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Petro Canada
1644 Dublin Avenue

WINNIPEG MB

R3C 2T3

ATTENTION Mr K Paterson Environment & Safety Advisor
Manitoba/Saskatchewan

REFERENCE Site Sensitivity Assessment and Site Remediation Criteria

Cresthaven Service and Lunch

Junction of Provincial Trunk Highways No 7 and 67
Stonewall, Manitoba

Location No 67086

As requested by Petro Canada Morrow Environmental Consultants Inc (MECI) has completed
the environmental site sensitivity assessment and determined the applicable clean-up cnteria
for soll at the above referenced site The site sensitivity assessment was performed according
to protocols outlined in A Guideline for the Environmental Investigation and Remediation of
Petroleum Storage Sites in Manitoba Manitoba Environment July 1993 The completed site
sensitivity assessment and the appropriate soll clean-up criteria for the above site are attached
for your reference

A Petro Canada site sensitivity evaluation was also performed according to the protocols
outined in Environmental Site Assessment and Remediation Protocol Petro-Canada
Products Western Region Environment Safety & Industnial Hygiene V 10 December 1994
The results of the Petro Canada site sensitivity evaluation are presented in Appendix| The
evaluation indicated that the site has a score of 74

We trust that this information is sufficient for your present requirements If you have any
questions or concerns please do not hesitate to contact the undersigned

J Korman P Eng
Regional Manager
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AGM/te
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SITE SENSITIVITY ASSESSMENT

SITE INFORMATION

Location

northwest corner of Provincial Trunk Highways No 7 and 67 approximately 5 km
east of Stonewall Manitoba

Site Description

former Petro Canada service station and restaurant with three 22 750 L steel
underground storage tanks (previously containing regular unleaded gasoline) two
9090 L steel underground storage tanks (previously contaming diesel fuel)
associated product distribution lines vents and pumps (pumps removed) closed
restaurant/service station building and a closed carwash/autobody repair shop

Surrounding Land Use

service road to the north beyond which 1s agricultural land

Provincial Trunk Highway No 67 to the south beyond which 1s residential (75 m)
and agricultural land

Provincial Trunk Highway No 7 to the east beyond which is agncuitural land and a
farm residence (400 m)

service road to the west beyond which 1s agricultural land

Groundwater Usage

53 registered water wells within 1 600 m of the site 48 of which were listed as
domestic production wells The remaining wells were registered as industnal (four)
or livestock (one) production wells The wells are generally cased through the
overburden and completed as open holes at depths ranging from 20 m to 56 7 m
below grade in the carbonate bedrock

the nearest registered domestic water well to the site 1s approximately 100 m
southwest of the site

discussions with the former site operator revealed that all properties in the vicinity of
the site Including the site itself have water wells for domestic supply Since these
water wells have not been registered with the Manitoba Water Resources Branch
the well completion details are unknown

the on-site domestic water well is located In a crawlspace along the east wall of the
service station basement

Surface Water

marsh located approximately 2 500 m northeast of the site

Nearby Underground Structures

buried utilities are located on and adjacent to the site
basement structures in on-site and nearby buildings

Other Special Environmental Concerns

site 1s located In a groundwater pollution hazard area The depth to the bedrock
aquifer at the site 1s approximately 10 m
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Subsurface Conditions

e soll type sand gravel and clay fill matenals to approximately 0 9 m below grade
underlain by approximately 0 2 m organic clay and a silt layer which grades to silty
sand to approximately 2 5 m below grade Silt tll was encountered beneath the
above materials to the maximum depth of investigation (7 0 m) A sand layer was
encountered 1n the silt till at depths ranging from 44 m to 6 2 m below grade at

several locations

o water table approximately 2 7 m below grade

2 SENSITIVITY ASSESSMENT

a)  Ingestion

RECEPTOR
—on-site water well
—surrounding water wells

RECEPTOR LIKELIHOOD SENSITIVITY
SENSITIVITY OF IMPACT RANKING
high high high
high medium moderate

SITE SENSITIVITY RANKING - INGESTION HIGH

b)  Inhalation (Vapours from Soil)

RECEPTOR

—agncultural (north and
west)

—residential/agricultural
(south)

—residential/agncultural
(east)

—on-site building

SITE SENSITIVITY RANKING

RECEPTOR LIKELIHOOD  SENSITIVITY
SENSITIVITY OF IMPACT RANKING

low medium moderate
high medium moderate
high medium moderate
medium high moderate

INHALATION (SOIL) MODERATE
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W6134B / 1997 04 01



"\

c) Inhalation (Vapours from Groundwater)

RECEPTOR LIKELIHOOD  SENSITIVITY
RECEPTOR SENSITIVITY OF IMPACT RANKING

—agricultural (north and low medium moderate
west)

—residential/agricultural high medium moderate
(south)

—residential/agncultural high medium moderate
(east)

—on-site building medium high moderate

SITE SENSITIVITY RANKING - INHALATION (GROUNDWATER) MODERATE

CLEAN-UP CRITERIA - SOIL
¢ site sensitivity ranking 1s HIGH - soll clean-up to LEVEL |
CLEAN-UP CRITERIA - WATER

o at present Manitoba Environment does not have any published guidelines for water
qualty however where water 1s used for domestic consumption the levels of BTEX
components and lead should not exceed the Canadian Drinking Water Guidelines
cntenia at the point of withdrawal

DISCUSSION
a) Ingestion

There are 53 registered water wells within 1 600 m of the site 48 of which were listed as
domestic production wells The nearest registered domestic water well to the site I1s
approximately 100 m southwest of the site The wells are generally cased through the
overburden and completed as open holes at depths ranging from 2 0 m to 56 7 m below
grade In the carbonate bedrock The former site operator indicated that all properties in
the vicinity of the site including the site have water wells for domestic supply Due to
the presence of the on-site and nearby surrounding domestic water wells the receptor
sensitivity 1s high The depth to the carbonate bedrock aquifer is approximately 10 m
and the site Is located in a groundwater pollution hazard area as defined by Manitoba
Natural Resources Water Resources Division The likelihood of impact to the bedrock
aquifer Is therefore high and the site sensitivity ranking 1s HIGH

b) Inhalation (Vapours from Soil and/or Groundwater)
The receptor sensitivity of the nearby residences and the on-site building 1s high and

medium respectively The likelihood of impact to the above receptors 1s medium and
high respectively and the sensitivity ranking for inhalation 1s MODERATE
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APPENDIX | PETRO-CANADA SITE SENSITIVITY EVALUATION

1 Proximity to Buildings (check box that best describes worst case)

[e g if a school s <500 m but >300 m and a shopping centre

Is <300 m but >100 m Score = §]

<100m <300m <500m

Hospital school apartment dwelling etc 28 ¥ 14 0O 70
Shopping centre commercial distnct etc 16 O 8 O 4 0
Industnal area etc 4 0 2 0 o0
None of the above 00

HWN -

2 Distance from underground structures such as storm water
or sanitary sewer water mains buned utilities parking
garages etc [<100m =8 <300m =4 >300 m = 0] 8

3 Soll conditions/groundwater depth (check appropnate box)

Depth to Groundwater Porous Soil  Tight Soll
1 <3m
2 >3m
3  unknown

® H
00
© N A

O
O
O
4 Distance from a groundwater well

[<100m =28 <300m =14 <500 m =7 >500 m = 0] 28

5 Distance from surface water lake stream ocean or wildlife habitat
[<100m =18 <300m =12 <500 m =6 >500 m = 0] 0

6 Is groundwater flow direction towards (check all applicable boxes)
Yes No  Unknown

1 awater well (<500 m) 20 oad 2
2 apnvate residence (<200 m) 10 0l 10
3 surface water (<100 m) 10 0B 10
2
TOTAL 74
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EXECUTIVE SUMMARY

This report presents the results of the Phase Il Environmental Site Assessment performed at
the former Petro Canada service station located at the northwest corner of Provincial Trunk
Highways No 7 and 67 approximately 5 km east of Stonewall Manitoba The purpose of the
assessment was to determine if petroleum hydrocarbons had impacted the soil and/or
groundwater beneath the site as a result of petroleum storage and transfer activities at the

subject site

Field work at the site was conducted on 1997 0211 and consisted of the drilling of
15 boreholes recovery and laboratory analysis of selected soll samples and installation of
monitoring wells in selected boreholes The site was monitored on 1997 02 11 and 1997 03 06
for liquid levels and subsurface vapour concentrations Groundwater samples were collected
from three monitoring wells on 1997 0306 An additional groundwater sample was collected

from the on-site potable water well on 1997 03 19

The environmental site assessment has revealed that the soil and groundwater beneath the site
have been impacted by petroleum hydrocarbons at concentrations greater than the Manitoba
Environment Level | critenia and Canadian Council of Ministers of the Environment (CCME)
Drinking Water cnteria respectively Based on correlation between laboratory analyses and
soil headspace vapour concentrations the lateral extent of residually impacted soil has been
delineated toward the east south and west through north However a narrow vertical extent of

residually impacted soll appears to extend toward the northeast

The results of the hydrochemical analyses of the groundwater samples obtained from three of
the monitoring wells indicated that one or more of the benzene toluene ethylbenzene and
xylene (BTEX) components were present at concentrations greater than the CCME Drinking
Water criteria  Dissolved benzene was detected at a concentration greater than the CCME
Drinking Water cnterion in a water sample collected from the on site potable water well Since
the water well was not registered with the Manitoba Water Resources Branch no completion

detalls were available for the well However since the available records indicate that the
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surrounding registered domestic water wells are completed in the imestone bedrock it Is

presumed that the on-site potable water well 1s also screened in the limestone bedrock aquifer
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10 INTRODUCTION

As requested Morrow Environmental Consultants Inc (MECI) has completed a Phase I
Environmental Site Assessment (ESA) at the former Cresthaven Service and Lunch
Petro Canada Service Station The former service station I1s located at the northwest corner of
Provincial Trunk Highways No 7 and 67 approximately 5 km east of Stonewall Manitoba as
shown on the Key Plan Drawing W6-134B-001 Appendix | The purpose of the environmental
assessment was to determine If petroleum hydrocarbons had impacted the soil and/or
groundwater beneath the site as a result of petroleum storage and transfer activities at the
subject site The Phase Il ESA was undertaken once the results of the recent Phase | had

been compiled

This report presents the results of the detailed Phase Il ESA undertaken by MECI The detailed
subsurface assessment consisted of a soll and groundwater investigaton  The soll
investigation included the dnlling of boreholes and the recovery of soll samples for visual soll
classification headspace vapour concentration measurements and laboratory chemical
analyses The groundwater investigation included installation of monitoring wells measurement
of the wells for iquid levels and vapour concentrations and the collection of groundwater

samples for laboratory hydrochemical analyses
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20 BACKGROUND

MECI conducted a Phase | ESA prior to the Phase Il ESA at the subject site The results of the
Phase | ESA complete with historical information and site inspection observations are
presented in MECI s report dated 1997 01 22

A Site Sensitivity Assessment was also conducted at the site In accordance with the protocols
published by Manitoba Environment The assessment was performed to characterize the site
and establish the appropnate remediation criteria for the site The results of the assessment
are provided In a separate letter entitted Site Sensitivity Assessment and Site Remediation
Cntena dated 1997 04 01 The results of the assessment indicate that the soil clean-up cntena
for the site is Levell At present Manitoba Environment does not have any published
guidelines for water quality however where groundwater is used for domestic consumption the
levels of benzene toluene ethylbenzene and xylenes (BTEX) components and lead should not

exceed the Canadian Drinking Water Guidelines May 1996 cniteria at the point of withdrawal

Fifty-three registered water wells are located within 1 600 m of the site  Of the registered water
wells 48 were listed as domestic production wells The remaining wells included four industnal
production wells and one livestock well The wells are generally cased through the overburden
and completed as open holes at depths ranging from 20 m to 56 7 m below grade in the
imestone bedrock The closest registered domestic water well to the site as determined by the
avallable water well records 1s located approximately 100 m southwest of the site Discussions
with the former site operator Ms Pat Carriere revealed that all properties in the vicinity of the
site including the site itself have water wells for domestic supply Since these discussions
MECI personnel has confirmed the presence of a functional domestic water well and supply
system on site However since this water well has not been registered with the Manitoba

Water Resources Branch the well completion details are unknown

MORROW ENVIRONMENTAL CONSULTANTS INC W6E134B / 1997 04 01



30 RESULTS OF ASSESSMENT
31 Phase Il - Detailed Site Investigation
311 Soll Investigation

On 1997 02 11 MECI personnel supervised the locating of underground services by the various
utity owners and the drilling of 15 boreholes at the locations shown on the Site Plan Drawing
W6 134B-002 Appendix | The boreholes were drilled using a truck-mounted drill ng equipped
with continuous flight solid stem augers to a maximum depth of 70 m Borehole 97-1 was
dnlled to the east of the former east pump island Boreholes 97-2 and 97-5 were drilled to the
south and north of the tank basins respectively Boreholes 97-3 97-4 and 97 6 were drilled to
the south north and west of the former west pump 1sland respectively Borehole 97-7 was
dniled to the north of the tank basin for the purpose of delineation Boreholes 97-8 97-13 and
97-14 were drilled to the east north and south of the east pump island respectively for the
purpose of delineation Borehole 97-9 was drilled to the south of the west pump 1sland and
Boreholes 97-12 and 97-15 were drilled to the north of the west pump i1sland for the purpose of
delineation Borehole 97-10 was drilled to the west of the service station Borehole 97-11 was
drilled to the west of the concrete pad associated with the autobody shop at the north end of the

site

Based on soil vapour concentrations stratigraphy and locations four soll samples were
selected for laboratory chemical analysis of one or more of the following hydrocarbon
constituents benzene toluene ethylbenzene and xylenes (BTEX) total volatile and
semi-volatile hydrocarbons and lead as outhined in A Guideline for the Environmental
Investigation and Remediation of Petroleum Storage Sites in Manitoba Manitoba Environment
July 1993

A summary of the Phase |l Soil Investigation Methodology 1s presented in Appendix ||
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3111 Soail Conditions

Detalled descriptions of the soil profile encountered during dnlling are presented on the
Borehole Logs Appendix Il The site stratigraphy generally consisted of sand and gravel fill to
approximately 0 3 m below grade Clay fill was encountered beneath the sand and gravel fill to
approximately 0 9 m below grade The above fill matenals were underlain by approximately
0 2 m of organic clay A silt layer which graded into a silty sand was encountered beneath the
organic clay to approximately 2 5 m below grade Silt till was encountered beneath the above
deposits and extended to the maximum depth of investigation (70m) A sand layer was
encountered In the silt till at depths ranging from 44 m to 6 2 m below grade In several
boreholes The thickest portion of the sand layer appeared to trend In an east-west direction
across the service station portion of the site The sand layer was not encountered in the
southern western and northern most boreholes Grey staining was observed in soll samples
obtained from Boreholes 97-3 97-4 97-5 97-12 and 97-13 at depths ranging from 12 m to

4 1 m below grade
3112 Soil Sample Vapour Concentrations

The results of headspace vapour concentration measurements on the soll samples collected
during driling are presented on the Borehole Logs Appendix lll  The maximum soll headspace
vapour concentration measurements are summarnzed on Table 1 The maximum soll
headspace vapour concentration was 9 350 ppm in a sample obtained from Borehole 97-3 at
15m below grade Elevated headspace vapour concentrations (>1 000 m) were detected In
soll samples obtained from Boreholes 97-2 97-3 97-4 97 5 97-6 and 97-12 at depths ranging
from 0 8 m to 5 9 m below grade Vapour concentrations measured in soll samples recovered

from the remaining boreholes were less than 1 000 ppm
3113 Analytical Results

Based on the Site Sensitivity Assessment performed in accordance with the Manitoba
Environment guidelines the site remediation cnteria for soil 1s Levell The results of the

laboratory analysis conducted on selected soil samples obtained during drilling are presented
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on Table 2 along with the Manitoba Environment Level | Remediation Cnteria for Soil The
laboratory report detailing the methodology used during analysis 1s included in Appendix IV

The concentrations of one or more of the BTEX components and total volatile hydrocarbons
were detected In soll samples recovered and analysed from Boreholes 97-3 97-5 97 6 and
97-7 at concentrations greater than the Manitoba Environment Level| criteria  The total
semi volatile hydrocarbon concentration detected in a soil sample recovered and analysed from
Borehole 97-3 was greater than the referenced Levell cnterion Total semi-volatile
hydrocarbon concentrations were not detected in the remaining soll samples analysed The
concentration of lead was less than the referenced Level | cnterion in a sample recovered and

analysed from Borehole 97-3

Gas chromatography (GC) analysis of the total semi-volatile constituents detected in soil
samples obtained from Borehole 97-3 indicated that the majority of the hydrocarbons present

were In the <C,5 carbon range with patterns indicative of weathered gasoline
312 Groundwater Investigation

On 1997 02 11 and 1997 03 06 the monitoring wells at the site were measured for hquid levels
and subsurface vapour concentrations Representative groundwater samples were recovered
from Monitoring Wells 97-3 97 7 and 97-8 on 1997 03 06 for hydrochemical analysis An
additional groundwater sample was collected from the on-site potable water well on 1997 03 19

The complete monitoring results are presented in Appendix V

A summary of the Phase |l groundwater investigation methodology Is presented in Appendix |1
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3121 Monitoring Results

The subsurface vapour concentrations measured on 1997 02 11 and 1997 03 06 are presented
on Table3 The maximum subsurface vapour concentration measured on 1997 02 11 was
8 030 ppm In Monitoring Well 97-3 located adjacent to the former west pump island Elevated
subsurface vapour concentrations (>1 000 ppm) were measured in Monitoring Well 97-1
located adjacent to the former east pump i1sland Monitoring Wells 97-2 97-5 and 97-7 located
adjacent to the tank basin and Monitoring Wells 97-4 and 97-6 located adjacent to the former
west pump island Subsurface vapour concentrations measured in the remaining monitoring

wells did not exceed 275 ppm

The maximum subsurface vapour concentration measured on 1997 03 06 was 7 260 ppm In
Monitoring Well 97-3 located adjacent to the former west pump 1sland Elevated subsurface
vapour concentrations (>1 000 ppm) were measured in Monitonng Wells 97-4 and 97-5 located
adjacent to the former west pump 1sland and the tank basin respectively Subsurface vapour

concentrations measured in the remaining monitoring wells did not exceed 770 ppm

On 1997 02 11 following drilling the groundwater levels had not stabilized in the monitoring
wells The groundwater levels measured on 1997 03 06 are plotted on the Borehole Logs
Appendix lll  On 1997 03 06 the average depth to groundwater at the site was 2 7 m below
grade The groundwater elevations measured on 1997 03 06 are contoured on Drawing
W6-134B-003 Appendix| The apparent direction of groundwater flow on this date was

northeast at an average gradient of 0 02
On 1997 0319 the static groundwater elevation in the on-site potable water well was
determined to be 9359 m approximately 53 m below grade This suggests a downward

vertical gradient from the overburden to the underlying bedrock aquifer

Liquid hydrocarbons to date have not been encountered in any of the monitoring wells
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3122 Analytical Results

Since Manitoba Environment currently does not have any groundwater qualty cntena the

CCME Drinking Water critena are referenced

The results of hydrochemical analyses of the groundwater samples recovered from Monitoring
Wells 97-3 97-7 and 97-8 are presented on Table 4 along with the CCME Drninking Water
cnteria The laboratory report detailing the methodology used dunng the analyses of the water

samples 1Is attached in Appendix IV

Dissolved concentrations of one or more of the BTEX components were detected at
concentrations greater than the CCME Drinking Water criteria in water samples recovered from
Monitoring Wells 97-3 97-7 and 97-8 The dissolved concentration of lead detected in a water

sample collected from Monitoring Well 97-3 was greater than the CCME Drinking Water cniteria

Dissolved benzene was detected at a concentration greater than the CCME Drinking Water

criterion In a water sample recovered from the on site potable water well
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40 DISCUSSION

The Phase |l Environmental Assessment confirms that the soll and groundwater beneath the
site have been impacted by petroleum hydrocarbons Residual hydrocarbon components at
concentrations greater than the Manitoba Environment Level | cnteria were present in soll
samples obtained and analysed from boreholes located adjacent to the former west pump
island and north of the tank basin Dissolved hydrocarbon components were present in
groundwater samples obtained from monitoring wells located near the west pump island north
of the tank basin and along the east property line and from the on-site potable water well at

concentrations exceeding the CCME drinking water criteria

Based on soill vapour concentration measurements and the results of confirmatory laboratory
analyses the vertical extent of residually impacted soll appears to extend from 08 m to
approximately 6 1 m below grade at the former west pump island area Adjacent to the tank
basin the vertical extent of residually impacted soil appears to extend from approximately 22 m

to 5 3 m below grade

Based on correlation between laboratory analyses and soil headspace vapour concentrations
the lateral extent of residually impacted soil has been delineated toward the east south and
west through north However a narrow vertical extent of residually impacted soil at depths
between 37 m to 4 1 m below grade appears to extend beyond the asphalt covered area
toward the northeast The soll headspace vapour concentration associated with this soil was

660 ppm

To date hiquid hydrocarbons have not been detected in any of the monitoring wells

The recent groundwater monitoring data (1997 03 06) indicated that the apparent direction of
groundwater flow I1s toward the northeast The nearest registered domestic water well Is
located approximately 100 m southwest of the subject site  This well 1s cased through the over
burden and completed as an open hole from 55 m to 31 1 m below grade Iin the imestone
bedrock According to the former site operator all properties in the vicinity of the site use water

wells for domestic supply MECI personnel has confirmed the presence of an on site potable
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water well The nearest downgradient building 1s located approximately 400 m northwest of the
subject site

The lateral extent of impacted shallow groundwater appears to extend downgradient to the
northeast of the tank basin area and off site to the east Laboratory analyses of a groundwater
sample collected from the on-site potable water well indicated that the groundwater was
impacted by benzene No completion details are avaiable through the Manitoba Water
Resources Branch since the well 1s not registered However since the available records
indicate that surrounding registered water wells are completed in the limestone bedrock it is

presumed that the on-site potable water well 1s also screened in the imestone bedrock aquifer
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50 CLOSURE STATEMENT

The preceding Environmental Site Assessment has been prepared for the exclusive use of
Petro Canada using methods In accordance with generally accepted hydrogeological and

engineering practice and guidelines issued by Manitoba Environment

The results and conclusions of the Environmental Assessment are based on observations and
the analysis of a imited data set collected while completing the assessment program The
analytical testing pertained specifically to hydrocarbon components and metals associated with

petroleum storage and distribution facilities

This report 1s not intended to represent a legal opinion 1t 1s possible that hydrocarbon or other
contamination exists In areas not investigated as part of this assessment Additionally levels of
contamination greater than that indicated may reside in areas between borehole and/or sample
locations Hence this report should not be regarded as a certification of the actual chemical

character of the site
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TABLE 1 Maximum Hydrocarbon Vapour Concentrations -

Soil Samples

Borehole Depth (m) Soil Vapour Concentration’ (ppm) Stratigraphy
97 2 38 2530 silt til
973 08 3740 fill clay

15 9 350 silt
23 37 3630 9130 sift till
97-4 08 1870 clay
14 3300 silt
975 23 1760 silt till
50 3080 sand
97 6 31 1100 silt till
53 1100 silt til
59 1760 sand
97 12 31 2200 silt till

measured with Gastech hydrocarbon vapour analyser with no methane response

Note only soil vapour measurements greater than 1 000 ppm are shown above
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Table 2 Results of Laboratory Analyses - Soill Samples

Manitoba Cntena’

Borehole No 973 975 976 977
Sample No 32 5-7 6-4 75
Depth (m) 15 50 31 38
Soil Vapour Concentration (ppm) 9350 3080 1100 275

Detection Limit
Parameter Leve! |
Benzene 432 117 <02* 049 <005 005
Toluene 331 507 <0 1* 254 <005 01
Ethylbenzene 974 285 143 264 <005 01
Xylene(s) 625 1245 747 989 <005 01
Total Volatile
Hydrocarbons® 5240 194 104 147 5 100
Total Semi-Volatile
Hydrocarbons® 752 <40 <40 <40 40 500
Lead 9 NA NA NA 2 375

Results expressed in miligrams per dry kilogram (ppm)

NA not analysed

; A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba Manitoba Environment July 1993
Csto Co

: Cypto Cgo

the detection imit has been raised due to the presence of hydrocarbons that interfere with the quantitation of these compounds

BOLD contamination exceeds referenced Manitoba Environment guideline
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TABLE 3_ Vapour Concentrations in Monitoring Wells (ppm)

Date MW 97 1 MW 97 2 MW 97 3 MW 97-4 MW 97 5 MW 97-6 MW 97 7 MW 97-8
1997 02 11 1210 1 540 8 030 4180 2420 1100 1210 100
1
1997 03 06 NM 150 7 260 5 830 1760 770 400 ND

NM  not monitored

! monitoring well beneath snow bank
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JABLE 3 Vapour Concentrations in Monitoring Wells (ppm) - pg 2

Date MW 97 9 MW 97 10 MW 97 11 P1 P2 P3 P4
1997 02 11 260 140 110 275 170 90 NM2
1997 03 06 225 65 50 75 25 45 NM?

NM  not monitored

2 well cap frozen
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JABLE 4 Results of Laboratory Analyses - Water Samples

CCME Cntena'
Monitoning Well No MW7 3 MW97 7 MW 97 8 PW
Detection
Parameter Limit DW
Benzene 316 235 0 850 00191 0 0005 0005
Toluene 370 286 <0 0005 >0 0005 0 0005 <0024
Ethylbenzene 383 0947 <0 0022 >0 0005 0 0005 <0 0024
Xylene(s) 2134 410 0 0028 >0 0005 0 0005 <03 ‘
Lead 0 058 NA NA NA 0001 001
Results expressed in milligrams per litre (mg/L)
! CCME Intenm Canadian Environmental Quahty Cntena for Contaminated Site September 1991
2 detection imit raised due to the presence of hydrocarbons that interfere with the quantitation of this compound

NA not analysed

DW dnnking water

PwW potable water well

BOLD contamination exceeds referenced CCME guideline
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APPENDIX |

Drawings

W6-134B-001 - Key Plan
W6-134B-002 - Site Plan
W6-134B-003 - Apparent Direction of Groundwater Flow (1997 03 06)
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APPENDIX || Investigation Methodology

PHASE Il

Soll Investigation

As the boreholes were advanced the soil conditions were logged in detail

Soll samples were recovered from each borehole using the following sampling protocols

» Representative soll samples were collected at regular depth intervals during driling The
samples were recovered directly from the auger flights (disturbed samples) The samples
were split and transferred immediately to laboratory supplied glass jars for potential
laboratory analysis and to sealable polyethylene bags

e The polyethylene bags were field screened for hydrocarbon vapour concentrations once the
soll samples had warmed to ambient temperature A Gastech® hydrocarbon vapour
analyser (calibrated to a hexane standard with no methane response) was used to screen
the bagged soill samples

e All jarred samples were stored in ice chilled coolers and shipped via courier to Analytical
Services Laboratories (ASL) in Vancouver B C within 24 hours of collection The samples
were maintained at a constant temperature of 4°C prior to shipping

e The augers were steam cleaned between boreholes

Groundwater Investigation

Upon completion of drlling selected boreholes were fitted with threaded 50 mm diameter
slotted PVC monitoring wells constructed void of glues or solvents to allow for future
monitoring of the subsurface conditions and recovery of representative groundwater samples
The annulus in each borehole was backfilled with clean silica sand over the slotted portion of
the monitoring well [n all the monitoring well installations a bentonite seal and a concrete cap
were placed to prevent surface run-off from contaminating the monitoring well installation A
metal road box casing was installed at grade to protect each installation The bentonite was
activated with clean water and a 0 3 m concrete cap was poured In-place to seal the borehole

The monitoring wells at the site were measured for liquid levels and hydrocarbon vapour
concentrations (measured in ppm relative to a hexane standard) The groundwater samples
were collected utilizing the protocols outlined in Petro Canada Western Region Environmental
Site Assessment and Remediation Protocol V 10 December 1994 Since groundwater
recovery was slow the monitoring wells were bailed dry and allowed to recover 50% prior to
sampling The on-site potable water well was pumped for 10 minutes pnor to collection of a
groundwater sample The water samples were shipped within 24 hours of collection to
Analytical Services Laboratories (ASL) in Vancouver B C for hydrochemical analysis The
samples were maintained at a constant temperature of 4°C pnor to shipping

MORROW ENVIRONMENTAL CONSULTANTS INC W6134B / 1997 04 01
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CLENT . DRILLNG CONTRACT! PROJECT No
PETRO CANA MAPLE LYW ENTERPRISES W6134B
LOCATION DRILLING METHOD DIAMETER. | BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-1

BOREHOLE LOG

PLOTTED 19970304 1349

SAMPLE TYPE [[]) core [/] spur spoon 5 shewev (3 oistureeD [G] Mo Recovery

CAD FILENo 6134B7-1
E SoIL gﬁ L SOIL VAPOUR S MONITORING
CONCENTRATION WELL
E DESCRIPTION §§ 32 (Ppm) & INSTALLATION
o E 0Nz <
3
100 10 100008
e GRAVEL (FILL) some sand some clay
[ well graded brown dense dry
n -1 1 A
i CLAY (FILL) some sand trace gravel trace
F organics well graded shff high plosticity damp
- 9712 A
[ il SILT clayey tan soft low plasticty moist I’/” 9713 A
' CLAY sty trace sulphates brown fim high %
[ 2 1 plasticty moist | 4 97-1-4 A
- SAND fine graned sity well graded grey §<\
[ loose moist \//\:
: SILT (TILL) cloyey some sand some gravel \///\\\
- well graded very firm //\\
[ 3 | -silt content increasing with depth
i ~firm with depth ://>: w13 A
n N
C ( \\\
[ ,
" //\
X 4 «\
a -some oxidization ot 44 m 7\\ X 9716 A 7
[ ,,(}\‘H /
n SAND & GRAVEL coarse grained well 60, /
F 5| groded hght brown loose wet g’:gz 717 A /
- ood /
[ 53] /
- pedX] 71 A ///
- 6 End of Borehole at 61 m
- 7
- 8
- LEGEND
[ T odbd
[ g gscmpn;- D bockr ¢
- Sotted PVC ] t
- pioa acl
3 A.' ' O«
v GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
Méﬁ\%\m N N/A OBSERVED WATER LEVEL.
MENTAL TOP OF CASING ELEVATION (m) LOGGED BY
CONSULTANTS we N/A AGM sueer 1 o |




CUENT DRILLING CONTRACT PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W6134B
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-2

PLOTTED 19970304 1406

BOREHOLE LOG

SAMPLE TYPE [[[]] core [/} spur spoon ) swewev [iX] oisturaeo [O]no Recovery

CADFILENo 6134B7-2
-
E [
= w SOIL VAPOUR E MONITORING
DESCRIEION §§R§§ Eg CONCENTRATION z WELL
g E: (ppm) = INSTALLATION
o Nn= <
100 1000 10000 =
F o [_ASPHALT [ -
[ SAND & GRAVEL (FILL) some clay w21 o 2
[ el graded brown dense dry ! %
C CLAY (FILL) some sond some gravel silty é
] black high plasticity damp |Z %
E 1 / //
- CLAY trace organics black stiff high plasticit 97 22
[ 5 damp y 1% A
C SAND and silt fine gramed light brown loose
- low plosticity wet 9723 N
- 2 [ CLAY sity trace sulphates brown firm high //
:r plasticity moist % A 4
- —fine graned sity wet sand lense ~ 100mm thick 7,
- at27 m / 97-2-4 A
[ 9
2 7
. SILT (TILL) some medum ?ramed sand some S})
[ gravel clayey hght brown firm low plasticity moist [N
N 7-
F \ /)/ 97-2 5 A
P4 RX
g \\/4 9726 A
X \\\//\
: Y 7
- A\
- > —increasing silt and sand content decreasing gravel §//\ 727 A /
- content(coarse) at 53 m ‘\// /
[ AN\l 5728
s /| A /A
- Auger refusal at 58 m
F 6
- 7
- 8
3 LEGEND
[ ™ db
5 °] gecn;,n‘-,o Dul 1l ¢
- 50 mm ¢ N
[ oige ° FYC D eal
i 7 [j ! an
GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
Mé&\/ZO\VN N 98 423 OBSERVED WATER LEVEL 1997 03 06
> a'ﬁgut" ANT@— TOF OF CASING ELEVATION (m) LOGGED BY
TANTS e 98 279 AGM sHeeT __ 1 _oF___ |




CUENT ’ DRILLING CONTRACT! PROJECT No
PETRO CANA MAPLE LW ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. | BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-3

BOREHOLE LOG

PLOTTED 19970304 1417

SAMPLE TYPE {[[[) core [7) seut spoon ) shewev [ oistureen [O]no Recovery

MoRROV
A ENVIRONMENTAL
CONSULTANTS e

CAD FILE No
E solL § SOIL VAPOUR g MONITORING
DESCRIPTION S CONCENTRATION o WELL
=) (ppm) i INSTALLATION
o 4 <
100 1000 100pf 3
- o [_ASPHALT |
F SAND & GRAVEL (FILL) well graded 7
n light brown dense dry /7,
- 97-3 1 A é
. CLAY some silt trace organics black stff high
F plasticty moist
- SILT cloyey some fine graned sand well graded 97312 %
[ hight brown low plasticity moist grey staining
N —increasing coarse sand & gravel with depth
- SILT (TILL) some sand some gravel clayey
E 2| fm low plasticity moist 8733 A
5 4
[ 97-3-4 A
- 3
:_ 9735 A
N 4 —increasing gravel content with depth
2 97 36 A
¥ ¥
- 5 §//\ 9737 A
3 S
t \\\/'\ 9738 A
: N4
F © R4
C N
[ /)
C R4
- R 9739
5 —greyish brown at 69 m \\//5 A
[ 7 End of Borehole at 70 m
F 8
» LEGEND
E T T cod b
o] gscmpn‘;o Dn1ckr|| ¢
- 50 mm # v
[ pipe 0 T 0
C g°*:*' O«
GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
98 765 OBSERVED WATER LEVEL. 1997 03 06

TOP OF CASING ELEVATION (m)
98 617 AGM sHeeT 1 oF_ |

LOGGED BY




"CLENT DRILLING CONTRACTOR. PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W61348B
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-4

BOREHOLE LOG

PLOTTED 19970304 1432

SAMPLE TYPE [[[[] core [7] spur spoon ] sHerev [ oistureeo [O] no Recovery

CADFILENo 6134B7-4
'}
E
= SOIL VAPOUR E MONITORING
DESCRITION §§_I§§ Eg CONCENTRATION o WELL
2= (om) i INSTALLATION
100 1000 10000 3
- ol ASPHALT l
- CLAY (FILL) some sit trace sand trace
[ organics black stff high plasticity moist
L 97-4 1 A
C CLAY troce grovel troce orgomics black stff [Z
high plasticity moaist |
1 SILT some fine graned sand clayey light brown 97 4-2 A
- flm7n low plasbaity maist grey staming from 12m to
- m
- CLAY (TILL) sity trace sand troce gravel \</<
brown fum high plasticity N/
- 9 }/z 97-4 3 A
[ SILT (TILL) clayey some sand some gravel ?<)/
- light brown firm low plasticity mosst ¥ v
- RE -
: %
C & 97-4-4 A
NN
" ¥
F 3 N4
_ )
o A4
X %
N —less clay with depth \\<' 9745 A
C —increasing sit with depth KA
N )
[ 4 R
- N,
:— %)/‘ 97 456 A
- \’
: %
n N
S R
" SAND & GRAVEL fine gramed silty trace ’g:‘,’ 97-4 7 A
i clay well graded hght brown dense wet ?o;
- [+)
- ;5;‘, 48 (| A
- 6 | End of Borehole at 61 m
- 7
L 8
1 LEGEND
N TT adbo
F g gecmpmw. D o W C
L 50 mmP:,c D v
[ pipe " el
; ag°:' Ove
v GROUND SURPACE ELEVATION (m) DATE DRILLED 1997 02 1
Méﬁﬁg\m N 98 723 OBSERVED WATER LEVEL 1997 03 06
Py CAT ANLASL TOP OF CASING ELEVATION (m) LOGGED BY
e 98 578 AGM sHeeT_1_of_ |




CUENT t DRILLNG CONTRACTOR. ‘q PROJECT No
PETRO CANADA MAPLE LEAMSPNTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. | BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOUID STEM AUGER 125 mm 97-5

BOREHOLE LOG

PLOTTED 19970305 1008

SAMPLE TYPE ([ core [] sput spoon ] sreray [X] oistursen [O] no RecoveRy

CAD FILENo  6134B7-5
E
- SOIL VAPOUR g MONITORING
OESCRITION §§l§§ gg CONCENTRATION & WELL
g B2 {ppm) E INSTALLATION
(o)
100 1000 10000 =
F 0 SAND & GRAVEL (FILL) well graded |
[ brown dense dry 7
[ 97-5 1 |A é
. %
: Z
[ 1| CLAY sity trace suphates brown firm hgh [
N plasticity mo?;t % 9752 |
- SILT (TILL) clayey some sand some gravel \>
N 2 brown firm low plosticty fissured moist oxidized \\<
- §</X 9753 A
[ A
[ /)
- —grey staining ~10mm thick cloyey lenses from \\\/\
C 27 mio 30m \4 97-5 4 A h 4
\\/\
: R4
- 3 NA
F >
3 R
X )
E —-maisture content increases softening ot 38 m \\\/> 9755 A
: N
-4 R
[ \\/4‘ %
F | -softat 46 m K 77 2 8 A /
: SAND some gravel trace sit well graded /
F S coarse gramned loose wet 757 A /
- SILT (TILL) cloyey some sond some gravel \///\ /
- brown firm low plasticity fissured moist oxidized \\4 /
C N4 5 /
: RAX] 72 %
- 6 | End of Borehole at 61 m
E 7
- 8
- LEGEND
C TT db
- 9 ‘;ecm"";’ ’ D b: N ¢
5 50 mm o
—— E p::!lcd PvC D | t
[ 7/ N D I gh
V GROUND SURPACE ELEVATION (m) DATE DRILLED 1997 02 11
Mé&\%g\m\l N 98 543 OBSERVED WATER LEVEL. 1997 03 06
Sy t’]‘_ AN%L TOP OF CABING ELEVATION (m) LOGGED BY
e 98 446 AGM sheer 1 _oF 1




CLEENT ‘ DRILLNG comcro?, PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. | BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-8

BOREHOLE LOG

PLOTTED 19970305 1046

SAMPLE TYPE ([[[] core [/) spur spoon 5 shewer [X] oisturse [O]No Recovery

CADFILENo 6134B7-6
E
= SOIL VAPOUR g MONITORING
E DESCRITION §§l§§ Eg CONCENTRATION o WELL
o E %g (ppPm) E INSTALLATION
100 1000 10000 >
"o [N ASPHALT 3
- || SAND & GRAVEL (FILL) coarse /)
o gromed well graded brown dense dry
B 97-6 1 ‘
C CLAY (FILL) some sond some gravel
- _l trace organics black stff high plasticity domp I /
! CLAY , some sit trace orgamics black firm 97 6 2
- high plasticty some siit black” firm high plasticity
r L.
- SAND fne gromned silty poorI{ graded
[ greyish brown loose slight grey staining
5 2 97 63 F
» SILT (TILL) some sand some gravel clayey \<4
- hght brown firm low plostcity maist \\//‘
C &
— ng 97-6-4 K
N N
- b A4
- {2 v
y )
C &} 765 A
- k/
: N
L 4 §/
t ¥
— §// 97 6 6
- N4
_ )
— %
- Y
- \\<X 97 6-7 A
B N, /2
- R
X SAND fine to coarse graned trace gravel well 5
C graded loose wet Z 68 A £
[ 6
- SILT (TILL) some sand some grovel clayey NS g
- kght brown firm low plasticity maist \// 2
[ \\/\ 9769 =
_ /] £
§ End of Borehole at 69 m
E 7
-
- 8
] LEGEND
i ™ db
[ 9 ?,ec'",;';,‘ [] brllckﬂl ¢
3 EIP0ewe [ w
[ A=+ 0O«
GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
MéNR\/M\vN N 98 900 OBSERVED WATER LEVEL. 1997 03 06
> a'ﬁgu C’Jr AN%L TOP OF CASING ELEVATION (m) LOGGED BY
e 98 801 AGM sHeeT 1 _oF__ |




CLIENT DRILLING CONTRACTOR. PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-7

BOREHOLE LOG

PLOTTED 19970305 1107

SAMPLE TYPE (] core [/] spur spoon B sy [X] orsturaeD [O] vo Recovery

CADFILENo  6134B7-7
E SOIL E’ﬁ SOIL VAPOUR 8 MONITORING
E DESCRIFTION Egg 35S CONCENTRATION o WELL
3 (ppm) i INSTALLATION
o E nz ppm <
100 1000 10000 >
- o | SAND & GRAVEL (FILL) vel graded [
C hght brown dense dry
L L 1 1%
[ CLAY (FILL) some sond some gravel trace / /
- organics well graded black stff high plasticity 97-7 1 h é %
: é
L X v/ é
C SILT some fine graned sand clayey hght brown RA ORERN
- firm low plasticity moist {/ =
- K 5
- SILT (TILL) some sand some gravel clayey ‘\//; =
B iight brown firm low plasticity maist &\ =
T R4 =
- \\/ZZ 9773 ‘ g
- W g
- ~softening increasing maisture content with depth \\///\ ¥ =
A % =
- :\\@Z 97 4 h g
F 3 N =
C \& H
- \/ H
- ) g
- ~clay content increasing at 37 m %} U A g
- \< E
- \// =
- 4 A H
[ S H
n SAND fme gramed silty clayey well graded L KRR 2
- ] soft loose wet |<4 H
X NV g
SILT (TILL) some sand some gravel clayey ‘\\/< H
[ 5 light brown firm low plasticity maist ) H
: yz 9777 £
- \Z. £
F {/2
- 9778 5
- 6 End of Borehole at 61 m
E 7
- 8
2 LEGEND
N T db
N 9 gecm‘:: ‘ D u: [yl ¢
:_ C] sﬁ’um <o 0wt
: 74 b I! t [j ! gh
Vi GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
Méﬁvsz N 98 261 OBSERVED WATER LEVEL. 1997 03 06
c 015.ZU£4§NTQL TOP OP CASING ELEVATION (m) LOGGED BY
TANTS we 98 136 AGM sHeer_ 1 oF |




CUENT . DRILLING CONTRACTOR ! PROJECT No
PETRO CANADA MAPLE LEAFTENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-8

PLOTTED 19970305 1138
BOREHOLE LOG CADFIENo  6134B7-8 SAMPLE TYPE [[[[] core [] sput spoon B shetav [ oistursep (O] v Recovery

-
E
- SOIL VAPOUR g MONITORING
DESCRITION §§l§§ Eg CONCENTRATION Y, WELL
g %: (Ppm) = INSTALLATION
a z «
100 1000 10000 =
F 0 SAND & GRAVEL (FILL)
C CLAY (FILL) some sand some gravel trace 7
— organics stiff high plasticity damp
N 97 81
[ 1
C CLAY some sit trace organics black stiff Ja
- ] high plasticty damp | 782 i
. SILT some sond trace gravel cloyey soft low
[ plasticity
r 2 -moisture increasing sand content increasing wet Z 783 v
[ at 23 m X
- X
C SILT (TILL) some sand some gravel clayey RSQX| 975 W
- stff low plasticity maist {/(/
3 NS
o \\\//
- -soft wet below 37 m \\/§X 7854
B 3
- —softening with depth N4
4 R¢
- -sand content increasing ot 43 m \\/‘w
C 9786
- K4 . %
- SAND fine gramed sity poorly graded .
[ loose wet H
S u
E [ sILT (TiL) .
L some sand some grovel clayey R4 H
C trace cobbles stff low plasticty wet \\\//; ) H
n a7 8 =
 © |
N %
~ End of Borehole ot 64 m
- 7
[
- 8
- LEGEND
N TTodb
o] 336';",‘,' D btl:cklll ¢
- S50 mm # co v
; ;‘Ip“ d PVC D |
B Attt O
GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
Méﬁ\/m\VN N 97 858 OBSERVED WATER LEVEL. 1997 03 06
> oﬁgu EAT%NTQL TOP OF CASING ELEVATION (m) LOGGED BY
15 we 97 737 AGM oheer 1 of !




CUENT ' DRILLUNG CONTRACTOR‘ PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-9

PLOTTED 19970305 1316

BOREHOLE LOG

SAMPLE TYPE [[[[] core [] spur spoon S swewav [ oistursen [O] No Recovery

CAD FILENo 6134B7-9
g S0IL Eg SOIL VAPOUR S MONITORING
g %; (Ppm) i INSTALLATION
o z <
100 10p0 10000 =
- o [ LASPHALT |
F SAND & GRAVEL (FILL) well graded 1%
N ] iight brown dense dry Z Z
K §7-9-1
C CLAY (FILL) some sond trace gravel dark o Z Z
- \ brown firm high plasticity maist [ L
! SILT some fine gramed sand trace gravel brown 9792 E
" s fimm low plasticity damp ; £
[ SAND sity poorly graded brown loose moaist g
ﬁ 2 X 9793 A E
:_ < \ 4 E
- SILT (TILL) some sand trace gravel clayey R £
- brown firm low plasticily moist g vey :{éz 97-9-4 H
3 -
[ 3 KA :
- Z £
- ¥ :
_ -softening maisture increosing with depth % =
_ N 9765 |l H
L \\% _E-
- 4 RS £
- R £
N -soft ot 46 m \\/) 795 | =
: ¥ :
- N -
N £
C NA g
- S| -irm ot 52 m ¥ £
- KA 97 97 £
3 7 g
C Y% | g
- 7 798 2
- RAXN
- 6 | End of Borehole ot 61 m
F 7
L 8
- LEGEND
[ ™ db
[ g s * BT
[ e e D ¢t
[ ol «al
: @2 0O e
GROUND SURFACE ELEVATION {m) DATE DRILLED 1997 02 11
M”‘Z\;!”\VN N 98 536 OBSERVED WATER LEVEL. 1997 03 06
E’Z‘ '50 MENTAL TOP OF CASING ELEVATION (m) LOGGED BY
ONSULTANTS we 98 425 AGM sieer _ 1 or__ 1




LUENT DRILUNG CON'!RACI‘OR.’ PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-10

PLOTTED 19970305 1334

BOREHOLE LOG

SAMPLE TYPE ([ core [] spur sroon E swewsy ) oistureen [O]no Recovery

CAD FILENo  6134B710
P}
E solL E’ﬁ SOIL VAPOUR E MONITORING
g DESCRIFTION E{%E S CONCENTRATION o WELL
b § 23 (ppm) b INSTALLATION
100 1000 10000 3
- SAND & GRAVEL (FILL) well groded
C light brown dry [
N CLAY (FILL) some sond trace gravel dark
i brown firm high plasticity moist 97-10 1 |
! SILT some fine graned sond clayey ton soft
[ low plasticity damp X 9o7-10 2 |
[ -increasing moisture with depth
- CLAY silty trace sulphates brown firm high % 97-10 3
N plasticity most 7
3 \ 4
- SILT some fine graned sand clayey tan soft =
- I low plasticity domp -
- Iy 9710 4 f—
. CLAY sty trace sulphates brown firm high //
[ h plasticity moist ] \X/
[ N
- SILT (TILL) some sand some gravel clayey \\/é
- light brown firm fow plasticity maist \\</\ 97-10 5 |l
[ %
: %
- K
: %
:_ \\\/é 97-10 6 |gl
- \//
- %
s %Z 97-10 7 jpl
5 NA -
g \\/)/ -8 g
- End of Borehole at 61 m
- 8
[
- LEGEND
[ TT adb
o] &C":: * D backf
N S0 mmP:IC D v
- pive el
: @2 0w
GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11
Mé&&”\vN N 98 987 OBSERVED WATER LEVEL 1997 03 06
> 0'&_&] LMr%.N%L TOF OF CASING ELEVATION (m) LOGGED BY
e 98 845 AGM sheer 1 oF__1




CUENT DRILLING CONTRACT PROJECT No
PETRO CANADA MAPLE LEAF"ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-11

BOREHOLE LOG

PLOTTED 19970305 1412

CAD FILE No

61348711

SAMPLE TYPE [[[] core [/] sput spoon [ swewey [X] oisTursen [O] vo recovery

DEPTH (m)

SOIL
DESCRIPTION

§EJ§E

SAMPLE
NUMBER

(ppm)
1000

SOIL VAPOUR
CONCENTRATION

MONITORING

WELL
INSTALLATION
1001?0

(@

ght brown dense dry

SAND & GRAVEL (FILL) well graded

CLAY (FILL)
orgonics dark brown high plasticity damp

1] CLAY (TILL)

some sand some gravel trace

97-11 1 ‘

brown firm to stff high plasticity moist

silty some sand some gravel

A

97-11 2 ‘

A

(/7
N

clay firm low plasticity moaist

—-maisture increasing softening with depth

-soft wet below 37 m

LN B

SILT (TILL) some sond troce gravel some

97-1 3 [l

X<

7

N

i

97 11-4 ‘

K
X

97-11 5 ‘

97-11 6 A

X

XK

o\

/'/\\'\C/

97-11 7 ‘

Auger refusal at 56 m

LI B (LI

PTTTTTT

LEL L N L

LEGEND

T T ood bo

50 mm ¢ a s d
PVC pip Y]

30 mm ¢
E] tott d PVC D“l“
pipe se

bltmt D""

MORROV
ENVIRONMENTAL
CONSLILTANTS we

A

GROUND SURFACE ELEVATION (m)
98 584

1997 02 11
1997 03 06

DATE DRILLED
OBSERVED WATER LEVEL

TOP OF CASING ELEVATION (m)
98 460

LOGGED BY

AGM sheeT __1_oF__1




CUENT DRILLING CONTRACTOR PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-12

BOREHOLE LOG

PLOTTED 19970305 1507

SAMPLE TYPE ([[[] core [/ spur spoon B sHewer [ oisTureen [Ofno Recovery

CAD FILENo 61348712
E SOIL VAPOUR g MONITORING
DESCRITION §§'§§ Eg CONCENTRATION Y, WELL
é %:23 (Ppm) E INSTALLATION
° 100 1000 100p0] =
o N ASPHALT [ 2?
L || SAND & GRAVEL (FILL), well graded 7
o coarse grained hght brown dense dry /
C 97-12
X CLAY (FILL) some sond some gravel dark ' g /
- _I brown fim high plasticty damp / - /
E 1 CLAY black frm high plasticity damp Z 97-12 2J 'E /
- (7))
- SILT ond fine graned sand some clay ton soft Z /
C ] low plasticity wet R4 /
- :\/\ -l
" SILT (TILL) some sand some gravel clayey \4 = /
- 2 | well graded hight brown firm low plosticty moist \\</\ 87-12 3 g /
o \\//< ui . /
: KA Zz /
: X% & /
N/ 97 12 4
B \//\ 4
- \\/ o
g N = /
C :\~>2 §-125| A o /
: y ° /
N
:_ :\é o-12 6 jgl Z
- End of Borehole ot 46 m
F 5
[ 6
- 7
- 8
3 LEGEND
N TT adb
[ 9 gecm:;. Dul kfnwd
C =] :{t)p:‘mén e et
- 7/ A W
GROUND SURPACE ELEVATION (m) DATE DRILLED 1997 02 11
Méﬁ&” v \ N/A OBSERVED WATER LEVEL
IRONMENTAL TOP OF CASING ELEVATION (m) LOGGED BY




CLENT ' DRILLING CONTRACTOR. PROJECT No
PETRO CANADA MAPLE LEA TERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-13

BOREHOLE LOG

PLOTTED 19970305 1513

CAD FILENo  6134B713

SAMPLE TYPE [[[] core [/] sput spoon B swewev [ oistursen O] no Recovery

DEPTH (m)

S0IL
DESCRIPTION

:

-

St

NUMBER

:
z

S0IL VAPOUR

CONCENTRATION

(ppm)
1000

100008

WATER LEVEL

MONITORING
WELL
INSTALLATION

(@

SAND & GRAVEL (FILL) well graded

coarse graned light brown dense dry

LI L RN A

CLAY (FILL)
graded dark brown stiff

some sand trace gravel well

LELELELAS RLER B

LELER L BB

SILT (TILL) some sond some gravel clayey
light brown firm low plasticity moist

-wet shght grey staning at 40 m

RNNNL

K

ya

ANNANR

97-13-1 Hﬁ

97-13 2

97-13 3

WA

7
¥4

97 13 4

LI LN B B SLIN

LI BN L LI L N LB B

LA LA LB BN A

TETTT T

End of Borehole at 49 m

NO MONITORING WELL INSTALLED

LEGEND

TT ad b

50 mm o 1 d
PVC pp Du K

50 mm ¢
lonancE] o

pipe
Dlgh

A

MORROV
ENVIRONMENTAL
CONSULTANTS me

GROUND SURPACE ELEVATION (m)

N/A

DATE DRILLED
OBSERVED WATER LEVEL.

7.
1997 02 11

TOP OF CASING ELEVATION (m)

N/A

LOGGED BY

AGM

sHeeT 1 _oF__1_




CUENT DRILLING CONTRACTOR. PROJECT No
PETRO CANADA MAPLE LEAF ENTERPRISES W6134B
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-14

BOREHOLE LOG

PLOTTED 19970305 1521

SAMPLE TYPE [ core [/] sput spoon 5 sheray [X] oisTureen [O]no Recovery

CAD FILENo 6134B714
E
> SOIL VAPOUR g MONITORING
DESCRITION gﬁ%g Eg CONCENTRATION o WELL
: %3 (ppm) b INSTALLATION
o
100 1000 100po| =
F 0 SAND & GRAVEL (FILL) well graded 38
C hght brown dense dry ' 7
n CLAY (FILL) some concrete some sand //
- trace gravel brown fim high plastioty damp o /
- j /
R -l
- 1| CLAY (FILL) some sand some gravel silty < /
[ brown fim high piosticty morst 'a /
3 97-14 1 Z /
[ CLAY sty trace sulphates brown fim high Z A I /
u plasticty moist / jar /
r 2 é S %
o o /
: é z %
C / [+
/ 9o7-14 2 O /
3 4
o % Q /
X / a7-14 3 pl i /
| / 8
[ 4 1 /
s Y, 97 14 4 /
3 % W 7
E End of Borehole ot 46 m
L 5
- 6
- 7
L 8
3 LEGEND
N TT road b
e] 38‘3":?" [___l bcllckfll ¢
= 50 mm &
3 E] e e D ot
[ ° ¢ [j | gh
GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 1
M éﬁ\/m v N N/A OBSERVED WATER LEVEL
IRONMENTAL TOP OF CASING ELEVATION (m) LOGGED BY
CONSLILTANTS we N/A AGM —




CUENT DRILLING CONTRACTOR. % PROJECT No
PETRO _CANADA MAPLE LEAF ENTERPRISES W61348
LOCATION DRILLING METHOD DIAMETER. BOREHOLE No
JCT PTH No 7 & 67 STONEWALL MB SOLID STEM AUGER 125 mm 97-15

BOREHOLE LOG

PLOTTED 19970305 1529

SAMPLE TYPE ([ core [/] spur spoon B sherev [ oisTureen [O] No Recovery

CAD FILENo  6134B715
E SOIL VAPOUR g MONITORING
DES R ON §§ Eg CONCENTRATION o WELL
é %; (ppm) E INSTALLATION
8 = s
100 10000

- 0 SAND & GRAVEL (FILL) well groded
[ coarse grained hght brown dense dry
- CLAY (FILL) some sond some gravel dark /
- brown firm high plastieity damp S /
: SILT and fine gramed sand some clay ton soft = /
-1 low plasticity wet 'E /
- 7] /
[ = /
: 4 /
o | CLAY sity troce sulphotes brown frm high /, g /
L plasticty moaist [
3 / g /
C 7 Z /
; % 97-15 1 g %
- B =
- SILT (TILL) f d sand t N
5 gravel clayey soft stgmf?m:nemgnr:tme sand e {/QZ 97-15 2 |l = %
- R e /
L 4 {4 /
B NN
[ N -
2 \\4 97-15 3 [p A
i End of Borehole ot 46 m
F 5
F
L 6
- 7
- 8
3 LEGEND
- TTrodb
F g gecmp":‘" D o wru ¢
C Gl :‘.Ii;l!m 3 ove ] st
-_— b I! ta D 1 gh

GROUND SURFACE ELEVATION (m) DATE DRILLED 1997 02 11

MoRROW N/A OBSERVED WATER LEVEL
ENVIRONMENTAL 355 GF CASING ELEVATION (m) LOGGED BY
CONSULTANTS we N/A AGM o
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ASL File No

Report On
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February 24 1997
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T

REMARKS File No G9339

It was necessary to increase the detection hmits for benzene and toluene for
the sample 1dentified as 6-4 This sample contains hydrocarbons that
interfere with the quantitation of these compounds

Page 1



NSE

RESULTS OF ANALYSIS - Sediment/So1l

File No G9339

32 57 64 75
970211 9702 11 9702 11 9702 11
Physical T
Moisture % 17 4 134 84 217
Total Metals
Lead TPb 9
Non h ed Vo
Benzene 43 2 117 <02 049
Ethylbenzene 97 4 285 143 264
Toluene 331 507 <01 254
meta & para Xylene 472 9 93 6 22 8 35
ortho Xviene 153 2 52 125 154
Light Hydrocarbons (C5 9) 5240 194 104 147
Extractables
Total Extr Hydrocarbons (C10 30) 752 <40 <40 <40

Remarhs regarding the analyses appear at the beginnmng of this report

Resuits 1re expressed as milligrams per dn kilogram except where noted
< = Less than the detection hmit indicated

Page 2
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METHODOLOGY File No G9339

Outlines of the methodologies utilized for the analysis of the samples submatted
are as follows

Moisture

This analysis 1s carried out gravimetrically by drying the sample to constant
weight at 103 C

Metals 1n Sediment/So1l

This analvsis 1s carried out using procedures adapted from Test Methods

for Evaluating Solid Waste SW-846 Method 3050 or Method 3051 published
by the United States Environmental Protection Agency (EPA) The
procedures mvolve a digestion using a 1 1 ratio of nitric acid and
hydrochloric acid along with hotplate or microwave heating Instrumental
analysis 1s by atomic absorption spectrophotometry (EPA Method 7000)
and/or mductively coupled plasma - optical emission spectrophotometry
(EPA Method 6010)

Method Limitation The stated acid digestion will provide excellent
results for total recoverable metals however it 1s only partially
effective on mineralized or non-environmentally available metals

Volatile Organic Compounds 1n Sediment/So1l - Headspace Method

This analysis 1s based on U S EPA Methods 3500 3810 8015 and 8020
(Publ #SW-846 3rd ed Washington DC 20460) and British Columbia
Ministry of Environment Lands and Parks Method 'Volatile Petroleum
Hydrocarbons in Soil The procedure involves extraction of the
sediment/so1l sample with methanol An aliquot of this methanol extract

1s then added to a vial containing a constant 1olume of water This vial

1s sealed and heated causing the volatile compounds to partition into the
headspace above the sample A portion of this gaseous headspace 1s then
analvsed bv capillary column gas chromatography with photo-iomzation and
flame-ionization detection

Total Extractable Hydrocarbons 1n Sediment/Soi1l
This analvsis 1s carmned out 1n accordance with U S EPA Method 3500/8015
(Publ # SW-846 3rd ed Washington DC 20460) This procedure involves

hexane/acetone extraction followed by analvsis of the extract by capillarv
column gas chromatography with flame 1omzation detection

End of Report
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(mV)

Time
\min)

Sample acquired FEB 19

HYDR QBON DISTRIBUTION REPORT ‘

SAMPLE NAME G9339 1 322

1997 05 25 20

File Name C \TEH\FEB18\TEHFEB18 48R

Sequence file TEHFEB1S8

Sample Name G9339 1

K Gasoline | | Heavy Oils - >
| Mineral Spirits |
| N Diesel |
ULJ‘JH \Lj NL JA-J“ — A
8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
| |
<C9----- ClO---mmm=mmommmeeemoo. C20-----=cccomou- C30--=--ccmmmemem o >
ASL Sample ID G9339 1+* 8 ODilutaion

HYDROCARBON RANGE (by Carbon#)

RELATIVE AMOUNT (%)

(of°) (beg-nC9 to beg-nC10) 45 5
C10-C19 (beg-nCl0 to beg-nC20) 50 5
C20-C30 (beg-nC20 to beg-nC31) 13
C31-C40 (beg-nC31 to beg-nC41) 2 7

The Hydrocarbon Distribution Report 1s intended to assist you in
characterizing the hydrocarbon product present in a given sample
The scale at the top of the chromatographic trace represents the
hydrocarbon range of common petroleum products Comparison of
this report with those of reference standards may also assist you
in the identification of the hydrocarbon product detected in your
sample The second part of the report 1s a table that expresses
the relative amounts of hydrocarbon product present in the ranges

specified

Percent

values are relative to the sum of all

chromatographic peaks between the retention times of the alkanes

n-C9 and n-C40

and are based solely on the areas of those peaks



MORROW ' SAMPLE SUBMISSIL QORM & CHAIN OF CUSTODY
A ENVIRONMENTAL

CONSULTANTS « Page | of d_

prosEcTNO /(1 34D LocaTion g'{’m\u«“ , )'\6 we _ ASL
CLIENT P C LOC CODE /47 02103

SAMPLING DATE A7) 0 || sUBMISSION DATE 1) 0 & | RESULTS TO MEC! BY quww(

SAMPLES TAKEN BY A7) susmmTeo By AV

PROJECT MANAGER Ah NO OF SAMPLE SETS 3 3

Analysis Required

Sample Sample
Identfication Type Preservation Container

BTEX/LH Gl )

TEH

Pb

-3 Ser 4C | A X BSwml,
- | ’
|-S

-
-4
-5
o Sl
3-3&

3-4
-5

COMMENTS / (fﬁa& Fae bk *Cf‘ 4 \M/}:Sn é}v&f

FEAXED T hot !
Al

\4 \/I \

Relinquished Received By
By (Signature) Affithation Date Time (Signature) Affiliation Date Time
,A/47 (o tiec)  |9470a2] 4 30,,0w\ ASL  |febRfit

If any samples are not intact at ime of transfer please describe on back of this form

KEY BETX Benzene Ethylbenzene Toluene Xylenes LAH Light Aliphatic Hydrocarbons Metals CMCS Level B Metals Min O/G  Mineral
Oil and Grease O/G Total Oil and Grease PAH Polycyclic Aromatic Hydrocarbons Phenols Total Phenols TEH Total Extractable Hydrocarbons

COPIES white to follow results yellow lab copy pink submitter s copy



MORROWV . SAMPLE SUBMISSIL QORM & CHAIN OF CUSTODY
A ENVIRONMENTAL

CONSULTANTS we Page oL of ﬂ

provecTNO W/ [34 B Location g"’n\kwxu ’ 9’\6 . LAB As L

cuent  fC Loc cooe (G 10%6

SAMPLING DATE 401'7 o2 |l sSUBMISSIONDATE  9™) 0& |Q  RESULTS TO MECI BY Morv—\k(

SAMPLES TAKEN BY Af’) SUBMITTED BY _An

PROJECT MANAGER AN NO OF SAMPLE SETS 13

Analysis Required

Sample Sample
Identification Type Preservation Contauner

=
[«

BTE)C/LH (wm‘{km[)

TEH

3-6 Sedl 9'C lax psmly
4| |
4-a
4-5
53
§-7
@3
-4
(-9 Az
-5

COMMENTS

Relinquished Received By
By (Signature) Affilation Date Time (Signature) Athhation

/5)‘7.,,\ Flec| 970a12| 4 30

Date Time

If any samples are not intact at ime of transfer please describe on back of this form

KEY BETX Benzene Ethylbenzene Toluene Xylenes LAH Light Aliphatic Hydrocarbons Metals CMCS Level B Metals Min O/G  Mineral
Oil and Grease O/G Total Oil and Grease PAH Polycyclic Aromatic Hydrocarbons Phenols Total Phenols TEH Total Extractable Hydrocarbons

COPIES white to follow results yellow lab copy pink submitter s copy



MORROWV . SAMPLE SUBMISSIL QORM & CHAIN OF CUSTODY
A ENVIRONMENTAL

CONSULTANTS « Page _3 ot Y

prosECTNO W/ G 1348  LocaTion S'me ” i nﬂ we _ASL

CLIENT (C/ LOC CODE (I X217}

SAMPLNG DATE __ 917] Oa || susmissionpate 97 O& )& mesuits To meciBy _ Nor ey [

sampLEs Taken ey AN susmmTep sy _ A7)

PROJECT MANAGER Ah NO OF SAMPLE SETS 3 3

Analysis Required

Sample Sample

Identification Type Preservation Container Q—S

hrex/Lu (4etd]

TEH

-G Sal 4C  BXBS wl yar
§-4 -
-1
-3
2-4
l0-5
=)
-5

-4 \\y/ J \\7
13-3

COMMENTS

Relinquished Received By
By (Signature) Affihation Date Time (Signature) Affiliation

—M[Zvr\ Hlec| 97013 | 4 30’/-

Date Time

T

If any samples are not intact at tme of transfer please describe on back of this form

KEY BETX Benzene Ethylbenzene Toluene Xylenes LAH Light Aliphatic Hydrocarbons Metals CMCS Level B Metals Min O/G Mineral
Oil and Grease O/G Total Oil and Grease PAH Polycyclic Aromatic Hydrocarbons Phenols Total Phenols TEH Total Extractable Hydrocarbons

COPIES white to follow results yellow lab copy pink submutter s copy



MORROWV . SAMPLE SUBMISSI %RM & CHAIN OF CUSTODY
ENVIRONMENTAL
A CONSULTANTS « Page _ 4 of 4

PROJECTNO _n /(| 3“16 LOCATION 5‘}%,.1« H , h6 L LB ASL
FC/ LOC CODE 6 7 0 8‘0

CLIENT
SAMPLING DATE Q’? o ll SUBMISSIONDATE __ 1] O & |AA RESULTS TO MECI BY

SUBMITTED BY A }7

Norene |

sampLes Taken sy A1)

PROJECT MANAGER 477 NO OF SAMPLE SETS 3 3

_—
-
r—-:i- Analysis Required
D
I
=] -
Sample Sample ﬁ W
Identification Type Preservation Container 2 \—- GS_
13-4 <a|l q ’(/ X \agml-\:]“
7
(4-! ! ) l
v
|5-1 v v
COMMENTS
Relinquished Received By
By (Signature) Affihation Date Time (Signature) Affiation Date Time
AT hec) |970a12] 4 30,1
/ /

If any samples are not intact at ime of transfer please describe on back of this form

KEY BETX Benzene Ethylbenzene Toluene Xylenes LAH Light Aliphatic Hydrocarbons Metals CMCS Level B Metals Min O/G  Mineral
Oil and Grease O/G Total Oil and Grease PAH Polycyclic Aromatic Hydrocarbons Phenols Total Phenols TEH Total Extractable Hydrocarbons

COPIES white to follow results yellow lab copy pink submitter s copy
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NSE

REMARKS File No G9895

It was necessary to increase the detection limit for toluene for the sample
identified as MW 8 This sample contains hydrocarbons that interfere
with the quantitation of toluene

Page 1



NS

RESULTS OF ANALYSIS - Water File No G9895

MW 3 MwW 7 MW 8

Dissolved Metals

Lead D Pb 0058

Non _halogenated Volatiles
Benzene 316 235 0 850
Ethylbenzene 3 83 0947 <0 0005
Toluene 370 2 86 <0 002
meta & para Xylene 151 3 05 0 0007
ortho Xvlene 6 24 105 0 0021
Light Hvdrocarbons (C5 9) 101 191 10

Remrks regarding the analyses appear at the beginning of this report
Results 1re expressed as milligrams per htre
< = Less than the detection himit indicated

Page 2
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METHODOLOGY File No G9895

Outlines of the methodologies utilized for the analysis of the samples submitted
are as follows

Metals 1n Water

This analysis 1s carried out 1n accordance with procedures descrnibed 1in

Standard Methods for the Examination of Water and Wastewater 19th
Edition 1995 published by the American Public Health Association and with
procedures adapted from Test Methods for Evaluating Solid Waste SW-846
published by the United States Environmental Protection Agency (EPA) The
procedures may involve prehminary sample treatment by acid digestion or
filtration (EPA Method 3005) followed by instrumental analysis by atomic
absorption spectrophotometry (EPA Method 7000) inductively coupled plasma
- optical emission spectrophotometry (EPA Method 6010) and/or inductively
coupled plasma - mass spectrometry (EPA Method 6020)

Volatile Organic Compounds 1n Water - Headspace Method

This analysis 1s based on U S EPA Methods 3810 8015 8020 and 8240
(Publ #SW-846 3rd ed Washington DC 20460) and Bntish Columbia
Mmistry of Environment Lands and Parks Method Volatile Petroleum
Hydrocarbons in Water The procedure involves the use of a headspace
techmque 1n which the volatile compounds partition into the headspace of
a sealed vial A portion of this gaseous headspace 1s then analysed by
capillary column gas chromatography with mass spectrometnc /
flame-iomzation detection or photo-ionization / flame-iomzation

detection

End of Report

Page 3



MORROW SAMPLE SUBMISSIL v FORM & CHAIN OF CUSTODY
ENVIRONMENTAL
A CONSULTANTS we Page l of [
prosecT no W/ {3‘(6 LOCATION <‘l’me~ (( LAB /44 -
CLIENT pC, LOC CODE QJOSQ
SAMPLING DATE 177 03 0 susmssionoate 47 €3 60 RESULTS TO MECI BY Norwm[
sampLes Taken sy A7 SUBMITTED BY AN
PROJECT MANAGER _ AAf1 NO OF SAMPLE SETS _ 3

Analysis Required

~/C E R e
VAP, S
Sample Sample ii/)
Identfication Type Preservation Container \QB

N3 WE ey A /BM(Q’
2w C [ I
3 H W/ Q C\[\oqj/(.m\ J/

|
W <[ fL -

g

COMMENTS __ﬁjmg__EL_LALL 'C:r M(;AIQ M{;./Q{{ .

~ FAXED

Relinquished Received By
By (Signature) Affihation Date Time (Signature) Affihation Date Time

Q.A;Zm Med  [1716360] Y4130 AL F103e7 0o i

If any samples are not intact at tme of transfer please describe on back of this form

KEY BETX Benzene Ethylbenzene Toluene Xylenes LAH Light Aliphatc Hydrocarbons Metals CMCS Level B Metals Min O/G Mineral
Ol and Grease O/G Total Oiland Grease PAH Polycychic Aromatic Hydrocarbons Phenols Total Phenols TEH Total Extractable Hydrocarbons

COPIES white to follow results yeliow Ilab copy pink submutter s copy



09 25 AM PST 03728797 Page i BB

FAX v sgs.gf.. « FAX

SPECIALISTS IN ENVIRONMENTAL CHEMISTRY
1988 Trumph Street Vancouver BC V5L 1K5
Telephone (604) 253 4188

Fox (604) 253-6700

Attentton: Mr. Alex Man
Company: Morrow Environmental Consultants

Fax # 12044779194

From Joanne Patrick
Date Wednesday March 26, 1997

The number of pages 1 this transmission (including this page) 1s 4

Regarding

Here are your results for W6-134B

Regardse
Joanne

If you did not receive all the pages of this fax please contact us at (604) 2534188
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CHEMICAL ANALYSIS REPORT

Date INTERIM

ASL File No H1348

Report On W6-134B Water Analysis
Petro Cemada

Report To Morrow Enviropmental Consultants
Unit E - 1420 Clarence Avenue
Winnipeg, MB
R3T 1

Attention My Alex Man

Received Mareh 21, 1997

ASL ANALYTICAL SERVICE LABORATORIES LTD
Per

Joanne Patrick B Sc
Project Chemast
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Page

RESULTS OF ANALYSIS File No H1348
PW-2
9703 19
Non-halogenated Volatilcs
Benzene 00191
Ethylbenzene <0 0005
Toluene <0 0003
meta & -Xylene <0 0003
ortho-Xylene <0 0005
Light Hydrocarbons (C5-9) <01
<-Lauﬂ:ﬁﬁaedduxmnﬁmuﬁﬂﬁzr

Page 1
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METHODOLOGY File No H1348

Outlines of the methodologies utilized for the analysis of the samples submitted
are as follows

Volatile Organic Compounds 1n Water - Headspace Metho¥

This analysis 1s based on U S EPA Methods 381G, 8015 8020 and 8240
(Publ #SW-846 3rd ed Washington DC 20460} and British Columbia
Ministry of Environment Lands and Parks Methaod "Volatile Petroleum
Hydrocarbons in Water’ The procedure involves the use of a headspace
technique 1n which the volatile compounds partition into the headspace of
a sealed vial A portion of this gaseous headspace is then analysed by
capillary column gas chromatography with miass spectrometrnic /
flame-ioruzation detection or photo-ionization / flame-ionization

detection

End of Report
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APPENDIX V Monitoring Results (1997 02 11)

Top of Monitonng Well
Monitoring Ground Surface Monitoring Depth to Liquid Depth to Apparent Thickness of Groundwater Vapour
Well Elevation Well Elevation Hydrocarbons1 Groundwater" Liguid Hydrocarbon Elevation Concentration® Remarks
(m) (m) (m) (m) (mm) (m) (ppm)
971 2946 0 1210
972 98 423 98 279 2207 0 96 072 1540 .
973 98 765 98 617 5529 0 93 088 8 030
974 98 723 98 578 3067 0 95 511 4180
97 5 98 543 98 446 2 865 0 95 581 2420
976 98 900 98 801 4226 0 94 575 1100
977 98 261 98 136 2375 0 95 761 1210
97 8 97 858 97 737 4180 0 93 557 100
979 98 536 98 425 4510 0 93 915 260
97 10 98 987 98 845 1799 0 97 046 140
97 11 98 584 98 460 2169 0 96 291 110
P1 98 670 98 297 2035 0 96 262 275 '
P2 98 486 98 277 2216 0 96 061 170
P3 98 365 98 275 2191 96 084 90
P4 NM NM NM well cap frozen

measured from top of monitoring well
measured using Gastech® hydrocarbon vapour analyser with no methane response
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APPENDIX V Monitoring Results (1997 03 06)

Top of Monitonng Well
Monitoning Ground Surface Monitonng Depth to Liquid Depth to Apparent Thickness of Groundwater Vapour
Well Elevation Well Elevation Hydrocarbons1 Groundwater' Liquid Hydrocarbon Elevation Concentration’ Remarks
(m) (m) (m) (m) (mm) (m) (ppm)
97 1 NM NM NM under snow bank
97 2 98 423 98 279 2 366 0 95 913 150 ‘
97 3 98 765 98 617 2610 0 96 007 7 260
974 98 723 98 578 2395 0 96 183 5830
975 98 543 98 446 2785 0 95 661 1760
97-6 98 900 98 801 3229 0 95 572 770
977 98 261 98 136 2550 0] 95 586 400
97 8 97 858 97 737 2274 0 95 463 ND
979 98 536 98 425 2445 0] 95 980 225
97 10 98 987 98 845 2182 0 96 663 65
97 1 98 584 98 460 2558 0 95 902 50
P1 98 670 98 297 2230 0 96 067 75 .
P2 98 486 98 277 2389 0 95 888 25
P3 98 365 98 275 2370 0 95 905 45
P4 NM NM NM well cap frozen

measured from top of monitonng well
measured using Gastech® hydrocarbon vapour analyser with no methane response
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