water 9
L
Inorganic Parameters (cont’d) @
silver 2 5 o
sulphur (elemental) 250 --- ®
thallium 0.5 --- ®
tin -5 10
vanadium 25 --- ®
zinc 60 50 :
Monocyclic Aromatic Hydrocarbons o
benzene 0.05 ‘ 0.5 ®
chlorobenzene 0.1 0.1 ®
1,2-dichlorobenzene 0.1 0.2 '
1,3-dichlorobenzene 0.1 0.2
[,4-dichlorobenzene 0.1 v 0.2 :
ethylbenzene 0.1 0.5 @
styrene 0.1 0.5 [ )
toluene 0.1 0.5 @
xylene 0.1 0.5 ®
Phenoli @
enolic Compounds ®
non-chlorinated? (each) 0.1 0.1 .
chlorophenols® (each) 0.05 1.0 :
Polycyclic Aromatic Hydrocarbons (PAHs) o
benzo(a)anthracene 0.1 0.01 ®
benzo(a)pyrene 0.1 0.01 o
benzo(b)fluoranthene 0.1 0.01 ®
benzo(k)fluoranthene 0.1 0.01 0
dibenz(a,h)anthracene 0.1 0.01 .
indeno(1,2,3-c,d)pyrene 0.1 0.1 ®
naphthalene 0.1 0.2 ®
phenanthrene 0.1 0.2 ®
pyrene 0.1 0.2 @
Chlorinated Hydrocarbons :
chlorinated aliphatics* (each) 0.1 0.1 ®
chlorobenzenes® (each) 0.05 0.3
hexachlorobenzene 0.1 0.1 o
hexachlorocyclohexane 0.01 --- ®
PCBs® 0.1 0.1 @
PCDDs and PCDFs’ 0.00001 [
o
@
@
®
8 o
@
Q
®




Table A-1. Interim Assessment Criteria for Soil and Water (Continued)

Soil Water
Miscellaneous Organic Parameters
non-chlorinated aliphatics (each) - 0.3 --=
phthalic acid esters (each) 30
quinoline 0.1
thiophene 0.1

COOCODO0000000P0ODPONCOO00000CO000000000000000000000000F0

Table A-1 footnotes.
!Set equal to the Agricultural Remediation Criteria value (see Table A-2).

Non-chlorinated phenolic compounds include
2,4-dimethylphenol

2,4-dinitrophenol

2-methyl 4,6-dinitrophenol

nitrophenol (2-, 4-)

phenol

cresol

*Chlorophenols include

chlorophenol isomers (ortho, meta, para)

dichloropheanols (2,6- 2,5- 2,4 3,5- 2,3- 34-)
trichlorophenols (2,4,6- 2,3,6- 2.4.5- 2.3.5- 234- 345-)
tetrachlorophenols (2.3,5.6- 2.3.4,5- 2,3,4,6-)
pentachlorophenol

‘Aliphatic chlorinated hydrocarbons inciude

chloroform

dichloroethane (1,1- 1,2-), dichloroethene (1,1- 1.2-)
dichloromethane

1.2-dichioropropane, .2-dichloropropene (cis and trans)
1.1.2.2-tetrachloroethane, tetrachloroethene

carbon tetrachloride

trichlotroethane (1,1,1- 1.1.2-), wrichloroethene

’Chlorobenzenes include

all trichlorobenzene isomers
all tetrachlorobenzene isomers
pentachlorobenzene

*PCBs include mixtures 1242, 1248, 1254, and 1260.

'PCDDs and PCDFs expressed in 2,3.7.8,-TCDD equivalents. NATO International Toxicity
Equivalency Factors (I-TEFs) for congeners and isomers of PCDDs and PCDFs are as follows:

Congener TEF Congener TEF
2.3,78-T,CDD 1.0 2.3.78-T,CDF 0.1
1,2.3,7.8-P,CDD 0.5 2.34.78-P,CDF 0.5
1.2.3.47.8-H,CDD 0.1 1.2.3,78-P,CDF 0.05
1,2.3.7.8.9-H,CDD 0.1 1.2,3.4.7.8-H,CDF 0.1
1.2.3.6.7.8-H,CDD 0.1 1.2.3.7.8.9-H,CDF 0.1
1.2.3.4,6.7.8-H,CDD 0.1 1.2.3,6,7.8-H,CDF 0.1
0,CDD 0.001 2.3.4,6,7.8-H,CDF 0.1
1,2.3.4.6.7.8-H,CDF 0.1
1.2.3.4.7.89-H,CDF 0.01
O,CDF 0.001
7




Table A-2. Interim Remediation Criteria for Soil

Residential/ Commercial/

Agricultural .  Parkland Industrial
General Parameters
pH 6to8 61038 6to8
conductivity 2 2 4
sodium adsorption ratio 5 5 12
Inorganic Parameters
antimony 20 20 40
arsenic 20 30 50
barium 750 500 2000
beryllium 4 4 8
boron (hot water soluble) 2 ---
cadmium 3 5 20
chromium (*6) 8 8 —
chromium (total) 750 250 800
cobalt 40 50 300
copper 150 100 500
cyanide (free) 0.5 10 100
cyanide (total) S 50 500
fluoride (total) 200 400 2000
lead 375 500 1000
mercury 0.8 2 10
molybdenum 5 10 40
nickel 150 100 500
selenium 2 3 10
silver 20 20 40
sulphur (elemental) 500 --- ---
thallium 1 —--
tin 5 50 300
vanadium 200 200 -t
zinc 600 : 500 1500

Notes: All values in pg/g dry weight unless otherwise stated.
-- value not established.

See page 10 for numbered footnotes.

Q‘.CQO..Q.C.OQ’OQOQ0.0.00.QQCC.QQ.‘C.O‘.Q.Q".0.'.0.00..
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Table A-2. Interim Remediation Criteria for Soil (Continued)

R Residential/ Commercial/
Agricultural Parkland Industrial

Moenocyclic Aromatic Hydrocarbons
benzene 0.05 0.5
chlorobenzene 0.1 I
1,2-dichlorobenzene 0.1 1
1,3-dichlorobenzene 0.1 1
1,4-dichlorobenzene 0.1 1
ethylbenzene 0.1 5
styrene 0.1 S
toluene 0.1 3
xylene 0.1 5
Phenolic Compounds
non-chlorinated® (each) 0.1 1
chlorophenols® (each) 0.05 0.5
Polycyclic Aromatic

Hydrocarbons (PAHs)
benzo(a)anthracene 0.1 1
benzo(a)pyrene 0.1 1
benzo(b)fluoranthene 0.1 l
benzo(k)fluoranthene 0.1 l
dibenz(a,h)anthracene 0.1 l
indeno(1,2,3-c,d)pyrene 0.1 l
naphthalene 0.1 5
phenanthrene 0.1 5
pyrene 0.1 10
Chlorinated Hydrocarbons
chlorinated aliphatics* (each) 0.1 5
chlorobenzenes® (each) 0.05 2
hexachlorobenzene 0.05 2
hexachlorocyclohexane 0.01
PCBs® 0.5 5
PCDDs and PCDFs’ 0.00001 0.001
Miscellaneous Organic Parameters
non-chlorinated

aliphatics (each) 0.3 -
phthalic acid esters (each) 30 -
quinoline 0.1
thiophene 0.1 -




Table A-2 footnates.
‘Criteria not recommended for commercial/industrial. One possible recourse is to use the residental/parkland value.

INon-chlorinated phenolic compounds include
2.4-dimethyiphenol
2.4-dinitrophenol
2-methyl 4,6-dinitrophenol
nitcophenol (2-. 4-)
phenol
cresol

*Chlorophenols include
chlorophenol isomers (ortho. meta, para)
dichlorophenols (2.6- 2.5- 2.4 35- 23- 34-)
trichlorophenols (2.4.6- 2.3.6- 24.5- 235- 234 345-)
tetrachlorophenols (2.3.5.6- 2.3.4.5- 23.4.6)
pentachlorophenol

“Aliphatic chlorinated hydrocarbons include
chioroform
dichloroethane (1.1- 1.2-). dichloroethene (1,1- 1.2-)
dichloromethane
1.2-dichloropropane. 1.2-dichloropropene (cis aad trans)
1.1,2.2-tetrachloroethane, tetrachloroethene
carbon tetrachionde
trichloroethane (1,1,1- 1.1.2-), wrichloroethene

SChlorobenzenes include
all trichlorobenzene isomers
all tetrachlorobenzene 1somers
pentachlorobenzene

‘PCBs include mixtures 1242, 1248, 1254, and 1260.

’PCDDs and PCDFs expressed in 2,3.7,.8-TCDD equivalents. NATO International Toxicity Equivaleacy Factors (I-TEFs) for congeners and
isomers of PCDDs and PCDFs are as follows:

Coangener TEF
23.7.8-TCDD 1.0
1.2.3.7.8-P,CDD 0.5
1.2.3.4.7.8-H,CDD 0.1
1.2.3.7.8.9-H,CDD x1
1.2.3.6.7.8-H,CDD 0.1
1.2.3.4.6,7.8-H,CDD 0.1
0,CDD 0.001
23.78.-T,CDF 0.1
2.3.4.78.-P,CDF 0.5
1.23.7.8.-P,CDF 0.05
1.23.4.7.8,-H,CDF 0.1
1,.23.7.89.-H,CDF 0.1
1.2.3.6.7.8-H,CDF 0.1
23.4.6.7.8-H,CDF 0.1
1,2,3.4.6.78-H,CDF 0.1
1.2.3.47.89-H,CDF 0.01
O,CDF 0.001

10
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Table A-3. Remediation Criteria for Water'

Freshwater Livestock Drinking
Aguatic Life’ Irrigation™ Watering’ Water**
General Parameters
oxygen, dissolved 5-9.5 mg/L
pH (unitless) 6.590 6.5-8.5
total dissolved solids —- 500-3500 mg/L 3000 mg/L <500 mgALY
Inorganic Parameters
aluminum 5-100° 5000 5000 -8
ammonia 1.37-2.2 mg/L’ --- -
antimony - - - .
arsenic 50 100 500-5000 25'°
barium — — —— 100010
beryllium — 100 100" -
boron (hot water soluble) - --- -
boron (total) - 500—-6000 5000 5000°
cadmium 0.2-1.8"* 10 20 5
calcium - - 1000 mg/L —
chloride (total) --- 100-700 mg/L - <250 mg/L
chloride (total residual) 2 - - —--
chromium (*6) --- - - ---
chromium (total) 2-20 100 1000 50
cobalt - 50 1000 -
copper 2-412 200-1000" 500-5000 <1000°
cyanide (free) 5 -
cyanide (total) .- 200°
fluoride (free) --- - -
fluoride (total) --- 1000 1000-2000 1500°
iron 300 5000 <300'°
lead 1-7"2 200" 100 10'°
lithium --- 2500 ---
manganese - 200 <50
mercury 0.1 --- 3 1
molybdenum - 10-50 500 -
nickel 25-150" 200 1000
nitrate LY . . 45 mg/LIO.IS
nitrate and nitrite - 100 mg/L ---
nitrite 0.06 mg/L 10 mg/L 4.5 mg/L'*"
Notes: All values in pg/L unless otherwise stated.
- value not established.
See pages 15-16 for numbered footnotes.
11




Table A-3. Remediation Criteria for Water (Continued)

Freshwater Livestock Drinking
Aquatic Life? Irrigation® Watering’ Water**
Inorganic Parameters (cont’d)
selenium 1 20-50 50 10
silver 0.1 - - -
sodium L <200 mg/L'°
sulphate 1000 mg/L <500 mg/L"
sulphur (total) - ——-
thallium - -
tin .- -
uranium 10" 200 100
vanadium 100 100
zinc (total) 30" 1000-5000" 50 000 <5000'°
Monocyclic Aromatic Hydrocarbons
benzene 300" - --- 5
ethylbenzene 700" <24
styrene -
toluene 300 - <24
xylenes --- --- --- <300
Phenolic Compounds
non-chlorinated'® (each)
phenols (total) 1 -
chlorinated phenols
monochlorophenol 7 --- -
dichlorophenols 0.2 - 900"; <0.3"
trichlorophenols 18 5%, <2%
tetrachlorophenols 1 100%; <1*
pentachlorophenol 0.5 60; <30
Polycyclic Aromatic Hydrocarbons (PAHSs)
benzo(a)anthracene -
benzo(a)pyrene - - 0.01
benzo(b)fluoranthene - - —
benzo(k)fluoranthene - - —
dibenz(a,b)anthracene - -

indeno(1,2,3-c,d) pyrene
naphthalene
phenanthrene

pyrene

20000000000 00000000080030000000000000000000000000000NCCFS
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Table A-3. Remediation Criteria for Water (Continued)

Freshwater Livestock Drinking
Aquatic Life’ Irrigation’ Watering® Water**
Chlorinated Hydrocarbons
chlorinated aliphatics
dichloroethane, 1,2- 100 ston
dichloromethane 50
hexachlorobutadiene 0.1 --- —--
hexachlorocyclohexane isomers 0.01 --- —--
tetrachloroethylene 260" - .6
trichloroethylene 20 == 50'°
chlorinated benzenes
monochlorobenzene 15" - 80'%, <30%
dichlorobenzene, 1,2- 2.5 --- 200; <3
dichlorobenzene 1,3- 2.5 - -
dichlorobenzene, 1.4- 41 — 5: <1
trichlorobenzene, 1,2,3- 0.9 - -
trichlorobenzene, 1,2,4- 0.5" —--
trichlorobenzene, 1.3,5- 0.65" - -
tetrachlorobenzene, 1,2,3.4- 0.1" - .- —
tetrachlorobenzene, 1,2,3,5- 0.1 -
tetrachlorobenzene, 1,2.4,5- 0.15" —-- -
pentachlorobenzene 0.03" --- -
hexachlorobenzene 0.0065" e --- el
PCBs® 1 ng/L - - .5
PCDDs and PCDFs® --
Halogenated Methanes
carbon tetrachloride - --- - 5
trihalomethanes - 350°
Phthalate Esters
DBP 4
DEHP 0.6
other phthalate esters 0.2 ---
Pesticides
aldicarb 9
aldrin and dieldrin 4 ng/L —- 0.7
atrazine 2 - 60!
azinphos-methyl - 20
bendiocarb --- --- e 40
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Table A-3. Remediation Criteria for Water (Continued)

Freshwater Livestock Drinking

Aquatic Life’ [rrigation’® Watering® Water**
Pesticides (cont’d)
bromoxynil - .- - 5
carbaryl - 90
carbofuran 1.75 90
chlordane 6 ng/L 76
chlorpyrifos 00
cyanazine 2! 10"
24D 4 100°
DDT L nglL 300
diazinon 20
dicamba 120
diclofop-methyl 9
dimethoate --- - - 20"
diquat e - - 70
diuron - - 150
endosulfan 0.02 —— —
endrin 2.3 ng/lL —- - -
glyphosate 65 - 280"
heptachlor (+ metabolite) 0.01 36
lindane - 45
malathion 190
methoxychlor 900
metolachlor 50"
metribuzin 1 80
paraquat 10"
parathion --- - 50
phorate - ol
picloram 20" — 190!
simazine 10"
2,4,5-T 280; <20
temephos — 280"
terbufos - i
toxaphene 8 ng/L
triallate --- . — 230
trifluralin --- - . 45t
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Table A-3. Remediation Criteria for Water (Continued)

Freshwater Livestock Drinking

Aquatic Life? Irrigation’”® Watering’ Water**
Radiological Parameters
Ycesium --- 50 Bg/L®
Pliodine - 10 Bg/L®
Pradium - 1 Bg/L®
*strontium 10 Bg/L°®
*tritium --- 40 000 Bq/L®

Table A-3 footnotes.

' Guidelines for freshwater aquatic life, irrigation, and livessock watering (columns 1, 2, and 3, respectively) are taken from the Canadian Water Quality
Guidelines (CWQG) (CCREM 1987). The CWQG also resommends guidelines for recreational uses and several specific industrial uses, which are not
included in this table. Guidelines for drinking water (column 4) are taken from the Guidelines for Canadian Drinking Water Quality (GCDWQ) (Health
and Welfare Canada 1989).

! Guidelines for heavy metals and trace ions are reported as total concentrations in an unfiltered sample.

* Applies to all soils; for details on neutral to alkaline soils. refer to CCREM (1987).

* Drinking water guidelines are expressed as maximum acceptable concentrations (MAC), and are for unfiltered samples at the point of consumption. Heavy
metals and trace ions are expressed as total concentrations {particulate and dissolved) unless otherwise indicated.

5 Several parameters also have aesthetic objectives; these are indicated by a "<” symbol.

¢ Guideline under review for addition to the GCDWQ or possible changes to the current value. Refer to the latest edition of the GCDWQ.
" The total dissolved solids concentration of 500 mg/L is approximately equal 1o a conductivity of 1 dS/m.

® Guideline varies with pH, calcium, and dissolved organic carbon concentrations.

* Guideline changes with temperature and pH.

®A modification to the previous guideline is proposed. If after one year, no evidence is presented that questions the suitability of this proposal, it will be
adopted as the guideline. Refer to the latest edition of the GCDWQ.

"'Tentative water quality guideline/interim drinking water guideline because of insufficient evidence; refer to the latest edition of the CWQG or GCDWQ.
“Guideline changes with hardness.

“Guideline varies depending on crop.

"“Avoid concentrations that stimulate prolific weed growth.

“Equivalent to 10.0 mg/L nitrate as nitcogen. Where nitrate and niuite are determined separately, levels of nitrite should not exceed 4.5 mg/L (1.0 mg/L
as nitrogen).

Refer to CCREM (1987).

"Guideline changes with pH.
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Table A-3 footnotes continued.

"N on-chlorinated phenolic compounds include
2 4-dimethylphenol
2.4-dinirophenol
2-methyl 4,6-dinitrophenol
nitrophenol (2-. 4-)
phenol
cresol

YAs 2.4-dichlorophenol.

®As 2.4.6-trichiorophenol.

A5 2,3.4.6-tetrachiorophenol.

AToral PCB analysis only for freshwater aquatic life guidelines.

BQuoted as 2,3.7.8-TCDD equivalents. PCDDs and PCDFs expressed in
Equivalency Factors (I-TEFs) for congeners an

Congener

23.78-TCDD
123.78-P,CDD
1.2.3.4.7.8-HCDD
12.3.7.8.9-H,CDD
1.2.3.6.7.8-H,CDD
1.2.3.4.6,7.8-H,CDD
0,CDD
23.78-T,CDF
2.3.4.7.8-P,CDF
12.3.1.8-P,CDF
1.2.3.4.7.8-HCDF
1.2.3.7.8.9-H,CDF
1,23.6.7.8-H,CDF
2.3.4.6.7.8-H,CDF
1.2.3.4.6.7.8-H,CDF
1.2.3.4.7.8.9-H,CDF
O,CDF

Uiaciudes DDT metabolites.

TEF

1.0
0.5
0.1
0.1
0.1
0.1
0.001
0.1
05
0.05
0.1
0.1
0.1
0.1
0.1
0.01
0.001
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III. SITE DELINEATION

Upon arrival at the site in June of 1996, the five member team cordoned off the
areas around each building where contamination was detected using yellow caution tape,
and posted signs to warn people of the presence of contamination (Photograph III-1).
Based on estimates of the total area affected in each location where contamination was
detected, grids were set up and delineation soil samples collected at each point along the
grid. Topography and large pieces of debris influenced the pattern of the grids in many
cases. For quality assurance/quality control purposes duplicate samples were collected at
approximately 10% of all sample locations (see Chapter V, Appendix C for details). Test
pits were dug to determine the depth of contamination in each area. Sample processing
and analyses were conducted in the Indian and Northern Affairs Canada Field Operations
Office located in Beaver Creek, YT (Photograph III-2). Delineation soil samples were
analyzed for lead, copper and zinc in the field by X-ray fluorescence (XRF) field test kit
and for PCBs by both EnviroGard™ Immuno-assay PCB field test kits and traditional
laboratory methods (see Appendix A: Methods)." Field test kit (both inorganic and PCB)
results were confirmed for approximately 10% of samples analyzed. Delineation soil
samples requiring analysis for pesticides were sent to a southern laboratory for analysis.
Collection of additional delineation soil samples was required in cases where analyses
showed that the affected area exceeded the delineated area. Delineation of contaminated
areas was conducted in incremental stages so that additional cost associated with over-
sampling could be avoided. Maps showing the lateral extent of contamination were
produced for the contracted engineer (Lorimer and Associates in conjunction with
Hemmera Resource Consultants Ltd.) and construction workers to direct soil excavation

activities.

' Confirmatory soil samples were analyzed for the full suite of nine inorganic contaminants for

which assessment samples were analyzed.
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g ¥ L7 "“f 2 i
Photograph III-1: Signs and yellow caution tape were used to warn recreational
visitors that contamination was present around the buildings at Snag Airstrip.

=

Photograph III-2: Soil samples were homogenized and laid out to dry on laboratory-
grade paper towels before they were analyzed.
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A. Tower Building

The Tower Building, located at the south end of the site approximately 100 m
northwest of the airstrip, functioned as a communications and administration building
during the operation of the airstrip (Map II-1, Photograph III-3). A different structure
stood at this site at one time, and one of its functions was that of radio tower: hence the
name of the present structure. The Tower Building was partially demolished in early 1995,
and as a result the area around the building was littered with wood, pressboard, glass,
paint chips sheet metal and piping. In 1995, ESG collected 13 assessment and 23
delineation soil samples from around the Tower Building - six of the assessment soil
samples and 15 of the delineation soil samples contained inorganic contaminants including
lead, zinc, and copper at concentrations exceeding the CCME Residential/Parkland (R/P)
Remediation Criteria (Map III-1). PCBs and pesticides were also found at concentrations
exceeding the applicable remediation criteria in one sample that also contained metals
above the criteria.

Ninety delineation soil samples, including 5 field duplicates and one sample
collected at depth, were collected in either a 3 m x 2 m, or a 2 m x 2 m grid around the
Tower Building in 1996. Of those samples, 52 were analyzed on site by XRF test kit for
lead, copper and zinc, and 20 were found to contain at least one of these contaminants at
concentrations exceeding the CCME R/P Criteria. Map III-2 illustrates where delineation
soil samples were collected during the 1996 ESG field program and the extent of
contaminated areas as determined by field analyses. The total area of soil with contaminant
concentrations exceeding the CCME R/P Remediation Criteria was determined to be

approximately 200 m’.
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Map III-1: 1995 Sample Locations at the Tower Building
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Map III-2: 1996 Delineation Sample Locations
at the Tower Building
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Photograph III-3: The Tower Building as it appeared in July 1995, before the start
of remediation activities in June 1996.
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B. DOT Barracks Building

The DOT Barracks Building, located in the southern half of the site 50 m north of
the Tower Building, contained a kitchen and living quarters for several personnel (Map II-
1, Photograph III-4). All that remained of this building was a concrete foundation with
basement, a large concrete chimney and some rectangular concrete supports. The area
around the Barracks Building was littered with metallic debris, and there was a layer of
moss and debris on the floor of the basement. In 1995, ESG collected 14 assessment soil
samples - from around the DOT Building. Six of these samples including a field duplicate
contained several inorganic contaminants at concentrations exceeding the CCME
Residential/Parkland (R/P) Remediation Criteria, and dioxins were detected at elevated
concentrations in the moss and debris collected from the floor of the basement. In
addition, PCBs were present at a level exceeding that regulated by the Canadian
Environmental Protection Act (CEPA, Map III-3).

Forty-three delineation soil samples including four field duplicates were collected
n the Barracks area in 1996 (Photograph III-5). The thin layer of moss on the basement
floor was not delineated but estimated to be uniformly contaminated with PCBs at a
concentration exceeding 50 ppm. Of the delineation soil samples collected around the
foundation, 40 (93%) were analyzed on site by XRF test kit for lead, copper and zinc, and
13 were found to contain at least one of these contaminants at concentrations exceeding
the CCME R/P Criteria. Map III-3 illustrates where delineation soil samples were
collected during the 1996 ESG field program, and the extent of contaminated areas as
determined by field analyses. Contamination was confined to the immediate area of the
building, including a narrow trench that ran between the concrete supports to the
northeast. Debris and moss covering an area of approximately 45 m’ contained PCBs at
concentrations above 50 ppm, and in another area of approximately 75 m’ soil contained
metals at concentrations above the CCME R/P Remediation Criteria.
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Photograph III-5 Delmeatlon of the south snde of the DOT Barracks Bulldmg -
sample locations are indicated by the arrows.
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Map III-3: 1995 Sample Locations at the DOT Barracks
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Map I1I-4: 1996 Delineation Sample Locations at the DOT Barracks
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C. Warehouse

The Warehouse was located between the DOT Barracks Building and the Married
Quarters on the east side of the Snag Road (see Map II-1, Photograph III-6). All that
remained of the Warehouse was its foundation and a wooden staircase running off its
northwest end. A painted wooden pallet/platform, some transformer plates and a
transformer case made up the bulk of debris in the immediate area of the warehouse. In
addition, some grey powder with a metallic appearance was scattered over the foundation

surface.

In total, eight assessment soil samples were collected around the Warehouse in
1994 and 1995 (Map III-5). Six of these contained at least one contaminant at
concentrations exceeding the applicable criteria. Contaminants exceeding the criteria
included lead, zinc, copper, chromium and pesticides - soil from the west side of the
foundation (G6121) leached lead at concentrations classified as hazardous according to
the British Columbia MOE Leachate Criteria. During the 1995 assessment conducted by
ESG, 43 delineation soil samples were collected from three different locations around the
warehouse where it had been determined that one or more metals exceeded the CCME
R/P Criteria: 21 delineation soil samples were collected in a grid around assessment soil
sample G6121, collected off the west side of the Warehouse Foundation and containing
elevated concentrations of copper, zinc and particularly, lead; 11 delineation soil samples
were collected around assessment soil sample G6123 at the south end of the foundation
containing elevated levels of copper and zinc; and finally, copper and lead contamination
detected in assessment soil sample SN046 taken in a pile of transformer plates south of the
foundation was delineated with 11 soil samples.

An additional 136 delineation samples, including nine field duplicates and two test
pits were collected around the Warehouse Foundation in 1996 (Map III-6, Photograph
II1-7). Of these additional delineation soil samples, 81 (60%) were analyzed on site by
XREF test kit for lead, copper and zinc, and 44 (32%) were found to contain at least one of
these contaminants at concentrations exceeding the CCME R/P Criteria. Thirty-nine
delineation soil sampies, including three duplicates and two samples taken at depth (30-40
cm), were collected around assessment soil sample G6126 which contained elevated
concentrations of the pesticide chlordane and it’s metabolites. Fifteen (38%) of these
samples including the depth samples were analyzed in a southern laboratory for 22
pesticides, and eight (53%) contained one or more pesticide compounds at a concentration
exceeding the Netherlands Level B Criteria for individual chlorinated pesticides. Map 111-6
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illustrates the contaminated areas as defined by field analyses. Contamination at the
Warehouse was primarily confined to the immediate area of the building, and consisted of
both hazardous lead toxic and pesticide-contaminated soils along the southwest and
southeast ends of the foundation (110 m’), as well as nonhazardous CCME R/P
contaminated soils along the northwest and northeast sides (80 m’).
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Photograph I1-7: Delmeatlon of the perlmeter of the arehoue Foundation.
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Map III-5: 1995 Sample Locations at the Warehouse
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D. Powerhouse and Pump House

The Powerhouse, and Pump House to the west of it, were located together at the
north end of the site on the west side of Snag Road across from the Warehouse (see Map
II-1). All that remained of the Powerhouse was the foundation and a large concrete
chimney which lay across it. The Powerhouse Foundation was darkly stained by an oily
substance, and littered with building materials such as pressboard, insulation, sheet metal
and crumbled concrete (Photograph III-8). The Pump House consisted of a basement and
a ground-level floor with a cistern attached off its western end (Photograph I11-9).

A total of 31 assessment soil samples were collected around the Powerhouse and
Pump House in 1994 and 1995 (Map III-7). Twenty-five of the assessment soil samples
collected in this area contained at least one contaminant at concentrations exceeding the
CCME R/P Remediation Criteria - of these, 11 contained PCBs at concentrations greater
than 50 ppm. Materials containing more than 50 ppm PCBs are regulated under the
Canadian Environmental Protection Act (CEPA). In addition to PCBs, other contaminants
present at concentrations exceeding the CCME R/P criteria included zinc, lead, copper,
cadmium, chromium, dioxins and pesticides.

During the 1995 assessment conducted by ESG, 33 delineation soil samples were
collected at the Powerhouse and Pump House: 25 of these samples were collected at the
east end of the Powerhouse Foundation to delineate PCB contamination found in
assessment soil sample SN047 (5 ppm); the remaining eight samples were taken from the
Pump House basement to delineate PCBs found in assessment soil sample SN049 (>50

ppm).

An additional 184 delineation samples, including 13 field duplicates and five test
pits were collected around the Powerhouse and Pump House foundations in 1996 (Map
II-8). Of these additional delineation soil samples, 30 (16%) were analyzed on site by
XREF test kit for lead, copper and zinc, and 118 (64%) were analyzed for PCBs [92 by
standard laboratory procedures (GC/ECD), 15 by test kit and 12 by both methods]. Out of
the 184 delineation soil samples collected, 70 (38%) contained at least one contaminant
above the applicable criteria: 35 of these contained PCB concentrations over the CCME
R/P Remediation Criterion, and 12 contained more than 50 ppm PCBs, a CEPA violation.
Map III-8 illustrates the extent of contamination at the Powerhouse and Pump House.
CEPA-contaminated soils were confined to the Pump House basement, the north and east
sides of the Powerhouse Foundation, and the debris on the surface of the foundation (total
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area affected: 45 m’). CCME R/P contaminated soil was present on all four sides of the
Powerhouse, but was constrained by topography to the east side of the Pump House (total
area affected: 190 m’).

After completing the delineation sampling at the site, the ESG field team began
containerizing the debris that was contaminated with PCBs above 50 ppm from the surface
of the Powerhouse Foundation (Photograph III-11). Fourteen barrels were filled.
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Photograph III-8: The Powerhouse and Pump House Foundations as they appeared
in 1996 before their cleanup.

Photograph I]I-: A lse-up of the Pump ou ounation prior to cleanup.
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