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EXECUTIVE SUMMARY

On behalf of Canadian Pacific Railway (CPR), Morrow Environmental Consultants Inc. (MECI)
has completed a Phase Il Environmental Site Assessment (ESA) at the CPR Winnipeg Diesel
Shops and Weston Shops in Winnipeg, MB. The purpose of the assessment was to investigate
the soil and groundwater quality at areas of potential environmental concern which were
identified in & Phase | ESA completed by the CPR Office of the Chief Engineer in 1991. The
Phase | ESA is summarized in the Office of the Chief Engineer's report entitled: CP Rai,
Phase | - Site Assessment, Weston Yard, Winnipeg, Manitoba, December 1991,

The Phase |l ESA included drilling 68 boreholes to depths ranging from 4.6 m to 6.1 m below
grade, excavating 29 test pits to depths ranging from 0.9 m to 3.2 m below grade, soil sample
collection and analyses, installation of groundwater monitoring wells in 50 of the 68 borehoies,
and groundwater monitoring, sampling and analyses. Stratigraphy across the site generally
consisted of fill material which rangéd in depth from 0.3m to 4.0 m below grade and was
underlain by clay which was underlain by silt. The clay ranged in thickness from 0.2 m to 1.0 m
and the silt varied in depth from 0.8 m to 4.3 m below grade. Beneath the silt was a clay which
extended to the maximum depth of investigation (6.1 m below grade).

Groundwater was encountered in the monitoring wells at depths ranging from 0.4 m below
grade (1999 08 31/09 01) in the former locomotive fueiling area to 5.9 m below grade
(1999 12 01/02) in the active locomotive fuelling area. The apparent direction of groundwater
flow varied across the site and is likely influenced by local underground structures and buried

utilities. The apparent direction of groundwater flow for the specific areas of concern are
presented below.

Area of Concern Apparent Direction of Groundwater Flow Hydraulic Gradient (m/m)
1998 12 01/02 1999 08 31/09 01 1998 12 01/02 1999 08 31/09 01
Former Locomotive northeast to northeast to west 0.03 0.05
Fuelling Facility northwest
Active Locomotive northeast east 0.03 0.05
Fuelling Facility
Above Ground Diesel indeterminate east 0.003
Tanks
Frog Shop indeterminate indeterminate - -
Former Tank Car northwest west 0.007 0.03
Cleaning Area
Former Leaking Tank southeast southeast 0.009 0.01
Car Area
Soil Stockpiling Area north north 0.004 0.003
Component Shop indeterminate indeterminate -
Wheel Shop indeterminate southwest 0.02
Diesel Heavy Repair indeterminate indeterminate -
Shop
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Based on the rising head bail tests conducted, the horizontal hydraulic conductivities were
estimated to be 9 x 10° m/s (clay) and 1 x 10® n/s (clay) for two monitoring wells located in the

former locomotive fuelling facility and 8 x 10”7 m/s (silt) for one monitoring well located in the
former tank car cleaning area.

Soil samples containing xylenes (X}, total volatie hydrocarbons (TVH), total extractable
hydrocarbons (TEH), polycyclic aromatic hydrocarbons (PAHSs), volatile organic compounds
(VOCs), mineral oil and grease (MOG), arsenic (As), copper (Cu), nickel (Ni), lead (Pb), and/or
zinc (Zn} at concentrations greater than the applicable Canadian Council of Ministers of the
Environment (CCME) (1999) Industrial iand use guidelines and/or the Manitoba Environment
(1993) Level 1 criteria (applicable for Industrial land use) were identified in a number of the
investigated areas as presented in the foliowing table.

Area of Concern Parameter in Exceedance Depth (m)
Former Locomotive Fuelling Facility X, TVH, TEH, MOG 06to2.4
Active Lacomotive Fuelling Facility TVH, TEH, MOG 14t02.9
Above Ground Diesel Fuel Storage Tanks X, TEH, PAHs 0.7t015%
Frog Shop TEH _ 1.7and 1.8
Former Leaking Tank Car Area X, TVH, TEH, As, Cu, Ni, Pb, Zn 0.4101.5
Sail Stockpiling Area TEH 04101.2
Component Shop VOCs (trichloroethene and 38

tetrachioroethene)

Wheel Shop VOCs (tetrachloroethene) 2.4and 3.8
Diesel Heavy Repair Shop TEH 0.6

There are currently no applicable CCME or Manitoba Conservation (formerly Manitoba
Environment) guidelines/criteria for groundwater analytical results.  However, elevated
dissolved hydrocarbon, YOCs and/or metals concentrations were detected in groundwater
samples collected from monitoring wells located in the former locomotive fuelling area, the

former tank car cleaning area, the former leaking tank car area, the Component Shop, and the
Wheel Shop.

Liquid phase hydrocarbons were detected in two monitoring welts located in the active
locomotive fuelling area, and in three monitaring wells located in the former locomative fuelling
area. The maximum apparent thicknesses were 344 mm and 530 mm in the two monitoring

wells in the active locomotive fuelling area and 5 mm, 28 mm and 1 mm in the three wells in the
former locomotive fuelling area.
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Dense non-aqueous phase liquids (DNAPL), related to the solvents used in the degreasers
formerly located in the Component Shop and Wheel Shop, have not been detected in any of the
wells monitored to date.
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1. INTRODUCTION

On behalf of Canadian Pacific Railway (CPR), Morrow Environmental Consuitants Inc. (MECY)
has completed a Phase Il Environmental Site Assessment (ESA) of CPR’'s Winnipeg Diesel
Shops and Weston Shops (the “Yard”) in Winnipeg, MB. The scope of work was based on
MECI's proposals, dated 1998 10 16 and 1999 02 12, submitted to CPR by MECI.

1.1.  Phase Il Objectives and Scope of Investigation

The purpose of the Phase Il ESA was to assess the impact of historic and current activities on
the soil and groundwater at the Winnipeg Diesel Shops and Weston Shops focusing on the
areas of concern discussed below. The scope of the investigation was based on the objectives
presented in the documents entitled CPR, Environmental Affairs, Standardized Phase Il
Environmental Site Assessment Terms of Reference, 1998 and Request for Proposal, Limited
Phase I Environmental Assessment, Winnipeg Diesel Shops and Weston Shops (dated
1988 10 05) and summarized below:

* to investigate the soil and groundwater conditions in the areas of environmental concern
identified in Table 1 and to determine the presence or absence of hydrocarbon and other
types of contamination in these areas; and

» todetermine the direction and estimate the rate of groundwater flow and seepage velocity.
The scope of work completed for the Phase Il ESA is summarized below.

» Sixty-eight boreholes (50 completed with monitoring wells) and 29 test pits were installed in
specific areas of concern as referenced in Table 1. The distribution of the boreholes and
test pits per area of concern is presented in Table 2. Soil samples were recovered from
the boreholes and test pits, and selected soil samples were submitted for laboratory
analysis of organic and inorganic parameters.

* The monitoring wells were surveyed with respect to geodetic datum and monitored for
liquid levels and subsurface vapour concentrations. Groundwater samples were collected
from selected monitoring wells and submitted for laboratory analyses of organic and
inorganic parameters.
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» This report was prepared summarizing the findings of the investigation.
1.2.  Site Description

The CPR Winnipeg Diesel Shops and Weston Shops are located in Winnipeg, MB, and are
bounded by Selkirk Avenue to the north, McPhillips Street to the east, Keewatin Street to the
west, and the CPR main lines to the south. Surrounding land uses are residential to the north
(20m), commercial and parkland to the east (50 m), residential and parkland to the south (20 m)
and commercial to the west (70 m) as shown on the Key Plan, Drawing W8140B-001,
Appendix |. The general configuration of the Yard is shown on the Site Location Plan, Drawing
W8140B-002, Appendix|. The nearest surface water is a man-made stormwater retention
pond, located approximately 450 m to the west, in Woodsworth Park. In addition, Omand'’s
Creek is approximately 1.7 km west of the western boundary of the Yard and the Red River is
approximately 3.2 km east of the eastern boundary.

A search of the Manitoba Department of Natural Resources, Water Resources Branch water
well records database identified four registered water wells located within 1,600 m of the
Winnipeg Diesel Shops and Weston Shops. The water well records indicated that of the four
wells, two are registered for industrial use, one is registered for air conditioning use, and one is
registered as an observation well. The wells are cased through the overburden to depths of
14.3 m to 28.3 m below grade and completed as open holes in the carbonate bedrock to depths
ranging from 29 m to 100 m below grade. The present status of these wells is unknown, but
expected to be active.

Based on available geological maps of the area including the Yard, the major surficial units in
the area were identified as deep basin deposits of clay and silt up to 30 m thick forming
extensive lake plains and a discontinucus veneer reflecting the form of the underlying
topography. The clay and silt deposits are underlain by carbonate bedrock.

Potable water for the residents of Winnipeq is supplied via a piped distribution system drawn
from Shoal Lake, located approximately 150 km southeast of Winnipeg.

Temperature and precipitation data for the site were obtained from the Canadian Climate
Normals (1951-1980), Environment Canada. Daily average temperatures at Winnipeg range

from approximately 20°C in July to -19°C in January. The daily average temperature is beiow
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0°C from November to March. Total annual precipitation at Winnipeg is approximately 525 mm,
of which approximately 410 mm is rain with the remaining portion being snow.

1.3. Areas of Environmental Concern

A Phase | ESA was conducted at the Winnipeg Diesel Shops and Weston Shops by the CPR
Office of the Chief Engineer in December 1991. The results of the Phase | ESA are
summarized in a report entitled: CP Rail, Phase | - Site Assessment, Weston Yard, Winnipeg,
Manitoba, December 1991. The objective of the Phase | ESA was to assess the potential for
soil and groundwater impact of the Winnipeg Diesel Shops and Weston Shops due to current
and historic activities. The areas of potential environmental concern identified in the Phase |
ESA report are listed on Table 1 and shown on Drawing W8140B-002, Appendix |, and are
described in the following sections.

1.3.1.  Former Locomotive Fuelling Facility

The former locomotive fuelling facility was located approximately 120 m east of the current
locomotive fuelling facility and operated starting from between 1963 and 1967 to 1984, when it
was decommissioned. The former facility consisted of three above ground storage tanks
(volumes unknown), earth containment berms around the tanks, fuelling stations, and drip
trays. All of the former facility equipment has been removed with the exception of the drip trays
and a portion of their associated piping.

1.3.2.  Active Locomotive Fuelling Facility

The current locomotive fuelling facility is located adjacent to the south side of the Diese! Shop
and was constructed in approximately 1984. The facility consists of fuelling stations, drip trays,
concrete aprons graded to direct surface drainage into the drip trays, and an oil/water separator
connected to the drip trays. Photograph 1 in Appendix Il shows the active locomotive fuelling
facility at the time of the investigation.

1.3.3.  Above Ground Diesel Fuel Storage Tank Areas

Several historical and current diesel fuel above ground storage tanks (ASTs) were identified in
the Phase | ESA report. The areas investigated as part of this assessment are as foliows:
three 886,500 L diesel fuel ASTs, located northeast of the Diesel Shop, which supply the active
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locomative fuelling facility through underground piping; a 3,600 L diesel fuel AST, located west
of the Mobite Equipment Repair Facility (MERF), which is used for various CPR vehicles; and a
3,600 L diesei fuel AST, located in the west end of the Yard, which is used for various track
equipment. Photographs 2, 3 and 4 in Appendix |l show the condition of the diesel fuel ASTs at
the time of the investigation.

1.3.4.  Frog Shop

Two heating oil ASTs (volumes unknown) were formerly located at the southwest corner of the
Frog Shop. They were removed between 1969 and 1974. Photograph 5 in Appendix Il shows
the area where the former heating oil tanks were located.

1.3.5.  Former Tank Car Cleaning Area

Tank car cleaning was formerly conducted on a designated track located northeast of the
Freight Car Shop. The wash effluent was collected and directed to the Tank Car Cleaning
Sump House. The track has been removed; however, the wash effiuent catchment piping
remains in the subsurface. Currently, barrel cleaning is conducted adjacent to the east side of
the Sump House. The barrels are steam cleaned and the wash effluent is directed to the
oil/'water separator located within the Sump House. Photograph & in Appendix Il shows the

tank car cleaning area at the time of the investigation.
1.3.6.  Former Leaking Tank Car Area

Leaking tank cars that required repair were historically moved to designated tracks located
northwest of the former One Spot Repair Shop, where the tank cars were stored until their
contents could be removed. A concrete pad is present in the former leaking tank car area;
however, no fluid coliection system is evident. Photograph 7 in Appendix Il shows the former
leaking tank car area at the time of the investigation.

1.3.7.  Soil Stockpiling Area

The soil stockpiling area, located in the northwest corner of the Weston Shops, east of the CPR
Winnipeg Intermodal Facility, has been used historically and currently as a soil stockpiling area
for excavated fill materials such as sand, gravel, concrete, clay, etc. Materials excavated
during various facility upgrades and repairs, such as construction of the Diesel Shop and

renovation of the Diesel Heavy Repair Shop, have reportedly been deposited in this area.
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1.3.8. Component Shop

Chlorinated solvent storage tanks and an underground solvent-type vapour degreaser were
formerly located in the north portion of the Component Shop. The vapour degreaser was used
to clean heavy-end hydrocarbons (i.e. greases, ail, etc.) from locomotive and rail car parts. The
process consisted of washing the components with solvent to dissoive heavy-end hydrocarbons
and then vapourizing the solvent/oil mixture. The heavy-end hydrocarbons subsequently
separated from the solvent vapour and were collected as a sludge for disposal. The solvent
vapour was then condensed and reused. The storage tanks and vapour degreasing equipment
have been removed; however, the pit in which the vapour degreaser was situated has been
covered with metal plates and has reportedly not been backfilled. Photograph 8 in Ap}aendix [l
shows the former vapour degreaser location,

1.3.9.  Wheel Shop

Chiorinated solvent storage tanks and a solvent-type vapour degreaser, similar to that
described above, were formerly located in the north portion of the Wheel Shop. The storage
tanks and vapour degreaser have been removed and a hot water degreaser presently occupies
the same area. The water from the current degreaser is reportedly directed to a dissolved air
flotation waste water treatment unit located at the Power House and subsequent to treatment is
discharged to the City of Winnipeg sewer system. The sludge is reportedly incinerated at the
Power House.

1.3.10. Diesel Heavy Repair Shop

Upon completion of the repair of a locomotive, the locomotive is moved outdoors where it can
be load tested. During the load tests, lubricating and fuel oil leaks may occur. One of the
potential load test areas identified in the Phase | ESA report was located adjacent to the east
end of the Diesel Heavy Repair Shop. During the current assessment, staining was noted in
this area and CPR employees reported that during times of precipitation surface water runoff
collects in this area.
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2. REGULATORY FRAMEWORK

Soil and groundwater quality for the current field investigation have been assessed based on a
regulatory framework of federal and provincial guidelines for the target parameters. The
guidelines used for comparison of soil and groundwater quality are discussed below, with
respect to their application and relevance to the investigation and the data obtained.

21. Soil

The site was assessed in accordance with the protocols outlined in: Guideline for Environmental
Site Investigations in Manitoba, Manitoba Environment, June 1998. The document outlines the
evaluative process that applies risk-based protocol to sites in Manitoba. The process consists
of a Site Investigation, Site Classification and a three tier Evaluation component to establish
target levels based on the risk to public health and safety and the physical environment.

A Tier Il Evaluation (Site Specific Objectives), which involves limited modification to existing
Environmental Quality Guidelines (EQG), was selected for the subject site. The EQG referred
to by Manitoba Environment is the document entitled: Recommended Canadian Soif Quality
Guidelines, Canadian Council of Ministers of the Environment (CCME), March 1997. However,
this document has been superseded by the document entitled: Canadian Environmental Quality
Guidelines, CCME, 1899. Based on the current land use, the CCME {1999) Industrial land use
guidelines are considered to be applicable. However, the most sensitive “limiting pathway” for
toluene, phenols, pentachlorophenol, and benzo(a)pyrene is ingestion of groundwater used for
drinking water and for benzene is groundwater recharge to surface water used by aquatic life.
Since shallow groundwater in Winnipeg is not used as a source of drinking water and since the
four registered water wells located within 1,600 m of the site are cased to at least 14.3 m below
grade, the pathway for ingestion of groundwater is not considered applicable for the subject
site. As the nearest surface water is approximately 450 m west of the site, the pathway for
protection of aquatic life is not considered applicable. The most probable “limiting pathway” for
benzene, toluene, phenols, pentachlorophenol, and benzo(a)pyrene is by physical soil contact.
Accordingly, the CCME (1999) industrial land use provisional guidelines of 33 mg/kg for
benzene, 14 mg/kg for toluene, 128 mg/kg for phenols, 28 mg/kg for pentachlorophenols, and
1.4 mg/kg for benzo(a)pyrene, are considered to be applicable to the subject site. It should be
noted that the CCME (1999) guideline for the most sensitive “limiting pathway” for ethyibenzene
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(groundwater recharge to surface water used by aquatic life) of 20 mg/kg is the same as the
provisional guideline for physical soil contact.

For constituents not referenced in the CCME (1999) guidelines, the guidelines presented in the
document entitled: A Guideline for the Environmental Investigation and Remediation of
Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993, have been used for
comparison purposes. Since CCME (1999} dees not have guidelines for total volatile
hydrocarbons {TVH) and total extractable hydrocarbons (TEH), the Manitoba Environment
(1993) Level lll criteria (applicable for Industrial land use) are referenced.

A summary of the Site Information appears in Appendix Ill.
2.2. Groundwater

Manitoba Conservation (formerly Manitoba Environment) does not currently have guidelines for
groundwater quality. However, concentrations of benzene, toluene, ethylbenzene and xylenes
(BTEX) components should not exceed drinking water guidelines at the point of withdrawal. As
there are no registered domestic water wells located within 1,600 .m of the site, the four
registered water wells located within 1,600 m of the site are cased to at least 14.3 m below
grade and since shallow groundwater is not used as a potable resource in the Winnipeg area,
the CCME (1999) Canadian Environmental Quality Guidelines Drinking Water (DW) guidelines
do not apply to the shallow groundwater quality at the site. |n addition, as the nearest surface
water is a man-made stormwater retention pond, located 450 m west of the site, the CCME
(1999) Freshwater Aquatic Life (FWAL) guidelines are also not considered to be applicable to
shallow groundwater quality at the site. However, the CCME (1999) DW and FWAL guidelines
are included in the.tables presenting the groundwater analytical data. The guidelines are

included for informational purposes only and are not included for comparison purposes.
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3. INVESTIGATION AND METHODOLOGY
3.1. Intrusive Subsurface Investigation

MECI’s investigation included the advancement of 68 boreholes (50 boreholes completed with
the installation of a monitoring well) and the excavation of 29 test pits. To assess the soil and
groundwater conditions at the site, boreholes/monitoring wells and test pits were placed at the
areas of concern listed in Table 1, and soil and groundwater samples were collected for
laboratory analysis. A summary of the analytical program is presented in Table2. The
borehole/monitoring well and test pit locations are shown on drawings as listed in the table

below.
Potential Area of Concern No. of No. of Test Site Plan Drawing No.
BHs/MWs Pits
Former Locomotive Fuelling Facility . 19 0 W8140B-003
Active Locomotive Fuelling Facility 8 0 wW8g140B-004
Above Ground Diesel Fuel Storage Tank Areas 10 5 wW8140B-005, W8140B-006
Frog Shop 5 0 W8140B-006
Former Tank Car Cleaning Area 4 0 W81408-007
Former Leaking Tank Car Area 9 2 W8140B-008
Soil Stockpiling Area 3 18 W=8140B-009
Component Shop 5 0 wW8140B-010
Wheel Shop 4 W8140B-010
_Diesel Heavy Repair Shop 1 W8140B-004

3.1.1.  Drifling Investigation

The drilling investigation was conducted by MECI personnel on 1998 11 09 to 17, 1999 07 13
to 21 and 1999 10 29, and included observing the driling of 68 boreholes, the installation of
monitoring wells in selected boreholes, and the recovery of soil samples for field screening and
potential laboratory analysis. Prior to initiating the drilling program, underground utilities in the
area, including telecommunications, natural gas, power, water and sewer lines, were identified
by representatives of the appropriate utilities and/or by drawings provided by the appropriate

utility companies. In addition, each borehole location was cleared with various CPR personnel

"and by a private utility locating contractor. Copies of available CPR utility drawings were
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obtained from CPR personnel. The approximate locations of underground utilities, as obtained
from the available information, are shown on Drawings W81408B-003 through W8140B-010.

Boreholes were drilled to depths ranging from 4.6 m to 6.1 m below ground surface using a
truck-mounted or backhoe-mounted drilling rig operated by Maple Leaf Enterprises of
Winnipeg, MB. Based on the cohesive soils encountered at the Winnipeg Diesel Shops and
Weston Shops, the boreholes were advanced using 130 mm diameter solid stem continuous
flight augers. The boreholes were located in the following potential areas of concern.

Potential Area of Concern Borehole ID

Former Locomotive Fuelling Facility 98-1 thrcugh 98-9, 99-36 through 99-40, 99-57,
99-58, 99-66 through 99-68

Active Locomotive Fuelling Facility 98-10 through 98-13, 99-41 through 98-44

Above Ground Diesel Fuel Storage Tank Areas 98-15 through 98-19, 98-32, 99-45 through 99-48

Frog Shop 98-20, 98-34,99-49, 99-64, 99-65

Former Tank Car Cleaning Area 98-21 through 98-24

Former Leaking Tank Car Area 98-25 through 98-28, 99-50 through 99-54

Soil Steckpiling Area 98-29 through 98-31

Component Shop 98-35, 99-60 through 99-63

Wheel Shop 98-33, 99-55, 89-56, 99-59

Diesel Heavy Repair Shop 98-14

Each borehole was advanced in 0.75 m to 1.5 m intervals to allow for the recovery of samples
of the subsurface soils. Representative soil samples were collected at various depth intervals
from the solid stem auger flights for field screening of soil headspace vapour concentrations
and potential laboratory analysis. As the boreholes were advanced, the soil conditions were

logged in detail with respect to soil composition, relative density, moisture content, and any
visible staining.

The soll samples were handled in accordance with the following protocols:

* Soil samples were recovered and placed into a sealable polyethylene bag for field
screening. Selected samples were recovered in duplicate, with a portion of the sample
being transferred to laboratory supplied sample containers. Prior to transferring the soil

samples to the polyethylene bags and/or sampling containers, the samples were trimmed to
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remove any smeared or loose materials which may have contacted the sampling devices or
auger flights;

¢ The bagged portion of the sample was field screened for hydrocarbon vapour
concentrations using a standardized headspace technique. The headspace analysis of soil
samples involved allowing the bagged sample to warm to ambient air temperature. The bag
was then punctured using the monitoring probe and screened for hydrocarbon vapours
using a portable hydrocarbon vapour analyser (calibrated to a hexane standard) set for no
methane response. The results were recorded in parts per million (ppm); and

» The soil recovered collected for potential laboratory analyses were placed into laboratory
supplied 125 mL clear glass jars with Teflon®lined lids for BTEX, TVH and volatile organic
compounds (VOC) analyses and into 250 mL amber glass jars for TEH, polycyclic aromatic
hydrocarbons (PAH), mineral oil and grease (MOG), phenols, and inorganic analyses. The
soil samples were stored in ice-chilled coolers and shipped, via courier, to Philip Analytical
Servibes Corporation (PASC) in Mississauga, ON, within 24 hours of sample collection.
Selection of soil samples for laboratory analyses was based on several factors including the
location, depth, visual appearance, and/or headspace screening results. A summary of the
soil analyses performed is provided in Table2. A description of the analytical

methodologies and procedures is included in the Certificate of Analysis presented in
Appendix IV.

For laboratory quality control/quality assurance (QA/QC), four blind duplicate soil samples were
submitted for BTEX, TVH and TEH analysis.

Soil cuttings generated during drilling were screened for evidence of visible liquid hydrocarbon
impact. The soil samples recovered during the assessment did not contain any evidence of
liquid hydrocarbon impact and, as a result, the soil cuttings were placed on, and covered with,
polyethylene sheeting in the soil stockpiling area, near Monitoring Well 98-30. The cuttings
generated during the assessment were not used to backfill the boreholes.

To minimize the possibility of cross contamination, the solid stem augers used during drilling
were pressure washed after completion of each borehole. The wash water did not contain any
evidence of visible liquid hydrocarbon accumulations and, as such, was discharged to a catch

basin located south of the Diesel Heavy Repair Shop. It is our understanding that water
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discharged to catch basins at the Yard, enters an oil/water separator prior to discharge to the
City of Winnipeg sewer system. No wash water was discharged into, or adjacent to, any
surface bodies of water.

3.1.2.  Test Pitting Investigation

The test pitting investigation was conducted by MECI personnel on 1998 11 18, 1999 10 07 and
1999 10 28, and included observing the excavation of 29 test pits and the recovery of soil
samples for field screening and potential laboratory analysis. Prior to initiating the test pitting
program, underground utilities in the area were identified by the appropriate utility companies,
CPR personnel and a private utility locating contractor. In addition, copies of available CPR
utility drawings were obtained from CPR personnel. The approximate locations of underground
utilities, as obtained from the available information, are shown on Drawings W8140B-003
through W8140B-010.

Test pits were excavated to depths ranging from 0.9 m to 3.2 m below ground surface using a
rubber-tired backhoe operated by Ken Palson Enterprises Ltd. of Winnipeg, MB. The test pits
were located in the following potential areas of concern.

Potential Area of Concern Test Pit ID
Above Ground Diese! Fuel Storage Tank Areas 98-1, 99-12 through 99-15
Former Leaking Tank Car Area 99-28, 99-29
Soil Stockpiling Area 98-2 through 98-11, 99-186 through 99-23
Diesel Heavy Repair Shop 99-24 through 99-27

Each test pit was advanced in approximately 0.3 m intervals to allow for the recovery of
samples of the subsurface soils. Representative soil samples were recovered, at various depth
intervals, directly from the excavator's bucket for field screening of soil headspace vapour
concentrations and potential laboratory analysis. As the test pits were advanced, the soil

conditions were logged in detail with respect to soil composition, relative density, moisture

content, and any visible staining. Upon completion of the test pit, the test pit was backfilled with

the excavated materials and compacted with the excavator bucket.

The soil samples were handled in accordance with the protocols outlined in Section 3.1.1. A

summary of the soil analytical testing program is presented in Table 2.
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For laboratory QA/QC, one blind duplicate soil sample was submitted for BTEX, TVH and TEH
analyses.

3.2. Monitoring Well Installation

Upon completion of the drilling, 50 mm diameter threaded PVC monitoring wells with machine
slotted screen, void of glue and solvent, were installed in selected boreholes to allow for future
monitoring of the subsurface conditions and collection of groundwater samples for laboratory
analysis. Each monitoring well was constructed with a screened section ranging in lengths from
2.4 m to 5.0 m, with the base of the screen set at depths ranging from 46 m to 6.1 m. The
screened sections were installed to isolate the monitoring wells from the surficial fill materials
and organic deposits and to minimize the potential for impact of the monitoring wells from
surficial impacts. The screen sections were installed based on anticipated groundwater levels
of 2 m to 3 m below grade, which typically corresponds to levels found at other sites throughout
Winnipeg. In each monitoring well, the annulus around the well screen was backfiilled with silica
sand to approximately 0.15 m to 0.3 m above the top of the screened section. The remainder
of the annulus above the sand was sealed with bentonite chips to minimize the potential for the
infiltration of surface water into the monitoring well. Flush mount bolt-down road boxes were
set in concrete to protect the well installation and provide future access in all monitoring well
installations except Monitoring Wells 98-29 through 98-31. tn Monitoring Wells 98-29 through
98-31, above ground steel casings were installed to the protect the well installations.

Monitoring wells installed in areas where't_he potential for dense non-aqueous phase liquids
(DNAPLs} exists (i.e. Component Shop and Wheel Shop) were screened across the apparent
impacted zone based on field observations. As such, DNAPLs, if any, present in these areas

could potentially accumulate in the bottom of the well.

The completion details for the monitoring wells are presented in the Borehole Logs in
Appendix V.

3.3. Groundwater Monitoring and Sampling

* On 1998 12 01/02 and 1999 08 31/1999 09 01, all of the groundwafer monitoring wells were

measured for depth to water, presence or absence of liquid phase hydrocarbons and
hydrocarbon vapour concentration. In addition, on 1999 11 26, Monitoring Wells 99-66 through

99-68 were monitored for the above listed parameters. A dedicated Waterra® type inertial
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pump with a surge block attached and tubing were used for well development. The
development procedure consisted of placing the inertial pump, surge block and tubing into the
well and then slowly moving the surge block and pump in 0.3 m to 0.5 m long sections through
the screened portion of the monitoring well. Each section was developed for approximately one
minute and then the surge block and inertial pump was lowered to develop the next section of
screened pipe. This began at the top of the saturated well screen and continue to the bottom of
the well. Upon completion of development, the surge block was removed and the well was

purged dry using the inertial pump and tubing to remove the water containing suspended solids.

On 1998 12 15 and 1999 09 14, groundwater samples were collected from selected monitoring
wells using a peristaltic pump. Conventional groundwater sample collection techniques using
Waterra® type inertial pumps and tubing commonly result in excessive draw down in the well's
sand pack in low permeability formations such as clay and silt. This effect can result in artificial
aeration of, and entrainment of particulates in, the groundwater sample. A peristaltic pump
avoids this by sampling from the screened portion of the well at a flow rate that approaches the
natural groundwater flux. However, the peristaltic pump could not obtain sufficient hydraulic
head to collect samples from Monitoring Wells 98-24 and 98-33, and therefore, samples from
these wells were collected using Waterra® type inertial pumps and tubing. The samples were
field filtered and/or preserved as specified by the laboratory, and submitted to PASC for
analysis of one or more of BTEX, TVH, TEH, VOCs, PAHs, and dissolved metals. Samples

were collected and stored in containers provided by PASC in accordance with the following
guidelines.

Analytical Parameter Preparation/Preservations Storage Container
BTEX, TVH, vOCs NaHS0,, chilled 40 mi purge and trap vials with Teflon®lined lid
TEH HCI, chilied 250 mL amber glass container with lid
Dissolved Metals in-line 45 pm filter, HNQ3, chilled 250 mL plastic container
PAHs chilied 1 L amber glass container

Thé groundwater samples were packed in an ice-chilled cooler and shipped, via courier, to
PASC within 24 hours of sample collection. A summary of the groundwater analytical testing
program is presented in Table 2. A description of the analytical methodologies and procedures
is included in the Certificate of Analysis presented in Appendix IV,
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The slow recharge of groundwater in the monitoring wells at the time of sampling made the
measurement of field parameters (i.e. dissolved oxygen, pH, temperature and conductivity) for
stability impracticable (i.e. not enough water could be purged to attain stabilized field parameter
measurements).

Purge water generated during the well development and groundwater sampling was collected
and screened for evidence of visible liquid hydrocarbon accumulations. The purge water
collected during the assessment did not contain any evidence of visible liquid hydrocarbon
accumulations and, as such, was discharged onto the ground in a location adjacent to the
monitoring well from which it was purged. No purge water was discharged into, or adjacent to,
any surface water bodies.

For laboratory QA/QC, two blind duplicate groundwater samples were submitted for BTEX, TVH
and -TEH analyses. In addition, three blind duplicate groundwater samples were submitted for
VOC analysis and one blind duplicate groundwater sample was submitted for dissolved metals
analysis. -

3.4. Monitoring Well Survey

On 1998 12 01/02, 1999 08 31 and 1999 11 26, the monitoring well elevations were surveyed
by MECI personnel relative to geodetic datum using City of Winnipeg benchmarks. The survey
data are included in AppendixVl. The boreholes/monitoring wells and test pits were
horizontally surveyed with respect to local physical features during the drilling and test pitting
investigations.

3.5. Hydraulic Conductivity and LPH Baildown Testing

Rising head bail tests were performed on monitoring wells screened in the clay, located in the
former locomotive fuelling facility area {(Monitoring Wells 98-2 and 98-9) and in a monitoring
well screened in the silt, the former tank car cleaning area (Monitoring Well 98-24), to estimate
hydraulic conductivity. The tests were performed by bailing the monitoring wells dry and
manually monitoring the subsequent rise in water level in the well over time. The data was
subsequently analysed using the Bouwer and Rice (1976, 1989) method for unconfined
aquifers.
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Purge water generated during the hydraulic conductivity tests was collected and screened for
evidence of visible liquid hydrocarbon accumulations. The purge water collected during the
assessment did not contain any evidence of visible liquid hydrocarbon accumulations and, as
such, was discharged onto the ground in a location adjacent to the monitoring well from which it
was purged. No purge water was discharged into, or adjacent to, any surface water bodies.

LPH baildown tests were conducted in two monitoring wells containing measured LPH
thicknesses of 344 mm on 1998 12 03 (Monitoring Well 98-10) and 429 mm on 1999 10 29
(Monitoring Well 98-13). The test was conducted by rapidly removing LPH and as litlle water as
possible from the well. The rates of recovery of both the LPH and the water in the well were
subsequently measured. The procedure and interpretation followed the method described by
Hughes et a/' and Huntley®. The proposed theory is that after LPH is removed, the water table
that had been artificially depressed (due to density differences between water and LPH) will
rebound, and then will return to the original depressed level as the LPH re-enters the well.
Ouring recovery, there is a piezometric response to unloading of hydrocarbon from the
formation into the well, which generates an observed inflection point in the curve of water level
and LPH thickness. Assessment of the difference between the water level in the well and the
height of LPH in the well at the inflection point is considered by Gruszczenski® to be the “true”
thickness of mobile LPH in the formation.

Additionally, Huntley suggests that the response of the LPH is proportional to the response of
the groundwater affected by removal of the slug of waterhydrocarbon. As a result, the
baildown test data for the water phase can be interpreted using the method of Bouwer and
Rice™ ® for slug test analysis in water, and the resulting hydraulic conductivity can be used to
calculate a transmissivity of the hydrocarbon phase by multiplying by a factor that corrects for

the density differences. The transmissivity can then be qualitatively compared to results from

Hughes, J.P., C.R. Sullivan and R.E. Zinner. Two Techniques for Determining the True Hydrocarbon Thickness in
an Unconfined Aquifer. Proceedings, Petroleum Hydrocarbons and Organic Chemicals in Ground Water.
Prevention, Detection and Restoration. Nalional Water Well Association, Houslon, Texas, 1998. Pp. 291-314.
Huntley, David, Analytic Determination of Hydrocarbon Transmissivity From Bail Down Tests, Petroleum
Hydrocarbons and Organic Chemicals in Groundwater: Prevention, Detection and Remediation; symposium,
Houston, Texas, November 12 - 14 1957, pp. 183-195.

Gruszczenski, T.S., 1987, Determination of a Realistic Estimate of an Actual Formation Thickness Using
Monitoring Wells: A Field Bailout Test. Proceedings, Petroleum Hydrocarbons and Organic Chemicals in Ground
Water. Prevention, Detection and Restoration, National Water Well Association, Houston, Texas, pp. 235-254.
Bouwer, H., & R.C. Rice, 1976. A Slug Test for Determining Hydraulic Conductivity of Unconfined Aquifers with
Completely or Partially Penetrating Wells. Water Resources Research, pp. 12:423-28,

Groundwater, V. 27, No. 3, 1989, The Bouwer-Rice siug test - an update.
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other welis containing LPH, or can be applied to a determination of potential product

recoverability from the well.
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4. RESULTS OF ASSESSMENT
41. Stratigraphy

The following sections provide information on the general stratigraphy encountered in each
investigated area of concern. Detailed geological information obtained during the drilling and
test pitting program can be found in the Borehole and Test Pit Logs in Appendix V.

4.1.1.  Former Locomotive Fuelling Facility

Surficial fill material was encountered at the former locomotive fuelling facility area with
observed thicknesses ranging from approximately 0.7 m to 1.8 m. The fill material generally
consisted of sand, gravel, silt, clay, and/or ballast. Beneath the fill material, light brown silt with
some clay was encountered at depths ranging from 1.0 m to 2.9 m below grade, except in
Borehole 99-57 in which the silt was not intersected. In Borehole 98-7, the silt was encountered
at depths of 1.3 m.to 2.1 m below grade and 3.0 m to 3.8 m below grade. Beneath the silt in
the boreholes in which silt was encountered, (and beneath the fill materials in Borehole 99-57)
brown clay extended to the maximum depth of investigation in this area (6.1m). In
Boreholes 98-6 through 98-8, 99-36 through 99-40, 99-58, and 99-66 through 99-68, a black to
greyish brown clay layer, with thicknesses rang'ing from 0.2 m to 0.8 m, was encountered
between the fill material and the silt. Grey or black staining was observed in Boreholes 99-36
and 99-38 from 1.8 mto 2.2 m and 1.5 m to 1.8 m below grade, respectively.

Grain-size analysis was completed on a sample collected from Borehole 98-3
(Sample BH98-3-3) from a depth of 2.4 m below grade. The grain-size distribution curve is
presented in Appendix VII. According to the data obtained from the hydrometer test, this
sample was classified as a silt with some clay and trace fine sand. The field description
corresponds to the classification determined by grain-size analysis.

Stratigraphic cross sections of the former locomotive fuelling area are presented on Drawings
W8140B-011 and W8140B-012 in Appendix I.

4.1.2.  Active Locomotive Fuelling Facility

The fill material in Barehales 88-10 and 98-13, located east and north, respectively, of the

active locomotive fuelling facility, consisted of sand and gravel to depths of 3.0 m and 4.0 m
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below grade, respectively. The fill material in these boreholes was underlain by brown clay to
approximately 5.3 m below ground surface. The fill material in the remaining boreholes
(Boreholes 98-11, 98-12 and 99-41 through 99-44) ranged in depth from 1.0 m to 2.1 m below
grade. Beneath the fill in Boreholes 98-11, 98-12 and 99-41, a brown to black clay layer was
encountered, ranging in thickness from 0.2 m to 0.6 m. Underlying the clay in these boreholes
and the fill in Borehole 99-43, was a light brown silt layer, ranging in thickness from 0.3 m to
0.9 m. Beneath the silt in Boreholes 98-11, 98-12, 99-41, and 99-43 and the fill materials in
Boreholes 99-42 and 99-44 was brown clay to the maximum depth of investigation in this area

(6.1 m). Black stained silt inclusions were observed in Borehole 99-42 from 2.1 m to 2.4 m
below grade.

Grain-size analysis was completed on a sample collected from Borehole 99-43
(Sample BH99-43-3) from a depth of 1.7 m below grade. The grain-size distribution is
presented in Appendix VIl. According to the sieve analysis, this sample was classified as fine
grained (i.e. Dsp <75 pm sieve). The soil type of Sample BH99-43-3 could not be confirmed as
a hydrometer test was not conducted for this sample. The field description (silt) corresponds to
the classification determined by grain-size analysis.

4.1.3.  Above Ground Diesel Fuel Storage Tank Areas

The surficial material in the areas adjacent to the diesel fuel ASTs, located northeast of the
Diesel Shop and west of the MERF building, consisted of clay, crushed rock, sand, 'gravel,
and/or silt fill to approximately 1.2 m below grade. In Boreholes 98-15 through 98-19, 98-32,
99-45, 99-47, and 99-48, the fill material was underlain by a clay layer approximately 0.3 m
thick. Beneath the clay in these boreholes and beneath the fill in Borehole 99-46, was clayey
silt which extended to depths ranging from 1.8 m to 2.4 m below grade. Beneath the silt in all

boreholes was brown clay which extended to the maximum depth of investigation (5.2 m) in
these areas.

The stratigraphy observed in the test pits excavated adjacent to the diese! fuel AST located in
the west end of the Yard consisted of sand and/or gravel fill to approximately 0.8 m below

grade, underlain by a silt and/or clay to the maximum depth of excavation (2.1 m).
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4.1.4. Frog Shop

The stratigraphy encountered in the former heating oil AST area, located adjacent to the
southwest corner of the Frog Shop, consisted of sand and gravel and/or clay fill materials which
ranged from 0.6m to 1.7m thick. Underlying the fill materials was a black clay layer
approximately 0.3 m thick, except in Borehole 98-34. Beneath the fill in Borehole 98-34 and the
clay in the remaining boreholes was light brown silt which extended to depths ranging from
1.7 m to 3.2 m below grade. Beneath the silt was brown clay which extended to the maximum
depth of investigation in this area (4.6 m),

4.1.5.  Former Tank Car Cleaning Area

Sand, gravel, clay, and/or silt fill materials were encountered from grade to approximately 1.3 m
below grade in the former tank car cleaning area. The fill materials were underlain by light
brown silt which extended to a depth of approximately 2.6 m below grade. Beneath the silt was
brown clay which extended to the maximum depth of investigation in this area (4.9 m). .

Grain-size analysis was completed on a sample obtained from Borehole 98-24
(Sample BH98-24-5), located in the former tank car cleaning area, from a depth of 3.8 m below
grade. The grain-size distribution curve is presented in Appendix VII. According to the data
obtained from the hydrometer test, this sample was classified as a silty clay. The field

description corresponds to the classification determined by grain-size analysis.
4.1.6. Former Leaking Tank Car Area

At the former leaking tank car area, the surficial fill materials consisted of sand, gravel, clay,
and/or silt which extended to depths of 1.1 m to 1.7 m below grade, except in Borehole 99-53
where the fill extended to 2.8 m below grade. Clay was encountered beneath the fill materials
and extended to depths ranging from 1.3 m to 2.6 m below grade, except in Borehole 99-53,
where the clay extended to the maximum depth of investigation in this borehole (4.6 m).
Beneath the clay in the remaining boreholes, light brown silt with some clay was encountered
and extended to approximately 2.4 m below grade. Underlying the silt was brown clay to the
maximum depth of investigation in this area (5.3 m).

The stratigraphy observed in the test pits excavated in the former leaking tank car area

consisted of sand, gravel, silt, clay, and/or apparent semi-solidified waste paint to depths
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ranging from 1.0 m to 1.7 m below grade. Beneath the fill materials was a clay which extended
to the maximum depth of excavation in this area (1.8 m).

4.1.7.  Soil Stockpiling Area

The stockpiled fill material in the soil stockpiling area extended to an average depth of 1.8 m
below grade and consisted of sand, gravel, silt, and/or clay. In Test Pits 98-6, 98-8 and 99-23,
the fill extended to depths of 2.6 m, 3.2 m and 2.4 m below grade, respectively. Beneath the fill
materials, an organic layer approximately 0.3 m thick was encountered. The organic layer
consisted of either organic clay (Boreholes 98-29 through 98-31, Test Pits 98-2 through 98-4,
98-7, 98-8, 98-10 and 99-16 through 99-23), organic silt (Test Pits 98-5 and 98-11) or peat
(Test Pits 98-6 and 98-9). Beneath the organic layer, brown clay was encountered to
approximately 2.3 m below ground surface. Beneath the clay was light brown clayey silt to a

depth of approximately 3.6 m. Brown clay extended to the maximum depth of investigation in
this area (5.2 m).

4.1.8. Component Shop

In Boreholes 99-60 through 99-62, the fill material consisted of clay, gravel, sand, crushed
limestone, and concrete rubble and extended from 0.2 m to 0.7 m below grade. Beneath the fill
material in these boreholes was a clay fayer, ranging in thickness from 0.2 m to 0.9 m, beneath
which was light brown silt that extended to approximately 2.3 m below grade. Beneath the silt
was brown clay which extended to the maximum depth of investigation in these boreholes
(4.6 m). In Boreholes 98-35 and 99-63, the fill extended to 2.0 m and 2.8 m below grade,

respectively, beneath which was brown clay that extended the maximum depth of investigation
in these boreholes (5.2 m).

Grain-size analysis was completed on a sample obtained from Borehole 99-61 from a depth of
2.1m below grade (Sample BH99-61-3). The grain-size distribution is presented in
Appendix VIl.  According to the sieve analysis, Sample BH99-61-3 was classified as fine
grained (i.e. Dsp<75 pm). The soil type of Sample BH99-61-3 could not be confirmed as a
hydrometer test was not conducted for this sample. The field description (silt) corresponds to
the classification determined by grain-size analysis.
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4.1.9. Wheel Shop

The fill materials in the Wheel Shop area consisted of clay, silt, sand, and/or gravel and
extended to depths ranging from 1.1 m to 2.7 m below grade. Beneath the fill was a light brown
silt layer, ranging in thickness from 0.3 m to 0.6 m, except in Boreholes 99-55 and 99-56. In
Borehole 99-55, there was a clay layer (0.3 m thick) between the fill and the silt and, in
Borehole 99-56, the silt layer was not intersected. Beneath the silt in Boreholes 98-33, 99-55
and 99-59 and the fill in Borehole 99-56, was brown clay which extended to the maximum depth
of investigation in this area {4.9m). In addition, a second silt layer was encountered in
Borehole 98-33 from 2.0 mto 2.6 m.

Grain-size analysis was completed on samples obtained from Borehole 98-33 from depths of
24 m (Sample BH98-33-3) and 3.8 m (Sample BH98-33-5) below grade. The grain-size
distribution curves are presented in Appendix VIl. According to the distribution curves,
Sample BH98-33-3 (sieve test) was classified as fine grained (i.e. Dgo<75 um) and
Sample BH98-33-5 (hydrometer test) was classified as a silty clay. The soil type of
Sample BH98-3-3 could not be confirmed as a hydrometer test was not conducted for this
sample. The field descriptions of silt for Sample BH98-33-3 and silty clay for Sample BH98-33-
5 corresponds to the classification determined by grain-size analysis.

4.1.10. Diesel Heavy Repair Shop

The stratigraphy encountered in the Diesel Heavy Repair Shop consisted of sand, ballast, clay,
and/or gravel fill to depths ranging from 0.6 m to 1.1 m below grade, beneath which was light
brown silt that extended to 2.4 m below grade. Underlying the silt, brown clay extended to the
maximum depth of investigation in this area (6.1 m). '

4.2. Hydrogeology
4.2.1.  Site Monitoring

Liquid levels and subsurface vapour concentrations in the monitoring wells were measured on

1998 12 01/02 and 1999 08 31/1999 09 01. In addition, Monitoring Wells 99-66 through 99-68 -

were monitored on 1999 11 26. The monitoring results are included in Appendix VIll. The
ranges in depth to groundwater across the investigated areas of concern for each monitoring
period are shown in the table below.
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1998 12 01/02 1999 08 31/09 01
Monitoring Well Depth {(m) Monitoring Well Depth (m)
Minimum 98-2 0.6 98-8 0.4
Maximum ° ~ 98-12 5.9 99-43 2.6

The average depth to groundwater increased approximately 0.4 m from 1998 12 01/02 to
1999 08 31/1999 09 01.

Based on the water levels measured in the monitoring wells on 1998 12 01/02 and
1999 08 31/1999 09 01, groundwater contours have been inferred for the former locomotive
fuelling facility, the active locomotive fuelling facility, the above ground diesel storage tank area,
the former tank car cleaning area, the former leaking tank car area, the soil stockpiling area,
and the Wheel Shop. The inferred groundwaier contours for these areas are presented on
Drawings W8140B-013 through W8140B-024. The apparent groundwater flow direction and
inferred groundwater contours for the remaining investigated areas of concern could not be
calculated as the groundwater levels for the wells had not stabilized, there were insufficient data
points (i.e. could not triangulate groundwater elevations) and/or no average gradient was

apparent.

Using the data obtained during this investigation, the apparent direction of groundwater tlows
and average hydraulic gradients for each monitoring peried are presented in the table below.

Area of Concern Apparent Direction of Groundwater Flow Hydraulic Gradient (m/m)
1998 12 01/02 1999 08 31/09 01 1999 12 01/02 1999 08 31/08 01

Former Locomotive northeast to noriheast to west 0.03 0.05
Fuelling Facility northwest
Active Locomotive northeast east 0.03 0.05
Fuelling Facility
Above Ground Diesel indeterminate east - 0.003
Tanks
Frog Shop indeterminate indeterminate - -
Former Tank Car northwest west 0.007 0.03
Cleaning Area
Former Leaking Tank southeast southeast 0.009 0.01
Car Area
Soil Stockpiling Area north north 0.004 0.003
Component Shop indeterminale indeterminate - -
Whee!l Shop indeterminate southwest - 0.02
Diesel Heavy Repair indeterminate indeterminate - .
Shop
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Subsurface hydrocarbon vapour concentrations greater than 10,000 parts per million (ppm)
were measured in monitoring wells located in the former locomotive fuelling area on 1998 12 02
(Monitoring Wells 98-1, 98-4, 98-7, and 98-8) and 1999 08 31 (Monitoring Wells 98-1, 98-2 and
99-36), and in the active locomotive fuelling area on 1998 12 02 (Monitoring Well 98-12) and
1999 08 31 (Monitoring Wells 99-43 and 99-44). Elevated vapour concentrations (i.e. greater
than 1,000 ppm) were measured in Monitoring Well 88-3 on 1998 12 02 and 1999 08 31
(1,200 ppm and 1,540 ppm, respectively) and in Monitoring Wells 98-10 (4,620 ppm) and 98-13
(1,540 ppm) on 1999 08 31. Subsurface vapour concentrations in the remaining wells did not
exceed 660 ppm on both monitoring dates. In addition, as Monitoring Wells 99-66 through
99-68 were installed after the July 1999 drilling program (1999 10 29), these wells were
monitored on 1999 11 26 and had measured vapour concentrations greater than 10,000 ppm
(Monitoring Wells 99-66 and 99-67) and 2,640 ppm (Monitoring Well 99-68).

Based on the rising head bail tests performed on Monitoring Wells 98-2, 98-9 and 98-24, the
horizonta! hydraulic conductivity was estimated to be 9 x 10 m/s for Monitoring Well 98-2
(clay), 1 x 10® m/s for Monitoring Well 98-9 (clay) and 8 x 107 mv/s for Monitoring Well 98-24
(sit). The test results and calculations are provided in Appendix IX. Using the hydraulic
conductivities measured in the rising head bail tests, the measured hydraulic gradients at the
former locomotive fuelling facility and the former tank car cleaning area and an assumed
_effective porosity of 0.2 (approximate value for silts and clays), the groundwater seepage
velocities are estimated to be in the order of 25 x 10° m/s (0.1 m/year) to 2 x 10 (0.07 m/year)
beneath the former locomotive fuelling area and 1 x 10 m/s (0.3 m/year) beneath the former

tank car cleaning area.
4,2.2. Liquid Phase Hydrocarbons

Liquid phase hydrocarbons (LPH) were detected in Monitoring Wells 98-10 on 1998 12 02 and
1999 08 31, in Monitoring Well 99-13 on 1998 12 02, 1998 12 03, 1999 08 31, and 1999 10 29,
in Monitoring Wells 98-3 and 98-4 on 1999 08 31 and in Monitoring Well 99-66 on 1999 11 26.

The apparent LPH thicknesses on these dates are shown below.
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Date Apparent LPH Thickness (mm)
MW 98-3 MW 98-4 MW 98-10 MW 98-13 MW 99-66
1999 12 02 0 0 344 4 NM?
1999 12 03 NM' NM! 344° 108 N
1999 08 31 5 28 97 530 NM?
1999 10 29 Nm* NM* N 429 N?
1999 11 26 NM® NM® NM® NM® 1

NM - not measured

! . Monitoring well monitored on 1999 12 02
- LPH baildown test conducted.

2

3. Monitoring Well 99-66 installed on 1999 10 29.
“ . Only Monitoring Well 98-13 monitored on this date
3. Only Monitoring Wells 99-66 through 99-68 monitored on this date.

In monitoring wells where LPH was detected, the LPH was bailed from the well using a

disposable polyethylene bailer and the thickness immediately after bailing was measured. All

LPH bailed was disposed of into the drip trays at the active locomotive fueliing facility. The

volumes bailed from each well are shown in the table below.

Date Volume of LPH Bailed (mL}
MW 98-3 MW 98-4 MW 88-10 MW 98-13 MW 99-66
1998 12 03 - - 1,700 100 -
1999 08 31 10 30 105 1,200 -
1999 10 29 - - - 1,100 -
1999 11 26 - - - - -
Total 10 30 1,805 2,400 0

it should be noted that at the time of the investigation, the screen sections were instalied to

intersect the impacted area, if any, and to straddle an anticipated groundwater level of 2 m to

3m below grade, which typically corresponds to levels found at other sites throughout

Winnipeg.

However, during site monitoring, water levels were elevated and, in several

monitoring wells, measured water levels measured were above the top of the screened section.

As such, any LPH potentially present in the soils surrounding the monitoring well would be

trapped in the soil as residual hydrocarbons until the groundwater elevation decreases. Based

on MECI's experience in the Winnipeg area, the greatest LPH thickness measured in a given

monitoring well generally correlates to periods of low groundwater elevation (i.e. winter).
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The monitoring wells located adjacent to the degreasers formerly located in the Component
Shop (Monitoring Wells 98-35 and 99-60 through 99-63) and the Wheel Shop (Monitoring
Wells 98-33, 99-55, 99-56, and 99-59) were monitored for DNAPLs using an ORS Interface
Probe™. The probe was lowered to the bottom of the well to detect any DNAPL that may have
accumulated at the bottom of the well. DNAPLs have not been detected to date in the wells
located in the Component Shop and adjacent to the Wheel Shop.

.LPH baildown tests were conducted on Monitoring Well 98-10 on 1998 12 03 and on Monitoring
Well 98-13 on 1999 10 29. The baildown test data, including the curves for LPH, water and
potentiometric elevations and a plot of log drawdown versus time, are included in Appendix X.

The baildown test results were examined using three methods. The simplest and most
qualitative is the measurement of recovery rate as a determination of LPH mobility and potential
recovery from the well. After approximately three hours, the LPH in Monitoring Well 98-10
recovered {0 44% of the original bailed thickness. After approximately two hours, the LPH in
Monitoring Welt 98-13 recovered to 48% of the original bailed thickness.

Gruszczenski (1987) provides an empirical inflection point method for estimating the thickness
of mobile LPH in the formation from baildown test data. The term “true” is used by MECI in
quotations, as the LPH is actually spread through a greater thickness of the formation at
variable oil saturations, rather than the simplified layer of 100% oil saturation assumed by
Gruszczenski. However, this method does provide a measure of the total LPH in the formation.
Based on Figure 1, Appendix X, the “true” mobile LPH thickness at Monitoring Well 98-10 was
determined to be approximately 105 mm. Based on Figure 2 in Appendix X, the “true” mobile
LPH thickness ai Monitoring Weil 98-13 was determined to be approximately 60 mm.

Huntley provides a methodology for estimating LPH transmissivity from baildown test data using
the Bouwer and Rice bail test method. The assumptions inherent in the calculations are that
the LPH density is 0.85 g/mL (diesel fuel) and that the radius of influence for the test is similar
for both the LPH phase and the water phase. Since the Bouwer and Rice analysis provides

estimates of hydraulic conductivity and not transmissivity, the estimates were converted to

transmissivity by multiplying by the oil saturated screen length used in the Bouwer and Rice
calculation. The estimated LPH transmissivity at Monitoring Welis 98-10 and 98-13 was
45x10%m%s and 1.4x10°m?s, respectively. These values are consistent with the
qualitative interpretation of recovery data, indicating relatively high LPH mobility and
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recoverability in the granular fill materials in which Monitoring Wells 98-10 and 98-13 are

screened.
4.3. Analytical Results

The soil and groundwater analytical program is summarized in Table 2. Laboratory results are
summarized in Tables 3 to 10 for the soil analyses and in Tables 11 to 14 for the groundwater
analyses, along with the applicable guidelines/criteria for comparison and/or information
purposes, as discussed in Section 2.0 of this report. The detailed analytical reports are
provided in Appendix IV, which include information on the laboratory analytical methodology.
Table 1 presents a summary of analytes which exceeded the applicable guidelines/criteria.

4.3.1.  Former Locomotive Fuelling Facility
4.3.1.1. Soil Quality

Eighteen samples collected from boreholes located at the former locomotive fuelling facility
were analysed for BTEX, TVH and TEH. Six of the samples were analysed for MOG and one
sahple was analysed for PAHs. Xylenes were detected at concentrations greater than the
CCME (1999) Industrial land use guideline in samples collected from Boreholes 98-1, 98-3, 98-
4, 99-36, and 99-39 at depths ranging from 2.1 m to 2.4 m below grade. TVH and/or TEH
concentrations-measured in samples recovered from Boreholes 98-1 through 98-4, 98-6, 98-8,
98-9, 99-36 through 99-40, 99-57, 99-58, and 99-68 at depths ranging from 0.6 m to 2.4 m
below grade, were greater than the Manitoba Environment (1993) Level li| criteria. In addition,
a sample recovered from Borehole 98-6 from a depth of 0.6 m below grade, contained MOG at
a concentration greater than the Manitoba Environment (1993) Level Ili criterion. The
remaining parameters were not detected in the samples analysed at concentrations greater

than the referenced guidelines/criteria.
4.3.1.2. Groundwater Quality

Groundwater samples collected from Monitoring Wells 98-2, 98-4 and 98-8 were analysed for
BTEX, TVH and TEH. In addition, the sample recovered from Monitoring Well 98-2 was
analysed for PAHs. Dissolved toluene, TVH and TEH were detected in the sample collected
from Monitoring Well 98-2 at Cohcentrations that appeared to be elevated compared to

concentrations detected in the remaining groundwater samples from this area of concern. In
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addition, five PAH components (fluorene, naphthalene, 1-methyinaphthalene,
2-methylnaphthalene, and phenanthrene) were detected in this sample; however, there are no
applicable guidelines for these parameters. The remaining PAH components in this sample
were not detected at concentrations greater than the laboratory limit of quantitation.

4.3.2.  Active Locomotive Fuelling Facility
4.3.2.1. Soil Quality

Six soil samples from the active locomotive fuelling facility area were analysed for BTEX, TVH
and TEH. In addition, two samples were analysed for MOG. The samples collected from
Boreholes 98-10, 98-13 and 99-43 at depths ranging from 1.4m to 2.9 m below grade
contained TVH and/or TEH at concentrations greater than the Manitoba Environment (1993)
Level lll criteria. [n addition, the samples analysed from Boreholes 98-10 and 99-43 contained
MOG at concentrations greater than the referenced Level Ill criterion. The concentrations of

the remaining parameters in the samples analysed were less than the referenced
guidelines/criteria.

4.3.2.2. Groundwater Quality

A groundwater sample collected from Monitoring Well 98-11 was analysed for BTEX, TVH and
TEH. In addition, LPH samples were coilected from Monitoring Wells 98-10 and 98-13 and
submitted for LPH characterization analysis. Dissolved hydrocarbons were not detected at
concentrations greater than the laboratory limit of quantitation in the sample collected from
Monitoring Well 98-11. The LPH samples collected from Monitoring Welis 98-10 and 98-13
contained hydrocarbons primarily in the diese! fuel range (i.e. Cy; to Cy) with some heavy-end
hydrocarbons (i.e. Cy to Ca2) present.

4.3.3. Above Ground Diesel Fuel Storage Tank Areas

4.3.3.1. Soil Quality

Nine soil samples recovered from the diesel AST areas were analysed for BTEX, TVH and .

TEH. Five samples were recovered from Boreholes 98-16, 98-17, 98-19, 99-46, and 99-48,
located adjacent to the ASTs situated to the northeast of the Diesel Shop, one sample was
recovered from Borehole 98-32, located adjacent to the AST situated west of the MERF
building, and three samples were collected from Test Pits 98-1, 99-12 and 99-14, located
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adjacent to the AST situated in the west end of the Yard. In addition, the blind duplicate sample
(Sample BH98-19-12) for the sample analysed from Borehole 98-19 was analysed for PAHs
and polychlorinated biphenyls (PCBs). All of the samples analysed from the above ground
diesel storage tank areas, with the exception of the samples from Boreholes 98-32 and 99-48,
contained TEH at concentrations greater than the Manitoba Environment (1993) Level il
criterion at depths ranging from 0.7 m to 1.5 m below grade. In addition, the sample analysed
from Test Pit 99-14 contained xylenes at a concentration greater than the referenced guideline.
Sample BH88-19-12 contained several PAHs at concentrations greater than the CCME (1999)
Industrial land use guidelines. The concentrations of the remaining parameters in the samples

analysed were less than the referenced guidelines/criteria.
4.3.3.2. Groundwater Quality

Groundwater samples coilected from Monitoring Wells 98-17 and 98-19, located adjacent to the
diesel ASTs situated northeast of the Diese! Shop, were analysed for BTEX, TVH and TEH. In
addition, the sample collected from Monitoring Well 98-19 was analysed for PAHs. BTEX, TVH
and TEH were not detected at concentrations greater than the laboratory limit of quantitation in
the samples analysed. Three PAH components (benzo(a)pyrene, fluoranthene and pyrene)
were detected in the sample collected from Monitoring Well 98-19; however, there are no
applicable guidelines for these parameters. The remaining PAH components in this sample
were not detected at concentrations greater than the laboratory limit of quantitation.

4.3.4. Frog Shop
4.3.4.1. Soil Quality

Five samples recovered from boreholes located southwest of and inside the Frog Shop were
analysed for BTEX, TVH and TEH. Samples from Boreholes 98-34 and 99-49, collected from
depths of 1.7 m and 1.8 m below grade, respectively, contained TEH at concentrations greater
than the referenced Level Ill criterion. The concentrations of the remaining parameters in the

samples analysed were less than the referenced guidelines/criteria.
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4.3.4.2. Groundwater Quality

A groundwater sample collected from Monitoring Well 98-34 was analysed for BTEX, TVH and
TEH. Concentrations of toluene, ethylbenzene, xylenes, TVH, and TEH were detected:

however, there are no applicable guidelines for these parameters.
4.3.5.  Former Tank Car Cleaning Area
4.3.5.1.  Soil Quality

Soil samples recovered from Boreholes 98-22 and 98-24, located east and west of the former
tank car cleaning area, respectively, were analysed for BTEX, TVH and TEH. In addition, one
sample from Borehole 98-22 was analysed for phenols and PCBs, and the sample recovered
from Borehole 98-24 was analysed for PAHs, MOG and metals. The parameter concentrations

in all of the samples analysed were less than the referenced guidelines/criteria.
4.3.5.2. Groundwater Quality

Groundwater samples were collected from Monitoring Wells 98-22 and 98-24 and analysed for
BTEX, TVH and TEH. The sample collected from Monitoring Well 98-24 was also analysed for
PAHs and metals. TEH was detected in the sample collected from Monitoring Well 98-24 at a
concentration that appeared to be elevated compared to the concentration detected in the
- remaining groundwater sample from this area of concern. BTEX and TVH were not detected in
the samples collected at concentrations greater than the laboratory limit of quantitation.
Sixteen PAH components and nine metals were detected in the sample collected from
Monitoring Well 98-24; however, there are no applicable guidelines for these parameters.

4.3.6. Former Leaking Tank Car Area
4.3.6.1. Scil Quality

Soil samples recovered from Boreholes 98-25, 98-26 and 98-28, and Test Pit 99-28 were
analysed for BTEX, TVH and TEH. Soil samples recovered from Boreholes 99-50, 99-51 and

99-53, and from Test Pit 99-29 were analysed for TEH. In addition, a sample recovered from

Borehole 98-25 was analysed for PAHs. VOC analysis was completed on samples recovered
from Boreholes 98-25 and 98-26 and from Test Pit 99-28. Metals analyses was conducted on
soil samples recovered from Boreholes 98-25, 98-26, 99-50, 99-51, and 99-53, and from Test
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Pits 99-28 and 99-29. Phenols analysis was also conducted on a sample recovered from
Borehole 98-26. Soil samples recovered from Boreholes 98-25, 98-26, 99-50, 99-51 and from
Test Pits 99-28 and 99-29, at depths ranging from 0.4 m to 1.4 m below grade, contained TEH
at concentrations greater than the Manitoba Environment (1993) Level Il criterion. In addition,
the sample recovered from Test Pit 99-28 contained xylenes and TVH at concentrations greater
than the CCME (1999) Industrial land use guideline and the referenced Level Ill criterion,
respectively. Arsenic, copper, lead, nickel, and/or zinc concentrations greater than the CCME
(1999) Industrial land use guidelines were detected in samples collected from Boreholes 98-25,
98-26 and 99-50, and from Test Pits 99-28 and 99-29, at depths ranging from 0.4 mto 1.4 m
below grade. The concentrations of the remaining parameters in the samples analysed were

less than the referenced guidelines/criteria.
4.3.6.2. Groundwater Quality

Groundwater samples collected from Monitoring Wells 98-25 and 98-26 were analysed for
concentrations of BTEX, TVH, TEH, VOCs, and metals. The sample collected from Monitoring
Well 98-25 was also analysed for PAH concentrations. Dissolved BTEX, TVH and TEH were
not detected at concentrations greater than the laboratory limit of quantitation in these samples.
PAHSs in the sample collected from Monitoring Well 98-25 were not detected at concentrations
greater than the laboratory limit of quantitation. VOCs were not detected at concentrations
greater than the laboratory limit of quantitation in the samples analysed, with the exception of
one VOC component (1,2-dichloroethane) in the sample collected from Monitoring Well 98-25.
Dissolved manganese was detected in the sample collected from Monitoring Well 98-26 at a
concentration that appeared to be elevated compared to ‘a concentration detected in the
remaining groundwater sample from this area of concern.

4.3.7.  Soil Stockpiling Area
4.3.7.1. Soil Quality

Thirteen soil samples, recovered from Borehole 98-31 and Test Pits 98-2, 98-4 through 98-8,
98-11, 99-16, 99-19, 99-20, and 99-21, were analysed for BTEX, TVH and/or TEH. Four of the -
samples analysed (Samples TP98-2-1, TP98-7-1, TP99-20-3, and TP99-21-2), recovered from
depths ranging from 0.4 m to 1.2 m below grade, contained TEH at concentrations greater than
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the Manitoba Environment (1993) Level Il criterion. The concentrations of the remaining
parameters in the samples analysed were less than the referenced guidelines/criteria.

4.3.8. Component Shop
4.3.8.1.  Soil Quality

Four samples recovered from Boreholes 98-35, 99-61, and 99-63, located near the former
vapour degreaser pit in the Component Shop, welre analysed for BTEX, TEH and VOCs. One
sample, recovered at a depth of 3.8 m below grade from Borehole 98-35, contained two VOC
components (trichloroethene and tetrachloroethene) at concentrations greater than the CCME
(1999) Industrial land use guideline. The concentrations of the remaining parameters in the

samples analysed were less than the referenced guidelines/criteria.
4.3.8.2. Groundwater Quality

Groundwater samples were collected from Monitoring Wells 98-35, 99-60, 99-61, and 99-63
and analysed for BTEX and VOCs. In addition, the sample collected from Monitoring
Well 98-35 was analysed for TVH and TEH and the samples collected from Monitoring
Wells 98-35, 99-61 and 99-63 were analysed for dissolved metals. BTEX and TEH were not
detected at concentrations greater than the laboratory limit of quantitation in the groundwater
samples analysed. TVH was detected at a concentration greater than the laboratory limit of
guantitation in the sample collected from Monitoring Well 98-35; however, there is no guideline
for TVH.

Chloroform, tetrachloroethene (i.e. perchloroethene) and/or trichioroethene were detected in the
samples collected from Monitoring Wells 98-35, 99-61 and 99-63 at concentrations that
appeared to be elevated compared to concentrations detected in the remaining groundwater
samples from the Component Shop. Degradation by-products of these solvents, including
1,1-dichloroethene and/or vinyl chloride, were aiso detected in the groundwater samples from

all of the monitoring wells sampled. Additionally, .the chlorinated hydrocarbon

1,1,1-trichlorcethane and one of its degradation by-products 1,1-dichloroethane were detected 7

in all of the samples collected from the wells located in the Component Shop. However, there
are no applicable guidelines/criteria for these parameters.
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Several dissolved metals parameters were detected in the samples analysed; however, there

did not appear to be any trends in the concentrations when compared to one another.
4.3.9. Whee!l Shop
4.3.9.1. Soil Quality

Seil samples recovered from Boreholes 98-33, 99-56, and 99-59, at depths ranging from 1.8 m
to 3.8 m, were analysed for BTEX and VOCs. In addition, the samples recovered from
Borehole 98-33 were analysed for TVH and TEH. Two samples from Borehole 98-33, at depths
of 2.4 m and 3.8 m below grade, respectively, contained tetrachloroethene at concentrations
greater than the CCME (1999) Industrial land use guideline. The concentrations of the
remaining parameters in the samples analysed were less than the referenced
guidelines/criteria.

4.3.9.2. Groundwater Quality

Groundwater samples were collected from Monitoring Wells 98-33, 99-55, 99-56, and 99-59,
and analysed for BTEX and VOCs. In addition, the sample collected from Monitoring
Well 98-33 was analysed for TVH and TEH, and the samples collected from Monitoring
Wells 98-33, 99-56 and 99-59 were analysed for dissolved metals. BTEX and TEH were not
detected at concentrations greater than the laboratory limit of quantitation. TVH was detected
in the sample collected from Monitoring Well 98-33; however, there is no applicable guideline
for this parameter. Tetrachloroethene was detected in the sample collected from Monitoring
Well 88-33 at a concentration that was elevated compared to concentrations in the remaining
samples analyse'd for VOCs. The dissolved tetrachloroethene concentration measured in the
sample coltected from Monitoring Well 88-33 is approximateiy 90% of the aqueous solubility of
tetrachloroethene. This, combined with the high residual tetrachloroethene soil concentration in
this borehole, suggests that DNAPL may be present in the vicinity of Monitoring Well 98-33.

Relatively elevated dissolved iron was detected in the groundwater sample recovered from
Monitoring Well 99-59 which may be a result of organic compound biodegradation in the vicinity
of the well. However, the elevated iron concentration is not considered to be a significant

environmental concern.
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4.3.10. Diesel Heavy Repair Shop
4.3.10.1. Soil Quality

Soil samples recovered from Borehole 98-14 and Test Pits 99-24 through 99-27, located east of
the Diesel Heavy Repair Shop, at depths ranging from 0.5 m to 0.8 m, were analysed for BTEX,
TVH and TEH. All of the samples analysed contained TEH at concentrations greater than the
Manitoba Environment (1993) Level lll criterion. The concentrations of the remaining analysed

parameters in this sample were less than the referenced guidelines/criteria.
4.3.10.2. Groundwater Quality

A sample of the groundwater was collected from Monitoring Well 98-14 and analysed for BTEX,
TVH and TEH. Benzene, ethylbenzene and xylenes were detected; however, there are no
applicable guidelines for these parameters. TVH and TEH were not detected at concentrations
exceeding the laboratory limit of guantitation.

4.4. AQuality Assurance/Quality Control

QA/QC procedures were followed by MECI and PASC to ensure the analytical results were
accurate and representative. Chain of custody records were maintained to track sample
handling between the field and the laboratory. The laboratory QA/QC program included the
analysis of laboratory method blanks, trip blanks, sample duplicates, surrogate recovery and
chemical spikes. The laboratory method blank anaiysis is used to detect interferences or
impurities introduced by the laboratory equipment, reagents or solvents. The trip blank analysis
is used to detect interferences or impurities introduced during storage and submission of the
samples to the laboratory. The analysis of selected sémples in duplicate is used to evaluate
the sample variance of the analytical method. Surrogate recovery is analysed by spiking
samples with known quantities of surrogate chemicals which have simitar chemical properties to
the parameters being analysed and reporting the recovery as an indication of the analytical
method accuracy. Chemical spikes are conducted by adding known concentrations of the
analyte of interest to a sample to evaluate the effects of the sample matrix on the analytical
method.

The results of the laboratory QA/QC program are as follows:
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e Analyte concentrations measured in the laboratory method blank samples were within the
acceptable limits established by the laboratory QA/QC program,

¢ Analyte concentrations measured in the trip blank sample were below the laboratory limits
of quantitation. The analytical results of the trip blank analysis are presented in
Appendix IV,

» Analyte concentrations in the samples analysed in duplicate were within the acceptable

limits established by the laboratory QA/QC program; and

¢ Surrogate recoveries measured in soit and groundwater samples were within the acceptable
limits established by the laboratory QA/QC program.

Upon reviewing the chemical spike recoveries, a poor recovery was observed for the spiked
method blank conducted for the VOC analysis of soil sample BH98-26-1. The percent recovery
for m-xylene and p-xylene was 14% which does not fall within the PASC established limits of
70% to 130%. PASC was issued a Corrective Action Report (CAR), which is a generic account
(i.e. no names are to be used) that briefly summarizes the observed problem, identifies the
cause of the problem, and presents the measures that have been taken to prevent the
recurrence of the problem. CARs formalize the data validation/verification process by requiring
a response in writing, and provide a means to identify and track problems as they occur. The
CAR submitted and the response by PASC are presented in Appendix X|. After re-issue of the
correctly transcribed percent recovery, the value was 104%, which is considered acceptable.

Blind duplicate samples were submitted to PASC by MECI as an external review of PASC’s
performance. The measurement used for comparison of two different laboratory results of the
blind duplicate samples is.the relative percent difference {(RPDpye), which is defined as the
absolute value of the difference between the two samples, divided by the average. Analytical
error increases near the minimum limit of quantitation, therefore, RPDpyr should only be applied
where the concentrations are above the practical quantitation limit (defined as five times the
limit of quantitation). For the parameters measured in soil, a RPDpye value of less than 50% is
considered acceptable. For the parameters measured in water, a RPDpye value of less than
30% is considered acceptable. The calculated RPDpyp values for the blind duplicate soil and
groundwater samples submitted are presented in Tables 15 through 18. Only the samples for

which RPDgyp values could be calculated are presented in the tables.
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Blind duplicate soil samples recovered from Boreholes 98-3, 98-19, 99-36, and 99-58 and from
Test Pit 98-1 were submitted for BTEX, TVH and TEH analyses. The calculated RPDgye value
for the duplicate from Test Pit 98-1 for xylenes was 54%. Although this RPDpye value is
considered unacceptable, corrective action was not taken as the xylenes concentrations were
less than the applicable guideline and the interpretation of the data was not affected. In
addition, the calculated RPDpye value for the duplicate soil sample from Borehole 99-36 for
ethylbenzene, xylenes and TVH were 136%, 116% and 52%, respectively. PASC was issued a
CAR. The response by PASC and the associated CAR are presented in Appendix XI. PASC
response stated that the variability was due to sample non-homogeneity. The remaining
calculated RPDpyp values for the blind duplicate soil samples analysed ranged from 9% to 40%,
which are considered acceptable.

Blind duplicate water samples were collected from Monitoring Wells 98-2, 98-33 through 98-35,
99-59, and 99-63 for BTEX, TVH, TEH, VOC, and/or metals analyses. The calculated RPDgyp
values for xylenes and TEH for the blind duplicate from Monitoring Well 98-34 were 31% and
48%, respectively. Additionally, the calculated RPDpyp values for tetrachioroethene for the blind
duplicate from Monitoring Well 98-35 was 32%. Although the above RPDpue values are
considered unacceptable, corrective action was not taken as there are no applicable guidelines
for these components and, therefore, the variability of the xylenes, TEH and tetrachloroethene
concentrations did not influence the interpretation of the results. RPDpyp values for barium and
zinc for the blind duplicate collected from Monitoring Well 99-59 were 44% and 95%,
respectively. PASC was issued a CAR. The CAR and the response from PASC are included in
Appendix XI. PASC re-analysed the samples and could determine no analytical explanation for
the variability. The remaining calculated RPDgyp values for the blind duplicate groundwater
samples analysed ranged from 2% to 29%, which are considered acceptable.
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SUMMARY OF RESULTS
5.1. Former Locomotive Fuelling Facility

Residual xylenes at concentrations greater than the CCME (1999) Industrial land use
guidelines were detected in samples recovered from boreholes located in approximately the
centre and northern portions of the former locomotive fuelling facility area (Boreholes 98-1,
98-3, 98-4, 99-36, and 99-39).

Concentrations of TVH and/or TEH in soil greater than the Manitoba Environment (1993)
Level lll criteria were detected in boreholes located across the former fuelling area
(Boreholes 98-1 through 98-4, 98-6, 98-8, 98-9, 99-36 through 99-40, 99-57, 99-58, and
99-68).

A residua! MOG concentration in soil greater than the referenced Level Il criterion was
detected in Borehole 98-6, located on approximately the eastern edge of the former

locomotive fueliing area.

Based on the laboratory results, hydrocarbon vapour concentrations in soil and field
observations, the vertical extent of the residual hydrocarbon impacted soil is approximately
0.5 m to 2.6 m below grade. The lateral extent of the impacted soil is unknown; however, it
does not appear to extend to the north beyond Borehole 08-5. Drawing W8140B-025,
Appendix |, presents the inferred extent of soil with residual hydrocarbons at concentrations

greater than the applicable guidelines/criteria.

Concentrations of dissolved hydrocarbons were detected in the groundwater samples
coliected and analysed from this area; however, there are no applicable guidelines for these
parameters. Groundwater samples for laboratory analysis were not collected for monitoring
wells with a measurable thickness of LPH since it is expected that dissolved hydrocarbons

will be present.

The apparent direction of groundwater flow on 1998 12 02 was towards the northwest to
northeast at a gradient of 0.03 m/m and on 1999 08 31 was towards the northeast to west at '
a gradient of 0.05 m/m. The groundwater seepage velocity was estimated to be
0.04 m/year to 0.06 m/year.
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Maximum apparent LPH thicknesses measured to date in the former locomotive fuelling
area were 28 mm, 5 mm and 1 mm in Monitoring Wells 98-4, 98-3 and 99-66, respectively.
Drawing W8140B-025, Appendix |, presents the inferred extent of the LPH plume.

5.2.  Active Locomotive Fuelling Facility

Soil samples recovered from boreholes located southeast and north of the active locomotive
fuelling facility (Boreholes 98-10, 98-13 and 98-43) contained TVH and/or TEH at
concentrations greater than the Manitoba Environment (1993) Level |l criteria.

MOG at concentrations greater than the referenced Level II] criterion was detected in soil
samples recovered from Boreholes 98-10 and 99-43.

Based on laboratory results and field observations, the vertical extent of soil with
hydrocarbon concentrations greater than the applicable guidelines ranges from
approximately 0.6 m to 4.0 m below grade. The lateral extent of the residual hydrocarbon
impacted soil has been delineated to the south (Boreholes 98-12 and 99-41) and east
(Boreholes 99-42 and 99-44), but not to the north and west and may extend beneath the
Diesel Shop to the north. Drawing W8140-026 in Appendix |, shows the approximate
inferred extent of soil with residual hydrocarbon impact.

Dissolved hydrocarbons were not detected at concentrations exceeding the laboratory limits
of quantitation in a groundwater sample collected from a well located west of the active
fuelling facility (Monitoring Well 98-11). Groundwater samples for laboratory analysis were
not collected from monitoring wells with a measurable thickness of LPH since it is expected
that dissolved hydrocarbons will be present.

The apparent direction of groundwater flow on 1998 12 02 beneath the active locomotive
fuelling facility was towards the northeast at a gradient of 0.03 m/m, and on 1999 08 31 was
towards the east at a gradient of 0.05 m/m.

Maximum apparent LPH thicknesses measured in the active locomotive fuelling area were
344 mm in Monitoring Well 88-10 on 1999 12 02 and 530 mm in Monitoring Well 98-13 on
1999 08 31.
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LPH samples collected from Monitoring Wells 98-10 and 98-13 were classified as primarily

diesel fue! with some heavy-end hydrocarbons present.

LPH baildown tests on Monitoring Wells 98-10 and 98-13 indicated that after approximately
three hours, the LPH in Monitoring Well 98-10 had recovered to 44% of the original bailed
thickness and after approximately two hours, the LPH in Monitoring Well 98-13 had
recovered to 48% of the original bailed thickness. In addition, the “true” mobile LPH
thickness was estimated to be approximately 105 mm in Monitoring Well 98-10 and 60 mm
in Monitoring Well 98-13 with estimated LPH transmissivities of 4.5x 10° m%s and

1.4 x 10° m%s, respectively.

The lateral extent of the LPH identified in this area has been delineated to the west
(Monitoring Wells 98-11 and 98-12}, the east (Monitoring Wells 99-42 and 99-44) and to the
south {(Monitoring Well 99-41) but not to the north. The potential exists for the LPH to
migrate beneath the Diesel Shop to the north. Drawing W8140B-026, Appendix |, presents
the approximate inferred extent of the LPH plume in the active locomotive fuelling area.

5.3. Above Ground Diesel Fuel Storage Tank Areas

Soil samples recovered from Boreholes 98-16, 98-17, 98-19, and 99-46 (iocated adjacent to
the ASTs to the northeast of the Diesel Shop) and from Test Pits 98-1, 99-12 and 99-14,
(located adjacent to the AST in the west end of the Yard), contained TEH concentrations
which exceeded the Manitoba Environment (1993) Level Ili criterion.

Xylenes were detected in a soil sample collected from Test Pit 99-14 at a concentration
greater than the CCME (1999) Industrial land use guideline.

Several PAHS in a soil sample recovered from Borehole 98-19 were detected at
concentrations greater than the CCME (1999) Industrial guidelines.

Based on the laboratory results, field measurements and visual observations, the vertical
extent of hydrocarbon impacted soil in the area of the ASTs located northeast of the Diesel
Shop is approximately 0.8 m to 1.5 m below grade. The vertical extent of the impacted soil '
identified adjacent to the AST in the west end of the Yard is from grade to approximately
2.1 m below grade. The lateral extent of the residual hydrocarbon impacted soil at the
ASTs located northeast of the Diesel Shop appears to have been delineated partially to the
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south (Boreholes 99-47), partiaily to the east (Boreholes 98-18 and 99-45) and to the north
(Borehole 99-48) but not to the west. The lateral extent of hydrocarbon impacted soil
adjacent the AST in the west end of the Yard has been delineated to the west (Test
Pits 99-13 and 99-15) but not to the north, east and south. The approximate inferred extent
of residual hydrocarbon impacted soil in these areas are shown on Drawings W8140B-027
and W8140B-028 in Appendix |I. Dissolved BTEX, TVH and TEH were not detected at
concentrations greater than the laboratory limits of quantitation in wells located south and
north of the ASTs located northeast of the Diesel Shop (Monitoring Wells 98-17 and 98-19,

respectively).

Three PAH components were detected in the groundwater sample collected from Monitoring

Well 98-19; however, there are no applicable guidelines for dissolved PAHSs.

The apparent direction of groundwater flow beneath the above ground diesel fuel storage
tanks to the northeast of the Diesel Shop was indeterminate on 1998 12 01/02 and towards
the east at a gradient of 0.003 m/m on 1999 08 31.

5.4. Frog Shop

TEH in soil samples recovered from boreholes located near the southwest corner of the
Frog Shop (Boreholes 98-34 and 99-49) was detected at concentrations greater than the
Manitoba Environment (1993) Level 11l criterion.

Based on Iaboraiory data and field observations, the vertical extent of soil with hydrocarbon
concentrations greater than the referenced guidelines/criteria is approximately 1.5m to
2.1 m below grade. The lateral extent of hydrocarbon impacted soil in this area has been
delineated to the northeast (Borehole 99-65), the southeast (Borehole 99-64) and to the
northwest (Borehole 98-20) but not to the southwest. Drawing W8140B-028 shows the

approximate inferred extent of residual hydrocarbon impacted soil.

Dissolved hydrocarbon components were detected in the groundwater sample collected

from Monitoring Well 98-34; however, there are no applicable guidelines for these

parameters in groundwater.

The apparent direction of groundwater flow beneath the Frog Shop area was indeterminate
on 1998 12 01 and 1999 08 31.
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5.5. Former Tank Car Cleaning Area

Analyte concentrations in the soil samples analysed were less than the applicable

guidelines/criteria.

TEH and sixteen PAH components were detected in the groundwater sample collected from

Monitoring Well 98-24; however, there are no applicable guidelines for these parameters.

The apparent direction of groundwater flow on 1998 12 01 was towards the northwest at a
gradient of 0.007 m/m and towards the west at a gradient of 0.03 m/m on 1999 08 31. The
seepage velocity at Monitoring Well'98-24 is estimated to be 0.3 m/year.

5.6. Former Leaking Tank Car Area

Soil samples recovered from boreholes and test pits located south and east of the former
leaking tank car area (Boreholes 98-25, 99-50 and 99-51 and Test Pits 99-28 and 99-29,
and Borehole 98-26, respectively) contained TEH at concentrations which exceeded the
Manitoba Environment (1993) Level Il criterion, and/or arsenic, copper, lead, nickel and/or
zinc at concentrations which exceeded the CCME (1999) Industrial land use guidelines.

A soil sample recovered from Test Pit 99-28 contained xylenes at a concentration greater
than the CCME (1999) industrial land use guideline and TVH at a concentration greater

than the referenced Level 11l criterion.

Based on laboratory results, hydrocarbon vapour concentrations in soil and field
observations, the vertical extent of the hydrocarbon impacted soil in this area is
appfoximately 0.4 m to 1.5 m below grade. The lateral extent of the impacted soil has been
delineated partially to the north (Boreholes 98-27 and 98-28), to the west (Boreholes 99-52
and 99-54) and partially fo the south (Borehole 99-53) but not to the east. The approximate

inferred extent of residual hydrocarbon and metals impacted soil is presented on Drawing

‘W8140B-029 in Appendix I.

A VOC component (1,2-dichloroethane) was detected in a groundwater sample collected -
from Monitoring Well 98-25; however, there is no applicable guideline for this parameter.

The apparent direction of groundwater flow was towards the southeast at gradients of
0.009 m/m and 0.01 m/m on 1998 12 01 and 1999 08 31, respectively.
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5.7. Soil Stockpiling Area

Soil samples containing TEH at concentrations greater than the Manitoba Environment
(1993) Level lll criterion were recovered from Test Pits 98-2, 98-7, 99-20, and 99-21.

Based on laboratory data and field measurements and observations, the vertical extent of
the hydrocarbon impacted soil in this area ranged from approximately grade to 1.5 m below
grade. However, due to the heterogeneous fill materials in this area, the depth of impact
could vary greatly across the site. The lateral extent of the hydrocarbon impacted soil
identified at Test Pit 98-2 has been delineated to the north, south, east and west. The
lateral extent of hydrocarbon impacted soil identified at Test Pits 98-7, 99-20 and 99-21 has
been delineated partially to the north and east but not to the south and west. Drawing
W8140B-030, Appendix |, presents the approximate inferred extent of residual hydrocarbon
impacted soil in the soil stockpiling area.

The apparent direction of groundwater flow was towards the north at gradients of 0.004 m/m
and 0.003 m/m on 1998 12 01 and 1999 08 31, respectively.

5.8. Component Shop

A soil sample recovered from a borehole (Borehole 98-35) located within the Component
Shop contained two VOC components (tetrachioroethene and trichloroethene) at
concentrations greater than the CCME (1999) Industrial land use guidelines.

The lateral extent of the VOC impacted soil has been delineated to the north, south, east,
and west. The vertical extent of VOC impacted soil has not been determined. The
approximate inferred lateral extent of residual VOC impacted soil is presented on Drawing
W8140B-031 in Appendix .

VOC components (chloroform, tetrachloroethene and/or trichioroethene) were detected in
groundwater samples collected from Monitoring Wells 98-35, 99-61 and 99-63 at
concentrations that appeared to be elevated compared to concentrations detected in the

remaining groundwater samples analysed from the Component Shop. There are currently

no groundwater guidelines for these parameters.
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Degradation  by-products of tetrachloroethene and trichloroethene, including
1,1-dichloroethene and/or vinyl chloride, were detected in all of the groundwater samples
collected and analysed from monitoring well installed in the Component Shop. Currently,

there are no guidelines for these degradation by-products.

The apparent direction of groundwater flow was indeterminate on 1998 12 01 and
1999 09 01.

DNAPL has not been detected in any of the monitoring wells located in the Component
Shop to date.

5.9. Wheel Shop

Tetrachloroethene at concentrations greater than the applicable CCME (1999) Industrial
land use guideline was detected in two soil samples recovered from a borehole located
adjacent the north side of the Wheel Shop (Borehole 98-33).

The lateral extent of the tetrachloroethene identified in the soil has been delineated to the
north (Borehole 99-55), to the east (Borehole 99-56) and to the west (Borehole 99-59) but
not to the south. The vertical extent of the tetrachloroethene impact in soil has not been
determined. The potential exists for VOC impacted soil to be present beneath the Wheel
Shop building to the south of Borehole 98-33. The approximate inferred lateral extent of
residual VOC impacted soil is presented on Drawing W8140B-031 in Appendix I.

Tetrachloroethene was detected in the groundwater sample recovered from Monitoring Well
98-33 at a concentration that appeared to be elevated compared to concentrations in the
remaining samples analysed. The concentration measured was approximately 90% of the
aqueous solubility for tetrachioroethene. This, combined with the elevated residual
tetrachloroethene soil concentration, suggests that DNAPL may be present in the vicinity of
Monitoring Well 98-33; however, DNAPL has not been detected in any of the monitoring
wells located adjacent the Wheel Shop to date.

The apparent direction of groundwater flow on 1998 12 01 was indeterminate and towards
the southwest at a gradient of 0.02 m/m on 1999 09 01.
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5.10. Diesel Heavy Repair Shop

Soil samples recovered from test pits and a borehole located east of the Diesel Heavy
Repair Shop (Test Pits 99-24 through 99-27 and Borehole 98-14) contained TEH at

concentrations which exceeded the Manitoba Environment (1993) Level lil criterion.

Concentrations of dissolved BTEX were detected in the groundwater sample coilected from

Monitoring Well 98-14; however, there are no applicable guidelines for these parameters.

Based on laboratory resuits and field observation, the vertical extent of hydrocarbon
impacted soil to the east of the Diesel Heavy Repair Shop is from grade to approximately
1.1 m below grade. The lateral extent of hydrocarbon impacted soil in this area is unknown.

The apparent direction of groundwater flow on 1998 1202 and 1999 08 31 was
indeterminate. |

5.11. Quality Assurance/Quality Control

Five blind duplicate soil samples (Boreholes 98-3, 98-19, 99-36, and 99-58 and Test
Pit 98-1) were submitted for laboratory analysis of BTEX, TVH and TEH. Variability of the
xylenes concentration was noted for the soil sample from Test Pit 88-1; however, corrective
action was not taken as the concentrations of xylenes were less than the applicable
guideline. In addition, variability of the ethylbenzene, xylenes and TVH was noted for the
soil sample from Borehole 99-36. A corrective action report was issued to PASC and their

response stated that the poor results were due to sample non-homogeneity.

Six blind duplicate water samples (Monitoring Well 98-2, 98-33 through 98-35, 99-59, and
99-63) were submitted for laboratory analysis of BTEX, TVH, TEH, and/or VOCs. Variability
was noted for the concentrations of xylenes and TEH in the sample from Monitoring
Woell 98-34, and tetrachloroethene in the sample collected from Monitoring Well 98-35.
Corrective action was not taken as there are no applicable guidelines for these parameters

and therefore, the variability did not influence the interpretation of the results. In addition,

variability was noted for the barium and zinc concentrations in the sample collected from

Monitoring Well 99-59. A corrective action report was issued to PASC and their response
stated that they could determine no analytical explanation for the poor results.
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6. CONCLUSIONS

Based on the results of this Phase || ESA, the following conclusions are made regarding the
CPR Winnipeg Diesel Shops and Weston Shops in Winnipeg, MB.

« Stratigraphy across the site generally consisted of clay, silt, sand, gravel and/or ballast fill
material which ranged in depth from 0.3 m to 4.0 m below grade and was underlain by clay
which was underlain by silt. The clay ranged in thickness from 0.2 m to 1.0 m and the silt
varied in depth from 0.8 m to 4.3 m below grade. Beneath the silt, clay extended to the
maximum depth of investigation (6.1 m below grade).

« Depths to groundwater ranged from 0.6 m to 5.9 m below grade on 1998 12 01/02 and from
0.4 m to 2.6 m below grade on 1999 08 31/09 01. The apparent direction of groundwater
flow varied across the site and is likely influenced by local underground structures and

buried utilities.

¢ Residual hydrocarbon concentrations in soil exceeding the CCME (1999) guidelines and/or
the Manitoba Environment (1993) Level il criteria were identified beneath the former
locomotive fuelling area, the active locomotive fuelling area, the above ground diesel fuel
storage tank areas, the Frog Shop, the former leaking tank car area, the soil stockpiling
area, and the Diesel Heavy Repair Shop.

« Metals in soil were identified at concentrations exceeding the applicable guidelines beneath

the former leaking tank car area.

» VOCs (i.e. trichloroethene and/or tetrachloroethene) in soil at concentrations exceeding the
referenced guidelines were identified beneath the Component Shop and adjacent to the
Wheel Shop.

s FElevated dissolved hydrocarbons and/or metals concentrations were detected in
groundwater samples collected from monitoring wells located in the former locomotive

fuelling area, the former tank car cleaning area, and the former leaking tank car area.

+ Elevated dissolved VOC components (chloroform, tetrachloroethene and/or trichloroethene)
were detected in groundwater samples collected from monitoring welis located beneath the

Component Shop and adjacent to the Wheel Shop.
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LPH has been detected in three monitoring wells in the former locomotive fuelling facility
and two monitoring wells located in the active locomotive fuelling facility. Measured
thicknesses have ranged from 1 mm to 530 mm.

DNAPL has not been detected in any of the wells monitored to date. However, based on
the elevated tetrachloroethene concentrations in soil and groundwater samples collected
from a borehole/monitoring well located adjacent to the Wheel Shop, the potential exists for
DNAPL to be present in the vicinity of this borehole/monitoring well.

» Based on the analytical results and monitoring data, the potential exists for residual

hydrocarbons and/or LPH to be present beneath the Diesel Shop, located to the north of the
active locomotive fuelling facility.
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7. CLOSURE

This report has been prepared by Morrow Environmental Consultants Inc. (MECI) for the
exclusive use of Canadian Pacific Railway, who has been party to the development of the

scope of work for this project and understands its limitations.

This report is intended to provide information to Canadian Pacific Railway to assist it in making
business decisions. MEC! is not a party to the various considerations underlying the business
decisions, and does not make recommendations regarding such business decisions. In
providing this report, MECI accepts no liability or responsibility in respect of the site described in
this report or for any business decisions relating to the site, including decisions in respect of the

purchase, sale or investment in the site.

Any use, reliance on, or decision made by a third party based on this report is the sole
responsibility of such third party. MECI accepts no liability or responsibility for any damages
that may be suffered or incurred by any third party as a result of the use of, refiance on, or any
decision made based on this report.

The findings, conclusions and recommendations in this report have been developed in a
manner consistent with the level of skill normally exercised by environmental professionals
currently practising under similar conditions in the area. The findings contained in this report
are based, in part, upon information provided by others. If any of the information is inaccurate,
modifications to the findings, conclusions and recommendations may be necessary.

The findings, conclusions and recommendations presented by MECI in this report reflect
MECI’s best judgement based on the site conditions at the time of the site inspection on the
date(s) set out in this report and on information available at the time of preparation of this
report. They have been prepared for specific application to this site and are based, in par,
upon visual observation of the site, subsurface investigation at discrete locations and depths,
and specific analysis of specific materials as described in this report during a specific time
interval. The findings cannot be extended to previous or future site conditions or to portions of
the site which were unavailable for direct observation, subsurface locations which were not -
investigated directly, or materials or analysis which were not specified. Substances other than

those described may exist within the site, reported substance parameters may exist in areas of
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the site not investigated, and concentrations of substances greater than those reported may
exist between sample locations.

If site conditions change or if any additional information becomes available at a future date,

modifications to the findings, conclusions and recommendations may be necessary.

Copying of this report is not permitted without the expressed permission of Canadian Pacific
Railway and MECI.
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TABLE 1: Summary of Environmental Concerns and Exceedances
Activity of Potentia!
Specific Environmental Samples Analysed Exceedances™’
Location’ Concern'

Soll

Groundwater

Soil

Groundwater*

[Former Locomolive
Fuelling Facility

tuelling of locomotives (diesel fuel)

BHs 98-1 through 98-9,
99-36 through 99-40,
99-57, 99-58, 99-68

MWs 88-2, 88-4, 98-8

X - BHs 98-1, 98-3, 98-4, 99-36, 99-39

TVH - BHs 98-2, 98-3, 98-4, 99-36, 99-39

TEH - BHs 98-1 through 98-4, 98-8, 98-8,
98-9, 99-36 through 99-40, 99-57, 99-58,
99-68

MOG - BH 98-6

LPH measured in MWs 98-3,
98-4, 99-66

Elevated dissolved toluene, TVH
and TEH concentrations in MW
g8-2

[Active Locomotive Fuelling
Facility

fuelling of locomotives (diesel fuel)

BHs 58-10, 99-12, 98-13,
99-42 through 99-44

MW 98-11

TVH - BHs 98-10, 98-13

TEH - BHs 98-10, 98-13, 99-43
MOG - BH 98-10, 99-43

LPH measured in MWs 98-10,
98-13

|Above Ground Diesel Fuel
Storage Tank Areas

storage and transfer of diesel fuel
{diesel fuel)

BHs 98-16, 98-17, 98-19,
98-32, 98-46, 98-48
TPs 98-1, 99-12, 99-14

MWs 9B-17, 98-19

X-TP98-14

TEH - BHs 98-16, 98-17, 98-19, 99-46,
TP 98-1, 99-12, 99-14
PAHs - BH 98-19

Frog Shop storage of heating oil (heating oil)

BHs 98-20, 98-34, 99-49,
99-64, 99-65

MW 98-34

TEH - BH 98-34, 99-49

Former Tank Car Cleaning |cleaning of tank cars and barrels BHs 98-22, 98-24 MWs 98-22, 98-24 none Elevated dissolved TEH
rea {diesel fuel, grease, oil, metals, concentrations in MW 98-24
solvents)
TVH - total volatile hydrocarbons BH - Berehole Cu - copper
TEH - iotal extractable hydrocarbons MW - Monitoring Well Pb - lead
MOG - mineral oil and grease T - toluene Zn - zinc
LPH - liquid phase hydrocarbons X - xylenes
PAHSs - polycyclic aromatic hydrocarbons As - arsenic
'. CP Rail, Phase | - Site Assessment, Western Yard, Winnipeg, Manitcba, December 193
2 . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}), 1999
3. A Guidelina for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993
! _ There are no applicable groundwater guidelines/criteria for the Winnipeg Diesel Shops and Weston Shops
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TABLE 1: Summary of Environmental Concerns and Exceedances
Activity of Potential
Speclfic Environmental Samples Analysed Exceedances®?
Location' Concern'’
Soil Groundwater Sall Groundwater®
{Former Leaking Tank Car storage of leaking tank cars (diese! |BHs 98-25, 98-26, 99-50, MWs 98-25, 98-26 X -TP 99-28 Elevated dissolved manganese
lArea fuel, grease, oil, metals, solvenis) |99-51, 99-53 TVH - TP 99-28 concentrations in MW 98-26

TPs 99-28, 99-29

TEH - BHs 98-25, 98-26, 99-50, 99-51, TPs

99-28, 99-29
As - TP 99-29

Cu - BHs 98-25, 98-26, 99-50, TP 99-29

Ni - BH 99-50, TP 98-29

Pb - BHs 98-25, 98-50, TPs 98-28, 99-29

Zn - BH 99-50, TP 99-29

Soil Stockpiling Area

dumping of fill material excavated
from various locations on the
Weslon Yard (diesel fuel, grease,
ait)

BH 28-31

TPs 98-2, 98-4 through
98-8, 98-11, 99-16, 99-19,
99-20, 99-21

TEH - TPs 98-2, 98-7, 99-20, 99-21

(Component Shop

former vapour degreaser (solvents)

BHs 98-35, 99-61, 99-63

MWSs 98-35, 99-60, 99-61,
99-63

tetrachloroethene - BH 98-35
trichloroethene - BH 98-35

Elevated chloroform,
tetrachloroethene and/or
trichloroethene
concentrations in

MWs 98-35, 99-61 and 99-63

Wheel Shop

vapour degreaser (solvents)

BHs 98-33, 89-56, 99-59

MWs 98-33, 99-55, 99-56,
99-59

tetrachloroethene - BH 98-33

Elevated tetrachlaroethene
concentrations in MW 98-33

Diesel Heavy Repair Shop

load test area for repaired
locomotives {diesel fuel, grease, oil}

BH 99-14
TPs 99-25 through 93-27

MW 938-14

TEH - BH 88-14, TPs 99-24 through
99-27

TVH - total volatile hydrocarbons BH - Borehole Cu - copper
TEH - total extractable hydrocarbons MW - Monitoring Well Pb - lead
MOG - mineral 0il and grease T - toluene Zn - zinc
LPH - liquid phase hydrocarbons X - xylenes
PAHSs - polycyclic aromatic hydrocarbons As - arsenic
' - CP Rail, Phase ! - Site Assessment, Western Yard, Winnipeg, Manitoba, December 1991
2 . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment {CCME), 1999
*. A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993
* . There are no applicable groundwater guidelines/crileria for the Winnipeg Diesel Shops and Weston Shops
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TABLE 2: Phase Il investigation and Analytical Program

LFH
Soail Analyses : Groundwater Analyses Characterization
No. of | No. of || BTEX/ Grain|| BTEX/
Area of Concern BHs | TPs {| TVH | TEH | MOG | PAH | VOC | Metals | PCB |Phenols| Size | TVH TEH | PAH | VOC | Metals
Former Locomotive Fuelling Facility 19 0 18 18 6 1 1 3 3 1
Active Locomotive Fuelling Facility 8 0 6 6 2 1 1 1 | 4
Above Ground Diesel Tanks 10 5 8 9 2 1 2 2 1 "
Frog Shop 5 0 3 5 1 1 |F
||Former Tank Car Cleaning Area 4 0 3 3 1 1 1 i 1 1 2 2 2 1
[Former Leaking Tank Car Area 9 2 1 8 1 3 7 1 1 2 2 ]
Soil Stockpiling Area 3 18 11 13
Component Shop 5 4] 2 4 1 4 3
Wheel Shop 4 0 2 4 3 4 3
Diesel Heavy Repair Shop 1 4 5 5 1 1
Subtotal 68 29 55 71 g 5 11 8 3 2 7 10 10 4 10 g | 4
QA/QC - - 5 s o]l o] o 0 0 0 0 2 2 3 1 * 0
TOTAL' 68 29 60 76 9 5 11 8 3 2 7 12 12 4 13 10 4
TOTAL PROPOSED? 85 | 36 |[ 83 [ 92 | o 6 | 15 8 0 0 9 19 | 19| a4 117 g | 2
' . Based on discussions with CP Rail, the proposed analytical program and number of
boreholes and test pits was revised subsequent to issuance of MECI's proposals.
2 _ MECI proposals dated 1998 10 16 and 1999 02 12
BHs - boreholes MOG - mineral oil and grease
TPs - test pits PAH - polycyclic aromalic hydrocarbons
BTEX - benzene, toluene, ethylbenzene, xylenes VOC - volatile organic hydrocarbons
TVH - total volatile hydrocarbons PCB - polychlorinated biphenyls
TEH - total extractable hydrocarbons LPH - liquid phase hydrocarbons

QA/QC - quality assurance/quality control
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Former Locomaotive Fuelling Facility Environmental

(Drawing W8140B-003) Cuality

Guidelines '
Borehole No.: 98-1 98-2 98-3 28-3 98-4 98-5 98-6 98-7 98-8
Sample No.: BH98-1-3- BH98-2-9- BH98-3-3- BH98-3-9- BH98-4-3- BH98-5-9- BH98-6-1- BH98-7-3- BH98-8-3-
381109 981109 981109 981109 981109 981109 981110 2981110 931110
Depth (m): 23 1.8 2.4 2.4 2.4 1.9 0.6 1.9 1.8
Soil Vapour duplicate
Concentration (ppm): 1,210 1,100 980 of 98-3-3 1,210 660 500 660 550
Visual Soil sand and
Classification: silt silt silt silt silt silt gravel fill silt silt
Limit of Industrial

Parameter Quantitation _Land Use
Benzene 0.14 0.84 0.16 0.16 <0.02 <0.02 <0.02 <0.02 0.02 39°
Toluene 0.06 5.44 0.43 <0.02 0.17 0.02 0.03 0.04 0.02 148
Ethylbenzene 4.38 13.6 579 4.63 1.06 0.11 0.56 0.70 0.02 20
Xylene(s) 20.8 11.8 - 24:8: - 40.0- 2.69 0.61 1.43 1.60 0.04 20
TVH 537 4,500 784 953 241 40 144 96 10 800’
TEH’ 4,540 . 52,600 - - 6,010: 7 9,250 1,410 3,560 1,290 3,200 10 2,000
Mineral Gil & Grease 2,540 NA NA NA NA . . 6,650, NA NA 100 5,000
PCBs NA NA NA NA NA NA NA NA 0.05 33
Results expressed in milligrams per dry kilogram {mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlorinated biphenyls NA - not analysed
TEH - total extractable hydrocarbons TR - trace level less than detection limit

) _ Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2.CstoCyo

3.ChtoCyy

*_ limit of quantitation lower due to BTEX components analysed as par of volatile organic compound analyses

® . limit of quantitation raised due to sample dilution

5 _ Provisional Soil Quality Guideline for Environmental Health (SQGg), CCME, 1999

7 _ A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion
MORROW ENVIRONMENTAL CONSULTANTS INC. 1of7
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TABLE 3: Summary of Analytical Results for Hydrocérbons in Soil - Drilling Investigation

Area ol Concern: Former Locomotive Fuelling Facility

Environrmental

{Drawing W8140B-003) Quality
Guidelines '
Borehole No.: 98-9 99-36 99-36 99-37 99-38 99-39 99-40 99-57
Sample No.: BH98-9-3- BH99-356-3- BH99-36-8- BH99-37-3- BH99-38-3- BH99-39-3- BH99-40-3- BH99-57-2-
981110 990713 990713 990713 990713 990713 990713 990720
Depth (m): 21 2.1 2.1 2.0 1.7 241 2.3 1.4
Soil Vapour duplicate of
Concentration (ppm): 375 1,000 99-36-3 800 460 980 2,100 490
Visual Soil
Classification: silt silt silt silt silt silt silt clay & silt fill
Limit of Industrial
Parameter Quanfitation Land Use
Benzene <0.02 <0.02 <0.02 <0.02 <0.02 0.14 «<0.02 <0.02 0.02 39°
Toluene 0.04 0.84 0.74 0.38 0.23 1.03 <0.02 <0.02 0.02 14°
Ethylbenzene 0.65 6.51 1.24 3.25 1.39 6.93 0.27 2.64 0.02 20
Xylene(s}) 0.73 30.7 8.20 3.97 1.07 334 . 0.32 12.0 0.04 20
TVH? 83 1,090 638 451 150 T 1,210 20 275 10 8007
TEH® 2,980 - 6,160 214,24 6 £-16,610 - 2,010 23,200 10 2,000’
Mineral Qil & Grease NA NA NA 437 NA 146 NA 100 5,000
PCBs NA NA NA NA NA NA NA 0.05 33
Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volalile hydrocarbons PCBs - polychlorinated biphenyls NA - not analysed
TEH - total extractable hydrocarbons TR - trace level less than detection limit
V. Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2. C5 to C-m ’
3. Cn to ng
“. limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
® - limit of quantitation raised due to sample dilution
5 _ Provisional Soil Quality Guideline for Environmental Health (SQGg), CCME, 1999
7 _ A Guideline for the Environmental Investigation and Remediation of Petroloum Storage Sites in Manitoba, Manitoba Environment, July 1993
BOLD - value exceeds referenced guideline/criterion
wWg1408 / 2000 02 25
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TABLE 3: Summary of Analytical Results for Hydrocérbons in Soil - Drilling Investigation

Area of Concern:

Former Locomotive Fuelling Facility

Active Locomotive Fuelling Facility

Environmental

(Drawing W8140B-003) (Drawing W8140B8-004) Quality
Guidelines '
Borehole No.: 939-58 99-58 99-68 99-68 98-10 98-12 98-13
Sample No.: BH99-58-3- BHQ9-58-8- BH99-68-1- BH99-68-3- BH98-10-3- BHg8-12-1- BH98-13-4-
890720 990720 991029 991029 981110 981110 981112
Depth (m): 1.8 1.8 0.6 1.8 21 0.6 2.9
Soil Vapour duplicate of 99-
Concentration (ppm}: 800 58-3 B75 645 770 290 660
Visual Soil sand and sand and sand and
Classification: silt sand fill clay gravel fill gravel fill gravel filt
Limit of Industrial
Parameter Quantitation Land Use
Benzene <0.02 <0.02 012 <0.02 <0.02 <0.02 <0.02 0.02 ag®
Toluene <0.02 <0.02 0.03 <0.02 0.02 145
Ethylbenzene 1.86 2.28 0.05 9.88 0.02 20
Xylene(s) 8.1 10.9 0.29 17.4 0.04 20
TV 253 332 <10 1,310 10 800’
TEH® 6,080 . 7,550 1,700 21,100 10 2,0007
Mineral Qil & Grease 2,310 NA NA NA 100 5,0007
PCBs NA NA NA NA 0.05 33
Results expressed in milligrams per dry kilogram (myg/kg)
TVH - total volatile hydrocarbons PCBs - polychlorinated biphenyls NA - not analysed
TEH - total extractable hydrocarbons TR - trace level less than detection limit
' _ Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2. C5 to Cm
3 - Cn to 032
4. limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
> . limit of quantitation raised due o sample dilution
5 _ Provisional Soil Quality Guideline for Environmental Heaith {SQGg), CCME, 1999
7 . A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993
BOLD - value exceeds referenced guideline/critericn
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Active Locomotive Fuelling Facility : : Above Ground Diesel Fuel Environmental
{Drawing W8140B-004) Storage Tanks Quality
(DrﬂWing W81 48-005) Guidelines !
Borehole No.: 99-42 99-43 99-44 98-16 98-17 98-19 98-19 98-32
Sample No.: BH99-42-4- BH99-43-2- BH99-44-4- BH98-16-2- BH98-17-2- BH98-19-8- BWSB-19- BH98-32-1-
990713 990714 990714 981112 981112 981112 981112 981116
Depth (m); 23 1.4 2.3 1.4 1.4 141 1.1 0.6
Soil Vapour duplicate 145
Concentration {ppm): 100 780 430 170 660 230 of 98-19-8
Visual Soil sand and
Classification: clay sand fill clay gravel fill sand fill sand fill sand fill sand fill
Limit of Industriat

Parameter Quantitation Land Use
Benzene <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.04 <0.02 0.02 ag®
Toluene <0.02 0.14 <0.02 0.02 0.07 0.06 0.08 <0.02 0.02 148
Ethyibenzene <0.02 0.98 0.15 <0.02 1.76 0.06 0.14 <0.02 0.02 20
Xylene(s) 0.18 6.50 0.62 <0.04 9.49 0.20 0.27 <0.04 0.04 20
TVH <10 446 94 <10 810 <10 <10 <10 10 800’
TEH? 1,490 6,720 1,300 : W : i 26,600 36,100 234 10 2,000
Mineral Qil & Grease NA 5,010 ' NA NA NA NA 100 5,0007
PCBs NA NA NA NA <0.05 NA 0.05 33
Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlorinated biphenyls NA - not analysed
TEH total extractable hydrocarbons TR - trace level less than detection limit

- Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

- Cs to C10

- Cn to 032
*. limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses

% limit of quantitation raised due to sample dilution . °

- Provisional Soil Quality Guideline for Environmental Health {SQGg), CCME, 1999

- A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manrroba Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Above Ground Diesel Fuel Frog Shop Former Environmental Quality
Storage Tanks (Drawing W8140B-006) Tank Car Guidelines
{Drawing W8140B-005}) Cleaning
Area
{Drawing
W81408B-
0071
Borehole No.: 99-46 99-48 98-20 98-34 99-49 99-64 99-65 98-22
Sample No.: BHY9-46-2- BHS99-48-1- BH98-20-1- BH98-34-3- BH99-49-3- BH99-84-3- BH99-65-3- BH98-22-1-
990714 990714 981112 981117 990714 980721 990721 981113
Depth (m): 1.3 06 0.6 1.7 1.8 1.7 2.9 0.6
Soil Vapour
Concentration {ppm): 200 76 175 550 400 940 240 275
Visual Soil sand and clay and
Classification: sand fill sand fill gravel fill silt silt silt silt silt fil
Lirnit of Industrial
Parameter CQuantitation Land Use
Benzene <(0.02 NA <0.02 <0.02 <0.02 NA NA <0.02 0.02 3¢°
Toluene «(0.02 NA <0.02 012 0.14 NA NA <0.02 0.02 145
Ethylbenzene 0.16 NA <0.02 0.60 1.97 NA NA <0.02 0.02 20
Xylene(s} 0.71 NA <0.04 0.79 4.39 NA NA 0.11 0.04 20
TVH? 155 NA <10 289 NA NA <10 10 800’
TEH® 5,260 521 62.1 1,180 590 <10 10 2,000’
Mineral Qil & Grease NA NA NA NA NA NA 100 5,0007
PCBs NA NA NA NA NA <0.05 0.05 33

Resulls expressed in milligrams per dry kilogram {mg/kg)

TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons

2 .Cs510Cqp
¥-Cy10Cy

PCBs - polychlorinated biphenyls

TR - trace leve! less than detection limit
' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}, 1999

4. limit of quantilation lower due to BTEX components analysed as part of volatile organic compound analyses
® _ limit of quantitation raised due to sample dilution
5 . Provisional Soil Quality Guideline for Environmental Health (SQGg), CCME, 1989
. A Guidafine for the Environmantal Investigation and Remediation of Petroleurn Storage Sites in Manitoba, Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/critarion
MORROW ENVIRONMENTAL CONSULTANTS INC.
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Former Tank Car Cleaning Former Leaking Tank Car Area Soil Environmental

Area (Drawing W8140B-008) Siockpiling Quality

(Drawing W8140B-007) Area Guidelines®
{Drawing
W8140B-
009)
Borehole No.: 98-22 98-24 98-25 98-26 98-28 99-50 99-51 99-53 98-31
Sample No.: BH98-22-4- BH98-24-3- BH98-25-2- BH98-26-1- BH98-28-3- BH99-50-2- BHY99-51-1- BHO99-53-4- BHY8-31-3-
981113 981113 981113 981113 981113 990716 990716 990716 981116
Depth (m): 2.6 2.3 1.4 0.5 1.9 1.4 0.6 2.7 23
Soil Vapour
Concentration {ppm): 100 75 110 125 92 48 79 205
Visual Soil sand and organic
Classification: silt silt clay fill gravel fill silt sand fill clay fill sand fill clay
Limit of Industrial

Parameter Quantitation Land Use
Benzene <0.02 <0.02 <0.002* <0.05° <0.02 NA NA NA <0.02 0.02 39"
Toluene <0.02 <0.02 <0.002* <0.01° <0.02 NA NA NA <0.02 0.02 148
Ethylbenzene <0.02 <0.02 <0.002* <0.01° <0.02 NA NA NA <0.02 0.02 20
Xylene(s) <0.04 <0.04 0.007* <0.2° <0.04 NA NA NA <0.04 0.04 20
TVH? <10 <10 <10 <10 NA NA NA <10 10 800’
TEH® <10 1,210 17,4005 <10 = 2,110 ~¢ 10,300 287 <10 10 2,000
Mineral Qil & Grease NA ’ 820 NA NA NA NA NA NA 100 5,0007
PCBs NA NA NA NA NA NA NA NA 0.05 33
Resulls expressed in milligrams per dry kilogram {mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlorinated biphenyls NA - not analysed
TEH - total extractable hydrocarbons TR - trace level less than detection limit
' . Canadian Environmental Quality Guidslines, Canadian Council of Ministers of the Environment {CCME}, 1999
2. CS 1o Cm
}.Cyt0Cu

*_ limit of quantitation lower due to BTEX components analysed as part of volatile arganic compound analyses

$ - limit of quantitation raised due to sample dilution

5 . Provisional Soil Quality Guideline for Environmental Health (SQGg}, CCME, 1998

7 _ A Guidsline for the Environmantal Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion
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TABLE 3: Summary of Analytical Résults for Hydrdcarbons in Soil - Drilling Investigation

Area of Concern: Component Shop Wheel Shop Diesel Heavy Environmental
{Drawing W8140B-010) {Drawing W8140B-010) Repair Shop Quality
(Drawing Guideline’
wa140B-
004)
Borehole No.: 98-35 98-35 99-61 99-63 98-33 98-33 99-56 99-59 98-14
Sample No.: BH98-35-2- BH98-35-4- BH99-61-3- BH99-63-2- BH98-33-3- BH98-33-5- BH99-56-4- BH99-59-4- BH98-14-1-
981117 981117 990720 990721 981117 981117 990716 990720 g81112
Depth (m): 26 3.8 2.1 21 2.4 38 1.8 2.4 0.6
Concentration
{ppm): 350 240 10 23 125 325 44 310 175
Visual Scil
Classification: sand fill clay silt clay silt clay silt silt gravel fill
Limit of Industrial
Parameter Quantitation Land Use
Benzene <0.002* <0.2° <0.05°  <0.002* <0.05° <13° <0.002* <0.05° 005 0.02 39°
Toluene <0.002* <0.4° <0.18 <0.002* <0.01° <25° <0.002* <0.1° 0.05 0.02 14°
Ethylbenzene <0.002* <0.4° <0.1% <0.002" <0.01° <25° <0.002* <0.1° 0.78 0.02 20
Xylene(s) <0.004* <0.8° <0.2° <0.004* <0.2° <50° <0.004* <0.2° 4.39 0.04 20
TVH? NA NA NA NA NA NA NA NA 216 10 8007
TEH® TR TR NA NA 365 <10 NA NA 31,000 10 2,000’
Mineral Oil & Grease NA NA NA NA NA NA NA NA NA 100 5,0007
PCBs NA NA NA NA NA NA NA NA NA 0.05 33
Resulls expressed in milligrams per dry kilegram (mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlorinated biphenyls NA - not analysed
TEH - iotal extractable hydrocarbons TR - trace level less than detection limit
' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . Cs10Cyp
3 C11 to ng

| . limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses

' - limit of quantitation raised due to sample dilution
' - Provisional Soil Quality Guideline for Environmental Health (SQGg), CCME, 1999
. A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Mamroba Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion
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TABLE 4:

Summary of Analytical Results for PAHs in Soil - Drilling Investigation

Area of Concarn: Former Above Ground Former Farmer Environmental
Locomotive Diesel Fuel Tank Leaking Quality
Fuelling Storage Tank Area Car Tank Car Guidelines'
Facility (Drawing WB8140B-005) Cleaning Area
{Drawing Area {Drawing
wg1408B- {Drawing WB8140B-
003) W8140B- 008)
007)
Borehole No.: 98-1 98-19 99-48 98-24 98-25
Sample No.: BHS8-1-3- BH98-19-12- BH93-48-1- BH98-24-3- BHY8-25.2-
981109 981112 990714 981113 981113
Depth {m): 23 A1 0.6 23 14
Scil Vapour
Concentration (ppm): 1,210 230 76 75 110
Visual Soil
Classification: silt sand filt sand fil! silt clay fill
Limit of Industrial
Parameter Quantitation Land Use
Acenaphthene 2.45 352 <0.20° <0.05 <0.5° 0.05 NG
Acenaphthylene <0.05 39 <0.20% <0.05 <0.52 0.05 NG
Anthracene <005 685 0.37 0.07 <0.5° 0.05 NG
Benzo(a)anthracene 0.06 § 1.60 <0.25? <2.5? 0.05 10
Benzo(a)pyrene <0.05 1.34 <0.25? <252 0.05 1.4°
Benzo(b)flouranthene 0.05 1.80 <0.25° <252 0.05 10
Benzo(k)flouranthene <0.05 1.23 <0.25° <2.5? 0.05 10
Benzo(g,h,i)perylene <0.05 1.12 <0.25° <2.52 0.05 NG
Chrysene 0.09 1.51 <0.25° <252 0.05 NG
Dibenzo(a,h)anthracene  <0.05 0.30 <0.25° <25 0.05 10
Fluoranthene 0.20 1,830 2.65 0.15 0.9 0.05 NG
Fluorene 4.48 415 <020 0.06 0.5 0.05 NG
Indeno(1,2,3-cd)pyrene <0.05 5 3g2 1.20 <0.25% <2.52 0.05 10
Naphthalene 127 606 0.31 <0.05 <0.52 0.05 22
1-Methyinaphthalene 26.2 97 0.25 <0.05 1.3 0.05 NG
2-Methylnaphthalene 41.2 177 0.41 <0.05 1.1 0.05 NG
Phenanthrene 8.28 1,970 1.72 0.28 2.0 0.05 50
Pyrene 0.42 1,510 2.16 0.11 0.9 0.05 100
Results expressed in milligrams per dry kilogram (mg/kg)
NG - no guideline
' - Canadian Environmental Quality Guidefines, Canadian Council of Ministers of the Environment (CCME), 1999
? - limit of quantitation raised due to sample dilution
3 . Provisional Soil Quality Guideline for Environmentat Health (SQGg), CCME, 1999.
BOLD - value exceeds reterenced guideline
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TABLE5: Summary of Analytical Results for VOCs in Soil - Drilling Investigation

Area of Concern:

Former Leaking Tank
Car Area
(Drawing W8140B-008)

Component Shop
{Drawing W8140B-010)

Environmental
Quality

- = -

Guidelines'

Borehole No.: 98-25 98-26 98-35 98-35 99-61 l
Sample No.: BH98-25-2- BH98-26-1- BH98-35-2- BHY8-35-4- BH99-61-3-
981113 981113 981117 981117 990720
Depth (m): 1.4 0.5 26 38 2.1 I
Soil Vapour
Concentration (ppm): 110 170 350 240 10 '
Visual Soil sand and A g
Classification clay fill gravel fill sand fill clay siit
Limitof Industrial

Parameter Quantitation Land Use J
Acetone 0.212 <10° <40° <40? <10.0° 0.050 NG
Carbon Tetrachloride <0.002 <0.1? <0.002 <0.4? <0.1? 0.002 50 l
Chlorcethane <0.005 <1.0° <0.005 <4? <1.0° 0.005 NG
Chloroform <0.002 <0.1? <0.002 <0.4? <0.1% 0.002 50 '
Chioromethane <0.005 <1.0? <0.005 <4? <1.0? 0.005 NG
1,1-Dichloroethane <0.002 <0.1% 0.006 1.1 <0.1 0.002 50
1,2-Dichloroethane <0.002 <0.1? <0.002 <0.4? <0.1? 0.002 50 l
1,1-Dichloroethene <0.002 <0.1% 0.042 3.2 <0.1 0.002 50
cis-1,2-Dichloroethene <0.002 <0.1% 0.065 28 <0.1? 0.002 50 l
trans-1,2-Dichloroethene <0.002 <0.1% <0.4% <0.4? <0.1? 0.002 50 -
Dichloromethane <0.010 <0.5° <0.010 <2t <0.52 0.010 50
Styrene <0.002 <0.1? <0.002 <0.4% <0.1? 0.002 50 I
1,1,1,2-Tetrachloroethane <0.002 <0.12 <0.002 <0.4° <0.1% 0.002 NG
1,1,2,2-Tetrachloroethane <0.002 <0.12 <0002 <04° <0.1? 0.002 50 '
Tetrachloroethene ' <0.002 <0.1? 02 .34 . 03 0.002 06 -
Trichloraethene <0.002 <0.12 04 - E14 0.4 0.002 31
1,1,1-Trichlorosthane <0.002 <0.1? 0.026 1.2 <0.1? 0.002 50 l
1,1,2-Trichloroethane <0.002 <0.12 <0.002 <0.4? <0.1? 0.002 50
Vinyl Chloride <0.003 <0.5% <0.003 < <0.5° 0.003 NG l
Results expressed in milligrams per dry kilogram (mgrkg)
NG - no guideline l
' . Canadian Environmental Quality Guidslines, Canadian Council of Ministers of the Environment (CCME}, 1999
2. limit of quantitation raised due to sample dilution
BOLD - value exceeds referenced guideline '
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l TABLE 5: Summary of Analytical Results for VOCs in Soil - Drilling Investigation

Area of Concern: Component Wheel Shop Environmental
l Shop {Drawing W8140B-010) Quality
(Drawing Guidelines’
WB8140B-010)
. Borehole No.: 99-63 98-33 98-33 99-56 99-59
Sample No.: BH99-63-2-  BH98-33-3- BH98-33-5- BH99-56-4- BH99-53-4-
990721 981117 981117 990716 990720
l Depth {m}: 2.1 24 38 1.8 24
Soil Vapour
Concentration (ppm}: 23 125 325 44 310
l Visual Soil
Classification clay silt clay silt silt
Limit of Industrial
l Parameter Quantitation Land Use
Acetone <0.050 <10? <2500° <0.050 <10.0° 0.050 NG
' Carbon Tetrachloride <0.002 <0.12 <257 <0.002 <0.12 0.002 50
Chloroethane 0.044 <1.0° <250° <0.005 <1.0° 0.005 NG
Chloroform <0.002 <0.12 <25° <0.002 <0.12 0.002 50
' Chloromethane <0.005 <1.0% <250° <0.005 <1.0? 0.005 NG
1,1-Dichloroethane 0.4 <0.12 <257 <0.002 <0.1? 0.002 50
' 1,2-Dichloroethane 0.007 <0.1? <25° <0.002 <0.1% 0.002 50
1,1-Dichlorosthene 0.2 <0.12 <25° <0.002 <0.1% 0.002 50
cis-1,2-Dichloroethene 0.085 1.3 <25° <0.002 2.4 0.002 50
l trans-1,2-Dichloroethene 0.002 <0.1? <257 <0.002 <0.1? 0.002 50
Dichloromethane <0.010 <0.5% <125° <0.010 <0.5° 0.010 50
l Styrene <0.002 <0.1? <25? <0.002 <0.1? 0.002 50
1,1,1,2-Tetrachloroethane <0.002 <0.1? <25* <0.002 <0.1? 0.002 NG
1,1,2 2-Tetrachloroethane <0.002 <0.002 <0.12 0.002 50
l Tetrachloroethene 0.014 ‘ 1,240 0.046 <0.1? 0.002 0.6
Trichloroethene 0.062 0.3 <25 <0.002 0.1 0.002 3
l 1,1,1-Trichloroethane 0.4 <0.1? <25° <0.002 <0.1? 0.002 50
1,1,2-Trichloroethane <0.002 <0.1 <25° <0.002 <0.12 0.002 50
l Vinyl Chloride 0.036 <0.5° <125° <0.003 0.3 0.003 NG
Results expressed in milligrams per dry kilogram (mg/kg)
NG - no guideline
l ' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}), 1999
Z.. limit of quantitation raised due to sample dilution
' BOLD - value exceeds referenced guideline
l MORROW ENVIRONMENTAL CONSULTANTS INC. 20f2 WE1408 / 2000 02 25



TABLE 6: Summary of Analytical Results for Phenols in Soil - Drilling Investigation

Area of Cancern: Former Tank Car  Former Leaking Environmental Quality
Cleaning Area Tank Car Area Guidelines'
{Drawing W8140B- (Drawing
007) W8140B-008)
Borehole No.: 98-22 98-26
Sample No.: BH98-22-1- BH98-26-1-
981113 981113
Depth (m): 0.6 0.5
Soil Vapour
Concentration (ppm): 275 170
Visual Soil clay and sand and
Classification: silt fiil gravel fill
Industrial

Parameter Limit of Quantitation Land Use
Phenal, <0.1 <1.3 0.1 128°
2-Chilorophenol <0.1 <1.3 0.1 5
o-Cresol <0.1 <1.3 0.1 10
m-Cresol & p-Cresol 0.1 <1.3 0.1 10
2-Nitrophenol <0.1 <1.3 0.1 10
2,4-Dimethylphencl! <0.1 <1.3 0.1 10
2,4-Dichlorophenol <0.1 <13 0.1 5
4-Chloro-3-Methylphenol <0.1 <1.3 0.1 NG
2,4,6-Trichlorophenol <0.1 <1.3 01 5
2,4,5-Trichloropheno! <0.1 <1.3 C.1 5
2,4-Dinitrophenol <0.2 <2.52 0.2 10
4-Nitrophenol <0.5 <6.3° 0.5 10
2,3,5,6-Tetrachlorophenol <0.1 <1.8 0.1 5
2,3,4,5-Tetrachlorophenol &
2,3,4,6-Tetrachlorophenol <0.1 <1.3? 0.1 5
2-Methyl-4,6-Dinitropheno! <0.5 <6.3° 0.5 10
Pentachlorophencl <0.2 <2.52 0.2 28°

Resuits expressed in milligrams per dry kilogram (mg/kg)

NG - no guideline

'~ Canadian Environmentai Quality Guideiines, Canadian Council of Ministers of the Environment (CCME), 1899
2 . limit of quantilation raised due to sample dilution

3. Provisional Soit Quality Guidelines for Environmental Health {SQGg), CCME, 1999

MORRCOW ENVIRONMENTAL CONSULTANTS INC. 1of1 WB8140B8 /2000 02 25
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TABLE7: Summary of Analytical Results for Metals in Soil - Drilling Investigation
Area of Concern: Former Former Leaking Environmental

Tank Car Tank Car Area Quality

Cleaning {Drawing W8140B-008) Guidelines’

Area
{Drawing
WB81408B-
007)
Borehaole No.: 98-24 98-25 9B-26 §9-50 99-51 99-53
Sample No.: BH98-24-3- BH98-25-2- BHS98-26-1- BH99-50-2- BH99-51-1- BH99-53-4-
981113 981113 981113 996716 990716 990716
Depth (m): 2.3 1.4 0.5 1.4 0.6 2.7
Soil Vapour
Concentration 75 110 170 92 48 79
Visual Soil sand and
Cilassitication: silt clay fill gravei fill sand fill clay fill sand fill
Limit of Industrial

Parameter Quantitation Land Use
Antimony <0.5 26.9 20.0 NA NA NA 05 40
Arsenic <0.5 10.0 5.6 NA NA NA 05 12
Barium 24.7 236 700 151 113 40.5 5.0 2,000
Beryllium <0.2 0.7 0.3 0.8 0.6 <0.2 0.2 8
Cadmium <0.3 1.4 0.8 25 0.4 <0.3 0.3 22
Chromium 9.7 36.7 24.6 38.3 25.6 9.7 1.0 87
Cobalt <2.0 8.4 5.8 3.1 2.0 300
Copper 7.8 296 73.6 16.2 1.0 91
Lead <5.0 835, 258 <5.0 5.0 600
Molybdenum <3.0 <3.0 <3.0 <3.0 3.0 40
Nickel 9.1 38.0 19.6 7.9 2.0 50
Selenium <0.2 0.7 0.4 NA NA 0.2 10
Silver <0.3 <0.3 <0.3 <0.6 <0.6 <0.6 0.3/0.6 40
Vanadium 11.4 410 18.5 43.1 334 141 1.0 130
Zinc 12.6 267 232 933 67.5 23.0 5.0 360

Results expressed in milligrams per dry kilogram (mg/kg)
' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
BOLD - value exceeds referenced guideline

MORROW ENVIRONMENTAL CONSULTANTS INC.
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TABLE 8: Summary of Analytical Results for Hydrocarbons in Soil - Test Pitting Investigation

Area of Concern: Above Ground Diesel Fuel Storage Tank Area Former Leaking Tank Car Area Environmental
(Drawing W8140B-006) {Drawing W8140B-008) Quality
Guidelines'
Test Pit No.: ‘ 98-1 98-1 99-12 99-14 . 99-28 99-29
Sample No.: TP98-1-2- TP98-1-5- TP99-12-3- TP99-14-4- TP99-28-4- TP99-29-1-
981118 981118 981007 991007 991028 991028
Depth (m}: 0.7 0.7 0.9 1.5 1.3 0.4
Soil Vapour duplicate '
Concentration (ppm}): 125 of 98-1-2 860 1,760 350 140
Visual Soil . sand and sand and sand and
Classification: gravel fill gravel fill gravel fill clay waste paint sand fill
Limnit of Industrial
Parameter Quantitation Land Use
Benzene <0.02 <0.02 0.36 NA 0.02 39°
Toluene 0.07 0.06 <0.02 NA 0.02 14°
Ethylbenzene 0.26 0.24 1.59 NA 0.02 20
Xylene(s) 1.06 0.61 2.66 NA 0.04 20
TVH? 82 L 61 246 NA 10 800°
TEH® . 3,550 % 3,020 88 3,430 10 2,000°

Results expressed in milligrams per dry kilogram (mg/kg)

TVH - total volatile hydrocarbons

TEH - total extractable hydrocarbons

' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

? . Cst0Cro

5. Cyi to Cao

% _ limit of quantitation raised due to sample diiution

® . Provisional Sail Quality Guidelines for Environmental Health {SQGg), CCME, 1999

® . A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion
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TABLE 8:

Summary of Analytical Results for Hydrocarbons in Soit - Test Pitting Investigation

Area of Concern:

Soil Stockpiling Area

Environmental

{Drawing W8140B-009) Quality
Guidelines'

Test Pit No.: 98-2 98-4 98-4 98-5 98-6 98-7 98-8 98-11
Sample No.: TP98-2-1- TP98-4-2- TP98-4-3- TP98-5-1- TP98-6-3- TP98-7-1- TP98-8-4- TP98-8-3-

981118 981118 981118 981118 981118 981118 981118 981118
Depth (m): 0.8 1.4 1.8 0.4 2.2 0.4 2.8 1.7
Soit Vapour
Concentration (ppm): 125 150 180 175 175 40 175 240
Visual Soil silt and organic silt, clay and sand and crushed organic
Classification: sand fili clay fill clay sand fill sand fill gravel fill glass silt

Limit of Industrial Land

Parameter Quantitation Use
Benzene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 39®
Toluene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 1457
Ethylbenzene <0.02 <0.02 <0.02 <0.02 <0.02 0.13 <0.02 <0.02 0.02 20
Xylene(s) <0.04 <0.04 <0.04 <0.04 <0.04 0.57 <0.04 <0.04 0.04 20
TVH? <10 <10 <10 <10 <10 41 <10 <10 10 800°
TEH® £14,900 117 <10 650 <10 4,920 213 <10 10 2,000°

Results expressed in milligrams per dry kilogram {mg/kg)
TVH - total volatile hydrocarbons

TEH - total extractable hydrocarbons
V. Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2. CS to C]Q
°-Cy110Cs

4 limit of quantitation raised due to sample dilution
5 - Provisional Soil Quality Guidelines for Environmental Health (SQGg), CCME, 1999

5 _ A Guidelina for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion

MORROW ENVIRONMENTAL CONSULTANTS INC.
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TABLE 8; Summary of Analytical Results for Hydrocarbons in Sail - Test Pitting Investigation

Area of Concern: Soil Slockpiling Area Diesel Heavy Repair Shop Envirgnmental Quality
{Drawing W8140B-009) (Drawing W8140B-004) Guidelines'

Test Pit No.: 99-16 89-19 99-20 99-21 99-24 99-25 99-26 98-27
Sample No.: TP99-16-1- TP99-18-2- TP99-20-3- TP99-21-2- TP99-24-1- TP99-25-1- TP99-26-2- TP89-27-3-

991007 991007 991007 991007 991028 991028 991028 991028
Depth {m): 1.0 1.0 1.2 1.0 0.5 0.6 0.8 0.8
Concentration _
(ppm): 45 50 400 270 175 390 210 325
Visual Soil sand and sand and sand and
Classification: gravel fill gravel fill sand fill sand fill sand fill sand fill gravel fill clay fill

Limit of

Parameler Quantitation  Industrial Land Use
Benzene NA NA <0.02 <0.02 <0.02 0.06 <0.02 «0.02 0.02 39°
Toluene © NA NA Q.02 0.03 0.13 0.18 0.09 0.05 Q.02 14°
Ethylbenzene NA NA 3.42 1.56 0.56 0.92 217 217 0.02 20
Xylene(s) NA NA 4.70 1.58 1.02 3.32 1.67 3.18 0.04 20
TVH? NA NA 429 149 68 305 170 334 10 800°
TEH® 238 542 ¢, 8,540 - ~°10,500° 17,300 . 22,4007 10,600 10 2,000°

Results expressed in milligrams per dry kilogram {mg/kg)

TVH - 1otal volatile hydrocarbons

TEH - total extractable hydrocarbons

' _ Ccanadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1899

2 .C510Cyq

2. Cy; 10 Cap

“ . limit of quanlitation raised due to sample dilution

5 _ Provisional Soil Quality Guidelines for Environmental Health (SQGg), CCME, 1999

6 . A Guideline for the Environmental Investigation and Remediation of Patroleurn Storage Sites in Manitoba, Manitoba Environment, July 1993
BOLD - value exceeds referenced guideline/criterion
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TABLE 9: Summary of Analytical Results for VOCs in Soil - Test Pitting Investigation

Area of Concern:

Former Leaking Tank

Environmental

Car Area Quality
(Drawing W8140B-008) Guidelines'
Test Pit No.: 99-28
Sample No.:
TP99-28-4-991028
Depth (m): 1.3
Soil Vapour
Concentration (ppm): 350
Visual Soil
Classification: waste paint
Industrial
Parameter Limit of Quantitation Land Use
Acetone <250° 0.050 NG
Carbon Tetrachloride <252 0.002 50
Chioroethane <25.07 0.005 NG
Chloroform <2.5° 0.002 50
Chloromethane <25.0° 0.005 NG
1,1-Dichloroethane <257 0.002 50
1,2-Dichloroethane <2.5° 0.002 50
1,1-Dichloroethene <2.5° 0.002 50
cis-1,2-Dichloroethene <2.5° 0.002 50
trans-1,2-Dichloroethene <2.5° 0.002 50
Dichloromethane <12.5° 0.010 50
Styrene <2.5° 0.002 50
1,1,1,2-Tetrachloroethane <2.5° 0.002 NG
1,1,2,2-Tetrachloroethane <25 0.002 50
Tetrachloroethene - <2.5° 0.002 34°
Trichloroethene <2.5° 0.002 31
1,1,1-Trichloroethane <2 5° 0.002 50
1,1,2-Trichloroethane <25 0.002 50
Vinyl Chioride <12.5% 0.003 NG

Results expressed in milligrams per dry kilegram {mg/kg)

NG - no guideline

V. Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}, 1999
2 _ limit of quantitation raised due to sample dilution
3. Provisional Soil Quality Guideline for Environmental Health (SQGg), CCME, 1999

MORROW ENVIRONMENTAL CONSULTANTS INC.
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TABLE 10: Summary of Analytical Results for Metals in Soil - Test Pitting Investigation

Area of Concern: Former Leaking Tank Car Area Environmental Quality
(Drawing W8140B-008} Guidelines’
Test Pit No.: 99-28 99-29
Sample No.: TP99-28-4- TP99-29-1-
991028 991028
Depth {m): 1.3 c4
Soil Vapour
Concentration (ppm): 350 140
Visual Soil
Classification: waste paint sand fili
Limit of Industrial
Parameter Quantitation Land Use
Antimony 3.9 - 294 0.5 40
Arsenic 9.0 287 0.5 12
Barium 294 403 5.0 2,000
Beryllium <0.2 06 02 8
Cadmium 1.0 0.3 22
Chromiurn 11.3 1.0 87
Cobalt 3.1 20 300
Copper . 42,1 1.0 91
Lead 5.0 600
Molybdenum 3.2 3.0 40
Nickel | 125 20 50
Selenium ) 06 0.2 10
Silver " <0.6 4.5 0.6 40
Vanadium 171 1.0 130
Zine 238 5.0 380

Results expressed in milligrams per dry kilogram (mg/kg)
' . Canadian Environmental Quality Guidefines, Canadian Councit of Ministers of the Environment (CCME), 1999
BOLD - value exceeds referenced guideline

MORROW ENVIRONMENTAL CONSULTANTS INC. 10f1 W8140B / 2000 02 25




TABLE 11: Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern: Former Locomotive Fuelling Facility Active Environmental Quality
{Drawing W8140B-003) Locomolive Guidelines " ?
Fuelling Facility
(Drawing

W8140B-004)

Monitoring Well No.: 98-2 98-44 98-4 98-8 98-11
Sample No.: MWgg-2- Mwg8-44- MW98-4- Mw9os-8- MWo8B-11-
981215 981215 981215 981215 981215

Duplicate Limit of Community Freshwater
Parameter of MW98-2 Quantitation Water Aqualic Life
Benzene 0.0435 0.0398 0.0180 <0.0002 <0.0002 0.0002 ’ 0.0050 0.370
Toluene 0.0817 0.0663 0.0004 <0.0002 <0.0002 0.0002 <0.0024 0.002
Ethylbenzene 0.0766 0.0629 0.0090 0.0005 <0.0002 0.0002 <0.0024 0.09
Xylene(s) 0.4690 0.4290 0.1550 0.0005 <0.0004 0.0004 =<0.03 NG
TvH? 3.25 2.59 1.27 0.152 <0.100 0.100 NG NG
TEH? 2.05 1.53 1.72 0.270 <0.100 0.100 NG NG

Results expressed in milligrams per litre {mg/L)

TVH - total volatile hydrocarbons

TEH - total extractable hydrocarbons

NA - not analyzed

NG - no quideline

' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment {CCME), 1999

2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME {1999) Community Water and Freshwater Aquatic Life
guidelines are shown for informational purposes only.

2. C510 Cyg

. ChtoCyy .

% - limit of quantitation lowered due 1o BTEX components analyzed as part of the volalile organic compounds analyses

® - limit of quantitation raised due to sample dilution

MORROW ENVIRONMENTAL CONSULTANTS INC. 10of5 W81408 /2000 02 25




TABLE 11: Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern: Above Ground Diesel Fuel Frog Shop Former Tank Car Environmental Quality
Storage Tanks (Drawing {Drawing W8140B-006) Cleaning Area Guidelines "*?

Wa140B-005} {Drawing W8140B-007)
Maonitoring Well No.: 98-17 g8-19 98-34 98-34 g98-22 98-24
Sample No.: MW98-17- MWS8-19- MW98-34- MW93-37- MWg8-22- MWgas-24-

981215 981215 981215 981215 g81215 981215
Duplicate of Limit of Community Freshwater

Parametar MW98-34 Quantitation Water Aquatic Life
Benzene <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.0002 0.0050 0.370
Toluene <0.0002 <0.0002 0.0009 0.0011 <0.0002 <0.0002 0.0002 <0.0024 0.002
Ethylbenzene <0.0002 <0.0002 0.0007 0.0011 <0.0002 <0.0002 0.0002 =0.0024 0.09
Xylene(s) <0.0004 <0.0004 0.0030 - 0.0041 <0.0004 <0.0004 0.0004 <0.03 NG
TVH? <0.100 <0.100 0.157 0.154 <0.100 <0.100 0.100 NG NG
TEM* <0.100 <0.100 1.69 277 <0.100 2.37 0.100 NG NG

Results expressed in milligrams per litre {mg/L)

TVH - total volatile hydrocarbons

TEH - total extractable hydrocarbons

NA - not analyzed

NG - no guideline

! . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2 . There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water and Freshwater Aqualic Lite
guidelines are shown for informational purposes only.

3. Cs10Cyp

‘-Ci1oCy

5 - limit of quantitation fowered due to BTEX components analyzed as part of the volatile organic compounds analyses

& _ limit of quantitation raised due to sample dilution '
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TJABLE 11;

Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern:

Former Leaking Tank Car Area
(Drawing W8140B-008)

Component Shop
{Drawing W8140B-010)

Environmental Quality
Guidetines "'?

Monitoring Well No.: 98-25 98-26 98-35 98-35 99-60 99-61
Sample No.: MWg8-25- MW98-26-  MW98-35- MW98-38- MW99-60-  MW99-61-
981215 981215 981215 981215 990914 990914

Duplicate of Limit of Community Freshwater
Parameter MWwWas-35 Quantitation Water Aquatic Life
Benzene <0.0001° <0.0001° <0.1® <0.1° <0.0002 <0.0025° 0.0002 0.0050 0.370
Toluene <0.0002 <0.0002 <0.2° <0.2° 0.0002 <0.005% 0.0002 <0.0024 0.002
Ethylbenzene <0.0002 <0.0002 <0.2% <0.2° <0.0002 <0.005° 0.0002 <0.0024 0.09
Xylens(s) <0.0004 <0.0004 <0.4° <0.4% <0.0004 <0.010° 0.0004 <0.03 NG
TVH® <0.100 <0.100 16.1 NA NA NA 0.100 NG NG
TEH* <0.100 <0.100 <0.100 NA NA NA 0.100 NG NG

Results expressed in milligrams per litre {(mg/L)

TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons

NA - not analyzed
NG no guideline

- Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}, 1999

- There are no applicable guidelines/criteria for the parameters iisted. However, the CCME
guidelines are shown for informational purposes only.

. Cs fo CIO
4 = C” to C32

- limit of quantitation lowered due to BTEX components analyzed as part of the volatile organic compounds analyses

- limit of quantitation raised due to sample dilution

MORROW ENVIRONMENTAL CONSULTANTS INC.
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TABLE 11: Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern:

Component Shop
(Drawing W8140B-010}

Wheel Shop

Drawing W8140B-010)

Environmental Quality
Guidelines "?

Monitoring Well No.: 99-63 §99-63 98-33 98-33 99-55
Sample No.: MW99-63-  MWg9-83- MW98-33- MW98-43- MW99-55-
990914 990914 981215 981215 990914

Duplicate Duplicate Limit of Community Freshwaler
Parameter of MW99-63 RPDDUP7 of MWE88-33 Quantitation Water Aquatic Life
Benzene <0.01% <0.01° - <258 <1® <0.0001° 0.0002 0.0050 0.370
Toluene <0.02° <0.02° - <5° <28 <0.0002 0.0002 <0.0024 0.002
Ethylbenzene <0.02° <0.02° - <5° <2° <0.0002 0.0002 <0.0024 0.09
Xylene(s) <0.04° <0.04" - <108 <4° <0.0004 0.0004 <0.03 NG
TVH? NA NA - 132 NA NA 0.100 NG NG
TEH! NA NA - <0.100 NA NA 0.100 NG NG

Results expressed in milligrams per litre {(mg/L)

TVH - tolal volatile hydrocarbons
TEH - total extractable hydrocarbons

NA - not analyzed
NG - no guideline

' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2 _ There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water and Freshwater Aqualic Life
guidelines are shown for infermational purposes oniy.

3' CS to C\m
“-CitoCy

5. limit of quantitation lowered due to BTEX components analyzed as part of the volatile organic compounds analyses
% . Jimit of quantitation raised due to sample dilution
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TABLE 11: Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concemn: Wheel Shop Diesel Heavy Environmental Quality
(Drawing W8140B-010}) Repair Shop Guidelines "2
{Drawing W8140B-
004)
Monitoring Well No.: 99-56 99-59 98-14
Sample No.: MW99-56- MWga9-59- MWS8-14-
990914 990914 981215
Limit of Freshwater
Parameter Quantitation Community Water Aquatic Life
Benzene <0.001° <0.025° 0.0003 0.0002 0.0050 0.370
Toluene <0.002° <0.05° <0.0002 0.0002 <0.0024 0.002
Ethylbenzene <0.002° <0.05° 0.0003 0.0002 <0.0024 0.09
Xylene(s) <0.004° <0.1° 0.0013 0.0004 <0.03 NG
TVH? NA NA <0.100 0.100 NG NG
TEH! NA NA <0.100 0.100 NG NG
Results expressed in milligrams per fitre (mg/L)
TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
NA - not analyzed
NG - no guideline
' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}), 1999
2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water and Freshwater Aquatic Life
guidelines are shown for informational purposes only.
3. Cs to C10
‘. Cyyto Caz
5 _ limil of quantitation lowered due to BTEX components analyzed as part of the volatile organic compounds analyses
® - limit of quantitation raised due to sample dilution
MORROW ENVIRONMENTAL CONSULTANTS INC, 50l5 W81408 / 2000 02 25




TABLE 12: Summary of Analytical Results for PAHs in Groundwater
Area of Concern: Former Above Former Former Environmental Quality
Locomotive Ground Tank Car Leaking Guidelines 2

Fuelling Diesel Cleaning Tank Car

Facility Fuel Area Area

{Drawing Storage (Drawing (Drawing

W8140B- Tanks Wa140B- W8140B-
003) {Drawing 007) 008)
WE140B-
005)

Monitoring Well No.: 98-2 98-19 98-24 98-25
Sample No.: Mwgs-2- MW9B-19-  MW98-24- MW9B-25-

981215 981215 981215 981215

Limit of Community Freshwater

Parameter Quantitation Water Aquatic Life
Acenaphthene <0.001° <0.000050 0.000781 <0.000050 0.000050 NG 0.0058
Acenaphthylene <0.001% <0.000050  <0.000050 <0.000050 0.000050 NG NG
Anthracene <0.001° <0.000050 0.000666 <0.000050 0.000050 NG 0.000012
Benzo(a}anthracene <0.001° <0.,000050 0.00122 <0.000050 0.000050 NG 0.000018
Benzo(a)pyrene <0.002° 0.000023  0.000235 <0.000010  0.000010 0.00001 0.000015
Benzo(b)flouranthene <0.001° <0.000050 0.000264 <0.000050 0.000050 NG NG
Benzo{k)flouranthene <0.001° <0.000050  0.000273  <0.000050 0.000050 NG NG
Benzo(g.h,l)perylene <0.001° <0.000050  0.000089  <C.000050 0.000050 NG NG
Chrysene <0.001° <0.000050  0.000652  <0.000050 0.000050 NG NG
Dibenzo(a,h)anthracene <0.001° <0.000050  <0.000050  <0.000050 0.000050 NG NG
Fluoranthene <0.001° 0.000060 0.0125 <0.000050 0.000050 NG 0.00004
Fluorene 0.00490 <0.000050 0.00128 <0.000050 0.000050 NG 0.003
Indeno(1,2,3-cd)pyrene <0.001 3 <0.000050 0.000133  <0.000050 0.000050 NG : NG
Naphthalene 0.0328 <0.000050  0.000708  <0.000050 0.000050 NG 0.0011
1-Methylnaphthalene 0.0801 <0.000050 0.00133 <0.000050 0.000050 NG NG
2-Methylnaphthalene 0.0713 <0.000050 0.00144 <0.000050 0.000050 NG NG
Phenanthrene 0.00278 <0.000050 0.00118 <0.000050 0.000050 NG 0.0004
Pyrene <0.001° 0.000061 0.00736 <0.000050 0.000050 NG 0.000025

Results expressed in milligrams per litre (mg/L)

NG - no guidetine

. Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME}, 1999

2 . There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water

and Freshwater Aquatic Life guidelines are shown for informational purposes only.

3. limit of quantitation raised due to sample dilution

MORROW ENVIRONMENTAL CONSULTANTS INC.
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l TABLE 13: Summary of Analytical Results for VOCs in Groundwater
' Area of Concern: Former Leaking Tank Component Shop Environmental
Car Area (Drawing W8140B-010) Quality
{Drawing W8140B-008) Guidelines"?
' Monitoring Well No.: 98-25 98-26 98-35 98-35
Sample No.: MW98-25- MWOB-26- MWS8-35- MWSB-38-
981215 981215 981215 981215
' Duplicate
of MW98- Limit of Community Freshwater
Parameter 35 Quantitation Water Aquatic Life
' Acetone <0.01 <0.01 <10° <10 0.010 NG NG
Carbon Telrachloride <(.0002 <0.0002 <0.2° <0.2° 0.0002 0.005 0.0133
l Chlorcethane <0.0005 <0.0005 <0.5 <0.5° 0.0005 NG NG
Chloroform <0.0002  <0.0002 <0.2° <0.2° 0.0002 NG 0.0018
Chloromethane <0.001 <0.001 <1 <1 0.001 NG NG
l 1,1-Dichloroethane <0.0002 <0.0002 0.910 0.985 0.0002 NG NG
1,2-Dichloroethane 0.0004 <0.002 <02} <0.2° 0.0002 0.005 0.1
l 1,1-Dichloroethene <0.0002 <0.0002 3.040 3.390 0.0002 0.014 NG
cis-1,2-Dichloroethene <0.0002 <0.0002 3.640 4.490 0.0002 NG NG
trans;1 ,2-Dichloroethene <0.0002 <0.0002 <0.2* <0.2° 0.0002 NG NG
l Dichloromethane <0.001 <0.0002 <1? <1 0.001 0.05 0.0981
Styrene <0.0002 <0.0002 <0.2° <0.2* 0.0002 NG 0.072
l 1,1,1,2-Tetrachloroethane  <0.0002  <0.0002 <0.2° <0.2° 0.0002 NG NG
1,1,2,2-Tetrachloroethane  <0.0002  <0.0002 <0.2° <0.2° 0.0002 NG NG
Tetrachloroethene <0.0002 <0.0002 0.570 0.788 0.0002 0.03 0111
. Trichloroethene <0.0002 <0.0002 11.8 11.6 0.0002 0.05 0.021
1,1,1-Trichloroethane <0.0002 <(0.0002 1.45 1.71 0.0002 NG NG
' 1,12-Trichloroethane <0.0002  <0.0002  <0.2° «0.2° 0.0002 NG NG
Vinyl Chioride <0.0005 <0.0002 0.560 0.612 0.0005 0.002 NG
l Results expressed in milligrams per litre (mg/L}
NG - no guideline
l ' . Canadian Environmental Quality Guidefines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water
and Freshwater Aquatic Life guidelines are shown for informational purposes only.
l 3 _ limit of quantitation raised due to sample dilution
4 . detected below limit of quantitation but passed compound identification criteria
l MORROW ENVIRONMENTAL CONSULTANTS INC. 10f3 W8B140B / 2000 02 25




TABLE 13: Summary of Analytical Results for VOCs in Groundwater
Area of Concaern; Component Shop Environmental
{Drawing W8140B-010) CQuality
Guidelines" ?

Monitoring Well No.: 99-60 99-61 99-63 99-63

Sample No.: MW99-60- MWS9-61- MWS9-63- MWOI-83-

990914 990914 990914 990914
Duplicate
of MW99- Limit of Community  Freshwater

Parameter 63 Quantitation Water Aguatic Life
Acetone <0.010 <0.25 <0.05° <0.05° 0.010 NG NG
Carbon Tetrachlcride <0.0002 <0.005 <0.020° <0.020° 0.0002 0.005 0.0133
Chloroethane 0.0003* <0.0125 0.088 0.088 0.0005 NG NG
Chloroform <0.0002 0.0088 <0.020° <0.020° 0.0002 NG 0.0018
Chloromethane <0.001 <0.025 <0.60° <0.100° 0.001 NG NG
1,1-Dichloroethane 0.0191 0.0192 0.720 0.742 0.0002 NG NG
1,2-Dichloroethane <0.0002 <0.005 0.020 0.020 0.0002 0.005 0.1
1,1-Dichloroethene 0.0003 0.0886 0.445 0.466 0.0002 0.014 NG
cis-1,2-Dichloroethene 0.0266 0.0074 0.207 0.214 0.0002 NG NG
trans-1,2-Dichloroethene  0.0022 <0.005 <0.020°  <0.020° 0.0002 NG NG
Dichloromethane <0.001 <0.025 <0.100° <0.100° 0.001 0.05 0.0981
Styrene <0.0002  <0.005 <0.020°  <0.020° 0.0002 NG 0.072
1,1,1,2-Tetrachloroethan  <0.0002 <0.005 «0.020° <0.020° 0.0002 NG NG
1,1,2,2-Tetrachloroethan: <0.0002  <0.005  <0.020°  <0.020° 0.0002 NG NG
Tetrachloroethene 0.0001* 0.0491 <0.020°  <0.020° 0.0002 0.03 0.111
Trichloroethene 0.0022 0.307 0.111 0.114 0.0002 0.05 0.021
1,1,1-Trichloroethane 0.0001* 0.0339 0.905 0.957 0.0002 NG NG
1,1,2-Trichloroethane <0.0002 <0.005 <0.020° <0.020° 0.0002 NG NG
Vinyl Chloride 0.0215 <0.0125 0.032 0.034 0.0005 0.002 NG

Results expressed in milligrams per litre (mg/L)
NG - no guideline

' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water
and Freshwater Aquatic Life guidelines are shown for informational purposes only.

3 _limit of quantitation raised due to sample dilution

* . detected below limit of quantitation but passed compound identification criteria

MORROW ENVIRONMENTAL CONSULTANTS INC. 20f3
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TABLE 13: Summary of Analyticél Results for VOCs in Groundwater

Area of Concermn; Wheel Shop Environmental
{Drawing W81408-010Q) Quality
Guidelines'?
Monitoring Well No.. 98-33 98-33 99-55 99-56 99-59
Sample No.: MW98-33 MW98-43 MW99-55 MW99-56 MW99-59
981215 981215 990914 990914 990914
Duplicate
of MW98- Limit of Community  Freshwater
Parameter 33 Quantitation Water Aquatic Life
Acetone <250°  <100° <0010 <0.10°  <25° 0.010 NG NG
Carbon Tetrachloride <5 <*  <0.0002 <0.002° <0.050°  0.0002 0.005 0.0133
Chloroethane <12.5° <5° <0.0005 <0.005° <0.125°  0.0005 NG NG
Chloroform <5 <2* <0.0002 <0.002° <0.050°  0.0002 NG 0.0018
Chloromethane <25° <10°  <0.001 <001 <0.250° 0.001 NG NG
1,1-Dichlorgethane <5 <2* <0.0002 <0.0026 <0.050° 6.0002 NG NG
1,2-Dichloroethane <5° <2* <0.0002 <0.002° <0.050°  0.0002 0.005 0.1
1,1-Dichloroethene <5° < <0.0002 <0002 <0.050°  0.0002 0.014 NG
cis-1,2-Dichlorcethene <5° <2* <0.0002 0.0018 16.200 0.0002 NG NG
trans-1,2-Dichloroethene <5 <2 <0.0002 <0.002°  0.048 0.0002 NG NG
Dichloromethane <25° <10° <0.001  <0.01° <0.250° 0.001 0.05 0.0081
Styrene <5 <28 <0.0002 <0.002° <0.050°  0.0002 NG 0.072
1,1,1,2-Tetrachloroethane  <5° <2° <0.0002 <0.002° <0.050°  0.0002 NG NG
1,1,2,2-Tetrachloroethane ~ <5° <2’ <0.0002 <0.002° <0.050°  0.0002 NG NG
Tetrachloroethene 133 101 <0.0002 0.101  <0.050°  0.0002 0.03 0.111
Trichloroethene <5 <2 <00002 <0.002° 0.046 0.0002 0.05 0.021
1,1,1-Trichloroethane <5° <2®  <0.0002 0.0067 <0.050°  0.0002 NG NG
1,1,2-Trichloroethane <5 <2® <0.0002 <0.002° <0.050°  0.0002 NG NG
Vinyl Chloride <12.5° <5°  <0.0005 <0.005  1.260 0.0005 0.002 NG

Results expressed in milligrams per litre (mg/L)

NG - no guideline

! . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1998

2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water
and Freshwater Aquatic Life guidelines are shown for informational purposes only.

3 . limit of quantitation raised due to sample dilution
* . detected below limit of quantitation but passed compound identification crileria
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TABLE 14: Summary of Analytical Results for Metals in Groundwater '
Area of Concern: Former Former Leaking Tank Component Shop Environmental
Tank Car Car Area (Drawing W81408-010) Quality '
Cleaning  {Drawing W8140B-008) Guidslines'?
Area
{Crawing
Wg140B-
007}
Monitoring Waell No.: 98-24 98-25 98-26 98-35 99-61
Samp|e No': BH98'24‘ BH98'25' BH98‘26' MWQB'SS‘ MW99-61 - l
981215 981215 981215 981215 990914
Limit of Community Freshwater
Parameter Quantitation Water Aguatic Life
Hardnessa 598 657 3,625 745 2,120 - NG NG
Antimony <0.002 <0.002 <0.002 <0.002 0.0041 0.002 0.006 NG .
Arsenic 0.007 <0.002 0.005 0.003 0.004 0.002 0.025 0.005
Barium 0.247 0.051 0.043 0.047 0.413 0.005 1.0 NG .
Beryllium <0.005 <0.005 <0.005 <0.005 <0.001* 0.005 NG NG
Cadmium <0.0005 <0.0005 <0.0005 <0.0005 0.0002° 0.0005 0.005 0.002 - 0.00038% .
Chromiumn <0.002 0.002 <0.002 <0.002 <0.050° 0.002 0.05 NG
Cobalt 0.002 0.002 0.009 0.003 0.0012 0.001 NG NG .
Copper <0.002 <0.002 <0.002 <0.002 0.0062 0.002 <1.0 0.004 (hardness
>180 mg/L
Iron 2.39 0.03 <0.02 <0.02 0.03 0.02 0.3 0.3 l
Lead 0.0002 0.0005 <0.0001 <0.0001 <0.0005* 0.0001 0.0100 0.007 (hardness
>180 mg/L) l
Manganese 0.517 0.600 1.67 0.942 0.859 0.002 <0.05 NG
Molybdenum 0.008 0.003 0.002 0.007 0.007 0.002 NG 0.073 '
Nickel 0.003 0.008 0.022 0.015 0.016 0.002 NG 0.150 {hardness
>180 mg/L}
Selenium <0.002 <0.002 <0.002 <0.002 <0.002 0.002 0.01 0.001 '
Silver <0.0005 <0.0005 <0.0005 <0.0005 <0.0001* 0.0005 NG 0.0001
Vanadium <0.002 <0.002 <0.002 <0.002 0.0047 0.0020 NG NG l
Zinc 0.003 0.025 0.006 0.047 0.156 0.002 <5.0 0.03
Results expressed in milligrams per litre (mg/L) l
NG - no guideline
' - Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
Z. There are no applicable guidelines/criteria for the paramaters listed. However, the CCME (1999) Community Water l
and Freshwater Aquatic Life guidelines are shown for informational purposes only.
3. caleulated using: total hardness = 2.5(Ca’") + 4.1(Mg®") as CaCO,
* - limit of quantitation changed due to laboratory limit of quantitation study '
5. limit of quantitation raised due to sample dilution
8. guideline changes with hardness
MOAROW ENVIRONMENTAL CONSULTANTS INC. 102 WE1408 / 2000 02 25 I
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TABLE 14: Summary of Analytical Results for Metals in Groundwater

Area of Concern: Component Wheel Shop Environmental
Shop {Drawing W8140B-010) Quality
(Drawing Guidelines"?
W381408B-
a10)
Monitoring Well No.: 99-63 98-33 99-56 99-59 99-59
Sample No.: MW99-63- MWO98-33- MW99-56- MWG9-59- MWOI9-82-
990914 981215 990914 990914 990914
Duplicate
of MW99- Limnit of Community Freshwater
Parameter 59 Quantitation Water Aquatic Life
Hardness3 1,545 1,161 517 1,366 1,313 - NG NG
Antimony 0.0079 <0.002 0.001 0.0075 0.0037 0.002 0.006 NG
Arsenic 0.003 0.002 <0.002 0.008 0.008 0.002 0.025 0.005
Barium 0.578 0.056 1.36 0.564 0.359 0.005 1.0 NG
Beryliium <0.001* <0.005 <0.001* <0.001* <0.001* 0.005 NG NG
Cadmium <0.0001°  <0.0005  <0.0001*  <0.0001*  <0.0001* 0.0005 0.0050  0.002- 0.00038°
Chromium <0.050° <0.002 <0.050° <0.050° <0.050° 0.002 0.050 NG
Cobalt 0.0027 0.001 0.0001 0.0037 0.0036 0.001 NG NG
Copper 0.0044 0.007 0.0020 <0.0005°  <0.0005% 0.002 <1.0 0.004 (hardness
>180 mg/L)
Iron 0.03 <0.02 <0.03* 6.81 6.41 0.02 $0.3 0.3
Lead <0.0005* 0.0006 <0.0005* 0.0005* <0.0005* 0.0001 0.0100 0.007 (hardness
: >180 mg/lL)
Manganese 0.860 0.373 0.131 1.95 1.89 0.002 £0.05 NG
Molybdenum 0.014 0.005 0.009 0.004 0.004 0.002 NG 0.073
Nickal 0.013 0.008 0.005 0.009 0.009 0.002 NG 0.150 (hardness
>180 mg/l)
Selenium 0.002 0.005 <0.002 <0.002 <0.002 0.002 0.01 0.00
Sitver <0.0001*  <0.0005  <0.0001* <0.0001*  <0.0001* 0.0005 NG 0.0001
Vanadium 0.0046 <0.002 0.0035 0.0036 0.0037 0.002 NG NG
Zing 0.233 0.019 0.249 0.076 0.027 0.002 <5.0 0.03
Resulls expressed in milligrams per litra {mg/t)
NG - no guideline
' . Canadian Environmentat Quality Guidelines, Canadian Council of Ministers of the Envircnment (CCME), 1999
2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME {1999) Community Water
and Freshwater Aquatic Lite guidelines are shown for informational purposes only.
3. calculated using: total hardness = 2.5(Ca®") + 4.1(Mg**) as CaCO,
* . limit of quantitation changed due to laboratory limit of quantitation study
* - limit of quantitation raised due to sample dilution
®. guidsline changes with hardness
MORROW ENVIRONMENTAL CONSULTANTS INC. 20f2 W81408 /2000 02 25



TABLE 15: Summary of Analytical Results for Hydrocarbons in Soil - QA/QC

Area of Concern: Former Locomotive Fuelling Facility (Drawing W8140B-003) Environmental
Quality
Guidelines'
Borehole/Test Pit No.: BH 98-3 BH 98-3 BH 99-36 BH 99-36
Sample No.: BH98-3-2- BH98-3-9- BH99-36-3- BH99-36-8-
981109 981109 990713 990713
Depth (m): 2.4 2.4 2.1 21
Soil Vapour duplicate of duplicate of
Concentration (ppm}: 990 98-3-3 1,000 99-36-3
Visual Sail
Classification: silt silt silt silt
Limit of Industrial Land
Parameter RPDpup’ RPDpyue’ Quantitation Use
Benzene 0.24 0.16 40% <0.02 - 0.02 39°
Toluene 0.47 0.43 9% 0.74 13% 0.02 14°
Ethylbenzene 6.60 579 13% 1.24 136% 0.02 20
Xylene(s) : ' 36% 8.20 116% 0.04 20
TVH? 9% 638 52% 10 800°
TEH 26% 42800 37% 10 2,000°

Results expressed in milligrams per dry kilogram {mg/kg)

TVH - total volatile hydrocarbons

TEH - total exiractable hydrocarbons

RPDpyp - relative percent difference between duplicate samples

. Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME]}, 1899
2 .Csto Cyo

3.CntoCay

“ - limit of quantitation raised due to sample dilution

% . Provisional Soil Quality Guidelines for Environmental Health (SQGg), CCME, 1999

& . A Guideline for the Environmental investigation and Remediation of Petroleumn Storage Sites in Manitoba, Manitoba Environment, July 1993
7 - RPDgye - can only be calculated when the concentrations are above the practical quantitation limit which is defined as five times the limit of quantitation

e EECEECVEE N eow o o wl e o e e e s EEE e




TJABLE 15: Summary of Analytical Results for Hydrocarbons in Soil - QA/QC

Area of Concern;: Former Locomotive Fuelling Facility

{Drawing W8140B-003)

Above Ground Diesel Fuel Storage Tanks

(Orawing W8140B-006)

Environmental
Quality

Guidelines’

Borehole/Test Pit No.: BH99-58 BH 99-58 TP 98-1 TP 98-1 BH98-19 BH 98-19
Sample No.: BH99-58-3- BH99-58-8 TP98-1-2- TP98-1-5- BH98-19-8 BH98-19-

990720 990720 981118 981118 981112 12-981112
Depth {(m): 1.8 1.8 0.7 0.7 1.1 1.1
Soil Vapour duplicate duplicate duplicate
Concentration {ppm): 800 ol 99-58-3 125 of 98-1-2 230 of 98-19-8
Visual Soil sand and  sand and
Classification: silt silt gravel fill  gravel fill sand fill sand fill

Limit of Industrial Land
Parameter RPDpyp’ RPDpyr’ RPDpye’  Quantitation Use
Benzene <0.02 <0.02 - <0.02 <0.02 - 0.03 0.04 - 0.02 39°
Toluene <0.02 <0.02 - 0.07 0.06 - 0.06 0.08 - 0.02 14%
Ethylbenzene 1.86 2.28 20% 0.26 0.24 8% 0.06 0.14 - 0.02 20
Xylene(s) 8.11 10.9 29% 1.06 0.61 54% 0.20 0.27 30% 0.04 20
TVH _ 253 332 27% 82 61 29% <10 <10 - 10 800°
TEH? 6,040 7,550 °  22% 13550 16% 26,600 - 36,100 30% 10 2,000°
Results expressed in milligrams per dry kilogram {mg/kg)
TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
RPDpype - relative percent difference between duplicate samples
' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
z. CS to Cgo
3 = C'” tO Caa
* - limit of quantitation raised due to sample dilution
® . Provisiona! Soil Quality Guidelines for Environmental Health (SQGg), CCME, 1999
% . A Guideline for the Environmental Investigation and Remediation of Petroleum Storage Sites in Manitoba, Manitoba Environment, July 1993
7. RPDpye - can only be calculated when the concentrations are above the practical quantitation limit which is defined as five times the limit of quantilation
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TABLE 16: Summary of Analytical Results for Hydrocarbons in Groundwater - QA/QC

Envirocnmental Quality
Guidelines " ?

Frog Shop
{Drawing W8140B-006)

Former Locomotive Fuelling Facility
{Drawing W8140B-003)

Area of Concern:

Monitoring Well No.: §8-2 98-44 98-34 98-34
Sample No.: MWgag-2- MWS8-44- MwW98-34- MW98-37-
981215 981215 981215 981215

Duplicate Duplicate of Limit of Community Freshwater
Parameter of MW98-2 RPDgup’ MW98-34 RPDgye’ Quantitation Water Aquatic Life
Benzene 0.0435 0.0398 9% <0.0002 <0.0002 - 0.0002 0.0050 0.370
Toluene 0.0817 0.0663 21% 0.0009 0.0011 - 0.0002 <0.0024 0.002
Ethylbenzene 0.0766 0.0629 20% 0.0007 0.0011 - 0.0002 <0.0024 0.09
Xylene(s) 0.4690 0.4290 9% 0.0030 0.0041 31% 0.0004 <0.03 NG
TVH® 325 2.59 23% 0.157 0.154 - 0.100 NG NG
TEH* 2.05 1.53 29% 1.69 2.77 48% 0.100 NG NG

Results expressed in milligrams per litre {mg/L)

TVH - total volatile hydrocarbons

TEH - total extractable hydrocarbons
RPDpye - relative percent difference between duplicate samples

NG - no guideline

' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment {CCME), 1999
2 . There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water and Freshwater Aguatic Life

guidelines are shown for informational purpases only.

2. C5 to C10
‘. CintoCy

® . RPDOgye - can only be calculated when the concentrations are above the practical quantitation limit which is defined as five times the limit of quantitation
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TABLE 17: Summary of Analytical Results for VOCs in Groundwater - QA/QC

Area of Concern; Component Shop Environmental
(Drawing W8140B-010) Quality

Guidelines" ?

Monitoring Well No.: 98-35 98-35

Sample No.: MW98-35- MW98-38-
8981215 981215

Duplicate Limit of Community Freshwater
Parameter of MW98-35 RPDpyp’ Quantitation Water Aquatic Life

Carbon Tetrachloride <0.2° <0.2° - 0.0002 0.005 0.0133
Chloroethane <0.5° <0.5° . 0.0005 NG NG
Chloroform <0.2° . <0.2° - 0.0002 NG 0.0018
Chloromethane <1? <1® - 0.001 NG NG
1,1-Dichloroethane 0.810 0.985 8% 0.0002 NG NG
1,2-Dichloroethane <0.2° <0.2° - 0.0002 0.005 0.1
1,1-Dichloroethene 3.040 3.390 11% 0.0002 0.014 NG
cis-1,2-Dichloroethene 3.640 4.490 21% 0.0002 NG NG
trans-1,2-Dichloroethene <0.2° <0.2° - 0.0002 NG NG
Dichloromethane <1® <1? - 0.001 0.05 0.0981
Styrene <0.2° <0.2° . 0.0002 NG 0.072
1,1,1,2-Tetrachioroethane <0.2° <0.2? - 0.0002 NG NG
1,1,2,2-Tetrachloroethane <0.2* <0.2° . 0.0002 NG NG
Tetrachloroethene 0.570 0.788 32% 0.0002 0.03 0.111
Trichloroethene 18 11.6 2% 0.0002 0.05 0.021
1,1,1-Trichioroethane 1.45 1.71 16% 0.0002 NG NG
1,1,2-Trichloroethane <0.2° <0.2° - 0.0002 NG NG
Vinyl Chloride _ 0.560 0.612 9% 0.0005 0.002 NG

l Acetone <10° <10° . 0.010 NG NG
1
i

f Results expressed in milligrams per litre {mg/L)
NG - no guideline

RPDgye - relative percent difference between duplicate samples

' - Canadian Environmental Quality Guidelines, Canadian Councit of Ministers of the Environment (CCME), 1999

and Freshwater Aquatic Life guidelines are shown for informational purposes only.

* - limit of quantitation raised due to sample dilution

* - RPDpyp can only be calculated when the concentrations are above the practical quantitation limit which is defined

as five times the limit of quanititation

l 2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Communily Water
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TABLE 17:

Summary of Analytical Results for VOCs in Groundwater - QA/QC

Area of Concern;

Component Shop

Environmental

{Drawing WB140B-010) Quality
Guidelines' 2
Maonitoring Well No.: 99-63 99-63
Sample No.: MW99-63- MW33-83-
990914 990914
Duplicate Limit of Community Freshwater
Parameter of MW99.63 RPOp e Quantitation Water Aguatic Life
Acetone <0.05° <0.05° . 0.010 NG NG
Carbon Tetrachloride <0.020° <0.020° - 0.0002 0.005 0.0133
Chloroethane 0.088 0.088 0% 0.0005 NG NG
Chloroform <0.020° <0.02¢° . 0.0002 NG 0.0018
Chloromethane <0.60° <0.100? - 0.001 NG NG
1,1-Dichloroethane 0.720 0.742 3% 0.0002 NG NG
1,2-Dichloroethane 0.020 0.020 . 0.0002 0.005 0.1
1,1-Dichloroethene 0.445 0.466 5% 0.0002 0.014 NG
cis-1,2-Dichloroethene 0.207 0.214 3% 0.0002 NG NG
trans-1,2-Dichlorosthene  <0.020° <0.020° - 0.0002 NG NG
Dichloromethane <0.100° <0.100° - 0.001 0.05 0.0981
Styrene <0.020° <0.020° - 0.0002 NG 0.072
1,1,1,2-Tetrachloroethan.  <0.020° <0.020° . 0.0002 NG NG
1,1,2,2-Tetrachloroethan:  <0.020° <0.020° - 0.0002 NG - NG
Tetrachloroethene <0.020° <0.020° . 0.0002 0.03 0.111
Trichloroethene 0.111 0.114 3% 0.0002 0.05 0.021
1,1,1-Trichloroethane 0.905 0.957 6% 0.0002 NG NG
1,1,2-Trichloroethane <0.020° <0.020° - 0.0002 NG NG
Vinyl Chloride 0.032 0.034 - 0.0005 0.002 NG

Results expressed in milligrams per litre {mg/L)

NG - no guideline

RPDgye - relative percent difference between duplicate samples

' Canadian Environmental Quality Guidslines, Canadian Council of Ministers of the Environment (CCME}, 1999

% There are no applicable guidelines/criteria for the parameters listed. However, the CCME {1999) Community Water

and Freshwater Aquatic Life guidelines are shown for informational purposes only.

2 limit of quantitation raised due to sample dilution

* - RPDgyr can only be calculated when the concentrations are above the practical guantitation limit which is defined
as five times the limit of quantitation
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TABLE 17: Summary of Analytical Results for VOCs in Groundwater - QA/QC

Area of Concern: Wheel Shop Environmental
(Drawing W8140B-010) Quality
Guidelines'?
Monitoring Well No.: 98-33 98-33
Sample No.: MWGB-33- MW38-43-
981215 981215
Duplicate Limit of Community Freshwater
Parameter of MW98-33 HPDDUP‘ Quantitation Water Aquatic Life
Acetone <250% <100° - 0.010 NG NG
Carbon Tetrachloride <5 <2® . 0.0002 0.005 0.0133
Chloroethane <12.5° <5° - 0.0005 NG NG
Chloroform <52 <2° - 0.0002 NG 0.0018
Chloromethane <25° <10 - 0.001 NG NG
1,1-Dichloroethane <5° <2* - 0.0002 NG NG
1,2-Dichloroethane <5° <2* - 0.0002 0.005 0.1
1,1-Dichloroethene <5° <«2* - 0.0002 0.014 NG
cis-1,2-Dichloroethene <5° <2? - 0.0002 NG NG
trans-1,2-Dichloroethene <5 <* . 0.0002 NG NG
Dichloromethane <25° <10° - 0.001 0.05 0.0981
Styrene <5° <2 - 0.0002 NG 0.072
1,1,1,2-Tetrachloroethane <5° <2* - 0.0002 NG NG
1,1,2,2-Tetrachloroethane <5° <2® - 0.0002 NG NG
Tetrachloroethene 133 101 27% 0.0002 0.03 0.111
Trichloroethene <5 <2 - 0.0002 0.05 0.021
1,1,1-Trichloroethane <5° <2* - 0.0002 NG NG
1,1,2-Trichloroethane <53 <2 - 0.0002 NG NG
Vinyl Chloride <12.5° <5° - 0.0005 0.002 NG

Results expressed in milligrams per litre {mg/L)

NG - no guideline

RPDpye - relative percent difference between duplicate samples

' . Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2. There are no applicable guidelines/criteria for the parameters listed. However, the CCME (1999) Community Water
and Freshwater Aquatic Life guidelines are shown for informational purposes only.

% . limit of quantitation raised due to sample ditution

* - RPDpye can only be calculated when the concentrations are above the practical quantitation limit which is defined
as five times the limit of quantitation
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TABLE 18:

Summary of Analytical Results for Metals in Groundwater - QA/QC

Area of Concern:

Wheel Shop

Environmental

(Drawing WB140B-010) Quality
Guidelines"?
Monitoring Well No.: 99-59 99-59
Samp]e No.: MW99-59- MW99-82-
990914 990914
Duplicate of Limit of Community Freshwater
Parameter MW99-59 RPDpue’ Quantitation Water Aquatic Life
Hardness‘ 1,356 1,313 4% - NG NG
Antimony 0.0075 0.0037 - 0.002 0.006 NG
Arsenic 0.008 0.008 - 0.002 0.025 0.005
Barium 0.564 0.359 44% 0.005 1.000 NG
Beryllium <0.0013 <0.001° - 0.005 NG NG
Cadmium <0.0001° <0.0001° - 0.0005 0.0050 0.002 - 0.000387
Chromium <0.050° <0.050° 0.002 0.050 NG
Cobalt 0.0037 0.0036 - 0.001 NG NG
Copper <0.0005° <0.0005° - 0.002 =1.0 0.004 (hardness
>180 mg/L)
Iron 6.81 6.41 6% 0.02 <0.3 0.3
Lead 0.0005° <0.0005° 0.0001 0.0100 0.007 (hardness
>180 mg/L)
Manganess 1.95 1.89 3% 0.002 =0.08 NG
Molybdenum 0.004 0.004 - 0.002 NG 0.073
Nickel 0.009 0.009 - 0.002 NG 0.150 (hardness
>180 mg/L)
Selenium <0.002 <{.002 - 0.002 0.010 0.001
Silver <0.0001° <0.0001° - 0.0005 NG 0.0001
Vanadium 0.0036 0.0037 - 0.002 NG NG
Zinc 0.076 0.027 95% 0.002 <5.0 0.03

Results expressed in milligrams per litre (mg/L)

NG - no guideling

' . Canadian Environmental Quality Guidsiines, Canadian Council of Ministers of the Environment {CCME), 1999
2. There are no applicable guidelines/critaria for the parameters listed. However, the CCME (1999) Community Water
and Freshwater Aquatic Life guidelines are shown for informational purposes only.
¥ - RPDgup can only be calculated when the concentrations are above the practical quantitation limit which is defined
as five timas the limit of quantitation
*. calculated using: total hardness = 2.5(Ca‘"} + 4.1(Mg®") as CaCO,
% limit of quantitation changed due to laboratory limit of quantitation study
8 limit of quantitation raised due to sample dilution
’. guideline changes with hardness
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APPENDIX 1

Photographs
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PHOTOGRAPH 1: VIEW OF ACTIVE LOCOMOTIVE FUELLING FACILITY
LOOKING NORTHEAST.

PHOTOGRAPH 2: VIEW OF ABOVE GROUND DIESEL TANKS LOOKING
NORTHEAST. THESE TANKS SUPPLY DIESEL TO THE
LOCOMOTIVE FUELLING FACILITY.
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PHOTOGRAPH 3: VIEW OF ABOVE GROUND DIESEL STORAGE TANK
LOOKING NORTHEAST. THIS TANK IS LOCATED
WEST OF THE MOBILE EQUIPMENT REPAIR
FACILITY.

PHOTOGRAPH 4: VIEW OF ABOVE GROUND DIESEL STORAGE TANK
LOOKING NORTHEAST. THIS TANK SERVICES
VARIOUS RAIL MACHINERY. TEST PIT 98-1 IS
LOCATED IN THE BLACK AREA IN THE FOREGROUND.
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PHOTOGRAPH 5: VIEW OF SOUTHWEST CORNER OF FROG SHOP
LOOKING NORTHEAST. THE DRILL RIG IS POSITIONED
OVER BOREHOLE 98-20.

PHOTOGRAPH 6: VIEW OF FORMER TANK CAR CLEANING AREA
AND THE BARREL CLEANING FACILITY LOOKING
NORTHWEST.
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PHOTOGRAPH 7: VIEW OF FORMER LEAKING
TANK CAR AREA LOOKING WEST.

PHOTOGRAPH 8: DRILLING BOREHOLE 98-35
NEAR THE FORMER VAPOUR DEGREASER

IN THE COMPONENT SHOP. NOTE THE METAL
PLATES IN THE FOREGROUND WHICH COVER
THE PIT WHERE THE DEGREASER WAS
FORMERLY LOCATED.
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APPENDIX 11

Site Information




APPENDIX lil: SITE INFORMATION

1.

SITE INFORMATION

Location

CP Rail Winnipeg Diesel Shops and Weston Shops (Yard); bounded by McPhillips
Street to the east, Selkirk Avenue to the north, Keewatin Street to the west, and the
CPR main lines to the south, in Winnipeg, MB

Site Description
active rail yard fuelling area, manufacturing and repair facilities
numerous above ground and underground storage tanks located throughout the site

Surrounding Land Use .
urban setting

north: residential

east: commercial and parkland; in addition, the CP Winnipeg Yard extends
toward the east from McPhillips Street

south: residential and parkiand

west: commercial beyond which is parkland

Groundwater Usage

four registered water wells are located within 1,600 m of the Yard. Of the four wells, two
are for industrial, one is for air conditioning and one-is an observation well. The wells
are cased through the overburden to depths of 14.3 m to 28.3 m below grade and
completed as open holes in the carbonate bedrock to depths ranging from 37 m to
100 m below grade.

Potable water for the residents of Winnipeg is supplied via a piped distribution system
drawn from Shoal Lake, located approximately 150 km southeast of Winnipeg.

Nearby Underground Structures

product distribution piping

various utility lines (i.e. telephone, natural gas, sewer, water, electrical, etc.) located on
the Yard and adjacent to the Yard.

Other Special Environmental Concerns
none known

Subsurface Conditions

soil type: fill ranging in depth from 0.3 m to 4.0 m below grade. Fill material undertain by
clay which is underlain by light brown silt. The clay ranged in thickness from 0.2 mto 1.0
m and the silt varied in depth from 0.8 m to 4.3 m below grade. Beneath the siit was a
brown, high plastic clay which extended to the maximum depth of investigation of 6.1 m.
water table: ranged from 0.6 m to 5.9 m below grade across the site on 1998 12 01/02
and from 0.6 m to 2.6 m below grade on 1999 08 31/09 01.

apparent direction of groundwater flow was determined in the following areas of the
Yard: former locomotive fuelling facility (northwest to northeast), the active locomotive
fuelling area (east), the aboveground diesel tank area (east)the former tank car
cleaning area (west), the former leaking tank car area (southeast), and the soail
stockpiling area (north), and the Wheel Shop (southwest).

MORROW ENVIRONMENTAL CONSULTANTS INC. W8140B /2000 02 25
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PHASE 1l ENVIRONMENTAL
SITE ASSESSMENT
Winnipeg Diesel Shops
& Weston Shops
Winnipeg, MB

Canadian Pacific Railway

Volume 2 of 2
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Unit E, 1420 Clarence Avenue, Winnipeg, Manitoba R3T 1T6 « Phone (204) 475-4133 + Fax (204) 477-9194
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Laboratory Reports
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| PHILIP SERVICES : BEC 04 1998 :
| ' MORROV ENVIRGHYENTAL
CONSULTANTS INC,
l - RENNIPEG !
Client:  Morrow Eavironmental Consultants Inc. Date Received: November 10/98
Unit E, 1420 Clarence Ave Date Reported: November 23/98
Winnipeg, MB, CANADA Lab Ref#: (984372
R3T IT6 Lab Quote#: 96-W238-VG
Client PO#: EA WESTON YD
Fax: 204-477-9194 Client Ref#: w8140
Sampled By: DT
Aun:  Alex Man
Certificate of Analysis
Analysis Parformed: Extractable Hydrocarbons(Manitoba Guidelines), C11-C32

BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.8011(microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Staric Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)

 [nstrumenration: 1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Sample Description: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
\
Results: Refer to REPORT of ANALYSIS attached,
&- 'Q‘-‘\_
!-...‘
Certified By
Elaine Grant

Service Manager

Q//('//' //O

Certified By
/;;. N. Boulton, B.Sc., C.Chem.
' Customer Service Manager

Al work recorded heeein has 'bccn done in accurdance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytival is limited in fiability to the actual cost of the perdnent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
ut ad per specitic contractual arrangements.
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reporied: November 23/93
Client ; Morrow Environmental Consultants Inc. Lab Ref # : G984372
Contact: Alex Man Lab Quote#: 96-W238-VG
’ Client PO#: EA WESTON YD
Client Ref#: W23140
Analysis of Soil, expressed on a dry weight basis
Process BSlank Process % Recovery Matrix Spike Oserall
SAMPLE ID 1 Upper Lower { Upper Lower | Upper Qc
Parameter (spike} LOQ Units Result | Limit | Aceept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Tedal SemiVolile 1 ydrucarbons(C11-£32) na 10.0 mgfkg nd IR yoi 104 H 120 yes na na na .13 [N yen
Badas a 0,02 mg/kg nd [{N}2] yed 7 ol X yea na na na na na ycs
Ettrylbrzas ra 0.02 mglky tut 1151 yes BG al) 120 yes na i oa na na yed
Tobiene ™ 0.02 mg/kg nd 0.4 yos 87 60 120 yes na na na o [T} ya
Total Valatite Hydrocarbons o 10 mg/kg nd 10 yes 93 60 120 yes n oa [T na Da yes
Xylepes(Towl) m 0,04 mg/kg nd 0.08 yea 91 60 120 yes n na na .1 o ye

LOQ = Limit of Quantitation = lowest level of the parameter that can be quantified with conlidence
* = Unavailable dut to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitied

nd = parameler not detected

TR = (race level less than LOQ

Page, 1 of 1
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: November 23/98
Contact: Alex Man Lab Ref # : G984372
Lab Quote #: 96-W238-VG
Client PO#: EA WESTON YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: w8140
BH98-1-3 BH98-{-3 BH98.-2-9 BH98-3-3 BH98-3-9
Parameter LOQ | Units @981109 @981109 @981109 @981109 @981109
Date Sampled > 98/11/09 Replicate 98/11/09 98/11/09 98/11/09
|Resemblance na 1 ED? ED? PDMO ED? ED?
Total SemiVolatile Hydrocarbons(C11-C32) 10.0 | mg/kg 4540 4590 52600 7830 6010
Benzene 0.02 | mp/kg 0.14 0.11 0.84 0.24 0.16
Ethylbenzene 0.02 | mg/kg 4.36 4.14 13.6 6.60 579
Toluene 0.02 | mg'kg 0.06 0.04 5.4 0.47 0.43
'Tuul Volatile Hydrocarbons 1{1] wekg 537 469 4500 857 784
Xyleaes(Total) - 0.4 | mg'kg 20.% 19.2 11.3 353 24.3
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
ED? Contaminant elutes in the diesel range but does not  match reference standard.
na Nut Applicable

PDMO  Predominantly Dicsel with some Motor Oil.

Page 1 of 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc. Report Date: November 23/98
Contact: Alex Man Lab Ref # : (G%84372
Lab Quote #: 96-W238-VG
Client PO#: EA WESTON YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE140
BH984-3 BH93-5-9
Parameter LOQ Uuits @981109 @981109
Date Sampled > 98/11/09 98/11/09
Resemblance aa na PDMO ED?
Toul SemiVolatile Hydrocarbons(CL1-C32) 10.0 mg’kg 9250 1410
Benzene 0.02 | mg/kg 0.15 ud
Ethylbenzene 0.02 | mgxg 4.63 1.06
Toluene 0.02 mg/kg nd 0.17
Toul Volatle Hydrotarbons 10 mg/kg 953 241
Xylenzs(Towal) 0.04 | mg/kg 40.0 2.69
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
ED? Contaminant elutes in the dicsel range but does not  match reference standard.
na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ
PDMC  Predominantly Diesel with some Motor Oil.
Page 2 of 2
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PHILIP SERVICES

MORROW ENY IRONMENTAL
CONSULTANTS INC.
. VINIPEG

Client:  Morrow Environmental Consultants Inc. Date Received: November 10/98

Unit E, 1420 Clarence Ave Date Reported: November 27/98

Winnipeg, MB, CANADA Lab Ref#. G984372

R3T 1T6 Lab Quote#: 96-W238-VG

Client PO#: EE98084/WSTN YD
Fax 204-477-9194 Client Ref#: W8140
Sampled By: IDT
Aun Alex Man
Certificate of Analysis
|
| .
Analysis Performed: Mineral Oil and Grease(Gravimetric)
Methodology: 1) Analysis of Mineral Oil and Grease gravimetrically in
soil.
U.S. EPA Method No. 413.1

[ostrumeaniauion: 1) Sarrorius Research Balancz, Model R200D
Sample Descriprion: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Reasults: Refer to REPORT of ANALYSIS attached.

Centified By

Elaine Grant
Service Manager

/)( Az /é?@()

Certified By
//;7 N. Boulton, B.Sc¢.. C.Chem.
- Customer Service Manager

All work recorded herein has been done in accordance with normal professional standards using accepled testing methoduelogies and QA/QC procedures. Philip i
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
or as per specilic contractual arrangements.
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Philip Analyrical Services Corp

Certificate of Quality Control

Date Reporied: November 27/98
Client : Morrow Environmental Consultants [nc. Lab Ref & (G984372
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EE98084/WSTN YD
Client Ref#: WE8140
Analysis of Soil, expressed on a dry weight basis
Process Blank Irocess % Recovery Maerix Spike Overall
SAMPLE 1D} Upper Lower | Upper Lower | Upper QC
Parameter (spike) LOQ Units Resuli | Limit | Accept | Resoli | Limig | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Mincral Oil & Grease D 100 my/kg nd{b) 200 yes 86 TS 122 yes na 0 o na na Yy

LOQ = Limit of Quantitation = lowesl level of the parameter that can be quantified with confidence
. = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted

nd = parameter not detected

TR = trace level less than LOQ

() = Analyte results on REPORT of ANALYSIS have been background corrected [or the process blank.

Pape 1T ot 1




Philip Analytical Services Corp

Report of Analysis

Clieat : Morrow Environmental Consultants Inc. Report Date: November 27/98
Conuact: Alex Man Lab Ref # G984372
Lab Quote #: 96-W238-VG
Client PO#: EE93084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
BH98-1-3 BH98-1-3 BH93-3-1
Parameter LOQ | Units @981109 @981109 @981109
Date Sampled > 98/11/09 Replicate 98/11/09
Mineral Oil & Grease 100 mgkg 2540 2530 1960
LOQ Limit of Quantitation = lowest level of the parameter that can be quantitied with confidence.
Page 1 of |
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PHILIP SERVICES

Client: Morrow Environmental
Project Reference: W8140
Work Order Number: G984372B
Matrix: Soil

Compound

Napnthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene

Page 1 of 3

Polynuclear Aromatic Hydrocarbons (PAH's)

Units: Micrograms/gram (ug/g) dry weight

LoQ
kglg

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

BH98-1-3 981109

12.7
41.2
26.2
nd
2.45
4.48
8.28
nd
0.30
0.42
0.06
0.09
0.05
nd
nd
nd
nd
nd

Surrogate Standard Recoveries (Amount Spiked 2.0 ug/L, Controf Limits 30 -120%)

Acenaphthene-d10
Benzo(a)pyrene-d12

ST N Vb it NDss e e st
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Date: 17-Nov-98
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PHILIP SERVICES

Client: Morrow Environmental
Project Reference: W8140
Work Order Number; G9843728
Mairix: Sail

l Compound

Naphthalene
2-Methylnaphthalene

I 1-Methylnaphthalene
Acenaphihylene
Acenaphihene
Flucrene
Phenanthrene
Anthracene

l Flucranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo{b)flucranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indenc(1,2,3-cd)pyrene
Dibenzo{a.h)anthracene
Benzo{ghi}perylene

Surrogate Standard Recoveries

I Acenaphthene-d10
Benzo(a)pyrene-d12

S350 S Heand Massissaren o

Page 2 of 3

Polynuclear Aromatic Hydrocarbons (PAH's)

Units: Micrograms/gram {pg/g) dry weight

Method Blank

LOQ
gy  Result
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
76%
86%

Proces A a0 s Sesvge ts O
Jorl rmas ey Y,

RO THERERIRTE NN

WA I

Upper
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.056
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

N

A

Date:

Spiked Method Blank

%
Recovery

78
71
73
82
81
84
85
88
92
92
89
90
96
92
g3
78
83
76

75
87

oy o5 s, AT 5

Lower
Limit

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30
30

Upper
Limit

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120
120

17-Nov-98

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
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PHILIP SERVICES

Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)

Project Reference: W8140 Date: 17-Nov-88
Work Order Number: G984372B

Matrix; Soil

Legend: LOQ = Limit of Quantitation
nd = Not detected above LOQ

Date received: November 10, 1898
Date extracted: November 14, 1998
Date analysed: November 15, 1998

ANALYTICAL METHOD:

The soil sample (10 grams wet weight) was mixed with sodium sulfate and extracted with a 1:1 mixture of
dichloromethane/acetone. The extract was cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 82708 (modified).

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement.

JOB APPROVED BY: )

Tasha Sutherland-Hill
Chemist
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PHILIP SERVICES

Attn: Alex Man

Methedology:

Instrumentation:

QA/QC:

Results:

Anﬁlysis Performed:

Sample Descniption:

"DEC 08 1998

MORROW ENYVIRONMENTAL
CONSULTANTS INC.

WINNIPEG
Client:  Morrow Environmental Consultants [nc. Date Received:
Unit E, 1420 Clarence Ave . Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T 1T6 Lab Quote#:
Client PO#:
Fax: 204-477-91%4 Client Ref#:
Sampled By:

Certificate of Analysis

Extractable Hydrocarbons{Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

1} The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.80!11(microextraction)

2) Analysis of Benzene, Toluere, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogarte stds.
U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewleu-Packardll GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.
Refer to REPORT of ANALYSIS attached.
.
Certified By

Elaine Gram
Service Manager

/?4‘/‘( et O

Certified By
/:)—;,/ N. Boulton, B.Sc., C.Chem.
Customer Service Manager

PR Ao b SRV IO E e ke

ST A G Reand Mississanen Ontare et b 1N del enna S0 st Vi d e Son N33 W, | Ao 2t e

November 11/98
November 23/98
(984387
96-w238-VG
EA WestonYrd
W38140

IDT

All work recorded herein has been donte in accordance with normal professional standacds using accepted testing methodologies and QA/QC procedures. Philip .
Analyticul is limited in liability to the actual cost of the pertinent anulyses done. Your samples will be resined by PASC for a pediod of 30 days following reporting
or a3 per specitic contractual artangements.

Page | @



Philip Analytical Services Corp

Certificate of Quality Control

. Date Reporied: November 23/98
Client : Morrow Environmental Consultants Inc. Lab Ref # - (584387
Contact: Alex Man Lab Quote#: 06-w238-VG
Client PO#: EA  WoestonYrd
Client Ret#: W3140
Analysis of Soil, expressed on a dry weight basis
Process Slank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Parameter (spike) LOQ- | Units Result | Limit | Aceept | Result | Limit | Linit Accept | Result | Target | Limit | Limit Accept | Acceptable
Towl SemiVolatile Hydrocartans(C11-C32) a 10.0 meg/kg nd 20.0 yes 104 70 120 yea na na na* na na yes
Boztene m 0.02 mg/kp nd 0.04 yed 87 60 120 yea na na na na o yes
Eihy!tbename na .02 mgikg nd 0.04 yes 1) 60 120 yes na na na na ) yei
Tohiepe u 0.02 me/kg nd 004 yes 47 50 120 yes na o na oa na yes
Total Valalile Hydrocarbons n 10 mg/kg nd 10 yes 93 60 120 yes na o na na na yea
Xylenes(Total) o 0.04 mg/kg nd 0.08 yes 91 60 120 yes na na na s na yes

LOQ = Limit of Quantitation = lowest level of the parameter that can be quantified with contidence
* = Unavajlable due to dilution required for analysis

na = Not Applicable
ns = Insufficient Sample Submitied
nd = parameler not delected

= trace level less than LOQ

TR

Page I of 1



Philip Analytical Services Corp

Client : Morrow Environmental Consultants [nc,

Report of Analysis

{

Report Date: November 23/98
Contact: Alex Man Lab Ref # : G984387
Lab Quote #: 96-w238-VG
Client PO#: EA WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W38140
BH%-10-3 BH93-12-1 BH98-6-1 BH98-6-1 BH93-7.3
Parameter LOQ Units
Date Sampled > 98/11/10 98/11/10 98/11/10 Replicate 98/11/10
Resemblance na na PDMO EDMO? EDMO? EDMQO? ED?
Total SemiVolatile Hydrocarbons(C11-C32) 100 | mg/kg 11800 1700 3560 3460 1290
Benzene 0.02 mg/kg nd od od nd nd
Ethylbenzene 0.02 mgikg 2.66 0.05 0.11 0.09 0.56
Toluene 0.02 | mgkg 0.28 0.03 0.02 0.02 0.03
Taowl Yolatile Hydrocarbons 10 mg/’kg 933 nd 40 46 144
Xylenes(Totaly 0.04 mog'kg 17.3 0.29 0.61 0.52 1.43
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
ED? Contaminant elutes in the diesel range but does not  match reference standard.

EDMO?  Contaminant elutes across the diesel/motor oil range  but does not malch reference standards.

i Not Applicable

wd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ
POMO  Predominantly Dicsel with some Motor Oil.

Page 1 of 2
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Philip Analytical Services Corp

Client : Morrow Environmental Consultants [nc.

Report of Analysis

Report Date: November 23/98
Contact: Alex Man Lab Ref # : G984387
Lab Quote #: 96-w238-VG
Client PO#: EA WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: Ww38140
BH%8-3-3 BH93-9-3
Parameter LOQ Units
Date Sampled > 98/11/10 98/11/10
Resemblance na na PDMO PDMOQ
Totai SemiVolatile Hydrocarbons{C11-C32) 10.0 | mg/kg 3200 2980
Benzene 9.02 | mgkg nd nd
Ethylbenzzne 0.02 | mg/kg 0.70 0.45
Toluene 0.02 | mg/kg 0.04 0.04
Total Velatile Hydrocarbons 10 mg/kg 96 83
Xy lenes(Towal) 0.04 | mg'kg 1.60 0.73

LOQ Limit of Quantitation = lowest level of the parameter that can be quantitied with confidence.

na Not Applicable

nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

PDMO  Predominantly Diesel with some Motor Oil.

Page 2 of 2
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PHILIP SERVICES DEC 08 1398

ORROW ENVIRONMENT Ak
¥ CONSULTANTS INC.

WINNIPEG
Client:  Morrow Environmental Consultants [nc. Date Received; November 11/98
Unit E, 1420 Clarence Ave Date Reported: November 20/98
Winnipeg, MB, CANADA Lab Ref#: (G984387
R3IT IT6 Lab Quote#: 96-w238-VG
Client PO#: EA WestonYrd
Fax: 204-477-9194 Client Ref#: W8140
Sampled By: IDT
Attn Alex Man
Certificate of Analysis
Anaiysis Performed: Mineral Oil and Grease(Gravimetric)
Meihodology: 1) Analysis of Mineral Qil and Grease gravimetrically in
s0il.
U.S. EPA Method No. 413.1
[psr;umentation: 1) Sanorius Research Balance, Model R200D
Sample Description: Soii
QaA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

A e,
Certified By
Elaine Grant

Af&)hdanager
l"‘\)‘ u,\

Cen fied! By
N\ Boulwn B: Sc C.Chem.
Custorrfer Service Manager

All work recorded herein has been done in accordance with normal profeasional standards using accepled testing methodologies and QA/QC procedures. Philip
Analytical is tirmited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days fullowing reporting
or a3 per specitic conteactual arrangements.
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Philip Analyticul Services Corp

Certificate of Quality Control

Date Reported: November 20,98
Client : Morrow Environmental Consultants Inc. Lab Ref # G984387
Contact: Alex Man Lab Quote#: 096-w238-VG
Client PO#: EA WesionYrd
Client Ref#: w8140
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Martrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower { Upper QC
Parameter © (spike) LOQ Units Resuit Limtit | Aceept | Result Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Accepeable
Mineral Ol & Grease na 100 . Inglkg nd{h) pah yed R i 132 yea na ity ns [T o yc3
LOQ Limit of Quantitalion = lowest level of the parameter that can be guantificd with conlidence

- Unavailable due 16 dilution required for analysis

n i

na Not Applicable

ns = Ilnsufficient Sample Submitted

nd = parameter not delected

TR = trace level less than 1.OQ

{b) = Analyic results on REPORT of ANALYSIS have been backpround corrected for the process Mank,

Page | of 1
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc.

f

Report Date: November 20/98
Contact; Alex Man Lab Ref# : G984387
Lab Quote #: 96-w238-VG
Client PO#: EA WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
BH98-10-3 BH98-6-1 BH98-6-1
Parameter LOQ Units
Date Sampled > 98/11/10 98/11/10 Replicate
Mineral Oil & Grease 100 mg/kg 7650 6650 6640

LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.

Page 1 of 1



PHILIP SERVICES

_J

t) 1993

MOAROL BNVISUGNUIINTAL
CONSULTANTS ING,
WINNIPEG

Client:  Morrow Environmental Consultants Inc.

Fax:

Arqn:

Date Received: November 24/98
Unit E, 1420 Clarence Ave Date Reported: December 1/98
Winnipeg, MB, CANADA Lab Ref#: (G984636
R3T IT6 Lab Quote#: 96-W238-VG
Client PO#:  EE98084/WSTN YD
204-477-9194 Client Ref#: W8140
Sampled By: IDT

J. Derek Trinke

Anz{lysis Performed:

Mzthodology:

Instrumentation:

Sample Description:

QA/QC:

Results:

All work recorded herein has been done in accordance with nermal professional stindacds using accepted testing methodologies and QA/QC proceduces. Philip

Analytical is limited in Hability to the actual cost of the pertinent anatyses done. Your samples will be cetained by PASC for a period of 30 days following reporting
ar a8 per specilic contractual arrangementa.

. ; . e eaes . ag ®
ST M A Recid Mussr i U3 0 o 2 BN b T e, a0 s i diTE ). |;ﬂ14.._:|.|.-m,.P‘lbc 1

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.80! 1{microextraction)

2) Analysis of Benzene, Tolueze. Ethylbenzene, Xylenss &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.
Refer to REPORT of ANALYSIS attached.

ﬁ - ; e e

Certified By
Elaine Gram

Sexvige Manager
/‘V_. Manager
PRSAL A

Cﬂniﬁéd By \\
N. Boultgn, B.Sc., C.Chem,
Customer Service Manager

T O R A I IR TR TS




Philip Analytical Services Corp

Certificate of Quality Control

Date Reporied: December 1/98
Client : Morrow Environmental Consulants Inc. . Lab Ref # : G984636
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: EE98084/WSTN YD
Chent Ref#: WE140
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Magrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Parameter (spike) LOQ Units Result | Limit | Accept | Resudt | Limit | Limit | Accept | Result | Target | Limit | Limit [ Accept | Accepable
Tow) SemiVolatle Hydrocarous C11-C32) L] 10.0 mg/kg nd L0 yes 101 ] 120 yes na s na [\ [T} yoi
Beazanc L] 0.02 mg/kg nd 0.04 yes 108 60 120 yeu na na na o ns yes
EthyDhctizene a 0.02 mg/kg od 0.04 yeu jLH 60 120 yes os ns oa o na ya
Tohure o 0.02 my/kg nd 0.04 yes 106 - 60 120 yes na na na oA Da yo
Totl Valstile Hydrocartans o 10 mg/kg nd 10 yei 84 60 120 yes Da DA na na na ye
Xylenes{ Total) m 0.04 mg/kg od 0.08 yes 106 60 120 yes ns na na na s yes
LOQ = Limit of Quantitation = lowest level of the parameter that can be guantified with confidence

-

I

Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitied
nd = parameler not detected

TR = rrace level less than LOQ

Puge 1 of |




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: December 1/98
Contact: J. Derek Trinke Lab Ref & : (984634
Lab Quote #: 96-W238-VG
Client PO#: EE93084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
BH?8-134 BH93-134
Parameter LOQ | Units 981112 931112
Date Sampled > 98/11/12 Replicate
Resemblance pa na PDMO PDMO
Total SemiVolatile Hydrocarbons(C11-C32) 0.0 | mg/kg 21100 21100
Benzene 0.02 | mg/kg od ad
Ethylbenzene 0.02 | mgke 9.83 10.2
Tolucne 0.02 | mg/kg nd nd
Toul Volatile Hydrocarbons 10 mgkg 1310 1360
Xylenes(Total) 0.04 | mg/kg 17.4 17.7
LOQ Limit of Quanuwtion = lowest level of the parameter that can be quaatified with confidence.
na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

PDMO  Predominantly Dicsel with some Motor Oil.

Page 10t 1
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PHILIP SERVICES
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Client:  Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA

Date Received: November 13/98

R3T IT6

Fax: 204-477-9194

Alex Man

=
g

Analysis Performed:

Methcdology:

Instrumentation.

Sample Description:

QA/QC:

Results:

Date Reported: ~ November 23/98
Lab Ref#: (984442
Lab Quote#: 96-w238-VG
Client PO#: EA/Weston Yrd
Client Ref#: W8140
Sampled By: JDT

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons{Manitoba Criteria)

1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction,

U.S. EPA Method No. 801 I{microextracton)

2) Apalysis of Benzere, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.

U.S. EPA Method No. 3810(Modificarion)

1) GC/FID/FID, Hewleti-Packardll GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil
Refer 1o CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.
Certified By )

Elaine Grant
Service Manager

4
7/ Ml
Certified By
~ N. Boulton, B.Sc., C.Chem.

-y,

Customer Service Manager

b R R Y A T T N B A e TSR

All work recorded herein has been done in accordance with normal professional standards uging accepied testing methodotogies and QA/QC procedures. Philip )
Amalytcal is limited in liability to the actual cost of the pertinent analyses done. Your sanples will be retained by PASC for a period of 30 days following reporting
or a3 per specitic conteactual arrangements.

. - age 1
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported:

Nuovember 23/98

Client : Morrow Environmental Consultants Inc. Lab Ref # . G934442
Contact: Alex Man Lab Quote#: 96-w238-VG
Client PO#: EA/Weswn Yrd
) ) . . Client Ref#: WE140
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Moatrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike)} LOQ Units Result | Limit | Aceept | Result | Limit | Limit | Accept | Result Target | Limit | Limit | Accept | Acceplable
Total SauiVolaile Hydrocarbons(C11-C32) na 10,0 mg/kg wd 2010 ycs 1A T4 12 yes ta na na na oa y i
Botgme na 0.02 mgikg nd [1XVEY yes 9 [T 120 yca na e na oa Yy
By lbwag ez na [1X12] myg/ky ud 0.4 yeu 101 60 120 yes LT ns na na na i
Tokime o 0.2 mg/kg nd 0,04 yes 99 60 120 yes na na oa [T o ya
Tota] Yalatile Hydrocarbom T} 10 mg/kg nd 10 yes 9% 60 120 yca m na na oa oa ye3
Xyleney Total) na 0.04 mgfkg nd 0.0 yes 499 60 120 yes nm na na na na ya
LOQ = Limit of Quantitation = lowest level of the parameter thal can be guantified with conlidence
* = Unavailable duc to dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameier not delected
TR = trace level less than LOQ

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants {nc.

Report Date: November 23/98
Contact: Alex Man Lab Ref # . (984442
Lab Quote #: 96-w238-VG
Client PO#: EA/Weston Yed
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
BH93-14-1 BH94-14.1 BH93-16-2 BH98-17-2 BH98-19-12
Parameter LOQ Units
Date Sampled > 98/11/12 Replicate 981112 98/11/12 98/1112
Resemblance na oA EDMO? EDMO? EDMO? EKD? EDMO?
Total SeniVolatile Hydrocarbons(C11-C32) 10.¢ | mg/kg 31000 31300 2670 9770 356100
Benzene 0.02 | mg/kg 0.05 0.05 nd nd 0.04
Ethybenzene 0.02 | mg/kg 0.78 0.75 nd 1.76 0,14
Toluens 0.02 | mg/kg 0.05 0.08 0.02 0.07 0.08
Total Volatile Hydrocarbons 10 mgkg 216 205 nd 610 od
Xylenes{ Total} . 3.4 | mgkg 4.39 4.12 od 9.49 0.27
LOQ Limit of Quantitation = lowest level of the parameter that can be quantitied with confidence,

EDMO?  Contaminant cluics across the diesel/motor 0jl range  but does not match ceference standards.

EKD? Contaminant elutes in the kerosene/diesel range but does not match reference standards.

na Not Applicable

nd parameter not detected ! = LOQ highee than listed due to dilution () Adjusted LOQ

Page Lof 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc.

Report Date: November 23/98
Contact: Alex Man Lab Ref # : (984442
Lab Quote #: 96-w238-VG
Client PO#: EA/Weston Yrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
BH98-19-8 BH93-20.1 TRAVEL
Parameter LOQ Units BLANK
Date Sampled > 98/11/12 98/11/12 98/11/12
Resemblance ns na EDMO? EDMO?
Total SemiVolatile Hydrotarbona(C11-C32) 10.0 | mgrkg 256600 62.1 -
Benzene 0.02 | mg/kg 0.03 nd nd
Ethyibenzenc 0.02 | mgikg 0.06 nd nd
Toluene 0.02 | mg'kg 0.06 nd nd
Total Volatile Hydrocarbons 10 mg'kg nd od nd
Xylenes(Towl) 0.9 | mg/kg 0.20 nd nd
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.

- Nuot Requested

EDMO?  Contaminant clutes across the diesel/motor vil range  but does not maich reference standards.
na Not Applicable

nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 2 of 2




Page 1 of 3

ot —

PHILIP SERVICES

Client; Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G984442B

Polynuclear Aromatic Hydrocarbons (PAH's)

Units: Micrograms/gram {ug/g) dry weight Date: 23-Nov-98

Matrix: Sail
Compound LOQ BHS8-19-12 BH98-18-12
Hg/g 981112 981112
DF=250 Dup.
DF=250
Naphthalene 12.5 606 364
2-Methylnaphthalene 12,5 177 106
1-Methylnaphthalene 12.5 97 59
Acenaphthylene 12.5 39 24
Acenaphthene 12.5 352 193
Fluorene 12.5 415 238
Phenanthrene 12.5 1970 1250
Anthracene 12.5 685 381
Fluoranthene 12.5 1830 1060
Pyrene 12.5 1510 862
Benzo{a)anthracene 125 664 354
Chrysene 12.5 530 319
Benzo(b)fluoranthene 12.5 490 251
Benzo(kfluoranthene 12.5 448 228
Benzo(a)pyrene 12.5 595 317
Indenc(1,2,3-cd)pyrene 12.5 362 194
Dibenzo(a,h)anthracene 12.5 75 35
Benzo{ghi)perylene 12.5 289 164
Surrogate Standard Recoveries (Amount Spiked 2.0 ug/L, Control Limits 30 -120%)
Acenaphthene-d10 N/A NIA
Benzo{a)pyrene-d12 N/A N/A
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PHILIP SERVICES

Client; Morrow Environmental Consultants Inc.

Proiect Reference: W8140
Work Order Number: G384442B
Matrix: Soil

Compound

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fiuarene

Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)flucranthene
Benzo(k)fluoranthene
Benzo{a)pyrene
indeno(1,2,3-cd)pyrene
Dibenzo{a,h)anthracene
Benzo{ghi)perylene

Surrogate Standard Recoveries

Acenaphthene-d10
Benzo(a)pyrene-di2

vt e Misss e

THIL e

Polynuclear Aromatic Hydrocarbons (PAH's)

Page20f3

Units: Micrograms/gram (ug/g) dry weight

Loa
Ha/g

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Resu

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

49%
83%

Method Blank

Upper
Limit

it

0.05
0.056
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Accept

yes
yes
yes
yas
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

T O R R R P Y S T N THE TR AN

Lo
ERRTS NI

Date: 23-Nov-98

Spiked Method Blank

%
Recovery

81
66
69
88
49
57
78
81
106
107
85
87
&8
81
86
96
96
g0

46
80

Lower
Limit

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30
30

Upper
Limit

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120
120

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
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PHILIP SERVICES

Client; Morrow Environmentai Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)

Project Reference: w8140 Date: 23-Nov-98
Work Order Number: G9844428

Matrix: Soil

Legend: LOQ = Limit of Quantitation
nd = Not detected abhove LOQ
DF = Dilution Factor
Dup. = Duplicate
N/A = Surrogate standard recovery could not be determined due to high dilution

Date received: November 13, 1998
Date extracted: November 18, 1998
Date analysed: November 21, 1998

ANALYTICAL METHOD:

-

ne soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
dichioromethane/acetone. The extracts were cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 82708 (modified).

REPORT DISCUSSION:

The soil samples were run at a dilution factor of 250 due to elevated levels of target and nontarget compounds
resent which would exceed the calibration range of the instrument and cause contamination of the
equipment if run undiluted. The amounts reported have been corrected for the dilution factor that was used.

he results for duplicate analyses of sample BH98-19-12 differed more than that attributable to the precision of the
nalytical method.These results are likely due to heterogeneity in the soil matrix.

NOTE: All work recorded herein has been done in accordance with normal professional standards using

accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
Impom‘ng or as per specific contractual arrangement.

/7 oy,
Grazyna Blazejewska, M.Sc., c.chem.

Chemist, Mass Spectrometry Services

JOB APPROVED BY:
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PHILIP SERVICES

Date: Nov.18, 1998

Client : Morrow Environmental Consultants Inc.
1420 Clarence Ave, Unit E
Winnipeg ME R3T 1T6

Contact : Alex Man

Client project : WB140

PASCjob# :G984442

Certificate of Analysis

Analysis Performed: Polychiorinated Biphenyls (PCB's)

Methodology: Determination of total PCB's in soil by salvent extraction, .
followed by florisil cleanup and analysis by capillary GC/ECD
with extemnal standard quantitation.

U.S. EPA Method No. 8082

Instrumentation: Hewlett-Packard 5890 I} with autosampler, ECD, and Chemstation
Sample Description: Soil
Resuits: Refer to Report of Analysis attached.

All work recorded herein has been done in accordance with normal professional standards using accepted testing
methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost of the pertinent
analyses done unless otherwise agreed upon by contractual arrangement. Your samples will be retained by PASC
for a period of 30 days following reporting or as per specific contractual arrangements.

A Lishu s

Cerlified By
Medhat Riskallah, Ph.D., C.Chem.
Manager, Gas Chromatography Section

t
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PHILIP SERVICES

Client : Morrow Environmental Censultants Inc.
1420 Clarence Ave, Unit E
Winnipeg MB R3T 178

Contact : Alex Man

Client project : W8140

PASC job # (984442

Date: Nov.18, 1598

Matrix Soil
Report of Analysis
Total PCB's DCBP
ug/g % Recovery
L.O.Q. 0.05
1 Reagent Blank ND 91%
2 Spiked Reagent Blank 87% 91%
3 BHS8-19-12 ND 120%
4 Repeat ND 120%
L.0.Q. = Limit of Quantitation
N.D = Not Detected
ug/g= micrograms per gram
DCBP= Decachlorobiphenyl (surrogate standard)
AN SR B | IRV RN S VR TEWRTIRAN
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PHILIP SERVICES

Client: Morrow Environmental Consultants [nc.

Unit E, 1420 Clarence Ave

MORROLI EN|

0
CONQULT-\NT:? hENTAL
EG

WINNIpE

Date Received: November 14/98
Date Reported: November 23/98

Winnipeg, MB, CANADA Lab Ref#: (G984466

R3T IT6 Lab Quote#: 96-W238-VG

Client PO#: EA Weston Yard

Fax: 204-477-9194 Client Ref#: w8140
Sampled By: JDT

Attn: Alex Man

Analysis Performed:

Methodology:

Instrumentation:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons

1) The characterization of HydroCarbon in soit by GC
analysis, following a solvent exuraction.

U.S. EPA Method No.8011({microextraction)

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.

U.S. EPA Method No. 3810(Modification)

3) Purge & Trap capillary GC/MS analysis of Soil samples
for Total Purgeables.

U.S. EPA Method No. 5030

1) GC/FID/FID, Hewlett-Packardll GC, Dual igjector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer
3) Purge & Trap-GC/MS

All work cecorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip

Anatytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting

of a8 per speciftc contractual arrangements.
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l PHILIP SERVICES
|
| l Client: Morrow Environmental Consultants [nc. Date Received: November 14/98
Unit E, 1420 Clarence Ave Dare Reported: November 23/98
Winnipeg, MB, CANADA Lab Ref#: G984466
l R3T IT6 Lab Quote#: 96-W238-VG
Client PO#: EA Weston Yard
Fax: 204-477-9194 Client Ref#: WE8140
7 Sampled By: IDT
Attn: Alex Man
' Certificate of Analysis
l Sample Description: Soil
QA/QC: Refer 1o CERTIFICATE QF QUALITY CONTROL Teport.
' Results: Refer to REPORT of ANALYSIS attached.

&ﬁ\
Certified By
Elaine Grant

Service Manager

A e dlir
Certified By
/::v N. Boulton, B.S¢.. C.Chem.
Customer Service Manager

All work recorded herein has been done in accordance with normat professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to (he actual cost of the pertinent analyses done. Your samples will be cetained by PASC for a period of 30 days following reporting
or a3 per specitic contractual arrangements.
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: November 23/93
Client : Morrow Environmental Consultants Inc. Lab Ref # : (984466
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EA Weston Yard
' _ _ ] Client Ret#: W3a140
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Parameter (spike) LOQ Units Result | Limit | Accept] Resmlt | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept Accepahle
Tual $emiVolalile Hydrocatns(C1)-C32) o 10.0 mg/kg wdl 20.0 yeu 103 70 120 yes oa HT na na na yei
Borgx . .02 mg/kyg nd (IR0 yes 04 313 120 yei u 1 T na na yed
Etbylbaece o 0.02 mplky nd 0.4 yes ) 1] 110 yei na na s o 1] ye
Tolene ns 0,02 mg/kg od 0.04 yos % 60 120 yes [T} na o o [T yea
Tow] Valatile Rydrocarbons m 10 mg/kg nd 10 yes o8 60 120 yes LT nx na s os ye
Xyleocs({Total) o 0.04 mg/kg nd 0.08 yes 95 60 120 yes na na na na Bna ye3
Tolal Purgcabic Hydrocarbons na 10 ug/g nd 20 yed na na na na oa na oa Da na ye
LOQ = Limit of Quantitation = lowest level of the purameter that can be quantified with conlidence
. = Unavailable due 1o dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitied
nd = parameter nol detected
TR = trace leve] less than LOQ

"l ' o




Philip Analytical Services Corp
I Report of Analysis
l Client : Morrow Environmental Consultants Inc. Report Date: November 23/98
Contuct: Alex Man Lab Ref # : G984466
Lab Quote #: 96-W238-VG
I Client PO#: EA Weston Yard
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
l BH98-22-1- BH98-224- BH93.24-3- BH98-25-2- BH98-26-1-
Parameter LOQ | Units 981113 981113 981113 981113 981113
Date Sampled > 98/11/13 98/11/13 98/11/13 98/1113 98/11/13
' Resemblance oa oa na na EMO? EMO? PMOK
Touwl SemiVolatile Hydrocarbons{C11-C32) 10.0 | mg/kg nd ad 1210 17400 35960
Benzene 0.02 | mg/ke nd od nd
l Ethyibenzene 0.02 | mg/kg nd od od
Toluens 0.2 | mgikg ad nd nd
Toul Volatile Hydrocarbons 10 mgikg nd ond nd
l Xylenes{Toral) 0.04 | mgrkg 0.11 nd nd
Total Purgeable Hydrocarbons n ug/g - - - nd 77
l LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
- Not Requested
EMO?  Contaminant elutes in the motor oil range but does not match reference standard.
' na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ
. PMOK  Predominantly Motor Oil with some Kerosene.
' Page | of 2




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: November 23/98
Contact: Alex Man Lab Ref # . (984466
Lab Quote #: 96-W238-VG
Client PO#: EA Weston Yard
Analysis of Soil, expressed on a dry weight basis Client Ref#: w8140
BHY98-26-1- BH98-28-3- BHO98-28.3.
Parameter LOQ 1 Units 981113 981113 981113
Replicate 98/11/13 Replicate
Resemblance Da na - oa na
Total SemiVolatile Hydrocarbons(C11-C32) 10.0 | mg/kg - nd nd
Benzene 0.02 | mgikg - nd nd
EthyTbenzene 0.02 | mg/kg - od nd
Toluene 0.02 | mg/kg - od nd
;l‘oul Volatile Hydrocarbons 10 mg’kg - nd nd
Xylenes(Total) 0.04 | mg/kg - nd nd
Totat Purgeable Hydrocarbons 10 ug/g 36
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.

- Not Requested
na Nuot Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 2 of 2
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PHILIP SERVICES UEC 15 1998
MORBOW ENYIRONN =
CONSULTANTS g,
WINNIPEG

Client: Morrow Environmental Consultants Inc. Date Received: November 14/98
Unit E, 1420 Clarence Ave Date Reported: November 23/98
Winnipeg, MB, CANADA Lab Ref#: GY84466

R3IT IT6 Lab Quote#: 96-W238-VG

Client PO#: EA Weston Yard

Fax: 204-477-9194 Client Ref#: W8140
Sampled By: IDT

Attn: Alex Man

Analysis Performed:

Methodology:

[nstrumentation:
Sample Description:
QA/QC:

Resulis:

Certificate of Analysis

Mineral Oil and Grease(Gravimetric)
1) Analysis of Mineral Oil and Grease gravimetrically in
soil.
U.S. EPA Method No. 413.1
1) Sartorius Research Balance, Model R200D
Soil

Rafer to CERTIFICATE OF QUALITY CONTROL report.

Refer 1o REPORT of ANALYSIS attached.

__&_Eéé_%
Certified By
Elaine Grant

Service Manager

NG [i7e &2
Cerufied By
. N. Boulton, B.Sc., C.Chem.
Customer Service Manager

All work recorded herein has been done in accordance with normal professional standards uaing accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the pertinent analyses done, Your samples will be retained by PASC for a period of 30 days following reporting
or a3 per specific contractual artangements.
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Philip Analytical Services Corp

Certificate of (Juality Control

_ Date Reported: November 23/98
Client : Marrow Environmental Consultants Inc. Lab Ret # : G984456
Contact: Alex Man Lab Quote#: 96-W238-VG

Client PO#: EA Weston Yard
) _ . ) Client Ref#: w8140
Analysis of Soil, expressed on a dry weight basis
Process Blank 'rocess % Recovery Matrix Spike Overall
SAMPLIE 1D Upper Lower | Upper Lower | Upper QU
Parameter (spike) LOQ Units Result | Limit | Accept { Resudt | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable |
Miacra) Oil & Grease ™ 100 mgikg ndib) 200 yes 36 78 112 yes nx na na na na yoh
LOQ = Limit of Quantitation = lowest level of the parameter that can be guantified with contidence
he = Unavailable due to dijution required for analysis
na = Not Applicable
ns = [nsufficient Sample Submitted
nd = parameter not detected
™ = trace level less than LOQ
(b) = Analyte resulis on REPORT of ANALYSIS have been background corrected for the process blank.
Page 1 of 1
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: November 23/98
Contact: Alex Man Lab Ref # : (984466
Lab Quote #: 96-W238-VG
Client PO#: EA Weston Yard
Analysis of Soil, expressed on a dry weight basis Client Ref#; W8140
BH98-24-3. | BH93-24-3-
Parameter LOQ Units 981513 981113
Date Sampled > 98/11/13 Replicate
Minersl Ol & Grease 160 | mgrkg 820 820
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.

Page 1 of |




PHILIP SERVICES
Date: Dec. 3,1998
Client - Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Ave , D). f@;{’;‘ﬂﬁ,

Winnipeg MB R3T 176

Contact : Alex Man L;m_'
Client project : W8140 BEC 9 5 1698
PASC job# : G9B4466
MORAQW ZMVIACNMENTAL
CONSULTANTSINC,
Certificate of Analysis WINNIPEG
Analysis Performed: Polychlorinated Bighenyls (PCB's}
Methocelogy: Determination of total PCB's in soil by solvent extraction,
followed by florisil cleanup and analysis by capillary GC/ECD
with external standard quantitation.
U.S. EPA Method No. 8082
Insirumentation: Hewleit-Packard 5890 !l with autosampler. ECD, and Chemstation
Sample Description: Soil
Results: Refer to Report of Analysis attached.

All work recerded herein has been done in accordance with normal professional standards using accepted testing
methodofogies and QA/QC procedures. Philip Analyticai is limited in liabifity to the actual cost of the pertinent

analyses done. Your samples will be retained by PASC for a period of 30 days following reporting or as per specific
contractual arrangements.

- /4 4 P('Skbu-"(

Medhat Riskaflah, Ph.D., C.Chem.
Manager, Gas Chromatography Section

®
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PHILIP SERVICES

Client

Contact

Client project
PASC job #

Matrix

th B W

- Morrow Envirenmental Consultants Inc.

tnit E, 1420 Clarence Ave
Winnipeg MB R3T 1T6

: Alex Man
:W8140
1 3984466
: Sail
Report of Analysis
Total PCB's

ug/g
LO.Q. 0.05
Reagent Blank ND
Spiked Reagent Blank 110%
BHS8-26-1-981113 373
BHY98-26-1-981113 Repeat 3.89
BH98-22-1-981113 ND

Note: PCB detected in sample BH98-26-1-981113 is a mixture of Aroclor 1260 & 1254.

L.O.Q. = Limit of Quantitation

N.D = Not Detected

ug/g= micragrams per gram

DCBP= Decachlorobiphenyl {surrogate standard)

S R B LT T A B I PO

oAl L el e iz bt LA el R R

Date: Dec. 3,1998

DCBP
% Recovery

119%
87%
ND
ND
78%
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PHILIP SERVICES
Client: Morrow Environmental Consuitants Inc. Polynuclear Aromatic Hydrocarbons {PAH's)
Project Reference: W8140
Work Order Number: G984466B Units; Micrograms/gram {pg/g} dry weight Date: 23-Nov-98
Matrix: Soil
Compound LOQ BH98-24-3 LOQ BH98-25-2
ralg 981113 ugl/g 881113
DF=10
Naphthalene 0.05 nd 0.5 nd
2-Methylnaphthalene 0.05 nd 0.5 1.1
1-Methyinaphthalene 0.05 nd 0.5 1.3
Acenaphthylene 0.05 nd 0.5 nd
Acenaphthene 0.05 nd 0.5 nd
Fluorene 0.05 0.06 0.5 0.5
Phenanthrene 0.05 0.28 0.5 20
Anthracene 0.05 0.07 0.5 nd
Fluoranthene 0.05 0.15 6.5 0.9
Pyrene 0.05 0.11 0.5 09
Benzo(a)anthracene : 0.25 nd 25 nd
Chrysene . 0.25 nd 2.5 nd
Benzo(b)fluoranthene 0.25 nd 2.5 nd
Benzo(k)flucranthene 0.25 nd 25 nd
Benzo(a)pyrene 0.25 nd 25 nd
Indeno{1,2,3-cd)pyrene 0.25 nd 25 - nd
Dibenzo(a,h)anthracene 0.25 nd 2.5 nd
Benzo(ghi)perylene 0.25 nd 25 nd
Surrogate Standard Recoveries (Amount Spiked 2.0 ug/L, Control Limits 30 -120%)
Acenaphthene-d10 38% B9%

Benzo{a)pyrene-d12 84% 94%
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PHILIP SERVICES

Client; Morrow Environmental Consultants Inc.,

Project Reference: W8140
Work Order Number; G9844668B
Matrix: Sail

Compound

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo{a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(ghi)perylene

Surrogate Standard Recoveries

Acenaphthene-d10
Benzo(a)pyrene-di12

T Lo e Massy o

vy

Page 2 of 3

Polynuclear Aromatic Hydrocarbons (PAH's)

Units: Micrograms/gram (ug/g) dry weight

LOG
Hg/g

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.035
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Result

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

Method Blank

51%
86%

VI LR S I )

Ry

Upper
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Date: 23-Nov-98

Spiked Method Biank

%

Recovery

70
57
58
70
52
59
80
86
110
111
91
92
97
86
93
110
109
101

49
87

Lower
Limit

ORI

30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30
30

30
30

Upper
Limit

120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120
120

120
120

S R ISR T ]

Accept

. yes

yes
yes
yes
yes
yes
yes
yes
yes
yes

. yes

yes
yes
yes
yes
yes
yes
yes

yes
yes



Page 3 of 3

(ot — S8

PHILIP SERVICES

Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)

Project Reference: W8140 Date: 23-Nov-9
Work Order Number: G9844668

Matrix: Soil

Legend: LOQ = Limit of Quantitation
nd = Not detected above LOQ
DF. = Dilution Factor

Date received: November 14, 1998
Date extracted: November 18, 1998
Date analysed: November 20-21, 1998

ANALYTICAL METHOD:

The soil samples (10 Qrams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
dichlorcmethane/acetone. Tne extracts were cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 82708 (modified).

REPORT DISCUSSION:

The soil sample BH98-25-2 was run at a dilution factor of 10 due to elevated levels of nontarget compounds present which
would cause cntamination of the equipment if run undiluted. The amounts reported have been corrected for the dilution
factor that was used.

The additional increase of LOQ's for late eluting compounds was prompted by the high hydrocarbon background.
NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following -
reporting or as per specific contractual arrangement.

......... vren . /7
Grazyna Blazejew a, M.Sc., C.

Chemist, Mass Spectrometry Semces

JOB APPROVED BY:
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PHILIP SERVICES

December 18, 19983

Mr. Derek Trinke

Mormrow Environmental Consultants Inc.
Unit E, 1420 Clarence Avenue
Winnipeg, Manitoba

(=1

R3T 1T6

Re: Project No. W8140 - Philip Report for Volatile Organic Compounds No. G934466V.

A typographical error was discovered on the original report for the recovery of m/p-xylene in the
Spiked Method Blank. The recovery was stated as 14% whereas the correct value was 104%.
Although every report is independently cross-checked prior to release of the final report, in this
case the typographical error was not corrected.

A revised final report is enclosed. My apologies for any inconvenience this may have caused.

Sincerely,

F b

Ron Corkum
Manager, Mass Spectrometry Services
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PHILIP SERVICES

Client: Marrow Environmental Consultants Inc. VOLATILE ORGANIC COMPQUNDS
Project Reference: W8140 {Revised Final Report) Date: 18-Dec-98
‘Wark Qrder: G984466V
Matrix: Soil Units: micrograms/gram {ug/g) dry weight
Compound LoQ BH98-25-2
Hg/g 981113
Chioromethane 0.005 nd
Vinyl chloride 0.003 nd
Bromamethane 0.005 nd
Chlorgethane 0.005 nd
Trichlorofluoromethane 0.005 nd
Acetone 0.050 0212
1,1-Dichloroethene 0.002 nd
Dichloromethane (Methylene Chloride) 0.010 nd
trans-1,2-Dichloroethene 0.002 nd
Methyl-t-Butyl Ether (.002 nd
1,1-Dichloroethane 0.002 nd
Methyl Ethyt Ketone (MEK) 0.025 0.037
cis-1,2-Dichioroethene 0.002 ©nd
Chlcroform 0.002 nd
1,2-Dichloroethane 0.002 nd
1.1,1-Trichioroethane 0.002 nd
Carbon Tetrachloride 0.002 nd
Benzene 0.002 nd
1,2-Dichlorcpropane 0.002 nd
Trichloroethene 0.002 nd
3romodichloromethane 0.002 nd
cis-1,3-Dichloropropene 0.002 nd
Methyl Isobutyl Ketone (MIBK) 0.025 nd
trans-1,3-Dichloropropene 0.002 nd
1,1,2-Trichloroethane 0.002 nd
Toluene 0.002 0.002
2-Hexanone .025 nd
Dibromochloromethane 0.002 nd
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd
Tetrachloroethene (Perchloroethylene) 0.002 nd
1,1.1.2-Tetrachloroethane 0.002 nd
Chiorobenzene 0.002 nd
Ethylbenzene 0.002 nd
m-Xylene & p-Xylene 0.002 0.003
Bromoform 0.002 nd
Styrene 0.002 nd
1.1,2.2-Tetrachloroethane 0.002 nd
0-Xylene 0.002 0.004
t,3-Dichlorobenzene 0.002 nd
1.4-Dichlorobenzene 0.002 nd
1,2-Dichlorobenzene 0.002 nd
Surrogate Standard Recoveries: Cantrol Limits: 70-130%
Dibromofluoromethane 100%
Toluene-d8 113%
4-Bromofluorobenzene 75%
ORI A% 0 AL MRV s ORI e
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l PHILIP SERVICES
I Client: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS
Project Reference: W8140 (Revised Final Report) Date: 18-Dec-98
Work QOrder: G984466V Units: micrograms/gram (ug/g) dry weight
l Maltrix: Soil
Method Blank Spiked Method Blank
LOQ Upper % Lower Upper
l Compound uglg Result Limit Accept Recovery Limit Limit Accept
Chloromethane 0.005 nd 0.005 yes 97 70 130 yes
Vinyl chioride 0.003 nd 0.003 yes 92 70 130 yes
I Bromomethane 0.005 nd 0.005 yes 97 70 130 yes
Chloroethane 0.005 nd 0.005 yes 105 70 130 yes
Trichlorofluoromethane 0.005 nd 0.005 yes 99 70 130 yes
l Acetone 0.050 nd 0.050  vyes 100 60 140 yes
1,1-Dichloroethene 0.002 nd 0.002 yes 99 70 130 yes
Dichloramethane (Methylene Chloride) 0.010 nd 0.010 yes 101 70 130 yes
trans-1,2-Dichicroethene 0.002 nd Q.002 yes 100 70 130 yes
l Methyl-t-Butyl Ether 0.002 nd 0.002 yes 102 70 130 yes
1,1-Dicnloroethane 0.002 nd 0.002 yes 99 70 130 yes
Methyl Ethyl Ketone (MEK) 0.025 nd 0.025 yes 105 60 140 . yes
cis-1.2-Dichloroethene 0.002 nd 0.002 yes 102 70 130 yes
l Chloroform 0.002 nd 0.002 yes 99 70 130 yes
1,2-Dichloroethane 0.002 nd 0.002 yes 103 70 130 yes
1,1,1-Trichloroethane 0.002 nd 0.002 yes 100 70 130 yes
l Carbon Tetrachloride 0.002 nd 0.002 yes 99 70 130 yes
Benzane 0.002 nd 0.002 yes 101 70 130 yes
1,2-Dichioropropane 0.002 nd (.002 yes 104 70 130 yes
© Trichloroethene 0.002 nd ¢.002 yes 102 70 130 ves
I B8romodichioromethane 0.002 nd 0.002 yes a8 70 130 yes
cis-1,3-Dichloropropene (.002 nd 0.002 yes 103 70 130 yes
Methyl Isobutyl Ketone (MIBK}) 0.025 nd 0.025 yes 106 60 140 yes
trans-1,3-Dichloropropene 0.002 nd 0.002 ves 101 70 130 yes
l 1,1,2-Trichloroethane 0.002 nd 0.002 yes a8 70 130 yes
Toluene 0.002 nd 0.002 yes 100 70 130 yes
2-Hexanone 0.025 nd 0.025 yes 102 60 140 yes
' Dibromochloromethane . 0.002 nd 0.002 yes 100 70 130 yes
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd 0.002 yes 102 70 130 yes
Tetrachloroethene (Perchloroethylene) 0.002 nd 0.002 yes 96 70 130 yes
1,1,1,2-Tetrachloroethane 0.002 nd 0.002 yes 98 70 130 YES
I Chiorobenzene 0.002 nd 0.002 yes 101 70 130 yes
Ethylbenzene 0.002 nd 0.002 yes a7 70 130 yes
m-Xylene & p-Xylene 0.002 nd 0.002 yes 98 70 130 yes
Brormoform 0.002 nd 0.002 yes 101 70 130 yes
l Styrene 0.002 nd 0.002 yes 97 70 130 yes
1,1,2,2-Tetrachloroethane 0.002 nd 0.002 yes 103 70 130 yes
o-Xylene 0.002 nd 0.002 yes 96 70 130 yes
' 1,3-Dichlorobenzene 0002 nd 0002 vyes 95 70 130 yes
1.4-Dichlorobenzene 0.002 nd 0.002 yes a6 70 130 yes
1,2-Dichlorobenzene 0.002 nd 0.002 yes 95 70 130 yes
l Surrogate Standard Recoveries: ,
Dibromofluoromethane 99% yes 101 70 130 yes
Toluene-d8 103% yes 98 70 130 yes
l 4-Bromofluorobenzene 89% yes 99 70 130 yes
I T N R R E I TR S A BPR TR WL
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.

Project Reference: W8140
Wark Order: G384466V
Matrix; Soll

Compound

Chloromethane
Vinyt chloride
Bromomethane
Chloroethane
Trichloroflugromethane
Acetone
1,1-Dichlorcethene
Dichloromethane (Methylene Chloride)
trans-1,2-Cichloroethene
Methyl-t-Butyl Ether
1,1-Dichlorcethane
Methyl Ethyl Ketone (MEK)
cis-1,2-Dichloroethene
Cnloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carhon Tatrachloride
Benzene
1,2-Dichleropropane
richloroetnene
aromodichioromethane
cis-1,3-Dichicropropene
Methyi Iscoutyl Ketone (MIBK})
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane (Ethylene dibromide)
Tetrachloroethene (Perchioroethylene)
1,1,1,2-Tetrachloroethane
Chlorcbenzene
Ethytbenzene
m-Xytene & p-Xylene
Bromoform
Styrene
1.1,2,2-Tetrachloroethane
o-Xyleng
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1.2-Dichlgrobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

S o Beand Moo e !

Page 3 of 5

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (ug/g) dry weight

LOQ BH98-26-1
981113
DF=4

Hg/g

1.0
0.5
1.0
1.0
0.2
10.0
0.1
0.5
0.1
0.1
0.1
50
0.1
0.1
0.1
0.1
0.1
0.05
0.1
0.1
a1
0.1
5.0
0.1
0.1
041
5.0
0.1
0.1
0.1
G.1
0.1
0.1
0.1
0.1
0
0.1
0.1
0.1
0.1
0.1

daata bad by

(Revised Final Report)

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

Control Limits: 70-130%

107%
91%
106%

OO YRR IV IR

BHY98-26-1
981113
DF=4
Dup.

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd’
nd
nd

104%
92%

v e S

34U RATS

Woats

Date: 18-Dec-98
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' PHILIP SERVICES
Eiienl: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS
roject Reference: W8140 (Revised Final Report) Date: 18-Dec-98
Work Order: G984466V Units: micrograms/gram (zg/g) dry weight
Matrix: Soil
l Method Blank Spiked Method Blank
LOQ Upper % Lower Upper
Eompound ug/g Result Limit Accept Recovery Limit Limit  Accept
hioromethane 1.0 nd 1.0 yes 108 70 130 yes
Vinyl chloride 0.5 nd 05 yes 109 70 130 yes
romomethane 1.0 nd 1.0 yes 112 70 130 yes
ﬁhloroethane 1.0 nd 1.0 yes 93 70 130 yes
richlorofluoromethane 0.2 nd 0.2 yes 106 70 130 yes
Acetone 10.0 nd 10.0 yes 100 60 140 yes
I;,1-Dichloroethene 0.1 nd 0.1 yes 106 70 130 yes
ichloromethane (Methylene Chloride) 0.5 nd 0.5 yes 104 70 130 yes
trans-1,2-Dichloroethene 0.1 nd 0.1 yes 105 70 130 yes
lethyl-t-Butyl Ether 01 nd 0.1 yes 99 70 130 yes
m,ﬁ-Dichloroethane 0.1 nd 0.1 yes 105 70 130 yes
lethyl Ethyl Ketone (MEK) 5.0 nd 5.0 yes 106 60 1490 yes
cis-1,2-Dichlorcethene 0.1 nd 0.1 yes 103 70 130 yes
l_‘,hlc-roform 0.1 nd 0.1 yes 106 70 130 yes
2-Dichlorosthene 0.1 nd 0.1 ves 103 70 130 ves
1,1,1-Trichlorcethane 0.1 nd 0.1 yes 104 70 130 yes
arbon Tetrachioride . 0.1 nd 0.1 yas 105 70 130 yes
Eenzene 0.05 nd 0.05 yes 103 70 130 yes
1,2-Dichloropropane 0.1 nd 0.1 yes 105 70 130 yes
Trichioroethene 0.1 nd 0.1 ves 105 70 130 yes
Eromodichloromethane 0.1 nd 0.1 yes 100 70 130 yes
is-1,3-Dichloropropene - 041 nd 0.1 yes 105 70 130 yes
Methyl isobutyl Ketone (MIBK) 5.0 nd 5.0 yes 103 60 140 yes
rans-1,3-Dichloropropene 0.1 nd 0.1 yes 102 70 130 yes
'1 .1,2-Trichloroethane 0.1 nd 0.1 yes 104 70 130 yes
Toluene 0.1 nd 0.1 yes 108 70 130 yes
-Hexanone 5.0 nd 5.0 yes 106 60 140 yes
'E)ibromochloromethane ‘ 0.1 nd 6.1 yes 106 70 130 yes
1,2-Dibromoethane (Ethylene dibromide) 0.1 nd 0.1 yes 104 70 130 yes
Tetrachloroethene (Perchloroethylene) 0.1 nd 0.1 yes 104 70 130 yes
1,1,1,2-Tetrachloroethane 0.1 nd 01 yes 104 70 130 yes
Chlorobenzene 01 nd 0.1 yes 108 70 130 yes
Ethyibenzene 0.1 nd 0.1 yes 103 70 130 yes
m-Xylene & p-Xylene 0.1 nd 0.1 yes 104 70 130 " yes
lBromoform 0.1 nd 0.1 yes 108 70 130 yes
Styrene 0.1 nd 0.1 yes 107 70 130 yes
1,1,2,2-Tetrachloroethane 0.1 nd 0.1 yes 106 70 130 yes
lo-Xerne 0.1 nd 0.1 yes 110 70 130 yes
1,3-Dichlorobenzene 01 nd 0.1 yes 108 70 130 yes
1.4-Dichlorobenzene 0.1 nd 0.1 yes 116 70 130 yes
1,2-Dichlorobenzene 01 nd 0.1 yes 112 70 130 yes
ISurrogate Standard Recoveries: Control Limits: 70-130%
Dibromofluoromethane 101% 101 70 130 yes
Toluene-d8 97% 101 70 130 yes
I4-Bromofluorobenzene 100% 101 70 130 yes
[ LR SR I R VA T [ H e
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS Date: 18-Dec—9l
Project Reference: W8140 {Revised Final Report)
Wark Order: G984468Y

Matrix: Soll

Legend: LOQ = Limit of Quantitation
nd = Not Detected Above LOQ
Dup. = Duplicate
DF = Dilution Factor

Date of sample receipt: Novemger 14, 1998
Date of sample analysis: November 21-22, 1998

Apalytical Method:

Soil sample BH98-25-2-881113 was anailysed by low level purge & trap (US EPA Method 5035) gas
chromatography! mass-spectrometry using US EPA Method 82608 (modified). The jar from which this sample was
taken was only half full. A significant level of volatile organic compounds might have been lost from the jar prior to

sample preparation.

Due to a level of petroleum hydrocarbon compounds beyond the appropriate range, sample BH98-26-1-981113 could not be
analysed by the low level direct purge method. This sample was analysed by medium level purge & trap (US EPA
Method 5035) gas chromatography/mass spectrometry using US EPA Method 8260B (modified).

NOTE: This report was revised to include a correction for the recovery of m-xylene & p-xylene in the spiked method blank.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement.

Job Approved By:

Kathy Horvat, B.Sc.
Chemist
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PHILIP SERVICES

Client; Morrow Environmental Consultants Ltd.
| Project Reference; W8140
Work Order Number: G984466A

U g e My sssannt s b ity E s s el o

ACID EXTRACTABLES

RN R N R TR I N IR TS AN
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P i Sty

Matrix: Soil
l Compound LOQ BH98-22-1 LOQ BH98-26-1 BH98-26-1
ug/g 981113 Halg 981113 981113
| DF=12.5 Dup.
DF=12.5
Phenaol 0.1 nd 1.3 nd nd
IZ-Chiorophenol 01 nd 1.3 nd nd
o-Cresol 0.1 nd 1.3 nd nd
m-Cresol & p-Cresol 0.1 0.1 1.3 nd nd
Z-Nitrophenol - 0.1 nd 1.3 nd nd
'2,4-Dimethylphenol 0.1 nd 1.3 nd nd
2.4-dichlorophenol 0.1 nd 1.3 nd nd
4-Chloro-3-Methylphenol 0.1 nd 1.3 nd nd
l2,4,6-Trichlorophenol 0.1 nd 1.3 nd nd
2,4, 5-Trichlorophenol 0.1 nd 1.3 nd nd
2.4-Dinitrophenol 0.2 nd 2.5 nd nd
l4-Nitrophenol 0.5 nd 6.3 nd nd
2,3,5,6-Tetrachlorophenol 0.1 nd 1.3 nd nd
2,3,4,5-Tetrachlorophenol &
l2,3,4,6—Tetrachlorophenol : 0.1 nd 1.3 nd nd
2-Methyl-4,6-Dinitrophenol 0.5 nd 6.3 nd nd
Pentachlorophenol 0.2 nd 2.5 nd nd
Surrogate Standard Recoveries: Control Limits: 30-120%
2-Fluorophenol 44% 51% 49%
Phenol-d5 47% 59% 56%
l2,4,6-Tribromophenol 76% 71% 72%

AT
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Date: 3-Cec-98
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PHILIP SERVICES

Client: Morrow Environmental Consultants Lid.
Project Reference: W8140
Work Order Number; G984466A

Matrix: Soil

LCQ
Compound Hglig Result
Phenol 0.1 nd
2-Chlorophenaol 0.1 nd
0-Cresol 0.1 nd
m-Cresol & p-Cresol 01 nd
2-Nitropnenol 0.1 nd
z,4-Dimetnviphencl 0.1 nd
2 d-dichlorophenol 0.1 nd
4-Chioro-3-Methylphenol 0.1 nd
2.4,8-Trichlorophenol 0.1 nd
2,4,5-Trichlorophenol 0.1 nd
2,4-Dinitrophenol 0.2 nd
4-Nitrophenol 0.5 nd
2,3,5,6-Tetrachlorophenol 0.1 nd
2,3,4,5-Tetrachloropheno! &
2,3,4,6-Tetrachlorophenol 0.1 nd
2-Methyl-4,6-Dinitrophenol 0.5 nd
Pentachlorophenol 0.2 nd
Surrogate Standard Recoveries:
2-Fluorophenol 64%
Phenol-d5 66%
2,4,6-Tribromophenol 61%

ST AL W ol M Lt

Page2 of 3

ACID EXTRACTABLES
Date: 3-Dec-898

Method Blank Spiked Method Blank

Upper " Lower Upper
Limit Accept Recovery Limit Limit Accept
0.1 yes 70 30 120 yes
0.1 yes 67 30 120 yes
0.1 yes 70 30 120 yes
0.1 yes 66 30 120 yes
01 yes 65 30 120 yes
0.1 yes 52 30 120 yes
0.1 yes 63 30 120 yes
0.1 yes 71 30 120 yes
0.1 yes 70 30 120 yes
01 yes 73 30 120 yes
0.2 yes 53 30 120 yes
0.5 yes 82 30 120 yes
0.1 yes 77 30 120 yes
0.1 yes 74 30 120 yes
0.5 yes 65 30 120 yes
0.2 yes 70 30 120 yes
30-120% yes 68 30 120 yes
30-120% yes 67 30 120 yes
30-120% yes 74 30 120 yes
Pronse Vel sl e ey Do,
T T R R P R e L T B IR NI I FTAS Ry ®




Y Page 3 of 3

PHILIP SERVICES

Client: Morrow Environmental Consultanis Ltd. ACID EXTRACTABLES Date: 3-Dec-98
Project Reference: W8140

Work Order Number: G984466A

Matrix: Soil

Legend: LOQ = Limit of Quantitation
Units = Micrograms per gram (pg/g) dry weight
nd = Not detected above LOQ
Dup. = Duplicate
DF = Dilution Factor

Date received: November 14, 1998
Date extracted: December 1, 1998
Date analysed: December 3, 1998

Analytical Method:

The soil samples {10 grams wet weight) were mixed with sodium sulfate and extracted with a 1.1 mixture of
aceione:dichlaromethane. Analysis was performed by gas chromatography/mass spectrometry using US EPA
Method 82708 (modified).

Report Discussion:

The duplicate portions of sample BH98-26-1-981113 were run at a dilution factor due to elevated levels of nontarget
compounds present. Excessive levels of nontarget compounds may interfere with the proper quantitation of the
sample and may also cause contamination of the analytical equipment if run undiluted. The quantitation limits

for these samples are higher than the LOQ's for undiluted samples as indicated above.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a penod of 30 days following
reporting or as per specific contractual arrangement.

Job Approved By:

Floyd Mayede B.A.Sq¢., C.Chem.
Chemist
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PHILIP SERVICES

MORROV/ CNVIRGHMINTAL
CONSULTAMTS INC.
WINNIPCG

Clieat: Morrow Environmental Consultants [nc. Date Received: November 14/98
Unit E, 1420 Clarence Ave Date Reported: November 25/98
Winnipeg, MB, CANADA Lab Ref#: (984466
R3T IT6 Lab Quote#: 96-W238-VG

Client PO#:  EE98084/WSTN YD

Fax: 204-477-9194 Client Ref#: w8140

Sampled By: DT

Aun: Alex Man

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony. Hydride Generation, Digestion Required
Selentum, Hydride Generation
Anions,IC(F,Cl,Br,NO2,NO3,0-PO4 & S0O4), Extraction Req'd .
17 Element [CP Scan
pH, Hydrozen lon Activity, Exiraction Required
Acetic Acid Extraction(For Inorganics)

Methodology: 1) Analysis of arsenic in soil by Hydride Generation

Aromic Absorption.
U.§. EPA Method No. 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
U.S. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.S. EPA Method No. 7741(Modification)

4) Analysis of anions in soil by lon Chromatography.
U.S. EPA Method No. 300.0
Standard Methods(1985) No. 429.0

5) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry.
U.S. EFA Method No. 6010
(Ministry of Environment ELSCAN)

All work recorded herein has been done in accordance with normal professional standards usinyg accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC (or a period of 30 days following reporting
or a3 per specitic contractual arrangements.
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PHILIP SERVICES

Client:  Morrow Environmental Consultants [nc. Date Received: November 14/98
Unit E, 1420 Clarence Ave Date Reported: November 25/98
Winnipeg, MB, CANADA Lab Ref#: (984466
R3T IT6 Lab Quote#: 96-W238-VG

Client PO#:  EE98084/WSTN YD

Fax: 204-477-9194 Client Ref#: W8140

Sampled By: IDT

l Ann: Alex Man

Certificate of Analysis

l Methodology: (Cont’d)
6) Anatysis of pH in soil by electrode.
U.S. EPA Method No. 9045
I 7) Acetic Acid leach of solids.
Environmental Protection Act, Reg. 347

l (Ref-Canadian General Stds 164-GP-1MP)
Instrumentation: 1.2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
. 4) Dionex Ion Chromatograph, Series 45001
l 5) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
6) Orion Research Expandable Ion Analyzer EA940
I 7) Rotorack at 10 RPM/Filtration Apparatus
Sample Description: Soil
| QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
| ' Resuls: ~ Refer to REPORT of ANALYSIS attached.

' Ao s

Certified By

All work recorded herein has been done in accordance with normal professionsl standards using accepted testing methedologies and QA/QC procedures. Philip
Aualytical is limited in liability to the actual cost ol the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporung

ur a8 per specilic contracwal arrangements.
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: November 25/98
Client ;: Morrow Environmental Consultants Inc. Lab Ref # : G984465
Conmact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EE98084/WSTN YD
Clienc Ret#: WE140
Analysis of Soil, expressed on a dry weight basis
Process Blank I'rocess % Hecovery blawrix Spike Overall
SAMPLE D Upper Lower | Upper Lower § Upper . Qu
Parameter {spike) LOQ Units Result | Limic | Accept | Result | Limit | Limit | Accept | Result | Target | Limit Limit | Accept | Acceptable
Arsenic n 0.5 ng/kg nd( 2.0 yes 102 60 140 yes ns na na na na yeu
Ancimeny us 0.5 mg/ky nd(b) L.o yes 133 ol 140 yes na na o na yca
Sclcaham b 0.2 mgikg nd(b) 0.8 yey 120 60 140 yes [ na 1Y na o ya
Bramide 1A 0.5 mgfkg nd(b) 1.0 yes 98 80 120 yes oa aa na na ca yes
Chlogide na 0.5 mg/kg ndib) 1.0 yes v 80 120 ye3 na na na ns oA yes
Fuaride o 0.2 mg/kg nd(b} 0.4 yes 102 80 120 yes na 0a Da oA na yeu
Nitrato(as N) na 0.3 mg/kg nd(b) 0.6 yes 10(} BO 120 yes ha na os s o4 yes
Nitraalas Ny L) 0.3 mg/kg nd(b} 0.6 ycs 100 L1} 120 yes ] LT ns . oa yes
Onboplasptaicias Py na 0.2 mg/kg nd{t 0.4 yeu a7 (4] 120 yes na ns na na na ye1
Sulphute m 0.5 mgfkg nd(i 1.0 yox 97 30 120 | yes ns DA na na na ya
Almimum [ 20.0 mg/kg ud{b) 40.0 yes 94 50 120 yes na na na na DA yo
Barhun " 5.0 mg/kg nd(b) 10.0 yos w 80 120 yes m ns fna na ' ya
Berylimm o 0.2 mg/kg nd(b) 0.4 yes 89 80 120 yes na LT ns ns na yes
Cadmum o 0.3 mg/kg pd(b} 0.6 yes 103 B0 120 yes s na na o 7Y yes
Chraniun ™ 1.0 mglkg nd{b} 2.0 yus 103 B 120 yea na na 4 na o yei
Cuball 1] 2.0 mg/kg nd(b) 4.0 - yes 102 80 120 yes na na na na LT yed
Coppet o 1.0 me/kg nd(b) 4.0 yeu 102 B0 120 yes na na ns na s yed
Irun n 50.0 mg/kg nd(h) LoD yea 102 o 120 yes na o na oa [Ty ¥
Lead m 5.0 mg/kg nd(b) 10.0 yei byl B 120 ycs na na os na na yo
Mangazcie n 1.0 mg/kg nif(b) 2.0 yea 100 it 120 yes na ns oA na T yes
LOQ = Limit of Quantitation = lowest level of the parameter that can be quantilied with confidence
. = Unavailable due 1o dilution required for analysis
na = Not Applicable
ns = Insufficicnt Sample Submitted
nd = parameter not detected
TR = trace level less Lthan L.OQ
(b) = Analyte resulis on REPORT of ANALYSIS have been background correcled for the process blank.
- SR S O W G OR B W
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Philip Analytical Services Corp

Certificate of Quality Control

| Date Reported: November 25/98
! Client : Morrow Environmental Consultants Inc. Lab Ref # : G984466
| Contact: Alex Man Lab Quote#: 96-W238-VG
! Client PO#: EE98084/WSTN YD
Client Ref#: w8140
Analysis of Sail, expressed on a dry weight basis
Process Blank I'rocess % Recovery Matrix Spike Overall
SAMPLE ID ' Upper Lower | Upper Lower | Upper QC
Parameter {spike) LOQ Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accepe | Acceptable
Malybtdetaun na 3.0 mg/kg nd(b) 6.0 yes 100 80 120 yes s na n na Da you
Nicke] 7Y 2.0 mg/kg ond{b) 4.0 yes 102 80 120 yes na oa oA ns ya
Presphoru o8 20.0 mg/kg nd{h) 40.¢ yes 12 70 130 yes na ns oa oa na yo
Silver na 0.3 mg/kg nd(b} 0.6 yes €M 80 120 yea na na na na na yea
Tilanhum na 1.0 mg/kg nd{b} 2.0 yes 100 80 120 yes na na (7Y na na yes
Vanadium m 1.0 mg/kg (| nd(b) 2.0 yes 101 80 120 yes oa na na na oa yea
Zipc n 5.0 mg/kg nd(b) £0.0 yes 29 30 120 yes na na na na oA yaa
pH na 0.01 Units na na i 10% 95 105 yes na na na na oa yea
a 0.01 Units na na na s 95 105 yea os HTY us na na ya

LOQ = Limit of Quantilation = lowest level of the parameter that can be quantified with confidence
Unavailable due 1o dilutien required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted

nd = parameter nol detected . H
TR = trace level less than LOQ

Page 2 of 2




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: November 25/98

Contact: Alex Man Lab Ref # : G984466

Lab Quote #: 96-W238-VG

Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE8140

BH9%-24.3- BH98.25-2- BH98-25-1. BH9R-26-1- PH-ASH.
Parameter LOQ | Uaits 981113 981113 981113 981113 981113
Date Sampled > 98/11/13 98/11/13 98/11113 Replicate 98/11/13
Antimony Q.5 mg/kg ad 26.9 20.0 20.0
Arsenic 0.5 mg/kg od 10.0 5.6 5.1 -
Selenium 0.2 mg/kg od 0.7 0.4 0.4 -
Bromius 0.5 mg/kg - - - - nd
Chloride 0.5 mg/kg - - . ' - 19.4
Fluoride 4.2 mg/kg - - - - nd
Nitrate{as M) 0.3 mpfkg - - - - 2.3
Nitsite{as N3 0.3 mgikg - - - . 9.8
Orthophosphate(as P) 0.2 mg/kg - . - . nd
Sulphate 0.5 mg/kg - - - - 19300
Aluminum i 20.0 | mg/kg 3080 15500 7090 7280
Barium 5.0 me/kg 24.7 236 700 716 -
Berylivm . 0.2 mg/kg nd 0.7 0.3 0.3 -
Cadmium 0.3 mg/kg ad 1.4 ng 1.2 -
Chromium 1.0 mg/kg 9.7 36,7 24,6 27.6 -
Cobalt 2.0 mg/kg 1 3.4 4.3 58 -
Copper 1.0 | mgfkg 1.3 296 170 166 -
Tron 50.0 | meikg $710 29900 10900 13100 .
Lead 50 mekg nd 635 402 452 -
Manganese 1.0 mg/kg 154 268 332 322 -
Molybdenum 0 mg/kg nd nd 13.2 15.5 -
Nickel 2.0 | mg/ks 9.1 38.0 40.3 39.6 \ -
Phosphorus 20.0 | mg/kg 275 509 495 455 -
Silver 0.3 mg/kg od nd nd ‘ nd
Titanium 1.0 mg/kg 143 35.6 336 in2
¥V anadium 1.0 mglkg 11.4 41.0 13.5 19.3
Lise 5.0 mykg 12,4 W 232 229
LoQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
- Not Requesied
nd parameter not detected ¥ = LOQ higher than listed due to dilution  {) Adjusted LOQ
Page 1 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consuitants Inc.

Report Date: Noveniber 25/98
Contact: Alex Man Lab Ref # : (984466
Lab Quote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on 2 dry weight basis Client Ref#: w8140
BH98-24-3- | BH98-25-2. BH58-26.1. BH98-26-1- PH-ASH-
Parameter LOQ | Units 981113 981113 981113 981113 531113
Date Sampled > 98/11/13 98/11/13 98/11/13 Replicate 98/11/13
pH 0.01 | Unins 5.58 9.33 8.65 8.68 12.0
Final pH(following Acetic Leach) 0.01 | Unims - - 4.92
Initial pH(prcvious o Acetic Le=ach) 0.01 Units - - - - 1.3
Volume of Acetic Acid Used 001 | mt - - - 190

LOQ Limit of Quantitation = lowest level of the parameter that can be quanlified with confidence.

Not Requested

Page 2 of 4




Client : Morrow Eavironmen
Contact: Alex Man

Philip Analytical Services Corp

Report of Analysis

tal Consultans [nc,

Analysis of Soil, expressed on a dry weight basis

Report Date:

November 25/98
Lab Ref ¥ (984466
Lab Quote #: 96-W238-vG

Client PO#: EE98084/WSTN YD

Client Ref#: W8140
PH-ASH-
Parameter 931113
Replicate
Antimony 0.5 mg/kg
Anscnic 0.5 mg/kg
Sclenium 0.2 mgikg -
Bromide 0.5 mg/kg nd
|Chioride 0.5 | mgrxg 19.4
Fluaride 0.2 mg/kg nd
Nitratz{as N) 2.3 mgkg 2.6
Nitrite(as N) 0.3 mg/kg 0.3
Orthophosphate(as P) 0.2 mg/kg od
Sulphats 0.3 meg'kyg 19940
Aluminum 200 me’kg
Barinm 30 my'kg
1Beryllium 0.2 mg/kg
Cadmium 0.5 mg/kg
Chromium 1.0 mgrkg
Cobait 2.0 mg/’kg -
Copper 1.0 | mgixg B
Iron 30.0 mg/kg
Lead 3.0 mg/kg -
Manganess 1.0 mg/kg
Molybdenum 30 mg/kp -
Nickel 20 | mpikg -
Phosphorus 20.0 mg/kg -
Silver 0.3 mg/kg -
Titanium 1.0 mEkg -
Vanadium Lo mg/kg -
J 5.0 mg/kg - l

LOQ Limit of Quantitation =
Not Requested

nd parameter not detected

fowest leve] of the Pamameter that can be quantified with confidence.

!

= LOQ higher than listey due to dilution () Adjusted LOQ

Page 3 of 4
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc. ' Report Date: November 25/98
Contact: Alex Man Lab Ref # : (984466
Lab Quote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE8140
PH-ASH-
Parameter LOQ | Units 981113
Replicate
pH 091 | Units 12.1
Final pH{fellowing Acetic Leach) 301 | Units 4,34
Initial pH(previous to Acetic Leach) 0.01 Units 11.3
Volume of Acetic Acid Used 001 | ml 190
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
Page 4 of 4




PHILIP SERVICES ) DEC 08 1993
~~agMENTAL
oW EN‘.“!'\DJM..
Moﬂg‘onsuuums INC.
. WINNIPEG
Client:  Morrow Environmental Consultants Inc. Date Recetved:
Unit E, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T IT6 Lab Quote#:
Client PO#;
Fax: 204-477-9194 Client Ref#:
Sampled By:

Atwn: Alex Man

Analysis Performed:

Methodology:

Instrumentation:

Sample Description;
QA/QC:

Results:

ERERES

.

-

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Towl Volatile Hydrocarbons(Manitoba Criteria)

1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.8011(microextraction)

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.

U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-Packardll GC, Dual injector. Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.
Refer to REPORT of ANALYSIS attached.

g . : B v ——

Cenified By
Elaine Gram
Service Manager

f)(‘ K Vine

Certified By
f:b N. Boulton, B.Sc., C.Chem.
! Customer Service Mamager

November 17/98
November 23/98
G984507

96-W238-VG
EA WestonYard
W8140

IDT

All work recorded herein has been done in accordanee with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip

Analytical is limited in liability to the actual cost of the pertinent unal

ur 48 per specific contractual arrangements.
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yses done. Your samples will be retained by PASC for a period of 30 days following ccporting
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Philip Analytical Services Corp

Certificate of Quality Control

Dute Reported: November 23/98
Client : Mormrow Environmenial Consultants Inc. Lab Ref # G984507
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EA WoestonYard
Client Ref#: WE140
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overull
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) LOQ Units Result | Limit | Accepr | Resmit | Limit | Limit | Accept | Resuft | Target | Limit | Limit Accept | Acceptahle
Toaad SaniVallile Hydrocarbons{C11-C32) oa 10.0 mg/kg nd 20.0 yes LE] 70 120 yes na na s Da Ra yeu
Bergene D 0.02 nmg/kg nd 0.4 yeu 100 60 120 yes na na na na na yes
Ethylbetcrne ma 0.02 mg/kg nd 0.1 yei 97 6l 120 yos na ns Da na [\1 ye
Talueos m 0.02 mgkg nd 0.4 ¥yei 96 60 120 yea na oa oa oa oa ya
Towl Valatile Hydrocarbors m 10 mg/kg nd 10 yes 98 60 120 yes I o na o ns yes
Xylenes(Totat) oa 0.04 mg/kg nd 0.08 ye1 o5 60 120 yes m o na na na yes
LOQ Limit of Quantitation = lowest level of the parameter that can be yuantified with conlidence

Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficicnl Sample Submitied
nd = parameler nol detecled

TR = trace level less than LOQ

Page 1 of |




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc.

Report Date: November 23/98
Contact: Alex Man Lab Ref # : (984507
Lab Quote #: 96-W238-VG
Client PO#: EA WestonYard
Analysis of Soil, expressed on a dry weight basis Client Ref#: w8140
BH98-31-3 BH98-31.3 BHY98-32-1
Parameter LOQ | Units @981116 @9BLLL6 @9BLLIG
Date Sampled > 98/11/16 Replicate 98/11/16
Resemblance na na na ra EDMO?
Total SemiVolatile Hydrocarbons(C11-C32) 10.0 | mgrkg nd od 234
Benzene 0.02 | mgikg nd od nd
Ethylbenzenc 0.02 | mgfig nd nd nd
Toluene 0.02 | mgfkg nd nd nd
:'-.'~:~ta1 Velitile BEydracarbons 10 mg/kg nd od nd
Kylenes(Totl} 0.04 | mg/kg nd nd nd
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
EDMQO? Contaminant clutes across the diesel/motor oil range  but does not match reference standarcds.
na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 1 of 1
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PHILIP SERVICES 3

MO AL 0 S ZNTAL
CONSULTANTS INC.

WINNIPEG
Client: Morrow Environmental Consultants Inc, Date Received: November 18/98
Unit E, 1420 Clarence Ave Date Reported: December 2/98
Winnipeg, MB, CANADA Lab Ref#: (984527
R3T 1T6 Lab Quote#: 96-W238-VG
Client PO#:  EE98084/WSTN YD
Fax: 204-477-9194 : Client Ref#: W8140
Sampled By: IDT
Attn Alex Man
Certificate of Analysis
Analysis Performed: Exiractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons
Methodology: 1) The characterization of HydroCarboa in soil by GC
analysis, following a solvent exiraction.
U.S. EPA Method No.801 I{microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Staric Headspace Capillary GC-P
ID/FID, External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)
3) Purge & Trap capillary GC/MS analysis of Soil samples
for Total Purgeables.
U.S. EPA Method No. 5030
[nstrumentation: 1) GC/FID/FID, Hewlett-Packardil GC, Dual injector, Dual FID, A/S

2} Varian 3400 GC PID/FID, Genesis Headspace Analyzer
3} Purge & Trap-GC/MS

All work recorded herein has been done in accordance with aermal professional standards using accepted testing methodologies and QA/QC procedures. Philip .
Analytical is limited in Hability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days (ollowing reporting
ve as per specilic contractual armangements.
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PHILIP SERVICES

Client:  Morrow Environmental Consultants Inc. Date Received: - November 18/98
Unit E, 1420 Clarence Ave Date Reported: December 2/98
Winnipeg, MB, CANADA Lab Ref#: G984527
R3T IT6 Lab Quote#: 96-W238-VG

Client PO#:  EE98084/WSTN YD

Fax: 204-477-9194 Client Ref#: w8140

Sampled By: DT

Aun: Alex Man

Certificate of Analysis

Sample Description: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Rasults: Refer to REPORT of ANALYSIS attached.

Centified By
Elaine Grant

Seryice Manager
i
i3 I/ ' ui/

Certified By
N. Boulton, B.Sc., C.Chem.
Customer Service Manager

All work ecorded herein has been done in accordance with normal professional standards using accepted ltesl.ing methodologies and QA/QC procedures. Philip )
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC tor a period of 30 days following reporung
or ag per specilic contractual arrangements.
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Philip Analyiical Services Corp

Certificate of Quality Control

Date Reported: December 2/98
Client : Morrow Environmental Consultants Inc. Lab Ref # : G%84527
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EE98084/WSTN YD
o ' ) Client Ref#: w8140
Analysis of Soil, expressed on a dry weight basis
Process Blank Irocess % Recovery Matrix Spike Overall
SAMPLE ID tpper Lower | Upper Lower | Upper QC
Parameter (spike) LOQ Units Result | Limit | Accept | [esmdt | Limit | Limit Accept | Result | Target | Limit | Limit | Accept Acceprable
Tout SerniVolatile Hydrucarbuns(C)1-C32) s 10.0 mg/kg nd 2.0 yea 90 70 120 yea na na o4 o0s s ye
Bazene m 0.02 mg/kg nd 0.4 yes §2 LY 124 yes na na na na na yes
Edyyiterzene ) 0.02 mg'kg nd 04 yes 16 1] 120 yes ns na na ns T yes
Talupe n 0.02 mg/kg ud 0.4 yeu 93 44 120 yea na na na 0a na yes
Toul Valstile Hydrocarbous us 10 mg/kg ad 10 yes 108 60 120 yes na aa na na na yes
Xylenes(Toul) o 0.04 mg/kg nd .08 yes 49 60 120 yes na -7 na na na yes
Total Purgeable Hydrocarbans .} 10 ug/g nd 20 yes nu na na it} ns 4 na ns oa yes
LOQ = Limit of Quantitation = lowest Jevel of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter nof detected
TR = trace level less than LOQ

Page 1 of 1




Philip Analytical Services Corp

Report of Analysis

Client © Morrow Environmental Consultants nc. Report Date: December 2/98
Contact: Alex Man Lab Ref # . G984527
Lab Quote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: W3140
BH98-33.3 BH98-33-3 BH98-33.5 BH98-34-3 BH98-34.3
Parameter LOQ | Uaits 981117 931117 981117 931117 981117
Date Sampled > 98/11/17 Replicate 98/11/17 98/11/17 Replicate
Resembiance n na WDMO WDMO na ED?
Total SemiVolatle Hydrocarbona(C11-C32) 10.0 | mg/kg 365 350 nd 2790
Benzene 0.02 mg/kg - - - nd od
Ethylbenzene 0.2 | mgikg - - - 0.60 od
Toluene 0.02 | mg/kg - . - 0.12 nd
Total Volatile Hydrocarbons 10 mg'kg . - - 136 nd
Xylenes{Towl) 0.04 | mg/kg - - - 0.79 nd
Total Purgeable Hydrocarbons 19 uglig nd nd nd -
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence,

- Not Requested

ED? Contaminant clutes in the diesel cange but does not  match reference standard.
na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

WDMO  Weathered Diesel and Motor Gil.

Page 1 of 2




Philip Analytical Services Corp
Report of Analysis

Client : Morrow Environmental Consultants [ne.

Report Date: December 2/98
Contact: Alex Man - Lab Ref # - G984527
Lab Quote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: WS8140
BHO98-35-2 BHS8-354
Parameter LOQ Units 981117 981117
Date Sampled > 98/11/17 98/11/17
Resemblance na oA EMQ? EMOQ?
Total SemiVolatle Hydrocarbons(C11-C32) 10.0 mg/kg TR TR
Benzene 0.02 | mg/kg
Ethylbenzene 0.02 | mgrkg
Toluene 0.02 | mg/kg - .
Total Volatile Hydrocarbons 10 mgikg - -
Xy!snes(Total) 0.04 | mg/kg - -
Toul Purgeable Hydrocarbons 10 ug/g od nd
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
- Not Requested
EMO?  Contaminant elutes in the motor oil range but does not match reference standard.
na Not Applicable
md parameter not detected ! = LOQ higher than listed due to difution { ) Adjusied LOQ
™ trace level leas than LOQ ! = LOQ higher than fisted due to dilution () Adjusted LOQ

Page 2 of 2
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PHILIP SEBVICE_S- D r ! 5 1898
MORROW ENYIAROMMENTAL l
 CONSULTANTSINC,
WINNIPEG
Client: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS l
Project Reference: W8140 .
Work Order: G984527V Date: 27-Nov-98
Matrix: Soil Units: micrograms/gram (ug/g) dry weight l
Compound LOQ BH98-33- BHS8-33- LOQ BHS8-33-
uglg 3981117 3081117 uglg 5981117
Dup. DF=250 l
Chloromethane 1.0 nd nd 250 nd
Vinyt chloride 0.5 nd nd 125 nd
Bromomethane 1.0 nd nd 250 nd I
Chloroethane 1.0 nd nd 250 nd
Trichlorofluoromethane 0.2 nd nd 50 nd
Acetone 10.0 nd nd 2500 nd '
1,1-Dichloroethene 0.1 nd nd 25 nd
Dichloromethane (Methylene Chioride) 0.5 nd nd 125 nd
trans-1,2-Dichloroethene 0.1 nd nd 25 nd
Methyl-t-Butyl Ether 0.1 nd nd 25 nd I
1,1-Dichloroethane 01 nd rd 25 nd
Methy! Ethyl Ketone (MEK) 5.0 nd nd 1250 nd
cis-1,2-Dichloroethene 0.1 1.3 1.0 25 nd
Chloroform 0.1 nd nd 25 nd I
1,2-Dichloroethane 0.1 nd rnd 25 nd
1,1.1-Trichloroethane 0.1 nd nd 25 nd
Carbon Tetrachloride 0.1 nd nd 25 nd I
Benzene 0.05 nd nd 13 nd
1,2-Dichloropropane 0.1 nd nd 25 nd
Trichloroethene 0.1 0.3 0.3 25 nd
Bromedichloromethane 0.1 nd nd 25 nd I
cis-1,3-Dichloropropene 0.1 nd nd 25 nd
Methy! Isobutyl Ketone (MiBK) 5.0 nd nd 1250 nd
trans-1,3-Dichloropropene 0.1 nd nd 25 nd
1,1,2-Trichloroethane 0.1 nd nd 25 nd l
Toluene 0.1 nd nd 25 nd
2-Hexanone 50 nd nd 1250 nd
Dibromochloromethane 0.1 nd nd 25 nd I
1,2-Dibromoethane {Ethylene dibromide) 0.1 nd nd 25 nd
Tetrachloroethene (Perchloroethylene) 0.1 6.2 6.1 25 1240
1,1,1,2-Tetrachloroethane 0.1 nd nd 25 nd
Chlorobenzene 0.1 nd nd 25 nd l
Ethylbenzene 0.1 nd nd 25 nd
m-Xylene & p-Xylene 0.1 nd nd 25 nd
Bromoform 0.1 nd nd 25 ng
Styrene 0.1 nd nd 25 nd l
1,1,2,2-Tetrachloroethane 0.1 nd nd 25 nd .
o-Xylene 01 nd nd 25 nd
1,3-Dichiorobenzene 01 nd nd 25 nd l
1.4-Dichlorobenzene 01 . nd nd 25 nd
1.2-Dichlorobenzene 0.1 nd nd 25 nd
Surrogale Standard Recoveries: Control Limits: 70-130% '
Dibromofluoromethane 102% 103% 119%
Tolueng-d8 105% 102% 106%
4-Bromoflucrabenzene 94% 3% | a7% l
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PHILIP SERVICES

=

Client: Morrow Environmental Cansultants Inc. VOLATILE ORGANIC COMPQUNDS
Project Reference: W8140
Work Order: G984527V Date: 27-Nov-98
Matrix: Soil Units: micrograms/gram (ug/g) dry weight
Compound LOQ BH98-35-
pglg 498117
DF=4
Chloromethane 4.0 nd
Vinyl chloride 2.0 nd
Bromomethane 4.0 nd
Chloroethane 4.0 nd
Trichlorofluoromethane 0.8 nd
Acetone 40.0 nd
1,1-Dichloroethene 0.4 3.2
Dichloromethane (Methylene Chloride) 2.0 nd
trans-1,2-Dichloroethene 0.4 nd
Methyl-t-Butyl Ether 0.4 nd
1,1-Dichloroethane 04 1.1
Methyl Ethyl Ketone (MEK} 20.0 nd
cis-1,2-Dichloroethene 0.4 2.8
Chloroform 0.4 nd
1,2-Dichlcroethane 0.4 nd
1.1,1-Trichlorcethane 0.4 1.2
Carbon Tetrachloride 0.4 nd
Benzene 0.2 nd
1,2-Dichioropropane 0.4 nd
Trichloroethene 0.4 51.1
Bromodichloromethane 0.4 nd
cis-1,3-Dichioropropene 0.4 nd
Methyl [sobutyl Ketone (MIBK) 20.0 nd
trans-1,3-Dichloropropene 0.4 nd
1,1,2-Trichloroethane 0.4 nd
Toluene 0.4 nd
2-Hexanone 20.0 nd
Dibromochloromethane 0.4 nd
1,2-Dibromoethane (Ethylene dibromide) 0.4 nd
Tetrachloroethene (Perchloroethylene) 0.4 34
1,1,1,2-Tetrachloroethane 0.4 nd
Chlorobenzene 0.4 nd
Ethylbenzene . 0.4 nd
m-Xylene & p-Xylene 0.4 nd
Bromofarm 0.4 nd
Styrene 0.4 nd
1,1,2,2-Tetrachloroethane 0.4 nd
o-Xylene 04 nd
1.3-Dichlorobenzene 04 nd
1,4-Dichlorobenzene 0.4 nd
1,2-Dichlorabenzene 0.4 nd
Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromofluoromethane 110%
Toluene-d8 103%
4-Bromofluorobenzene 91%
[T L SR R TR TR TR TR SN TR TR A (NN
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.

Project Reference: W8140
Woark QOrder: G984527V
Matrix: Soil

Compound

Chioromethane

Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
Methyl-t-Butyl Ether
1,1-Dichloroethane

Methyl Einyl Ketone (MEK)
cis-1,2-Dichloroethene
Chloraform
1,2-Dichioroethane
1,1,1-Trichloroethane
Carbon Tetrachloride’
Benzene
1,2-Dichloropropane
Trichloroethene,
Bromcdichloromethane
cis-1,3-Dichioropropene
Methy! Isobutyl Ketone (MIBK)
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene

2-Hexanone
Dibromochloromethane
1,2-Dibromoethane (Ethylene dibromide)
Tetrachloroethene (Perchloroethylene)
1.1.1,2-Tetrachloroethane
Chiorobenzene
Ethylbenzene

m-Xylene & p-Xylene
Bromoform

Styrene
1,1,2.2-Tetrachloroethane
o-Xylene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlcrobenzene

Page 3 of ©

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (ug/g) dry weight

Surrogate Standard Recoveries: Controi Limits: 70-130%

Dibromofluoromethane
Toluene-d8
4-Bromofluorcbenzene

MY PO T TR T I PR Y I TR N B A | T

Method Blank Spiked Method Blank

LOG Upper % Lower Upper

pug/g Result Limit Accept Recovery Limit  Limit
1.0 nd 1.0 yes 107 70 130
0.5 nd 0.5 yes 90 70 130
1.0 nd 1.0 yes 104 70 130
1.0 nd 1.0 yes 106 70 130
0.2 nd 0.2 yes 109 70 130
10.0 nd 10.0 yes 111 60 140
0.1 nd 0.1 yes 105 70 130
0.5 nd 0.5 yes 107 70 130
0.1 nd 0.1 yes 101 70 130
0.1 nd 0.1 yes 94 70 130
0.1 nd 0.1 yes 104 70 130
5.0 nd 5.0 yes 106 50 140
0.1 nd .1 yes 104 70 130
0.1 nd 0.1 yes 110 70 130
0.1 nd 01 yes 105 70 130
0.1 nd 0.1 yes 109 70 130
0.1 nd 0.1 yes 108 70 130
0.05 nd 0.05 yes 103 70 130
0.1 nd 0.1 yes 108 70 130
01 nd 0.1 yes 106 70 130
0.1 nd 0.1 yes 109 70 130
01 nd 0.1 yes 108 70 130
5.0 nd 5.0 yes 106 60 140
0.1 nd 0.1 yes 103 70 130
0.1 nd 0.1 yes 110 70 130
0.1 nd 0.1 yes 111 70 130
5.0 nd 5.0 yes 117 60 140
0.1 nd 0.1 yes 111 70 130
0.1 nd 0.1 yes 114 70 130
0.1 nd 0.1 yes 113 70 130
01 nd 0.1 yes 116 70 130
01 nd 0.1 yes 112 70 130
01 nd 0.1 yes 108 70 130
0.1 nd 0.1 yes 109 70 130
0.1 nd 0.1 yes 111 70 130
0.1 nd 01 yes 112 70 130
0.1 nd 0.1 yes 118 70 130
0.1 nd 0.1 yes 110 70 130
0.1 nd 0.1 yes 109 70 130
0.1 nd 0.1 yes 107 70 130
a1 nd 01 yes 113 70 130
99% a7 70 130
98% 100 70 130
100% 96 70 130

P Aoy T S g Dt
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Date: 27-N0v-98l

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes

®
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PHILIP SERVICES

Client: Marrow Environmental Consultants Inc.

Project Reference: W8140
Work Order: G984527V

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (ug/g) dry weight

Page 4 of 6

Matrix: Soil
Compound LOQ BH98-35-
Hg/g 2981117
Chioromethane 0.005 nd
Viny! chioride 0.003 nd
Bromcmethane 0.005 nd
Chloroethane 0.005 nd
Trichlorofiuoromethane 0.005 nd
Acetone 0.050 nd
1,1-Dichloroethene 0.002 0.042
Dichloromethane (Methylene Chioride) 0.010 nd
trans-1,2-Dichioroethene 0.002 nd
Methyl-t-Buty! Ether 0.002 nd
1,1-Dichlcroethane 0.002 0.006
Meinyt Ethyl Ketone (MEK) 0.025 nd
cis-1,2-Dichioroethene 0.002 0.065
Chioroform 0.002 nd
1,2-Dichioroethane 0.002 nd
1,1, 1-Trichloroethane 0.002 0.026
Carbon Tetrachloride 0.002 nd
Berzane 0.002 nd
1,2-Cichlcropropane 0.002 nd
Trichioroethene 0.002 0.4
Brcmodichloromethane 0.002 nd
cis-1,3-Dichloropropene 0.002 nd
Methyl Isobutyl Ketone (MIBK) 0.025 nd
traas-1,3-Dichloropropene 0.002 nd
1,1,2-Trichloroethane 0.002 nd
Toluene 0.002 nd
2-Hexanone 0.025 nd
Dibromochloromethane .. 0.002 nd
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd
Tetrachloroethene (Perchloroethylene) 0.002 0.2
1.1,1,2-Tetrachloroethane 0.002 nd
Chlorobenzene 0.002 nd
Ethylbenzene _ 0.002 nd
m-Xylene & p-Xylene 0.002 nd
Bromoform 0.002 nd
Styrene 0.002 nd
1,1,2,2-Tetrachloroethane 0.002 nd
o-Xylene 0.002 nd
1,3-Dichiorobenzene 0.002 nd
1.4-Dichlorobenzene 0.002 nd
1,2-Dichlorobenzene 0.002 nd
Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromofluoromethane 106%
Toluene-d8 102%
4-Bromofiuorobenzene 97%
Pt Arealt Tl a SRV s U e
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PHILIP SERVICES

Ciient: Morrow Environmental Consultants inc.
Project Reference: W8140

Work Order: G884527V

Matrix: Sai

Compound

Chloremethane

Vinyl chioride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acelone
1,1-Dichlorgethene
Dichloromethane {(Methylene Chiaride)
trans-1,2-Dichlorcethene
Methyl-t-Butyl Ether
1,1-Dichloroethana

Meihyl Ethyl Ketone (MEK)
¢is-1,2-Dichloroethene
Chiaroform
1,2-Oichloroethane
1,1,1-Trichloroethane
Cearbon Tetrachloride
Banzene
1,2-Oichicropropane
Trichloroethene
Bromodichloromethane
cis-1,3-Dichloropropene
Meihyl Iscbutyl Ketone {MIBK)
trans-1,3-Dichloropropene
1.1.2-Trichloroethane
Toluene

2-Hexanone
Dibromochioromethane
1,2-Dibromoethane (Ethylene dibromide)
Tetrachloroethene (Perchlaoroethylene)
1,1,1,2-Tetrachloroethane
Chicrobenzene
Ethylhenzene

m-Xylene & p-Xylene
Bromaoform

Styrena
1,1.2.2-Tetrachloroethane
o-Xylene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Oibwromofluoromethane
Toluene-dB
1-Bromofluorobenzene

Page 5 of 6

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram {ug/g) dry weight

LOQ
Hg/g
0.005
0.003
0.005
0.005
0.005
0.050
0.002
0.010
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

Method Blank

Result

nd
nd
ng
nd
nd
nd
nd
nd
nd
nd
nd
ng
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

104%
107%
95%

Upper
Limit
0.005
0.003
0.005
0.005
0.005
Q.050
0.002
0.010
$.002
£.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

%

Spiked Method Blank

Lower

Accept Recovery Limit

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes

114
127
a8
107
97
88
94
92
97
101
97
93
101
95
101
101
89
98
102
90
101
106
100
100
103
106
97
104
101
100
102
104
105
110
103
108
111
108
13
112
113

102
102
104

70
70

70
70
70

l |

Date: 27-Nov-98

Upper
Limit
130
130
130
130
130
140
130
130
130
130
130
140
130
130
130
130
130
130
130
130
130
130
140
130
130
130
140
130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130
130

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
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' PHILIP SERVICES
Client; Morrow Environmental Consultants Inc, VOLATILE ORGANIC COMPOUNDS Date: 27-Nov-88
Project Reference: W8140
rk Order: G984527V
watrix: Soil
l Legend: LOQ = Limit of Quantitation
nd = Not Detected Above LOQ
Dup. = Duplicate
Df = Dilution Factor

** = Data obtained from medium level purge & trap

!ate of'sample receipt; November 18, 1998
iate of sample analysis: November 26, 1998
A

nalytical Method:

Ie soil sample BH98-35-2981117 was analysed by low level purge & trap (US EPA Method 5035) gas
chromatography/ mass spectrometry using US EPA Msthod 8260B (modified).

Ie to a level of target éompounds beyond the appropriate range, the rest of the samples could not be analysed by the low
ievel direct purge method. The samples were analysed by medium level purge & trap (US EPA Method 5035)
i.s chrematography/mass spectrometry using US EPA Method 82608 (modified).

Report Discussion:

Ince some target compounds present were at a level above the calibration range of the instrument, some of the
samples were run at a dilution factor to avoid exceeding the calibration range and causing excessive contamination
the purge & trap equipment. The quantitation limits for these samples are higher than the LOQ's for undiluted

‘mples as indicated above. The amounts reported have been corrected for the dilution factors that were used.

OTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days foliowing
iporﬁng or as per specific contractual arrangement.

l:b Approved By:

l Monica Lupescu, B.Sc.
Chemist
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PHILIP SERVICES

e AIVE)

CEC 0§ 1998
MORROW ENVIHOMNMENTAL
CONSULTANTS INC,
WINNIPEG'

Client: Morrow Environmental Consultants [ne. Date Received: November 19/98
Unit E, 1420 Clarence Ave Date Reported: November 26/98
Winnipeg, MB, CANADA Lab Ref#: G984565
R3T 1T6 Lab Quote#: 96-W238-vG

Client PO#:  EE98084/WSTN YD

Fax: 204-477-9194 Client Ref#: W8140

Sampled By: IDT/RDR

Attn: Alex Man

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

QA/QC:

Resulis:

Certificate of Analysis

Extractable Hydrocarbons{Manitoba Guidelires), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

1) The characterizadon of HydroCarbon in soil by GC
analysis, following a solvent exuraction.
U.S. EPA Method No. 801 1{microextraction)

2) Analysis of Benzene, Toluens, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quandtation with Surrogate stds.

U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS actached.

Certified By
Elaine Grant

Service Manager

K /LC(,(/?T_Q

Certified By
ﬁl/ N. Boulton, B.Sc.. C.Chem.
Customer Service Manager

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip .
Analytical is limited in liability to the actual cost of the pertinent analyscs done. Your samples will be retained by PASC for a period of 30 days following reporting
or a3 per specific contractual arrangements.

ST A wlhan Road s

PEn Ay Uha SEEV I D i s
; e s e MAma oy upage 1
\\\\\ sl Mt Caeen s LA TN BB S S S i e oS R ATS N, s A A

®




;S T D O ) B N O TN G O G E R - R B G =
Philip Analytical Services Corp

Certificate of Quality Control

_ ) Date Reported: Noveniber 26/98

Client : Morrow Environmental Consultants Inc. ‘ Lab Ref # : G984565

Contact: Alex Man Lab Quote#: 96-W238-VG

Clicnt PO#: EE98084/WSTN YD

Client Ref#: w8140

Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall

SAMPLE 1D Upper Luower | Upper Lower | Upper QC

Parameter (spike) LOQ Units Result | Limit | Accept | Result | Limit | Limit | Accept ] Result | Target | Limit | Limit | Accept | Acceptable
Towd SaniVollile Hydrocartuut C11-4C32) o 10.0 mg/kg nd 2000 yes 104 70 120 yes 1 o ns na na o
Bagax o 0.02 mg/kg nd 0.04 yos .84 60 120 yei na na ns na Da ye
Edgylbame o 0.02 mg/kg nd 0.04 ycs 9{ &) 120 ycs na o4 na ns na yes
Tolucne u 0.02 mglkg nd 0.04 yes 38 60 120 yes oa A na na DA yes
Tota! Valatile Hydrocarbons o 10 mg/kg nd 10 yes 101 60 120 yes na oa na na na yo
Aylemes{Totaly na 0.04 mg/kg nd .08 yes 87 60 120 yes na na na na oa yea

LOQ = Limit of Quantitation = lowesl level of the parameter that can be quantified with confidence
- = Unavailable due to dilutivn required for analysis

na = Not Applicable

ns = Insufficicnl Sample Submilted

nd = parameler nol detecled

TR = trace level less than LOQ
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: November 26/98
Contact: Alex Man Lab Ref # : (984565
Lab Quote #: 96-W238-VG
Client PO#: EES8084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140
5Pl TP9S-1-2 TPO8-1-§ TP98-11-3 TP93-2-1
Parameter LOQ | Units @I31118 981118 @9IBL113 @9B1118 @9IBL118
Date Sampled > 98/11/18 98/11118 98/11/18 98/11/18 98/11/18
Resemblance na za PWDMO WDS WDS na WDNMO
Total SemiVolatile HydrocarbonW(C11-C32) 10.0 | mg/kg 8440 3550 3020 od 14900
Benzene 0.02 | mg/kg nd od nd . nd nd
Ethylbenrens 0.2 | mgikg 0.55 0.26 0.4 od nd
Toluens 0.02 | mafkg nd 0.07 0.06 . ad nd
Total Yoladle Hydrocarbons 10 mgkg 108 32 51 ' nd nd
Xylenes(Total) 0.04 | mgkg 1.53 1.06 0.61 nd nd
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

PWDMO Predominately weathered diese! with some motor oil.
WDMO Weathered Diesel and Motor Oil.
WDS Weathered Diesel
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc. Report Date: November 26/98
Contact: Alex Man " Lab Ref # : G984565
Lab Quote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: w8140
TP93-2-1 TP98-4-2 TP9% 4.3 TP98.5-1 TP938-6-3
Parameter LOQ [ Units @951118 @981118 @981113 @981113 @%31118
Replicate 98/11/18 98/11/18 98/11/18 $8/11/18
Resemblance na na WDMO EMO? m WDMC na
Toual SemiVolatile Hydrocarbons(C11-C32) 10.0 | mg/kg 15100 117 nd 650 ad
Benzene 0.02 | mgikg nd nd nd od nd
Ethylbenrene 0.02 | mg/kg nd nd nd od od
Tolusne 0.02 | mgikg nd nd nd nd nd
Totat Volatile Hydrocarbons 10 mg/kg nd od nd nd nd
Xylenes(Tomal} 0.04 mg/kg nd nd nd nd nd
LOGQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
EMO?  Contaminant elutes in the motor oil range but does not match reference standard.
na Not Applicable
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

WDMO  Weathered Diesel and Motor Oil.

Page 2 of 3




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants {nc. Report Date: November 26/98
Contact: Alex Man Lab Ref # : G984565
Lab Criote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE140
TP98.7-1 TP98-84
Parameter LOQ } Units @981118 G@9BLLIE
Date Sampled > 98/11/18 98/11/18
Resemblanee na na WDMO EMO?
. | Totul SemiVoladle Hydrocarbons(C11-C32) 10.0 | mg/kg 4920 213
Benrenc 0.02 mgkg nd L]
Ethylbenzene 0.2 | meikg 0.13 nd
Toluene 0.02 | mpig nd nd
Totl Volatile Hydrocarbons 10 mgkg 41 nd
Xylenes{Toual) 0.04 | mg/kg 0.57 nd
LOQ Limit of Quantitation = lowest level of the parameter that can be quantificd with confidence.

EMO?  Contaminant ¢lutes in the motor oil range but does not match reference standard.

na Not Applicable

nd parameter not detected ! = LOQ higher than listed due te dilution () Adjusted LOQ
WDMO  Weathered Diesel and Motor Qil,

Page 3 of 3
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PSC

PHILIP SERVICES

Date Received: December 10/98
Date Reported: December 17/98

Client: Morrow Enviroomental Consultants Inc.
Unit E, 1420 Clarence Ave

Winnipeg, MB, CANADA Lab Ref#: (984936

R3T 1Té Lab Quote#: 96-W238-VG

Client PO#: EE98084WestonYd

Fax: 204-477-9194 Client Ref#: w8140
Sampled By: DT

Attn: 1. Derek Trinke

Certificate of Analysis

Analysis Performed: HydroCarbon Characterization, FID

Methodology: 1) HydroCarbon characterization is done by GC analysis,
following a solvent extraction.
U.S. EPA Method No.8011(microextraction)

Instrumentation: 1) GC/FID/FID, Hewlett-Packardil GC, Dual injector, Dual FID, A/S
Sample Description: | Qil/Gasoline/Fuel

QA/QC: | Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to REPORT of ANALYSIS attached.

7/35"”

Certified By

Elam Grant
/f amgcr
ed B!
oultog,~B. S . C.Chem.
Cust Service Manager

All work recorded herein has been done in accordance with nermal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytcal it limited in Liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC flor a period of 30 days following reporting
or as per specitic contraciual arrangements,
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmentat Consultants Inc.
Contact: J. Derek Trinke

Report Date:

December 17/98

Lab Ref # : (984936
Lab Quote #: 96-W238-VG
Client PO#: EE98084WestonYd
Analysis of Qil/Gasoline/Fuel Client Ref#: w8140
MW98-10- MW98-10- MW93-13- ,
Parameter LOQ | Units LPH-981203 | LPH-981203 | LPH.981203
Date Sampled > 98/12/03 Replicate 98/12/03
Resemblance , na na ED? ED?
Total Extractable Hydrocarbons(C07-C10) o % 5.08 3.61
Total Extractable Hydrocarbons{C11-C20) n % 89.1 - 330
Tota| Extractable Hydrocarbons(C20-C32) na % 5.78 - 8.38

LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.

- Not Requested
ED? Contaminant elutes in the diescl range but does not

na Not Applicable

Page | of |
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Data File C:\HPCHEM\2\DATA\DEC1798\053B0301.D

Injection Date

Sample Name

Acqg. Operator

Acg. Method
Last changed

Analysis Method

Last changed

12/17/98 4:19:18 PM seq. Line
4936-2 MISTE 18- LPW G0) 5 pa  Vial
D. MCLEOD 715 -LP# 01203 Inj

Inj Volume
C: \HPCHEM\ 2\METHODS\4TPHIFA .M
12/16/98 1:46:56 PM by D. MCLEQD
C:\HPCHEM\2\METHODS\4HCCR.M
12/17/98 5:13:41 PM by D. MCLECD
{(modified after loading)

ATPHIR METHOD FOR REAR CHANNEL ON FID IV-15M,DB1-HT

Sample Name: 49136-2
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Instrument 4 12/17/98 5:13:53 PM D. MCLEOD
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Data File C:\HPCHEM\2\DATA\DEC1798\052B0201.D . Sample Name: 4936-1

TR EEESSESSsSSSSoss==SsS=3 =dS=Z=zSsSazsgoaIlazzoo==c=== EmEsNSSsEo oSz mao

Injection Date : 12/17/98 3:32:0291?}4 Seq. Line : 2

Sample Name : 4936-1 W -0 —-L vial : 52

Acq. Operator : D. MCLEOD M / JOH"?Q"/ 20 Inj : 1
Inj Volume : 1 ul

Acqg. Method : C:\HPCHEM\ 2\METHODS\4TPHIFA.M .

Last changed : 12/16/98 1:46:56 PM by D. MCLEOD

Analysis Method : C:\HPCHEM\2\METHODS\4HCCR.M

Last changed : 12/17/98 5:16:12 PM by D. MCLEOD
(modified after loading)

4TPHIR METHOD FOR REAR CHANNEL ON FID IV-15M,DB1-HT
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Instrument 4 12/17/98 5:16:25 PM D. MCLEOD Page 1 of 2 I
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PHILIP SERVICES

Client;  Morrow Environmental Consultants Inc. Date Received: December 16/98
Unit E, 1420 Clarence Ave Date Reported: December 23/98
Winnipeg, MB, CANADA Lab Ref#: G985040
R3T IT6 Lab Quote#: 96-W238-VG

Client PO#: EE98084WestonYd

Fax: 204-477-9194 Client Ref#: Ww3a140

Sampled By: IDT

Attn: J. Derek Trinke

Certificate of Analysis

Analysis Performed: Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons

Methodology: 1) The characterization of HydroCarbon in water by GC

analysis, following a solvent extraction.
U.5. EPA Methed No.801 1{microextraction)

2) Analysis of Benzene, Toluepe, Ethylbenzene, Xylenes &
volatile Hydrocarbons by Static Headspace capillary GC-
PID/FID. External std quantication with surrogate stds,
U.S. EPA Method No. 3810(Modification)

3) Analysis of total purgeables in water by Purge & Trap
capillary GC/MS.
U.S. EPA Method No. 5030

Instrumentation: 1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer
3) Purge & Trap-GC/MS

All work recorded herein has been dune in accerdance with normal protessional standards using accepted testing mathodelogies and QA/QC procedures, Philip
Analytical is limited in liability w the actual cost of the perinent analyses done. Your samples will be retained by PASC for a period of 30 days tollowiny reporting
or ax per gpectlic conteactual arcangements.
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PHILIP SERVICES

Client:  Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Ave

Certificate of Analysis

Date Received:
Date Reported:

Lab Ref#:

Lab Quote#:

Client PO#:

Client Ref#:
Sampled By:

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Winnipeg, MB, CANADA
R3T IT6
Fax: 204-477-9194
Attn: J. Derek Trinke
Sarripie Description: Water
Resulrs: Refer o REPORT of ANALYSIS attached.

N ™

Certified By
Nick Boulton

e

Céthltl
N. Boulwon, B Sc..
Customd

All work recorded herein has been done in accordance with normal professivnal standacds using aceepted testing methodologics and QA/QC proceduces. Philip
Analytical is limited in liability to the acwal cost of the perinent analyses done, Your samples will be retained by PASC for a period of 30 days following reporting

or a3 per specific contractual arrangements.
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Philip Analytical Services Corp

Certificate of Quality Control

Date Repurted: December 23/98

Cliemt : Morrow Environmental Consultants inc. Lab Ref # G985040

Contact: ). Derek Trinke Lab Quote#: 96-W238-VG

] ' Client PO#; EE98084WestonYd

Client Ref#: WE140

Analysis of Water
Process Blank Process % Recovery Matnix Spike Overall

SAMPLE 1D Upper Lower | Upper Lower | Upper QU

Parameter (spike) LOQ Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limic Accept | Acceptable
Towt SaniVoltile | fydrocaibons(C11-C32) o 0.100 my/l. nd 0200 yos i14 70 120 yes na i ns na na yea
Todad SeuiVolalile Hydrucerbat Cl 1-C32) n 0.100 my/l. nd (1200 yui 114 n 120 yes na na na na na yci
Bagos " 0.0002 mg/l. nd 00064 yez 4 [:14) 120 yed na 1] na ha na yo
Exhylbegutene ra 0.0002 mg/l. nd €. 000 yes 106 60 120 yes na na na ns na yes
Toluax ra 0.0002 mg/L nd 0.0004 yes 2 60 120 yes na na na na o yes
Tolal Valatile Hydrovarbuis na 0.100 mg/L nd (.200 yes 86 60 120 yes na na na oa na Yo
Xyleucs Toaly ) 0.0004 mg/L. nd [ERY.{HH] ye3 103 60 120 yeu na na na na Da yei
Teta) Pusgeable Hydrocarbans na 100.0 ug/l. nd 200.0 yus na na ua na na na na na na yei

LOQ = Limii of Quantitation = towest level of the parameler that can be quantified with contidence
- = Unavailable due to dilutivn required for analysis

na = Not Applicable

ns = Insuflicient Sample Submitted

nd = parameter not delected

™ = trace level less than LOQ

Page 1 of |



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [ng. Report Date: December 23/98
Contact: J. Derck Trinke ' Lab Ref# : G985040
Lab Quote #: 96-W238-VG
Client PO#:  EE98084WestonYd
Analysis of Water Client Ref#: W8140
MWoS-11- MWIB-14- MWo3.17- MW98-19- MWag-2 -
Parameter LOQ | Units 981215 981215 o815 981215 981215
Date Sampled > 98/12/15 98/12/15 98/12/15 98/12/15 98712/15
Resemblance na na na na na na EGD?
Touwal SemiVolatitz Hydrocarbons(C11-C32) 0.10¢ | mg/L nd nd od nd 2.05
Benzene 0.0002 | mg/L nd 0.0003 nd nd 0.0435
Ethylbenzene 0.0002 | mg/L nd 0.0003 nd nd 0.0766
Toluens 0.0002 | mg/L. nd nd nd nd 0.0817
ITott Volatile Hydrocarbons 0.100 | rmog/L nd ad nd ‘ nd 3.25
Xylenesi Total) 0.0004 | mg/L nd 0.0013 nd nd 0.45%0
Total Purgzable Hydrocarbons i00.0 | ug/L -

LOQ

EGD?

ndJ

Limit of Quantitation = lowest level of the parameter that can be quantified with confidence,

Nut Requested

Contaminani elutes in the gasoline/diesel range but does not match our reference standards.

Not Applicable

parameter not detected 1 = LOQ higher than listed due to dilution () Adjusted LOQ

Page 1 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Maorrow Environmental Consultants Inc. ; Report Date: December 23/98
Contact: J. Derek Trinke ) Lab Ref # (985040
Lab Quote #: 96-W238-VG
Client PO#: EE98084WestonYd
Analysis of Water Client Ref#: w8140
MW98.22. MW98.24. MW93-24- MWDg-25. MWS8-26.
Parameter LOQ | Uuits 981215 981215 951215 931215 931215
Date Sampled > 98/12/15 98/12/15 Replicate 98/12/15 98/12/15
Rescmblance na na na WDMO - na na
Total SemiVelatile Hydrocarbons(C11-C32) 0.100 | mg/L nd 2.37 nd nd
Benzene 0.0002 | mg/L nd nd nd - -
Ethylbenzene 0.0002 |1 mg/L nd nd nd - .
Toluene 0.0002 | me/ od nd nd - -
_ Towl Yelatle Hydrocarbons 0.100 | meg/L nd nd nd - -
Xylenes(Total) 0.0004 | meg/L nd ad nd . -
Total Purgzable Hydrocarbons 100.0 [ ug/L - - nd nd

1.OQ

na

d
WDMO

Limit of Quantitation = lowest level of the parameter that can be quantified with contidence.

Not Requested
Not Applicable

parameter aot detected 1 = LOQ higher than listed due to dilution ) Adjusted LOQ
Weathered Diesel and Motor Qil.

Page 2 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Ine.

Report Date: December 23/98
Coutact: J. Derek Trinke Lab Ref # : G985040
Lab Quote #: 36-W238-VG
Client PO#: EE93084WestonYd
Analysis of Water Client Ref#: WE140
MW93-33- MWOY-34- Mwog.35- MW93-35- MWa5-37.
Parameter LOQ | Units 981215 981215 981215 981215 981215
Date Sampled > 98/12/15 98/12/15 98/12/15 Replicate 98112/15
Resemblance na na na EGD? na na EGD?
Total SemiVolatile Hydrocarbons(C11-C32) 0.100 | mg/L od 1.69 nd nd 2.77
Benzene 0.0002 | mg/L - nd - nd
Ethylbenzene 0.0002 | mgil 0.0007 0.0011
Toluene 0.0002 | mg/L 0.0009 - 0.0011
' Toul Volatile Hydrocarbons 0.100 | mgAL - 0.157 - - 0.154
Xylenes(Towl} 0.0004 | mg/L 0.0030 - 0.0041
Total Purgeable Hydescarbons 100.0 | ugl 132000 16100 14100
LCQ Limit of Quantitation = lowest level of the parameter that can be quantified with contidence.

- Not Requested

EGD?  Contaminant cluies in the gasoline/diesel range but does not match our reference standards.
nd Nat Applicable
ad parameter not detected ! = LOQ higher than listed due to dilution ()} Adjusted LOQ

Page 3 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [ne.

Report Date: December 23/98
Contact: J. Derek Trinke Lab Ref # G985040
Lab Quote #: 96-W238-vG
Client PO#:  EE98084WestonYd
Analysis of Water Client Ref#: W8140
MW94-37- MW - MWOS a4, MW98-8 -
Parameter LOQ | Units 981215 981215 981215 981215
Replicate 98/12/15 98/12/15 98/12/15
Resemblance na na EGD? EGD? EGD? EGD?
Total SemiVolatile Hydrocarbons(C1[.C32 0.100 | mg/L 2,82 [.72 1.53 0.270
Benzene 0.0002 | mg/L - 0.0180 0.0393 nd
Ethylbenzene 0.0002 § mg/L - 0.0090 0.0629 0.0005
Toluzne 0.0002 | mg/L 0.0004 0.0663 nd
Totat Volatile Hydroearbons 0.100 | me/L 1.27 259 0.152
Xylenes(Tonal) 0.0004 | mg/L 0.15%0 0.4290 0.0005
Total Purgeable Hydrocarbons 100.0 | ugiL - -
LOG Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.

- Not Requested

EGD? Contaminant elutes in the gasoline/diese! range but does not match our reference standards,
n Not Applicable

nd parameter not detected ! = LOQ higher than tisted due to dilution { ) Adjusted LOQ

Page 4 of 4
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PHILIP SERVICES

Ciient: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W8140 ' ' Date: 24-Dec-28
Work Order Number: G985040A Units: Micrograms/Liter {ug/L)
Matrix: Water
Compound LOQ MWo8-2 LOQ MW98-1¢ MwWo8-24  MWwWA8-25
pg/L 8981215 gL 981215 981215 981215
DF=20
Maphthalene 1.0 32.8 0.050 nd 0.708 nd
2-Methylnaphthalene 1.0 71.3 0.050 nd 1.44 nd
1-Methylnaphthalene 1.0 80.1 0.050 nd 1.33 nd
Acenaphthylene 1.0 nd 0.050 nd nd nd
Acenaphthene 1.0 nd 0.050 nd 0.781 nd
Fluorene 1.0 4.90 0.050 nd 1.28 nd
Phenanthrene 1.0 2.78 0.050 nd 1.18 nd
Anthracene 1.0 nd 0.050 nd 0.666 nd
Flucranthene 1.0 nd 0.050 0.080 12.5 nd
Pyrene 1.0 nd 0.050 0.061 7.38 nd
Benzo(a)anthracene 1.0 nd 0.050 nd 1.22 nd
Chrysene 1.0 nd 0.050 nd 0.652 nd
Benzo(b)fluoranthene 1.0 nd 0.050 nd 0.264 nd
Benzo(k)fluoranthene 1.0 nd 0.050 nd 0.273 nd
Benzo(ajpyrene 02 nd 0.010 0.023 0.235 nd
Indeno(1,2,3-cd)pyrene 1.0 nd 0.050 nd 0.133 nd
Dibenzo(a,h)anthracene 1.0 nd 0.050 nd nd nd
Benzo(ghijperylene 1.0 nd 0.050 nd 0.089 nd

Surrogate Standard Recoveries (Amount Spiked 0.625 ug/L, Control Limits 30 -120%)

Acenaphthene-d10 71% 48% 58% B2%

Anthracene-d10 92% 56% 83% 73%

Benzo{a)pyrene-di2 60% 79% 93% 94%
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. PHILIP SERVICES
Client: Morrow Environmental Consultants Inc.  Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W8140 Date: 24-Dec-98
I Work Order Number: G985040A Units: micrograms/liter (ug/L)
Matrix: Water
I Method Blank Spiked Method Blank
LOQ Upper % Lower Upper
' Compound ug/l.  Result Limit Accept Recovery Limit Limit Accept
Napnthaiene 0.050 nd 0.050 yes 77 30 120 yes
' 2-Methylnaphthalene 0.050 nd 0.050  vyes 72 30 120 yes
1-Methylnaphthalene 0.050 nd 0.050 yes 74 30 120 yes
Acenaphthylene 0.050 nd 0.050 yes 84 30 120 yes
Acenaphthene 0.050 nd 0.050 yes 67 30 120 yes
l Fluorens 0.050 nd 0.050 yes 71 30 120 yes
Fhenanthrene 0.050 nd 0.050 yes 83 30 120 yes
Anthracene 0.050 nd 0.050 yes 83 30 120 yes
l Fiuoranthene 0.050 nd 0.050 yes 102 30 120 yes
Fvrene 0.050 nc 0.050 yes 108 30 120 ves
Benzo(a)anthracene 0.050 nd 0.050 yes 75 30 120 yes
I Chrysene 0050 nd 0050 yes 86 30 120 yes
Benzo(b)fluoranthene 0.050 nd 0.050 yes 96 30 120 yes
Benzo(k)fluoranthene 0.050 nd 0.050 yes 108 30 120 yes
l Benzo(a)pyrene 0.010 nd 0.010 yes 92 30 120 yes
Indeno(1,2,3-cd)pyrene 0.050 nd 0.050 yes 76 30 120 yes
Dibenze(a,h)anthracene 0.050 nd 0.050 yes 89 30 120 yes
l Benzo{ghijperylene 0.050 nd 0.050 yes 93 30 120 yes
Surrogate Standard Recoveries
l Acenaphthene-d10 70% 63 30 120 yes
Anthracene-d10 85% 77 30 120 yes
I Benzo(a)pyrene-di2 84% 81 30 120 ves
| ST TR VA | TR TR N ! [
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PHILIP SERVICES

Client: Morrow Environmental Consultants inc. Polynuclear Aromatic Hydrocarbons (PAH'S)
Project Reference: W8140

Work Order Number: G985040A
Matrix; Water

Legend: LOQ = Limit of Quantitation
nd = Not detected above LOQ
DF = Dilution Factor

Date received: December 16, 1998
Date extracted: December 22, 1998
Date analysed: December 23-24, 1998

ANALYTICAL METHOD:

The water sample was prepared by liquid-liquid extraction and analysed by gas chromatography/mass spectrometry
in selected ion monitoring mode using U.S. EPA Method 82708 {maodified).

‘REPORT DISCUSSION:

Since target compounds present were at a level above the calibration range of the instrument, sample MW98-2
was run at a dilution factor in order to avoid exceeding the calibration range and to limit the contamination
of the equipment. The amounts reported have been corrected for the dilution factors that were used.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days folfowing
reporting or as per specific contractual arrangement,

Grazyna Bléz fewgka, M.Sc.,£.Chem.

Chemist, Mass Spectrometry Services

Job Approved By:
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Date: 24-Dec-98
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PHILIP SERVICES

tlient: Morrow Environmental Consultants Inc.

roject Reference: W8140
Work Order: G985040V

[1atrix: Water
ompound

Chloromethane
iny} chloride
romomethane
Chloroethane
richlorofiuoromethane
‘Cetone
,1-Dichleroethene

Dichloromethane (Methylene Chioride)

lethyl-t-Butyl Ether
1,1-Dichloroethane
Llethyl Ethyl Ketone (MEK)
is-1,2-Dichioroethene
whloroform
1,2-Dichloroethane
l,1 .1-Trichloroethane
arbon Tetrachloride
Benzene

4

!.2-Dichloropropane

'ans—1 .2-Dichloroethene

richloroethene
romodichloromethane
cis-1,3-Dichloropropene
l1ethy| Isobutyl Ketone {MIBK)
ans-1,3-Dichloropropene
1,1,2-Trichloroethane

g oluene
!-Hexanone

ibromochloromethane

1,2-Dibromoethane (Ethylene dibromide)
etrachloroethene (Perchloroethylene)

,1,1,2-Tetrachlorcethane

Chlorghenzene
thylbenzene

!\-Xylene & p-Xylene

romoform

Styrene
,1,2,2-Tetrachloroethane
-Xylene

1.3-Dichlorobenzene

.4-Dichlorobenzene
.2-Dichlorobenzene

Surrogate Standard Recoveries:

libromoﬂuoromethane
oluene-d8
4-Bromofluorobenzene

I o
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Units: microgramsl/liter (ug/L)

LOQ MWI8B-25 MWEB-26

LOQ MwWeB-33

Mo/l 981215 981215 pgfl
1.0 nd nd 25000
05 nd nd 12500
0.5 nd nd 12500
0.5 nd nd 12500
0.5 nd nd 12500
10.0 nd nd 250000
0.2 nd nd 5000
1.0 nd nd 25000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
5.0 rd nd 125000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 04 nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.1 nd nd 2500
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
5.0 nd nd 125000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
5.0 nd nd 125000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
0.2 nd nd 5000
02 nd nd 5000
0.2 nd nd 5000
02 nd nd 5000
Control Limits: 70-130%
96% 95%
110% 108%
899% 103%
PR Ay Tl SERY S s Clomtpasd ot
Vannda L2 1N el onnydng e 0y 1

DF=25000

(R RN

981215

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
ngd
nad
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
133000
nd ,
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

96%
112%
103%

S ARTS

s

VOLATILE ORGANIC COMPOUNDS

LOQ
pa/L

1000

500
500
500
500
1000
200

0

1000

200
200
200

5000

200
200
200
200
200
100
200
200
200
200

5000

200
200
200

5000

200
200
200
200
200
200
200
200
200
200
200
200
200
200

LN

Date: 23-Dec-98

MW38-35 MWo8-35

981215 981215
OF=1000 DF=1000
Dup.
nd nd
560 572
nd nd
nd nd
nd nd
nd nd
3040 3190
nd nd
nd nd
nd nd
910 Q47
nd nd
3640 4320
nd nd
nd nd
1450 1830
nd nd
nd nd
nd nd
11800 12400
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
570 810
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
108% 109%
99% 980/0
101% 98%
BITN! @
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PHILIP SERVICES
Client: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS
Project Reference: W8140 . Date: 23-Dec-98
Woark Order: G385040V Units: micrograms/liter (ug/L)
Matrix: Water
Compound LoQ Mwas-38 LOQ MW98-43
pall. 981215 ug/L 981215
DF=1000 CF=10000
Chloromethane 1000 nd 10000 nd
Vinyl chioride 500 612 5000 nd
Bromomethane 500 nd 5000 nd
Chioroethane 500 nd 5000 nd
Trichlorofluoromethane 500 nd 5000 nd
Acetone 10000 nd 100000 nd
1,1-Dichloroethene 200 3390 2000 nd
Dichioromethane {Methylene Chloride) 1000 nd 10000 nd
trans-1,2-Dichloroethene 200 nd 2000 nd
Methyl-t-Butyl Ether 200 nd 2000 nd
1.1-Dichloroethane 200 8985 2000 nd
Methy! Ethyl Ketone (MEK} 5000 nd 50000 nd
cis-1,2-Dichloroethene 200 4490 2000 nd
Chloroform 200 nd 2000 nd
1,2-Dichloroethane 200 nd 2000 nd
1.1,1-Trichloroethane 200 1710 2000 nd
Carbon Tetrachloride 200 nd 2000 nd
Benzene 100 nd 1000 nd
1.2-Dichloropropane 200 nd 2000 nd
Trichloroethene 200 11600 2000 nd
Bromodichloromethane 200 nd 2000 nd
cis-1,3-Dichioropropene 200 nd 2000 nd
Methyl Isobutyl Ketone (MIBK) 5000 nd 50000 nd
trans-1,3-Dichloropropene 200 nd 2000 nd
1,1.2-Trichloroethane 200 nd 2000 nd
Toluene 200 nd 2000 nd
2-Hexanone 5000 nd 50000 nd
Dibromochloromethane 200 nd 2000 nd
1,2-Dibromoethane (Ethylene dibromide) 200 nd 2000 nd
Tetrachloroethene (Perchioroethylene) 200 788 2000 101000
1,1,1,2-Tetrachloroethane 200 nd 2000 nd
Chlorobenzene 200 nd 2000 nd
Ethylbenzene 200 nd 2000 nd
m-Xylene & p-Xylene 200 nd 2000 nd
Bromoform 200 nd 2000 nd
Styrene 200 nd 2000 nd
1,1,2,2-Tetrachloreethane 200 nd 2000 nd
0-Xylene 200 nd 2000 nd
1.3-Dichlorobenzene 200 nd 2000 nd
1,4-Dichlorobenzene 200 nd 2000 nd
1,2-Dichlorobenzene 200 nd 2000 nd
Surrogate Standard Recoveries:; Control Limits: 70-130%
Dibromofluoromethane 110% 109%
Toluene-d8 103% 101%
4-Bromofluorobenzene 100% 103%
PO Aoy 10 a8 S gt U MY ALY
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PHILIP SERVICES
Client: Morrow Environmental Consuitants Inc. VOLATILE ORGANIC COMPOUNDS
Project Reference: W8140 Date: 23-Dec-98
Work Order; G985040V Units: micrograms/liter (ug/L)
Matrix: Water
Method Blank Spiked Method Blank
LOQ Upper % Lower Upper
Cempound Hg/L  Result Limit Accept Recovery  Limit Limit Accept
Chloromethane 1.0 nd 1.0 yes 95 70 130 yes
Vinyl chloride 0.5 nd 0.5 yes 99 70 130 yes
Bromomethane 0.5 nd 0.5 yes 102 70 130 yes
Chloroethane 0.5 nd 0.5 yes 98 70 130 yes
Trichlorofluoromethane 0.5 nd 0.5 yes 103 70 130 yes
Acetone 10.0 nd 10.0 yes 99 60 140 yes
1,1-Dichloroethene 0.2 nd 02 yes 99 70 130 yes
Dichloromethane (Methylene Chloride) 1.0 nd 1.0 yes 100 70 130 yes
rans-1,2-Dichloroethene 0.2 nd 0.2 yes 102 70 130 yes
Methyl-t-Butyl Ether 0.2 nd 0.2 yes 99 70 130 yes
1,1-Dichloroethane 0.2 nd 0.2 yes 99 70 130 yes
Methyl Ethyl Ketone (MEK) 5.0 nd 5.0 yes g9 60 140 yes
cis-1,2-Dichloroethene 0.2 nd 0.2 yes 99 70 130 yes
Chioroform 0.2 nd 0.2 yes 101 70 130 yes
1.2-Dichlorcethane 0.2 nd 0.2 yes 101 70 130 yes
1,1,1-Trichloroethane 0.2 nd 0.2 yes 101 70 130 yes
Carbon Tetrachloride 0.2 nd 0.2 yes 101 70 130 yes
Benzene 0.1 nd 0.1 yes 100 70 130 yes
1.2-Dichloropropane 0.2 nd 0.2 yes 100 70 130 yes
Trichloroethene 0.2 nd 0.2 yes 101 70 130 yes
Bromodichloromethane 0.2 nd 0.2 ves 160 70 130 yes
cis-1,3-Dichloropropene 0.2 nd 0.2 yes 98 70 130 yes
Methyl Isobutyl Ketone (MIBK) 5.0 nd 5.0 yes 100 60 140 yes
trans-1,3-Dichloropropene 0.2 nd 0.2 yes 99 70 130. yes
1,1,2-Trichloroethane 0.2 nd 0.2 yes 9g 70 130 yes
Toluene 02 nd 0.2 yes 98 70 130 yes
l 2-Hexanone 5.0 nd 50 yes 99 60 140 yes
Dibromochioromethane 0.2 nd 0.2 yes 99 70 130 yes
1,2-Dibromoethane (Ethylene dibromide) 0.2 nd 0.2 yes g7 70 130 yes
Tetrachloroethene (Perchloroethylene) 0.2 nd 0.2 yes 99 70 130 yes
I 1.1,1,2-Tetrachioroethane 0.2 nd 0.2 yes a9 70 130 yes
Chlorobenzene 0.2 nd 0.2 yes 100 70 130 yes
Ethylbenzene 0.2 nd 0.2 yes 103 70 130 yes
lm-Xerne & p-Xylene 02 nd 0.2 yes 101 70 130 yes
Bromoform 0.2 nd 0.2 yes 99 70 130 yes
Styrene 0.2 nd 0.2 yes 101 70 130 yes
1,1.2,2-Tetrachloroethane 0.2 nd 0.2 yes 101 70 130 yes
l o-Xylene 0.2 nd 0.2 yes 101 70 130 yes
1,3-Dichlorobenzene 0.2 nd 0.2 yes 102 70 130 yes
1.4-Dichlorobenzene 0.2 nd 0.2 yes 103 70 130 yes
|1.2-Dichlorobenzene 02  nd 0.2 yes 101 70 130 yes
Surrogate Standard Recoveries:
Dibromofiuoromethane 89% 102 70 130 yes
Toluene-d8 1% 100 70 130 yes
4-Bromofluorobenzene 103% 101 70 130 yes
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PHILIP SERVICES
Client: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS Date: 23-Dec-98

Project Reference: W8140
Work Order: 3985040V
Matrix: Water

Legend: LOQ = Limit of Quantitation
nd = Not Detected Above LOQ
Cup. = Duplicate
DF = Dilution Factor

Date of sample receipt: December 16, 1998
Date of sample analysis: December 22, 1998

Analytical Method:

The water samples were analysed by purge & trap gas chromatography/mass spectrometry using
US EPA Method 82608 (modified).

Report Discussion:

Since some target compounds present were at a level above the calibration range of the instrument, some of the
samples were run at a gilution factor to avoid exceeding the calibration range and causing excessive contamination
of the purge & trap equipment. The guantitation limits for these samples are higher than the LOQ's for undiluted
samples as indicated above. The amounts reported have been corrected for the dilution factors that were used.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepied testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement.

Job Approved By:

Kathy Horvat/B.S¢.
Chemist
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PHILIP SERVICES | 12 1995

Client:  Morrow Environmenta) Consultants Inc.

Date Received: December 16/98
Unit E, 1420 Clarence Ave Date Reported: December 23/98
Winnipeg, MB, CANADA Lab Ref#: G985040
R3IT I1TS Lab Quote#: 96-W238-vG
Client PO#: EE98084WestonYd
Fux: 204-477-9194 Client Ref#: W8140
Sampled By: DT
Attn: ]. Derek Trinke

Certificate of Analysis

Analysis Performed: 30 Element ICP-MS Scan

Methodology: 1) Analysis of trace metals in water by Inductively Coupled
Plasma Mass Spectrophotometry.
U.S. EPA Method No. 200.8(Modification)
Instrumentation;

1) PE Sciex ELAN 6000 ICP-MS Spectrometer

Sample Description; Water

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL Tepori.

Resules: Refer to REPORT of ANALYSIS arached.

gkh—&_ C‘(\*c\,-_.—'
Certified By N
Nick Boulion

[Tl

Cer‘{i{fd By | \
N. Bo \l\tm;jB.ScJ. C.Chem.

CustomerService Manager
I

Al work reconded herein has been done in accordance with normal professional standards u

Analytical is limited in liability (o the actual cost of the pertinent analtyses done. Your sampl

sing accepted testing methodo
I a8 per specitic contractual arrangements,

togics and QA/QC procedures, Philip
es will be retained by P

ASC for a period of 30 days lollowing reponting
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: December 23/98
Cliemt : Morrow Environmental Consultants Inc. Lab Ret # : G9385040
Comtact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: EES8084WestonYd
Client Ref#: W3a140
Analysis of Warter
Process Blank Process % Kecovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Paramder {spike} LOQ Units Result | Limi¢ | Accept | Resnlt | Limit | Limit | Accept | Result | Target { Limit | Limit | Accept | Acceptable
Alupium '] .01 mgll. nd{fry .03 yes .3 LH] 15 yes n na na na o1 yea
Ardimedty ™ .002 mg/l. mi(h) 00 yos 97 RS 115 yes na na na na na yes
Anvmic na 0.002 mg/l. nci(h) 0004 yes 8 45 s yes na na na na [\T yes
Barium " 0.005 mg/l, nd(h) 0.(1 yes P 85 115 yes na na na n Da yes
Ben limm a 0.005 mg/L mi{h) X1 yeu 96 35 138 yes na na nm na n yes
Biamith " 0.002 mg/L. ndily 0.0 yes 95 RS 115 yes na na na na ta yes
Boton na 0.005 mg/l. nd(b) (.02 yes 10t 85 115 yes ©ona na na na na yes
Calnidun na 0.0005 mg/l. nd{h) 0.00m yos 1 X5 15 yes na na na na na yes
Calkaun n 0.1 mgll, nd(h) 0z yuex [LER] 45 1S yes na na na na na yes
Clyostiuw w 0,002 mgll. nd(h} 0,004 yes 96 S 115 yes na ha na n n yes
Coball s 0.001 mg/l. nd(h} {002 yes P L] 115 ye3 na na na na na yei
Copper e 0.002 mg/l. net() [IRCIR] yus UK 85 IS yes na ni na na na V3
Irun L] 0.02 mg/L. i) 0,043 ys o [ 115 yes na na na na na yes
Leat a 0.0001 mg/l, nd(hv} LR yes 9o K5 LS yes na na m ;1) ns yes
Mg um . 0.1 mgll. by 0.2 yT$ 9% %5 115 yes na na m na na yea
Muguce 1 0.002 mg/l. ] (LK yes us 35 115 yes na na ha na na yes
Moly bdanun T 0,002 mg/l. nd(b} 6,004 yes 141 #5 LS yes na na na na na yes
Nickel i | o002 mg/l. nd{ln 0.004 yes Py RS s | yes na na na na na yes
Plempborns s (1] mgll. nd(l?) 0.2 yus 1o 15 115 yes na na o na na yes
Poiassiuin e 0.5 mg/l. nd{h) 1.4 yus 100 5 115 yei na na na na na ved

LOQ = Limit of Quantitation = lowest Jevel of the parameter that can be quantificd with contidence
* = Unavatlebte due 1o dilution reguired for analysis
na = Naot Applicable
ns = Insuficient Sample Submitied
m = parameter not detected
TR = trace level less than LOQ
(b} = Analyte results on REPORT of ANALYSIS have been background corrected tor thie process blank,

. Pyoe | of
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: Devember 23/98
Client : Morrow Environmental Consultants Inc., Lab Ref # : G985040
Contact; J. Derck Trinke Lab Quote#: 96-W238-VG

Client PO#: EE98084WestonYd

Client Ref#: Wg140
Analysis of Water

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Uppuer Lower | Upper Lower | Upper QC

Parameter (spike) LOQ Units Result | Limit | Accept | Resnlt | Limit | Limit | Accept | Result | Target | Limit | Lunit | Accept | Acceptable
Selermm [ 0,002 mg/l. udih) RIS yus o3 ou 140 yes na na LE] s o ye3
Sibver na 0.0005 mg/l. nd(b) 000 yes 92 55 115 yes na na na na DA yes
Suddpun ha 0.1 mg/l. nd(h) 0.2 yud 94 85 115 yes na na na na 4] yei
Siroadum na 0.005 mg/L nd(l) 0ol yes 7 %5 115 yes na na na LT} Y] yes
Thallum ha 0.0001 mg/l. nd{h) 0002 yes 97 45 115 yes ua D& na na na yes
Tin ta 0.002 mg/l. ned{ly) 0.004 yey o9 85 115 yes na na na na Da yos
Titanum a 0.002 mg/l. nd{h) DRL ] yei 1) 85 15 yes na na na s o yes
Uraniun a 0.0001 mg/L ndd{h) (10002 yes 104 %5 L5 yes na na na na os yes
Vanadpurn na 0.002 mg/l. nd{h) 0.4 yes 96 85 115 ycs na na na na na yes
Zioe na 0.002 mg/L nd(b) 0.02 yes 96 &5 115 yes na na na oa oa yes

LOQ = Limit of Quantitation = lowest level of the parameter that can be quantified with conlidence
. = Unavailable due to dilotion required for analysis
na = Not Applicable
ns = InsufMcient Sample Subinined
nd = parameter nol delected
TR = trace level less than LOQ - . z

Page 2 of 2




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [nc. Report Date: December 23/98

Contact: J. Derek Trinke Lab Ref # G985040
Lab Quote #: 96-W238-VG
Client PO#:  EE98084WestonYd

Analysis of Water Client Ref#: w8140

MWGE-24. MW98.25- MW93.26- MW93.33. MWa4-35-
Parameter LOQ | Units 981215 981215 981215 931215 981215
Date Sampled > 98/12/15 9812/15 98/12/15 98/12/15 98/12/15

Aluminum 0.01 mg/L 0.04 0.01 nd 0.04 0.02

Antimony 0.002 | mg/L nd nd ad nd nd

Arsenie 0.002 | mg/L 0.007 nd 0.005 0.002 0.003

Barium 0.005 | mg/L 0.247 0.051 0.043 0.056 0.047

Beryflium 0.005 | mg/L nd nd nd nd nd

Bismuth 0.002 | mg/L nd nd nd nd nd

Boren 0.005 | me/L 0.24] 1.08 0.177 0.351 0.199

Cadmium 0.3005 | mgsL nd nd nd nd nd

Calcium 0.1 mg/L 146 100 512 243 124

Chromium 0.002 | me/L nd 0.002 nd nd nd

Cobalt 0.001 | mesL 0.002 0.002 0.009 0.001 0.003

Copper 0.002 | me/l. nd ad nd 0.007 nd

Iran 0.02 mgiL 2539 0.03 nd nd nd

Lead 6.000) | me/L 0.0002 0,0003 nd 0.0006 nd

Magnesium 0.1 mg/L 37.0 99.3 572 133 106

Manganese 0.002 | mg/lL 0.517 0.600 1.67 0.375 0.942

Molybdenum 0.002 | mg/L 0.008 0.003 0.002 0.005 0.007

Nickel 0.002 | mg/L 0.003 0.003 0.022 0.008 0.015

Phosphorus 0.1 mg/L nd nd nd nd nd

Potassium 0.3 mg/L 14.3 1.3 3.9 7.8 8.1

Selenium 0.002 | mg/L nd nd nd 0.005 nd

Silver 0.0005 | mg/L nd nd nd nd nd

Sodium 0.1 mg/L 112 143 432 201 115

Strontium 0.005 | mg/L 0.710 0.462 3.05 1.57 0.676

Thalljum 0.000L | mg/L nd nd nd nd nd

Tin 0.002 | mg/L nd nd nd nd nd

Titanium 0.002 | mg/L 0.004 nd nd 0.004 0.002

LOQ Limit of Quantitation = lowest level ol the parameter that can be quantified with confidence.

nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page ! of 4
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l Philip Analytical Services Corp
I Report of Analysis
Client : Morrow Environmental Consultants Inc. Report Date: December 23/98
I Contact: J. Derek Trinke Lab Ref # (985040
Lab Quote #: 96-W238-vG
Client PO¥:; EE98084WestonYd
l Analysis of Water Client Ref#: w8140
MW98.24. MW98.25. MW98.26. MW93-13. MWD4.35.
I Parameter LOQ ]| Units 981215 981215 981215 981215 981215
Date Sampled > 98/12/15% 98/12/15 98/12/15 98/12/15 98/12/15
Uranium £0.000 | mg/L 0.0039 .0072 0.0441 0.0434 0.0124
I Vanadium 0.002 | mg/l. od nd nd nd nd
Zinc 0.002 | meg/L 0.003 0.025 0.006 0.019 0.047
LOQ Limit of Quantitation = lowest level of the parameter that can be quantified with contidence.
I nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ
Page 2 of 4




Philip Analytical Services Corp.

Client : Morrow Environmental Consultants Inc.

Report of Analysis

Report Date: December 23/98
Contact: J. Derek Trinke Lab Ref # - G985040
Lab Quote #: 96-W238-VG
Client PO#: EE98084WestonYd
Analysis of Water Client Ref#: W8140
MW9H.35.
Parameter LOQ | Units 981214
Replicate
Aluminum 0.01 mg/L 0.03
Antimony 0.002 § mg/L nd
Arsenic 0.002 | mg/L 0.004
Barium 0.005 | mg/L 0.046
Beryllium 0.005 | mg/L nd
Bismuth 0.002 | mg/L nd
Boron 0.005 | mg/L 0.191
Cadmium 0.0005 | mg/L nd
Caleijum 0.0 mg/L 127
Chromium 0.002 | mg/L nd
Cobalt 0.00) | mg/L 0.003
Copper 0.002 | mg/L nd
Iron 0,02 | mg/L nd
Lead 0.0001 | mg/L nd
Magnesium 0.1 mg/L 109
Manganess 0.002 | mg/L 0.947
Molybdenum 0.002 | mg/L 0.307
Nickel 0.002 | mg/L 0.013
Phosphorus 0.1 mg/L nd
Potassium 0.3 mg/L 8.1
Selenjum 0.002 | mg/L nd
Silver 0.0005 | mg/L nd
Sodium 0.l mg/L 122
Strontium 0.005 | mg/L 0.668
Thalljum 0.0001 | mg/L nd
Tin 0.002 | mg/ nd
Titanium 0.002 | mg/L 0.002
LOGQ Limit of Quantitation = lowest level of the parameter that can be quantified with confidence.
nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 3 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants [ne.
Contact; J. Derek Trinke

Report Date:

December 23/98

Lab Ref # (985040
Lab Quote #: 96-W238-vG
Client PO#: EE98084WestonY(
Analysis of Water Client Ref#: W8140
MWOE-35-
Parameter LOQ Units RIS
Replicate
Uranium 0.0001 | mg/L 0.0130
Vanadium 0.002 | mg/L nd
Zinc 0.002 | mg/L 0,060
LOQ Limit of Quantitation = lowest ievel of the parameter that ean be quantified with confidence.
nd paramcter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 4 of 4



Client:  Morrow Environmental Consultants Ing. Date Received:; July 15/1999
Unit E, 1420 Clarence Ave Date Reported: July 22/1999
Winnipeg, MB, CANADA Lab Ref#: G992806
R3T I1T6 Lab Quote#: 96-W238-VG

Client PO#: EE98084WstnYrd

Fax: 204-477-9194 Client Ref#: WE140B

Sampled By: DT
Atn; Alex Man
Certificate of Analysis
Analysis Performed: Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.8011(microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary. GC-P
ID/FID. External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)
Iﬁstmmentation: 1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S

2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Sample Description; Soail

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant

Sef l' ‘6"‘?431135;81’
M
(1Y

IR
Ccrtiﬁ‘fd B'y . \\
N. Boultetr, B.Sc.\C.Chem.

Customer Service Manager

All work recorded herein has been done in accordance with normal professional standards using accepled testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the pertineat analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
or as per specific contractual arrangements.

Page 1

Las MR s3730 W S0 2naenn @




HE N G D S B BN IBE B D B B B B B B EBE W e
Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: July 22/1999
Client : Morrow Envirorumental Consultants Inc. Lab Ref # G992806
Contact: Alex Man : Lab Quote#: 96-W238-VG
Client PO#: EE98084WstnYrd
% . ‘ Client Ref#: W8140B
| Analysis of Soil, expressed on a dry weight basis
|
: Process Blank Process % Recovery Matrix Spike Overall
: SAMPLE 1D Upper Lower | Upper Lower | Upper QC
; Parameter - {spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Accepable
i Towl SemiVolstile Hydroearbons(C11-C32) n 10.0 mg/kg nd 20.0 yea 105 70 120 yes n na na na na yes
! Benrene m 0.02 mg/kg nd 0.04 yea 88 &0 120 yes na na na na na yes
Ethylbenzene nl 0.02 mg/kg nd 0.04 yes S0 60 120 yes na na na na na yes
Tolene na 0.02 mg/kg nd 0.04 yes 94 60 120 yes na na na na na yes
Total Volatile Hydrocarbons a 10 mg/kg nd 10 yca 11! 60 120 yes na na na na na yes
Xylenes  Toul) n 0.04 mg/kg nd 0.08 yes 93 60 120 yecs na na na na na yes
EQI. = Estimated Quantitation Limit = lowesi level of the parameter that can be quantified with confidence
* = Unavailable due 1o dilution required for analysis
m = Not Applicable
ns = [nsufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL

Page 1 of 1




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environments! Consultants Inc. Report Date: July 22/1999
Contact: Alex Man Lab Ref # G992806
Lab Quote #: 96-W238-VG
Clienmt PO#: EE98084WstnYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE8140B
BH99-36-3- BH99-36-3- | BHY99.36.5. | BH99.37.3. BHO9-38-3.
Parameter EQL | Units 990713 990713 990713 990713 990713
1399/37/13 Repticate 1999/67/13 1999/07/13 1999/07/13
Resemblance ne | ma EGD? EGD? EGD? EGD? EGDMO?
Total SemiVolatile Hydrocarbons(C11-C32) 1¢.0 mg/kg 6160 6040 4240 5680 2130
Benzene 0.02 | mg/kg nd nd nd nd nd
Ethylbenzenc 0.02 | mg/ke 6.51 6.66 1.24 3.25 1.39
Toluene 0.02 | mg/e 0.84 0.85 0.74 0.38 0.23
Total Volatile Hydrocarbons 10 mg/kg 1090 1210 638 451 150
Xylenes(Total) 0.04 | mg/kg 30.7 32.8 8.20 397 1.07
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

EGD? Contaminant elutes in the pasoline/diesel range but does nol match our reference standards.

EGDMO? Contaminant ¢lules across the gasoline/dicsel/motor ¢il range but does not match our reference stapdards.
na Not Applicable

nd parameler not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 1 of 2




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmentai Consultants [nc. Report Date: July 22/1999
Contact: Alex Man Lab Ref # : G992806
Lab Quote #: 96-W238-VG
Client PO#: EE98084WstnYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: Wg140B
BH99-39-3- BH99-40-3- BH99-424-
Parameter EQL | Units 990713 990713 990713
1999/07/13 1999/07/13 1999/07/13
Resemblance ma na EGDMO? EGD? EGD?
Total SemiVolatile Hydrocarbons(C11-C32) 10.0 mEg/kg | 6610 2010 1450
Benzene 0.02 | mg/kg 0.14 nd nd
Ethylbenzenc 0.02 | mg/kg 6.93 0.27 nd
Toluene 0.02 | mg/kg 1.03 nd nd
Total Volutile Hydrocarbons 10 mg/kg 1219 20 nd
Xylenes(Total) 0.04 | mgikg 33.4 0.32 0.1%
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

EGD?  Contaminant clutes in the gasoline/diesel range but does not match our reference standards.

EGDMO? Contaminant elutes across the gaseline/diesel/motor oil range but does not maich our reference standards.
na Not Applicable

nd parameler not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 2 of 2




Client: Morrow Environmental Consultants Inc,

Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA

R3T ITG
Fax: 204-477-9194
Attn: Alex Man

Certificate of Analysis

Date Received:
Date Reported:

Lab Ref#:

Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

fuly 15/1999

July 22/1999
G992806
96-W238-VG
EE98084WsinYrd
WE8140B

IDT

Additiona! Comments:

BTEX analysis of soils:

Please view the BTEX results for all samples with discretion; results may be biased high due to

overlapping matrix background,




PSC |

O)EREME)

sl Y ARGy
PHILIP SERVICES
iy .
(CAN .
Client: Morrow Envirenmental Consultants Inc. Date Received: July 15/1999
Unmit E, 1420 Clarence Ave Date Reported: August 26/1999
Winnipeg, MB, CANADA Lab Ref#: G992806
RIT ITé LLab Quote#: 96-W238-VG
Client PO#: EE98084WstnYrd
Fax: 204-477-9194 Client Ref#: WE140B
Sampled By: IDT
Attn: Alex Man
Attached are the chromatograms for your samples.
If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.
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Data File Name : C:\HPCHEM\1\DATA\JULY2099\017F0301.D
Operator : JEEVA Page Number : 1
Instrument : INSTRUMEN Vial Number : 17
Sample Name : 2806-23 Injection Number : 1
Run Time Bar Code: Sequence Line : 3
Acquired on : 20 Jul 99 11:04 PM Instrument Method: 1DIF.MTH
Report Created on: 20 Jul 99 11:52 PM Analysis Method : 1DIF.MTH
Last Recalib on : 02 JUL 99 04:08 PM Sample Amount : 0
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1 ISTD Amount
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1 Time Bar Code: Sequence Line 1
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PHILIP SERVICES

Client:  Morrow Environmental Consultants lnc. Date Received: July 15/1999
Unit E, 1420 Clarence Ave o Date Reported: July 22/1999
Winnipeg. MB, CANADA o LT Lab Ret#: G992806
R3T 1T6 e Lab Quote#: 96-W238-VG

Client PO#: EE98084WstnYrd

Fax: 204-477-9194 Client Ref#: W§g140B

Sampled By: IDT

Atn: Alex Man

Certificate of Analysis

Analysis Performed: Mineral Oil and Grease(Gravimetric)
Methodology: 1) Analysis of Mineral Qil and Grease gravimetrically in
soil.

U.S. EPA Method No. 413.1

Instrumentation; 1) Sartorius Research Balance, Model R200D
Sample Description: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.
.

Certified By
Elaine Grant

SCWQ 'ﬂfnagcr :
v
Certified By \\

|
N. Boultgy/ B.Sc.. C.Chem.
Customer Service Manager

All work recorded herein has been done in accordance with normal professional standards using accepied testing methodologies and QA/QC procedures. Philip
Analytical is timiled in liability to the aclual cost of the peninent analyses done. Your samples will be retatned by PASC for a period of 30 days following reporting
or as per specific contractual arrangements.
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Client : Morrow Environmental Consultants Inc.

Certificate of Quality Control

Philip Analytical Services Corp

Date Reported: July 22/1999
Lab Ref # : G992806
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EE98084WstinYrd
Client Ref#: WE140B
Analysis of Soil, expressed on a dry weight basis
Process Blunk Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Minera) Oil & Grease m 100 mg/kg nd 200 yes 94 78 122

yee na na ns na na ycs

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted

nd = parameter not detected

TR =

trace level less than EQL

Page 1 of |



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consuftants Inc. Report Date: July 22/1999
Contact: Alex Man Lab Ref # : (992806
Lab Quote #: 96-W238-VG
Client PO#: EE98084WstnYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: Wg140B
BH99-3§-3. BH99-3%-3- BH99-40-3-
Parameter EQL | Units 950713 990713 990713
1999/07/13 Replicate 1999/07/13
Mineral Oil & Grease 100 mg/kg 437 458 146
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

Page 1 of |
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PHILIP SERVICES

/

Client:  Morrow Environmental Consultants Inc. Date Received:
Unit E. 1420 Clarence Ave . Date Reported:
Winnipeg, MB, CANADA ~ Lab Ref#:
R3T IT6 Lab Quote#:

Client PO#:

Fax: 204-477-9194 Client Ref#:

Sampled By:
Attn: Alex Man

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

QA/QC:

Results:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

1} The characterization of HydreCarbon in soil by GC
analysis, following a solvent extraction.

.S, EPA Method No.8011({microextraction)

2} Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.

U.S. EPA Method No. 3810(Maodification)

1) GC/FID/FID, Hewlett-Packard!l GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

ﬁqi C’\m
Certified By
Elaine Grant

I

Cen(_ﬁed By \
N. Boultofl B.Sc., C.Chem.
Customer Service Manager

July 15/1999

July 22/1999
G992807
96-W238-VG
EE98084WstnYrd
W8140B

IDT

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
ur as per specific contractual arrangements,
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Philip Analytica! Services Corp

Certificate of Quality Control

Date Reported:

July 22/1999

Client : Morrow Environmental Consultants Inc. Lab Ref # : G992807
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EE98084WsinYrd
) . ' . Client Ref#: W3140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter {spike} EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Toul SemiVolmile Hydrocarhons(211-C32) ra 10.0 mglkg nd 0.0 yes 83 70 120 yes na na na os na yes
Berzene na 0.02 mg/kg nd 0.04 ycs 106 60 120 yes na .ona na na na yes
Eunylbenzone na 0.02 mg/kg nd 0.04 yes 120 60 120 yes na na na na na yes
Toluene na 0.02 mg/kg nd 0.04 yes 108 60 120 yes na na na na n yes
Total Volatile Hydrocarbans m 10 mg/kg nd 10 yes 91 60 120 yes oa na na na na yes
Xylenes(Toul) m 0.04 mg/kg nd 0.08 yes 112 60 120 yes na na na na oA yes
EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantilicd with confidence
* = Unavailable duc to dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL

Page 1 of |




Philip Analytical Services Corp

Report of Analysis

- Not Requested

EDMO? Contaminant clutes across the diesel/motor oil range  but does not match reference standards.
EMO?  Conaminant elutes in the motor oil range but does not match reference standard.

na Not Applicable

nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ
PDMO  Predominantly Diesel with zome Motor Oil,

Page 1 of 2

Client : Morrow Environmental Consultants Inc. Report Date: July 22/1999
l Contact: Alex Man Lab Ref # : G992807
Lab Quote #: 96-W238-VG
Client PO#: EE98084WstnYrd
' Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
BH9943-2- BH99-43.2. BH99-44-4- BH99-46-2- BH99-43-1-
l Parameter EQL | Units 990714 990714 990714 990714 290714
1999/07/14 Replicate 1999/07/14 1999/07/14 1999/07/14
' Resemblance na na EDMO? EDMG? PDMO POMO EMO?
Tota! SemiVolatile Hydrocarbons(C11-C32) 10.0 | mgikg 6720 6910 1360 5260 531
Benzene 0,02 | mg/kg nd nd nd nd -
l Ethylbenzenc 0.02 | mg/ke 0.98 0.97 0.15 0.16 3
Toluene 0.02 | mg/kg 0.14 0.14 nd nd
Total Volatile Hydrocarbons 10 mg/kg 446 444 94 155
l Xylenes(Total) 0.04 | mgikg 6.50 6.60 0.62 0
I EQL Estimated Quantitation Limit = lowest level of the parameter that can be quaniified with confidence.



Philip Analytical Services Corp

Report of Analysis

Client ; Morrow Environmental Consultants Inc. Report Date: July 22/1999
Contact: Alex Man Lab Ref # : (992807
Lab Quote #: 96-W238-VG
Client PO#. EES8084WstnYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE8140B
BH99-49-3-
Parametes EQL Units 990714
1999/07/14
Resemblance na na EKD?
Total SemmiVolatile Hydrocarbons(C11-C372) 10.0 | mg/kg 2050
Benzene 0.02 | mg/kg nd
Ethylbenzene 0.02 | mg/kg 1.97
Toluene 0.02 | mg/kg 0.14
Total Valatile Hydrocarbons 10 mg/kg 289
Xylenes(Total) 0.04 | mgikg 4.39
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

EKD? Contaminant elutes in the kerosene/diesel range but does not match reference standards.

na Not Applicable

nd parameter not detected ! = LOQ higher than listed due to dilution () Adjusted LOQ

Page 2 of 2




PHILIP SERVICES

MOfRC: Cn
Cir
Client: Morrow Environmental Consultanl:;“lﬁa: - Date Received:
Unit E, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T 1T6 Lab Quote#:
Client PO#:
Fax: 204-477-9194 Client Ref#:
Sampled By:
Attn: Alex Man

Attached are the chromatograms for your samples.

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.
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July 15/1999
August 12/1999
G992307
96-W238-VG
EE98084WsinYrd
W8140B

IDT
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Data File C:\HPCHEM\2\DATA\JUL19B99\025F2801.D

ection Date

i
C:mp

le Name
Acg. Operator

Acg. Method

Last changed

Analysis Method

Last changed

4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M

07/2<,1999 3:40:13 PM 5.g. Line :
. 2807-103 vial
. D. MCLEOD Inj

Inj Volume :
: C:\HPCHEM\2\METHODS\4TPHIFA.M
: 07/13/1999 12:49:33 PM by D. MCLEOD
: C:\HPCHEM\2\METHODS\4TPHIFA .M
: 07/21/1999 10:02:12 AM by D. MCLEOD

{(modified after loading)

COLUMN DB-1,HT

Sample Name: 2807-103
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eSS 2 R 4 g 8§ 8 A |
20000512 ¥ O w ~ ~ N a3

Yoy 2 Nv ? v v v v

O wn
L] g |
1| e o
! 18000—-1 ~ l
16000 - il
I
14000 - |
BH- dea- 900714 I
i mmm
SSMM‘” WHIII’ ﬂlﬂ Il IH"I[ ﬂlﬂl l
o C E
| I
10000 - o
?Ji R
7 | ’ il
8000 , |
g
SRR i
I @ | - :
6000 - | l | 8 :
i " O [
il 5 0 '
il % % i
4000 - § : I

! 888 g

o N ™

en]

2000 - :

.1 H

T T T T T L R AL | j
0 5 10 15 20 25 30 35 _m

Instrument 4 07/21/1999 10:03.24 AM D. MCLEOD
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Sample Name: 2807-1032

njection Date : 07/20/1999 2:51.37 pM Seq. Line : 27
Sample Name : 2807-102 L vial : 24
Acg. Operator : D. MCLEOD o Inj 1

Inj Volume : 1 ul
Acg. Method : C:\HPCHEM\2\METHODS\4TPHIFA .M
Last changed : 07/13/1999 12:49:33 PM by D. MCLEOD
Analysis Method : C:\HPCHEM\2\METHODS\4TPHIFA.M
Last changed : 07/21/1999 10:02:12 AM by D. MCLEOD

(modified after loading)
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT

FID1 A, (JUL19599\024F27U1.D)
I counts |V @ S 3 @ S o
[0 © ~ 2 ™ «}
20000 B[S + <t S & N =
v v v v v v v
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I 18000
| 16000
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44000 SO @2 86571 |
I KT AR GO Y
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:lrument 4 07/21/1999 10:02:17 AM D. MCLEOD Page 1 of 2




ata File C:\HPCHEM\2\DATA\JUL19B99\023F2601.D

Sample Name: 2807-101

EF S 5§ F ¥ F &+ § § § 4 -——====:==::::::=========1 S ESEESES oS =====
//f;jection Date : 07/20,.999 2:03:22 PM Sey. Line : 26
Sample Name : 2807-101 vial : 23
Acg. Operator : D. MCLEOD Inj : 1
. Inj Volume : 1 pul
Acg. Method : C:\HPCHEM\ 2\METHODS\4TPHIFA .M
Last changed : 07/13/1999 12:49:33 PM by D. MCLEOD
Analysis Method : C:\HPCHEM\2\METHODS\4TPHIFA .M
Last changed : 07/21/1999 10:01:04 AM by D. MCLEOD
(modified after loading)
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
FID1 A, (JUL19BY9\023F2601.0)
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rata File C

Acq. Method
Last changed
Analysis Method :
Last changed

:\H HEM\2\DATA\JUL19B99\022F2401 D

njecti
Sample Name
Acg. Operator

: 07/20/1999 12:27:09 PM
: 2807-100
: D. MCLEOD

Sample Name:
Seq. Line 24
Vial 22
Inj : 1

Inj Volume : 1 ul
: C:\HPCHEM\2\METHODS\4TPHIFA.M
: 07/13/1999 12:49:33 PM by D. MCLEOD
C:\HPCHEM\ 2\METHODS\4TPHIFA .M
: 07/20/1999 5:16:03 PM by D.
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M

MCLEOD
COLUMN DB-1,HT
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ata File C:\HBCHEM\2\DATA\JUL2099\013F1301.D Sample Name: 2807-99 10X

=== ,_,=_,—.—.===_—_.===:===?r =======-—_-=..—_==_=:.====::======r 4 - & .
(é}zjectiojgate . 07/21,.999 3:08:24 AM Sey. Line : 13

ample Name : 2807-99 10X vial : 13 |
Acg. Operator : D. MCLEOD Inj : 1
Inj Volume : 1 ul
Acg. Method . C:\HPCHEM\2\METHODS\4TPHIFA.M
Last changed . 07/20/1999 5:15:17 PM by D. MCLEOD
Analysis Method : C:\HPCHEM\2\METHODS\4TPHIFA.M
Last changed . 07/20/1999 5:16:03 PM by D. MCLEQD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT :
| e |
FIDT A, (JUL2099W013F1301.0) :
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File C:\HPCHEM\2\DATA\JUL2099\012F1201.D Sample Name: 2807-98 10X

R - § EE R 2 A 3 T3t 1 - i -t 5t A i -t 1
IE/%;Jectlonmpéze : 07/21/:999 2:20:32 AM Seq. Line : 12

Sample Na : 2807-98 10X Vial : 12
I Acqg. Operator : D. MCLEOD Inj - 1
Inj Volume : 1 gl
Acqg. Method : C:\HPCHEM\2\METHODS\4TPHIFA.M
Last changed : 07/20/1999 5:15:17 PM by D. MCLEOD
l Analysis Method : C:\HPCHEM\2\METHODS\4TPHIFA.M
Last changed . 07/20/1999 5:16:03 PM by D. MCLEOD
A4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
FID1 A, (JUL2099\0712F1201.0)
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc, Date Received:

Unit E, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T 1Té6 ' Lab Quote#:
Client PO#:
Fax: 204-477-9194 Client Ref#:
Sampled By:

Atn: Alex Man

Analysis Performed:

Methodology:

Instrumentation:
Sample Description:
QA/QC:

Results;

Certificate of Analysis

Particle Size Analysis(-10+200), wet sieving

1) Determination of particle size, by prescreening thru
10 mesh sieve, followed by wet sieving thru 200 mesh
screen. Expressed as % of total.

Soil Sampling & Methods of Analysis 1978

1) Wire Screen Sieves{10 mesh and 200 mesh)/Sartorius Research Balance
Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer 1o REPORT of ANALYSIS attached.

e Cnreas
Certified By
Elaine Grant

Servic )Z‘Z

g@rﬁﬁe’{i‘:ﬁy
ey . N. Boulton, B.Sc., C.Chem.
Customer Service Manager

July 15/1999
July 22/1999
G992807
96-W238-VG
EE98084WstnYrd
WS8140B

IDT

All work recorded herein has been done in accordance with norma) professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be reained by PASC for a period of 30 days following reporting
or as per specific contractual arrangements.
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Philip Analytical Services Corp
l Report of Analysis
l Client : Morrow Environmental Consultants Inc. Report Date: July 22/1999
Contact: Alex Man Lab Ref # : (992807
Lab Quote #: 06-W238-VG
l Client PO#:  EE98084WstnYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
I BH99-43-3- BH99-43-3-
Parameter EQL | Units 990714 990714
1999/07/14 Replicate
I Percent passing 200 mesh 0.1 % 93.2 na
Percent Retained on -10 + 200 mesh 0.1 % 6.9 na
' EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
na Not Applicable
I Page 1 of |
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PHILIP SERVICES

Client:  Morrow Environmental Consultants [nc. Date Received: July 15/1999
Unit E, 1420 Clarence Ave Date Reported: July 22/1999
Winnipeg, MB, CANADA Lab Ref#: G992807
R3T ITé Lab Quote#: 96-W238-VG

Client PO#: EES8084WsinYrd

Fax: 204-477-9194 Client Ref#: WE8140B

Sampled By: JDT
Attn; Alex Man -

Certificate of Analysis

Analysis Performed: Mineral Oil and Grease(Gravimetric)
Methodology: 1) Analysis of Mineral Oil and Grease gravimetrically in
soil.

U.S. EPA Method No. 413.1

Instrumentation: 1) Sartorius Research Balance, Model R200D

Sample Description: Soil

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

&b—; Cl\m
Certified By
Elaine Grant

Sefvif anager

A o

. 0 - 5\'" *‘_

Cert'nrfled AN

N. Boultof, B.Sc., C.Cheni.
Customer Service Manager

All work recorded herein has been donc in accordance with normal professionat standards using accepled testing meal.adologies and QA/QC procedures. Philip
Analytical i5 limited in liability to the actual cost of the pertinent analyses done. Your samples will he retained by PAS( for a period of 30 days tollowing reporting
or as per specific contractual arrangements.
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Philip Analytical Services Corp
Certificate of Quality Control
: Date Reported: July 22/1999
Client : Morrow Environmental Consultants Inc. Lab Ref # : (952807
Contact: Alex Man Lab Quote#: 96-W238-VG
Client PO#: EE98084WsmYrd
. Client Ref#: WE8140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept [ Result | Target Limit | Limit | Accept | Acceptable | __
Mineral Oil & Grease o8 100 mg/Xg nd 200 yes 96 73 122 yes na na na na na yes

EQL
-

na
ns
nd

Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
Unavailable due to dilution required for analysis
Not Applicable . :
Ensufficient Sample Submitted
parameter not detected
trace level less than EQL

L U T |

Page 1 of 1




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: July 22/1999
Contact: Alex Man Lab Ref # : G992807
Lab Quote #: 96-W238-VG
Client PO#; EE98084WstnYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W&140B
BH99-43-2- BH99-43.2.
Parameter EQL | Units 990714 990714
1999/07/14 Replicate
Mincral Oil & Grease 100 mg/kg 5010 4920
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

Page | of |
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA

R3T 1T6
Fax: 204-477-9194
© Attn: Alex Man

Attached are your results for PAH’s

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

ervare

lot vtiad,

P TR TN

N v

ot

Date Received:
Date Reported:

Lab Ref#:

Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Has iR AT A

July 15/1999

July 21/1999
G992807
96-W238-VG
EE98084WstnY rd
W2140B

IDT

Mots | s 2o o



Page 1 of 3
PHILIP SERVICES
Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: WB1408B
Work Order Number: G9928078 Units: Micrograms/gram (ug/g) dry weight Date: 21-Jul-89
Matrix: Soil
Compound EQL BH99-48-1
vg/g 990714

DF=4
Naphthalene 0.20 0.31
2-Methylnaphthalene 0.20 0.41
1-Methylnaphthalene 0.20 0.25
Acenaphthylene . 0.20 nd
Acenaphthene 0.20 nd
Fluorene 0.20 nd
Phenanthrene 0.20 1.72
Anthracene 0.20 0.37
Fluoranthene 0.20 265
Pyrene 0.20 2.16
Benzo(a)anthracene 0.20 1.28
Chrysene 0.20 1.51
Benzo(b)flupranthene 0.20 1.60
Benzo{k)fluoranthene 0.20 1.23
Benzofa)pyrene 0.20 1.34
Indeno(1,2,3-cd)pyrene 0.20 1.20
Dibenzo(a,h)anthracene 0.20 0.30
Benzo(ghi)perylene 0.20 112
Surrogate Standard Recoveries (Contro! Limits)
Acenaphthene-d10 {25-125%) - 65%
Anthracene-d10 (30-120%) 54%
Benzo{a)pyrene-d12 (35-120%) 59%
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=HILIP SERVICES

Client: Morrow Environmental Consultants Inc.

Project Reference; W8140B
Work Order Number: G952807B

Matrix: Sail

Compound

Naphthalene
2-Methylnaphthaiene
1-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fiuoranthene
Benzo(k)flucranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(ghi)perylene

EQL
ug/g

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10
Anthracene-d10
Benzo(a)pyrene-d12

Page 2 of 3

Units: Micrograms/gram (ug/g) dry weight

Method Blank

Result

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

69%
64%
79%

Upper
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Polynuclear Aromatic Hydrocarbons (PAH's)

Date: 21-Jul-99

Spiked Method Blank

%

81
85
83
86
78
86
86
88
91
87
90
90
92
90
88
94
95
91

69%
64%
79%

Recovery

Lower Upper
Limit Limit
35 105
30 100
30 105
35 110
a5 105
40 110
50 110
50 110
50 120
50 120
55 120
55 125
50 125
50 115
50 120
50 125
50 125
50 125
25 125
30 120
35 120

AT

HRS TR

IREIFRLE]

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons {PAH's)

Project Reference: W8140B Date: 21-Jul-99
Work Order Number: G9928078 )

Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
DF = Ditution Factor

Date received: July 15, 1959
Date extracted: July 19, 1999
Date analysed: July 21, 1999

ANALYTICAL METHOD:

The soil sample (10 grams wet weight} was mixed with sodium sulfate and extracted with a 1:1 mixture of
dichloromethane/acetone. The extract was cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 82708 (modified).

REPORT DISCUSSION:

The sample was run at a dilution factor due to elevated levels of nontarget compounds present which would
cause contamination of the equipment if run undiluted. The quantitation limits for this sample are higher
than the EQL's for undiluted samples as indicated above. The amounts reported have been corrected for
the dilution factor that was used.

Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples wilf be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement.

JOB APPROVED BY:

i itdin.
Tasha Sutherland-Hill
Chemist

®
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PHILIP SERVICES

—— -
AT
Client: Morrow Environmental Consuliants InJ. T Date Received:
Unit E, 1420 Clarence Ave '_ ‘ Date Reported:
Winnipeg, MB, CANADA T T Lab Ref#:
R3T I1T6 Lab Quote#:
Client PO#:
Fax: 204-477-9194 Client Ref#:
Sampled By:

Aun: J. Derek Trinke

Analysis Performed:

Methodology:

Instrumentation:
Sample Description:
QA/QC:

Results:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
1} The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 1(microextraction)
1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S
Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

g . ——
CE S C:\\\‘Ou\, '
Certified By

Elaine Grant

anager

e

Cerfified y ‘\
N. plt n, B.Sc., C.Chem.

Customer Service Manager

July 17/1999
October 26/1999
G992864
96-W238-VG
CP-WESTON
W38140B

JDT

Al work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures, Philip

Analytical is limited in liability to the actual cost of the pentinent analyses done. Your samples will be retained by PASC for a period of 30 d

or as per specific contractual arrangements.
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/1999
Client : Morrow Environmenta! Consultants Inc. Lab Ref # G992864
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: CP-WESTON
] . ) . Client Ref¥#: WEI140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Gverall |
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit Accept | Result | Target | Limit | Limit Accept | Acceptable
Total SemiVolatile Hydrocarbons (C11-C32) na 10.0 mg/kp nd 20.0 yes 101 70 120 yes na na na na na yes
EQL = Estimated Quantitation Limit = Jowest level of the parameter that can be quantified with confidence
. = Unavailable duc 1o dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submiued
nd = paramelter not detected
TR = trace level less than EQL
Page | of 1



i /
Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consuliants Inc.

Report Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # (992864
Lab Quote #: 96-W238-VG
Client PO#: CP-WESTON
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE140B
BH99-50-2- BH99-51-1- BH99-53-4- BH99-53-4-
Parameter EQL | Units 990716 990716 990716 990716
1999/07/16 1999/07/16 1999/07/16 Replicate
Resemblance na na EMO? EKMOD? EMO?
Total SemiVolatile Hydrocarbons(C11-C32) 10.0 mg/kg 21g 10300 187
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

- Not Requested

EKMO?  Contaminant elutes across the kerosene/motor oil range but does not match our reference standards.

EMO?  Comaminant elutes in the motor oil range but does not match reference standard.
na Not Applicable

Page t of |
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PHILIP SERVICES N
Client; Morrow Environmental VOLATILE ORGANIC COMPOUNDS S o
Proiect Reference: W81408 Date 26-Oct-9
Work Order: G992864V Units: micrograms/gram (ug/g) dry weight i
Matrix: Soil
Compound EQL BH99-56-4-990716  BH99-56-4-990716 BH99-56-4-990716
valg Dup. Dup.2 '
Chloromethane 0.005 nd nd nd
Vinyl chioride (.003 nd nd nd
Bromomethane 0.005 nd nd nd l
Chioroethane 0.005 nd nd nd
Trichlorofluoromethane 0.005 nd : nd nd
Acetone 0.050 nd nd nd
1,1-Dichloroethene 0.002 nd nd nd I
Dichioromethane (Methylene Chloride})  0.010 ngd nd nd
trans-1,2-Dichloroethene 0.002 nd nd nd
Methyi-t-Butyl Ether 0.002 nd nd nd '
1,1-Dichloroethane Q.002 nd nd nd
Methyl Ethyl Ketone {MEK) 0.025 nd nd nd
cis-1,2-Dichlorcethene 0.002 nd nd nd
Chloroform 0.002 nd nd nd l
1,2-Dichioroethane 0.002 nd nd nd
1,1,1-Trichloroethane 0.002 nd nd nd
Carbon Tetrachloride 0.002 nd nd nd l
Benzene 0.002 nd nd nd
1,2-Dichloropropane 0.002 nd nd nd
Trichloroethene 0.002 nd nd nd I
Bromodichloromethane 0.002 nd : nd nd
cis-1,3-Dichioropropene 0.002 nd nd nd
Methyl Isobutyl Ketone (MIBK) 0.025 nd nd nd
trans-1,3-Dichloropropene 0.002 nd nd nd l
1,1.2-Trichloroethane 0.002 nd nd nd
Toluene 0.002 nd nd nd
2-Hexanone 0.025 nd nd nd l
Dibromochloromethane 0.002 nd nd nd
1,2-Dibromoethane {Ethylene dibromide) 0.002 nd nd nd
Tetrachloroethene (Perchloroethylene)  0.002 0.046 0.113 0.060
1.1,1.2-Tetrachlorcethane 0.002 nd nd nd l
Chlorobenzene 0.002 nd nd nd
Ethylbenzene 0.002 nd nd nd
m-Xylene & p-Xylene 0.002 nd nd nd l
Bromoform 0.002 nd ' nd nd
Styrene 0.002 nd nd nd
1.1,2,2-Tetrachioroethane 0.002 nd nd nd
o-Xylene 0.002 nd nd nd l
1,3-Dichlorobenzene 0.002 nd nd nd
1.4-Dichlorobenzene .002 nd nd nd
1,2-Dichlorobenzene 0.002 nd nd nd l
Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromoflucromethane 101% 114% 121%
Toluene-g8 102% 103% 101% l
4-Bromofluorobenzene 93% 90% 84%
| TP TR SR A § TR VR Y O L B S U U l
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PHILIP SERVICES
Client: Morrow Environmental VOLATILE ORGANIC COMPOUNDS
Project Reference: W8140B Date: 26-Oct-99
Work Order: G992864V Units: micrograms/gram (ug/g) dry weight
Matrix: Soil

Method Blank Spiked Method Blank
EQL Upper Y Lower Upper
Compound Mg/g  Result Limit Accept Recovery Limit Limit Accept
Chloromethane 0.005 nd 0.005 yes 91 70 130 yes
Vinyl chloride 0.003 nd 0.003 ves 83 70 130 yes
Bromamethane 0.005 nd 0.005 yes 97 70 130 yes
Chloroethane 0.005 nd 0.005 yes 87 70 130 yes
Trichioroflucromethane 0.005 nd 0.005 yes 75 70 130 yes
Acetone 0.050 nd 0.050 yes B8 60 140 yes
1,1-Dichloroethene 0.002 nd 0.002 yes 74 70 130 yes
Dichloromethane (Methylene Chloride) 0.010 nd 0.010 yes 97 70 130 yes
trans-1,2-Dichloroethene 0.002 nd 0.002 yes 84 70 130 yes
Methyl-t-Butyl Ether 0.002 nd 0.002 yes 105 70 130 yes
1,1-Dichloroethane 0.002 nd 0.002 yes 91 70 130 yes
Methyl Ethyl Ketone (MEK) 0.025 nd 0.025 yes g7 60 140 yes
cis-1,2-Dichloroethene 0.002 nd 0.002 yes 9z 70 130 yes
Chloroform 0.002 nd 0.002 yes g5 70 130 yes
1,2-Dichloroethane 0.002 nd 0.002 yes 108 70 130 yes
1,1,1-Trichioroethane 0.002 nd 0.002 yes 81 70 130 yes
Carbon Tetrachloride 0.002 nd 0.002 yes 77 70 130 yes
Benzene 0.002 nd 0.002 yes 83 70 130 yes
1,2-Dichloropropane 0.002 ngd 0.002 yes 95 70 130 yes
Trichioraethene 0.002 nd 0.002 yes 83 70 130 yes
Bromodichloromethane 0.002 nd 0.002 yes 97 70 130 yes
cis-1,3-Dichloropropene 0.002 nd 0.002 yes 96 70 130 yes
Methyl Isobutyl Ketone {MIBK) 0.025 nd 0.025 yes 112 60 140 yes
trans-1,3-Dichloropropene 0.002 nd 0.002 yes 103 70 130 yes
1,1,2-Trichloroethane 0.002 nd 0.002 yes 104 70 130 yes
Toluene 0.002 nd 0.002 yes 85 70 130 yes
2-Hexanone 0.025 nd 0.025 yes 103 60 140 yes
Dibromochloromethane 0.002 nd 0.002 yes 104 70 130 yes
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd 0.002 ves 104 70 130 yes
Tetrachloroethene (Perchioroethylene) 0.002 nd 0.002 yes 79 70 130 ‘yes
1,1,1,2-Tetrachloroethane 0.002 nd 0.002 yes a7 70 130 yes
Chlorobenzene 0.002 nd 0.002 yes 93 70 130 yes
Ethylbenzene 0.002 nd 0.002 yes - 83 70 130 yes
m-Xylene & p-Xylene 0.002 nd 0.002 yes 83 70 130 yes
Bromaofarm 0.002 nd 0.002 yes 105 70 130 yes
Styrene 0.002 nd 0.002 yes 92 70 130 yes
1.1,2,2-Tetrachloroethane 0.002 nd 0.002 yes 105 70 130 yes
0-Xylene 0.002 nd 0.002 yes 87 70 130 yes
1,3-Dichlorobenzene 0.002 nd 0.002 yes 94 70 130 yes
1,4-Dichiorobenzene 0.002 nd 0.002 yes 94 70 130 yes
1,2-Dichlorobenzene 0.002 nd 0.002 yes 97 70 130 yes
Surrogate Standard Recoveries:
Dibromofluoromethane 120% yes 102 70 130 yes
Toluene-ds 105% yes 98 70 130 yes
4-Bromofluorobenzene 87% yes 102 70 130 yes
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PHILIP SERVICES
Client: Morrow Environmental VOLATILE ORGANIC COMPQUNDS Date: 26-Oct-99

Project Reference: W81408
Work Order: G992864VY
Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not Detected Above EQL
Dup. = Duplicate

Date of sample receipt: July 17, 1999
Date of sample analysis: July 19-20, 1999

Analytical Method:

The soil samples were analysed by low level purge & trap (US EPA Method 5035) gas
- chromatography/ mass spectrometry using US EPA Method 82608 {modified),
Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement,

........ %d TM\A
Jack Talﬁuchi, B.A.5c., C.Chem.

Analytical Chemist

Job Approved By:
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PHILIP SERVICES

l Client:  Morrow Environmental Consultants Inc. [ M Date Received: July 17/1999
Unit E, 1420 Clarence Ave Lie) o Date Reported: ~ October 26/1999
Winnipeg, MB, CANADA o o Lab Ref#: G992864
l R3T 1T6 o Lab Quote#: 96-W238-VG
: Client PO#: CP-WESTON
Fax: 204-477-9194 Client Ref#: W8140B
I Sampled By: IDT
Attn:  J. Derek Trinke ' )
I Certificate of Analysis
Analysis Performed: 17 Element ICP Scan
l ICP Alkaline Scan(Ca,Mg,Na,K,Sr), Digestion Required
Particle Size Analysis(-10+200), wet sieving
. Methodotagy: 1) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry.
U.S. EPA Method No. 6010
l (Ministry of Environment ELSCAN)
2) Analysis of alkaline metals in soil by Inductively
Coupled Plasma Spectrophotometry.
I U.S. EPA Method No. 6010 :
(Ministry of Environment ELSCAN)
3) Determination of particle size, by prescreening thru
I 10 mesh sieve, followed by wet sieving thru 200 mesh
screen. Expressed as % of total.
Soil Sampling & Methods of Analysis 1978
l Instrumentation: I, 2) Thermo Jarrell Ash [CAP 61E Plasma Spectrophotometer
l 3) Wire Screen Sieves(10 mesh and 200 mesh)/Sartorius Research Balance
. l All work recorded herein has been done in accordance with normal professional standards using accepted resting methodologivs and QA/QC procedures. Philip
Analytical is limited in liability 1o the acral cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
Or as per specific contractual arrangements.
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.

Date Received: July 17/1999
Unit E, 1420 Clarence Ave

Date Reported: October 26/1999

Winnipeg, MB, CANADA Lab Ref#: G992864

R3T I1T6 Lab Quote#: 96-W238-VG

Client PQ#: CP-WESTON

Fax: 204-477-9194 Client Ref#: W8140B
Sampled By: IDT

Altn; J. Derek Trinke

Certificate of Analysis

Sample Description: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Resulis: Refer to REPORT of ANALYSIS artached.

- __/"
aowc 6\?‘%
Certified By '
Elaine Grant

iz

Cerfifted ‘y\\
N. Boulton, B.S¢., C.Chem.

Customer Service Manager

All work recorded herein has been done in accordance with normal professional standards using accepted westing methodologies and QA/QC procedures. Philip

Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reponting
or as per specific contractual arrangements.
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/1999
Client : Morrow Environmental Consultants Inc, Lab Ref # : (992864
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: CP-WESTON
Client Ref#: W8140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameler (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target; Limit Limit | Accept | Acceptable
Alemioum na 20.0 mg/kg nd(b) 40.0 yes 1 80 120 yes na na na na na yes
Barium na 5.0 mglkg nd(b) 10.0 yes 96 80 120 yes na n na na na ¥es
Beryltium " .2 mg/kg nd(b) (4 yes 98 80 120 yes na n na na na yes
Cadmium n 0.3 mg/kg nd{b} 0.6 yes 95 80 120 yes na na na na na yes
Chromium m 1.0 mg/kg nd{b} 2.0 yes 95 80 120 yes na na na na na yes
Cobalt n 2.0 mg/kg nd(b) 4.0 yes 99 8O 120 yes na na na na na yes
Copper na 1.0 mg/kg nd(b) 4.0 yes E00 80 120 yes na na na na na yes
tron ns 50.0 mg/ke nd(b) 100.0 yes 96 80 120 yes na na na na na yes
Lead L] 5.0 mglkg nd(b) 10.0 yes 96 80 120 yes na na na na na yes
Mangancse ) 1.0 mg/kg nd(b) 2:0 yes 96 80 120 yes na na na na na yes
Molytdenum n 3.0 mp/kg nd(b) 5.0 yes 96 80 120 yes na na na na na yes
Micke! m 2.0 mg/kg nd(b} 4.0 yes 101 80 120 ycs na na na na na yes
Phosphorus ’ n 0.0 mg/kg nd(h} 40.0 yes 102 70 130 yes na na na na na yes
Siiver na 0.6 mp/kg nd{b) 1.2 yes 95 80 120 yes na na na na na yes
Twanium L 1.0 mg/kg nd(b) 2.0 yes 95 80 120 yes na na na na na yes
Vamdivm na 1.0 mefke nd(b) 2.0 yes 36 80 120 yes na na na nm na veh
Zinc na 50 mg/ke nd(h) 10.0 yes 99 80 120 yes na na na na na yes
Calcium ~ 50.0 mg/kg nd(b} 100.0 yes 98 80 120 yes na na na na na yes
Magncsm ] 20.0 mg/kg nd(b) 40.0 yes 103 80 120 yes na na na n na yes
Poussium n 100.0 mg/kg 12%{b) 200.0 yes 87 80 120 yes na na na na na yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence

* = Unavailable due to dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parametcr not detected
TR = trace level less than EQL
(b) = Analyte results on REPORT of ANALYSIS have been background corrected for the process blank.

Page 1 of 2




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/1999
Client : Morrow Environmental Consultants Inc. Lab Ref # : G992864
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: CP-WESTON
‘ ] ) . Client Ref#: WE1408
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery “ Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC
Parameter {(spike) EQL Units Resalt | Limit | Accept | Result | Limit | Limit | Accept | Result | Target [ Limit | Limit | Accept Acceplable
Scdium na 50.0 mg/kg ndib) 100.0 yes &8 80 120 yes na na na na na yes
Swrontium ] 0.3 mg/kg nd{b) 1.2 yes 95 BO 120 yes na na na na na ves
EQL = Estimated Quaniitation Limit = lowest level of the parameler that can be quantified with confidence
* = Unavailable due to dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL
Page 2 of 2




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Repont Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # : G992864
: Lab Quote #: 96-W238-VG
Client PO#: CP-WESTON
Analysis of Soil, expressed on a dry weight basis Client Ref#: WB140B
BH99-50-2- BH99-51-1- BH99-53-4- BH99-53-4- BH99-56-4.
Parameter EQL | Units 990716 990716 990716 990716 90716
1999/07/16 1999/07/16 1999/07/16 Replicate 1999/07/16

Aluminum 200 | mgikg 15900 12600 4270 4290 .

Barium 5.0 mg/kg 151 113 40.5 40.0 .
Beryllium 0.2 mg/kg 0.8 0.6 nd 0.2 -
Cadmium 1] mg/kg 2.5 0.4 nd nd -

Calcium 50.0 | mg/kg 19900 67300 115000 118000 -
Chromium 1.0 mglkg 38.3 25.6 9.7 8.9 -

Cobalt 2.0 mg/kg 10.5 5.8 3t 31 -

Copper 1.0 mg/kg 157 73.6 16.2 15.7 -

Iron 50.0 | mg/kg 63400 17500 7690 7590 -

Lead 5.0 | mg/kg 1190 258 nd nd -
Magnesium 20.0 | mg/kg 8070 39500 61200 60300 -
Manganese 1.0 mg/kg 406 208 185 182 -
Molybdenum 10 mglkg nd nd nd nd -

Nickel , 20 mg/kg B1.7 19.6 7.9 7.7 -
Phosphorus 20.0 | mgikg 593 378 241 226 -
Potassium 100.0 | mg/kg 3800 2390 1100 1160 -

Sitver 0.6 | mgikg nd nd nd nd .
Sodium 50.0 | mgikg 255 428 113 207 -
Stronttem 0.3 mg/kg 119 616 45.2 45.8 -

Titanium 1.0 mg/kg 135 194 213 220 -
Yanadium 1.0 mgikg 43.1 kXX 14,1 14.4 -

Zinc 5.0 mg/kg 933 67.5 23.0 22.6

Percent passing 200 mesh 0.1 % - - - - 83.8
Percent Retained on -10 + 200 mesh 0.1 % - - - - 16.2

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

- Not Requested
nd parameter not detected ! = EQL higher than listed due to dilution ( } Adjusted EQL

Page 1 of 2




Philip Analytical Services Corp

Report of Analysis

|

Client : Morrow Environmental Consultants Inc, Report Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # : (992864 l
Lab Quote #: 96-W238-VG
Client PO#: CP-WESTON
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE8140B l
BH99-56-4- '
Parameter EQL Units 990716
Replicate
Aluminum 200 | mg/kg B l
Barium 5.0 mg/kg -
Beryllium 02 mg/kg -
Cadmium 0.3 mg/kg - l
Calcium 50.0 | mgikg -
Chromium 1.0 mglkg -
Cobalt 2.0 | meixg . l
Copper 1.0 mgikg -
[ron 50.0 megfkg -
Lead 5.0 mg/kg - '
Magnesium 200 mg/kg -
Manganese 1.0 mgikg -
Molybdenum 3.0 mg/kg - l
Nickel 2.0 mg/kg -
Phosphorus 20.0 | mg/kg B
Potassium 100.0 | mg/kg - l
Silver 0.6 mg/kg -
Sodium 50.0 | mg/kg -
Strontium 0.3 mglkg - l
Titanium 1.0 mg/kg -
Vanadium 1.0 mg/kg - ‘
Zine 5.0 mg/kg - I
Percent passing 200 mesh 0.1 % -
Percent Retained on -10 + 200 mesh 0.1 % -
EQL Estimated Quantitation Limit = towest level of the parameter that can be quantified with confidence.
- Not Requested l
Page 2 of 2 l




PHILIP SERVICES

Client: Morrow Environmental Consultants Inc, Date Received:” " July 2171999
Unit E, 1420 Clarence Ave Date Reported: October 28/1999
Winnipeg, MB, CANADA Lab Ref#: G992914
R3T IT6 Lab Quote#: 96-W238-VG

Client PO#: Wnnpg/Wstn Shps

Fax: 204-477-9194 Client Ref#: WE8140B

Sampled By: JPT
Attn J. Derek Trinke

Certificate of Analysis

Analysis Performed: Extractable Hydrocarbons(Manitoba Guidelines), C11-C32
Mineral Qil and Grease(Gravimetric)
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

Methodology: 1) The characterization of HydroCarbon in soil by GC

analysis, following a solvent extraction.
U.S. EPA Method No.8011(microexiraction)

2) Analysis of Mineral Oil and Grease gravimetrically in
soil.
U.S. EPA Method No. 413.1 ‘

3) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)

Instrumentation: 1} GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S
2) Sartorius Research Balance, Model R200D
3) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

All work recorded herein has been done in accordance with normal professional standards using acceped 1esting methodologies and QA/QC procedures. Philip
Analytical is limited in liahility 10 the actual cost of the peninent analyses done. Your samples will be retained by PASC for a period of 30 days fullowing reporting
or as per specific contractual arrangements,
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PHILIP SERVICES
Client:  Morrow Environmental Consultants Inc. Date Received: July 21/1999 |
Unit E, 1420 Clarence Ave Date Reported: October 28/1999
Winnipeg, MB, CANADA Lab Ref#: G992914
R3T 1Té Lab Quote#: 96-W238-VG
Client PO#: Wnnpg/Wstn Shps
Fax: 204-477-9194 Client Ref#: WEg140B
Sampled By: IPT
Attn: J. Derek Trinke
Certificate of Analysis
Sample Description: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

R é\‘mf

Certified By
Elaine Grant

Certffied By \
N. Boultpn, B.Sc) C.Chem,

Custonier Service Manager

All work recorded herein has been done in accordance with normal professional standards using accepred testing methodologies and QA/QC procedures. Philip

Analytical is limired in liability  the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 davs following reporting
or as per specific contractual arrangements,
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 28/1999

Client : Morrow Environmental Consultants Inc. Lab Ref # G992914
Contact; J. Derek Trinke Lab Quaote#: 96-W238-VG
Client PO#: Wnnpg/Wstn Shps
Client Ref4: Wg140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Toul SemiVolatile Hydrocarbons(C 11-(32) na 10.0 mglkg nd 20.0 yes 99 70 120 ycs na 1+ na na na yes
Mineral Oit & Grease a 100 mglkg nd 200 yes 94 78 122 yes na na na na na yes
Benzene ra 0.02 mg/kg nd 0.04 yes 86 60 120 yeos na na ta na na yes
Ethylhenzene na 0.02 mg/kg nd 0.04 yes 92 60 120 yes na na na na na yes
Toluene n 0.02 mglkg nd 0.04 yes 94 60 120 yes na na na na na yes
Towl Volatile Hydrocarbons na 10 mp/kg nd 10 yes 100 60 120 yes na na na na na yes
Xyleres(Towal} n 0.04 mg/kg nd 0.08 yes 93 60 120 yes n na na na n yes
EQL = Estimated Quantitation Limit = lowest leve] of the parameter that can be quantified with confidence
* = Unavailable due 1o dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL

Page | of 1
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Philip Analytical Services Corp

Client : Morrow Environmental Consuliants Inc.

Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report of Analysis

Report Date:
Lab Ref # :
Lab Quote #:

Client PO#:

October 28/1999

(992914
96-W238-VG

Wrnnpg/Wstn Shps

Client Ref#: W8140B
BH-99-58-3 BH-99-58-3 BH-99-58-8 BH99-57-2 BH99-57-2
Parameter EQL { Units 990720 990720 990720 990720 950720
1999/07/21 Replicate 1999/07/21 1999/07/21 Replicate
Resemblance na na EGDMO? - EGDMO? EGDMO? EGDMO?
Total SemiVolalile Hydrocarbons(C11-C32) [0.0 mg/kg 6040 7550 23200 23000
Mineral Qil & Grease 100 mg/kg 2310 2790 - .
Benzene 0.02 | mgikg nd - nd nd nd
Eshylbenzene 0.02 | mgikg 1.86 2.28 2.64 2.63
Toluene 0.02 | mgikg nd - nd nd nd
Total Volatile Hydrocarbons 10 mg/kg 253 332 275 286
Xylenes(Total) 0.0¢ mg/kg 8.11 10.9 12.0 12.2
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

- Not Requested

EGDMO? Contaminant elutes across the gasoline/diesel/motor oil range but does not match our refersnce standards.

na Not Applicable

nd parameter not detected ! = EQL higher than listed due to dilution  { ) Adjusied EQL

Page 1 of 1




Client:

lFax:

[t —

Maorrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave

Winnipeg, MB, CANADA

R3T IT6

204-477-9194

J. Derek Trinke

Date Recetved:
Date Reported:

Lab Ref#:

Lab Quote#:

Client PO#:
Client Ref#:

Sampled By:

Attached are the chromatograms for your samples

If you have any questions please call Elaine Grant,

your Service Manager at Philip Analytical Services Corp.
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PHILIP SERVICES

Mare AL
IS Sl
Client: Morrow Environmental Consultants Inc. Date Recetréd:¥" =% July 21/1999
Unit E, 1420 Clarence Ave Date Reported: October 28/1999
Winnipeg, MB, CANADA Lab Ref#: G992914
R3IT IT6 Lab Quote#: 96-W238-VG
Client PO#: Wnnpg/Wstn Shps
Fax: 204-477-9194 Client Ref#: W8140B
Sampled By: JPT
Atn: J. Derek Trinke
Certificate of Analysis
Analysis Performed: Particle Size Analysis(-10+200), wet sieving
Methodology: 1) Determination of particle size, by prescreening thru
10 mesh sieve, followed by wet sieving thru 200 mesh
screen. Expressed as % of total.
Soil Sampling & Methods of Analysis 1978
Instrumentation: 1) Wire Screen Sieves(10 mesh and 200 mesh)/Sartorius Research Balance
Sample Description: Seil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

FXase Caro_
_)au-e, C\rwu
Certified By

Elaine Grant

SWi (\Manager )
Il e
ff Bt::ﬁ]),( B% C.Chem.

Customer Service Manager

All work recorded herein has been done in accordance with normat professional standards using accepred testing methodologies and QA/QC procedures. Philip
Analytical s limited in liability to the actual cost of the pertinent analyses done. Your samples will be rewined by PASC for a period of 30 days following reporting
or as per specific contractual arrangements,
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: Cctober 28/1999
Contact: J. Derek Trinke Lab Ref # (992914
Lab Quote #: 96-W238-VG
Client PO#: Wnnpg/Wstn Shps
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
BH-99-61.3 BH-99-61-3
Parameter EQL Units 990720 990720
1999/07/21 Replicate
Percent passing 200 mesh 0.1 97.3
Percent Rewined on -10 + 200 mesh 0.1 2.7
EQL Estimated Quantitation Limit = lowest level of the paramerer that can be quantified with confidence.
- Not Requested

Page 1 of |
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PHILIP SERVICES

Client: Morrow Environmenta!l Consultants Inc, Date Received:
Unit E, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T 176 Lab Quote#:

Client PO#:

Fax: 204-477-9194 Client Ref#: -

Sampled By:

Aun: J. Derek Trinke

Certificate of Analysis

Analysis Performed: Minerat Oil and Grease(Gravimetric)
Methodology: 1) Analysis of Mineral Oil and Grease gravimetrically in
soil.

U.S. EPA Method No. 413.1

Instrumentation: 1) Sartorius Research Balance, Model R200D

Sample Description: Soil

QAMQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

Certified By
Elai rant

anager

‘ /
Jf E‘ 1

Certiffed Byg

N. oultop, .Sc.} C.Chem.

Cus mey’Service Manager

July 21/1999

December 17/1999

G992914

96-W238-VG
Wnnpg/Wstn Shps
W8140B

JPT

All work recorded herein has been denc in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting

or as per specific contractual arrangemendts.
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Philip Analytical Services Corp

Certificate of Quality Control

: Date Reported: December.17/1999
Client : Morrow Environmental Consultants Inc. Lab Ref # G992914
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG

Client PO#: Wnnpg/Wstn Shps

Client Ref#: Wg140B
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Parameter (spike} EQL Units Result | Limit | Accept { Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceplable
Mincral Qil & Grease ™ 100 mg/kg nd 200 yes 94 78 122 yes na na na na na yes
EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis

=2
]

Not Applicable

Insufficient Sample Submitted
paremeter not detected

trace level less than EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date:  December 17/1999
Contact: J. Derek Trinke Lab Ref # (992914
Lab Quote #: 96-W238-VG
Client PO#: Wnnpg/Wstn Shps
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
BH-99-58-3 BH-99-58-3
Parameter EQL Units 900720 990720
1999/07/21 Replicate
Mineral Oif & Grease 100 | mgikg 2310 2750
EQL Estimated Quantitation Limit = lowest level of the parameter that ¢an be quantified with confidence.
Page ! of |
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PHILIP SERVICES

lient:Morrow Environmental
roject Reference:W8140B
Work Order: G992914V

'atrix: Soil
ompound
'hloromethane
iny! chloride
Bromomethane
lhloroethane
ichlorofluoromethane
Acetone
1-Dichloroethene
Iichforomethane (Methylene Chloride)
trans-1,2-Dichloroethene
- adethyi-t-Butyl Ether
U‘I-Dich!oroethane
ethyl Ethyl Ketone (MEK)
~ ¢is-1,2-Dichlorgethene
| loraform
| W82-Dichloroethane
~1,1,1-Trichloroethane
rbon Tetrachloride
Enzene
1,2-Dichloropropane
__gichioroethene
omaodichloromethane
.~ cis-1,3-Dichloropropene
Ethyl Isobutyl Ketone (MIBK)

ns-1,3-Dichloropropene
v1,2-Trichloroethane
Toluene

Hexanone
bromochioromethane

- jtrachloroethene (Perchioroethylene)
| I1 ,1,2-Tetrachloroethane

i Chlorobenzene

g ylbenzene

; iXylene&p-Xylene

omoform

- Styrene
| i,Z,Z-Tetrachloroethane

yiene
- 4.3-Dichlorobenzene
E-Dichlorobenzene
-Dichlorobenzene

Surrogate Standard Recoveries:

eromoflucromethane
oluene-d8

iromoﬂuorobenzene

1,2-Dibromoethane (Ethylene dibromide)

[CEPI TS B Y PR P

Units: micrograms/gram (ug/g) dry weight
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EQL BH-99-59-4-990720

Ha/g

1.0
0.5
1.0
1.0
0.2
10.0
0.1
0.5
0.1
0.1
0.1
5.0
0.1
0.1
0.1
0.1
0.1
0.05
0.1
0.1
0.1
0.1
5.0
0.1
0.1
0.1
5.0
0.1
0.1
0.1
0.1
0.1
0.1
0.1
01
0.1
0.1
0.1
0.1
0.1
0.1

nd
0.3
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
2.4
nd
nd
nd
nd
nd
nd
0.1
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

Control Limits: 70-130%

100%
98%
99%
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VOLATILE ORGANIC COMPOUNDS

Dup.

nd
*0.3
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
2.7
nd
nd
nd
nd
nd
nd
0.1
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

101%
95%
102%

Ly rn

YL, e

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
04
nd
nd
nd
nd
nd
nd
nd
nd
nd
0.3
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

100%
99%
897%

g
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Date: 26-Oct-99

BH-99-61-3-990720
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PHILIP SERVICES
Client:Morrow Environmental VOLATILE ORGANIC COMPOUNDS
Project Reference:W81408 Date: 26-Oct-99
Weork Order: G992914V Units: micrograms/gram (jg/g) dry weight
Matrix: Soil
Method Blank Spiked Method Blank
EQL Upper % Lower Upper
Compound Hg/g Result Limit Accept Recovery Limit Limit Accept
Chloromethane 1.0 nd 1.0 yes 89 &0 140 yes
Vinyl chloride 0.5 nd 0.5 yes 90 60 140 yes
Bromomethane 1.0 nd 1.0 yes 93 60 140 yes
Chloroethane 1.0 nd 1.0 yes 95 60 140 yes
Trichlorofluoromethane 0.2 nd 0.2 yes 100 70 130 yes
Acetone 10.0 nd 10.0 yes 99 60 140 yes
1.1-Dichloroethene 0.1 nd 0.1 yes 98 70 130 yes
Dichloromethane (Methylene Chioride) 0.5 nd 0.5 yes 98 70 130 yes
trans-1,2-Dichloroethene 0.1 nd 0.1 yes 99 70 130 yes
Methyl-t-Butyl Ether 0.1 nd 0.1 yes 93 70 130 yes
1,1-Dichicroethane 0.1 nd 0.1 yes 99 70 130 yes
Methyl Ethyl Ketone (MEK) 5.0 nd 5.0 yes 97 60 140 yes
cis-1,2-Dichloroethene 0.1 nd 0.1 yes 97 70 130 yes
Chloroform 0.1 nd 0.1 yes 96 70 130 yes
1,2-Dichloroethane 0.1 nd 0.1 yes 95 70 130 yes
1.1,1-Trichleroethane 0.1 nd 0.1 yes 96 70 130 yes
Carbon Tetrachloride 0.1 nd 0.1 yes 97 70 130 yes
Benzene 0.05 nd 0.05 yes 95 70 130 yes
1,2-Dichloropropane 0.1 nd 0.1 yes 94 70 130 yes
Trichloroethene 0.1 nd 0.1 yes 100 70 130 yes
Bromodichioromethane 0.1 nd 0.1 yes 94 70 130 yes
cis-1,3-Dichloropropene 0.1 nd 0.1 yes 94 70 130 yes
Methyl [sobutyl Ketone (MIBK) 5.0 nd 5.0 yes 96 60 140 yes
trans-1,3-Dichloropropene 01 nd 0.1 yes 95 70 130 yes
1,1,2-Trichioroethane 0.1 nd 0.1 yes 98 70 130 yes
Toluene 0.1 nd G.1 yes 100 70 130 yes
2-Hexanone 50 nd 50 yes 100 860 140 yes
Dibromochloromethane 0.1 nd 0.1 yes 99 70 130 yes
1,2-Dibromoethane (Ethylene dibromide) 0.1 nd 0.1 yes 99 70 130 yes
Tetrachloroethene (Perchloroethylene) 0.1 nd 0.1 yes 101 70 130 yes
1,1,1,2-Tetrachloroethane 0.1 nd 0.1 yes 100 70 130 yes
Chlorobenzene 0.1 nd 0.1 yes 101 70 130 yes
Ethylbenzene 0.1 nd 0.1 yes 101 70 130 yes
m-Xylene & p-Xylene 0.1 nd 0.1 yes 105 70 130 yes
Bromoform 0.1 nd 0.1 yes 102 70 130 yes
Styrene 0.1 nd 0.1 yes 100 70 130 yes
1.1.2.2-Tetrachloroethane 0.1 nd 0.1 yes 95 70 130 yes
o-Xylene 0.1 nd 0.1, yes 104 70 130 yes
1,3-Dichlorobenzene 0.1 nd 0.1 yes 107 70 130 yes
1,4-Dichlorcbenzene 0.1 nd 0.1 yes 108 70 130 yes
1,2-Dichlorobenzene 0.1 nd 0.1 yes 107 70 130 yes
Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromofivoromethane 105% 99 70 130 yes
Toluene-d8 101% 101 70 130 yes
4-Bromofluorobenzene 100% 102 70 130 yes
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PHILIP SERVICES
Client:Morrow Environmental VOLATILE ORGANIC COMPOUNDS Date: 26-Oct-99

Project Reference:Wg1408
Work Order; G992914V
Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not Detected Above EQL
Dup. = Duplicate
* = Detected below EQL but passed compound identification criteria

Date of sample receipt: July 21, 1999
Date of sample analysis: July 22, 1999

Analyticat Method:

Due to a level of some target compounds beyond the appropriate range, the sample could not be analysed by the low
level direct purge method. The sample was analysed by medium level purge & trap (US EPA Method 5035)
gas chromatography/mass spectrametry using US EPA Method 82608 (modified).

Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: Al work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement.

Job Approved By:

%TJM«A ...................
JacKy Takeuchi, B.A.Sc., C.Chem.

Analytical Chemist
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PHILIP SERVICES

Client:

Fax:

Attn:

Analysis Performed:

Methedology:

Instrumentation:

Morrow Environmental Consultants [nc.

Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Received™" "~ July 22/1999
Date Reported: October 28/1999

L.ab Ref#: (992948
Lab Quote#: 96-W238-VG
Client PO#: WestonYrd
Client Ref#: WE81408
Sampled By: IDT

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C11-C32

Total Purgeable Hydrocarbon

1) The characterization of HydroCarbon in soil by GC

analysis, following a solvent extraction.
U.S. EPA Method No.8011(microextraction)
2) The analysis of Total Purgeable Hydrocarbons by static
headspace capilllary GC/PID/FID.
U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S

2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Sample Description: Soil

QA/QC:

Results:

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

P Crre™

Certified By
Elaine Grant

N. Bdulton B.S?&.Chem.

All work recorded herein has been done in accordance with normal professional standards using accepted resting methodologies and QAJQC procedures. Philip

Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporing
or as per specific contractual armngements.

Tl s W s Misse g g

R N R R A R R Y R R ST U T HE W N Page ] @

LT TR S T I B T B L T I T I R TR e e N N I P TS PR AR TT]




I |
N N D B N D N G B T B B aE T G TN BN W e
Philip Analytical Services Corp

Chient : Morrow Environmental Consultants Inc.

Certificate of Quality Control

Date Reported:

Ociober 28/1999

LLab Ref # (992948
Contact: J. Derek Trinke Lab Quole#:; 96-W238-VG
Client PO#: WestonYrd
Client Ref#: W§8140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Result { Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Tow! SemiVolaile Hydrocarbors(C11-C32) n 10.0 mg/kg nd 20.0 yes 95 70 120 yes na na na na na yes
Toral Purgeable Hydrocarbon n 10.0 mg/kg nd 20.0 yes na na na na na na na na na yes
E?L = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence

= Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted
nd = parameter not detected

TR = trace level less than EQL

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

1

Report Date: October 28/1999
Contact: J. Derek Trinke Lab Ref # : (992948
Lab Quote #: 96-W238-VG
Client PO#: WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
BH%% 63-2 BH99 63-2 BH99 §4-3 BH99 54.3 BH99 65-3
Parameter EQL | Units 950721 990721 990721 990721 99072
1999/07/21 Replicate 1999/07/21 Replicate 1999/07/21
Resemblance na na - EGD? EGD? EGD?
Total SemiVelatile Hydrocarbons(C11-C32) 10.0 | mgikg - 1160 1150 590
Total Purgeable Hydrocarbon 10.0 | mg/kg nd nd - - -
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence,

- Not Requested

EGD? Cuntaminant elutes in the gasoline/diesel range but does not match our reference standards.
na Not Applicable

nd parameter not detected T = EQL higher than listed dug to dilution () Adjusted EQL

Page 1 of 1
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PHILIP SERVICES

lient: Morrow Environmental Consultants Inc. Date Received: July 22, 1999
Unit E, 1420 Clarence Ave Date Reported: August 12, 1999
Winnipeg, MB, CANADA Lab Ref#: G992948
R3T 1T6 Lab Quote#: 96-W238-VG

Client PO#: Weston'Yrd
Fax: 204-477-9194 Client Ref#: W31408
Sampled By: IDT

[
=
5

T. Derek Trinke

Attached are the chromatograms for your samples

If you have any questions please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.
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)ai&,?ile C:\HPCHEM\ 2\DATA\JUL2699\013F1301.D

S e e e - - e - F - O Ty P

Sample Name:

2948-43

« Injection Date 07/26/1999 6:30:54 PM Seq. Line 13
Sample Name 2948-43 Vial : 13
Acg. Operator D. MCLEOD Inj : 1
_ Inj Volume 1 ul
Sequence File C: \HPCHEM\ 2\ SEQUENCE\JUL2699 .S
Method C: \HPCHEM\ 2\METHODS\4TPHIFA .M
Last changed : 07/22/1999 10:11:13 AM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
FID1 A, (JUL2699W013F1301.D)
{  counts | 2 B
; @0 P
. 20000 |© Y
; 18000
I
!
I 16000
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12000
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w
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w
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(o]
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o
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OSCrument 4 07/26/1999 7:08:00 PM D. MCLEOD
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la;;, File C:\HPCHEM\2\DATA\JUL2699\012F1201.D : Sample Name: 2948B-42QC |

Injection Date : 07/26/1999 5:42:32 DM Seq. Line : 12
Sample Name : 2948-42QC ‘ Vial : 12
Acg. Operator : D. MCLEOD Inj : 1
I Inj Volume : 1 pul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\JUL2699.5S
Method : C:\HPCHEM\2\METHODS\4TPHIFA.M
' Last changed : 07/22/1999 10:11:13 AM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
I FIDT A, (JUL2693'012F 1201.0)
counts | |2 $o
112 & -
l 20000 | T @
w
0
o
od
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18000 - <
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16000 | %
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l 14000 &
o
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2000 ' s
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':'_._trument: 4 07/26/1999 6:19:36 PM D. MCLEOD Page 1 of 2




atasFile C:\HPCHEM\2\DATA\JUL2699\011F1101.D

Injection Date
Sample Name
Acg. Operator

Sequence File
Method
Last changed

e b - F B F  F F N T I DY

07/26/1999 4:54:11 PM
2948-41

D. MCLEOD Inj
Inj Volume
C:\HPCHEM\ 2\ SEQUENCE\JUL2699 .8 '
C:\HPCHEM\ 2\METHODS\4TPHIFA .M

07/22/1999 10:11:13 AM by D. MCLEOD

Sample Name:

2948-41

4TPHIF METHOD FOé FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT

FIDT A, (JUL2693\011F1101.0)
counts | |2 @ 3
Lo} @ (1]]
200004 [© ¥ @
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2000 -
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nstrument 4

07/26/1999 5:31:17 PM D. MCLEOD
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Client: Morrow Environmenta! Consultants Inc. VOLATILE ORGANIC COMPOUNDS
Project Reference: WB140B Date: 26-Oct-99
Work Order: G992948V Units: micrograms/gram (pg/g) dry weight
Matrix: Soil
Compound EQL BH99-63-2-990721 BH99-63-2-990721
uglg Dup.
Chloromethane 0.005 nd nd
Vinyl chloride 0.003 0.036 0.034
Bromomethane 0.005 nd nd
Chloroethane 0.005 0.044 0.044
Trichlorofluoromethane 0.005 nd nd
Aceteone 0.050 nd nd
' 1,1-Dichloroethene 0.002 0.2 0.2
Dichloromethane (Methylene Chloride) 0.010 nd nd
trans-1,2-Dichloroethene 0.002 0.002 0.002
Methyl-t-Butyl Ether 0.002 nd nd
l 1,1-Dichloroethane 0.002 0.4 *0.4
Methyl Ethyl Ketone {MEK) 0.025 nd nd
cis-1,2-Dichloroethene 0.002 0.085 0.101
Chloroform 0.002 nd nd
' 1,2-Dichloroethane 0.002 0.007 0.008
1,1,1-Trichloroethane 0.002 0.4 0.3
' Carbon Tetrachloride 0.002 nd nd
Benzene 0.002 nd nd
1,2-Dichloropropane 0.002 nd nd
Trichloroethene 0.002 0.062 0.074
Bromodichloromethane 0.002 nd nd
cis-1,3-Dichloropropene 0.002 nd nd
Methyl Isobuty! Ketone (MIBK) 0.025 nd nd
' trans-1,3-Dichloropropene 0.002 nd nd
1,1,2-Trichloroethane 0.002 nd nd
Toluene 0.002 nd nd
2-Hexanone 0.025 nd nd
' Dibromochloromethane 0.002 nd nd
1,2-Dibromoethane {Ethylene dibromide) 0.002 nd nd
Tetrachlorcethene {Perchloroethylene) 0.002 0.014 0.017
1.1.1,2-Tetrachloroethane 0.002 nd nd
Chiorobenzene 0.002 nd nd
Ethylbenzene 0.002 nd nd
m-Xylene & p-Xylene 0.002 nd nd
Bromoform 0.002 nd nd
Styrene 0.002 nd nd
1.1.2,2-Tetrachloroethane 0.002 nd nd
o-Xylene 0.002 nd nd
1.3-Dichlorobenzene 0.002 nd nd
1.4-Dichlorobenzene 0.002 nd nd
1,2-Dichlorobenzene 0.002 nd nd
I Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromofluoromethane 101% 103%
l Toluene-d8 99% 97%
4-Bromofluorobenzene 101% 100%
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FHILIP SERVICES

Client; Morrow Environmental Consultant:

Project Reference: W8140B
Work Order: 5992948V
Matrix: Soil

Compound

Chloromethane

Vinyl chioride
Bromomethane
Chlorcethane
Trichiorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
Methyl-t-Butyl Ether
1,1-Dichloroethane

Methyl Ethyl Ketone (MEK)
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
cis-1,3-Dichloropropene
Methyl Isobutyl Ketone {(MIBK)
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene

2-Hexanone
Dibromochloromethane

1,2-Dibromoethane (Ethylene dibromide)

Tetrachloroethene (Perchloroelhylene)
1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

m-Xylene & p-Xylene
Bromoform

Styrene
1,1,2,2-Tetrachioroethane
o-Xylene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

dovehnin Peovid Nsspsegin v

Page 2 of 3

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (ug/g) dry weight

EQL
Ha/g
0.005
0.003
0.005
0.005
0.005
0.050
0.002
0.010
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

IR FES TR S

EERRTIRTI N WA IS

Method Blank

Result

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd |
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

102%
96%
96%

Upper
Limit
0.005
0.003
0.005
0.005
0.005
0.050
0.002
0.010
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

PR S TR

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes

%

84
89
96
92
96
95
96
a7
100
97
a8
96
100
98
96
99
98
100
a7
102
97
85
96
85
97
99
98
96
99
99
97
o8
100
101
101
100
96
99
105
102
101

98
97
99

Lower
Accept Recovery Limit

70
70
70

Date: 26-Qct-99

Spiked Method Blank
Upper

Limit
140
140
140
140
130
140
130
130
130
130
130
140
130
130
130
130
130
130
130
130
130
130
140
130
130
130
140
130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130
130

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
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PHILIP SERVICES
Client: Morrow Environmental Consultants Inc, VOLATILE ORGANIC COMPOUNDS Date:

Project Reference: W8140B
Work Order: G992948V
Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not Detected Above EQL
Dup. = Duplicate
** = Data obtained from medium level purge & trap

Date of sample receipt: July 22, 1999
Date of sample analysis: July 25 & 26, 1998
Analytical Method:

The soil samples were analysed by low level purge & trap (US EPA Method 5035) gas
chromatography/ mass spectrometry using US EPA Method 82608 (modified).

26-0ct-99

The soil samples were also preextracted in methano! and the extracts analysed by medium level purge & trap

(US EPA Method 5030A) gas chromatography/mass spectrometry using US EPA Method 8260B (modified).

Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done in accordance with normal professional standards using

accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractuaf arrangement.

Job Approved By:

Jackyl Takduchi, B.A.Sc., C.Chem.
Analytical Chemist
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PHILIP SERVICES

Client:  Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA ‘.-

R3T 1T6
Fax: 204-477-9194

Aun: J. Derek Trinke

Analysis Performed:

Methodology:

[nstrementation:
Sample Description:
QA/ QC:

Results:

AR Lab Ref#:
) \‘,\faxj;nl\\i;i"ﬁa : Lab Quote#:
Client PO#: -

REVISED REPORT Client Refd:

Sampled By:

Certificate of Analysis

HydroCarbon Characterization, FID
1) HydroCarbon characterization is done by GC analysis,
following a solvent extraction.
U.5. EPA Method No.8011({microextraction)
1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FiD, A/S
Oil/Gasoline/Fuel

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

~ - —————
@C (- (_é/\ Ylin_
Certified By
Elaine Gramnt

Servj Pkmg,ir/
Certe
KQ . B.Sc., C Chem.

Cu:.tomer Service Manager

Date Received:
Date Reported:

September 1/1999
November 12/1999
G993671
96-W238-VG
EA301/Weston Yd
w3a140B
JDT/SAD

All work recorded herein has been done in accordance with normal professional standards wsing aceepied testing methodologies and QA/QC procedurcs. IPhilip

Anatytical is limited in diability to (he actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporing

or as per specilic contractual arrangements,
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Philip Analytical Services Corp

Client : Morrow Environmental Consultants inc.

Contact: J. Derek Trinke

REVISED REPORT

Report of Analysis

Report Date:

Lab Ret #

Lab Quote #:

November 12/1999

G993671
96-W238-VG

Client PO#: EA301/Weston Y
Analysis of Oil/Gasoline/Fuel Client Ref#: WB81408
LHC-35-10- LHC-98-10- LHC-08-13-
Parameter EQL | Units 990431 990831 990831
1999/08/31 Replicate 199%/08/31
Resemblance na na ED? . ED?
Toual Extractable Hydrocarbons(C07-C10} na 591 - 4.24
Total Extractable Hydrocarbons(C11-C20) na 89.1 - 3.4
Tota] Extractable Hydrocarbons(C20-C032) na 5.04 1.33
EQL Estimated Quantitation Limit = lowest level of the parameter that can be guantificd with confidence.
- Not Requested
ED? Contaminant clutes in the diesel range but does nt match reference standard.

ni Not Applicable

Page | of |



Data File C:\HPCHEM\2\DATA\SEP0799\071B2101.D

Sample Name:

3671LHC-1'

Injection Date 09/08/1999 4:43:22 AM Seg. Line 21
Sample Name : 3671LHC-13 vial 71
Acg. Operator : D MCLEOD Inj 1 l
’ Inj Volume 1 ul
Acg. Methed C:\HPCHEM\2\METHODS\4TPHIFA .M
Last changed 09/03/1999 11:04:01 AM by D MCLEOD
Analysis Method C:\HPCHEM\2\METHODS\4HCCR .M
Last changed : 09/09/1999 2:28:49 PM by D MCLEOD
4TPHIR METHOD FOR REAR CHANNEL ON FID IV-15M,DB1-HT l
FIDZ B, (SEP0799\071B2101.0)
conts Q2 R 2 2 S =4 =4 1
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instrument 4 09/09/1999 2:25:18 PM D MCLEOD Page 1 of 2




.aca File C:\HPCHEM\2\DATA\~"P0799\070B2001.D ; sample Name: 3671-LHC-10Q

Ipjection Date : 09/08/1999 3:55:30 AM . Seq. Line : 20
ample Name : 3671-LHC-10 Vial : 70
' Acq. Operator : D MCLEOD Inj : 1
Inj Volume : 1 pul
Acg. Methcd : C:\HPCHEM\Z\METHODS\4TPHIFA.M
Last changed : 09/03/1999 11:04:01 AM by D MCLEOD
Analysis Method C:\HPCHEM\ 2\METHODS\4HCCR .M
Last changed : 09/09/1999 2:24:57 PM by D MCLEOD
(modified after loading)
l 4TPHIR METHOD FOR REAR CHANNEL ON FiID IV-15M,DB1-HT
I FID2 B, (SEPO799W07082007.0)
counts G 12 B b= & @ > o
e © O o @ o
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PHILIP SERVICES

Client:  Morrow Environmental Consultants nc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA

R3T 1Ts
Fax: 204-477-9194

Atln: J. Derek Trinke

Date Recéi ved: , September 15/1999

3L

Date Reported: October 26/199¢

Lab Ref#:

G993888
Lab Quote#: 96-W238-vG
Client PO#: EA301/Weston Yd
Client Ref#: W8140B
Sampled By: T IDT

Certificate of Analysis

Analysis Performeq:

30 Element ICP-
Methodology:
Plasma Magg
U.S. EPA Me
Instrumentation:

Sample Description: Water

QA/QC:

Results:

1) Analysis of trace metals in water

MS Scan

by Inductively Coupled
Spectrophotometry.

thod No. 200.8(M0diﬁcation)

1) PE Sciex ELAN 6000 ICP-MS Spectrometer

Refer to CERTIFICATE OF QUALITY CONTROL report,

Refer 10 REPORT of ANALYSIS attached.

Certified By
Elain
Servi

All work recorded herein
Analytical is limited in lia
OT 45 per specific contract

has been done in accordance with normal
bility 1o the actual cost of the pertinent an
ual arrangements.

s

TR Velan [eaadd Mississattea, Cnnee 4 Janl

¢ Grant

professional standands using accepted testing methodologies and QA/QC proceduyres. Philip
a

lyses done. Your samples will be retained by PASC for a period of 30 days following reporting
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/1999
Client : Morrow Environmental Consultants Inc. Lab Ref # : G993888
Contact; J, Derek Trinke Lab Quote#: 96-W238-VG

Client PO#: EA301/Wesion Yd

Client Ref#: Wwg1408
Analysis of Water

Process Rlank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC

Parameter (spike) EQL Units Result | Limit | Accept Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable .
Alusminum m 0.005 mg/L nd 0.01 yes 94 80 120 yes na na na na na ¥es
Antimony ] 0.0005 mg/L nd 0.001 yes 102 a0 120 yes na n na w3 na yes
Arscnic na (.002 mgfl nd 0.004 yes 99 80 120 yes na na na na na yes
Batium na 0.005 mg/L nd 0.01 yes 102 80 120 yes na na - na na . na yes
Beryllium ra 0.001 mg/L nd 0.002 yes 96 80 120 yes na na na na na yes
Bismuth L] 0.001 me/L nd 0.002 yes 93 B0 120 yes na nia i mn n yes
Boron . nz 0.005 mg/L nd 0.02 yes 93 80 120 yes na na na na na yes
Cadmium na 0.0001 mg/L nd 0.0002 yes 99 80 120 yes na na na na na yes
Calcium r 0.5 mgfl nd 0.5 yes 100 80 120 yes na na na na na yes
Chromium a 0.005 mg/L nd 0.0t yes 92 80 120 yes na na na n na yes
Cobah m 0.0001 mg/L ] 0.0002 yes 99 80 120 yes na na na na na yes
Copper n 0.0005 mg/L nd 0.001 yes 91 B0 120 yes na na na na na yes
fron na .03 mp/L nd 0.05 yes 110 B0 120 yes na na na na na yes
Lead m 0.0005 mg/L nd 0.001 yes 92 50 120 yes na na na na na yes
Magretium L 0.05 g/l nd 0.t yes 109 80 120 yes na na na na na yes b
Manganese m 0.005 mg/L nJ 0.01 yes 97 80 120 yes na na na na na yes
Malyhdenum m 0.001 mg/L nd 0.002 yts 108 30 120 yes na na na na na yes
Niclel ra 0.001 mg/L nd 0.002 yes 88 80 120 yes na na na nz na yes
Phosphorus m 0.05 mgfl nd Q. yes 106 80 120 yes na na na na na yes
Potassium n 0.1 mg/L nd 0.2 yes 100 80 120 yes na na na na na yes

EQL = Estimated Quantitztion Limit = lowest level of the parameter that can be quantified with confidence
hd = Unavailable due 1o dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted

nd = parameter not detected

TR = trace level less than EQL

Page | of 2




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/1999
Client : Morrow Environmental Consultants Inc. Lab Ref # : G993888
Contact: J. Derek Trinke Lab Quoic#: 96-W238-VG

Client PO#: EA301/Weston Yd

Client Ref#: W8140B
Analysis of Water

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC

Parameter {spike) EQL Units Result | Limit Accept | Result | Limit | Limit Accept | Result | Target | Limit | Limit Accept | Acceptable
Selenium na 0.002 mg/L nd 0.004 yes 96 80 120 yes o1 ni n 13 na yes
Silver n 0.0001 mg/L nd 0.0002 yes IS 50 150 yes ia na 3 na na yes
Sodium m 0.1 mg/L nd 0.2 yes o9 30 120 yes na na na na na yes
Strortium na 0.001 mg/L. nd 0.002 yes 101 80 120 yes na na na na ra yes
Thattium ] 00005 mg/L nd 0.0001 yes 95 BO 120 yes na na na na na yes
Tin ™ 0.001 mg/L nd 0.002 yes 106 80 120 yes na na na na na yes
Tianium m 0.005 mg/L nd 0.01 yes 91 80 120 yes na na na na m yes
Uranium na 0.0001 mg/l. nd 0.0002 yes 94 80 120 yes na na na na na yes
Varadium n 0.0005 mg/L nd 0.001 yes 96 g0 120 yes na na na na na yes
Zinc na : 0.002 mg/L nd 0.005 yes 94 80 120 yes na na na na na yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantifted with confidence
. = Unavailable due 1o dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submiited

nd = pamameter not detected

TR = trace level less than EQL

Page 2 of 2
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # : G993888
Lab Quote #: 96-W238-VG
Client PO#: EA301/Weston Yd
Analysis of Water Client Ref#: W8140B
MW33.56- MW99.56- MW99.59- MW99-6]1- MW09.63.
Parameter EQL | Units 990914 990914 990914 990914 950914
1999/09/14 Replicate 1999/09/14 1999/09/14 1999/09/14
Aluminum 0.005 | mg/L nd nd 0.007 0.005 nd
Antimony 0.0005 | mg/1, 0.0091 0.0094 0.0075 0.0041 0.0079
Arsenic 0.002 | mg/L nd nd 0.008 3.004 0.003
Barium 0.005 | mg/L 1.36 1.37 0.564 0.413 0.578
Beryllium 0.031 | mg/L nd nd nd nd nd
Bismuth 0.001 | mg/L nd nd nd nd nd
Boron 0.005 | mg/L 0.450 0.463 0.312 0.370 0.529
Cadmium 0.0001 | mg/L nd nd nd 0.0002 nd
Calcium 05 | mgiL 120 123 220 " 344 231
Chromium 0.005 | mg/L nd!{0.050) nd!(0.050) nd!(0.050) nd!{(0.050) nd!(0.050)
Cobalt 0.0001 | mg/L 0.0001 0.0001 0.0037 0.0012 0.0027
Copper 0.0005 [ mg/L 0.0020 0.0025 0.0005 0.0062 0.0044
[ron 0.03 | mg/L nd nd 6.81 0.03 rd
Lead 0.0005 | mg/L nd nd nd nd nd
Magnesium 0.05 | mg/L 53.0 52.6 199 517 236
Manganese 0.005 | mg/L 0.131 0.130 1.95 0.859 0.860
Molybdenum 0.001 | mg/L 0.009 0.010 0.004 0.007 0.014
Nickel 0.001 | mg/L 0.005 0.005 0.009 0.016 0.013
Phosphorus 0.05 | mg/L nd nd 0.32 nd nd
Potassium 0.1 mg/L 7.3 7.4 83 10.4 1.8
Selenium 0.002 | mg/L nd nd ng nd 0.002
Silver 0.0001 | mg/L nd nd nd nd nd
Sodium 0.1 mg/L 142 144 185 463 251
Steontium 0.001 | mg/L 0.382 0.899 1.22 2.51 1.37
Thatlium 00005 | mg/L nd nd nd - nd nd
Tin 0.001 | mg/L nd nd nd nd nd
Titanium 0.005 | mg/L nd nd nd nd nd
EQL Estimated Quantitation Limit =

parameter not detected

= EQL higher than listed due to dilution () Adjusted EQL

Page 1 of 4
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # : (993888
Lab Quote #: 96-W238-VG
Client PO#: EA301/Weston Yd
Analysis of Water Ciient Ref#; W8140B
MW99.56. MW99.56- MW55.59- MW99.61. MW99.53-
Parameter EQL | Units $50014 990914 990514 590914 990914
1999/09/14 Replicate 1999/09/14 1999/09/14 1999/09/14
Uranium 0.0001 | mg/L 0.0078 0.0078 0.0076 0.0327 0.0140
Yanadium 0.0005 | mg/L 0.0035 0.0030 0.0036 0.0047 0.0046
Zine 0.002 | mg/l. 0.249 0.253 0.076 0.156 0.233
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
Page 2 of 4




Philip Analytical Services Corp

Report of Analysis

1

Client : Morrow Environmental Consultants Inc.

Report Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # : (G993888
Lab Quote #: 96-W238-VG
Client PO#: EA301/Weston Yd
Analysis of Water Client Ref#: WE140B
MW99.82.
Parameter EQL Units 990914
1999/09/14
Aluminum 0.005 | mg/L 0.006
Antimony 0.0005 | mg/L 0.0037
Arsenic 0.002 | mg/L 0.008
Barium 0.005 | mg/L 0.359
Beryllium 0.001 § mg/L nd
Bismuth 0.00t | mg/L nd
Baron 0.005 | mg/L 0.242
Cadmium 0.0001 | mg/L nd
Calcium 0.5 mg/L 212
Chromium 0.005 | mg/L, nd!(0.050)
Cobalt 0.0001 | mg/L 0.0036
Copper 0.0005 | mg/L nd
Tron 0.03 | mg/L 6.41
Lead 0.0005 | mg/L nd
Magnesium 0.05 | mg/L 191
- {Manganese 0.005 { mg/L 1.89
Molybdenum 0.001 | mg/L 0.004
Nickel 0.001 | mg/L 6.009
Phosphorus 0.05 | mg/L 0.33
Potassium 0.1 mg/L 8.4
Selenium 0.002 | mg/L nd
Silver 0.0001 | mg/L nd
Soedium 0.1 mg/L 176
Ssrontium 0.001 | mg/L [.16
Thallium 00005 | mg/L nd
Tin 0.001 | mg/L nd
Titanium 0.005 | mg/L nd
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameter pot detected ! = EQL higher than listed due to dilution () Adjusted EQL
Page 3 of 4



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: October 26/1999
Contact: J. Derek Trinke Lab Ref # : G993888
Lab Quote #: 96-W238-VG
Client PO#: EA301/Weston Yd
Analysis of Water Client Ref#: W3g140B
[ MW99.82-
Parameter EQL Units 990914
1999/09/14
Uranjum 0.0001 | mg/L 0.0073
Yanadium 0.0005 | mg/t 0.0037
Zine 0.002 | mg/L 0.027
EQL

Estimated Quantitation Limit = Jowest level of the parameter that can be quantified with confidence.

Page 4 of 4
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PHILIP SERVICES T
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Client:  Morrow Environmental Consuliants Inc. Date Received: September 15, 1999
Unit E, 1420 Clarence Ave Date Reported: December 17, 1999
Winnipeg, MB, CANADA Lab Ref#; GY93888
R3T 1T6 - Lab Quote#: 96-W238-VG
Client PO#: EA301/Weston Yd
Fax: 204-477-9194 Client Ref#: W81408
Sampled By: IDT

o
=
=

J. Derek Trinke

Attached are your results for VOC's

If you have any questions please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.
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PHILIP SERVICES

Client: Morrow Environmental
Consuitants Inc.
Project Reference: EA301/Weston Yd

Work Order: G893888V
Matrix: Water

Compound

Chloromethane

Vinyl chloride
Bromomethane
Chloroethane
Trichloroflugromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
Methyl-t-Butyl Ether
1,1-Dichloroethane

Methyl Ethy! Ketone (MEK)
cis-1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Trichloroethene
Bromodichloromethane
cis-1,3-Dichloropropene
Methyl Isobutyl Ketone (MIBK)
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene

2-Hexanone
Dibromochloromethane
1,2-Dibromaoethane (Ethylene Dibromide)
Tetrachloroethene (Perchloroethylene)
1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

m-Xylene & p-Xylene
Bromoform

Styrene
1,1,2,2-Tetrachloroethane
o-Xylene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

EQL
Hg/L

002050000

oOo0ooowmo )
Mivbhomvbbob S mo

ooo
[N

Page 1 of 5

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)

MW89-55
-990914

sl Renn D Mississatnn Uinrarne ananda b/ U

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

Control Limits: 70-130%

105%
101%
94%

FIIEIE % ongh e e STEV D T Uity &

To] vrtioss

MM s}

LY

MW99-56 MW99-56

-990914
DF=10

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
2.6
nd
1.8
nd
nd
6.7
nd
nd
nd
52
nd
nd
nd
nd
nd
nd
nd
nd
nd
101
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

113%
95%
94%

-850914
DF=10
Dup.

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
2.3
nd
2.5
nd
nd
5.8
nd
nd
nd
45
nd
nd
nd
nd
nd
nd
nd
nd
nd
833
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

109%
97%
90%

Date:

EQL
Hg/L

250
125
125
125
125
2500

250
50
50

1250
50

17-Dec-99

MWS9-59
-990914
DF=250

nd
1260
nd
nd
nd
nd
nd
nd
*48
nd
nd
nd
16200
nd
nd
nd
nd
nd
nd
*46
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd -
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

105%
99%
93%

®

|




(ot — S

PHILIP SERVICES

Client; Morrow Environmental
Consultants Inc.
Project Reference: EA301/Weston Yd

Work Order: G993888V
Matrix; Water

Page2 of §

VOLATILE ORGANIC COMPOUNDS

Units: microgramsfiter {pg/L)

Compound EQL MW99-60 EQL MW99-61
ug/L -990914 pa/L -990914
DF=25
Chloromethane 1.0 nd 250 nd
Vinyl chloride 0.5 215 12.5 nd
Bromomethane 0.5 nd 12.5 nd
Chloroethane 0.5 *0.3 12.5 nd
Trichlorofluoromethane 0.5 nd 12.5 nd
Acetone 10.0 nd 250 nd
1,1-Dichloroethene 0.2 0.3 5.0 88.6
Dichloramethane (Methylene Chloride) 1.0 nd 25.0 nd
trans-1,2-Dichloroethene 0.2 2.2 5.0 nd
Methyi-t-Butyl Ether 0.2 nd 5.0 nd
1,1-Dichloroethane 0.2 19.1 5.0 19.2
Methyl Ethyl Ketone (MEK) 5.0 nd 125 nd
cis-1,2-Dichloroethene 0.2 26.6 5.0 7.4
Chloroform 0.2 nd 5.0 8.8
1,2-Dichloroethane 0.2 nd 50 nd
1.1,1-Trichloroethane 0.2 *0.1 50 339
Carbon Tetrachicride 0.2 nd 5.0 nd
Benzene 0.1 nd 2.5 nd
1,2-Dichloropropane 0.2 nd 5.0 nd
Trichloroethene 0.2 2.2 5.0 307
Bromodichloromethane 0.2 nd 50 nd
cis-1,3-Dichloropropene 0.2 nd 5.0 " nd
Methyl Isobutyl Ketone (MIBK) 5.0 nd 125 nd
trans-1,3-Dichloropropene 0.2 nd 5.0 nd
1,1,2-Trichloroethane 0.2 nd 5.0 nd
Toluene 0.2 0.2 5.0 nd
2-Hexanone 50 nd 125 nd
Dibromochloromethane 0.2 nd 50 nd
1,2-Dibromoethane (Ethylene Dibromide) 0.2 nd 5.0 nd
Tetrachloroethene (Perchloroethylene) 0.2 *0.1 5.0 481
1,1,1,2-Tetrachloroethane 0.2 nd 5.0 nd
Chlorobenzene 0.2 nd 5.0 nd
Ethylbenzene 0.2 nd 5.0 nd
m-Xylene & p-Xylene 0.2 nd 5.0 nd
Bromoform 0.2 nd 5.0 nd
Styrene 0.2 nd 50 nd
1,1,2,2-Tetrachloroethane 0.2 nd 50 nd
o-Xylene 0.2 nd 5.0 nd
1,3-Dichlocrobenzene 0.2 nd 5.0 nd
1,4-Dichlorobenzene 0.2 nd 50 nd
1,2-Dichliorobenzene 0.2 nd 50 nd
Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromofluoromethane 101% 109%
Toluene-d8 105% 96%
4-Bromofluorobenzene 104% 92%

EQL
Hg/L

100
50

Date: 17-Dec-99

nd
*32
nd
88
nd
nd
445
nd
nd
nd
720
nd
207
nd
20
905
nd
nd
nd
111
nd
nd
ngd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

109%
96%
90%

nd
*34
nd
88
nd
nd
466
nd
nd
nd
742
nd
214’
nd
20
957
nd
nd
nd '
114
nd

nd °

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

111%
95%
94%

MW99-63 MW99-83
-990914
DF=100

-990914
DF=100

®



= |

PHILIP SERVICES

Client: Morrow Environmental
Consultants [nc,
Project Reference: EA301/Weston Yd

Work Order: G993888V
Matrix; Water

Compound

Chloromethane

Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chioride)
trans-1,2-Dichloroethene
Methy!-1-Butyl Ether
1,1-Dichloroethane

Methyl Ethyl Ketone {MEK)
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachioride
Benzene
1,2-Dichloroprapane
Trichloroethene
Bromodichloromethane
cis-1,3-Dichloropropene
Methyl |sobutyl Ketone (MIBK)
trans-1,3-Dichloropropene
1.1,2-Trichloroethane
Toluene

2-Hexanone
Dibromochloromethane

1,2-Dibromoethane (Ethylene Dibromide)

Tetrachioroethene (Perchioroethylene)
1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene

m-Xylene & p-Xylene
Bromoform

Styrene
1,1,2,2-Tetrachloroethane
0-Xylene
1.3-Dichiorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromaofluorobenzene

LT I T RO Y TR YT

EQL
ua/L

Page 3 of 5

VOLATILE ORGANIC COMPOQUNDS

Units: micrograms/liter {ug/L)

Method Blank

Upper %
Result Limit Accept Recovery
nd 1.0 yes g7
nd 0.5 yes 100
nd 0.5 yes 98
nd 0.5 yes 98
nd 0.5 yes 102
nd 10.0 yes 99
nd 0.2 yes 101
nd 1.0 yes 97
nd 0.2 yes 98
nd 0.2 yes o8
nd 0.2 yes 97
nd 5.0 yes 89
nd 0.2 yes 98
nd 0.2 yes 98
nd 0.2 yes 98
nd 0.2 yes 100
nd 0.2 yes 101
nd 0.1 yes 98
nd 0.2 yes 99
nd 0.2 yes 98
nd 0.2 yes 97
nd 0.2 yes 98
nd 5.0 yes 97
nd 0.2 yes 97
nd 0.2 yes 97
nd 0.2 yes 97
nd 5.0 yes 100
nd 0.2 yes 96
nd 0.2 yes 96
nd 0.2 yes 100
nd 0.2 yes 97
nd 0.2 yes 96
nd 0.2 yes 99
nd 0.2 yes 100
nd 0.2 yes 96
nd 0.2 yes 99
nd 0.2 yes 96
nd 0.2 yes 99
nd 0.2 yes 102
nd 0.2 yes 101
nd 0.2 yes 101
86% yes 99
116% yes 100
12% yes 100
T Y O I N AR
L B L T Y S B L R e T T D LTI P

K

Lower
Limit

60
60
60
60
70
60
70
70

70
70
70

AT AL

e

Date:

Spiked Method Blank

Upper -

Limit

140
140
140
140
130
140
130
130
130
130
130
140
130
130
130
130
130
130
130
130
130
130
140
130
130
130
140
130
130
130
130
130
130
130
130
130
130
130
130
130
130

130
130
130

17-Dec-99

Accept

yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes

O
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PHILIP SERVICES

Client; Morrow Environmental VOLATILE ORGANIC COMPOUNDS
Consuitants inc. Date: 17-Dec-99
Project Reference: EA301/Weston Yd Units: micrograms/liter (ug/L)

Work Order; G993888V
Matrix: Water

Spiked Sample

EQL Sample Amount % Lower Upper

Compound Hng/L ID Spiked Recovery Limit Limit Accept
Chloromethane 1.0  MW99-55 10.0 104 60 140 yes
Vinyl chloride 0.5 MW99-55 10.0 112 60 140 yes
Bromomethane 0.5 MWwWD99-55 10.0 114 60 140 yes
Chloroethane 0.5 MWBY9-55 10.0 111 60 140 yes
Trichlorofluocromethane 0.5 MWY99-55 10.0 113 70 130 yes
Acetone 0.0 MWwW99-55  50.0 121 60 140 yes
1,1-Dichloroethene 0.2 MWUY9-55 5.0 113 70 130 yes
Dichlaromethane (Methylene Chloride) 1.0 MWGS-55 10.0 104 70 130 yes
trans-1,2-Dichloroethene 0.2 Mw99-55 5.0 115 70 130 yes
Methyi-t-Buty! Ether 0.2 MWS9-55 5.0 110 70 130 yes
1,1-Dichloroethane 0.2 MWG9-55 5.0 112 70 130 yes
Methyl Ethyl Ketone (MEK) 5.0 MWS9-55 50.0 117 60 140 yes
cis-1,2-Dichicroethene 0.2 Mwe9-55 5.0 113 70 130 yes
Chloroform 0.2 Mwg9-55 5.0 111 70 130 yes
1,2-Dichloroethane 0.2 MWS9-55 5.0 120 70 130 yes
1,1,1-Trichloroethane 0.2 MW99-55 5.0 114 70 130 yes
Carbon Tetrachloride 0.2 MWwWg9-55 5.0 114 70 130 yes
Benzene 0.1 MW99-55 2.0 114 70 130 yes
1,2-Dichloropropane 0.2  MWS9-55 5.0 112 70 130 yes
Trichloroethene 0.2 MW99-55 5.0 113 70 130 yes
Bromodichloromethane 0.2 MWg9-55 5.0 110 70 130 yes
cis-1,3-Dichloropropene 0.2 MW99-55 5.0 111 70 130 yes
Methyl isobutyl Ketone (MIBK) 50 MW99-55 50.0 111 60 140 yes
trans-1,3-Dichloropropene 0.2 MWB99-55 5.0 110 70 130 yes
1,1,2-Trichloroethane 0.2 MW9-55 5.0 11 70 130 yes
Toluene 0.2 MW98-55 2.0 120 70 130 yes
2-Hexanone 50 Mweg.55 50.0 118 60 140 yes
Dibromochloromethane 0.2 MWS9-55 5.0 113 - 70 130 yes
1,2-Dibromoethane (Ethylene Dibromide) 02  MW98-55 5.0 112 70 130 yes
Tetrachloroethene (Perchloroethylene) 0.2 MW9G-55 5.0 115 70 130 yes
1,1,1,2-Tetrachloroethane 0.2 MWGS-55 50 114 70 130 yes
Chlorobenzene 0.2 MW93-55 2.0 112 70 130 yes
Ethylbenzene 02 MWU8-55 2.0 116 70 130 yes
m-Xylene & p-Xylene 0.2 MW99-55 4.0 123 70 130 yes
Bromoform 0.2  MWS9-55 50 113 70 130 yes
Styrene 02 MW98-55 2.0 118 70 130 yes
1,1,2,2-Tetrachloroethane 02 MWg9-55 5.0 115 70 130 yes
o-Xylene 0.2 MW9S-55 20 118 70 130 yes
1,3-Dichlorobenzene 0.2 MWwW99-55 50 120 70 ~ 130 yes
1,4-Dichlorobenzene 0.2 MWg9-55 5.0 120 70 130 yes
1,2-Dichlorobenzene 02 MWwgs-55 50 121 70 130 yes
Surrogate Standard Recoveries:

Dibromoflucromethane 8.0 97 70 130 yes
Toluene-d8 4.0 100 70 130 yes
4-Bromofluorobenzene 8.0 89 70 130 yes

" 3 St LIRS P
R I O T R B PR TS B D I O Y FIE PO . R T I R I L T e S S T I B TH TR @



y Page 5of 5
[ —

PHILIP SERVICES

Client: Morrow Environmental VOLATILE ORGANIC COMPOUNDS Date: 17-Dec-99
Consultants inc.
Project Reference: EA301/Weston Yd

Work Order; G993888V
Matrix; Water

Legend: EQL = Estimated Quantitation Limit
nd = Not Detected Above EQL
Dup. = Duplicate
OF = Dilution Factor
* = Detected below EQL but passed compound identification criteria

Date of sample receipt: September 15, 1999
Date of sample analysis: September 21 & 22, 1999

Analytical Method:

The water samples were analysed by purge & trap gas chromatography/mass spectrometry using
US EPA Method 8260B (modified).

Report Discussion:

Since some target compounds present were at a level above the calibration range of the instrument, some of the
samples were run at a dilution factor to avoid exceeding the calibration range and causing excessive contamination
of the purge & trap equipment. The quantitation limits for these samples are higher than the EQL's for undiluted
samples as indicated above. The amounts reported have been corrected for the dilution factors that were used.

Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost
of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangement.

Job Approved By:

Bl

Ron Corkum, M.Sc., C.Chem.
Manager, Mass Spectrometry Services
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Client:  Morrow Environmental Consultants Inc. Date Rccciﬁé’difi‘{‘ii:'a"-'@(;u-)‘l;c;r 8/1999
Unit E. 1420 Clarence Ave Date Reported: October 15/1999
Winnipeg, MB, CANADA Lab Ref#: (994324
R3IT IT6 Lab Quote#: 96-W238-VG

Client PO#: EA3Qi Weston

Fax: 204-477-9194 Client Ref#: WE8140B

Sanmpled By: IDT
Aun; J. Derek Trinke -
Certificate of Analysis
Analysis Performed: Extractable Hydrocarbons(Manitoba Guidelines), C11-C32

BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.8011{microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatle Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. Externat std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Medification)

Instrumentation; 1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Sample Description: Soil

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to REPORT of ANALYSIS attached.

-~ -
5&.0{_5{_‘ Fiea -
Certified By
Elaine Grant

Certytied By \\
N. Boulton, B.Sc., C.Chem.
Custonter Service Manager

All work recorded hercin has been done in accordance with normal professiona standards using accepted testing methodologies and QA/QC procedures. |
Analytical is limited in liability 1o the actval cost of the pertinent analyses done. Your samples will be retained by PASC for
or as per specific contractual arrangements.

*hilip
period of 30 days following reporting
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 15/1999
Client : Morrow Environmental Consultants inc, Lab Ret # G994324
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: EA301 Weston
Client Ref#: W§140B
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter {spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Resubt | Target | Limit | Limit | Accept | Acceptable
Toual SaniVolatile Hydrocarbons(C11-C32) na 10.0 mg/kg nd 2 yes 91 70 120 yes na na na na ns yes
Benzene n 0.02 mg/kg nd (.04 ycs 98 60 120 yes na na na na na ycs
EtlayIbenz ene na 0.02 mg/kg nd 0.04 yes 104 60 120 yes na na na na na yes
Tohene n 0.02 mg/kg nd .04 yes B4 60 120 yes na na na na ns yes
Tousl Volatile Hydrocartons m 10 mEgkg nd 10 yes 120 60 120 yes na na na na ns yes
Xylenas(Total) n 0.04 mg/kg nd .08 yes 102 60 120 yes na na na na na yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with conlidence
* = Unavailable due to dilutien required for analysis
| na2 = Not Applicable
ns = Insufficient Sampte Submitted
| nd = parameter not detecied
™R = trace level tess than QL

Page 1 of |




Philip Analytical Services Corp
Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact; J. Derek Trinke

Report Date:

October 15/1999

Lab Ref # G994324
Lab Quote #: 96-W238-VG
Client PO#: EA301 Weston
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
TP99-12-3. TP99-144- TP99-16-1- TP99-19.2. Tr99-20.3.
Parameter EQL | Units 991007 991007 991007 991007 991007
1999/10/07 1999/10/07 1999/10/07 199%/10/07 1999/10/07
Rescmblance na na EGD? EGD? EMO? BEMO? EGDMO?
Taal SemiVolatile Hydrocarbons(C11-C32) 10.0 | me/kg 3880 4580 238 542 8540
Denzene 0.02 | mgrxg 0.36 0.04 nd
Ethylbenzene 0.02 | mg/kg 1.59 8.74 N 3.42
Taluene ’ 0.02 | mg/ke nd 0.29 - - 0.02
Total Volatile Hydrocarbons 10 mgkg 246 730 429
Xylenzs(Total) 0,04 mg/kg 2.66 26.4 - 4,70
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
- Nat Requested
EGD?  Contaminant elutes in the gasoline/dicsel range but does not match our reference standards.
EGDMO? Contaminant elules across the gasoline/diesel/motor oil range but does not match our reference standards,

EM(?  Contaminant elutes in the motor oil range bul does not match reference standard.
na Not Applicable

nd parameter not detected ! = EQL higher than listed due to dilution () Adjusied EQL

Page 1 of 2



Philip Analytical Services Corp
Report of Analysis

Client : Morrow Environmental Consultants Inc,

Report Date:

October 15/1999

Contact: J. Derek Trinke Lab Ref # : (994324
Lab Quote #: 96-W238-VG
Client PO#; EA301 Weston
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
TP99-21-2- TP99-21-2-
Parameter EQL Units 991007 991007
1999/10/07 Replicate
Resemblance na na EGDMO? EGDMO?
Total SemiVolatite Hydrocarbens{(C11-C32) 10.0 | mgikg 10500 10400
Benzene 0.02 mg/kg nd nd
Ethylbenzene 0.02 | mg/kg 1.58 1.53
Toluens 0.02 | mg/ke 0.03 0.02
Towl Volatite Hydrocarbons 10 mg/kg 149 165
Xylenes(Total} 0.04 | mg/kg 1.58 1.55
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

EGDMO? Contamenant elutes across the paseline/diesel/motor oif range but does not maich our reference standards.

fna Not Applicable
nd parameter not detected ' = EQL higher than listed due to dilution  { ) Adjusted EQL

Page 2 of 2
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PHILIP SERVICES

Client:

Attn:

Morrow Environmental Consultants Inc,

Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

MOART Y

Lab Ref#:

Lab Quote#:

Client PO#:

Client Ref#:
Sampled By:

Attached are the chromatograms for your samples.

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.
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\ October 8/1999
Date kcported

December 9/1999

G994324
96-W238-VG
EA30] Weston
W8140B
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Data File C:\HPCHEM\2\DATA\OCT12B99\087B3101.D

P e -
=

/:xjectlon Date : 10/; /1999 7:02:11 AM
Sample Name : 4324-100 10X
Acg. Operator : D MCLECD

Acg. Method : C:\HPCHEM\ 2\METHQDS\4TPHIFB
Last changed : 10/12/1999 12:33:07 PM by D
Analysis Method : C:\HPCHEM\2\METHODS\4TPHIRA
Last changed : 10/12/1999 12:37:29 PM by D
4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-1&8M

Sample Name: 4324-100 10
+<g. Line 31
vial : 87
Inj - 1
Inj Volume : 1 ul
.M
MCLEOQOD
.M
MCLEOD

COLUMN DB-1,

FiD2 B, (OCT12B9906783101.0)
counts gg g §§ % Eu; § § % §
20000 P [© ¥ < w & J & .
v Y €$ ? v v v v
3 @
&
1 f’-_ TPSS- 21 ~2-831007
17500 - | 8141023
] LU l|||| || lll“l||lll||||Hl|ll|l|||ll||| ||||| ||||| |||| ||||
15000 -]
12500 —
]
10000J
7500 -
1 w =
] % 2 o
o -+
50 2 e 3
> 0 g 3
O [} t
4 i * NoE
25004 | @ &
: e o] — —— —_—
0 5 10 15 20 25 30 35 min

Instrument 4 10/14/1999 7:44:38 AM D MCLEOD
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Itj59 File C:\HPCHEM\ 2\DATA\OCT12B99\088B3201.D Sample Name: 4324-101 10X

Injection Date : 10/../1999 7:49:03 AM ..g. Line : 32
Sample Name : 4324-101 10X Vial : 88
Acg. Operator : D MCLEOD Inj : 1
' _ Inj Volume : 1 ul
Acq. Method : C:\HPCHEM\2\METHODS\4TPHIFB.M
Last changed : 10/12/1999 12:33:07 PM by D MCLEOD
l Analysis Method : C:\HPCHEM\ 2\METHODS\4TPHIRA .M
Last changed : 10/12/1999 12:37:29 PM by D MCLEOD
4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-1, HT
' FIDZ B, (OCT12B95\06883201 D)
| | TUEE B 3 § 8 :
. 2 Olo + ~th3 I} - ~ o [Ty
R TIR T 5 v ¢ ¥ 7
1F g
| : TP99-21-2-991087
S0 00141023
l . T O 00 A OO ER AR
334324  EHC-MB-50
l 15000 ~
l 12500 -
I 10000 —
l 7500
l -
© o
] 5 3
I 5000 o 8
= O
> g g
| . : 5w 5
2500 -} 5
1 -
0 5 10 15 20 25 30 35 min
'strument 4 10/14/1999 8:48:58 AM D MCLEOD Page 1 of 2
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Data File C:\HPCHEM\2\DATA\OCT12B99\089B3301.D Sample Name: 4324-102 10

=====================( 'o'==="_."=====================I R R AR RESE ===
/ Injection Date : 10/../1999 8:35:54 AM «.q. Line : 33 L
" Sample Name : 4324-102 10X vial : 89 T

Acg. Operator : D MCLEOD Inj : 1

Inj Volume : 1 ul

Sequence File : C:\HPCHEM\ 2\ SEQUENCE\OCT12B99.5

Acqg. Method : C:\HPCHEM\2\METHODS\4TPHIFB.M

Last changed : 10/12/1999 12:33:07 PM by D MCLEOD

Analysis Method : C:\HPCHEM\2\METHODS\4TPHIRA.M

Last changed : 10/12/1999 12:34:57 PM by D MCLEQOD

4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT

i
i
i
FID2 B, (OCT12B99\089B3301.0)
sl 5 TP99—2@—3—991@@?1

g
&
T
| : S0 00141025
1 1 . NNV T OB
| 8934324 EHC-ME-S0
7 —
17500 - &
- uJ
0
1 e
J BTy}
+
(o]
15000 - T 1'
|
12500 - '
10000 | l
J w '
] 2
7500 - % g 8
o i
] L) O o JI
. 3 5 O
] g b= >
5000 “ @ 9 l
. 2 g
R o & l
o Q
| & ©
2500 — \K
| 8
L 0 s w18 C 2 ﬂz'sﬁ"vsfo"”a's'minl
Instrument 4 10/14/1999 9:13:05 AM D MCLEOD Page 1 of 2 l




Line 34
vial : 9o
Inj : 1

Inj Volume : 1 pul

——-—-——=============‘- e - B ==
Injection Date : 10/1=/1999 9:23:21 AM L.q.
Sample Name : 4324-103 10X
Acq. Operator : D MCLEOD
Acg. Method : C:\HPCHEM\ 2\METHODS\4TPHIFB.M
Last changed : 10/12/1999 12:33:07 PM by D MCLEOD
Analysis Method : C:\HPCHEM\Z\METHODS\4TPHIRA.M
Last changed : 10/12/1999 12:37:29 PM by D MCLEOD

4TPHTRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-1, HT

FID2 B, {OCT12B35v9083401 D)
counts ‘ég E o g'p Q 2 = =
o ® T ¥ & 003 A
20000 2 [© ¥ pisk ~ & & &
¥ Y ‘ggv v v v v
3
TPS9-139-2-991287
SO 00141027
AT O 0 0 Y O 00 0
934324 EMC-MB-S0
15000 -}
12500
10000 |
7500 -
=
o)
o o
p UJ O
5000 -1 e o 5 §
O v = 0
%] i 1)
5 0 0 :
' [} Dy
o 0 o~ 8 w
118 % 3 N g 3
IR ¢ ___AL«-’JT'/’M”Jl*T*‘*:i\‘“T‘~*-—-.__ g
. e S S—
0 5 10 15 20 25 30 35 min

strument 4

10/15/1999 11:32:47 AM D MCLEOD
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pakea File C:\HPCHEM\2\DATA\OCT12B99\0%1B3501.D

S m et e e E e fm e Rt A m e m A

e e R R R ETCTEEEREE=Ew=T - 3 - 1 3 X -2

====

Injection Date : 10, .4/1999 10:10:59 AM
Sample Name : 4324-104

Acg. Operator : D MCLEOD

Method : C:\HPCHEM\2\METHODS\4TPHIRA .M

Last changed

N e —
A2 -4 -3 § B 3 4 33

Sample Name: 4324-10'

-eq. Line 35
Vial : 91
Inj : 1

Inj Volume : 1 pul

: 10/12/1999 12:37:29 PM by D MCLEOD

4ATPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-1, HT

S e T s s T R T R S R SR S S S R S R S e S e S S T S S S S S S s S ===

FID2 B, {OCT12B99109183501.D)
counts EE g Eg
20000 $ [© j

v Y
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v —
25 30 35__min

Instrument 4 10/15/1999 11:34:50 AM D MCLEOD
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Qg;a—?ile C:\HPCHEM\ 2\DATA\OCT12B99\092B3601.D

B e - 111 ========================={ -4 11
: 10/.+4/1999 10:58:55 AM :
: 4324-105 vial :

Injection Date
Sample Name
Acg. Operator

Acg. Method

Last changed

Analysis Method ;

Last changed

: D MCLEOD Inj

Inj Volume :

: C:\HPCHEM\2\METHODS\4TPHIFB.M

10/12/1999 12:33:52 PM by D MCLEOD
C:\HPCHEM\ 2\METHODS\4TPHIRA .M

: 10/15/1999 11:36:51 AM by D MCLEOD

(modified after loading)

4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-1,

Sample Name: 4324-105

FID2 B, (OCT12B99\092B3601.D)
counts @ k0 D % b4 ° & 3
e ) < N @© «
£ o +— n et <t [ un
80000 1 J \Egv ‘: ? (: c\?
a
~
TP99-14-4-991007
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M2 0 0 0 T 54
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] w
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60000 .
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40000 —
30000-:
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20000
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J o
10000 g 8
1 [} 1
g 8 8
N & 5
0_
. ™ T T H T T T T T T M T M T T T N T T M T T T T T T I N
0 5 10 15 20 25 a0 35  min

strument 4 10/15/1999 11:36:58 AM D MCLEOD
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DaTT File C:\HPCHEM\2\DATA\OCT12B99\093B3701.D Sample Name: 4324-1ci
Injection Date : 10,14/1999 11:47:01 AM seq. Line : 37
Sample Name : 4324-106 Vial : 93
Acg. Operator : D MCLEOD Inj : 1 l
Inj Volume : 1 ul
Acq. Method : C:\HPCHEM\ 2\METHODS\4TPHIFE.M
Last changed : 10/12/1999 12:33:52 PM by D MCLEOD
Analysis Methed : C:\HPCHEM\2\METHODS\4TPHIRA .M l!
Last changed : 10/15/1999 11:38:35 AM by D MCLEOD |
(modified after loading)
4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-1, HT l
FIDZ B, (OCT12B9909383701 D)
counts & 10 B % m b e = S l
o a 0 (%) ~ N @© © |
50000 |@ ¥ ul b 3 9 8
S v o v v v v
| ; ol
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PR 0 0 O A
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0 5 10 15 20 25 30 35 _min
Instrument 4 10/15/1999 11:38:42 AM D MCLEOD Page 1 of 2 '




PHILIP SERVICES

Client:  Morrow Environmental Consultants Inc,
Unit E, 1420 Clarence Ave .
Winnipeg, MB, CANADA Lo

Date Received: October 30/1999
Date Reported:  November 9/1999

Lab Ref#: G994851
R3T 1T6 ST Lab Quote#: 96-W238-VG
Client PO¥: EA301/WestonYrd
Fax: 204-477-9194 Client Ref#: W38140B
Sampled By: DT
Attn: ]. Derek Trinke -
Certificate of Analysis
Analysis Performed: Thallium, Graphite Furnace, Digestion Required
Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element ICP Scan
ICP Alkaline Scan(Ca,Mg,Na,K,Sr), Digestion Required
Methodology: 1) Analysis of thallium in soil by Graphite Furnace Atomic

Absorption.
U.S. EPA Method No. 7841

2) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption.
U.S. EPA Method No. 7061(Modifications)

3) Analysis of antimony in soil by hydride generation.
U.S. EPA Method No, 7042

4) Analysis of selenium in soil by hydride generation.
U.S. EPA Method No. 7741(Modification)

5) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry.
U.S. EPA Method No. 6010
(Ministry of Environment ELSCAN)

All work reconded herein has been dene in accordance with normal professional standards usin
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples
or as per specific contractual armangements,

i accepted testing methodologies and QA/QC procedures. Philip
will be retained by PASC for a perind of 30 days following reponing

R R N M R pagc]
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PHILIP SERVICES

Client:  Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA

R3T I1Té
Fax: 204-477-9194

Attn: J. Derek Trinke

Methodology: (Cont’d)

Instrumentation:

Sample Description:
QAIQC:

Resulis:

All work recorded herein has been done in accordance with normal professional standards usin
Analytical is limited in liability to the acal cost of the pertinent an.
OF as per specific confracrua) arrangements.

T N v e VS sIss U « anta LVNY o e

Lab Ref#:

Lab Quote#:

Client PO#:

Client Ref#:
Sampled By:

Certificate of Analysis

6) Analysis of alkaline metals in soil by Inductively
Coupled Plasma Spectrophotometry.
U.S. EPA Method No. 6010

(Ministry of Environment ELSCAN)
1) Varian Spectro AA 400/Zeeman Graphite Tube Atomizer

2, 3, 4) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
5, 6) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By '
Elaine Grant
Service /
Ofxfified By

1[;1. N. Boulion, B.Sc., C.Chem.
Customer Service Manager

Doy gt SRV Ui,

Date Received:
Date Reported:

October 30/1999
November 9/1999
994851
96-W238-vG
EA301/WestonYrd
Wg140B

DT

g accepted testing methodologies and QA/QC procedures, Philip
alyses done. Your samples will be retained by PASC for a period of 30 days followin

g reporing

®




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported:

November 9/1999

Client : Morrow Environmental Consultants Inc. Lab Ref # : G994851
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG
Client PO#: EA30{/WestonYrd
Client Ref#: WE8140B
Analysis of Soil, expressed on a dry weight basis
Process Blank ~* Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Resull | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Thallium n 1.0 mgl/kg nd 2.0 ycs 100 80 120 yes na na na na na yes
Arenic L 0.5 mg/kg nd 2.0 ycs 97 60 140 yes na m na na na yes
Amimony na 0.5 me/kg nd 1.0 yes 100 60 [40 yes na na na na na yes
Selenaum n 0.2 mgl/kg nd 0.8 yes 120 60 140 yes na na na na na yes
Aluminum L 20.0 ma/kg nd 40.0 yes 105 30 120 yes na na na na na yes
Barium ] 5.0 mglkg nd 10.0 yes 103 80 120 yes na na na na na yes
Beryllium L 0.1 mgikg nd 04 yes 100 80 120 yes na na na na na yes
Cadmium n 0.3 mg/kg nd 0.6 yes 102 80 120 yes na na na na na yes
Chromium ] 1.0 mglkg nd 2.0 yes 105 30 120 yes na na na na na yes
Cobralt m 2.0 mglkg nd 4.0 yes 102 80 120 yes na na na na na yes
Coppet m 1.0 mgikg nd 4.0 yes 104 30 120 yes na m na na na yes
Iron ra 50.0 mg/kg nd 100.0 yes 100 80 120 yes na na na na na yes
Lead na 5.0 mglkp nd 10.0 yes 103 80 120 yes na na na na na yes
Margancse na 1.0 mg/kg nd 2.0 yes 101 80 120 yes na na na na na yes
Molybdenum na 3.0 me/kp nd 6.0 yes 104 80 120 yes na na ni na na yes
Richel na 2.0 mgl/kg nd 4.0 yes 103 80 120 yes na na na na na yes
Phosphons n 20.0 mg/kg nd 40.0 yes 99 70 130 yes na na na na na yes
Silver ra 0.6 mglkg v 1.2 yes 98 80 120 yes na na na na na yes
Tianum n 1.0 mg/kg nd 2.0 yes 100 1] 120 yes na na na n na yes
Varadium m 1.0 mglkp nd 2.0 yes 103 80 120 yes na na na na na yes

EQL = Estimated Quantitation Limit = lowest level of the paramieter that can be quantified with confidence

. = Unavailable due to dilution required for analysis
na = Not Applicable

ns = lnsufficient Sample Submitted

nd = parameter not detecied

TR = trace level less than EQL

Page 1 of 2




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: November 9/1999
Client : Morrow Environmental Consultants Inc, Lab Ref # : G994851
Contact: J, Derek Trinke Lab Quote#: 96-W238-VG

Client PO#: EA301/WestonYrd

Client Ref#: Wg140B
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC

Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceplahle
Zire ] 5.0 mg/kg nd 10.0 yes 100 80 120 yes na na na n3 na yes
Calcium ] 50.0 mg/kg nd 100.0 yes 103 80 120 yes na na na na m yes
Magresivm . na 20.0 mg/kg nd 40.0 yes 103 80 120 yes na na na na na ¥es
Poussivm na 100.0 mg/kg nd 200.0 yes 108 80 120 yes na na na na nz yes
Sodium na 50.0 mg/kg nd 100.0 yes 96 80 120 yes na na na na na yes
Strontium n 0.3 mg/kg nd [.2 yes 105 80 120 yes na na na na na yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantificd with confidence
* = Unavailable due to dilution required for analysis

na = Nort Applicable

ns = Insufficient Sample Submiited

nd = parameter not detected

TR = trace level less than EQL

Page 2 of 2



Philip Analytical Services Corp

Report of Analysis

Client . Morrow Environmenial Consultants Inc. Report Date: November 9/1999
Contact: J. Derck Trinke Lab Ref # . G994851
Lab Quote #: 96-W238-VG
Client PO#: EA30)/WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE140B
TP99-28.4- TP99-28-4- TP99-29-1-
Parameter EQL | Units 991028 991028 991028
1999/10/28 Replicate 1999/10/28
Thallium 1.0 | mg/kg nd nd nd
Antimony 0.5 mg/kg 3.9 4.2 294
Arsenic 0.5 mg/kg 2.0 8.1 25.7
Selenium - 0.2 mgikg 0.6 0.6 2.0
Aluminem * 20.0 | mg/kg 1480 1620 14700
Barium 5.0 mg/kg 294 252 403
Beryllium 0.2 mglkg nd nd 0.6
Cadmium 0.3 mg/kg 1.0 1.6 7.0
Calcium 50.0 | mgskg 32300 31900 42100 &
Chromium 1.0 mg/kg 1.3 16.2 44 8
Cobalt 2.0 mg/kg 3.1 3.2 13.7
Copper i.0 mg/kg 42,1 4838 633
Iran 50.0 | mg/kg 113000 122000 76100
Lead 5.0 mg/kg 4100 4650 1830
Magnesium 20.0 | mp/kg 18100 18500 15400
’ Manganese 1.0 mglkg 482 491 647
Molybdenum 30 mg/kg 32 34 4.0
Nickel 2.0 mglig 12.5 11.6 115
Phosphorus 20.0 mg/kg 471 503 1840
Potassium 100.0 | mg/kg 825 720 2680
Silver 0.6 mg/kg nd nd 4.5
Sodium 50.0 | mg/kg 122 239 1670
Steontium 0.3 mg/kg 64.1 68.1 154
Titanium 1.0 mg/kg 46.7 57.0 162
Vanadium 1.0 mg/kg 17.1 17.7 33.0
Zinc 5.0 mg/kg 239 177 2040
EQL Estimated Quantitation Limit = lowest level of the paremeter that can be quantified with confidence.
nd parameter not detected ! = EQL higher than tisted due to dilution ¢ ) Adjusted EQL
Page |1 of |
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Client: Morrow Environmental '.U,-_,\d-_\‘.-'.-:_’,f._.’uﬁI@G.ATILE ORGANIC COMPOUNDS
Project Reference: W81408 - Date: 08-Nov-99
Work Order: G994851y
Matrix: Soil Units: micrograms/gram (Hg/g) dry weight
Compound EQL TP99-28-4-991028 TP99-28-4-991028
ira/g DF=25 DF=25
Dup.
Chloromethane 25.0 nd nd
Vinyl chioride 12.5 nd nd
Bromomethane ‘ 25.0 nd nd
Chloroethane 25.0 nd nd
Trichlorofluoromethane 5.0 nd nd
Acetone 250 nd nd
1,1-Dichloroethene 2.5 nd nd
Dichloromethane {Methylene Chiloride) 12.5 nd nd
trans-1,2-Dichloroethene 2.5 nd nd
Methyl-t-Butyl Ether 25 nd nd
1,1-Dichloroethane 25 nd nd
Methyl Ethyi Ketone (MEK) 125 nd nd
cis-1,2-Dichloroethene 2.5 nd nd
Chloroform 25 nd nd
1,2-Dichloroethane 25 nd nd
1,1,1-Trichloroethane 25 nd nd
Carbon Tetrachloride 25 nd nd
Benzene 1.3 nd nd
1,2-Dichloropropane 2.5 nd nd
Trichloroethene 2.5 nd nd
Bromodichloromethane 2.5 nd nd
cis-1,3-Dichloropropene 2.5 nd nd
Methyl Isobuty! Ketone {(MIBK) 125 nd nd
trans-T,3—Dich|or0propene 25 nd nd
1.1.2-Trichloroethane 2.5 nd nd
Toluene 2.5 nd nd
2-Hexanone 125 nd nd
Dibromochloromethane 2.5 nd nd
1.2-Dibromoethane (Ethylene dibromide) 2.5 nd nd
Tetrachloroethene (Perchioroethylene) 25 nd nd
1.1.1,2-Tetrachloroethane 25 nd nd
Chlorobenzene 2.5 nd nd
Ethylbenzene 25 2.5 2.3
m-Xylene & p-Xytene 25 14.0 13.3
Bromoform 25 nd nd
Styrene 2.5 nd nd
1.1,2,2-Tetrachloroethane 2.5 nd nd
0-Xyiene 25 12.4 11.2
1.3-Dichlorobenzene 25 nd nd
1.4-Dichlorobenzene 2.5 nd nd
1,2-Dichlorobenzene 25 nd nd
Surrogate Standard Recoveries: Control Limits: 70-130%
Dibromofiuoromethane 113% 113%
Toluene-d8 56% 96%
4-Bromofiuorobenzene 115% 1149,

O]
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PHILIP SERVICES

Client: Marrow Environmental
Project Reference: W8140B
Work Order: G994851V
Matrix; Soil

l Compound

Chloromethane
Vinyt chloride
' Bromomethane
Chloroethane
Trichlorofluoromethane
l Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chioride)
irans-1,2-Dichloroethene
'Methyl-t-Butyl Ether
1,1-Dichloroethane
Methyl Ethyl Ketone (MEK)
lcis-1 .2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Trichioroethene
Bromodichloromethane
~ cis-1,3-Dichloropropene
‘ Methy! Isobuty! Ketone (MIBK)
ltrans-1,S-Dichloropropene
| 1,1,2-Trichloroethane
‘ Toluene
| l2-Hexanone
~ WDibromochloromethane
' 1,2-Dibromoethane (Ethylene dibromide)
. @Tetrachloroethene (Perchloroethylene)
: 1,1,1,2-Tetrachloroethane
i T Chlorobenzene
Ethylbenzene
-Xylene & p-Xylene
romoform
. Styrene
~ gml.1.2,2-Tetrachioroethane
E-Xyiene
.3-Dichlorobenzene
1,4-Dichlorobenzene
.2-Dichlorobenzene

urrogate Standard Recoveries:

ibromoflusromethane
oluene-d8

4-Bromofluorobenzene

A RN FTH I

b Misseen g Lo

FIT

Page 2 of 3

VOLATILE ORGANIC COMPOUNDS
_ Date: 08-Nov-99
Units: micrograms/gram (ug/g) dry weight

Method Blank Spiked Method Blank

Control Limnits: 70-130%

EQL Upper % Lower Upper
pg/g  Result Limit Accept Recovery Limit Limit . Accept
1.0 nd 1.0 yes 112 60 140 yes
0.5 nd 0.5 yes 112 60 140 yes
1.0 nd 1.0 yes 114 60 140 yes
1.0 nd 1.0 yes 110 60 140 yes
0.2 nd 0.2 yes 111 70 130 yes
10.0 nd 10.0 yes 111 60 140 yes
0.1 nd 0.1 yes 111 70 130 yes
0.5 nd 0.5 yes 110 70 130 yes
0.1 nd 0.1 yes 108 70 130 yes
0.1 nd 01 yes 107 70 130 yes
0.1 nd 0.1 yes 111 70 130 yes
5.0 nd 5.0 yes 110 60 140 yes
0.1 nd 0.1 yes 114 70 130 yes
0.1 nd 0.1 yes 112 70 130 yes
0.1 nd 0.1 yes 110 70 130 yes
0.1 ng 0.1 yes 111 70 130 yes
0.1 nd 0.1 yes 112 70 130 yes
0.05 nd 0.05 yes 112 70 130 yes
0.1 nd 0.1 yes 107 70 130 yes
0.1 nd 0.1 yes 110 70 130 yes
0.1 nd 0.1 yes 108 70 130 yes
0.1 nd 0.1 yes 107 70 130 yes
5.0 nd 5.0 yes 110 60 140 yes
0.1 nd 0.1 yes 108 70 130 yes
0.1 nd 0.1 yes 114 70 130 yes
0.1 nd 0.1 yes 113 70 130 yes
5.0 nd 5.0 yes 110 60 140 yes
0.1 nd 0.1 yes 112 70 130 yes
0.1 nd 0.1 yes 111 70 130 yes
0.1 nd 0.1 yes 112 70 130 yes
0.1 nd 0.1 yes 109 70 130 yes
0.1 nd . 0.1 yes 111 70 130 yes
0.1 nd 0.1 yes 111 70 130 yes
0.1 nd 0.1 yes 113 70 130 yes
0.1 nd 0.1 yes 110 70 130 yes
0.1 nd 0.1 yes 112 70 130 yes
0.1 nd 0.1 yes 108 70 130 yes
0.1 nd 0.1 yes 110 70 130 yes
0.1 nd 0.1 yes 113 70 130 yes
.1 nd 0.1 yes 113 70 130 yes
0.1 nd 0.1 yes 113 70 130 yes
102% 100 70 130 yes
103% 102 70 130 yes
88% 102 70 130 yes
B T T I B LA R e @
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PHILIP SERVICES

Client: Morrow Environmental VOLATILE ORGANIC COMPOUNDS Date: 08-Nov-99
Project Reference: W8140B

Work Order; G994851V
Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not Detected Above EQL
Dup. = Duplicate
DF = Dilution Factor

Date of sample receipt: October 30, 1999
Date of sample analysis: November 4, 1999

Analytical Method:

Due to a level of petroleum hydrocarbon compounds beyond the appropriate range, the sample could not be
analysed by the low level direct purge method. The sample was preextracted in methanal and the extract

analysed by medium level purge & trap (US EPA Method 5035) gas chromatography/mass spectrometry
using US EPA Method 82608 (modified)

Report Discussion:

Since some target compounds were present at a level above the calibration range of the instrument, the sampie
was run at a dilution factor to avoid exceeding the calibration range and causing excessive contamination

of the purge & trap equipment. The quantitation limits for this sample are higher than the EQL's for undiluted
samples as indicated above. The amounts reported have been corrected for the dilution factors that were used.

Note: Estimated quantitation iimit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is timited in liability to the actual cost

of the pertinent analysis done. Your samples wifl be retained by PASC for a period of 30 days following
reporting or as per specific contractual arrangemernt.

Job Approved By:

Ron Corkum, M.Sc., C.Chem.
Manager, Mass Spectrometry Services




Client:
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PHILIP SERVICES

Rt e
Morrow Environmental Consultants Inc. I i
C s

Unit E, 1420 Clarence Ave . .
Winnipeg, MB, CANADA S SRS

Date Received:
Date Reported:

Altn: J. Derek Trinke

Analysis Performed:

Methedology:

Instrumentation:

0r as per specific contracneal arrangements.

AT AL i Kot h Misagpsanng i

- SRR B Lab Ref#:
R3T 1T6 a o Lab Quote#:
B I et )
e N TR lient :
Fax. i-'l"J*;;".‘._-.'_';-'-.,;r ;300 C .lCll PO#.
ax: 204-477-9194 Lo aNiPEG Client Ref#:
Wi Sampled By:

Certificate of Analysis

Exiractable Hydrocarbons(Manitoba Guidelines), C11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons

1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.

U.S. EPA Method No.801 I{microextraction)

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.

U.S. EPA Method No. 3810(Modification)

3) Purge & Trap capillary GC/MS analysis of Soil samples
for Total Purgeables.

U.S. EPA Method No. 5030

1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Duat FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer
3) Purge & Trap-GC/MS

Wogre

Octcber 30/1999
November 8/1999
G994851
96-W238-VG
EA301/WestonYrd
WE&140B

JDT

Pagc 1 @
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PHILIP SERVICES

Client:

R3T 1T6
Fax: 204-477-9194

Atn: J. Derek Trinke

. Sample Description:
QA/QC:

Resuits:

All work recorded herein has
Analytical is limiged in liabilis

ST L L Bl M v L

¥ to the actwal cost of the pertine
Or as per specific contractuyl arrangements.

Morrow Environmental Consultants inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA

Date Received: October 30/1999
Date Reported:  November 8/ 1999
Lab Ref#: G994851
Lab Quote#: 96-W238-VG
Client PO#: EA301/WestonYrd
Client Ref#: W8140B
Sampled By: © IDT

Certificate of Analysis
Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By ) )
Elaine Grant
Service er

Certified )L \ 2
N. Boultdn, B.S ., hem.
Customer e Manager

mal professional standards using accepled testin
nt analyses done. Your samples

& methodologies and QA/QC procedures. Philip
will be retained by PASC for a period of 30 days following reponing
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-E . . s &aE Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: November 8/1999
Client : Morrow Environmental Consultants Inc. Lab Ref # ; G994851
Contact: J, Derek Trinke Lab Quotes: 96-W238-vG

Client PO#: EA301/WestonYrd

Client Ref#: W8140B
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC

Parameter (spike) EQL Units Result | Limit Accept | Result | Limi Limit | Accept | Resuit Target | Limit | Limit Accept | Acceptable
Total SemiVeolatite Hydrocarbons(C11-C32) m 10.0 mg/kg nd 20.0 yes 92 70 120 ycs na na na na m yes
Benzene na 0.02 mg/kg nd 0.04 ycs 88 ol 120 yes na nma na i na ¥es
Ethylbenzene n 0.02 mg/kp nJ .04 ¥cs S0 L [20 yes na na na na na yes
Toluene L 0.02 mg/kg nd .04 yes 87 (] 120 yes na ia na na na yes
Toul Volatile Hydrocarbons na 10 mgikg nd 10 yes 102 60 120 yes na na na na na yes
Xykenes(Towl) m 0.04 mg/kg nd 0.08 yes 89 60 120 yes na na na na na yes
Toxal Purgeable Hydrocarbons ny 10 ug/g nd 20 yes na na na na na na na na n yes

L

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
. * = Unavailable due to dilution required for znalysis
! na = Not Applicable
: ns = Insufficient Sample Sybmitted
nd = Parameter not detected
TR = Irace level less than EQL

Page 1 of |
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmenta! Consultants Inc.

Report Date: November 8/1999
Contact: J. Derek Trinke Lab Ref # - (994851
Lab Quote #: 96-W238-VG
Client PO#: EA301/WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
TP99-24-1- TP99-24-1- TP99-25-1- TP99-26-2- TP99:27-3-
Parameter EQL | Units 991028 991028 991028 991028 991028
1999/10/28 Replicate 1999/10/28 1999/10/28 1999/10/28
Resemblance na n EDMO? EDMOQ? PMOD PMOD EDMO?
Tolal SemiVelatile Hydrocarkons(C11-C32) 100 | mgikg 17300 16900 22700 7540 10600
Benzene 0.02 | mg/kg nd nd 0.06 nd nd
Ethytbenzene 0.02 | mgikg Q.58 .58 0.92 1.20 17
Toluene 0.02 | mp/kg 0.13 0.11 0.16 0.09 0.05
Tatal Volatile Hydrocarbons U] mglkg 68 70 308 170 334
Xylenes(Toral) 0.4 | mg/kg 1.02 1.02 3.32 .67 116
Tatal Pucgeahls Hydracarbons 10 ugig -

Contaminant elutes across the diese)/motor oil range  bur does not match reference standards.

EQL

. Not Reqguested

EDMO?

na Not Applicable

nd parameter not detecied ' = EQL higher than listed due to dilution () Adjusted EQL
PMOD

R

Predominantly motor oil with some dieset,

Page | of 2

Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: November 8/1999
Contact: J. Derek Trinke Lab Ref # ; G994851
Lab Quoie #: 96-W238-VG
Client PO#: EA301/WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: WE140B
TP99-28-4- TP99-28-4- TP99-29-1-
Parameter EQL | Units 991028 991028 991028
1999/10/28 Replicate 1999/10/28
Resemblance na na EGMO? EMQ?
Total SemiVolatile Hydrocarbons(C11-C32) 10.0 | mg/kg 16500 3430
Benzene 0.02 | mg/kg - - -
Ethylbenzene 0.02 | mg/kg - - -
Toluene 0.02 mglkg - -
Total Volatile Hydrocarbons ' 10 mgikg
Xylenes{Total) 0.04 | mg/kg . -
Total Purgeable Hydrocarbons 10 ug/g 2000 2200 -
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

- Not Requested
EGMO?

EMO? Contaminant elutes in the moror oil range but does not match reference standard.
na Not Applicable

Page 2 of 2

Contaminant elutes across the gasoline/motor oil range but does not maich our reference standards.
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PHILIP SERVICES e
T T T e MORZL ™ o CUSAL
COidL R RIS
Wiviin2u
Client: Morrow Environmental Consultants Inc. Date Received: October 30/1999
Unit E, 1420 Clarence Ave Date Reported: December 9/1999
Winnipeg, MB, CANADA Lab Ref#; G994851
R3T 1T6 Lab Quote#: 96-W238-VG
Client PO#: EA301/WestonYrd
Fax: 204-477-9194 Client Ref#: WE8140B
Sampled By: iDT
Attn: J. Derek Trinke

Attached are the chromatograms for your samples.

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.
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pata File (. \HPCHEM\ 2\DATA\NOV0499\012F1201.D

Sample Name: 4851-26 10X

hadaaia il S 1 3 T O --r ==================
/Injection Date 11/u+/1999 5:51:12 PM v=q. Line 12
Sample Name : 4851-26 10X Vial 12
Acqg. Operator : D. MCLEOD Inj : 1
l : Inj Volume : 1 yl
Sequence File : C:\HPCHEM\2\SEQUENCE\NOV0499.S
Method : C:\HPCHEM\2\METHODS\4TPHIFB.M
l Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
' FIDT A, (NOV0439\012F 1201.0)
counts': ‘;‘é 55 g
o w S
D . o
R ? g 8 TP99-24-1-99102¢
] : L& S0 0P153599
S & ML) DI b G
l x N 334851 EHC-MB-SC
16000 - 5
=
0
i :
N
' 14000 -
l 12000 -
10000 ~
| |
l 8000 -1
1 23
6000 » N ™
w |
i : W
—d
O
@
<
l 4000 o
|8 =
o § o =
. L @ s
2mmii”“
l | i T T T T T Al M T T T T T T T T T T T T i T ¥ N T I T T T i
0 5 10 15 20 25 30 35 mi

‘Strument 4 11/04/1999 6:28:20 PM D. MCLEOD
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Data,File C:\HPCHEM\2\DATA\NOV0499\013F1301.D Sample Name: 4851-27 10'
/EE}EZEISE”BQE;"TH}H71555“&?55?2%“5&1 """"""" .eq. Line : 13
Sample Name : 4851-27 10X Vial : 13
Acg. Operator : D. MCLEOD Inj : 1 l
: Inj Volume : 1 ul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\NOV(0499 .85
Method : C:\HPCHEM\ 2\METHODS\4TPHIFB.M
Last changed : 11/03/1599 2:41:23 PM by D. MCLEOD l
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
FIDT A, (NOV0499W013F1301.D) '
counts § Eg g)JJ TP98_24_1_891 2
! g e S0 @B153599
& - e | LT
18000 o a 994851 EHC-Migm:
AT , —
[ c .
; 6‘ 8 -
F % g
16000{ 5
] =
w ;
] o
o
14000 - o *
12000 F
10000 — R |

31.810

J I E
| _ 1
i

uw
- | 1

2000

PR B o W s Lo Ve 4
_L_U.U-Jr

Instrument 4 11/04/1999 7:15:53 PM D. MCLEOD Page 1 of 2 l




Data File C: \HPCHEM\ 2\DATA\NOV0499\038F3601.D

Sample Name: 4851-28 10X

- —'==‘-‘-=============== ===================:=:==.—_:r oSS ST o mm===—
' v/I;l'Jc'ection Date : 11/v>/1999 12:48:00 PM w<2q. Line 36
SapPle Name : 4851-28 10X Vial 38
q. Operator : D. MCLEOD Inj
l Inj Volume 1 upl
Acqg. Method : C:\HPCHEM\ 2\METHODS\4TPHIFB .M
Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD
' Analysis Method - C:\HPCHEM\2\METHODS\4TPHIFB.M
Last changed 11/05/1999 3:23:11 PM by D. MCLEOD
(modified after loading)
. 4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
FID1 A, (NOV0499\038F3601.0)
| =e3ms 3 g 8 g g
ToE o < ) N S
QIO o E g & 8
¥ 4 w v v 2 v v
i 3
. 8 TP99-25-1-9910:
1 2 2 ¢ 5000153615
25000 - a & NRIGH OO AT RO
w0 o N 994551 EHC-MB-:
~: o) -
l o p=3
w
o 4
' % o
™ o
20000
l 15000 -
l 10000
LI
= o
Il o o
[F5) -
3 \ i
o
u
i c
5000 ~ o
p
i e E
D
& i
&) ati
I T T T T T A A (A A S A I AL R S —T— .
0 5 10 15 20 25 30 35 min
'nstrument 4 11/05/1999 3:23:17 PM D. MCLEOD Page 1 of 2




]

pata File C:\HPCHEM\2\DATA\NOV0499\039F3701.D _ Sample Name: 4851-29 10‘
jection Date : 11/¢>/1999 1:35:53 PM T..-.-_’q. Line : 37
Sample Name : 4851-29 10X vial : 39
Acg. Operator : D. MCLECD Inj : 1
: In} Volume : 1 ul |
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\NOV(493.8
Method : C:\HPCHEM\2\METHODS\4TPHIFB.M
Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD '
4¢TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT

counts |

0.885

u
18000 q

| TP99-26-2-991028
' S SO @P153617
] - WWWMMWWWMMWM@

934851 EHC-M
16000 —

14000 -
12000

10000

12,925 - DIESEL

8000 -

22.895 - MOTOR OIL

25.780 - C32-C40

31610

2.750 - GASOLINE

2000

a 536517 lll—ﬂulr—1ll——llt—1¢l
- W W N WD EE N W SN

1 T T T L S A IR T T T T T T T T T T v T ——T T T v T

0 S 10 15 20 25 0 35 min

Instrument 4 11/05/1999 2:13:01 PM D. MCLEOD Page 1 of 2 I
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Dat7rile C:\HPCHEM\ 2\DATA\NOV0499\040F2801.D Sample Name: 4851-30 10X

I Injection Date : 11/u>/1999 2:23:45 BM oeq. Line - 38
Sample Name : 4851-30 10X , Vial : 40
Acg. Operator : D. MCLEQOD Inj : 1
I In) Volume : 1 ul
Sequence File : C:\HPCHEM\2\SEQUENCE\NOV0499 .S
Method : C:\HPCHEM\2\METHODS\4TPHIFE .M
' Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
' FID1 A, {(NOV0495\040F 3801.0)
counts | b B
@ P
' o o
15000 ] TP99-27-3-991028
| _ : ‘ S0 09153520
o AR AR O 0
u 3934851 EHC-MB-50
- y
0
l ®
&
' 14000 —
. 12000 —
10000 - i, I
l o) Q
14 &
2
= 3
l 8000 -1 ; ~
w o &
= «
I 6 “
>,
6000 + O
I 2
M~
~
l 4000 @
) b
. &
: ]
2000-R]
l i T T T ] T T T T { T ’ T T T v T ¥ T T T T ' T T T v v T T T T T M T i ;
0 S 10 15 20 25 30 S mi
'nstrument 4 11/05/1999 3:00:54 PM D. MCLEOD ] Page 1 of 2



Data File C:\HPCHEM\2\DATA\NOV0499\018B3401.D Sample Name: 4851-31 50

=2 5 3 5 -3 - F 5 s 5 i 2t 1 | = - 5 _J 3 55§ ] 1
/}fﬁgction Date : 11/05/1999 11:12:10 AM seq. Line : 134
Sample Name : 4851-31 50X Vial : 18
Acqg. Operator : D. MCLEOD Inj : 1 '
Inj Volume : 1 ul
Acg. Method : C:\HPCHEM\Z\METHODS\4TPHIFB.M
Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD
Analysis Method : C:\HPCHEM\2\METHODS\4TPHIRA.M '
Last changed : 11/03/1999 2:47:12 PM by D. MCLEOD
4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-1SM COLUMN DB-1, HT
________________________________________________________________ T '
FIDZ B, (NOV0499\018B3401.0)
counts B 12 oo o e o 2 b=
=28 83 o S & 2 S
Do - < w {1 — ~t © n
Vi oV VY a v v th v t
0
18000 =
o TP99-28-4-991028
SO 00153622 l
‘ R 0 A 0O A R
16000 1 /894851 EHC-1B-S0
14000 — | t
12000
10000 l
| i
-
8000 - 5]
14
Q
s i
6000 - é <+ 'E '
< ™~
G o g
o Q
2 S l
4000 g 0
l Mm .
[{o]
J w [T}
* b L : !
2000 -} A ™
0 5 10 15 20 25 30 35 min
Instrument 4 11/05/1599 3:36:18 PM D. MCLEOD Page 1 of 2 I




Data File C:\HPCHEM\ 2\DATA\NOV0499\017B3301.D Sample Name: 4851-32 10X

l/ Injection Date : 11,.5/1999 10:24:121 MM .eq. Line : 33
Sample Name : 4851-32 10X~ ¢ i - vial : 17
Acq. Operator : D. MCLEOD Inj : 1

' _ : Inj Volume : 1 ul
Sequence File : C:\HPCHEM\ 2\ SEQUENCE\NOV0499 .S
Acg. Method : C:\HPCHEM\2\METHODS\4TPHIFB.M
Last changed : 11/03/1899 2:41:23 PM by D. MCLEOD

l Analysis Method : C:\HPCHEM\2\METHODS\4TPHIRA M
Last changed : 11/03/1999 2:45:05 PM by D. MCLEOD

' 4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT

FIDZ B, (NOV0493101783301.0)
l r.:ountst § Sg g
o w
o I}
i _ 3 ° TP99-29-1-991028
18000 3 S0 B0153624
o
= R 0 O O O
' 994851 EHC-MB-S0
16000
' 14000
l 12000
10000 ~
i )
O
14
O
' 8000 5
=
0
| g
[n]
6000 o
| 2
Q
o
&
' 4000 - '
un
b
v )
.8 Ll SN
2000 - k ﬂg @
. "'l""l""l""r""l""l'"'l‘
0 5 10 15 20 25 30 35 min

lst:rument 4 11/05/1999 11:01:33 AM D. MCLEOD Page 1 of 2
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PHILIP SERVICES P "ﬂ'.i‘a:.frfls ‘ D )

T BPAS es .
H

Client:  Morrow Environmental Consultants {nc.  »<~-t CRRe i
Unit E, 1420 Clarence Ave

Winnipeg, MB, CANADA : crnINTAL Lab Ref#:
R3T 1T6 3 e Lab Quote#:
' Client PO¥#;

Fax: 204-477-9194

Attn: ], Derek Trinke

Certificate of Analysis

Analysis Performed: Extractable Hydrocarbons(Manitoba Guidelines), C1 i-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 1 (microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)

Instrumentation: 1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer
Sample Description: Soil
QA/QC: Refer 10 CERTIFICATE OF QUALITY CONTROL Teport.
Results: Refer to REPORT of ANALYSIS attached.
Ceriified By A '
Elaine Grant

[\

Certificd By \
N. Boultog, B.Sc., €.Ehem.

Customer SErvice Manager

All work recorded herein has been done in accordance with normal
Anitlytical is limited in lability to the actual cost of the pettinent an
0r as per specitic contracual arrangements.

ST e Vb Hed Vaspaang: L it NEETE A VA [ ] . R ! E I LR

Date Received:
Date Reported:

Client Ref#:
Sampled By:

professional standards using accepred testing methodologies and QA/QC procedures. Philip
alyses done. Your samples will be retained by PASC for a period of 30 days following reporting

October 30/1999
November 8/1999
G994850
06-W238.VG
EA301/WestonYrd
W8140B

IDT

Page | o) .




-------------------
Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: November 8/1999
Cliemt : Morrow Environmental Consultants Inc, ‘ Lab Ref # : G994850
Contact: J. Derek Trinke Lab Quote#: 96-W238-VG

Client PO#: EA3Q!/WestonYrd

Client Ref#: W8140B
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC

Parameter (spike} EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Resuit | Target | Limit | Limit | Accept | Acceptable
Total SemiVolatile Hydrocarbons(C11-C32) n 10.0 mg/kg el 20,0 yos 90 T0 120 yes ma na na ma na ye€s
Benzere na 0.02 mg/kg nd 0.04 yes 1i0 6 120 yes na na na na na yes
Ethylbenzene na 0.02 mg/kg nd 0.04 yes 10 60 120 yes na na na na na yes
Toluene L 0.02 mglkg nd 0.04. yes 106 60 120 yes na na na na na yes
Tou! Volatile Hydracarbuns ma 10 mp/kg nd 10 yes 91 60 120 yes na na na na na yes
Xylenes(Tocl) ra 0.04 mg/kg nd 0.08 yes 114 60 120 yes na na na na na yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
. = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted

nd = paramieter not detected

TR = trace level less than EQL

Page | of |




Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.

Report Date: November 8/1999
Contact: J. Derek Trinke Lab Ref # : G994850
Lab Quote #: 96-W238-VG
Client PO#: EA301/WestonYrd
Analysis of Soil, expressed on a dry weight basis Client Ref#: W8140B
BH99-68.1- BH99-68-1- BH99-68-3-
Parameter EQL | Units 991029 991029 991029
1999/10/29 Replicate 1999/10/29
Resemblance na na EGDMQ? EGDMQ? EGDMO?
Touwt SemiVolatile Hydrocarbons(C1 1-C32) 10.0 | mgixg 19900 20000 5830
Benzene 0.02 | mgikg 0.12 0.14 nd
Ethylbenzene 0.02 | mg/kg 123 i 0.76
Toluene 0.02 | mgikg 0.37 0.31 0.14
Total Volatile Hydrocarbons 10 mg/kg 399 347 179
Xylenes(Total) 0.04 { mgikg 11.3 11.1 0.55

EQL Estimaled Quantitation Limit =
EGDM

na Not Applicable

nd parameter not detected !

lowest level of the parameter that can be quantified with confidence.

Page | of |

= EQL higher than listed due o dilution { ) Adjusted EQL

0? Contaminant elutes across the gasoline/diesel/motor il range but does not march our reference standards.
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PHILIP SERVICES

S e,

L.
Client: Morrow Environmental Consultants Inc. Date Reééf\}cd;_.__
Unit E, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T ITé6 Lab Quote#;
Client PO#:
Fax: 204-477-9194 Client Ref#:

Sampled By:
Attn: J. Derek Trinke

Attached are the chromatograms for your samples.

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

Prmie A 5o Soiv i s oo v o,

STRY M N Bl VS soua O U b A TN el 005 400 S A R R e T YT IN

.....{kcto

ber 30/1699
December 3/1999
G994850
96-W238-VG
EA30l/WestonYrd
W81408

IDT

T Sy ity




H N ® »
0 0 0 0 |
0 0 ! )] 0
0 ] . " 'P L ,& . 4 'P e ‘t . '
|
J |
| |
| i
OLINE 6.858
1
. | 1
0 {BB 10.039
. i
: I
BHI3-68~1- 891@28
S0 80154 l
HIIHIIIIIIIHI mm llmll(lHIIII |||I|IlIIHlI((IIl||IIII(III \
W EHC-MB-S0
0 i
Data File Nane : C:\HPCHEM\ 2\DATA\NOV04994029F0401.D
Operator : JEEVA Page Number : 1 l
Instrument : INSTRUMEN Vial Number : 29
Sample ‘Name : 4850-120DF10 Injection Number : 1
Run Time Bar Code: Sequence Line t 4 l
Acquired on : 05 Nov 99 03:32 PM Instrument Method: 2DIF.MTH -
Report Created on: 05 Nov 99 04:29 PM Analysis Method : 2DIF.MTH
Last Recalib on : 09 SEP 99 02:52 PM Sample Amount : 0 l
Multiplier : 1 ISTD Amount

—___'-—_A



= W) W B
i 0 0 0 0
. 0 ()] 0 1} ]
o : b b b
| [
]
) £
: -
. goum: 6532
I o 188 10038
i o)
l 0
BHI9-68- 1 891@29
| SO BB15
| 0 HIIHIIIIIIIHIIIIIHIIHIIIIIHIIIHHMIIIIIllIlIIIIIIIHHIII
' 0] EHC-MB~50
ta File Name s C: \HPCHEM\2\DATA\NOVO499\030FO401 D
’erator : JEEVA Page Number t 1
nstrument : INSTRUMEN Vial Number : 30
mple Name : 4850-121DF10 Injection Number : 1
in Time Bar Code: Sequence Line : 4
quired on :-05 Nov 99 04:21 PM Instrument Method: 2DIF.MTH
eport Created on: 05 Nov 99 05:18 PM Analysis Method : 2DIF.MTH
fIst Recalib on : 09 SEP 99 02:52 PM Sample Amount : 0
ltiplier 1 ISTD Amount

L




R N 0 B
0 O 0 0
0 ) f @ b
o P b P ;
1 028
H-—
0 1EB 11.208
| | BHI9-68~-3-991029
SO B0B154185
- _. = [ ll(ll ) 01O 0 00 A
N —_ 394850 EHC-MB-S0O
0
] OTOR QIL 28.348
W
0
w 3.24
248
Data File Name : C: \HPCHEM\Z\DATA\NOV0499\072R0301 D
Operator : JEEVA Page Number t 1
Instrument : INSTRUMEN Vial Number : 72
Sample Name : 4850-122DF10 Injection Number : 1
Run Time Bar Code: Sequence Line : 3
Acquired on :+ 05 Nov 89 03:32 PM Instrument Method: 2DIF.MTH
Report Created on: 05 Nov 99 04:36 PM Analysis Method : 2DIR.MTH
Last Recalib.on : 01 AUG 99 02:42 PM Sample Amount : 0
Multiplier : 1 ISTD Amount :

e e e——




— MORRCW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX V

Borehole Logs




CUENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER.: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 8981
BOREHOLE LOG ELA%zFL?E:No.: SAMPLE TYPE: (] core [7] spur sroaw B srewey () orsrureeo [O] va Recovery
-
— il
£ Ol §B u | a9 SOIL VAPOUR g MONITORING
aO1% CONCENTRATION o WELL
k DESCRIPTION gdgg 22 (ppm) u INSTALLATION
[ e nz <
I 1000 2
L 0 SAND AND GRAVEL (FILL) R
- — fine to medium grained sand, trace sit, light S
— brown ta black, loose, dry to moist 98-1-1 Lo
: ORGANIC SILT % . 4
X ~ some clay, black, fow plasticity, dry to moist r R
: SILT X %-1-2 .
— - some cloy, greyish light brown, low plasticity, o
- moist s
: ~ grey below 2.0m
- 2 *98-1-3 S
n CLAY S
- ~ silty, mottled brown and grey, very sliff, low g/ D
plosticily, moist //Z 88-1-4 . A
— brown below 2.7m / ol
-3 — silt inclusions, firm, medium plosticity, wet / :
- below 3.0m % f
6& 08-i-5| | A
4 %
- % 9%B-1-6 | A
_ .
- 5 98-1-7 LAl
- ~ greyish brown, high plasticily below 5.7m %
- % 9B-1-8 ,!L
- 6
N End of borehole ot 6.1m
-7
- 8
LEGEND
: TT rood box
- 9 e [ Sl
- Bl s (7] e
- * somple submitted for labaratory analysis Conoon orlon Z
MORZOV GROUND SURFACE ELEVATION {m}: DATE DRILLED: 1998 11 08
232.806 OBSERVED WATER LEVEL: 1998 12 02
A\ ENVIRONMENTAL TOP OF CASING FLEVATION {m): LOGGED BY-
CONSULTANTS we.
232.617 sheeT_ 1 oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLUING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-2
PLOTTED: P
BOREHOQOLE LOG CAD FILE No.: SAMPLE TYPE: ﬂ]]]]]]conzz SPLT SPoON B SHELBY @ DISTURBED @na RECOVE
£ ; g
o
= =t SOIL VAPOUR g MONITORING
c DESCRETION bglck| &0 CONCENTRATION o WELL
W é o %% {ppm} E INSTALLATION
a
" 100 10p0 1000y >
) SAND AND GRAVEL (FILL) — I
- — fing to medium groined sond, light brown, dry =T
- SILT (FILL) 98-2-1 Z
- - some medium grgined sand, some gravel, some %
- . cloy, block ] é
1| sILT EN
N - trace fo some clay, lighl brown, soil, low X 98-2-2 l
— plasticity, moist
*98-2-9 :
- CLAY % l .
N 2 - silt lenses, brown, stiff, medium plosticity, meist %E 98-2-3
- %
- %/X 98-2-4 '
- - sill inclusions below 3.0m
o %
- ”
- %
N X 96-2-5
[~ 4
_ /
[ 4 "/
3 X v
- v,
- e
- ~ saft, no sit lenses below 5.5m %
B /]
: % 98-2-8 | |
- 6
N End of borehele at 6.1m
7 |
- 8
: LEGEND '
. T T road box
- 9 e [
- Bl s [ e
= f77] bentonite
- * sample submilled lor loboratary analysis oo oo 2
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1898 13 09
MoRRIV 232.450 OBSERVED WATER LEVEL: 1998 12 02
EgglﬁgSMENTAL TOP OF CASING ELEVATION {m): LOGGED BY:
LTANTS we. 232.179 JDT sHeeT_ 1 oF. 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP_RAIL MAPLE LEAF ENTERPRISES w8140

LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS ~_ SOLID STEM AUGER 130 mm 98-3

BOREHOLE LOG g;gr;ig Noo: SAMPLE TYPE: [[[) core 7] seur secon B srewar [X] orsTuraeo (O] wo Recoveay
—d
€ SOIL E,, wo | S SOIL VAPOUR E MONITORING
E DESCRIFTION SOBE 3% CONCENTRATION o WELL
iy P %g {pom) wi INSTALLATION
&) = <
® 190 1000 100p0 *
" 0|_ SAND AND GRAVEL (FILL) ' I
- _| — brawn, dry to moist ] ]
- SILT AND CLAY (FILL) %-3-1 22
- — some fine grovel, trace sond, grey, firm to % %
- stiff, low to medium plasticity, maist 7 /
C 1 — lrace organics, firm below 0.Bm Do é é
X X 9-3-2 RN éé
SILT SEREEE 414
-2 - some clay, troce fine sond, light brown, soft, . IRRREEE
- low plaosticity, wet to soturcted 9:‘3’: Do ::7
— *98-3- S
- CLAY Z i
- - silt lenses, brown, stiff, medium plasticity, moist //X 98-3-4 A
- - silt inclusions, trace fine gravel, firm, wet /
-3 below 3.0m /
: %Z woas|| aiii
- 4
- %X 8-36|| A
- - no silt lenses below 4.6m :
- 7
> ZZ 8-3-7| |a
— — greyish brown, soft below 5.5m % ’
- A
- ’ 98-3-8
: % .
- B
B End of borehole ct 6.1m
- 7
- 8
- LEGEND
- T T rood box
E 9 gecm;;" ﬂ ﬂifi'.m""“
N 50 mm @ concrete
- Bl iee [ s
~ 77 bentanite
- * sample submilted for Ichoratory anolysis S IR % 2s0!
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1698 11 (9
M”&&” \VN N 232.713 OBSERVED WATER LEVEL: 1998 12 02
EC Olﬁgu&diNTgL TOP OF CASING ELEVATION (m): |LOGGED BY:
TANTS we. 232.465 J0T smeer 1 oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-4
BOREHRHOLE LOG E;%TILFE:NO - SAMPLE TYPE: [[[] core [/] seur spoon 5] sweway [ orsturato O] vo Recovery
- § u;
E o
~= w | 5 SOIL VAPOUR = MONITORING
g DESCRFTION gk 3 CONCENTRATION = WELL
wi Z|a &2 {ppm) = INSTALLATION
a 5 = <
100 1000 10000 =
- 0| BALLAST (FILL) % I -
- SAND AND GRAVEL (FILL) et || LA Z?
N - fine o medium grained sand, coarse grgined N : % %
- —  grovel, brown, dry ﬁ L : % %
" 1| CLAY (FILL) AR A%
. - trace medium grained sond, irace fine groined X 98-4-2 Do - % %
- gravel, irace silt, greyish brown %o bigck, stiff, Do .: % %
S {ow plosticity, moist I Do 5 Z‘ Z
- SILT L : e
. - trace lo some clay, light brown, soft, low Do ;
N plasticity, moist "0g-4-3 S a
- - greyish brown, wet below 2.1m Co -
- CLAY 7 -
- - silt inclusions, sill lenses, brown, stiff, medium //X 98-4-4 A
N plasticity / Do
- 3 - firm to stiff, wet below 3.0m / Do
- s D
- % Lo l
- /X §8-4-5 A
N b D
[ 4 4
- %X 98-4-6{| A
- ~ no sill lenses, medium to high plasticity below :
- 4.6m 7
' / |
> / X 58-4-71 A
: 7
: Z l
- % 98-4-8 4
- B
- End of borehole ot 6.1m l
-7 |
- 8
; LEGEND l
. T T road box
- 9 v (] e l
= soves e [] goneee
- 2 entonite
- * somple submitted for leborciory onatysis STy Lo % :""
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 09 1
MOQ\?“"/N q 232.657 OBSERVED WATER LEVEL: 1998 12 02
EE 0'5:11 B}%.NT.%L TOP OF CASING ELEVATION (m): LOGGED BY:
15 we. 232.390 JDT SHeeT__ 1 or l




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
l CP RAIL MAPLE LEAF ENTERPRISES W8140
LOCATION: IDRJI,LING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTCN SHOPS SOLID STEM AUGER 130 mm 88-5
l BOREHOLE LOG E;%Tﬁ%m_: SAMPLE TYPE: [[[[] core [7) s seoon [ swewar () ostureen [O] o Recovery
-
l € § i 2 MONITORING
£ uy SO VAPOUR &
T S0IL 2aloy| &0 CONCENTRATION WELL
DESCRIFTION eEh) 33 o
% % %E 5 (Ppm) = INSTALLATION
100 1000 10000 =
l - 5| SAND AND GRAVEL (FILL) i_—_n 4
- - brown, loose, dry R P
- ~ black below 0.Bm X 9851 S 7 :
1 :
- CLAY AND SILT (FILL) 7
-1 - trace medium fo coarse grained sond, trace %
l C fine grovel, greyish brown 1o block, stilf, maist X 98-5-2 %
- S|LT X.ga-5_g oo ‘.‘]: !.
- some cley, light brown, soft, fow plosticity, wet e
' E 2 oL
— 98-5-3 S A
: CLAY %
' - - silt inclusions, sifl lenses, brown, stiff, medium //X 58-5-4 A
_ plasticity, maist )
- 3 %
= . . 7
- - no silt lenses, firm, wet below 3.7m /
o /’X 98-5-5 | A
= //
-, %
l - %X 98-5-6 (g
: - - soft to firm, medium to high plasticity %
N below 4.6m %
l - /
/X
- 98-5-7 Al
- 7
I z
- % 88-5-8 AH
- B
l N End of borehole ot 6.1m
1
- 8
. : LEGEND
. T T road ban
l E ’ {xcmpr;r;.ﬂ !fﬁfnu“""
- ERaree {3 e
= B2 hentonile
i * somple submitted for loborctory analysis S R seal
I GROUND SURFACE ELEVATION {m): DATE DRILLED: 1998 11 09
MIRROV 232.630 OBSERVED WATER LEVEL: 1998 12 02
Eg\élﬁgﬁg iﬁTiL TOP OF CASING ELEVATION {m): LOGGED BY:
' TANTS ne. 252.361 . JOT saEeT 1 oF 1




CLIENT:
CP RAIL

DRILLING CONTRACTOR:

MAPLE LEAF ENTERPRISES

PROJECT No.:
w8140

1 _] - some silt, light grey below 0.9m

SILT

maoist

— some cloy, wet below 1.5m

- trace clay, light brown, soft, low plasticily,

98-6-2 Al

LOCATION: DRILLING METHCD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-6
PLOY :
BOREHOLE LOG CADTIEIEL‘; No SAMPLE TYFE: [} core {/] seur seoon B snewar [X] asturaeo [O] wo Recoverr
- x N g
= B VO e T SOIL VAPOUR, MONITORING
E DESERIETION Sgg‘g 5% CONCENTRATION - WELL
wi R 3 {ppm) o INSTALLATION
100 10p0 1oopo| =
L0 SAND AND GRAVEL (FILL)
- - fine to coorse groined sond, brown, dry
- - block below 0.3m oL
- ~ soturated below 0.6m *38-6-1 S AT
- CLAY 7/
— dark brown, stiff, medium plasticity, maist /]

98-6-3 M

2 CLAY

plasticity, moist

- silt inclusions, brown, firm to stiff, medium

98-6-4 |A}

98-6-5 A

98-6-6 L4l

98-6-7 |a|

98-6-8 A

T

* somple submitted for loboratery oralysis

/

L
- - silt lenses from 3.0m ta 3.3m %/X
- /
_:- - firm, medium to high plasticity, wet below 3.7m %X
/
: /X
; 7
5 /
- ft below 5.6 éx
- soft below 5.6m %
— %
E_ End of borehole ot 6.1m
- 7
- 8

9

LEGEND

T 1 rond box

90 mm
PVC pipa buckfull

B} 28,27 e, ] sonrte
pipe aeal

74 bentonite

d 3ol

silica sand

|

DATE DRILLED:

MORROW
A\ ENVIRINMENTAL
CONSULTANTS me.

GROUND SURFACE ELEVATION {m): 1988 11 10
232.739 OBSERVED WATER LEVEL: 1988 12 02
TOP OF CASING ELEVATION (m): LOGGED BY:
232.403 JOT SHEET 1

E




CLIENT: DRILLING CONTRACTOR: PROJECT Ne.:
l CP RAIL MAPLE LEAF ENTERPRISES WB140
LOCATION: DRILLING METHOD: DIAMETER.: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS 'SOLID STEM AUGER 130 mm 98-7
l BOREHOLE LOG Z:?JTLE_I;:NQ - SAMPLE TYPE: ([[[] core [/} seur spoon B swewar () oisturaco [G] no Recovery
- > g
' : S0IL £y L SOIL VAPOUR & MONITORING
o9k CONCENTRATION o WELL
k DESCRIFTION Stgg “Eé (ppm) = INSTALLATION
[ =
" 10 10p0 100p0 >
. " 0| SAND AND GRAVEL (FILL) SRR -
- - black, loose Do
- - light brown below 0.4m RNt ;
N - saturoted below 0.7m 98-7-1 f A Z Z
I : CLAY ) R Y 2%
B - trace fine ond medium groined sand, troce silt, N s
- 1 black to grey, stiff, dry to moist / Do
- SILT S I N
- - some cloy, light brown, soff, low plosticity, wet S
I - light grey below 1.7m Dot
- *98-7-3 Ry
i ‘ -2 | cLAY 7 IR
- ~ silt inclusions, silt lenses, troce coorse sand, / S
— greyish brown, stiff, moist é Do
- - brown below 2.6m Lo
- 98-7-4 A
' : //X —
N - trace {o some clay, light brown, soff, low S
l — plasticily, wet to soturated Do
- 38-7-5 A
; CLAY : N
T4 " - silt inclusions, brown, firm, high plasticity, wet %
l - %K 98-7-6 | A
l > %X 98-7-7 |4
— - soft below 5.5m /
1| Z
- r %8-7-8
— % &
l B End of barehole ot 6.1m
NE
I -
l : LEGEND
- T T rocd box
| 9 RS [ S
- 5 mm »
- BVt [ sopeee
- * somple submitled for laboratory anclysis Do Lol 74 ::::mt:.
' GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 10
MO{\EJZVQO\\/N N 232.557 OBSERVED WATER LEVEL: 1988 12 02
c c alrizbau @I%NT%L TOP OF CASING ELEVATICN (m): LOGGED BY:
l 15 e, 232.208 JDT sneer 1 oF |

-




DRILLING CONTRACTOR:

CLIENT: PROJECT No.:
CP_RAIL MAPLE LEAF ENTERPRISES W8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-8
BOREHOLE LOG 2';\%1-;52 No.: SAMPLE TYPE: [ core [7] sPur sroon B suewar [ oisTursko (O] no mecovenr
- x o
£ o1 €l g% SOIL VAPOUR & MONH[;ORING '
= GQlE L CONCENTRATION I WELL
£ DESCRIFTION gtgﬁ 33 (ppm) w INSTALLATION
o E nz §
100 1000 10000
"0 SAND AND GRAVEL (FILL) Lol - 1
- ~ block, maoist R L/" s
— - light brown below 0.4m $8-B-1 S %
: e Y 7 |
n CLAY &4 SEEEEEE %
E 1 ‘| ~ grey to black, siiff, medium plasticily, moist l 0 A
- | TsuT X S
N - clayey, light brown, seft to firm, low to medium \ : Sl
- plosticity, moist %8-8-3 Co A
- wet below 1.4m - —
M) - light grey below 1.7m /é
- CLAY % :
- - silt {enses, siit inclusions, brown, stiff, medium % :
- plasticity, maist _B- :
- - no silt lenses below 2.3m %/X sa-a-4 A :
N - fiem, medium to high plosticity below 3.0m /
- 3 - silt lenses from 3.0m to 3.3m /
- /
- %
- /X %-8-5 | |a
- 2
» /)
- %X 98-8-6 (4] l
- - high plosticily, wet below 4.6m 7
: 7, l
> %X 98-8-7 o]
- ~ soft below 5.6m %
- A
- f 98-8-8
: % W
- B
N End of barehole ¢t 6.1m
7 |
- 8
; LEGEND l
- T T rood box
- 9 O l
- [2) 30 e (] sopeee
- /7] bentonite
- * sample submitied for laboratery analysis P R ZE
GROUND SURFACE ELEVATION (m): DATE DRILLED: 7998 11 10
MoRR OV 232.568 OBSERVED WATER LEVEL: 1998 12 02
EN\ajlﬁg NCA ir\NJTAL TOP OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS we. 232.210 J0T sreer_ 1 of ! I




] plosticity, moisl to wet

]

CLAY

||1|l||||

[N

DR B

- silt lenses, silt inclusions, brown, stiff, medium
to high plosticity, moist
3 " - no st lenses below 2.7m
- firm, high plasticity, wet below 3.0m
— silt lenses from 3.0m to 3.3m

- soft below 5.8m

98-9-4 | | A

98-9-5

58-9-6 [ A

98-9-7 |4

XL X XX
| -

NN N N NN

98-9-8 |a|

[ B

lll'tllll

DEE

T T T

End of borehole ot 6.1m

* sample submitted for laboratory anaiysis

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP _RAIL MAPLE LEAF ENTERPRISES WB140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-9
BOREHOLE LOG E;%T;EL?NO,: SAMPLE TYPE: [ cose [7) seun spoon 5] swever 3 oisuracn [Of No mecoverr
z ; g
o
= M = SO VAPOUR MONITORING
c DESOTION ager o CONCENTRATION - WELL
B § S %a (ppm) E INSTALLATION
=t
° 100 10p0 roopol
- 0 SAND AND GRAVEL {FILL) —~{ |+
- - some silt, fine sand, brawn, loose, dry L .
= - black below 0.5m X 98-9-1 A 2
- .
] S é
s CLAY (FILL) w92 A 7
- - silt inclusions, lroce coarse greined sond, trace Dol é
N fine groined grovel, block to grey, dry to moﬂ g
- SILT oo
2 - some clgy to clayey, light brown, soft, medium

LEGEND

T road Dex

50 mm # = giica sond
MG pipe veckti

a
EI St e B conerete

slpe seal

;/A bentonite

d seal

A\

ORR2OW
ENVIRONMENTAL
CONSULTANTS we.

GROUND SURFACE ELEVATION (m):

DATE DRILLED:

7998 11 10
232.989 OBSERVED WATER LEVEL: 1998 12 02
TOP OF CASING ELEVATION (m): LOGGED BY:
232.622 JDT sHEET 1 OF __1_




CLIENT: DRILLING CONTRACTOR.: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILUNG METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98~10
BOREHOLE LOG E‘L\%T-IEIELZ:NO.: SAMPLE TYPE: [[[[] core [7] spur spoon S swewer [] oisTurseo [Q] no Recovery
-
= ¥ iy 5
= 501 Bela,| o SOIL VAPOUR [ MONITORING
vQlk CONCENTRATION o WELL
B DESCRIPTION gmég 23 (ppm) o INSTALLATION
100 1000 10000 =
© 0 SAND AND GRAVEL (FILL) L
- - line grained sand, fine groined gravel, clay : o
— h ;
: chunks, brown, loose, dry X GA-10-1 A Z Z
; 1
l
X X 98- 102 A 4 [
- - greyish below 1.5m 5
-2 Z‘BB—IO-J A hd E
- - medium grained sand from 2.3m to 2.7m g
- - saturgled below 2.3m Y- =
- 98-10-4 A E
-3 cLay %
N - silt inclusions, greyish brown, firm, medium to 7 =
- high plasticity, wet % 3
/’X 98-10-5| & g
4 7
- % 98-10-6 |a] H
E End of borehale a 4.6m
- 5
- 6
- 7
- 8
E LEGEND
- T T road box :;:lr%cg:;?r::um
-9 P [ St
- Bl & ae [ oy
N * sample submitted for laboratery analysis 7’5 :::'mm“ D Housn
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 10
MSS\%O\VN N 232.772 OBSERVED WATER LEVEL: 1998 12 02
Caﬁ‘gu EEN¥QL TOP OF CASING ELEVATION (m): LOGGED 8&Y:
e 232.569 JDT SHEET _ 1 OF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER. BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-11
PLOTTED:
BOREHOLE LOG CAD FILE No- SAMPLE TYPE: [f[] core [7]) s sroow 5] suewar [X) oisturaen [O] No Recovery
- g g
E T84
~ o | SOIL VAFOUR i MONITORING
T SO s50ey Lo CONCENTRATION o WELL
% DESCRIPTION Eggg %5 (ppm) c INSTALLATION
" 100 1000 100p0( 3
" 0| SAND AND GRAVEL (FILL) -
- - fine t? medium qrained sand, dark brown, dry o o el
- o most S| A 27
Do 7217
7
C 1 - saturated below 1.1m : é é
X CLAY [FILL) 98-11-2| | A éé
- [ - some silt, black to grey, {irm, moist 7 : , A 27 %
CLAY Z 2,
- silt inclusiors, trace medium grained sond, 7 S
- 2 h brown, stiff, medium plosticity, moist 74 el
- SILT
n - troce o some clay, light brown, soft, low to B-11-41 A
- I medium plasticity, moist to wet I#
98-11-3
CLAY 7 2
. 3 - silt inclusions, silt lenses, brown, stiff, medium /
- plasticity, moist /
= - Tirm below 3.0m ?
?X 98-11-5 [a]
v
- no silt lenses below 4.0m
-4 %
- %Z 98-11-6 a]
- - silt {enses from 4.6m to 5.Zm 7
: é
> % X 98-11-7 o]
: %
N - greyish brown, soft below 5.8m ,/ 98-11-8
- 74
T I
C End of barehole at 6.1m
- 7
- 8
Z LEGEND
T7T rooc box
- 9 gecml:‘r:". ] ;:::friu’mu
30 mm » concrele
. E] ;'i::“d Ve Q 1e0al
- e aentanite
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 10
W{fj’-\fﬂ\v g 232.868 OBSERVED WATER LEVEL: 1998 12 02
EC Oﬁ.gutd%.ﬁ]-@— TOP OF CASING ELEVATION (m): LOGGED BY:
TANTS e 232.808 JOT sHEeT__ 1 oF 1




MORRIW
\ ENVIRINMENTAL
CONSULTANTS e,

CUENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LFEAF ENTERPRISES WB140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-12
P :
BOREHOLE LOG C:%T;EJDE Noo SAMPLE TYPE: [} core [/} seut spoon B} swiway (3] oisTuraco (O] wo Rec
_ d
31| oo, (5] vougue ]
= o
% DESCRIPTION 5 3 ?é (ppm) g INSTALLATION
" 1 1000 1000 =
- SAND AND GRAVEL (FILL) | R l
Q :
- - fine to medium grained sand, light brown,
— loose, dry .
- - dark brown below 0.4m *98-12-1
. CLAY Z
N - troce medium to coarse grained sand, black, 88-12-2
- stiff, medium plasticity, dry to maist
SILT 98-12-3
- cloyey, light grey, firm, medium plasticity, dry I 7
-2 CLAY /)
- - silt inclusions, silt lenses, brown, stiff, medium %
- plasticity, moist
n - no silt lenses below 2.4m //
_ 95-12-4
- ~ silt. lenses from 3.0m to 3.3m /] X
.3 - firm below 3.0m %
o 7
- %
' /X 98-12-5
¥ %
- ZX 98-12-6
- - wel below 4.6m
- 5
- Z X 98-12-7
- - soft below 5.6m %
: - % 93-1z-aﬂ
: End of barehole al 6.1m
- 7
- 8
; LEGEND
M T rocd bax
- 9 Ao ]
E_ IE SEET;"P:C . :::crete
" * sompie submitted for laboralory analysis Dot Lo 74 ::::umte
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 10
232773 OBSERVED WATER LEVEL: 1898 12 02

TOP OF CASING ELEVATICN (m):

232.618

LOGGED BY:

JOT

SHEET L




.

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS © SOLID STEM AUGER 130 mm 98-13
BOREHOLE LOG E;CIJJT;IEL?E:NO - SAMPLE TYPE: ]} core [7) seur spoow B swevar [ oisTureeo (O] Mo REcovery
- > g
E SOl g,g " Q% ‘ SOIL VAPOUR & MONITORING
89 CONCENTRATION ol WELL
E DESCRIPTION SLEE %5 (ppm) 2 INSTALLATION
[ =
° 100 1000 100p9f =
-0 SAND AND GRAVEL (FILL)
- - fine grained sond, brown, dry
:_ X 98-13-+ A
N - lrece coarse groined sond below 0.8m
o )
: ng—u—z A
-2 o | 4
:_ - silty, grey below 2.6m
: c ot | IR
- - salurated below 3.0m 2 ¥ {4 mm LPH
-3
98-13-5
17
[ 4 |" CLAY D
- - silt inclusions, brown, firm, rmedium to high /
- plasticity, wet /X 98-%3-6.‘(
I 7
- 7
.5 4 98-13-7 |4l
:_ End of borehole at 5.3m
- 6
- 7
- 8
: LEGEND
: T 1 read bax
- 9 o b
- )24 (e
8 * agmple submitted for Icboratory onclysis Do Do % I::gllomte wousn
Y, GROUND SURFACE ELEVATION (m): DATE DRJLLED: 1998 11 12
Wﬁ\ﬁ”\ AMEN 232.795 OBSERVED WATER LEVEL: 1998 12 02
ECOﬁgU S%N-l]:gl— TOP OF CASING ELEVATICN (m): LOGGED BY:
e 232.646 JDT sHeeT 1 _oF_ !




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHQPS SOLID STEM AUGER 130 mm 98-14
BOREHOLE LOG zﬁiﬁ:m; SAMPLE TYPE: [[[) core (7] spu sroon ] swevar (5 orsTuraen [Q] wo Recovery
— > ug
~§ SOIL g‘_ y, | G SOIL VAPOUR q Mowsomc;
Bgle CONCENTRATION o LL
% DESCRIFTION §3§§ %% (Ppm) e INSTALLATION
? 190 1000 10060 =
- 0| GRAVEL (FILL) 5 .
- - troce fine grained sond, trace silt, solurated : =
- *38-14-1
- X ‘; A & g
- SILT 98142 é
- 1 — light brown, non plaslic, crumbly, dry /
o - some cloy, soft, medium plosticity, wet é
- below 1.2m salicn
- 2 g8-14-3 {3
- CLAY ;//
N - silt inclusions, brown, firm, high plasticity, wet /
: 98-14-4 [a|
- - silt lenses from 3.0m to 3.3m // X
-3 %
- o
: 7
: X 98-14-5 A
= v
- %X 98-14-6 r
N 7
5 % 5147l
- - soft below 5.6m %
- % 98-14-8 LA}
- B
N End of borehole ot 6.1m
- 7
- 8
: LEGEND
N T mod‘ box
- 9 e 2] St
" 30 mm & concretc
- EI ;I;:"elw Pve EZ] seal
- I’ entenitle
N * somple submitled for laboratery anclysis ‘ Do % :'“'l ‘
v GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 12
MO&\%Q&N g 232.226 OBSERVED WATER LEVEL: 1998 12 02
S MENTAL TOP OF CASING ELEVATION {m): LOGGED BY:
CONSULTANTS me. 231.907 J0T

SHEET 1 OF_ﬁl




]

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8B140
LOCATION: DR.[LLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS < SOQLID STEM AUGER 130 mm 98-15
BOREHOLE LOG CP:;%T;FL%NO . SAMPLE TYPE: [} core [7] sevr spoon B sweear [ ostunees [G) no Recovery
—
E § = SOIL VAPOUR E MONITORING
E y ®
z OESCRFTION BakEL =< CONCENTRATION n£ WELL
[ A &2 (ppm) E INSTALLATION
" 100 1000 100p0{ =
" 0| SAND (FILL) %-15-1| | A - .
- - fine to medium groined, some gravel, scme 7_ i
— sit, brown, moist X 98-15-7 |a %
- o 7z
-1 CLAY :
B - iroce medium greined soad, troce orgonics, % 98-15-2 A é
— { ]  block, soit, wet [ Z
- SILT AR
i — troce to some clay, light brown, soft, medium g
) plosticity, moist to wet
N 98-15-3 4]
- CLAY Z’/
- ~ silt inclusions, sill lenses, brown, stiff, high
- plosticily, moist to wet //X 98-15-4 A
-3 - no sit lenses, firm below 3.0m %
- 7 -
- / X 98-15-6
/,
- %X 98-15-6 [a]
" e
- Vi
. 5 End of borehole ot 4.9m
- 6
- 7
- 8
- LEGEND
- T 1 road box
- 9 A () dhete
. B S die (] sopee
: 74 b:n|lunile
GROUND SURFACE ELEVATION (m}): - DATE DRILLED: 1998 11 12
' MoRROY 232.921 OBSERVED WATER LEVEL: 1998 12 02
Eggﬁgﬁﬂ%w@— TOP OF CASING ELEVATION (m): LOGGED BY:
15 we. 232.709 JoT sHeeT 1 oF_ 1




CLIENT:

DRILLING CONTRACTCR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHQD: DIAMETER: BORENOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 9B8—16
P :
BOREHOLE LOG C];\%Tlﬁ.‘; N SAMPLE TYPE: ]| core [/] seur seoon ] sewar () orsturaen [G] no Recavery
f solL 3 fu | o SOIL VAPOUR g MONITORING
o3 CONCENTRATION o WELL
% DESCRIPTION SLEE %5 (ppm) 3 INSTALLATION
=
. 190 1000 1000 =
-0 SAND AND GRAVEL (FILL) 8-18-1lal
- — fine to medium grained sond, fire groined i : L
— gravel, brown, moist X 95-16-8 o : ?‘ Z
N -16- i Z
: - wel to soturcted below 0.8m : é g
— ; Y 77
- ~ greyish below 1.2m L 722,
- grey Z'sa—m—z A g/
3 | 7
- SILT é é
- - cloyey, light browrn, soft, medium plasticity, wet
- 2 98-16-3| A
- CLAY 4
N - silt inclysions, sili lenses, brown, stiff, high //
- plasticity, dry to meist //X 98-16-4 A
- - firm below 3.0m /
a /
— - no silt lenses below 3.5m /
- ~ saft below 3.8m %Z 93-16-3 |a|
N . /
g /X g8-16-6
. v,
- %
- /é 98-16-7
- 5 4
:— End of barehole ot 5.2m
- 6
-7
- 8
- LEGEND
_ T T rood box
- 9 i Bk
- 50 mm #
__ E ;!;leled PC EZ' t
- L entanite
- * somple submitted for Icboratory anolysis S Dot % :'“‘ "
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1898 11 12
MOS\E/ZO\VN N 232.947 OBSERVED WATER LEVEL: 1998 12 02
EC olﬁ"zu EIF%.N}I:QL TOP OF CASING ELEVATICN (m): LOGGED bY:
we- 232.783 JDT SHEET . 1




CLIENT: ORILLING CONTRACTOR; PROJECT No.:
CP_RAIL MAPLE LEAF ENTERPRISES wa140

LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS “SOLID STEM AUGER 130 mm 98-17

PLOTTED:
BOREHOLE LOG CAD FILE Noo SAMPLE TYPE: [[[[} core [ 7] spur spoon ] shivav (X orsturaen (O] no recoverr
—_ > ﬁ)j
f S0IL g._ y Eg‘é SOIL VAPOUR g MONITORING
69% CONCENTRATION o WELL
E DESCRIPTION E“EE %é (ppm) L INSTALLATION
(&) =
” 10 1000 1oopo =
- o| SAND (FILL) SRR
- - silty, some clay, some gravel, fine grained, Co
- black, moist, wood pieces X 08171 : R Lo
X - wet ‘o soturoted below 0.8m RS
-1 Lo
N 198-17-2 T LI AN
i CLAY 2
i —| - firoce orgonics, grey to black, firm, meist |
N SILT
- 2 - clayey, light brown, soft, medium plesticity, 98-17-4| | A
- - maist 1o wet i
a CLAY 7
- - sit inclusions, sl fenses, brown, stiff, medium /X o8-17-1a
plasticity, moist //
-3 - {irm below 3.0m
- - no silt lenses below 3.2m /%
: %X 13l
B 4
- 4 ”
s %X 98-17-6| A
- L’
- /
‘5 End of borehole at 4.9m
- 6
- 7
- 8
- LEGEND
- T7 roed box
- 9 R [
- El ST e () s
- [77] beatonite
N * somple submitted for lcboralory aralysis Z

A\

gR2OW
ENVIRONMENTAL
CONSULTANTS we.

DATE ORILLED:

GROUND SURFACE ELEVATION (m): 7998 11 12
232.986 OBSERVED WATER LEVEL: 1998 12 02
TOP OF CASING ELEVATION (m): LOGGED BY:
232.777 JOT sHeer_ 1 ofF 1




CLIENT: DRILLING CONTRACTOR: PRCJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-18
BOREHOLE LOG Z;%T;EL?E:NQ.: SAMPLE TYPE: [[[f] core [ 7] smur spoon B swevav () orsturseo [G] o Recovery
E 3 Y u;
~ o SOIL VAPOUR Y MONITORING
T SOl 35ty 8 CONCENTRATION WELL
C| o
% DESCRIPTION Etgg %é (ppm) & INSTALLATION
g 190 1000 100pe| =
C 0 SAND AND GRAVEL (FILL)
- - fine to medium groined sand, fine grained
_ grovel, brown, maist X 98-18-1la]
- |
. CLAY g 98-18-2 [ 4 l
N —I - block to grey, soft, wet r
- SILT 98-18-3
- — clayey, light brown, soft, medium plesticity, Iz
N 2 —I moist o wet | /% I
— | cLay %
_ - silt inclusions, sill lenses, braown, stiff, high s
- plasticity, moist % X 98- 18-4
- - f{irm, wet below 3.0m 7 .
- 3 - silt seam ot 3.2m %
- - no silt lenses telow 3.3m y
AX 98-18-5 (]
- /
D4 4
g /X 95-18-6 o
C s
- A
T 5 End of borehole ot 4.9m
- 6
7 |
- 8 '
- LEGEND b
i T7T rood box
E 9 ge":m;;" ;ﬁﬁ:ﬁll’und l
- 30 mm o concrele
__ E ;I‘:l:'d e . seol l
: % :::Itunltc
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 12 '
MoRROY 232.957 OBSERVED WATER LEVEL: 1998 12 02
EN;'S?S& %ngL TOP OF CASING ELEVATION (m): LOGGED BY:
¢ TANTS ne. 232.779 JOT omeer 1

q




CLIENT: ’ DRILLING CONTRACTOR: PROJECT No.:
. CP_RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS © “S0LID STEM AUGER 130 mm 98-19
BOREHOLE LOG 2;%1_;:&&}10.: SAMPLE TYPE: [[j core (7] sPum spoon [B5 swewar () oisTureen (O] no Recoverr
- x u;_l‘
= soIL Tl | B SOIL VAPOUR q MONITORING
g9ls CONCENTRATION o WELL
E DESCRIFTION ELU%E %g (ppm) E INSTALLATION -
[y =
f 190 10p0 10000 =
- 5| SAND AND GRAVEL (FILL) RS | B
D[ brown. dy | IR |
- SAND AND SILT (FILL) ggorg-tf | o4l %
- - trace cloy, trace fine grained gravel, black, Do %
- ——I soft, moist | P ) SRR %
- SAND (FILL) T A 4 ﬁ
- { |- some silt, black, scturcted [ V7 N 1e-19-2 A %
- CLAY 4 1 %
- —l - dark brown, stiff, medium plosticily, maist Z
N SILT ] e
2 - clayey, light grey, soft, medium plasticity, :
solurated 98-19-3| { A |
- light brown below 1.8m | '

CLAY

— silt inclysions, silt lenses, brown, stiff, high

-||||||||
il

Z 98-19-4| |A

plasticity, maoist
3 — firm, wet 2elow 3.0m
~ silt seoms from 3.0m to 3.7m

- no silt lenses below 3.7m

SN\

98-19-5| A
- 4
- X 98-19-6| |A
- 98-19-7 j-g——
-5 :
N End of borehole al 5.2m
- 6
- 7
- 8
- LEGEND
- — — - T T rood box
- 9 EEERN : P[] e
- Bl ete [ gogeee
M * semple submitted for loborolory anolysis Do S % :::meu
v GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 12
MES\%Q&N y 232.999 OBSERVED WATER LEVEL: 1998 12 02
C ONSL li{‘[%.N%>L TOF OF CASING ELEVATION (m): LOGGED BY:
_ e 232.820 JOT seer_ 1 oF !

P —




CLIENT: DRILLING CONTRACTOR: FROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8E140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-20
BOREHOLE LOG 2:%2&2:}40.: SAMPLE TYPE: [ core (7] s spoon B seway [3) oistureen [O] no Recovery
£ § g
w0l
~ = SOIL VAPOUR iy MONITORING
T 2Ol Sojey) T CONCENTRATION o WELL '
E DESCRIPTICN 5"§E %% ppm) = INSTALLATION
0 =
" 100 1000 100p0 =
" 0| SAND AND GRAVEL (FILL) | & 1
- - brown, dry : =T
— *98-20-1 :
- A
- CLAY / : I
- - some silt, trace orgonics, black, soft to firm,
- moist
' SILT _ . g X 98-20-2 [a l
— - some clay, light grey, soft, medium plasticity,
N rf\oisl 7
- —l ~ light brown below 0.9m r /
. CLAY /
- 2 - silt inclusions, sill lenses, brawn, stiff, high / 98-20-3 '
N plasticity, fissured, maist %
E- - ne silt lenses, firm, no fissures, wet below 2.7m %
N %/X 9B-20-4
3 /)
- v
: 7
- XQB—ZO—S A
- I
- 4
- / 98-20-6 | .
E End of barehole ot 4.6m
r i
- 6
: l
- 8
: LEGEND
B T T road bex
-9 e [ e
" G mm e
- Bl Jaitie (] s
- /7] bentonit
R * sample submitled for laboratory analysis oo Do, A ™™
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 12
Ma&\[/z‘a\v 232.586 OBSERVED WATER LEVEL: 1998 12 O1
EC Olf&gﬁﬁ/‘ %I:]Tgl— TOP OF CASING ELEVATION (m): LOGGED BY:
TANTS we. 232.436 JDT SHEET 1 OF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE L(EAF ENTERPRISES WB140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS "SOLID STEM AUGER 130 mm 98-21
BOREHOLE LOG 2:%2:2:’40_: SAMPLE TYPE: ([[]) core [/] sour spoon B snewe [X] oistursaen (O] No Recovery
z : o
w ol
= = SOIL VAPOUR, iy MONITORING
T 201 Ioy o8 CONCENTRATION WELL
_ M
E DESCRIFTION SLEE %5 (ppm) g INSTALLATION
8 =
? 1 10p0 1apy =
"o | SAND (FILL) - .
- - fine grained, silty, gravelly, dork brown, moist o AN
— 98-2i-1 A 7) ‘
- SAND (FiLL] ‘ é
- - medium groined, irace coorse groined sand, 7
- troce fine grained grovel, brown, dry é
- CLAY AND SILT (FILL) 98-21-2 X %
__ - {roce orgonics, block, stiff, maist v/
- ~ no organics, grey to black below 1.2m B A
N SILT
N - some clay, light olive brown, soft, medium 38-21-3 1
- 2 plasticily, wet 9
- CLAY %
- - silt inclusions, silt lenses, brown, stiff, high 7
N losticity, moist
A p.ns icity, mois //‘X A
- - firm, wet below 1.0m
-3 - silt seams from 3.0m to 3.7m %
. 7
: 7
- /X 98-21-5 |
T Z
- %X 88-21-6 [A
2 /
T 5 End of harehgle at 4.9m "
- 6
- 7
- 8
: LEGEND
- T T road bax
; 9 ﬁcm;ﬂ'. ] :E:fim“"d
= El i v [ s
- b:nltonite
B PP . 4 3u0
GROUND SURFACE ELEVATION (m): DATE ORILLED: 1998 11 13
MOS\[/Z“\/ MEN 232.727 OBSERVED WATER LEVEL: 1998 12 O]
S > 0'5_2[_1 L’}i N%L TOP OF CASING ELEVATION fm; LOGGED By:
e 232.593 JOT sHEeT 1 oF ..]




light brown, moist

- fine groined, silty, some fine grained gravel,
7 - dork brown below 0.2m

CLAY

AND SILT (FILL)

- some line grained gravel, grey to black, medium,
1 -I plosticity, mosst | V7

Z *8§-22-1

CLAY

moist

~ silty, trace orgonics, block, medium plasticity,

98-22-2 |4l

SILT

[\]

- some clay, light brown, soft (o firm, medium
plasticity, maoist
- wet below 1.5m

98-22-3

*98-22-4 A

Tae T

CLAY

2]

N

o

T et

— sill inclusions, silt lenses, brown, stiff, high
plasticity, maist
- no silt lenses, firm, wet below 3.0m

98-22-7

98-22-5 (4]

98-22-6 (4]

A N ORI
XI XTI XX DX

N L

5 End of borehole of 4.9m

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
: CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No
WINNIPEG DIESEL SHOPS & WESTON SHOPRS SOLID STEM AUGER 130 mm 98— 22
BOREHOLE LOG (P:I;\%T;IEL[;:NO.: SAMPLE TYPE: [[[]) core [7] spur spoon ] smevray @msruaazu @Nu RECOVERY
- x Y g
1)
= 501 3o | £u SOIL VAPOUR g MONITORING
£ DESCRIPTION SolEk 33 CONCENTRATION x WELL
w g & m% (ppm) - INSTALLATION
(]
® 100 10p0 wapd 3
o| SAND (FILL) 5

ORR OV

- 6
- 7
- |
- 8
- LEGEND
- T 1 read bax
- 9 gecm"":". E'ﬁfff.u""“
X 30 mm o CBHCI’C‘E
- IE.' ;I':letr:d Ve B
N beatonite
i * sample submitted for lodorctory cnalysis Do Lol saal
GROUND SURFACE ELEVATION (m}): DATE DRILLED: 1988 11 13

M 232.727 OBSERVED WATER LEVEL: 1998 12 01
A\ Eg\éﬁg&gﬁm@— TOP OF CASING ELEVATION (m): LOGGED BY:
e 232.554 JDT SHEET

s
E




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS = SOLID STEM AUGER 130 mm 98-23
PLOTTED:
BOREHOLE LOG CAD FILE Noo: SAMPLE TYPE: [ cone [7) seut spoon 5] swewar DQ orsTuraed Q] na Recovery
- > g
§ 50l 5,6 " Q% SOIL VAPOUR q Mowﬁomwc;
a0 CONGENTRATION o LL
% DESCRIPTION Eﬁﬁg %5 (ppm) o INSTALLATION
=
” 1 1000 100p0| 3
- 0 SAND (FILL)
- ] -~ fine to medium grained, gravelly, brown, dry [
- CLAY AND SILT (FiLL} ng_zjq A
- - sandy, brown, moist :
- - saturated below 0.9m
C 4
: SILT 98-23-2 (A
— ~ cloyey, light brown, firm, high plosticity, moist
- - troce to seme cloy, soft, wet to scturated
N below 1.5m
- 2 g8-23-3 Ll
- CLAY
N = sill inclusions, sill lenses, brown, stiff, high 7
- plosticity, maist /Z 98-23-4 |o
B " -~ sit seams from 2.4m to 2.7m
N 3 - soft to firm, wet below 3.0m %
u 7
%X 98-23-5| A
- 7
x 7
3 /X as-23-5{a
- v,
- A
.5 End of borehele ot 4.9m
- 6
- 7
- 8
: LEGEND
: . . . . PR T—T‘rouubo‘
- 9 I S IS e [] g pons
- sors e [] soneee
: 7k
v GROUND SURFACE ELEVATION (m):  ~ DATE DRILLED: 1988 11 13
Mgﬁ-\%}, NMEN 232.705 OBSERVED WATER LEVEL: 1998 12 01
R IE)‘T AN_Té'— TOP OF CASING ELEVATION (m): LOGGED BY:
e 232.503 JOT sHEET 1 oF 1




PROJECT No.: ‘
W8140
BOREFOLE No.

CLIENT: DRILLING CONTRACTOR:
CP RAIL MAPLE LEAF ENTERPRISES
LOCATION: DRILUNG METHQD: DIAMETER:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-24
PLOTTED:
BOREHQOLE LOG CAD FILE Nos SAMPLE WE:[I]IM]COREZ SPLIT SPOON %sur_m @usruaatn @uo RECOVERY
. x g
E o
e 30IL gs Y ﬁg CSOIL VAPOUR iy MO&E?LRJNG
E DESCRIPTICN :tgg 23 ONCENTRATION w
W ] &2 (ppm) = INSTALLATION
[ =
“ 100 1000 10000 =
- 0 SAND AND GRAVEL (FILL) l
- - medium greined sond, fine grained gravel,
— brown, dry
- 98-24-1 4|
- SILT (FILL} l
_ - some clay, light brown, motlled rust brown,
R 1 —l soft, wet '
- 38-24-2 |a|
— CLAY (FILL) .
N ~ trace fine grained sond, black to grey, firm,
- mediure plasticity, moist
s SILT
- - troce cloy, light greyish brown, soft, low *98-24- 30y X
_. plasticity, wet
- - soturoted below 2.6m
N k8-24-4-14|
3| CLAY %
- — silty, silt inclusions, brown, firm to stiff, high /
— plosticity, wet
- % 98-24-5
N - soft to firm below 3.8m /3 gaas) =
S 4 %
s %X 98-24-5 [A
. V
i Vi
[ 5 End of borenale ot 4.9m I
- 6 .
- 7 |
- 8
- LEGEND .
- T T rocad bex
- 3 S l
= 530 mm # .
- B S ee [ s
- 21 bentanite
_ * somple submitted for laboratory anclysis oo Cororiinn % snol
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1988 11 13
Ma&\?ﬂ\VN \ 232.669 OBSERVED WATER LEVEL: 1998 12 Q1 '
= c 0i5gu &%NT?)L TOP OF CASING ELEVATION (m): LOGGED BY: -
T2 we. 232.485 JoT sHeer 1 ofF 1 l




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS » SOLID STEM AUGER 130 mm 98-25
BOREHOLE LOG 2£T-IEFL2:NO - SAMPLE TYPE: [[[]) core 7] seLr spoon B swavev [X] osturaco (O] no Recovery
- x g
= s0IL 5.6 y | uif 501 VAPOUR 5 MONITORING
aglEE CONCENTRATION . WELL
K DESCRIPTION »éd%E %5 (ppm} 2 INSTALLATION
)
° 100 10p0 10000 =
- 0 SAND AND GRAVEL (FILL) l
N ~ brown, dry
- 98-25-1| A
C CLAY (FILL})
- - some silt, trace coarse grained sand, block to
9 grey, firm to stiff, moist
N - no sond below 0.8m I
- 98-25-2| & v
- CLAY )
- - troce medium grained sond, brown, stiff, f
- medium plasticity, moist %
- 2 % 98-25-3 [l
- SILT 98-25-7
- - loy, light brown, scft, madi losticity,
- :gtme cloy, light brown, seft, medium plasticity, o8-25-4la
N ~-trace cloy below 2.9m
-3
- CLAY %
_ - silt inclusions, silt lenses, brown, stiff, high %
- plosticity, moist f X 98-25-5 |
— no silt lenses, firm, wel below 3.7m %
T4 — soft to firm below 4.1m /
- %X 98-25-6 [A|
- v,
: %
/]
5 2
:— End of barehole of 5.3m
- 6
- 7
- 8
- LEGEND
- T7T road box )
- 9 i
- 50 mm @
- BT Ao [ s
- |7 cntoni
N * sample submitted for laborgtory cnalysis Do Do Zp _
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1698 11 13
W&VQ‘“VN q 232.916 OBSERVED WATER LEVEL: 1998 12 01
[;C Olﬁgu LP\?I‘%N]]—_@L TOP OF CASING ELEVATION {m}: LOGGED BY:
e 232.746 JDT sheer_1_oF 1|




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8140
LOCATION: DRILLUNG METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-26
BOREHOLE LOG E:%T‘;[EE:NO‘ SAMPLE TYPE: ([ cone 7] s spoon ] swewar [X) oisTurace [O] No recovery
- x g
= SOIL £l ni SOIL VAPOUR g MONITORING I
0oE CONCENTRATION WELL
E DESCRIPTION gdgg %5 P % INSTALLATION
° ? 100 10p0 100p0|
- 0 SAND AND GRAVEL (FILL) . — = i
- — block to dark brown, dry . 7 -
- '9%8-26-1| | A é
: CLAY AND SILT (FiLL) § %
- - trace coarse grained scnd, trace fine grained : %
A I gravel, black to grey, dry to moist 5 : %
y ORGANIC CLAY Z N2 | & %
N —I - sitty, black, moist S
- SILT %8-26-3| | & . =l
- - some clay, light brown, soft, medium plosticity, 7 -
- 2 -I et I//X 98-26-4| |A
- CLAY %
N - silt inclusions, silt lenses, brown, stiff, medium
N plosticity, maist //
. - no silt lenses below 2.4m //X 98-26-7| | A
N - soit, wet below 3.0m /
A 3 /
3 %
- %8-25-3
- %X 1
- 4 7
- / X 98-26-6 *
N A
- End of borehole at 4.7m
- 5
- 6
- 7
- 8
LEGEND
. T T roed hox
- 9 R[] e
- BB Ae [ s
- [77] bentenite
- * sample submitted for laboratory onolysis Do Do % sea
GROUND SURFACE ELEVATION (m); DATE DRILLED: 1998 11 i3
MoRR OV 232.817 OBSERVED WATER LEVEL: 1998 12 O1
EEJ\O/!S_;T &1 ilf\\JngL TOP OF CASING ELEVATION {m): LOGGED BY:
TANTS we. 232.636 J0T smeer_ 1 oF 1.




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB140
LOCATION: DRILLUNG METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS - SOLID STEM AUGER 130 mm 98-27
BOREHQOLE LOG E;CI:J)T;E%NO . SAMPLE TYPE: [ core [7) seun seoon B swea [X) oisturaeo [O] no Recovery
- = g
< 501L §,6 u | S 50IL VAPOUR & MONITORING
Ths] CONCENTRATION o’ WELL
E DESCRIPTION 5“‘_52 %5 (ppm) 2 INSTALLATION
O -
? 160 1000 100p =
" 0| SAND AND GRAVEL (FILL) ‘ -
- — medium groined send, rust brown, dry lo moist ,
- X 98-27-3 ol
- A &
-1 ORGANIC CLAY Y
- [] - sily, black, moist r 98-27-2 ||
X SILT
- - clayey, light brown, firm, medium plosticity, moist 98-27-3| A
- some clay, soft, wet below 1.5m
2 7 CLAY

high p

[ B

silt inclusions, silt lenses, troce fine groined
sond, troce fine groined gravel, brown, stiff,

tosticity, moist

- 'no send, no gravel below 2.4m
3 - soft to firm, wet below 3.0m
- silt seams from 3.0m to 3.7m

X 98-27-4

X 98-27-5
X 98-27-6

MINNRNSRNANEN

L N

UL B

w

DN L

5 " End of borehale at 4.9m

* somple submilted for loboratery analysis

TT1r

5 mm ¢
PYC pipa

50 mm ¢
E slotted PVC E concrete

pipe

bentonite faugh
seol sloud

LEGEND

ocad box .
silice sand
w backlil

saal

A\

ORROW
ENVIRONMENTAL
CONSLILTANTS we.

GROUND SURFACE ELEVATION (m):

232.702

DATE DRILLED:
OBSERVED WATER LEVEL:

1998 11 13

1998 12 01

TOP OF CASING ELEVATION (m):

232.475

LOGGED BY:
JOT

sheeT__ 1 or 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREMOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-28
BOREHOLE LOG CPZET;FENO.: SAMPLE TYPE: (][] core ] sPur spaow B swewsr (] oisTuraeo [Q] no recovery
- | g
= SOIL 35 y | g 50t VAPOUR g MONITORING
9oz CONCENTRATICN of WELL |
E DESCRIPTION gtgg %5 (ppm) e INSTALLATION
(] = ' .
” 100 1000 1000 =
C 0| SAND (FILL) {1 l *
- - fine to coarse grained, gravelly, some silt, .
— brown, moist 7 7
N 98-28-1| A
: X ..
: v ? ?
- 1| ORGANIC CLAY Y 7
N - silty, black, firm, medium plasticity, moist / B-28-2 A Z Z
- - some cloy, light brown, sofl, medium plasticity,
. maist 1o wet *88-26-3( | A
22| cLAY v/ '
- - silt inclusions, silt seams, brown, stitf, medium /
n plasticity, moist /
- - no silt seams delow Z2.6m //
- 95-28-4
- - firm, high plosticity, wet below 3.0m ?X A '
-3 /
- 7
: 7
- /X 98-28-5 Al
- 4 %
3 %X 98-28-6 |A
X v
- i
5 End of barehole at 4.9m
- 6
— l |
- 7
- 8
LEGEND
- T7T road box
X R [ st
- 50 mm # concrete
:- E] ;::lelea Ve 184l
N E entonile ,
N * sample submitted for laborclory analysis Do S ¢ S'“'l t |
v GROUND SURFACE ELEVATION {m): DATE DRILLED: 1998 11 13 }
Mgﬁ\%a\ NMENTA 232.943 OBSERVED WATER LEVEL: 1998 12 018 |
c Oﬁguad AN]|: .f)l_ TOP OF CASING ELEVATION (m): LOGGED BY: |
1 e 232.748 JOT speeTr 1 oF 1
|




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS Y S0LID STEM AUGER 130 mm 98-29
BOREHOLE LOG (F;I;\?DT;FL%NO.: SAMPLE TYPE: [[[] core [7] seur seoov B swawar [ oisTureen @No RECOVERY
8 § g
ol
~ s Jud S50IL VAPOUR w MONITORING
E DESCRFTION agieyl £O CONCENTRATION ” WELL
] Té“‘ kS %g (ppm) E INSTALLATION
G -
- 100 1000 10000 ¥ j’
- 0| SAND AND GRAVEL (FILL) %
- — - brown, dry e i En
- SILT AND CLAY (FILL) 98-29-1a] 7 ?
- - some coarse send, light brown and block,
X [ 1 soft to firm, maist i Z é
" ORGANIC CLAY / % %
- - silty, block, soft, medium plasticity, wet / w-5-2 ? é
- CLAY 4 7377
N - silt inclusions, rece fine sond, troce organics, NN
- light ofive brown, stitf, medium plosticily, dry
- to moist 98-20-3[
- 2| sLT X
- - some clay, light brown, soft, medium plasticity,
n wet to saoturcted
- CLAY 7K |11
_ - silt inclusions, sift seams, brown, stiff, high
-3 plasticity, moist % =
- : - firm, wet below 3.0m / N =
- - silt tenses from 3.0m to 3.7m / SR
- - no silt seams below 3.5m /X 98-29-5 BE
> %
- 4 / ’ g :
N - sofi to firm below 4.4m %X 98-29-5 |a| “B
: 2 B
- . / =
T 5 End of barehole ot 4.9m
- 6
- 7
- 8
- LEGEND
: obove ground
_ casing
30 mm @ silica sand
- g PYC pipe Dacktill
- 50 mm # cancrets
- HEtnl
- I:::llonite sigugh
N * somple submitted for laboratory onalysis Co T Conn
GROUND SURFACE ELEVATION {m): DATE DRILLED: 1898 11 186
W{S\?ﬁ \VN q 232.850 OBSERVED WATER LEVEL: 1998 12 01
EC Oﬁ_‘fu MENTAL TOP OF CASING ELEVATION (m): LOGGED BY:
LTANTS ne. 233.625 JDT sHEeT. 1 oF._ )




E
:

CLENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLLE LEAF ENTERPRISES w8140
LOCATION: DRILUNG METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-30
BOREHOLE LOG ELA%ZFLE;NQ.: SAMPLE TYPE: [l core { /] seur spoon B swewar {X] msturace [O] wo wecavery
- rat
€ &l | s SOIL VAPOUR 7 MONITORING
[ —
E DESCRETION solskl 58 CONCENTRATION o WELL
i E 6| &2 {ppm} ‘E INSTALLATION
" 100 1000 1000 3 _j—]
-0 CLAY AND SILT (FILL) : Jb
- - some medium to coarse grained sand, some i .
:— gravel, trace orgonics, brawn, crumbly, muoist X 58-30-1| | ‘7 7
- - black, concrele pieces, gloss below 0.8m : % %
: A%
1 - wel below 1.1m : / 7
X ORGANIC CLAY 7, [N¢| 98-30-2 ; % %
- / T A : / /
- - some silt, black to rust brown, soff, medium 4 : % %
- plasticity, wet % : 2 Z
. CLAY v :
) - sili lenses, silt inclusions, brown, stiff, medium % : :
- to high plosticity, maist /X 98-30-3 (A :
- = silt seams below 2.6m // :
- 7 :
- SILT 96-30-4 | | A
.3 ~ some cloy, light brown, soft, medium plosticity, :
- moist fo wat
_ — cloyey, wet to soturated below 3.3m X 98-30-5 |a)
E 4 98-30-6| A
- CLAY /
- - siit inclusions, brown, firm, high plasticily, wet %
- //X 98-30-7 [a] z
- 5. 2 £
N End of borehole at 5.2m
- 6
- 7
- 8
:_ LEGEND
- J-ngg.:; ground
P one [] e
: 50 mm # :un:r:tl
- alatted PYC ::nr
p—. pipe
: Z il s R
N * sample submitted for Ic_borutory onolysis Conoornin S
LY GROUND SURFACE ELEVATION {m}: DATE DRILLED: 1998 11 16
MS&\A@J NMEN 233.279 OBSERVED WATER LEVEL: 1998 12 Of
¢ ONSL &ANTF?)L TOP OF CASING ELEVATION (m): LOGGED BY:
e 234,066 JOT SHEET __1__ OF




CLAY (FILL)

ERL R B

— silty, some medium to coorse groined sand, trace
1 gravel, trace orgonics, brown, stiff, dry to moist

X 9-3i-2| | A

2 [ORGANIC CLAY

—| moist

- some sill, black, soft to firm, medium plosticity.|

*g8-31-3 A

AN

(BN B

CLAY
3 moaist

= silt-in¢lusions, brown, stiff, medium plasticity,

a8-31-4| | &

SILT

to wet
~- wet below 3.5m

- cloyey, light brown, soft, medium piosticity, moist

88-31-5 (A

|

4 | CLAY
plasticity, moist

~ soft below 4.6m

- silt inclusions, silt seoms, brown, firm, high

-~ no sill seoms, wet below 4.3m

X 98-31-5 A

NN

CLIENT: DRILLING CONTRACTOR: PROUECT No.:
CP RAIL MAPLE LEAF ENTERPRISES wB140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS +SOLID STEM AUGER 130 mm 98-31
BOREHOLE LOG EI;\%T;SE:NO - SAMPLE TYPE: [[[) core 7] seur spoon [ swrvay [X) orsTuraen (O] no RecoveRy
3 : g
Wy
~ — pae SOIL VAPOUR i MONITORING
T S0 éo op| 0 CONCENTRATION WE
=3 o LL
E DESCRIPT:ON §L§§ %5 (ppm) E INSTALLATION
0O =
? 100 10p0 10000
Q| SILT AND CLAY (FILL) '
N - some sand, some gravel, trace organics, brown
— to black, crumbly, dry to moist
- 98-31-1]

B NN\ A

N End of borehole ot 9.2m
- 6 :
- 7
- 8
- LEGEND
- J-Lg::i;.q qround
" g P ipe  [17] s, pane
- 50 mm » concrate
o BV A (] sogee
: :::Iw""te tlough
N * somple submitted for loborciory onalysis S T
v GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 16
MSS\%S\ON ENTAL 233.582 OBSERVED WATER LEVEL: 1898 12 O1
CON.‘E:U&]"AN]]—’_‘) TOP OF CASING ELEVATION (m): LOGGED BY:
ne- 234.585 JOT sigeT__1_oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERFPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-32
BOREHOLE LOG zl;%TlFLDE Noo- SAMPLE TYPE: ([} core [/] sput spoon B suewav () pisturseD [Q] vo aecoveny
:
E SOIL §5 g, | 2% SOIL VAPOUR & MONITORING l
ug% CONCENTRATION o WELL
£ DESCRIPTION §L§§ 32 tppm) i INSTALLATION
O 5 nz <
160 1000 10000 =
" 0| SAND (FILL) ? i e '
- - fine grained, sity, troce coarse groined sand, : - [ i
- dark brown, dry lo moist ) ‘ 237,
- - some grovel, light brown below 0.3m X 8-32-11 t A /%/
- 7z
- CLAY " Z
- 1 ~ silt inclusions, trace fine groined sand, grey %
N to black, firm to stiff, medium o high plosticity, S
- SILT
- -I — troce cloy, light brown, soft, low plasticity, moist |’/
- 2| cLAY /X 98-32-3 o
- - silt inclusions, sill lenses, brown, stiff, high %
N plasticity, meist to wet %
: | | -
— firm, wet below 3.0m //
-3
N — silt seams from 3.3m te 3.7m %
: %
. Z 98-32-5 lal
- -
- - no silt lenses, soft below 4.0m é
- 4
- % 98-32-6 LAl I
- End of borehole ot 4.6m
s i
- 6
7 |
- 8
. LEGEND l
T T road box
- 9 B [ et l
3 30 mm # concrete
- E ;!gt:tcd PvC . secl
F/7 bentonite
* sample submitted for laboratary anolysis CoLor Do Z i
Y; GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 16 l
MSS&EEN CNTA 232.653 OBSERVED WATER LEVEL: 1998 12 02
MENTAL TOP OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS we. 232 458 JoT —— l




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES Wwa140
LOCATION: DRILLING METHCD: DIAMETER.: BOREHOLE No.:
WINNIPEG DIESEL SHCOPS & WESTON SHOPS . S0ULID STEM AUGER 130 mm 9B-33
PLOTTED:
BOREHOLE LOG CAD FILE No. SAMPLE TYPE: [[[j core [7) srur sroon ER steway [ orsturseo [O] vo recovery
- x g
f solL g,_ y ﬁg% SOIL VAPOUR g MONITORING
o9 CONCENTRATION o WELL
K DESCRIFTION §t§§ %g (Ppm) e INSTALLATION
=) 5 z g
100 1000
! SAND (FILL)
- - brown, dry Do
— ~ fine grained, silty, some fine grovel, troce cloy, ol
N block, moist, gloss pieces belew 0.1m 98-33-1 ‘A‘ :
- SAND AND GRAVEL (FILL) R
LN - medium grained sand, brown, dry , s
SILT Xga-sa-z Al
— - some clay, light brown, firm, medium plasticity, St
- dry to moist N7 R
- CLAY A S
N ~ sill lenses, brown, firm to stiff, medium R
- 2 plesticity, moist Lo
- SILT *98-35-3 | A
N - clayey, light greyish brown, soft, medium L/ o
- —] plosticity, moist %/X 98-33-4 A
- CLAY / N
- 3 - silly, sil{ lenses, sif seoms, brown, firm, high / o
- plosticity, moist / oo
- — silt inclusions, no silt seams, no silt lenses / R
- - wet below 3.7m % Co
-4 4 :
- %X 9-33-6| | A
X L :
5 Z
"5 " End of borehcle ot 4.5m
- 6
-7
-8
- LEGEND
T T rocd box
- 9 e [ et
- mm #
- Bl S e ] e
- 7 entonie
N * somple submitied for loboratery analysis Doronn S i sl
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 17
MOS\SZO\\/N N 232.647 OBSERVED WATER LEVEL: 1998 12 01
E c Oﬁ.zu &_11% N-{"iL TOP OF CASING ELEVATION (m): LOGGED BY:
We. 232.432 JOT sHeeT 1 oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHQORS SCLD STEM AUGER 130 mm 98—-34
BOREHOLE LOG (P::%TIEIEL%NO.: SAMPLE TYPE: [[[f) core [7) seur spoow 5 sHewav 3] orsturaco [ no Recove
- > d
£ SOIL 3| L SOIL VAPOUR g MONITORING
£ DESCRIFTION g5k 5 CONCENTRATION o WELL
u é no| & % {ppm) = INSTALLATION
f 100 10p0 10002 2
"0 SAND AND GRAVEL (FILL) - 1
- — fine o medium grained sond, lrace coorse Nl
- grained sond, dry, moist 68-34-1 2
: 0 l
: CLAY (FILL) Z
- - some cearse grained sond, trace fine grained 2
-1 _] gravel, black, firm, moist I
- SILT 98-34-2 l
N — troce cloy, light brown, soft, low plosticity, moist *98-34-3
- ~ = grey below 1.5m | 7
N CLAY
- 2 - silt lenses, brown, sliff, high piosticily, fissured, 4 —34—4
- Y 98-3
- moist %
- silt inclusions, no silt lenses, firm, no fissures 7
- below 2.7m //X 98-34-7
-3 | /
N - soft to firm, wet below 3.3m 7
: /jz 55-34-5
- I
¥ 7
- % 98-34-~5
N End of borehole at 4.6m
- 5
- 6
- 7
- 8
; LEGEND
- T T rood Sox
N 9 g\ccn:'r:“- ] S
- 30 mm & EDﬂCI’C‘!
= E] sloled Pve [o] 2o
- 7] bentonite
N * sample submitled lor lcborclory analysis /I a0l

GROUND SURFACE ELEVATION {m): DATE DRILLED: 1998 11
Mar\IJZ\L/Zg\vN N 232.709 OBSERVED WATER LEVEL: 1998 12
EC OIN :fu iYT%\N%L TOP OF CASING ELEVATION (m): LOGGED BY:
" 232.481 JoT ——

n

o




MoRR oW
A\ ENVIRZNMENTAL
CONSLLTANTS we.

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.;
WINNIPEG DIESEL SHOPRS & WESTON SHOPS +-SOLID STEM AUGER 130 mm 98-35
BOREHOLE LOG 2;%252:“0 . SAMPLE TYPE: [[[] core (] spum spoon [ sHewav [ orsTumeeo fO) o recovery
- x g
E SOl g, fy ﬁ% SOIL VAPOUR g Momcgfms
= ooiEL CONCENTRATION
£ DESCRIFTION »érgﬁ %5 (ppm) E INSTALLATION
° f 10p0 10000 =
- 0 __CONCRETE N ;b_,F
__ | CRUSHED LIMESTONE (FILL) . % 7 7
SAND (FILL) el BN 24
— some gravel, brown, dry Z é
| CONCRETE RUBBLE (FILL) = éé
- - dry i 1%
- R éé
S 2V
N 4 21
SAND (FILL) —
) - medium to coarse grained, irace fine grained Do
- grovel, trace silt, brown, dry S
_ - solurated below 2.1m X'95'35‘2 A
_CLAY _ RZ
3 - :léi lenses, brown, firm to stiff, high plosticity, %X 9B-35-3 A
- — silt inclusions, no silt lenses below 3.0m % Do
~ soft below 3.7m ?g.ga_55_4 N
T4 é :
s %X 9-35-5| | A
2 .
%
/]
5 A
N End of barehcle at 5.2m
- 6
- 7
- 8
LEGEND
T°T rood box
- 9 e
30 mm « conerete
— E] ;ligletud PvC E] seci
[7] hentonite
* sample submitted lor loboratory onalysis _ T Lot Zp
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 11 17
232.713 OBSERVED WATER LEVEL: 1998 12 01

TOP OF CASING ELEVATION (m):

232.596

LOGGED BY:
JDT

sHEET .1 _oF ]




CULENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DHESEL SHOPS & WESTON SHOPS S0LID STEM AUGER 130 mm 9936
BOREHOLE LOG ?;\%TLFE No.. SAMPLE TYPE: [[[]] core (7] st sroon B swevar (3] ostureen [O] no recovery
= > o
E & o 2
= solL 2, |y EB S0IL VAPOUR ¥ MOI*;‘I(TEORING
T 6olEE CONCENTRATION o w
E. DESCRIFTION §L§E 23 o) W INSTALLATION
[ P4 <
“ ' 1000 10000) >
- 0| SAND {FILL) R -
- - fine to mediym groined, some silt, troce fine =
— groined grovel, brown, maist 89-35-1 -
N L - block below 0.2m ] \_H ¥
N SILT AND SAND (FILL) 7
_ - medium groined sand, grey, firm, wel
-1
- CLAY ) . ) % 99-36-2
— - troce fine grained sond, troce fine groined 4
- gravel, trace organics, troce silt, bleck,
- medium plasticily, moist
- SILT *99- 36-3
- 2 - trace clay, brown, low plosticity, wet 3 *99-36-8
a L - grey slaining below 1.8m J /X 45-6-4
- CLAY 2
- - silt in froctures, greyish brown, stitf, medium
- plasticity //X 99-36-3
- - brown, firm to stiff, no froctures below 2.6m
5| /
- ~ light brown sill seam at 3.4m 7
E - fien, high plasticity below 3.7m éz 99-36-5 la|
- // .
X Z
- / 99-36-7 (4]
; End of borehole ot 4.6m
- 5
- 6
-7
- 8
: LEGEND
- T T rood bex
; 9 ge_crnpr;;.' ﬂ ::E:nu“"d
B f% r:m Y concrel
- E}P!-p‘:ldmﬂ:sm:llce
- £/ bertonite
- * somple submitted for ‘lehoratary analysis Dol S //; saal
GROUND SURFACE ELEVATION (m}): DATE DRILLED: 1999 07 13
MIZRI v 232.792 OBSERVED WATER LEVEL: 1999 08 31
ENVIRONMENTAL TOP OF CASING ELEVATION (m): LOGGED BY:
CONSLILTANTS we. 232 641 JoT or 1 '

sHEET ]




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP_RAIL MAPLE LEAF ENTERPRISES WE1408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS “SOLID STEM AUGER 130 mm 99-~37
BOREHOLE LOG CP:;%T;FL?E:NQ; SAMPLE TYPE: [ cone (7] seur seoon ) swewev [ ostureco (O] wo Aecovery
E § g
"4
= pur S0IL VAPOUR o MONITORING
= 2o Bolep| £O CONCENTRATION o WELL
£ DESCRIFTION Ee %E ?é (ppm) £ INSTALLATION
[ =
” 100 1000 100pgf =
" 0| SAND (FILL) N
- - fine to medium grained, some grovel, trace 7
- coarse grained sand, troce to some sill, daork EURER IR
- brown to black, wet 99-37-1 Y VR /
- [T] - light brown below 0.2m 7 o /
- CLAY 7 - /
- - orgenics, trace fine groined send, greyish
i brown, stiff, moist Z 89-37-2{ A /
- SILT /
N - trace cloy, light brown, low plasticity, moist Coonann /
- *99-37-3 A
- 2 cLay g R %
— - sit inclusiens, silt partings in fractures, brown, / /
- stiff, moist % XQE-BY-%
N ~ less silt, no froctures below 2.4m / /
- 7 %
; 31 %
o 0, .
- - firm to stiff, high plosticily below 3.7m /X 99-37-5 la .
4 % ".
- / 93-37-6 |4
; End of borehole at 4.6m
- 5
- 6
- 7
- 8
- 9 LEGEND
_ cuttings
E * somple submitled for lcborolory anatysis ST IR [/ nentonite wgugn
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 07 13
Mﬁﬁ\szﬁ\\/N N N/A OBSERVED WATER LEVEL: N /A
ENVIRINMENTAL TOP OF CASING ELEVATION (m): LOGGED BY: _
CONSULTANTS me. N/A 0T oreer 1 o




CLIENT: DRILLING CONTRACTOR: FROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WE1408
LOCATION: DRILLING METHOD: DIAMETER: BOREHCLE No.: |
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-38
BOREHOLE LOG (P:I.;\%TLIELIE:NQ: SAMPLE TYPE: ([[]| core [7] seu seoon B seevar [ oisTuraen [O] no Recoveay
z ; g
s
= g | 4 SOIL VAPOUR g MONITORING l
= DESCRTION Bolek| §2 CONCENTRATION o WELL
E Sn- i %% (ppm) E INSTALLATION
[} =
® 100 10p0 100000 = l
] SAND AND GRAVEL (FILL}) %
- ~ line to medium grained, some sit, lrace vy
_ coorse groined sond, black, wet //
X — brown, saturcted below 0.3m 99-38-1 / l
: CLAY 2 /
N - lrace organics, trace fine grained sond, /
-1 greyish brown, stiff, medium plasticily o382 /
- SILT ' /
N - trace cloy, light brown, firm, low plasticity, *99-38-3
- moist ” /
- greyish brown below 1.2m
D2 1 ~ block staining belaw 1.5m % /
X CLAY %X 99-33-4 [a] /
— - silt partings, greyish brown, stilf, medium /
- plasticity, fractured, moist % /
. - silt inclusions, brown, less fractures below 2.3m / X 99-38-5 |Al
" - firm to stiff, high plosticily below 2.7m /
- 4 %
- - firm, wel below 3.7m N1 99-38-5 lal
: %
-4 /
- / 99-38-7 |Al ‘
E End of borehole at 4.6m l i
- 5
- 6 l
: I
- 7 |
3 |
- 8 \
9 LEGEND
:__ cutlings
E * sample submitted lor loboratery analysis oo Dol :::'mn“e vovan
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1998 07 13
Maﬁ‘\%g\v NMEN N/A OBSERVED WATER LEVEL: N /A
£ ONMENTAL TOP OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS me. N/A JDT e




]

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE ¢LEAF ENTERPRISES Ww81408
LOCATION: DRILLING METHOD: CIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS *'SOLID STEM AUGER 130 mm 99~39
BOREHOLE LOG (F:.I;\%TIEIEL?NO.: SAMPLE TYPE: [ core [7] spur spoon B swewer ] osTureen [Q) so Recovery
- > o
£ 0L £ 4 SOIL VAPOUR T MONITORING
= aSlE CONCENTRATION Y, WELL
E DESCRIPTION Srgg %5 (ppm) & INSTALLATION
[ b=
” 100 1000 10000 =
- g| SAND (FILL) 4
- - fline to medium greined, same grovel, troce
— silt, dark brown to black, moist
- - silty, gravelly, light grey, soluroled below 0.8m X 99-38-1 ?
C /
: CLAY _ 99-39-2 /
. - trace fine grained sand, trace organics, irace y
- 5ilt, greyish brown, mottled black, stiff, medium /
- plasticity, moist /
- SILT o /
- 2 - troce clay, qgreyish light brown, soft, moist X #9283 /
N — wel below 2.3m /
99-39-4 %
: CLAY /
- 3 - some sit, silt inclusions, very stiff, medium % /
a plosticity, dry to moist 7 99-38 5“ /
- ~ siiff, moist below 3.0m /X —h /
- I
- - firm to stiff, high plasticity below 4.0m / /
- 4 7 /
- % 99-39-6 |Al //
E End of borehole af 4.6m
- 5
- B
- 7
- 8
9 LEGEND
- N cullings
E * sample submitled for laboratory analysis T Poooonn "z :::'wnne
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1989 07 13
MO&&ZO\\/ N N/A OBSERVED WATER LEVEL: N /A
ENVIRG MENTAL TOF OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS me. N/A JDT sneer. 1 ofF 1




CLENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB140B
LOCATION: DRILLING METHQD: DIAMETER: BOREHOLE No.:
WINNIPEG CIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-40
BOREHOLE LOG 2:%1?& N SAMPLE TYPE: ] core [) seur seoon [ sweeav i) orstureeo [O] wo Recovery
- x g
EE' s0iL 3,5 oy E% SOIL VAPOUR Q MONITORING
Las CONCENTRATICON o WELL
E DESCRIFTION Et % %g (Ppm) E INSTALLATION
[} =
" 100 1000 10000 = l
- 0| SAND (FILL) o L %
- - fine to medium grgined, some gravel, trace Do Do
— coarse greined sond, brown, dry to moist Lo Do 7/
- - black below 0.3m S £ S L / l
- SAND AND GRAVEL (FILL) L L /
- - medium ond coarse grained sand, light grey, R Do /
N 1 scluroled S Lo
- — ccbbles ot 4.9m 93-40-2 : ‘ : Do / I
: CLAY 2 N - /
- - truce fine groined sand, trace organics, Lo
- greyish brown, mottled block, medium plosticity, — /
- 2 moist *99-40-3 A /
- SILT ) 99-40-7 A /
2 7 ~ trace clay, fight brown, soft, fow plosticity, wet [ ?/ /
3 A R - ) /
- silt inclusions, greyish brown, stiff, medium //
-3 plosticity, fractured, dry
- - high plesticity, meist below 3.0m /
— - brown below 3.4m % /
. - silt layer ot 3.8m /X 99-40-5 [ /
- - firm below 3.Bm % /
- 4 /] /
- % 99-40-5 |4l %
E End of borehcle at 4.6m
- 5 l
- 6 l
7 |
- 8
E 9 LEGEND
__ cullings
E * somple submilted lor loborotory onaiysis Donornin Loy :::'mm“
Y GROUND SURFACE ELEVATION (m): DATE ORJLLED: 1999 07 13
Mé&\%g\ar\] N N/A OBSERVED WATER LEVEL: N/A
MENTAL TOP OF CASING ELEVATION (m): LOGGED BY:
CONSLILTANTS we. N/A JDT SHEET

.
l




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES wg81408
LOCATION: DRILL!NC? METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHCPS & WESTCON SHOPRS + SOLID STEM AUGER 130 mm 9941
I BOREHOLE LOG ZIA?DT;FL?NO , SAMPLE TYPE: []] core (7] s spoon B swewar [) oisTureen [G) no Recovry
l z E g
= j=[isd SOIL VAPOUR g MONITORING
= SOl gely| =2 CONCENTRATION WELL
89 e
3 DESCRIFTICN EL?»E %é (ppm) c INSTALLATION
D =
. " 100 1000 100p0 =
0| SAND (FILL) -
- - fine to medivm groined, silty, some fing 7 Ky
— grained grovel, trace coarse grgined sond, g
- black, dry to moist X 93-41-3 % /
- - trace silt, brown below 0.6m é é
. 2V
-1 gé
- 99-41-2
I - CLAY RN A
- — troce fine grained sand, trece organics, dark 'Z‘
- brown, mottled black, stiff, medium plasticily, ; :
l - moist
- 2| ST 39-41-3 | L
- = seme cloy, light brown, soft, medium plasticity,
- moist {o wet | ;/
: CLAY /X 99-41-4
l - some silt, silt inclusions, brown, stiff, kigh A =
. =2 plasticity, dry to moist /
C - silt parlings from 2.4m to 3.0m %
— ~ silt seom of 3.2m /
I N ~ firm, moist below 3.7m %
B 9%-41-5 |
- 4 /)
- % 99-41-6 14|
E End of borehole ot 4.6m
1|
1|’
- 8
' - LEGEND
' - T~ road box
' - 9 e 2] dhe
- [El St ve [ coneree
- pipe
: ] | B B s
l GROUND SURFACE ELEVATION (m): DATE DRILLED: 1899 07 13
Mg&\%a\\/N N 232.855 OBSERVED WATER LEVEL: 1999 08 31
Calﬁgu grANT]:iL TOP OF CASING ELEVATION (m): LOGGED BY:
| l e 232.655 JOT sneeT_ 1 oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No
CP RAIL MAPLE LEAF ENTERPRISES W8‘I4OB
LOCATION: DRILLUNG METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHCOPS & WESTON SHCPS S0LID STEM AUGER 130 mm 99-42
BOREHOLE LOG gh%-r;FLEé:NO.: SAMPLE TYPE: [[[[] core [7] spur spoon B sweav S orsturaen [Q] o Recove:
- > g
£ 50IL S fu | U SOIL VAPOUR i MONITORING
E DESCRIPTION EE;E n.g CONCENTRATION o WELL
i 3|8 3: (ppm) u INSTALLATION
=) 5 0= <
100 1000 10000 = 1
- ol SAND (FILL)
- - fine lo medium grcined, trace coarse grained
— | sand, brown, moist [ 99-42-1[a]
- CRUSHED LIMESTONE (FILL} l
- ~ cobbiy, sandy (medium grained), maist
-
N X 99-42-2 [ l
: - salurated ot 2.1m 39-42-3 Y .
- 2 CLAY 7 'a9-42-4| 4
_ - silt partings, black stained silt inclusions, /
- brown, stiff to very stiff, high plasticity, %
- froctured, moist /
N - sliff, no black staining below 2.4m /X 3374225
-3 %
- 7
N - /
- irm, wet below 3.7m /X 99-42-5 [a
¥ /
- % 93-42-7 [a| '
E End of borehole at 4.6m
-5
- 6
-7
- 8
- LEGEND
- T T rogd box
L9 L8 [ fene
- H i‘u%nTé" pre [1] consrete
- pipa
- * sample submilted for Ichoratory onalysis Lo Lo 7/ R wough
Y, GROUND SURFACE ELEVATION {m): DATE DRILLED: 1999 07 13
MES\%& NMEN 232.449 OBSERVED WATER LEVEL: 1999 08 31
MENTAL TOF OF CASING ELEVATION (m}: LOGGED BY:
CON.‘)LJLTANT& N 232 287 JoT SHEET




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB 1408
LOCATION: DR(I‘_LING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOFS *SOLID STEM AUGER 130 mm 99~43
l BOREHOLE LOG zigiﬁg:Na: SAMPLE TYPE: [[[[} cone [] seurr spoon B swewar [X) ovsTuraen [O) wo recoviry
- x . g
[1W]
d u Sl SOIL VAPOUR g MONITORING
l T OESCRIFTION g'égg 5o CONCENTRATION " WELL
b 3787 53 (ppm) o INSTALLATION
) = .
l " 100 1000 1o0po| 3
" 0| SAND AND GRAVEL (FILL} ;TF
- ~ medium groined sand, fine to coarse grained 71 b7
_ gravel, some fine groined sand, sorme silt, Z 2
' - greyish brown, scturated 94311 é é
: SAND (FILL) 2%
- - fine to medium qrained, some gravel, troce Z Z
N 1 coorse grained sand, trace silt, brown, moist
l - to wel *99-43~2 |
X SILT 99-43-3| | A
- - some clgy, fight brown, firm, medium .
l - —I plasticity, moist I %
- 2 CLAY /X 99-43-4
- - silt inclusions, sift partings, brown, stiff, %
- fractured, moist, silt seams
- - no silt portings, firm to stiff, no visible 7
- froctures below 2.6m //X 99-43-5 |
. 3 ~ no silt seoms below 3.2m %
_ 0 .
I - - firm below 3.7m %Z 99-43-7[a
_ /
I 4 %
- % 99-43-6 LA
E End of borehole ot 4.6m
1 -
A
1 [
- 8
' - LEGEND
- T T rood box
l : ’ 33‘:”:’?;" E :L“::lillmnu
._ 50 mm # concrate
- El ;;op‘.‘“ Fve zenl
. — [77] bentonile
B * somple submitied for laboratery analysis Conoiiin Do % vt
' GROUND SURFACE ELEVATION (m): DATE DRILLED: 1899 07 14
Wﬁ&"\vN . 232.666 OBSERVED WATER LEVEL: 1999 08 31
EC U'EguyiNTiL TOP OF CASING ELEVATION (m): LOGGED BY:
l TANTS we. 232,544 JoT SHEET__ 1 oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 9944
BOREHOLE LOG CP:IA(IDDTIEFLIZ:NO.: SAMPLE TYPE: ([ core () smut spoon B swewar [X) onsturaeo [G) vo recoveay
G 3 L
Wl
= 501 wlu,| g SOIL VAPOUR 4 MONITORING
E DESCRIPTION 25k 32 CONCENTRATION o WELL
wi & la > {ppm} = INSTALLATION
o = Nz <
1 1000 10000 =
" 0| SAND (FILL)
- ~ fine lo medium groined, gravelly, trace coarse
_ grained sond, troce sit, brown, maist
N - saturated below 0.4m X 99-44-1
- - some gravel, moist to wel below 0.8m
- - clay pieces below 1.5m
-1
. 99-44-7 I
X 99-44-3
- CLAY #
M) - troce fine grained sand, trace silt, sill %
- inclusions, silt portings, brown, stiff, medium /X-gg-u-:t
— plasticily, fractured /
- ~ firm to stiff pelow 2.7m ¢
N %/X 99-44-51 A
-3 ' %
- - firm below 3.4m %
- /X 93~44-6 |A
T 4 i
- % 99-44-7 1a!
End of borehgle at 4.6m
- S '
- 6 l
7 i
- 8
: LEGEND
- T 7T rogd box
- 9 B[]
. 50 mm #
_ cancrele
- = siotied PC . o
" |24 entlonite
- * sample submilted for laborotary analysis oo SoL L :“"l ‘
p Y GROUND SURFACE ELEVATION {m): DATE DRILLED: 1899 07 14
Mg&\%\o NMENTAL 232.747 OBSERVED WATER LEVEL: 1999 08 31
CONAL Lh_{lI'ANIf:b TOP OF CASING ELEVATICN (m): LOGGED BY:
e 232.618 JDT sieer 1 oOF 1




CLENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS - S0LID STEM AUGER 130 mm 99-45
BOREHQOLE LOG Ei%T;FL%No.: SAMPLE TYPE: [[[) core (/] sor seoon B swecar () orstuaneo [G) o Recoveay
- x g
: soIL gE y i ol SOIL VAPOUR 5 MONITORING
o8t CONCENTRATION o WELL
E DESCRIPTICN e §§ %5 (ppm) e INSTALLATION -
[ =
” 100 1000 10000 =
- 0 — CRUSHED ROCK (FILL) - grey % 4
' SAND AND GRAVEL (FILL) = %
- - fine to medium grained send, some sill, 99-45-1 /
- brown to black, wei /
- CLAY (FILL) 2 /
o - trace sond, troce gravel, block io dark / /
- brown, wet 09-45-2 & /
- CLAY /
- - trace fine grained send, greyish brown, medium B-45-J /
N plosticity, moist /
- SILT % /
- 2 - trace clay, light brown, soft, low to medium ZX 99-45-4 iy /
" plasticity, maist /
- - some clay, moist to wet below 1.5m L /
- A 777
X CLAY //X 93-45-5 [a| N
- -~ silt seams, silt inclusions, brown, stiff, high
-3 plasticity, Iroctured, moist / ‘
- - firm below 2.6m %
— ~ silt loyer ot 3.1m -
N ~ no silt seams, no visicle froctures below 3.2m % 99-45-5 ’
- /X A
» Z
- % 99-45-7 |
E End of barehole ot 4.6m
- 5
- 6
- 7
- 8
g LEGEND
-_ N cutlings slough
E * sample submitied for lohoratory anolysis Loroonn S 74 :::'mm“
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 07 14
MORROV N/A OBSERVED WATER LEVEL: N/A
ENVIRONMENTAL '
CONSL LTANTﬁ TOP OF CASING ELEVATION {m): LOGGED bY:
e N/A JOT sHeeT 1 __oF 1




CLENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES wa1408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99—48
BOREHOLE LOG ELA?DT;:ELZ':NO.: SAMPLE TYPE: [[[] cose (7] s spoon B svivar ) ostureeo [O] vo Recoveny
- g d
E b=l SOIL VAPOUR g MONITORING
= 201 goley| £0 CONCENTRATION o WELL
E DESCRIFTION Etgg 5% (ppm) u INSTALLATION
=} 5 0z § h
| i 100
-0 SAND (FILL} :
- - medium grained, gravelly (fine grained), troce C o 7
— [ sill, brown, moist to wet [ 99-46-1] | & o 7
: SAND AND CLAY (FILL) N / '
- - medium greined sond, some gravel, black, Lo /
N low plosticity, soturated Lo /
-1 298-46~7 A /
- SILT | / .
N - some clay, light brown, soft, medium plasticity, /
- wet /
2 99-46-3 |4 /
- CLAY A : /
_ - silt inclusions, sill partings, brown, stiff, high V
- plasticity, maist //X 93-46-4 I '
3 %
— - silt seam at 1.5m 7 .
B - firm below 3.7m / :
X 4 X 99-46-5 |
- 4 /)
- / 93-46-6 Al
E Ead of borehale ot 4.6m
T |
- 6 :
7 |
- 8
- g LEGEND
— cuttings slough
E . :umpl.c submitted for laborotory analysis Sk CoLon :::‘mile
V GROUND SURFACE ELEVATION {m): DATE DRILLED: 1959 07 14
MSS&O >7N N N/A OBSERVED WATER LEVEL: N /A
CO&bUiAENTﬁL TOF OF CASING ELEVATICN (m): LOGGED EY:
TANTS ne. N/A JDT srgeT__1 _or__1




... -

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w81408
LOCATION: . DRILLUING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS % SOLID STEM AUGER 130 mm 99-47
BOREHOLE LOG zl;\%T;FLl;:No - SAMPLE TYPE: ) core 7] seur sroon B smewar [ oisturaco {G] vo Recovery
- : " g
- w S0IL VAPOUR =] MONITCRING
= 01 I5ite| 8 CONCENTRATION WEL
L o L
E DESCRIPTION gcgg %é (ppm) s INSTALLATION
[m) =
" 100 1000 10000 3
- > %
-0 SAND AND GRAVEL (FILL)
N ——| - light brown, dry . 7
- SAND (FILL) X99—47-1 A /
N - fine to medium groined, some gravel, some Py /
_ = silt, dark brown to black, maist 5 /
-1 CLAY /
- - orgonics, black, firm, medium plosticity, maist X 89-47-2 [ /
- SILT /
- - some clay, greyish light brown, soft, medium
- plasticity, moist to wet /
" - light brown, very soft below 1.5m - /
' 2 99-47-3 il /
u CLAY //’
- - silt inclusions, silt pertings clong fractures, 7
N brown, stiff, high plosticity, moist
- - firm to stiff, no visible fractures below 2.7m /X 89-47-4 é
E /
- - silt seams from 3.4m to 3.5m 7
- /Z 99-47-5 4]
- firm below 4.0m
4 %
- / 99-47-6 (&
E End of borehole at 4.6m
- 5
- 6
- 7
- 8
g LEGEND
- cutlings slough
- § I.::glluni\e
GROUND SURFACE ELEVATION {m): DATE DRILLED: 1999 07 14

MORR OV
A\ ENVIZONMENTAL
CONSULTANTS we.

N/A

OBSERVED WATER LEVEL: N /A

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:
JOT

]

sHEET ! oF 1




N/A

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WE8140B
LOCATION: DRILLING METHOD: OIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SCOLID STEM AUGER 130 mm 99-48
PLOTTED:
BOREHOLE LOG CAD FILE o SAMPLE TYPE: [ core [7] sput spoon B swewar [X] oisturaen [O] vo Recovery
- x ug'
f: s0IL % by | i SOIL VAPOUR T MONITORING
(<] CONCENTRATICN o WELL
O [
" 100 1090 10000 =
" 0! SAND (FILL) 4
- - fine to medium groined, grevelly (fine grained), 7
— trace coarse greined sond, brown, dry . /
X - fine groined, some silt, dark brown, wet X 35-48-1 /
- below .5m /
-1 7 /
: CLAY 7 || 99-48-2 o /
— - troce fine groined sand, silt inclusions, 4
- —‘ greyish brown, stiff, moist /
- SILT /
) - ltrace clay, light brown, soft, low plasticity, wet
- - sandy to ond sond, soiurated below 2.1m 93-48-3 |A/ /
- CLAY 4 /
- - silt portings, silt inclusions, brown, stiff, high / /
- plosticity, maist /X 99-48-4 A /
-3 % %
E - silt seams qt 3.7m %X 99-48-5a %
: - firm below 4.0m % /
- 4 %
- 99-48-6
— / A %
N End of borehole at 4.6m
- 5
- 8
-7
- 8
L 9 LEGEND
C cuttings
5 * somple submitted for loboratory analysis o ol ;/‘ :::'lmng
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 07 14

OBSERVED WATER LEVEL: N/A

s O B B & 0 I B T B T BN O B B =

MORROWV
ENVIRONMENTAL
CONSULTANTS we.

TOP OF CASING ELEVATION {m):

N/A

LOGGED BY:
JOT

sHeeT ___]

oF __1_ II




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG CIESEL SHOPSI & WESTON SHOPS ‘SOLID STEM AUGER 130 mm 99-49
BOREHOLE LOG z;?iFL[;:No.: SAMPLE TYPE: [[[f) core [7] seur spoon £ swewer [X) osturae (O] vo Recovery
-
— > frn
£ 5oL £l | Wi 50IL VAPOUR g MONITORING
= DESCRIPTION Bolek| 55 CONCENTRATION o WELL
E éL 0 :I(\% (ppm) E INSTALLATION
)
” 100 10p0 100p0 =
— v
T 0 SAND (FILL) S
- - medium grained, some fine groined gravel, Do L7/
— brown, wet Do /
B - fine to medium greined, silty, scme gravel, 93-43-1 L S /
- black to dark brown, wet below 0.2 S
- [ 1 elow “.em | //1 Lo /
- CLAY EEE /
- - trace fine qrained sand, black io grey, stiff, I
N moist X 9g-49-2| la Do /
- SILT RS /
- - some cloy to clayey, fight grey, soft, medium +09-49-3 T A
- plasticily, moist BRI
W, - light brown below 1.2m /’/ /
N - greyish hght brown helow 1.5m /X 93-49-4 | 4 /
- CLAY / /
- - silt partings, silt inclusions, greyish brown, stiff, |/
N medium plosticity, froctured, grey ond block %/X 99-49-5 [§] /
staining
- 3 - ng stoining below 2.4m / /
i - no siit partings, brown, firm, no visible fractures /
- below 2.7en % /
- - silt seams ot 3.7m /X 95-49-6 [a] /
: - soft to firm below 4.0m % %
-4 /
X 99-43-7
2 7 Gaat 7
N End of borehole at 4.6m
- 5
- 6
- 7
- 8
- 9 LEGEND
-_ cutlings
E * somple submitied for loboratery analysis o Do 3:::““
GROUND SURFACE ELEVATION (m}: DATE DRILLED: 18999 07 14
MOS\EOWN N N/A OBSERVED WATER LEVEL: N /A
E c 0lﬁgu &%N?ZL TOP OF CASING ELEVATION {m): LOGGED BY:
. e N/A JDT sHEeT_ 1 _oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP_RAIL MAPLE LEAF ENTERPRISES WwgB1408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER

BOREHOLE LOG [omE:

SAMPLE TYPE: [[[[] core [7) spur spoon B suewar [ oisTureeo [O] no Rec

130 mm 99-50
wcm.

||||||||l

* somple submitted lor loboratory anolysis

CAD FILE No.:
-l
— > ra
£ oL 3 | 0¥ SOIL VAPOUR g MONITORING
E DESCRIPTION 25k 53 CONCENTRATION % WELL
100 10p0 100pgf > l
o
"o | SAND (FILL}
- - fine to medium grained, some coorse grained, 77
— trece fine grained grovel, trace silt, brown, ) /
- moist 9950~ 1 |l /
- - fing groined, sity, dark brown, no coarse 99-50-3 [4] /
groined sand below 0.3m /
-1 CLAY (FILL) /
- - silty, trace fine ond cocrse groined sand, *99-30-2i
- greyish brown, stiff / /
X SAND (FILL) % /
- - fine to medium grained, silty, some gravel, / /
) troce coorse greined sond, dark brown, moist 4
N to wel, wood pieces /‘X 99-50-4 | /
— CLAY / /
s - some silt, trace fine grained sand, silt
_ inclysions, brown, firm to stilf, high plasticity, 99-50-5 | /
- maois! !‘ /
3 sT 39-50-6 /
- - some clay, light brown,soft, medium plosticity,
- moist %
- - troce fine groined sond, trace cloy, soturated ’X 99-50-7 |4, /
- felow 3.0m / 7
C 4 CLAY 4 :
- - silt pertings, silt inclusions, brown, stiff, high _
— plasticity, moist % 99-50 aL
N - silt loyer ot 39m
- - firm below 4.0m
- End of borehole al 4.6m
- 5
- 6
- 7
- 8
9 LEGEND

cuitings slough
Z pentonite

4 nag)

A\MOS\/Qo\V N N/A
ENVIRONMENTAL -
CONSULTANTS we. TOP OF CASING ELEVATION (m}:

GROUND SURFACE ELEVATION {m}:

DATE DRILLED: 1999 07 15-186
OBSERVED WATER LEVEL: N/A

N/A

LOGGED BY:
JOT sHEET 1 __oF___1_

o I a B I T = & I aF I B B e




CLAY (FILL)

— silty, trace gravel, trace medium end coarse

grained sond, greyish brown, sliff, low plosticity,
1 ¢ry to maist
~ orgenics, some sand, wood pieces, brown to 99‘57'21‘

[

- some cloy, trace fine groined sand, fight olive
brown, soft, medium plosticity, moisl to wet

M black below 0.8m | //
A
CLAY f
~ troce sill, sill inclusions, brown, firm to stiff, %
) high plosticily, moist % 39-51-1 o
E— SILT

X §9-51-4 [

- light brown below 3.4m

N 3 - cloy layers, wet below 3.7m
X 99-51-5 |l
4| CLAY 2
— silt inclusions, silt loyers, brown, firm to stiff, /
high plosticity, moist to wet / 99-51-5 |4

T e

End of borehole ot 4.6m

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHCD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS + SOLID STEM AUGER 130 mm 99-51
BOREHOLE LOG Z:ODT;FLTIJE:NO.: SAMPLE TYPE: [[[| core [7]) s spoon B swecay {X] oisTurgeo [Of no Recovery
= @
= 30IL EE o | S SOIL VAPOUR ] MONITORING
gty CONCENTRATION o L
ik DESCRIFTION Eﬁﬁ&g %% (ppm) = INSTALLATION
O =
® 100 10po 10000 3
0 SAND AND GRAVEL (FILL)
- - fine to medium grained, trace coarse groined,
- brown, maist | v99-51-1Ja

- 5

B

7

f B

- g LEGEND

:— cuttings slough
E * sample submitted for leboratory onalysis Do Do VA ::::mim

' GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 Q7 186
MORROY N/A OBSERVED WATER LEVEL: N /A
CNVIRNMENTAL -
CONSLLTANTS, TOP OF CASING ELEVATION {m): LOGGED- BY:
TANTS ve. N/A JDT sHEET__1_oF 1




CLENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8 1408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SCLID STEM AUGER 130 mm 99-52
BOREHOLE LOG 2;%2FL§:NO - SAMPLE TYPE: [[[]) core [/] spur spoon B smerar (3 osturago [O] No Recavery
- > N g
19}
= vy | 2w SOIL VAPOUR ) MONITORING
z oES e oN 25 gkl &0 CONCENTRATION o WELL
5 FaE %g (ppm) u INSTALLATION
[m)
? 160 1000 iopol =
"o | SAND (FILL)
- - fine to medium groined, gravelly, same silt,
— lroce coarse groined send, dark brown, dry 7/
N to moist 98-52-1 i /
- CLAY (FILL) /
- - some sili, trace fine grained gravel, trace /
- coarse groined sand, brown to black, stiff, P /
- T medium_plosticity, moist // 98-52-2 /
- CLAY /
N - argonics, some silt, dark grey to black, firm,
moist %8-52-3 /
- 2 SILT 7 /
- ~ some cloy, light brown, sofl, medium / /
= plosticity, moist // /
¥ CLAY /Z 39-52-4 1o /
- - silt i.nf-:lusions, silt searns, brown, firm, high //
- 3 plosticity, moist / /
- - no silt seams below 3.5m 7 /
: % X 99-52-5 14 %
X 7
- % 99-52-6 |
E End of borehole et 4.6m
5 i
- 6 l
7 |
- 8
- 9 LEGEND
; N euttings siough '
N SR % l:::ltunila
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 C7 16
Mo 5\?-0 v NMEN OBSERVED WATER LEVEL: N /A
ENVIRONMENTAL TOF OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS we.
JOoT sHEeT 1 oF 1




5

CLIENT: ORILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB1408
LOCATION: DRILLING METHQD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & DIESEL SHCPS ~ SOLID STEM AUGER 130 mm 99-53
BOREHOLE LOG (FI.IA?DTIZIELDE:No- SAMPLE TYPE: [[[] core [7) seur spoon B=) snerav (3 orsTuraeo [Q] no Recovery
—d
£ £ M 2
= = SOIL VAPOUR D MONITORING
z SoIL 85y T CONCENTRATION WELL
2 o
5 DESCRIFTION ié":gg %% (ppm) 3 INSTALLATION
O =z
° 160 1000 100pa =
1%
- g — CONCRETE
- SAND (FILL)
~ - fine groined, gravely {fine grained), troce 99-53-1 (4|
- medium and coorse grained sond, concrete
- pieces, brown, dry
N - no concrele pieces, fine to coarse groined
-1 gravel, dense below 0.8m
- 93-53-2 |Al
— - some medium and coarse groined sond
- below 1.5m
) 99-53-3 {4} 7
- - medium grained sand, greyish, soturoted /
- below 2.4m 199-53-4[al /
N CLAY / %
B - silt seoms, silt inclusions, brown, firm, high
- 3 plasticity, moist / /
— - silt seam ot 3.5m 72 99-53-5 Al
N - no sitt seams below 3.7m %
> 7 2z
g / 59-53-5 Al
E End of borehale gt 4.6m
-5
- 6
- 7
- 8
o LEGEND
:_ N cuttings siough
E * somple submitted for laboratory analysis Dononnk Cor. o 2::"“'“
v GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 07 16
M”&\?O ) NMEN N/A OBSERVED WATER LEVEL: N/A
EC 0I5gu L'}%.N-%:gl— TOP OF CASING ELEVATION (m): LOGGED BY:
N/A JoT siesT_ 1 _or 1




MOIRRIV
A ENVIRINMENTAL
CONSULTANTS we.

N/A

OBSERVED WATER LEVEL:

N/A

TOFP OF CASING ELEVATION {m):

N/A

LOGGED BY:
JD7T

—_

CUENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON 'SHOPS SOLID STEM AUGER 130 mm 99-54
P :
BOREHOLE LOG C;%T;ﬁ_[; No.s SAMPLE TYPE: [[lf] core /] spLr sroon B smewar () aistureen [O] no Recovery
- x o
3 501 €l | L SOIL VAPOUR % MONITORING
o] 3 g %% {ppm) E INSTALLATION
[y =
" 160 10p0 10000 =
" q| SAND (FILL) 2
- - fine {o medium groineg, some sill, some
_ grovel, trace coarse groined sand, block, moist %
N - some medium and coarse grained sand, brown N-s4-114
- ] below 0.3m | /
- CLAY (FILL) /
" 1 - some medium and coarse groined sond, some % 99-54-7
- gravel, greyish brown, stiff, low to medium g A l
- plosticity, moist | | 89-54-3 [4f /
- || cLay 74 /
- - organics, trace silt, dark brown to black, firm / /
) lo stiff, medium plesticity, moist 4 I
- - greyish brown below 1.2m /X 99-54-4 |4l /
- SILT / /
- - some cloy, troce organics, light brown, soft, V. /
N medium plasticity, moist %/X 99-54-5 [a| /
- CLAY /
N 3 - silt inclusions, sit portings, silt secms, brown, % /
- stiff, medium plasticily, froctured, maist 0,
- - no silt seams, firm, no visible froctures %
N below 2.6m ’X 93-54-7 |a|
- - silt seam ot 3.4m % /
C 4 ] / .
- 89-54-6
— % 1Al 7
Z End of borehole ot 4.6m
- 5 l
- 6 '
7 !
- 8
- g LEGEND
i_, cuttings
E 74 benllonitu
GROUND SURFACE ELEVATICON (m): DATE DRILLED: 1989 07 186

sHEeT__ 1 _or.. 1.




PYC pips

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8140B
LOCATION: DRILUNG METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHCOPS & WESTON SHOPS + ~S0LID STEM AUGER 130 mm 99-55
BOREHOLE LOG E;%T;ﬁg:No . SAMPLE TYPE: ) core [/] s seoon B swewar () orsturaeo [D] ¥o REcovery
- > o
f soIL g._ y. Q% SOIL VAFOUR D MONITORING
uQ|% CONCENTRATION ol WELL
% DESCRIPTION EQEE %5 (ppm) o INSTALLATION
” 100 10p0 10000 =
" 0[] _ASPHALT [ L
) SAND (FILL) Z
o - fine to medium groined, silty, trace cocrse X §9-55- 114 /
- grained sand, trace grovel, brown, moist %
- - block to daork brown below 0.2m /%/
T /
: CLAY 7 || ss-55-2 o 21
— - trace fine grained sand, trace silt, brown to 4 =N
- _\ block, firm, moist I 99-55-3 o
- SILT +
) - trace clay, light brown, soft, low plosticity, //‘
R maist /
— CLAY /X 99-55-4 [af
- - silt inclusions, brown, firm to stiff, high //
N piosticity, froctured, moist /
- ~ firm, no visible fractures below J.Cm //
N 3 . /
- -~ silt seam at J.4m /’
- % X 99-55-5 (4]
N /
X 7
- / 99-55-5 |l
E End of borehole oi 4.6m
- 5
- 6
- 7
- 8
- LEGEND
- T T rood box
9 o i

5 mm »
E slotted PVC IZJ cancrate

pipe

SR A e
GROUND SURFACE ELEVATION (m): DATE DRILLED: 7993 07 16
MOS\E/M\\/N N 232.883 OBSERVED WATER LEVEL: 1999 09 O
ECOISgLJIiAiNTgL TOP OF CASING ELEVATION (m): LOGGED BY:
TANTS we. 232.726 10T e 1 or




CUENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No,:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-56
BOREHQOLE LOG E;%T‘;FLDE:NOI: SAMPLE TYPE: [[[[} core [7] srut spoon [E5) swewer [ oisturse [Q] No Recovery
E £ P, u; |
- o 50IL VAPOUR, o MONITORING ;
= 2Ol I5iy| T8 CONCENTRATION WELL
g o
ﬁE DESCRIPTION §g§g ?é (epm) 5 INSTALLATION
9 100 10p0 10000 3 i
- 0 [ | ASPHALT | -
X SAND (FILL) 7
- ~ fine to medium groined, some grovel, troce 99-56-1 [l %
N coarse greined send, brown, moisi % '
- _] — some sill, dark brown to block below 0.5m l é
-1 |_ CLAY AND SILT (FILL) 9582 %
- - some coorse groined sond, light brown to V 95-56-3 %
_ brown, firm, moist ] 7747
- CLAY 3:3.3‘
¥ - trace silt, greyish brown, firm, high plasticity, "99-56-41A o
N mois| L
= 2 7SIt Y *
- - some cloy, light brown, soft, medium
- plasticity, moist 9945‘7"
X SAND (FiLL) // 99-56-6 |4
N - medium grained, silty, some clay, some gravel,
L 3 trace coarse groined send, brown, wet lo /
: saturaied %
- CLAY % |
5 - silt inclusions, brown, firm to stiff, high /’:X 99-56-7 |al
N plasticity, moist . r
- 4 ~ firm below 3.0m %
s %Z 99-56-8 [a
A i
: Y%
N End of borehole at 4.9m l
- 5
- 6 l
- 7
- 8
: LEGEND
- T T road box
- 9 R [ e
- Eliai e [ sy
- * sample submitted for loboratery analysis Cononrn Lo Z o
GROUND SURFACE ELEVATION {m): DATE DRILLED: 1999 07 16
MoRRIWV 232.727 OBSERVED WATER LEVEL: 1899 09 01
Efg’g'ﬁg S&in¥gL TOP OF CASING ELEVATION (m): LOGGED BY:
‘ e 232.608 JDT sHeer 1 oF 1




MORROW
A\ ENVIRONMENTAL
CONSULTANTS we.

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MARPLE LEAF ENTERPRISES W8140B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-57
BOREHOLE LOG E:ClgT;FL[I)f:No.: SAMPLE TYPE: [[[f]) core (/] spum spoon ) swewar [ oisturaeo {O] o Recovery
_- > d
£ solL &l L SOIL VAPOUR q MONITORING
0% CONCENTRATICN ot WELL
E DESCRIFTION Eggg %5 (ppm) u‘EJ INSTALLATION
” 160 10p0 10000 =
" 0| SAND (FILL) Lo Z
- - medium qrained, some fine grained gravel, RS
— trece coarse groined sond, brown, wet 69-57-1 : :_A'_:E y
CLAY AND SILT (FILL) S /
- — irace gravel, trace sond, brown, crumbly, R /
-1 low plasticity, moist 9572 : A 3 /
; CLAY % e /
- silt partings, silt seams, silt inclusions, brown, / /
firm, medium plosticity, moist - /
- 99-57-4 :
- 2 éz 4 %
- - no sitt portings, ne silt seams, high / /
plasticity below 2.6m %z S /
Z /
-3 % /
— % X 59-57-5 Al /
X 7 %
-57-
3 / 59-57-5 A 7
End of borehcle ot 4.6m
- 5
6
- 7
- 8
g LEGEND
; N cutlings
* somple submitted for faberatory analysis ook oo % :::'wn;“
GROUND SURFACE ELEVATION {m): DATE DRILLED: 1999 07 20

N/A OBSERVED WATER LEVEL: N /A
TOP OF CASING ELEVATION (m): LOGGED BY:
N/A JOT sHeeT_ 1 _oF __1_




N/A

OBSERVED WATER LEVEL: N /A

MORROW
ENVIRONMENTAL
CONSULTANTS we.

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:
JOT

SHEET

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 93-58
BOREHOLE LOG (PZ;%T;IEL[;:NO,: SAMPLE TYPE: [ core [7] sput sroon B sewar [ ostureeo [O] No recovery
£ £ g
wnd
= = SOIL VAPOUR iy MONITORING
T ot Isly| €8 CONCENTRATION
o WELL
% DESCRIFTION Edég ?é (ppm) g INSTALLATION
? 100 10p0 100p0 =
S0 SAND AND GRAVEL (FILL) 5
- - fine to medium groined sond, fine to coarse
— grained gravel, some silt, brown, scturated 99-58-1 : A R
- CLAY 2 e
- - organics, block, firm, moist / T
N 1 - trece fine grained sond, sitt inclusions, brawn / : S 7/
- to dark brown, stiff to firm below C.8m B8 A o //
: SILT ] : /
- - trace clay, greyish brown, soft, moist 5:::::; A /
- CLAY 7, ; /
" 2 - silt portings, silt inclusians, brown, stiff, /X 99-58-4 A
- medium plesticity, fractured, dry to moist 3 /
- - no silt portings, firm, moist befow 2.6m
" - no visible froctures below 2.9m /% 99-58-5 |4 /
- 9 X e /
- 3 / /
~ " /
- %Z 99-58-6 |a| / '
N 7 /
/ -
- 99-58-7
- / u A -
N Ead of borehole at 4.6m
- 5 !
- 6 '
7 |
- 8
- cullings
E Z b:n'lomte
GROUND SURFACE ELEVATION (m}: DATE DRILLED: 1999 Q7 20




CLIENT: ORILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS # S0LID STEM AUGER 130 mm 99-59
BOREHOLE LOG 2:%2&2 oo SAMPLE TYPE: [[[]) core [/] seurt spoon [ swiev (] oisTuRBeED (O] no Recovery
] L
Wl
= uy et S0IL VAPOUR i MONITORING
£ DESCOFTION %ggg %2 CONCENTRATION of WELL
w é I tﬂ% (ppm) E INSTALLATION
" 100 1000 10090 >
© 0| SAND (FILL) .
- - fine to medium grained, silty, some fine grained 7 ‘
. gravel, trace coorse grained sund, dark brown, 7
- wel 99-59-1 | ]
: Z
- SILT (FILL) 7
- ~ cloyey, trace organics, light brown to brown, '///
B 1 sofl, wet, wood pieces X 99-59-2 o Z
:— - troce sond, troce gravel, motlled grey R
N below 1.5m
"9 99-59-3
- SILT +99-59-4
- ~ some clay, greyish light brown, soft, medium
- —| olusticly, wet, black staining ] %X osoos| )
- CLAY 7]
- 3 - silt inclusions, silt seams, brown, firm, high /
- plosticity, maist /
- - no sit seams below 3.2m %
- ?X 93-59-6 |a
- 4
4 é
- % 93-59-7 |o]
End of borehole at 4.6m
- 5
- 6
-7
- 8
X LEGEND
- T T reoa boa
- 9 AT e
— H f:_“;x{:é" pvc [7] conrate
- pipa
N L/ entonite
N ¢ somple submitted for loboratory analysis Dononn Do :W: l
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1989 07 20
Mo&\?ﬁ \VN . 232.606 OBSERVED WATER LEVEL: 1999 09 01
EC C)lf\%gu E%N-]l—‘gl— TOP OF CASING ELEVATION (m): LOGGED BY:
e 232,532 JDT sHeer 1 oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-60
BOREHOLE LOG 2;%2&2:,“0.: SAMPLE TYPE: [[[[] core [7] spur spoow B swewar [ orstursen [ wo mecove
— x ug'
= SOl T SOIL VAPOUR & MONITORING
22 B CONCENTRATION o WELL
E DESCRIPTION 5 gg %5 (ppm) 2 INSTALLATION
? 100 1000 10000 =
Z () CONCRETE
— . CLAY (FiLL}
N - silty, brown, firm, medium plasticity, moist 89-60-1a l
: CLAY 2
- - trace silt, sil! inclusions, dark brown o brown,
N 1 —l firrm, medium plosticity, moist |
- X 99-60-2 [al
— SILT
B - trace clay, lighl brown, soff, low plesticity,
- maist
- some clay {o cloyey below 1.5m
- 2 sg—ﬁo—ur I
- CLAY v
- - sili_ seoms, brown, siiff, high plasticity, meist /% . l
: - no silt seams, firm below 3.0m /Z =
-3 %
— /
- %X 99-60-5 [4]
: %
- 4 )
- % 99-60-6 |a|
E End of borehole at 4.6m
¥ 1
- 6 l
7 i
- 8
; LEGEND
: T T rooe bea
- 9 gecm;;.‘ ;I:sl?h sand
- El e ete [ someme
N bcnliomle
o, GROUND SURFACE ELEVATION {m): DATE DRILLED: 1999 07 20
MSS\%{&EN ENTA 232.671 OBSERVED WATER LEVEL: 1999 09 01
CONSL |_M|—AN:|]:.5L TOP OF CASING ELEVATION (m): LOGGED BY:
e 232.625 JDT SHEET o,=




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB1408B
LOCATION: DRILLING METHCD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS “. SOLID STEM AUGER 130 mm 99-61
BOREHOLE LOG E;CI)DT—ILFL%NO - SAMPLE TYPE: [[) core (7] seur spoon EE) swevar () onstuato O] wo Recovery
- > ug
f SOIL 35 y ﬁ‘é% SOIL VAPOUR g MONITORING
g% CONCENTRATION ol WELL
E DESCRIPTION £< gg %g (Ppm) i INSTALLATION
0O F z <
100 1000 100p0f >
" 0 |- CONCRETE 5 e ],
- SAND AND GRAVEL (FILL)
— - dork brown, dry /Z 99—51—1L 2
- CLAY 7 7
- — trace fine groined sond, derk brown to block, // %
N firm, medium plosticity, moist "/ Z
-1 4
3 SILY , _ . ng—m-zu RIE
- — some clay, light brown, sofi, medium plasticity,
- moist
- - clayey beiow 1.5m ¥
B *99-61-3[4
- % [ CLAY y
:“ - silt partings, sill seams, silt inclusions, brown, /
X stiff, high plasticity, maist //
N — ne sit seems, firm below 2.6m /X 99-61-4 4]
- - ne silt partings below 3.0m 7
-3 %
- 7
X /X 99-51-5 [o]
: %
-4 7
- % 99-61-6 |A!
E End of borehole al 4.6m
-5
- 6
- 7
- 8
- LEGEND
. T T rood box
- 9 e [ ma
= 50 mm #
:_ E ;I;:Eed. Fve seol ¢
- * somple submitted for loborotory anaiysis ST I A e
v GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 07 20
Mgﬁ\%\ N 232.688 OBSERVED WATER LEVEL: 1999 09 01
CONgLJ &%N][:é!_ TCP OF CASING ELEVATION {m): LOGGED BY:
e 232.629 JDT sHEer 1 oF ]




CLENT: DRILLING CONTRACTOR:

- silt seams, silt partings, silt inclusions, brown,
stiff, high plasticity, moist
- no silt seams, na silt partings, firm to stiff

PROJECT No.:
CP_RAIL MAPLE LEAF ENTERPRISES Ww81408
LOCATICON: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 98-62
PLOTTED: .
BOREHOLE LOG Cll-\D FlELi No.: SAMPLE TYPE: [ core [7] sPut seoon [ swewsr [ oisTureeo Q] o rec
— x ug
f; 5ol 3.l i SOIL VAPOUR 0 MONITORING
uQ|5 CONCENTRATICN o WELL
E DESCRIPTION ELEE ?é (prm) = INSTALLATION
? 100 10p0 100po| =
- o | CONCRETE _B& E
- [[| SAND AND GRAVEL (FILL) | .
- 7 N s9-62-1a
- CONCRETE /
- CLAY
B - some sill, troce gravel, troce send, brown,
- i firm, medium to high plasticity, moist 09-62-2lal
o SILT X2
N ~ some clay, light brown, saft, medium plosticity,
- moist
- 5 99-62-3 [a|
- CLAY

X 99-62-4 |a|

3 below 2.7m
~ firm below 3.0m
- silt seem of 3.1m

\\\\\\\D\\E\\\\\\\\\\\\

99-62-5 |a
- 4
- 99-62-5 |a|
N End of borehole ot 4.6m
- 5
- 6
- 7
- 8
: LEGEND
- T T roog Box
3 e [ e
3 El Egnr:;"p.ac El ::;crm

pipa

7

1
)
'
i
'
'
'
l
'
|
'
'
!

GROUND SURFACE ELEVATION {m):

DATE DRILLED: 1999 07 21

OBSERVED WATER LEVEL:

1999 08 O

A\MS&Q%XM AT B
I MENTAL —
CONSULTANTS we. TOP OF CASING ELEVATION (m}:

232.601

LOGGED BY

JOT SHEET 1 1 l




T

R R

* sample submitted for loboratary analysis

CLIENT: DRILLING CONTRACTOR: FROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS ' SOLID STEM AUGER 130 mm 99-63
BOREHOLE LOG E’;\%TLELZ No SAMPLE TYPE: {[[]| core () s sroox [ swewsr (5) orstunaen [G] v Recoveay
G x . g
~ o SOIL VAPOUR o] MONITORING
= 201 35jgy| o8 CONCENTRATION v, WELL
E DESCRIFTION ELUE‘E %5 (ppm) g INSTALLATION
? 100 1090 100p0 =
- g| CONCRETE -
- SAND (FILL)
- - f{ine to medium groined, silty, some gravel,
o trace clay, troce coarse groined sond, light
- brown, moist 99-63-1
), CLAY % "99-63-2
- - silt partings, sill inclusions, brown, stiff, high
o plosticity, moist %
E - no silt portings, firm below 2.7m //
: I |-
-3 %
- Y
- %X 99-63-4 (4]
- ,/
4 7
- % 89-63-5 (Al
E End of borehale at 4.6m
- 5
- 6
- 7
- 8
: LEGEND
- T T roed box
9 e [ B

50 rom #
EI slotted VG conceste

p'p. aeal

% bentonite

DATE DRILLED:

GROUND SLRFACE ELEVATION (m): 1999 07 21
MORROV 232.705 OSSERVED WATER LEVEL: 1999 09 01
ENV'&” NME‘;JJTA"— TOF OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS we. 232.633 JOT sneer_ 1 _oF 1




ORROW

CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE |LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: OIAMETER.: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-64
BOREHOLE LOG ;:%T;FL[IJE:NO.: SAMPLE TYPE: [} core [A] spur spoon 5 sweLer (<) misTumaen (G no Recovery
- > o
E £ 1w ¢ =
= S0IL Selu, | i SOIL VAPOUR i MONITORING
E DESCRIPTION SOkl 35 CONCENTRATION o WELL
4 =518 23 {ppm) w INSTALLATION
0O A Nz o
100 1000 100p0 3
"o | SAND (FILL) £
- - fine to coerse grained, grovelly, trace silt,
— dork brown, wet IA
N - brown belew 0.5m 99-64-1 V 7
: CLAY % /
- — some coorse grained sand, lroce fine groined iz /
- 1 j grovel, black, firm, maist 29647 /
- SILT /
N - trace cloy, light brown, soft, fow plosticity, maist *99-64-] /
- CLAY ‘ /
-2 ~ silt seoms, silt partings, silt inclusions, greyish % 99-B4-4| | A /
- brown, stiff, high plosticity, traclured, maoist / : ///
_ - no silt seams, no silt pertings, brown, firm / X "
- to stiff below 2.4m //
; 99-54-5
5 - firm belaw 3.0m //Z
-3 %
%X 99-64-6 (4] l
A /
T4 é l
- / 99-64-7 |4
E End of borehole ot 4.6m l
- 5
- 6
- 7
- 8
E g LEGEND
_ cuttings siough
E * somple submilled for loborolory analysis R SRS ::‘r;'!onile
GROUND SURFACE ELEVATION (m}): DATE DRILLED: 1999 07 21

A\

ENVIRONMENTAL
CONSULTANTS we.

N/A

OBSERVED WATER LEVEL: N/A

TOP OF CASING ELEVATICN {m):
N/A

LOGGED BY:
JDT

sHeer _ 1 _oF 1




MOR2IW
A\ ENVIRNMENTAL
CONSULTANTS we.

N/A

CLIENT: DRILLING CONTRACTOR: FROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES w8140B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-65
BOREHOLE LOG z:([)JTfEIELg:NO.: SAMPLE TYPE: [[[] core (/] seur seoon ) swewar [ oistureen (O] vo Recovery
G : g
z SOIL el BB SOIL VAPOUR g MONITORING
g9 CONCENTRATICN ol WELL
% DESCRIFTION stgg %é (ppm) d INSTALLATION
“ 100 1000 100p9
" 0 [ CONCRETE
- SAND (FILL)
- - fine to medium grained, grovelly, trcce coarse 4
- grained sand, troce silt, brown, dry to moist V/
-1 /
- X 99-65-1 [a] %
- CLAY L A /
N - troce fine grained gravel, troce coarse groined 99-65-2 [A /
- 2 sand, blcck, firm, maist Do . /
— SILT ST /
N — lrace cloy, light brown, soft, low plesticity, meist S
- - 75mm clay loyer at 2.6m X.gg_ﬁf,_] AL /
- 3 SO /
- CLAY / /
— ~ silt inclusions, brown, stiff, high plasticity, maist /
' . /Z 99-65-4 |o /
: % /
- 4 ~ fiem below 4.3m % //
- / 99-65-5 o C
E End of borehole ot 4.6m
- 5
- 6
-7
- 8
- 9 LEGEND
_ cuttings slough
E * sample submitled for loborotory cralysis Do CoLenn :/4 E::‘lmi“ F—T] :2:|crm
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 C7 21

OBSERVED WATER LEVEL: N/A

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:
JOT

SsHEET __1__oF 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-66
PLOTTED:
BOREHOLE LOG CAD FILE No.- SAMPLE TYPE: [[l]] core [7] spum spoon ) snewar () orstumeeo (O] wo necoveay
— > a
£ 501 ol | ug SOt VAPOUR e MONITORING 1
E DESCRIFTION Solst ;g CONCENTRATION of WELL
i gL &2 {ppm) E INSTALLATION
“ ! 10p0 100p0| l
. O SAND (FILL)
B - fine to medium grained, same grovel, troce
— sit, dark brown to black, moist .
E - silty, grovelly, light orey below O.8m
1 mrm LPH
1

CLAY

- trace fine grained sond, trace orgenics, troce
silt, greyish brown, mottled block, stiff, medium
plosticity, maist |—-

2 SILT

- trace cloy, greyish light brown, soft, moist

||||[|r||

CLAY

3 - same silt, st inclusions, very stiff, medium
plosticily, dry to meist

- sliff, moist below 3.0m

lIlIIIIlI

~ fiem o stiff, high plasticity below 4.0m

NN NN s NN

T

End of borehole at 4.6m

e T

7 SRR R R I

[ R

LEGEND

T rood box

w

30 mm @
#ilica sand
e pipe 1] pocuiit

50 mm #
E slatted PVC . concrete
pipe seol

Benionite
bt l

GROUND SURFACE ELEVATION (m): DATE ORILLED: 1999 10 29

MOEVQOyN N 232.689 OBSERVED WATER LEVEL: 1999 11
ERVIRINMENTAL TOP OF CASING ELEVATION (m): OGGED BY:
CONSULTANTS we. pEhals °e o




N

CLIENT: DRILUNG CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES WB1408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DHESEL SHOPS & WESTON SHOPS “"SOLID STEM AUGER 130 mm 99-67
BOREHOLE LOG zl};\ODﬂFFLEé:No,: SAMPLE TYPE: [} core {7 spur seoan ] sweLay [ orsTureen [G] No recovery
- x o
E sl 2y, | g SOIL VAPOUR g MONITORING
= agE CONCENTRATION WELL
i DESCRIPTION éﬁgg %g (ppm) i INSTALLATION
= <
° ’ 1o 10p0 100000 =
S 0| ~SAND (FILL) ( | {1
- - fine grained sand, gravelly (fine grained), 7
— brown, soturated Z é
- v 2
: s i é é
A v
R CLAY Yy
- 1 - orgenics, same silt, block, firm, medium g
- —_1 plasticity |
N SILT ,
- ~| - some clay, light brown, soft to firm, meist l //
X CLAY %
- 2 ~ silt seoms, silt partings, qreyish brown, stiff, /
B medium plasticity, maist /
- — no silt seams below 2.4m /
- = firm below 2.7m 7
: .~ silt inclysions, no silt partings, soft below 3.0m //
-9 %
- 7
5 /
X é
E End of borehole ol 4.6m
- 5 -
- 6
- 7
- 8
: LEGEND
- T T rood box
9 50 mm

* silico sond
we pipe (7] packnn

E 50 mm
slotted
pipe

*

e eoncrota
seal

- b:nllcmilc
GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 10 29
MoRRIWV 232,645 OBSERVED WATER LEVEL: 1999 11 26
EE’;'SGEM ENTAL TOP OF CASING ELEVATION (m): LOGGED BY:
SULTANTS we. 232.558 Jor seer. 1 _or_ ! |




CLIENT: DRILLING CONTRACTOR: PROJECT No.: 1
CP_RAIL MAPLE LEAF ENTERPRISES w81408
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-68

BOREHOLE LOG CFZ;%T;FLZ:NO.: SAMPLE TYPE: [[[] core (7} spur spoon [EF swewer B4 oisturaeo (O] no Recovery
- > e
£ 30IL g lu | i SOIL VAPOUR g MONITORING
= DESCRIFTION okt 5% CONCENTRATION Y WELL
E 3 IE %% (ppm) E INSTALLATION
(] [~
o 100 1000 1oapal =
-0 SAND (FILL) Do
- - medium groined sond, grovelly, roce silt, Lo
— troce coorse grained sond, brown, scturated . S
: X | .4
- P Do
N CLAY / R
- ~ silty, sit seams, black, firm, medium plasticity, P
- 7 moist l 99-68-2 Y '
- SILT % Do
- — lroce clay, greyish light brown, soft, low X'SQ—BB-J Lo
- plasticity, moist % _
L 2| T cLay ) =
N - some silt, silt partings, silt seams, greyish / Do
— brown, stiff, froctures, moist /X S9-58-4 A :
- - no silt seams, no visible fractures below 2.8m % ; ! l
- - silt inclusions, ne silt partings, soft below 3.0m // -
[ 3 / :
_ yx 59-68-5| | A '
N % :
B ¥
- %X 99-68-6 |a] .
a End of horehole ot 4.6m h
- 5
- 6 l
- 7
- 8
- LEGEND
- T T reod Hox
- 9 P [ e
- E] e eve (] comcree
- pipa
_ r’ entonite
R * sample submitled ‘or loboratory analysis Do S :-n: ‘
- GROUND SURFACE ELEVATION (m): DATE DRILLED: 1999 10 29
Mg}a\%ﬂ\\/N NTA 232.604 OBSERVED WATER LEVEL: 1999 11 26
CaNzgu &%«N-{’_‘)L TOP OF CASING ELEVATION (m): LOGGED BY:
e 232.496 JDT sHeeT_ 1 oF 1




CLENT: EXCAVATION CONTRACTOR: PROJECT No,:
CP RAIL KEN PALSON ENTERPRISES w8140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHGPS 1o BACKHOE TP98-1
PLOTTED:
TEST PIT LOG CAD FILE No.- SAMPLE TYPE: ([} cone [/) s sPaon & sweeav [ orsturaee (O] No Recovery
T z g
u] of
= pun S50IL VAPOUR ! MONITCRING
T SOl gBE” ) CONCENT
& RATION o WELL
£ DESCRIFTION cE)zEl 32 (7pm) i INSTALLATION
) = Nz <
1 1000 100p0f 3
0 | SAND AND GRAVEL (FILL) A
- - fine to medium groined sond, troce silt, 38-1-1 14
— brown, frozen P
X SAND (FILL) “98-1-2| (A
- - fine to medium groined, some fine grained 98-1-3 A
x grovel, some sit, black, moist
- SAND AND GRAVEL (FILL)
— - medium o coorse grained sond, coarse groined ¥-1-41 1A
- grovel, some ccbbles, grey, soturoted
- SILT
n - cloyey, iroce fine greined sond, light brown,
- 2 scft, medium plasticity, moist
:- End of testpit at 1.5m
-3
- 4
- 5
- 6
- 7
- 8
- 9
- LEGEND
:— cutlings
- * submitied for laboratory analysis : : Lo
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1988 11 18
MSS%E/N CNTA N/A OBSERVED WATER LEVEL: N /A
CONSL II_VJfAN]f:bL TOP OF CASING ELEVATION (mj): LOGGED BY:
e N/A JoT sneeT__ 1 oF___1




CLIENT: EXCAVATION CONTRACTOR: PROJECT Na.: 1
CP_RAIL KEN PALSON ENTERPRISES WB 140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS 8ACKHOE TP98-2

TEST PIT LOG [RorrED:

SAMPLE TYPE: [ core [7] seur spoon [ seecav (3] oisTureeD [O] no Aecoveny

CAD FILE No.:
- x E
= S0l 55 y,| S8 SOIL VAPOUR g MONITORING
o CONCENTRATION ol
bk DESCRIPTION ek ?é (ppm) = INSTALLATION
[ =
? 1000 100pa *
7

Ny SAND AND GRAVEL (FILL)
- — fine to medium groined send, fine lo coarse
- M grained grovel, clayey, same sill, brown, frozeny
- SAND (FILL) e
- - fine grained, some silt, some fine o coorse <] "98-2-1
- grained gravel, clay chunks, trace coorse grained
- 1 sand, dark brown, moist, metc! on¢ wood <] 98-2-2
- debris, concrete pieces
- ORGANIC CLAY ST s8-1-3
- — trace silt, block to grey, firm, medium to high /
N —I plosticity, maist
- 2 End of testpit ot 1.8m
- 3
4
- 5
- 6
- 7
- 8
- g
- LEGEND
:_ culitinga
- * submitted for laboratory analysis

GROUND SURFACE ELEVATION (m):

N/A

DATE EXCAVATED: 1998 11 18
OBSERVED WATER LEVEL: N /A

A\M 0 r\rjzvza\v .
ENVIRONMENTAL ‘
CONSLILTANTS we, | TOF OF CASING ELEVATION (m:

N/A

JDT

LOGGED BY:

sHEET 1 _

oF____

1




CLIENT: EXCAVATION CONTRACTOR: ' PROUECT No.:
CP _RAIL KEN PALSON ENTERPRISES w8140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP98-3
l TEST PIT LOG E:CL')JTIES_!.;:NO - SAMPLE TYPE: [[[]| core 7] seum sroon B smear ) oistureen [O] vo Recovery
- x o
E L Wi =
l = SOIL 3 |y o S0IL VAPOUR ! MONITORING
U3% CONCENTRATION o WELL
E DESCRIFTION 5‘?%5 %5{ (ppm) 2 INSTALLATION
[ =
l ” %0 10p0 10000 3
- 0 | SAND (FILL) AR I
- - brown, ifrozen | oo : R
N SILT (FILL) n
l N - cloyey, trace coarse groined sand, troce gravel, <] 3831
- brown to light brown, moist, metcl and concrete
_ debris, wood pieces
1|
- ORGANIC CLAY I -3 |a
N ___— silty, block, soft, medium plosticity, moist to wet;
l [ 2 End of testpit ot 1.8m
3
1|
1 =
1
1 |-
- 8
l ; LEGEND
:_ tutlinga
N * subrmitted for labaralory analysis Coroiin Dot
I GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1898 11 18
MOI\I?VFZO v MEN N/A OBSERVED WATER LEVEL: N /A
S c aﬁgugi NTgL TOP OF CASING ELEVATION (m): LOGGED BY:
l TANTS we. N/A JOT sheer__ 1 oF 1




RN R

* submitted for laborotory analysis

CLIENT: EXCAVATION CONTRACTCR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES wB140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHGPS BACKHOE TPa8-4
PLOTTED: —
TEST PIT LOG CAD FILE T SAMPLE TYPE: {[[] core [/] sPur spoon B smevar [X] orsturaeo [Q] vo recoverr
- x y g
[i 8]
- u il S0IL VAPOUR u MONITORING
z DESTo oK 35 skl 52 CONCENTRATION " WELL
b Fa %% (Ppm) 3 INSTALLATION
[ =
" 90 1o wapd =
"o | SAND (FILL) :
- | — grovelly, some silt, block to dark brown, frozen
- SAND AND GRAVEL (FILL) se-4-1 4
N - fine lo medium grained sand, trace coorse
- groined sond, troce cobbles, brown, dry to maist,
3 cencrete and metal debris, wood pieces
- SILT AND CLAY (FiLL) '98-4-21 | A
N - lrace coerse grained sand, lroce gravel, light .
- h brown to brown, moist [ VAN #38-4-3 A
- ORGANIC CLAY 4 3
a - silty, medium plasticity, crumbly, moist to wat
- 2 - olive brown below 1.8m
E_ End of testpit ot 1.9m
-3
4
- 5
- 6
- 7
- 8
9 LEGEND

I cuct.nqs

GROUND SURFACE ELEVATION (m):

DATE EXCAVATED:

1968 11 18

E
3

MORRIW
CNVIRONMENTAL
CONSULTANTS we.

TOP OF CASING ELEVATION {m):

N/A OBSERVED WATER LEVEL:
LOGGED BY:
N/A JoT

SHEET OF




N/A

OBSERVED WATER LEVEL: N /A

CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES WB140
LOCATION: EXCAVATION METHOOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP9B-5
TEST PIT LOG E;%T‘;IEL?:NO : SAMPLE TYPE: [ core [/] spur spoon [ sweer [ mistursen [O] wo Recovery
- § g
E Wi
- S0iL VAPOUR &y MONITORING
r SOIL = £n =
e DESCRIPTION SoiEt 35 CONCENTRATION o meO
wi é I 3= (Ppm) = INSTALLATION
[
" 100 1000 100p0 =
" 0| SAND AND GRAVEL (FILL) R :
- - fine to medium groined sond, trace coorse P *98-5-1 A
— grained sond, brown, frozen .
N - not frozen below 0.2m
- SAND (FILL)
N ~ medium grained, gravelly, brown, dry to moist
- 1 - fine to medium grained, sorme gravel, troce 98-5-2 | | A
- coarse grained sand below 0.5m 98-5-1 [a|
- - dark brown below 0.9m
- SILT (FILL) 8-5-4 |y
_ — some clay, some orgonics, troce coarse greined 98-5-5
) sand, light brown to grey, soft, medium I
- plasticity, moist
_ — silt and cloy below 1.8m
- ORGANIC SILT
N — cleyey, light brawn, motiled grey ond black,
0 firm, medium plosticity
-3
— End of testpit of 2.1m
4
- 5
- 6
- 7
- 8
- 9
- LEGEND
:_ cultings
- * submitted for 'Iuborutory anolysis R Dororn
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1998 11 18

MORROW
ENVIRINMENTAL
CONSULTANTS ne.

TOP OF CASING ELEVATION {m):

LOGGED BY:
JOT

N/A

SHEET

1

OF_.__?J




CLIENT:

EXCAVATION CONTRACTOR:

PROJECT No.:

GROUND SURFACE ELEVATION {m):

DATE EXCAVATED: 1998 11 18

MORROV N/A OBSERVED WATER LEVEL: N/A
CNVIRZNMONTAL TOP OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS we. N/A JoT sheeT _ 1 oF

CP RAIL KEN PALSON ENTERPRISES WB140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP38-6
PLOTTED:
TEST PIT LOG CAD FILETG SAMPLE TYPE: [[[]] core [7] seur spoon B swewav [ osturee (5] no Recoveny
~ x g
;:E- solL £ Iy ui S0IL VAPOUR g MONITORING
a9i& CONCENTRATION o WELL
E DESCRIPTION St %E %g (ppm) i INSTALLATION
0 i 2 §
1(?0 10P0 IDD?D
0| SILT (FILL) 4 -
- - some fine groined sond, trace fine grained Z 98-6-1 I
— grovel, troce coarse qroined sond, cloy chunks,
- organics, brown to light brown, crumbly, moist,
- wood pieces
- 98-6-7 | &
- SILT, CLAY, AND SAND (FiLL)
B — fine groined sand, light brown to brown, meist
-2 5 *98-6-3
: PEAT a8-5-4 [
- || - cloyey. block, moist
-3 £nd of testpit ot 2.8m
4
- S i
- 6 I :
x |
- B
= LEGEND
__ @ cutlings
N * submilted for loborotory onalysis
4




l

CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES WB140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG CIESEL SHOPS & WESTON SHOPS © 7. BACKHOE TP98-7
TEST FPIT LOG ELA%T;FLDE:NO - SAMPLE TYPE: ([[]) core [/] spur spoon B srevey (X oisTurseD Q] No Recavery
§ 5oL EF " Ei;l SOIL VAPOUR E MONITORING
el CONCENTRATION o WELL
E DESCRIPTION §L§E 22 (ppm) i INSTALLATION
) = Nz <
00 1000 100p0f =
- 0| SAND AND GRAVEL (FILL} 5
- - fine to medium grgined sond, trace sill, dark Z "g8-7-1
— brown to black, moist 2
- SILT AND CLAY (FILL) 872
- 1 - lrace coorse groined sand, troce gravel, light
- brawn to brown, moist
N 8-7-3
[ ORGANIC CLAY = A 2
—l — silty, black to grey, firm to stiff, moist
. 2
- End of testpit ot 1.8m
-3
- 4
- 5
- 6
- 7
- 8
- 9 LEGEND
:_ g@ cultings
- * submitted for laboratory onclysis Corro S
GROUND SURFACE ELEVATION {m): DATE EXCAVATED: 1998 11 18

MORRAOYW
A CNVIRONMENTAL
CONSLLTANTS me,

N/A OBSERVED WATER LEVEL: N /A
TOP OF CASING ELEVATION (m): LOGGED BY:
N/A JOT sHeeT__ 1 _oF 1




CLIENT:

EXCAVATION CONTRACTOR: PRCJECT No.:
CP RAIL KEN PALSON ENTERPRISES w3140
LOCATION: EXCAVATION METHOD: TEST FIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP98-8
PLOTTED:
TEST PIT LOG EAD FILE N SAMPLE TYPE: [[[] cone (] seur sroon B swevar [X) aisturaco (G wo Recovery
_ x u;l
;:Ev S0IL g,_ u §§‘é S0iL VAPOUR i MONITORING
s95 CONCENTRATION o WELL
K DESCRIFTION ‘gfgg %5 (ppm) E INSTALLATION
fal
e 100 10p0 10000 =
. 7
- 0 CLAY (FILL) : 2
- - some silt, trace gravel, troce argonics, irace :
— coorse greined sond, dork brown, firm, maist, 98-8-1 |4 :
- metal debris :
- - 25mm loyer of sulphur ot 0.6m :
_ - gravelly beiow 0.9m _‘
-1 - silly, silt inclusions, mottled fight brown aad :
" block, wet below 1.2m
n 8-3-2 (4
-2 ?
- w83 ly |
- CRUSHED GLASS 98-a-4f |
~ orgonics, some silt, block, soturated :
N 98-8-5 :
- 3  ORGANIC CLAY 2 A
- - some silt, block to grey, mottied brown and
- rust brown, soft, medium to high plosticity, moist '
- End of testpit ot 3.2m
T i
5 i
- 6 l
7 |
- 8
- 9
. LEGEND
:_ @ cuttings
N * submitted for laborotory onalysis Corornn
v GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1998 11 18
Mgﬁ\%é\o NMENTA N/A OBSERVED WATER LEVEL: N/A
C ONSL Lr\.ﬂriN]l:.ﬁL TGP OF CASING ELEVATION (m): LOGGED BY:
e N/A JoT SHEET |




MORR OV
ENVIRINMENTAL
©CONSULTANTS we.

N/A

OBSERVED WATER LEVEL: N /A

CLIENT: EXCAVATION CONTRACTOR: PROIECT No.:
CP RAIL KEN PALSON ENTERPRISES WB140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP98-9
TEST PIT LOG 2;%1‘;52:%. SAMPLE TYPE: [} core [7] s seoon [ swewev [X) orstureeo [O) no Recavery
€ § o
w o
g = SOIL VAPOUR w MONITORING
r SOlIL $ale| o CONCENTRATION v WELL
& o
% DESCRIFTION ‘ég?g %5 (PP} = INSTALLATION
" 100 10p0 10009 3
- 0 |_ SAND AND GRAVEL (FiLL) 4
- - brown, dry, frozen 98-9-1 [4f
- SAND (FILL)
- - fine to medium groined, troce gravel, brown, 98-9-2 g
- moisl, metal debris
T SAND AND GRAVEL (FILL)
- _l - medium ond coarse groined sand, some silt,
— black, dry to moist 98~9-3
N A
- CLAY (FILL) Z
N - silty, trace medium grained sond, trece grovel,
N tight brown to brown, firm, moist
. 2 — silt and cloy below 1.7m 98-9-4
N ~ glass chunks at 1.9m
- PEAT
N - silly, trace clay, black, fibrous, wet
-3 End of testpit ot 2.4m
4
- 5
- 6
- 7
- 8
° LEGEND
:— @3 cutltings
- * submitted for laboretery onalysis Sonorrnin ororrn
GROUND SURFACE ELEVATICN (m): DATE EXCAVATED: 1998 11 18

TOP OF CASING ELEVATION {m):

N/A

LOGGED BY:
JOT

sHeeT 1

1

OoF 1




CLIENT:

EXCAVATION CONTRACTOR: PRCOUECT No.:
CP RAIL KEN PALSON ENTERPRISES w8140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHCPS & WESTON SHOPS BACKHOE TP98-10
TEST PIT LOG z‘;\%r;ﬁ_l;'No - SAMPLE TYPE: ] cone [7] seur spoon B suewav X oisTurato [Q] no Recovery
- x o
: SOlL Selu,| S8 SOIL VAPOUR 0 MONITORING
ug CONCENTRATION o WELL
% DESCRIPTION ELEE %;g (ppm) £ INSTALLATION
° 100 1000 1oapgf =
-0 SAND AND GRAVEL {FILL)
- ~ line {0 medium qrained sond, troce coorse
— ined sond, brown, !
- L grained sond, brown, !rozen ] X 9-10-1 o
N SILT, SAND, GRAVEL (FILL)
- - meduum to coorse grumed sand, light brown lu
- brown, moisl, concrete pieces
- SILT (FILL) | 38-10-204
- - some clay, troce grovel, trace coarse grained 7
N _‘ sond, light brown, firm, moist | /, 98-10-3| | & 4
- ORGANIC CLAY
) — trace silt, dork brown to block, motiled olive
- brown, firm to stiff, moist
- End of testpit ot 1.8m
-3
4
- 5
- 6
- 7
- 8
- 9 LEGEND
n glﬂ cuitings
- * submiited for laboralory onalysis Doy R
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1998 11 18

MORRIV
A\ ENVIRONMENTAL
CONSULTANTS me.

N/A

OBSERVED WATER LEVEL: N/A

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:
JOT

sHEET 1 __OF




N/A

OBSERVED WATER. LEVEL:

CLENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES WB140
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TPAB-11
TEST PIT LOG zl;\%rlzﬁ_i:No‘: SAMPLE TYPE: ] core () spur spoon B smevar (3 orsturaco [O] vo Recovery
T § o
%4
= |9 SOIL VAPOUR g MONITORING
c DESaOEION s9k| 55 CONCENTRATION ; WELL
i g @ 52 {(ppm) E INSTALLATION
" 100 10p0 1oapoy >
-0 SAND AND GRAVEL (FILL)
- ~ fine to medium grained send, trace silt, silt > 98-11-11n
— chunks, troce cobbles, brown, moist, weod
N and metol debris
- - {race orgonics, concrete pieces below 0.6m
1 Zaa-n-u
X ORGANIC SILT '98-11-3 Al
- — - seme clay, block, moist o 2
-2 End of festpit ot 1.8m
-3
4
- 5
- 6
- 7
- 8
- 9
- LEGEND
:_ @ eyllings
N * submilled for loboratory onalysis P Do
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1998 11 18

N/A

MORROW
A\ ENVIRINMENTAL
CONSLLTANTS we.

TOP OF CASING ELEVATION (m):

N/A JoT

LOGGED BY:

sHeer_ 1 o __ 1




OB O

- mediurn greined sond, trace coorse groined
sond, grey, wet
- coarse groined sond telow (.8m

ORGANIC SILT

2 ~ troce clay, dark brown to grey, low plasticity,

moist

CLAY

- same sill, light olive brown, soft, medium
plosticity, crumbly

3 End of {esipit ai 1.4m

||a|||

N

(N

CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERFRISES WB1408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-12
TEST PIT LOG EI;?JTI'EFLDE o SAMPLE TYPE: [[[]] core [/ sPur spoon B swewav 5 osTuraeo (O] wa recovey
- § o
E wid
= =y Sl SOIL VAPOUR oy MONITORING
£ DESCRIFTION 25K 32 CONCENTRATION by WELL
& 357 23 (ppm) o INSTALLATION
D —
e 100 1000 1oopy 3
"0 1 SAND AND GRAVEL (FILL) [ 9-12-14] 4 ]
- — some silt, brown, wet
_ - light brown below 0.1m 99-12-2
B SAND (FILL) gg9—12-3 Zl:.:
- - fine to medium grained sand, some fine il oL ‘
— grained grovel, grey to black
99-12-4
1 | SAND AND GRAVEL (FILL) V=

* submitted for laboratory anolysis

LEGEND
cultings

GROUND SURFACE ELEVATION (m):

DATE EXCAVATED: 1999 10 07

MOIRR OV
A\ ENVIRZNMENTAL
CONSLLTANTS we.

N/A OBSERVED WATER LEVEL: N/A
TOP OF CASING ELEVATION (m): LOGGED BY:
N/A JOT sHEET 1 _oF ]




.

MORROW
A\ ENVIRZNMENTAL
CONSULTANTS we.

N/A

OBSERVED WATER LEVEL: N/A

CLIENT: EXCAVATION CONTRACTOR: PROJECT Ne.:
CP _RAIL KEN PALSON ENTERPRISES WEB 1408
LOCATION: EXCAVATION METHOD: TEST FIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS -« BACKHOE TP99-13
TEST PIT LOG zl;\%‘r;lELz:No- SAMPLE TYPE: [[[] coe [7] seur spoow B skerar [ oisTureen (O] no mecovery
—- x g
< s01L 3l o SOIL VAPOUR g MONITORING
s L3515 CONCENTRATION v WELL
E DESCRIFTION Sr gg %g (Ppm) E INSTALLATION
O = 4
” | 1000 10apof 3
o 2
- 0  SAND AND GRAVEL (FILL) :
- - fine to medium groined sond, troce silt, bt 99-13-1 3
— brown, wet 5 09-13-2
- SAND (FILL) 00 A
- - fine to medium grained sond, trace silt, light °/° 96-13-3
_ brown, wet
-1 - medium grained sond, some grovel, grey %
N below 0.25m /s 99-13-+4 {4l
X GRAVEL (FILL)
- - sandy (medium ond coorse grained), light
- brown, soturated
- 2 CLAY
N - some silt, light olive brown, soft, medium
- plasticity, crumbly, maist
X End of testpit at 1.5m
-3
- 4
-5
- B
- 7
- 8
- 9
_ LEGEND
: euttings
GROUND SURFACE ELEVATION {m): DATE EXCAVATED: 1999 10 07

TOP OF CASING ELEVATION (m):

LOGGED BY:
JOT

N/A

sHEET _ 1 OF

1




CUENT:

GROUND SURFACE ELEVATION (m):

N/A

DATE EXCAVATED: 1999 10 07
OBSERVED WATER LEVEL: N/A

MORROWV
A\ ENVIRINMENTAL
CONSULTANTS we.

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:

JOT SHEET __ 10O

1

EXCAVATICN CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES WB140B l ‘
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP8S8~14
FLOTVED:

TEST PIT LOG CAD FILE Noo: SAMPLE TYPE: [[[] core [] spur seoon B swewav [X] mstursen [©] ™o ecovery '
- > u;'.n |
£ SOl 2l | M $OIL VAPOLUR 5 MONITORING i
E DESCRIFTION Salsk| 5% CONCENTRATION o WELL :
u Pt 23 {ppm) o INSTALLATION
[aY H n= < |

| 1000 100pal = -
! SAND AND GRAVEL {FILL) SRR : l
- - fine to medium groined sand, trace silt, %Z 89-14-1 RIS :
— trace coarse groined sond, brown, moist IR :
: SAND (FILL) S Lo '
- - some grovel to gravelly, troce silt, cinders, //Z 3-14-2 LA :
- black, moist, glass pieces / :
- GRAVEL (FILL) / . :
- ~ trace lo some sond, troce silt, black, 72 99- 144 A
- soturaled / :
- - woter running into test pit of 0.5m
N CLAY 99~ 14-5
- 2 ~ organic, some silt, black, soff, medium
A plasticity, crumbly, moist
- - dark olive brown below 0.8m |
- - olive brown below 0.3m
- SILT |
-3 - light brown, soft, wet, no plosticity |
N End of testpit ot 2.1m |
T ‘
- 5
- 6
- 7
g l |
- 8
- 9 |
- LEGEND ‘
- 7% cuttinga |
- * submitted for loboratory orolysis e




CLIENT: EXCAVATION CONTRACTOR: PROJECT Na.:
CP RAIL KEN PALSON ENTERPRISES w81408
LOCATION: EXCAVATION METHOD: TEST FIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TPS9—-15
TEST PIT LOG (PZ;%T;FL%NO.: SAMPLE TYPE: (] core (7] s spoon [ swewev [ oisturseo (O] vo Recovery
> o
E S0l g tu b SOIL VAPOUR 0 MONITORING
E DESCRIFTION 9azE| 5% CONCENTRATION o WELL
w é ) 33 (ppm) e INSTALLATION
o 5 nz <
100 1000 10000 3
—x .
- o | | GRAVEL (FILL}
i - trace sond, light brown, moist Z 99-15-1 14
n SAND (FILL) b %
- - fine 1o medium grained sond, some fine 95 99-15-2h
- - grained gravel, trace siit, brown, moist /1/'
_ - dark brown below 0.2m /
- - gravelly, rust brown below 0.5m /Z 93-15-3 1A
o GRAVEL (FILL) sz 99-15-4 a
- n]l - some medium ond coarse grained sand, T
- trace silt, grey, solurated
0 ORGANIC SILT
- 2 - trece fine groined sond, dark brown, soft,
N moist, no plasticity
- CLAY
N - some silt to silty, troce fine groined sand,
- light brown, soft, medium plasticity, crumbly,
-3 moeist
Z End of festpit ot 1.6m
4
- 5
- 6
- 7
- 8
- 9
- LEGEND
E cutlings

MoRR OV
A\ CNVIRONMENTAL
_ CONSULTANTS we.

GROUND SURFACE ELEVATION (m}):

N/A

DATE EXCAVATED: 1999 10 07
OBSERVED WATER LEVEL: N/A

TOP OF CASING ELEVATION {m):

N/A

LOGGED BY:

JOT

sHEET__ 1 oF 1




o -
CULENT: EXCAVATION CONTRACTOR: PROJECT Ne.:
CP RAIL KEN PALSON ENTERPRISES w81408 '
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-16
TEST PIT LOG EAD FlEL[;:NO - SAMPLE TYPE: ([l core [7] seur spoon B swevar (5] onsturaen [Q] o Recoveny l
o]
T E L | ug g
= = SOIL VAPOUR | MONITORING
= 01 S5ley T CONCENTRATION WELL
g of
Ed DESCRIFTION éci %% (ppm) E INSTALLATION
? 100 10p0 10ugef 3
L0 SAND AND GRAVEL (FILL) P
- - fine to medium groined sond, fine lo coarse
— grained gravel, clay chunks, some silt, brown
N to grey, moisi, metal debris
- ~ concrete pieces below 0.5m
B 2’99—15-1
- 1
- ORGANIC CLAY //Z 39-16-2 l
- — some silt, black, firm, medium plasticity,
N _l moist |
] End of testpit at 1.7m '
-3
4 ]
- 5
- 6
- 7
- 8
- 9
- LEGEND
: B cuttings
i * submitted for loborctory anclysis Dol SRR Hing
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 07
MORROV N/A OBSERVED WATER LEVEL: N/A
ENV&SONMEIQ‘]T@L TOP OF CASING ELEVATION (m}: LOGGED BY:




CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES Wa1408
LOCATION: EXCAVATION METHOD: TEST PIT Ne.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP9G-17
P : o
TEST PIT LOG C;%Tlﬁ_g No.; SAMPLE TYPE: [} core [7] seur spoon 5] sweway (3] orsTuraen (O] o Recovery
- . o
E £ i 0 =>
: B 05| Quueo|G) wowowe
] NCENTRATION o
% DESCRIFTION §t§§ ?é (ppm) E INSTALLATION
® 100 1000 10000t 3
”
C O SAND AND GRAVEL [FILL)
- - fine to medium groined sand, fire to coarse
— groined grovel, trace silt, brown to dark > 98-17- 1A
- brown, dry to moist, melal debris
- - cloy chunks, concrete pieces below 0.6m
_ - porous rock ot 0.9m Zgg-]?-z*
-
- 99-17-3 |
- ORGANIC CLAY % 99-17-4 ||
N — trace silt, black, soft to firm, medium to
- _I high plasticity, maist to wet
N 2 End of testpit ot 1.8m
- 3
4
- 5
- 6
- 7
- 8
- 9
_ LEGEND
" cuttings

GROUND SURFACE ELEVATION {m):

N/A

DATE EXCAVATED: 1999 10 Q7
OBSERVED WATER LEVEL: N/A

A\Mamw\v
ENVIRONMENTAL LA S
CONSLLTANTS we, |10 O FREE /: N m)

LOGGED BY:
JOT

sHeeT__ 1 _oF 1 _




CLIENT:

EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES wB1408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP89-18
TEST PIT LOG CFI;%T;FL?:‘:NO.: SAMPLE TYPE: ]| core () spur spoon B skecar [X] oistureeo [©] no aemml
z E g
[Ty
= y | S SOIL VAPOUR q MONITORING
c DESoRRTION %ggg z$ CONCENTRATION 2 WELL
W é o &2 (ppm) E INSTALLATION
o
7 100 10p0 100pe| =
) SAND AND GRAVEL (FILL)
N — fine o medium groined sond, fine to cogrse
— grained gravel, troce to some silt, cley chunks,
B brown, maist, metcl and wood debris [ 99-18-1Al
- - concrete pieces below 0.Jm
N — porous rock ot 0.6m
1 — clayey below 1.2m 5] 99-18-2
— 99-18-4 |4
N §9-18-3
- |4 ORGANIC CLAY 74 A
- - trace sill, block to grey, soft to firm, medium
-9 to high plasticity, moist to wet
- End of festpit at 1.7m
-3
4
- 5
- 6
7 ]
- 8
- 9 l
- LEGEND
E cutiings
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 07 '
MoRROV N/A OBSERVED WATER LEVEL: N/A
Egg'ﬁgﬁt" ENT’;L TOP OF CASING ELEVATION (m): LOGGED BY:
TANTS we. N/A JoT steer__1 OF_1l

. |



[ ]

CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES W81408
LOCATION: EXCAVATION METHCD: TEST PIT No.:
WINNIPEG CIESEL SHOPS & WESTON SHOPS i - BACKHOE TP99-19
l TEST PIT LOG 2:%«2:5;:”0.: SAMPLE TYPE: {[][| core (7] seur spoon 5] swewar (5 oistureen O] wo Recovery
'BE e
= u SOIL VAFOUR v MONITORING
T SO S5yl o8 CONCENT ",
] RATICN o WELL
E DESCRIFTION §c§§ ?é (ppm) S INSTALLATION
' " 100 10p0 10000 =
C 0 SAND, GRAVEL & CLAY (FILL)
- - fine to medium groired sang, fine grained L
- . —I gravel, brown, moist §3-18-1
I - SAND AND GRAVEL (FILL)
- - line to medium groined sand, troce sill, "99-19-20a
N brown, moist, concrete pieces, wood ond Z
- 1 metal debrig
I - - cloyey beiow 1.2m 93-19-3 |3
n 99-19-4
¥ ORGANIC CLAY 74 A
B - pealy, trace silt, block to dork brown, scft,
l - mediure plasticity, moist to wet
- 2 End of testpit ot 1.7m
-3
BE
a
1 -
- 8
1
- LEGEND
E * submitted for lcboratory cnalysis S Do euttings
I GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 07
Maﬁ"\/m 4 AMEN N/A OBSERVED WATER LEVEL: N /A
EC Olﬁ-gu tﬂl—if\]-l'l:éL TOP OF CASING ELEVATICN (m): LOGGED BY: ‘
l i N/A JOT sesT_1_or 1.




CLIENT:

EXCAVATION CONTRACTOR:

PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES W81408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP89-20
TEST PIT LOG ZLA%TlFLIE:No - SAMPLE TYPE: [ core {7] spur spoon 5 sHewev (3 mstursen [G] no Aecovery
- > o
£ g e o MONITORING
: e 8| gouerow 1S wowro
s ol
E DESCRIPTION 5° Z %i (ppm £ INSTALLATION
" 100 1000 100p =
“o| SAND AND GRAVEL (FILL) z
- - fine to medium groined send, fine to coorse 5] 99-20-11 &
— grained gravel, trace silt, cloy chunks, dark
N brown to block, moist, wood and metal debris
- 99-20-2 | &
CLAY AND SILT {FILL)
M - sandy {fine to medium greined), trace gravel, | *49-20-3
- brown, low plosticity, moist ! s
- SAND ({FILL) 99-20-4 i
- — fine grained sand, grovelly, some clay, trace r 99-20-5 040 ¢ oo 7
- coarse grained sand, dark brown to block,
N moist
- 2 - some clay o cloyey below 1.4m
- ORGANIC CLAY
- - black to light grey, firm to siff, high
- plosticity, moist
N End of testpit at 1.8m
-3
- 4 l
-5 I
- 6
- 7
- 8
- 9
- LEGEND
* submitted for loboratory onalysis SR S cutinas
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 07
MO&\E}O v NMEN N/A OBSERVED WATER LEVEL: N /A
EC 0I5gU|_M%.NTgL TOP OF CASING ELEVATION (m): LOGGED BY:
TANTS we. N/A JoT sHeeT 1 oF 1




i

| MORRZOV |
ENVIRNMENTAL
CONSULTANTS we.

N/A

CLIENT: EXCAVATION CONTRACTOR: PROUECT No.:
CP RAIL KEN PALSON ENTERPRISES w81408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-21
TEST PIT LOG ZLA%TFLDE:NO . SAMPLE TYPE: [[[[) cone [7) sen seoom (B snecay [ orsturaen [O] no Recover
- ¥ g
£ colL g Iy g SOIL VAPOUR g MONITORING
) CONCENTRATICN ol WELL
% DESCRIPTION §3§E %% (ppm) g INSTALLATION
? 1 100 1000 =
v
- 0 | SAND (FILL) o e
- —l - silly, light brown, dry to moist J 5] 98-21-1 ‘A f
- SAND AND GRAVEL (FILL) Lo ¢
- - fine to medium groined sand, fine to coorse :
- grained grovel, some silt, trace coarse T L
x _l groined sand, dork brown, moist r 99-21-2 : A
- SAND (FILL) 99-21-3 iyl
_ - fine to medium grained sand, trace to some
- gravel, trace sill, grey, moist
N SILT (FILL) ” 99-21-4| | A
- - trace clay, light brown, firm, low plasticity, %
- moist
3 — seme organics, plostic pieces below 1.7m // 99‘2“5h
n ORGANIC CLAY
- - light grey to black, firm to stiff, moist
~ End of testpit ot 2.4m
- 3
- 4
- 5
- B
- 7
- 8
- 9
— LEGEND
E * submitted for !aborctory analysis : Co cuttings
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1998 10 07

OBSERVED WATER LEVEL: N/A

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:
JOT

sHEeT 1 _ofF 1




CLIENT:

EXCAVATION CONTRACTOR:

PROJECT No.:

CP RAIL KEN PALSON ENTERFRISES W81408
LOCATION: EXCAVATION METHQD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-22
TEST PIT LOG (]:I.-ACI?JT;FL[I)E:NO - SAMPLE TYPE: [ core [/] sPur spoon ) suewar () mistursen [Ofwo recovesy
2 £ | ug :
= SOIL VAPOUR y MONITORING
T SOIL 85jgy| 0 CONCENTRATION WELL
E DESCRIPTION grgg %5 (Ppm) E INSTALLATION
)
" 100 1000 100pf =
N SAND AND GRAVEL (FILL) SRR RS Do %
- - fine ta medium groined sond, fire to coorse Do S
— grained grovel, troce silt, brown, meist, 99-22-1 0 Do " Do
- L—  concrete pieces, wood debris w-2-2ly| v o ! 3
- SILT (FILL) o : :
N - some clay, clay chunks, fight brawn, soft,
- 1 [ medium plosticily, moist
- CLAY, SILT & SAND (FILL) [5198-22-3 1
- — fine to medium groined sond, some organics, §8-22-4
- block to dork brown, soil, low plasticity, 7 Ay /!
N moist
- 2 ORGANIC CLAY
N - dork grey 1o dork brown, stiff, high plasticity,
- moist
End of testpit ot 1.8m l
-3
-4
- 5
- 6
- 7
- 8
- 9
— LEGEND !
: cuttinga
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 07 ]
M”&\?a \\/N N/A OBSERVED WATER LEVEL: N/A
ENVIR MENTAL TOP OF CASING ELEVATION {m): LOGGED BY:
CONSLILTANTS we. N/A 0T

5HEET,1_0F__1_I




CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES w81408

LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOCE TP99-23

TEST PIT LOG |QOMED:

SAMPLE TYPE: [[[[) core [7] sPur spoon ) suewar [X) ovstuneeo O] No recovery

CAD FILE No.:
- § g
E o
= w pu 1 SOIL VAPQUR W MONITORING
£ OESCarTION gggg %% CONCENTRATION 2 WELL
u g I 0’)% (Ppm) E INSTALLATION
” ! 10p0 100po) =
- 0| SAND AND GRAVEL (FILL)
- - fine to medium grained sand, fine lo coarse g 2
— groined gravel, trace sit, trace coarse 93-23-18
N grained sand, brown, dry
o I5c]99-23-2 |
— 99-23-3
: CLAY AND SILT (FILL A
N — trace fine to medium grained sand, light
- brown lo black, firm, medium plosticity,
- 5 moist ><]99-23-4 IR
A - orgonics below 1.8m
- 99-23-5
- ORGANIC CLAY A A
B — dork brown to black, stifl, medium to high
- plasticity, moist
-3 End of iestpit of 2.7m
- 4
- 5
- 6
- 7
- 8
- 9
— LEGEND
E cuttings
MOQRO\\/ GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 07
N/A OBSERVED WATER LEVEL: N/A
A\ Egg‘&gﬁMiNTﬁL TOP OF CASING ELEVATION (m): LOGGED BY:
LTANTS e N/A JoT snesT 1 or 1




CLIENT: EXCAVATION CONTRACTOR; PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES wB1408

LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99--24

TEST PIT LOG [RIE

CAD FILE No.:

SAMPLE TYPE: [[[]) core (7] spur seoon [E5) sweway (X mstureeo (G]wo recovery

- » o
f 50IL 2 Iy uy SOIL VAPOUR i MONITORING
o8l CONCENTRATION w WELL
E:d DESCRIPTION gt H %5 (ppm) 2 INSTALLATION
" 100 1000 10000 =
- 0| BALLAST (FILL) < 2
- 1 = crushed rock 1 :
- 99-24-1 | &
: SAND (FILL) % -
- - fine to medium grained sand, sity, gravelly, I | 99-24-2
- 1 trace cloy, grey, moist
T 1 SILT
- - trace cley, fight brown, firm, low plasticity,
— dry to moist
- End of iesipit ot 0.9m
- 2 |
-3
: " ;
— i
E ]
- 6
- 7
- 8
" g '
— LEGEND
- 7 cutlings
- * submitted for laboratory anclysis S S s
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 28
Mo 1\112\520\VN N N/A OBSERVED WATER LEVEL: N /A
EC Olf&zu GENTQL TOP OF CASING ELEVATION (m): LOGGED BY:
15 e, | N/A JoT SHEET OF__L'




CLIENT: EXCAVATIGN CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES WB1408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-25
TEST PIT LOG zi;\%T-;FLDE Mo SAMPLE TYPE: [l core [) seur spoos B swewar (X oistureen (O] wa recovesee
= x d
f 50l £ ui SOIL VAPOUR g MONITORING
98 CONCENTRATION o WELL
% DESCRIPTION Ecgéﬁ: %5 (ppm) e INSTALLATION
” ; 1090 100p0) 3
-0 BALLAST (FILL)
N = crushed rack
— *99-25-1
- SAND AND GRAVEL {FILL)
- - fine to medium groined sand, sily, cobbly,
- gravelly, black, maist <] 99-25-2
1 SILT E
N - light brown, low to no plesticily, dry to moist l Z -5
- CLAY :
B ~ silty, silt partings, brown, stiff, high plosticity
- End of testpit ot 1.4m
- 2
-3
- 4
-5
- B
- 7
- 8
- 9
_ LEGEND
* submilted for laborotory onalysis KA cutingt

GROUND SURFACE ELEVATION (m):

DATE EXCAVATED: 1999 10 28
OBSERVED WATER LEVEL: N/A

AN
ENVIRINMENTAL _
CONSULTANTS we. TOP OF CASING Er:E/\.r:noN (my:

LOGGED BY:
JOT SHEET 1 _oF 1




-T“Tr-_-—ﬁ

N/A

CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP_RAIL KEN PALSON ENTERPRISES W81408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-28
PLOTTED: ‘ =
TEST PIT LOG CAO FIE Mo SAMPLE TYPE: [[[]) core [} spur spoon [ swerer (3] oistunaco (O] wo recovery
= 2 g
= SOl 2 |y nﬁ_ﬁ SOt VAPOUR & MONITORING
i é i m% (ppm) = INSTALLATION
? 100 1000 100p0| =
" 0| BALLAST (FILL) 5
- — crushed rock
- I, I 99-26-1 14
- SAND AND GRAVEL ({(FILL} Do
- - fine to medium groined sond, cloyey, grey, moist P "99-26-2 A
: - no cloy, concrete pieces below 0.5m Do
- 99-26-3 T
- 1 SILT 1T 99—25-4% :
_ - trace to no clay, light brown, crumbly, no
- plasticity, moist
- End of testpit ot 1.3m
- 2
-3
4
- 5
- 6
- 7
- 8
- 9
- LEGEND
E * submitted for laboralory onclysis Lol Do cuttings
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 2B

OBSERVED WATER LEVEL: N /A

MORROW
A ENVIRZNMENTAL
CONSULTANTS we.

TOP OF CASING ELEVATION (m):

N/A

LOGGED BY:
JOT

sHEeET__ 1 OF




CLIENT: * {EXCAVATION CONTRACTOR: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES Ww81408
LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-27
PLOTTED: R —
TEST PIT LOG CAD FILE o SAMPLE TYPE: [ core (7] seur spoon ) sever (3] oisTuraeo (] no recover
E £ e g
- SOIL 2, Ju £u SOIL VAPOUR i MONITORING
G QOf% CONCENTRATION o WELL
£ DESCRIPTION ﬁgig %% (ppm) & NSTALLATION
O =
N 100 1000 10000 =
“ 0| GRAVEL (FILL) &% 5
: — - troce fine to medium groined sond, brown, wels 99-27-1
- CLAY (FILL} 99-27_3
- ~ silty, light brown to greyish brown, stiff, moist
- - gravelly, sandy below 0.5m I I | 99-27-2| A
- - light brown, crumbly, no plosticity, dry te maist
- End of testpil ot 1.0m
- 2
- 3
4
- 5
- 6
- 7
- 8
- g
— LEGEND
E * submitted for laboratory analysis Dororon Lo suttings
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 1999 10 28
Maﬁ\?a v NMEN N/A OPSERVED WATER LEVEL: N/A
S ; alﬁjfuyiNTgL TOF OF CASING ELEVATION (m): LOGGED BY:
TANTS we. N/A JOT sHeeT_ 1 _oF 1




CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP_RAIL KEN_PALSON ENTERPRISES Ww81408

LOCATION: EXCAVATION METHOD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-28

TEST PIT LOG [QUE:

SAMPLE TYPE: [[[]) core [/] spur spaon 5] sHerav (%] oistureeD [Q] no Recoverr

CAD FILE No.:
-
— x D
- 50IL 3ty i 50IL VAPOUR & MONITORING
= uget CONCENTRATION o WELL
3 DESCRIPTION gmgé %g (ppm) 2 INSTALLATION
® 1 1000 10009 =
I
-0 SAND AND GRAVEL (FILL)
- = fine to medium grained sond, {race cogrse
- M grained sond, brown, dry f 99-28-11a|
- | SILT AND CLAY (FILL) 99-28-2
- - light brown to block, firm to stiff, low to 492831
3 medium plasticity, moist, wood pieces :
- ' ] SAND {FILL) "98-26-4 A
— - fine to medium groined sond, some clay, 99-28-5] | A
- trace sill, trace coarse grained sand, troce 59-26-6
A .| gravel, black, moist R
- ] - no cloy, gloss pieces below 0.9m
-2 WASTE PAINT (FILL)
N - dark rust brown, soft, semi—solid, sticky
- SAND (FILL)
— - fine to medium groined sond, troce sill, cinders,
N black, wet, metal and wood debris
-3 CLAY some silt, black to brown, siif,
N medium plasticity, moist
- End of lestpit ot 18m
- 4
-5
- 6
- 7
- 8
- 9
- LEGEND
E * submitted for loboratery anolysis . cullings
v GROUND SURFACE ELEVATION {m}: DATE EXCAVATED: 1999 10 28
A\Mgﬁ\%g\o NMENTAL OBSERVED WATER LEVEL: N /A
TOFP OF CASING ELEVATION (m): LOGGED BY:
CONSULTANTS me.
JOT sHEET _1_oF_ 1 _




CLIENT: EXCAVATION CONTRACTOR: PROJECT No.:
CP_RAIL KEN PALSON ENTERPRISES W81408
LOCATION: EXCAVATION METHCD: TEST PIT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-29
TEST PIT LOG E;%Tiﬁ_l:é:No : SAMPLE TYPE: ][] core [7] sPur spoon B swevay [ oisuRseo [O) o recovery
- x d
= SOIL Tl | 8 SOIL VAPOUR q MONITORING
o3 CONCENTRATION o WELL
E DESCRIPTION 5L§E %5_ (pem) 2 INSTALLATION
® 160 1000 10000 3
- 0| CLAY AND SILT (FILL) % .
- - light brown to brown, firm, medium plosticity, P '99-29-1| | A -
— __I wet r
- SAND (FILL) 5<] 99-29~2
- - fine to medium greined sand, some grovel,
B black, moist, d ond | debri
K H ack, moist, wood and metol debris 1 99_29_3,‘T
- CLAY
- - some silt, organics, dork brown to grey, firm,
N medium plasticity, wet
- End of testpit at 1.2m
- 2
-3
S 4
- 5
- 6
-7
- 8
- 9
— LEGEND
- * submitied for laboralory analysis SRS Do cuttingy
GROUND SURFACE ELEVATION (m): DATE EXCAVATED: 198¢ 10 28

MORROW
A\ ENVIRONMENTAL
CONSULTANTS me.

N/A

OBSERVED WATER LEVEL: N/A

TOP OF CASING ELEVATION {m):

N/A

LOGGED BY:
JOT

sheeT 1 oF__ 1




—— MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX VI

Survey Data




MUQ[ZO\\/
/\"

CONSULTANTS we -

NVIRZNMENTAL

Reference Elevation Record *

Date: AB V20| Project No.. LWOB\4 O Location: C P woesTon "1FHQ-D, LWP(. Technician: 7DV /SAb
Station Backsight {m) Height of Intermediate Foresight {m) Corrected Elevation (m) Comments
Number Instrument (m) Foresight {m) Reading (m)
- 1Bm (z4-00)] Z:0®L 234,329 |- 232, 243 [T oF WPk Bemwmaryd 24-0
; " TP, 2.b25 | 735.3 84 \.S#+0 232.359
i 9€-3\ . 2oz 233.5%L 9B-31 «
| 2%-31 0. 399 234,585 | 98-3( -top ~
| 1P, [ tee 253,935 Z.% 94 132.499
P4 2 . 030) pA L SNASS 1. 319 232 .2(L
8 m 2. 009 232. 249 (>
f_B.S‘- 8:‘%2_ QF.S:QI‘%B’
ercor- 4BS-3FS = | mun
oprecTion |= ['“‘:/3 seitops = O3 pones o0 W0 ORRECTIOAS,

¥* Recobied TROM e \OTe Brok




RROV

M&
A\ CNVIEONMENTAL
CONSLLTANTS e -

‘Reference Elevation Record

*

T/

Date: 98 110\ Project No.: L0 @ 14O Location: €. P Wekton) jaed WPC, Technician: S AD /oDT
Station Backsight {m) Height of Intermediate Foresight (m) Corrected Elevation (m) Comments
Number tnstrument (m) Foresight (m) Reading {m)
28 -3 L3600 7255 .98 | 235%.585 | 98-31 +op
1%, e | 1339 2.875 | 7.833 |133.037
2% -30 [LHS1T 133. 239 1%-30 g I
29-30 0325 L340 Cb | 7B -30 Fep
TP, 2310 | 135,44t [+ b5k /. bsy | 153, 13%F i
28 -3¢ 0 8L5 | 0.863 |T34.$84 | 98-31 —tpp.
I
% B85:=5.190 S F5 - 5390
Cesol = 4BS-4F59 F v
CORRecTian 7““/3 <t (N = 733 wmue udd Z e

e Cobrep TRom el NoTe Roo




MoRROW
ENVIRONMENTAL
CONSULTANTS we -

Reference Elevation Record

Date: 981\ 0| Project No.. L0 B0 Location: CP w €STo N “4ARD Lo PG  Technician: SAD /T'DT
Station Backsight (m) Height of intermediate Foresight (m) Corrected Elevation {(m) Comments
Number Instrument {m) Foresight (m) Reading {m)
Q& -3\ 0. 065 | 23S 450 | - 23% .55 | 98-3/ g P
0, hbow | 235.0%0 [ 9)+O 2353.48D
1% -19 2730 z32, 850 | 98-29 9
219 IR 2%5.6Z25| 98-29 <ep il
7, (B[® |13 .13 L bbb 135 41}
2@-3| SR X= 234.S9 4 W-3\| _KLop.
585=4283 5 %= 41
error= 4BS-25 = | lww |
FI coprection 3 \M‘:/‘BSAJ- ps_= O3 . No bhRrRecion.

* ze CofleD) ERowA F\EL’D WOTE Soor_




/13

MaREoY
ENVIRONMENTAL
CONSLULTANTS me -

Reference Elevation Record

Date: 2B\ 0| Project No.: w0 BI{O Location: CP w ESToN YARD Lo PG Technician: SAD /I DT
Station Backsight (m) Height of Intermediate Foresight {(m) Corrected Elevation (m) Comments
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APPENDIX Vil

Grain-Size Distribution Curves




APPENDIX VII: Grain-Size An&lyses

Borehole No.: 5 99-43 99-61
Sample No.: ! BH99-43-3-990714 BH99-61-3-990720
Depth (m): : 1.7 2.1
Parameter

<200 mesh or <0.075 mm ; 93.2 97.3

>200 mesh or >0.075 mm : 6.8 2.7

Results are expressed in %.

MORROW ENVIRONMENTAL CONSULTANTS INC.
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APPENDIX Vil

Monitoring Results




-

APPEDIX VIIl: Monitoring Results (1998 12 01 and 02)

Ground Surface Top of Casing Depth to Liquid Depth to Apparent Thickness of Groundwater Monitoring Well Vapour
Monitoring Elevation Eievation Hydrocarbons' Groundwater'  Liguid Hydrocarbons  Surface Elevation® Concentration?
Well ~(m) {m) {m} (m) {mm) (m) {ppm} Remarks
98-1 232.806 232.617 ] - 0.723 0 231.894 >10,000
98-2 232.450 232179 - 0.377 0 231.802 550
98-3 232.713 232.465 - 1.000 0 231.485 1,200
98-4 232.857 232.390 - 1.732 0 230.658 >10,000
98-5 232.630 232.361 - 1.626 0 230.735 275
98-6 232.73% 232.403 - 0.509 0 231.894 300
98-7 232.557 232.208 - 0.539 0 231.669 =10,000
98-8 232.568 232.210 - 0.474 0 231.736 >10,000
98-9 232.969 232.622 - 0.493 0 232.129 275
98-10 232.772 232.569 1.946 2.280 344 230.537 450 bailed 1.7 L
98-11 232.868 232.609 - 1.355 0 231.254 180
98-12 232.773 232.618 - 5.703 0 226.915 >10,000
98-13 232.795 232.646 3.038 3.042 4 229.607 550 bailed 100 ml
98-14 232.226 231.807 - 0.423 0 231.484 370
= - 9815 --232:921- - -—-232.709- — S 0.808. —- 0 = . 23190% . _- 100. . S -
98-16 232.947 232.783 - 0.899 0 231.884 75
98-17 232.986 232.777 - 0.886 0 231.891 415
98-18 232.957 232779 - 0.882 0 231.897 30
98-19 232.999 232.820 - 0.934 0 231.886 170
98-20 232.586 232.436 - 0.572 0 231.864 60
98-21 232.727 232.593 - 1.150 0 231.443 200
: 98-22 232.727 232.554 - 0.851 0 231.603 240
98-23 232.705 232.503 - 1.015 0 231.488 230
i 98-24 232.669 232.485 - 2.098 0 230.386 170
I
MORROW ENVIRONMENTAL CONSULTANTS INC. 1of2 W8140B / 2000 02 25



APPEDIX VIll: Monitoring Results {1998 12 01 and 02)

Ground Surface Top of Casing Depth to Liquid Depth to Apparent Thickness of Groundwater Monitering Well Vapour

Monitoring Elevation Elevation Hydrocarbons' Groundwater'  Liquid Hydrocarbons  Surface Elevation® Concentration®
Well (m) {m) {m) (m) {mm) {m) (ppm) Remarks
98-25 232.916 232.746 - 1.328 0 231.417 350
98-26 232.817 232.636 - 0.925 0 231.71 360
98-27 232.702 232.475 - 0.636 0 231.839 110
98-28 232943 232.748 - 0.781 0 231.967 175
98-29 232.850 233.625 - ’ 1.903 0 231.722 125
98-30 233.279 234.066 - 2.302 0 231,764 120
98-31 233.582 234.585 - 3.459 0 231.126 225
98-32 232.653 232.458 - 3.5692 0 228.866 190
98-33 232.647 232.432 - 4.374 0 228.058 600
98-34 232.709 232.481 - 0.674 0 231.807 130
98-35 232.713 232.596 - 1.726 0 230.870 45

! . measured from top of monitoring well
2 . measured using a Gastech hydrocabon vapour analyser with no methane response
* - corrected groundwater elevation if phase-separated liquids are present at the water table

MORROW ENVIRONMENTAL CONSULTANTS INC., 20f2 W8140B / 2000 02 25




APPENDIX VIII;

Monitoring Resuits (1999 08 31 and 1999 09 01)

Ground Surface Top of Casing Depth to Liquid Depth to Apparent Thickness of Groundwater Monitoring Well Vapour
Monitoring Eievation Elevation Hydrocarbons' Groundwater'  Liquid Hydrocarbons  Surface Elevation* Concentration®

Well {m) {m) {m) (m) {mm) (m} (ppm) Remarks
98-1 232.806 232,617 _ 0.383 0 232.234 >10,000

98-2 232.450 232.179 - 0.437 ("} 231.742 >10,000

98-3 232.713 232.465 0.347 0.352 5 232.117 1,540 bailed 10 mL
98-4 232.657 232.380 1.535 1.563 28 230.848 550 bailed 30 mL
98-5 232.630 232.361 - 0.900 0 231.461 100

98-6 232.739 232.403 NM NM - - NM

98-7 232.557 232.208 - 0.117 ¢] 232.091 660

98-8 232.568 232.210 - 0.082 8] 232.128 275

98-9 232.969 232.622 - 0.994 0 231.628 400

98-10- 232.772 232.559 1.700 1.797 97 230.845 4,620 bailed 105 mL
98-11 232.868 232.609 - 0.726 0 231.883 100

98-12 232.773 232.618 - 2.089 0 230.529 550

98-13 232.785 232.646 2.235 2.765 530 230.279 1,540 bailed 1.2 L
98-14 232.226 231.907 NM NM - - NM covered in water
98-15 232.921 232.709 - 0.390 0 232.319 20

98-16 232.947 232.783 - 0.468 0 232.315 20

B T: N A 232.986 232777 ST T T 70480 0 232297 T T T TTT28T T

98-18 232.957 232.779 - 0.576 0 232.203 <5
98-19 232,999 232.820 - 0.525 0 232.295 <5 vented
98-20 232.586 232.436 - 0.353 0 232.083 25

98-21 232.727 232.593 - 0.611 0 231.982 20

98-22 232.727 232.554 - 0.775 o 231.779 80

98-23 232.705 232.503 - 0.971 0 231.532 20

98-24 232 669 232.485 - 1.371 0 231.114 30

98-25 232.916 232.746 - 0.927 o 231.819 80
98-26 232.817 232,636 . 0.442 0 232,194 25
98-27 232.702 232.475 . 0.230 0 232 245 10

MORROW ENVIRONMENTAL CONSULTANTS INC. 10f2 W81408 /2000 02 25




APPENDIX Viil: Monitoring Results {1999 08 31 and 1999 09 01)

Ground Surface Top of Casing Depth to Liquid Depth to Apparent Thickness of Groundwater Monitoring Well Vapour
Monitoring Elevation Etevation Hydrocarbons' Groundwater'  Liquid Hydrocarbons  Surface Elevation* Goncentration®
Well (m} {m) (m} (m) (mm) {m) (ppm) Remarks
98-28 232,943 232.748 - 0.392 0 232.356 75
98-29 232.850 233.625 - 1.467 0 232.158 <5
98-30 233.279 234.066 - 2.041 0 232.025 5
98-31 233.582 234.585 - 3.082 V] 231.503 25
98-32 232.653 232.458 - 1.033 0 231.425 50
98-33 232.647 232.432 - 2.079 0 230.353 130
98-34 232.709 232.481 - 0.405 0] 232.076 <5
98-35 232.713 232.596 - 1.688 0 230910 25
99-36 232.792 232.641 - 0.596 4] 232.045 >10,000
99-41 232.855 232.655 - 2.015 0 230.640 85
99-42 232.449 232.287 - 1.840 0 230.447 50
99-43 232,666 232.544 - 2.434 0 230.110 >10,000
99-44 232.747 232618 - 1.986 0 230.632 >10,000
99-55 232.883 232.726 - 1.800 0 230.926 110
99-56 232,727 232.608 - 2.132 0 230.476 50 DTB=4.14m
99-59 232.606 232.532 - 2.262 0 230.270 20 DTB=4.42 m
99-60 232.671 232.625 - 1.719 o 230.906 35 DTB=3.97 m
99-61 232.688 232.629 - 1.718 0 230911 40 DTB=4.67 m
99-62 232679 232.601 - 1.687 0 230.914 25 DTB=4.55m
99-63 232.705 232.633 - 1.845 0 230.788 40 DTB=4.55m
99-66 232,684 232.473 0.860 0.861 1 231.613 >10,000 monitored 1999 11 26
99-67 232.645 232.558 - 0.688 o 231.870 >10,000 monitored 1999 11 26
99-68 232.604 232.496 - 0.584 0 231.912 2,640 monitored 1999 11 26
NM - not monitored * . corrected groundwater elevation if phase-separated liquids are present at the water table
' . measured from top of monitoring well DTB - depth to the bottom of the monitoring well

2. measured using a Gastech hydrocabon vapour analyser with no methane response

MORROW ENVIRONMENTAL CONSULTANTS INC. 20f2 W8140B /2000 02 25
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Monitoring Well Response Test Analysis - Water Table Well
Monitoring Well 98-2

Client: CP Rail Location: CP Weston Yard, Winnipeg, MB
MECI Personnel:  JDT Test Date: 1998 12 03
Field Response Test Data
Depth to Drawdown Normalised
Time t Water y Drawdown
(s) (m) {m) y/y0
Static 0.377 0.000
0 5.368 4.991 1.00
60 5.052 4675 0.94
180 4,734 4.357 0.87
300 4,581 4.204 0.84
660 4.407 4.030 0.81
840 4.335 3.958 0.79
2400 4,162 3.785 0.76
5280 4,052 3675 0.74
7320 4.009 3.632 0.73
10560 3.960 3.583 072
MORROW ENVIRONMENTAL CONSULTANTS INC. 10f2

WB8140B /2000 02 25



Monitoring Well Response Test Analysis - Water Table Well
Monitoring Well 98-2

Bouwer and Rice Analysis

Borehole Radius rw (m}):
Casing Inside Radius rc {m):
Assumed Sandpack Drained Porosity nd:

0.065
0.025
0.25

{use nd=0 if lowered water level is above base of seal or nd=0.25 if lowered water level is below base of seal)

Effective Casing Radius rc' = [(nd)rw?2 + (1-nd)rc*2]*0.5 (m): 0.039
Unconfined Aquifer Saturated Thickness H (m): 5.70
Base of Screen Below Water Table Lw (m): 570
Length of Screen Le {(m): 4.70
Le/rw: 723
Lw =H? {0 = no): 1
Dimensionless Parameters (calculated from Le/rw): A 37
B: 0.60
C: 34
In{Re/rw): (estimated from A and B if Lw<H or C if Lw=H) 3.41
Paoints Defining Straight Line Segment of Graph:
Point 1: t1(s): 660 y1=h1-h0(m) 4.030
[Point 2: 12(s): 7320 y2 = h2 - h0 (m): 3.632
Estimated Horizontal Hydraulic Conductivity
K = [rc'*2 In(Refrw)]/[2 Le (t2-t1)] x In(y1/y2) {m/s): 8.6E-09

Reference:
Ground Water, V. 27, No. 3, pp. 304-309.

Definition of Parameters:

Bouwer, H., 1989. The Bouwer and Rice Slug Test - An Update.

| 2rc | Ground Surface
\ 4 Y1 Water Table \ 4
Sand Pack= A‘
Lw :
\ [Le
’////////////////////////////////////////////////////////////////////.'/////////////////////////////
Impermeable
MORROW ENVIRONMENTAL CONSULTANTS ING. 20f2 W81408 / 2000 02 25




MW 98-2 Response Test Analysis 1998 12 03
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Monitoring Well Response Test Analysis - Water Table Well
Monitoring Well 98-9

Client; CP Rail Location: CP Weston Yard, Winnipeg, MB
MECI Personnel:  JDT Test Date: 1999 10 29
Field Response Test Data
Depth to Drawdown Normalised
Time t Water y Drawdown
(s) (m) (m) yly0
Static 1.193 0.000
0 5.430 4.237 1.00
30 5256 4.063 0.96
60 5.046 3.853 0.91
120 4.695 3.502 0.83
240 4.465 3.272 0.77
360 4377 3.184 0.75
600 4279 3.086 0.73
900 4206 3.013 0.71
1800 4105 2.912 0.69
3855 4.002 2.809 0.66
5930 3.920 2.727 0.64
8750 3.811 2.618 0.62
11525 3.710 2517 0.59
MORROW ENVIRONMENTAL CONSULTANTS INC. 10f2
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Monitoring Well Response Test Analysis - Water Table Well
Monitoring Well 98-9

Bouwer and Rice Analysis

Borehole Radius rw {m):
Casing Inside Radius rc {m);
Assumed Sandpack Drained Porosity nd:

0.065
0.025
0.25

(use nd=0 if lowered water level is above base of seal or nd=0.25 if lowered water level is below base of seal)

Effective Casing Radius r¢' = [(ndjrw*2 + (1-nd)rc*2)*0.5 (m): 0.039
Unconfined Aquifer Saturated Thickness H (m): 4.60
Base of Screen Below Water Table Lw (m): 4.60
Length of Screen Le (m): 4.30
Le/rw: 66.2
Lw = H? (6 = no): 1
Dimensionless Parameters {(calculated from Le/rw): A 35
B: 0.57
C: 3.2
In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H) 3.26
Points Defining Straight Line Segment of Graph:
Point 1: t1(s): 600 y1 =h1-h0 (m): 3.086
Point 2: t2(s): 8750 y2 =h2 - hQ (m): 2.618
Estimated Horizontal Hydraulic Conductivity
K = [rc'*2 In{Re/rw)]/[2 Le (t2-t1}] x In{y1/y2) (m/s): 1.2E-08
Reference: Bouwer, H., 1989. The Bouwer and Rice Slug Test - An Update.
Ground Water, V. 27, No. 3, pp. 304-309.
Definition of Parameters:
Ground Surface
Seal
\ 4 Water Table \ 4

Sand Pack—

Lw

|

Impermeable

MORROW ENVIRONMENTAL CONSULTANTS INC, 20f2
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MW 98-9 Response Test Analysis 1999 10 29
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Monitoring Well Response Test Analysis - Water Table Well
Monitoring Well 98-24

Client: CP Rail Location: CP Weston Yard, Winnipeg, MB
MEC! Personnel:  JDT Test Date: 1998 12 03
Field Response Test Data
Depth to Drawdown Normalised
Time t Water y Drawdown
(s) {m) (m) y/y0
Static 2103 0.000
0 4 466 2.363 1.00
180 4.330 2.227 0.94
240 4235 2.132 0.90
420 4,025 1.922 0.81
660 3.780 1.677 0.7
960 3.391 1.288 0.55
1140 3232 1.129 0.48
5280 2115 0.012 0.01
10740 2112 0.009 0.00
MORROW ENVIRONMENTAL CONSULTANTS INC. 10f2
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Monitoring Well Response Test Analysis - Water Table Well
' Monitoring Well 98-24

Bouwer and Rice Analysis

Borehole Radius rw (m): 0.065
Casing Inside Radius rc {m): 0.025
Assumed Sandpack Drained Porosity nd: 0.25
(use nd=0 if lowered water level is above base of seal or nd=0.25 if lowered water level is below base of seal)

Effective Casing Radius rc' = [(nd)rw”2 + (1-nd)rc*2]*0.5 (m); 0.039
Unconfined Aquifer Saturated Thickness H (m): 2.80
Base of Screen Below Water Table Lw (m): 2.80
Length of Screen Le (m): 3.00
Lefrw: 456.2
Lw =H? (D = no): 1
Dimensionless Parameters {calculated from Le/rw): A: 3.0

B: 0.47

C: 25
In{Re/rw): (estimated from A and B if Lw<H or C if Lw=H) 2.88

Points Defining Straight Line Segment of Graph:
Point 1: t1(s): 1140 y1=h1-h0 {m): 1.129
Point 2; t2(s): 5280 y2 =h2 - hQ (m): 0.012

Estimated Horizontal Hydraulic Conductivity
K =[rc'*2 In(Re/rw)]/[2 Le {t2-t1)] x In(y1/y2) (m/s}: 8.0E-07

Reference: Bouwer, H., 1989. The Bouwer and Rice Slug Test - An Update,
Ground Water, V. 27, No. 3, pp. 304-309.

Definition of Parameters:

Ground Surface

Water Table \ 4
h

Sand Pack— L

Lw

Impermeable

MORROW ENVIRONMENTAL CONSULTANTS INC. 20f2 W81408 / 2000 02 25




MW 98-24 Response Test Analysis 1998 12 03
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APPENDIX X

LPH Baildown Test Data




Figure 1. LPH Baildown Test MWO8-10 (1998 12 03)
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Monitoring Well Response Test Analysis - Water Table Well
Monitoring Wel! 98-10

Clientﬁ CP Rail Location: CP Weston Yard, Winnipeg, MB
MEC! Personnel:  JDT Test Date: 1998 12 03

Field Response Test Data

Depth to Drawdown Normalised

Time t LPH ¥ Drawdown
(s) (m) (m) yiy0

Static 1.948 0.000
0 2.125 0.179 1.00
120 2.095 ' 0.149 0.83
240 2.090 0.144 0.80
360 2.069 0.123 0.69
600 2.061 0.115 0.64
1260 2.045 0.099 0.55
2640 2.008 0.062 0.35
5040 1.997 0.051 0.28
6480 1.995 0.049 0.27
11220 1.995 0.049 0.27
MORROW ENVIRONMENTAL CONSULTANTS INC. 10f 2 W8140B / 2000 02 25




Monitoring Well Response Test Analysis - Water Table Well
Monitoring Well 98-10

Bouwer and Rice Analysis

Borehoie Radius rw (m): 0.085
Casing Inside Radius rc {m): 0.025
Assumed Sandpack Drained Porosity nd: 0.30
{use nd=0 if lowered water level is above base of seal or nd=0.25 if lowered water level is helow base
Effective Casing Radius rc' = [{(nd)rw*2 + (1-nd)rc*2]*0.5 (m): 0.041
Unconfined Aquifer Saturated Thickness H {m): 2.50
Base of Screen Below Water Table Lw (m): 2.50
Length of Screen Le (m): 2.50
Le/rw: 38.5
Lw =H? (0 = no): 1
Dimensicnless Parameters (calculated from Le/rw): A 2.8
B: 0.43
C. 23
In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H) 2.78
Points Defining Straight Line Segment of Graph:
Peint 1: t1(s}: 0 y1 =h1i-h0 (m) 0.136
Point 2: 2(s); 3290 y2 = h2 - h0 (m): 0.053
Estimated Horizontal Hydraulic Conductivity
K = [rc'*2 In(Re/rw)}/[2 Le (t2-41}] x In{y1/y2)} {m/s): 2.7E-07
T{LPH) = KH(1/{1-0.85)) (m*2/s) 4.50E-06
Reference: Bouwer, H., 1989, The Bouwer and Rice Slug Test - An Update.
Ground Water, V. 27, No. 3, pp. 304-309.
Definition of Parameters:
5 Water Table \ 4
Sand Pack—s p
Lw H
Le
Impermeable ‘
MORROW ENVIRONMENTAL CONSULTANTS INC. 20f2 Wa1408 / 2000 02 25




MW 98-10 Response Test Analysis 1998 12 03
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230.000

Figure 2. LPH Baildown Test MW98-13 (1999 10 29)
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Monitoring Well Response Test Analysis - Water Table Well

Monitoring Well 98-13

Client: CP Rail Location: CP Weston Yard, Winnipeg, MB
MECI Personnel:  JDT Test Date: 1999 10 29
Field Response Test Data
Depth to Drawdown Normalised
Time t LPH y Drawdown
(s) (m) {m) y/y0
Static 2.689 0.000
0 2775 0.086 1.00
60 2.766 0.077 0.90
130 2.762 0.073 0.85
250 2.759 0.070 0.81
370 2.757 0.068 0.79
600 2.753 0.064 0.74
1295 2.742 0.053 0.62
1815 2738 0.049 0.57
2715 2.730 0.041 0.48
3645 2729 0.040 0.47
5520 2722 0.033 0.38
7740 2718 0.029 0.34
MORROW ENVIRONMENTAL CONSULTANTS INC. Page 1 of 2
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Monitoring Well Response Test Analysis - Water Table Well

Monitoring Well 98-13

Bouwer and Rice Analysis

Borehole Radius rw (m):
Casing Inside Radius rc (m):

Assumed Sandpack Drained Porosity nd;

0.065
0.025
0.30

(use nd=0 if lowered water level is above base of seal or nd=0.25 if lowered water level is below base

Effective Casing Radius r¢' = [(nd)rw?2 + {1-nd)rc*2]*0.5 (m): 0.041
Unconfined Aquifer Saturated Thickness H (m): 1.30
Base of Screen Below Water Table Lw (m): 1.30
Length of Screen Le {m): 1.30
Le/rw: 20.0
Lw = H? {0 = no): 1
Dimensionless Parameters (calculated from Le/rw): A 2.2
B: 0.34
C 1.6
In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H) 2.24
Points Defining Straight Line Segment of Graph:
Point 1; t1{s): 0 ¥1 =h1-h0 (m): 0.061
Point 2: t2(s): 7890 y2 = h2 - h0 (m}: 0.025
Estimated Horizontal Hydraulic Conductivity
K = [rc'*2 In{Re/rw)]{[2 Le (t2-11)] x In{y1fy2) (m/s): 1.6E-07
T(LPH) = KH(1/(1-0.85)) (mA2/s) 1.40E-06

Reference:

Bouwer, H., 1988. The Bouwer and Rice Slug Test - An Update.

Ground Water, V. 27, No. 3, pp. 304-309.

Definition of Parameters:

Water Table

Sand Pack—j

Lw

Impermeable

MORROW ENVIRONMENTAL CONSULTANTS INC.

Page 2 of 2

WB140B / 2000 02 25



MW 98-13 Response Test Analysis 1999 10 29
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MIRZZOW Morrow Environmental Consultants Inc.
A\ CNVIR NMENTAL Unit E, 1420 Clarence Avenue
CONSUILTANTS we F Ax Winnipeg, Manitcbha

Canada
R3IT 1Te
Date 1998 12 18
Number of pages including cover sheet 2
To: Ron Corkum From: J. Derek Trinke
Company: Philip Services Corp. Project: Weston Yard, Wpg, MB
Phone: 1-800-263-9040 MECI File #: _W8140
Fax Phone: . Subject: Corrective Action Report
ce: Phone: 204-475-4133
Fax Phone:  204-477-9194
Email: dtrinke@morrowenv.com

REMARKS:

0 Urgent (0 Foryourreview [X Reply ASAP ] Please comment
Morrow Environmental Consultants Inc. {(MECI!) is completing an Environmental Site Assessment (ESA)}
at a site located in Winnipeg, MB. Lab analysis was performed and reported by Philip Services
Corporation (PSC) in Mississauga, ON. During the ESA, the laboratory Quality Assurance/Quality
Control results (QA/QC) are reviewed to ensure all laboratory QA/QC methods fall within the limits
established by the faboratory. Upon review, it was observed that the % recovery for one of the spiked
method blanks was unacceptable. Included is a Corrective Action Report for issues concerning the poor
recovery. Please review the data in question and your QA/QC with PSC personnel. Also comment as to
any causes or plans to correct or prevent any future reoccurrence of the poor recovery. Please
complete and return the CAR as it will be included in the formal report.

If you have any questions, please call the undersigned.

ity —

J. Derek Trinke

This communication is intended for the use of the individual or entity to which it is addressed and may contain information that is privileged,
confidential and subject to copyright. Any unauthorized use, copying, review or disclosure is prohibited. Please notify the sender
immediately if you have received this communication in error (by calling collect, if necessary} so that we can arrange for its return at our
expense. Thank you for your assistance and cooperation.
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CORRECTIVE ACTION REPORT

DATE: 98 12 18 PROJECT NO: w8140
MECI CONTACT: J. Derek Trinke PROJECT NAME: Phase Il ESA I
LAB: Philip - Mississauga LOCATION: Weston Yard, Winnipeg, MB

LAB CONTACT: Ron Corkum

DESCRIPTION OF PROBLEM (including when, which samples affected):
Soil samples were sent to Philip for the above referenced project on 98 11 13 and were received by Philip

on 1998 11 14. VOC analysis was performed on the following samples: BH98-25-2-981113 and BH98-26-1-
881113. The Philip work order no. is G984466V.

The issue we are concerned with is the poor recovery for:
¢ the m-xylene and p-xylene in the spiked method blank for Sample BH98-26-1-981113.

ROOT CAUSE:

CORRECTIVE ACTION (Plan To Prevent Reoccurrence): ) l

IMPLEMENTATION (Stages, Timing, etc. If not identified above) '

CLOSURE (To be signed after implementation and review for effectiveness) ' I

SIGNATURE DATE
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DEC-18-98 12:50  From:PHILIP ANALYTICAL SERVICES CORPORATION 9058308578 T-141 P.02/07 Job=354

PHILIPF SERVICES

December 18, 1998

Mr. Derek Tninke

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Avenue
Winnipeg, Manitoba

R3T 1T6

Re; Project No. W8140 - Philip Report for Volatile Organic Compounds No. G984466V.

A typographical error was discovered on the onginal report for the recovery of m/p-xylene in the
Spiked Mecthed Blank. The recovery was stated as 14% whereas the correct value was 104%.
‘Although every report is independently cross-checked prior to release of the final report, in this
case the typographical error was not corrected.

A revised final report is enclosed. My apologies for any inconvenience this may have caused.

Sincerely.

T2 ok

Ron Corkum
Manager, Mass Spectrometry Services

P ANALY L0 SLRVICES Comroran o
S5 MeAdam Roaed, Mississauga, Ouetno, Canadle LiZ0 ENS el (008 ) ROBEIOH s (Y08 KUDRAIS  Wyiae ]800 200900t}
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Morrow Environmental Consultants inc.

MORL N
CINVIR ZRAEM TR ~ Unit E, 1420 Clarence Avenue
CONLI TAMT D e FAX Winnipeg, Manitoba
Canada

R3IT TS

Date 1999 07 22
Number of pages including cover sheet 2
To: Elaine Grant From: J. Derek Trinke
Company: Philip Services Corp. Project: Weston Yard, Wpgq, MB
Phone: 1-800-263-8040 MECI File #: _W81408
Fax Phone: Subject: Corrective Action Report
ce Phone: 204-475-4133

Fax Phone: 204-477-9194

Email: dtrinke@morrowenv.com

O Urgent [} Foryourreview [ Reply ASAP [ Please comment

Morrow Environmental Consultants Inc. (MECI) is completing an Environmental Site Assessment (ESA)
at a site located in Winnipeg, MB. Lab analysis was performed and reported by Philip Analytical
Services Corporation (PASC) in Mississauga, ON. During the ESA, Quality Assurance/Quality Control
procedures (QA/QC) were undertaken to ensure that all field and laboratory data collected for soil
samples provide reliable information for the characterization of site conditions. MECH staff has foliowed
set field QA procedures during the ESA. Lab analysis on a blind duplicate sample is above MEC! QA
Relative Percent Difference limits. Included is a Corrective Action Report for issues concerning the poor
reproducibility of lab analysis. Please review the data in question and your QA/QC with PASC
personnel. Also comment as to any causes or plans to correct or prevent any future reoccurrence of the
poor reproducibility. Please complete and return the CAR as it will be included in the formal report.

If you have any questions, please call the undersigned.

Py s

J. Derek Trinke

se of the individual or entity to which it is addressed and may contain information that is privileged,
sure is prohibited. Please notify the sender
can arrange for its return at our

This communication is intended for the u
confidential and subject to copyright.  Any unauthorized use, copying, review or disclo
immediately if you have received this communication in error (by calling collect, if necessary) so that we

expense. Thank you for your assistance and cooperation.

|
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CORRECTIVE ACTION REPORT

DATE: 7999 07 22 PROJECT NO: Wg140B
MECI CONTACT: J. Derek Trinke PROJECT NAME: Supplementary Phase || ESA
LAB: Philip - Mississauga LOCATION: Weston Yard, Winnipeg, MB

LAB CONTACT: = Elaine Grant

DESCRIPTION OF PROBLEM (including when, which samples affected). .

Soil samples were sent to Philip for the above referenced project on 1999 07 14 and were received by Philip
on 1999 07 15. BTEX, LH and TEH analyses was performed on the following samples: BH99-36-3-990713
and its blind duplicate BH99-36-8-830713. The Philip work order no. is G392806.

The issue we are concerned with is:
» the poor reproducibility for the ethylbenzene, xylenes, and LH components comparing the duplicate
samples.

ROOT CAUSE:

1
y

v

CORRECTIVE ACTION (Plan To Prevent Reoccurrence):

¥
e

IMPLEMENTATION (Stages, Timing, etc. If not identified above)

CLOSURE (To be signed after implementation and review for effectiveness)

SIGNATURE DATE
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WT-29-99 14:37  From:PHILIP ANALYTICAL SERVICES CORPORATION 3058908575 T-T61 P.01/02 Job=474

$735 McAdam Road
q Mississauga, Oat. LAZ IND
Tal: (905) 890-8566
¥
PHILIP SERVICES Tak Tron) L0 a-9040
Fax Cover Sheet

DATE; 20099

COMPANY.  Momow Environmental Consutants Inc.

To: Dorek Trinks FAXNUMBER: 2044779134
E-Maft

FROM: Valerio Geidant 1275
EMal  gukui@phipic oo
Nurmbwr of pages including sover sheat: !

Originale Serm By: ] Jcourer | Man X JNot sent
Mazsape:

_ PASC Jcb No Cooo808
Dear Derek, barrow Ref. WB140B

mwbm'mmmm1mm«oz.
the discrapancy noted in the analytical resulls for blind duplioats
samples BHES-38-3-000713 and BHB9-36-8-050712 wes dua -]

Sampis hor-homagenaty,
if you raquirs anything Rarther, juet iot me know,

Yours buly,

Vaierie

following material is intendsd for uss only by The parson to whom I7 Is spacifieally addrecssd above
d shauld net be read by, or deliversd to, any other person. Such material may contain privileged o
fidential information, The dieckmrs or other use of which by ather than the intended raciplent may
In the braach of certain lews or the infringement of rights of Third parties. If you hawe recsived this
simils in error, please motify us immediately by calling our offlce. We thank you In advance for your
cooperation and asslstancs. |

A Philip Services Corporation Company
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JT-29-99 14:32  From:PHILIP ANALYTICAL SERVICES CORPORATION

MORROV
A\ ENVIRINMENTAL
CONSULTANTS we .

CORREC HVYE ACTIOM REPORT

DATE: 1999 07 22 PROJECT NO:  WB140R
MECI CONTACT: J. Derek Trinke PRQJECT NAME: Supplementary Phase Il ESA
LAB: Philip - Mississauga LOCATION: Waston Yard, Winnipeg, MB

LAB CONTACT. Elaine Grant

NESCRIFTION OF PROEBLEM (naduding wihicn which saipugs olfected)
Sall samples were sent to Philip for the above raferencad project on 1999 07 14 and were recsived by Philip
on 1989 07 15. BTEX, LH and TEH analyses was parformed on the following samples: BH39-36-3-890713
and its blind duplicate BH39-36-8-330713. The Philip wark order no. is G332808. .

[he issue we are concemed with is:

« the poor repreducibility for the ethylbenzene, xylenes, and LH components comparing the duplicate I
samplasa.

Samplc uwonhomcacn_ciha ]

CORRECTIVE ACTION (Plan o Pieyand Peoagownzieg)

HARELEIAEM IO (Stages Yoy 2l oot wlenlified Slowei

CLODURE «To b svpnesd antey 1|\'l‘|||..:|‘u¢|'llé,lllul| gind reyanw fof gliechv Snissy |

SIGNATURE \ ¥ Ao X - DATE

TOTAL P.@2

-~




MOR20N Morrow Environmental Consultants Inc.
\ EMVIZONMENTAL Unit E, 1420 Clarence Avenue
COMBULTANTS we FAX Winnipeg, Manitoba

Canada
R3T 1T6
Date 1999 10 20
Number of pages including cover sheet 2
To: Elaine Grant From: J. Derek Trinke
Company: Philip Services Corp. Project: Weston Shops, Wpg, MB
Phone: 1-800-263-9040 MECI File #: _W81408
Fax Phone: Subject: Corrective Action Report
CC: Phone: - 204-475-4133
Fax Phone:  204-477-9194
Email: dtrinke@morrowenv.com
] Urgent [0 Foryourreview [X Reply ASAP [0 Please comment

Morrow Environmental Consultants Inc. (MECI} is completing an Environmental Site Assessment (ESA)
at a site located in Winnipeg, MB. Lab analysis was performed and reported by Philip Analytical Services
Corporation {(PASC) in Mississauga, ON. During the ESA, Quality Assurance/Quality Control procedures
(QA/QC) were undertaken to ensure that all field and laboratory data collected for soil samples provide
reliable information for the characterization of site conditions. MEC! staff has followed set field QA
procedures during the ESA. Lab analysis on a blind duplicate water sample is above MEC! QA Relative
Percent Difference limits. Included is a Corrective Action Report for issues. concerning the poor
reproducibility of lab analysis. Please review the data in question and your QA/QC with PASC personnel.
Also comment as to any causes or plans to correct or prevent any future reoccurrence of the poor
reproducibility. Please complete and return the CAR as it will be included in the formal report.

in addition, | faxed you a CAR on 1999 07 22 regarding some soil sample duplicates. | have not received
any response to date.

If you have any questions, please call the me.

| MJV///\'

J. Derek Trinke

h

This communication is intended for the use of the individual or entity to which it is addressed and may contain information that is privileged,
confidential and subject to copyright. Any unauthorized use, copying, review or disclosure is prohibiled. Please nolify the sender
immediately if you have received this communication in error (by calling collect, if necessary) so that we can arrange for its return at our
expense. Thank you for your assistance and cooperation,
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CONSULTANTS me -
CORRECTIVE ACTION REPORT '
DATE: 1999 10 20 PROJECT NO: wsg1408B
MEC! CONTACT.: J. Derek Trinke PROJECT NAME: Supplementary Phase || ESA
LAB: Philip - Mississauga LOCATION: Weston Shops, Winnipeg, MB

LAB CONTACT: Elaine Grant

DESCRIPTION OF PROBLEM (including when, which samples affected).
Water samples were sent to Philip for the above referenced project on 1999 09 14 and were received by
Philip on 1999 09 15. Dissolved metals analysis was performed on the following samples: MW99-58-990914
and its blind duplicate MW99-82-890914. The Philip work order no. is G993888.

The issue we are concerned with is:
+ the poor reprod_ucibility for the barium and zinc components comparing the duplicate samples.

L

ROOT CAUSE:

CORECTIVE ACTION (Plan To Prevent Reaccurrence): _ ,

-
A . .

e
Mo 2 !

IMPLEMENTATION (Stages, Timing, etc. If not identified above)

CLOSURE (To be signed after implementation and review for effectiveness)

SIGNATURE DATE
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PHILIP SERVICES

Fax Cover Sheet

DATE: {1/3/99

COMPANY:  Morrow Environmenral Consultants Inc.

TO: Darek Trinke FAX NUMBER:  204-477-9194
FROM: Eialne Grant

EMAIL: egrant®philipinc.com

Number of pages inthuding cover sheet: 2

Merroge:

Derek,

As discussed samples MW.99-39-990914 and its blind dupllcate MW99-582-990914 were re-dnalyzad, results
confirmed data reported under PASC refarence number 6993886,

Please note:

In the case of the Zine re-analysis: results were Identical te¢ original raport.
In the case of tha Barfum re-anclysis the cuncentration in both samplas reported at a volue lower than the
original report. The samples contained appreciable amounts of Sulfur, as a result Barium Sulfate may be forming

As a result of : data review and re-analysis PASC can find no analytical explanation for the difference (n

Zlne and Bartum concentrationt between the two sample bottles. Tha analysic indicetes that the somples
containers contaln differing amounts of both Zinc and Barium.

Elaine Srant
Account Managar

Barlum Sulfate s Insoluble and edsily drops out of solution. This may explain the change In the Borium results.

The following material ia Intended for Use ohiy by the peraan to whom H 13 specifioally oddressed above
and should not be read by, or delivered to, amy other person. Such material may contain privileged or
«enfldantiel tnfarmation, The disclosure or other use of which by other than the intended reciplent may
result in the breach of certaln faws or the Infringement of rights of third parties, If you have received this
facsimle in error, Dlease rotify uc tmmadiotely by calling our office. We thank you [h odvance for your

coaperation and asyistance.

Philip Anakyiical Sarvices Corparglion
5735 McAdam Rogd, Miaslasgugs, Onaro, Cansda L42 1NO Tot, (05} 4008508 Fux: (R05) 0004575 Wols 1-000-203-6040
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TR ET B v e 0|

DATE: 1989 10 20 "PROJECTNO: _ Wg1408
MECI CONTACT:  J. Derek Trinke PROJECT NAME: Supplemnentary Phase Il ESA
LAB: Phiiip - Mississauga LOCATION: Weston Shops, Winnipeg, M8

LAB CONTACT: Elalne Grant

PIESGERIE O OF FRO 10 0 g vl ot conneder it ey .
\A/

atar samples ware sent fo Phllip for the above referenced project on 1959 09 14 and waere recelvad by

Philip on 1898 09 15. Dissolved metals analysic wae performed on the fullowing samples; MYY99-69-990814
and lts blind duplicate MW89-82-950914. The Phillp work order no. Is G093888.

Ihe issue we are concamed with Is:
= the poor reproducibiiity for the barium and zinc components comparing the duplicate samples.

— > R.c-a.na\u\c.v:s corlirms reaals \-c?ur‘rlA ™ GV,

~wWwre covey -

CURRECIIVE

AL e T Feg @l e i, o

IMPLERMEFTA T a0e:

inniey ey Mo b gt Aloes

CLOUTURE (1ot

S0 et el RIEIE AN 1] pey ey elfect 2ao;)

TOTAL P.82
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