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EXECUTIVE SUMMARY

On behalf of Canadian Pacific Railway (CPR), Morrow Environmental Consultants Inc. (MECI)

has completed a Phase II 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 a Phase I ESA completed by the CPR Office of the Chief Engineer in 1991. The

Phase I ESA is summarized in the Office of the Chief Engineer’s report entitled: CP Rail,

Phase I - Site Assessment, Weston Yard, Winnipeg, Manitoba, December 1991.

The Phase II 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 boreholes,

and groundwater monitoring, sampling and analyses. Stratigraphy across the site generally

consisted of 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 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 fuelling area to 5.9m 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 g~oundwater flow for the specific areas of concern are

presented below.

Area of Concern

Former Locomotive
Fuelling Facility
Active Locomotive
Fuelling Facility
Above Ground Diesel
Tanks
Frog Shop
Former Tank Car
Cleaning Area
Former Leaking Tank
Car Area
Soil Stockpiling Area
Component Shop
Wheel Shop
Diesel Heavy Repair
Shop

Apparent Direction of Groundwater Flow
1998 12 01/02
northeastto
northwest
no~heast

indeterminate

indeterminate
northwest

1999 08 31/09 01
nodheastto west

east

east

indeterminate
west

southeast southeast

north north
indeterminate indeterminate
indeterminate southwest
indeterminate indeterminate

Hydraulic Gradient (m/m)
1998 12 01/02

0.03

0,03

0,007

0.009

0.004

1999 08 31/09 01
0.05

0.05

0.003

0,03

0.01

0.003

0.02
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Based on the rising head bail tests conducted, the horizontal hydraulic conductivities were

estimated to be 9 x 10.9 m/s (clay) and 1 x 10a m/s (clay) for two monitoring wells located in the

former locomotive fuelling facility and 8 x 10~ m/s (silt) for one monitoring well located in the

former tank car cleaning area.

Soil samples containing xylenes (X), total volatile hydrocarbons (TVH), total extractable

hydrocarbons (TEH), polycyclic aromatic hydrocarbons (PAHs), 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 land use guidelines and/or the Manitoba Environment

(1993) Level Ill criteria (applicable for Industrial land use) were identified in a number of the

investigated areas as presented in the following table.

Area of Concern

Former Locomotive Fuelling Facility

Active Locomotive Fuelling Facility

Above Ground Diesel Fuel Storage Tanks

Frog Shop

Former Leal~ing Tank Car Area

Param~erin Exceedance
X, TVH, TEH, MOG

TVH, TEH, MOG

X, TEH, PAHs

TEH

X, TVH, TEH, As, Cu, Ni, Pb, Zn

Depth (m)

0.6 to 2.4

1,4 to 2,9

0.7 to 1.5

1.7 and 1.8

0.4 to 1.5

Soil Stockpiling Area TEH 0.4 to 1.2

Component Shop VOCs (trichloroethene and 3.8

tetrachtoroethene)

Wheel Shop VOCs (tetrachloroethene) 2.4 and 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, VOCs 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 wells located in the active

locomotive fuell(ng area, and in three monitoring wells located in the former locomotive 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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I
1. INTRODUCTION

On behalf of Canadian Pacific Railway (CPR), Morrow Environmental Consultants Inc. (MECI)

has completed a Phase II 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 II Objectives and Scope of Investigation

The purpose of the Phase II 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 II

Environmental Site Assessment Terms of Reference, 1998 and Request for Proposal, Limited

Phase II Environmental Assessment, Winnipeg Diesel Shops and Weston Shops (dated

1998 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

¯ to determine the direction and estimate the rate of groundwater flow and seepage velocity.

Thescope of work completed for the Phase II ESA is summarized below.

I
I
I
I
I
I
I
I
I
I
I

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.

I
I
I
I
I
I
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¯ This report was prepared summarizing the findings of the investigation.

1.2. Site Description

i
I
I
I
I

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 I. The general configuration of the Yard is shown on the Site Location Plan, Drawing

W8140B-002, Appendix I. 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.

I
I
I
I
I
I
I
I
I
I

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 ~resent 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 discontinuous veneer reflecting the form of the underlying

topography. The clay and silt deposits are underlain by carbonate bedrock.

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.

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 below

MORROW ENVIRONMENTAL CONSULTANTS INC. 2 W8~40B / 2000 02 25



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 I 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 I ESA are

summarized in a report entitled: CP Rail, Phase I - Site Assessment, Weston Yard, Winnipeg,

Manitoba, December 1991. The objective of the Phase I 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 I

ESA report are listed on Table 1 and shown on Drawing W8140B-002, Appendix I, 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 Diesel 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 II 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 I ESA report. The areas investigated as part of this assessment are as follows:

three 886,500 L diesel fuel ASTs, located northeast of the Diesel Shop, which supply the active

I
I
!
I
I
I
I
I
I
I
I
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I
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I
I
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locomotive fuelling facility through underground piping; a 3,600 L diesel fuel AST, located west

of the Mobile Equipment Repair Facility (MERF), which is used for various CPR vehicles; and a

3,600 L diesel fuel AST, located in the west end of the Yard, which is used for various track

equipment. Photographs 2, 3 and 4 in Appendix II 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 II 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 effluent 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 6 in Appendix II 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 coufd be removed. A concrete pad is present in the former leaking tank car area;

however, no fluid collection system is evident. Photograph 7 in Appendix II shows the former

leaking tank car area at the time of the investigation.

1.3.7. Soil Stockpiling Area

I
I
I

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, oil, etc.) from locomotive and rail car parts. The

process consisted of washing the components with solvent to dissolve 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 Appendix II

shows the former vapour degreaser location.

1.3.9. Wheel Shop

Chlorinated 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 I 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.

I
I
I
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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.

2.1. 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 II 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 Soil 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, 1999. 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, t01uene, phenols, pentachlorophenol, and benzo(a)pyrene is by physical soil contact.

Accordinglyl the CCME (1999) Industrial land use provisional guidelines of 39 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 ethylbenzene

MORROW ENVIRONMENTAL CONSULTANTS INC. 6 W8140B / 2000 02 25



(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

Petroleu/n Storage Sites in Manitoba, Manitoba Environment, July 1993, have been used for

comparison purposes. Since CCME (1999) does not have guidelines for total volatile

hydrocarbons (TVH) and total extractable hydrocarbons (TEH), the Manitoba Environment

(1993) Level III criteria (applicable for Industrial land use) are referenced.

A summary of the Site Information appears in Appendix II1.

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. In 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.

I
I
I
I
I
I
I
I
I
I
I
I
I
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INVESTIGATION AND METHODOLOGY

3.1. Intrusive Subsurface Investigation

I
I
I
I
I
I
I
I
I

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 Table 2. 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.

BHsiMWs Pits

Former Locomotive Fuelling Facility 19 0 W8140B-003

Active Locomotive Fuelling Facility 8 0 W8140B-004

Above Ground Diesel Fuel Storage Tank Areas 10 5 W8140B-005, W8140B-006

Frog Shop 5 0 W8140B-006

Former Tank Car Cleaning Area 4 0 W8140B-007

Former Leaking Tank Car Area 9 2 W8140B-008

Soil Stockpiling Area 3 18 W8140B-009

Component Shop 5 0 W8140B-010

Wheel Shop 4 0 W8140B-010

Diesel Heavy Repair Shop 1 4 W8140B-004

I
I
I
I
I

3. 1.1. Drilfing Investigation

~he 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 drilling 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 W8140B-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

I
I
i
I
I

Former Locomotive Fuelling Facility

Active Locomotive Fuelling Facility

Above Ground Diesel Fuel Storage Tank Areas

Frog Shop

Former Tank Car Cleaning Area

Former Leaking Tank Car Area

Soil Stockpiling Area

Component Shop

Wheel Shop

Diesel Heavy Repair Shop

98-1 through 98-9, 99-36 through 99-40, 99-57,

99-58, 99-66 through 99-68

98-10 through 98-13, 99-41 through 99-44

98-15 through 98-19, 98-32, 99-45 through 99-48

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

98-21 through 98-24

98-25 through 98-28, 99-50 through 99-54

98-29 through 98-31

98-35, 99~60 through 99-63

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

98-14

I
I
I
I
I

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 soil 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

I
I
I
I
I
I
I
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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®-Iined 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

Services 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.

I
I

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 29test 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 Diesel 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 98-11,99-16 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.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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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 4.6 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 backfilled 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. In 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 the 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 groundwater 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 we~L 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. Conventiona~ grounclwater sample co~ection 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.

I
I
I
I
I
I
I
I
I
I
I

Analytical Parameter Preparation/Preservations Storage Container
E~TEX, TVH, VOCs NaHSO4, chilted 40 mL purge and trap vials with Teflon®-Iined lid
TEH HCl, chillecl 250 mL amber glass container with lid
Dissolved Metals in-line 45 IJm filter, HNO3, chilled 250 mL plastic container
PAHs chilled 1 L amber glass container

The 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.

I
I
I
I
I
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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 Appendix Vl. 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 Baiidown 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 little 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 al~ and Huntley2. 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.

During 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 Gruszczenski3 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 water/hydrocarbon. As a result, the

bai~down test data for the water phase can be interpreted using the method of Bouwer and
Rice4. s 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 an(~ Restoration. National Water Well Association, Houston, 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 1997, 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 slug test. an update.

I
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other wells containing LPH, or can be applied to a determination of

recoverability from the well.

potential product
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4. RESULTS OF ASSESSMENT

4.1. 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 Berehole 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 (6.1 m). 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 ranging 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 m to 2.2 m and 1.5 m to 1.8 m below grade, respectively.

Grain-size analysis was completed on a sample collected from Borehole98-3

(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 c~assification determined by grain-size analysis.

I
I
I
I
I
I
I
I
I
I
I
I
I

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 Boreholes 98-10 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

I
I
I
I
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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 Borehole99-43

(Sample BH99-43-3) from a depth of 1.7 m below grade. The grain-size distribution is

presented in Appendix VII. According to the sieve analysis, this sample was classified as fine

grained (i.e. D~o <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 diesel 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 0.6 m to 1.7 m 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 Borehole98-24

(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

I
I
I
I
I
I
I
I
I
I
I

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).

I
I
I
I

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 I
I
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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 layer, 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

2.1 m below grade (Sample BH99-61-3). The grain-size distribution is presented in

Appendix VII. According to the sieve analysis, Sample BH99-61-3 was classified as fine

grained (i.e. Ds0<75 IJm). 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 (4.9 m). In addition, a second silt layer was encountered in

Borehole 98-33 from 2.0 m to 2.6 m.

Grain-size analysis was completed on samples obtained from Borehole 98-33 from depths of

2.4 m (Sample BH98-33-3) and 3.8 m (Sample BH98-33-5) below grade. The grain-size

distribution curves are presented in Appendix VII. According to the distribution curves,

Sample BH98-33-3 (sieve test) was classified as fine grained (ile. D~o<75 I~m) 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/orgravel 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

1996 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 AppendixVIIl. The

ranges in depth to groundwater across the investigated areas of concern for each monitoring

period are shown in the table below.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IMORROW ENVIRONMENTAL CONSULTANTS INC, 2~ W81401] / 2000 02 25



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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 0.4m from 1998 1201/02 to

1999 08 31/1999 09 01.

Based on the water levels measured in the monitoring wells on 19981201/02 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 groundwater 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 flows

and average hydraulic gradients for each monitoring period are presented in the table below.

Area of concern

Former Locomotive
Fuelling Facility
Active Locomotive
Fuelling Facility
Above Ground Diesel
Tanks
Frog Shop

Former Tank Car
Cleaning Area
Former Leaking Tank
Car Area
Soil Stockpiling Area

ComponentShop

WheeiShop

Diesel Heavy Repair
Shop

Apparent Direction of Groundwater Flow

1998 12 01/02

northeast to
northwest
northeast

indeterminate

indeterminate

northwest

southeast

north

indeterminate

indeterminate

indeterminate

1999 08 31/09 01

northeast to west

east

east

indeterminate

west

southeast

north

indeterminate

southwest

indeterminate

Hydraulic Gradient (m/m)

1999 12 01/02

0.03

0.03

0.007

0.009

0.004

1999 08 31/09 01

0.05

0.05

0.003

0.03

0.01

0.003

0.02
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Subsurface hydrocarbon vapour concentrations greater than ~0,000 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 pprn) were measured in Monitoring Well 98-3 on 1998 1202 and 1999 0831

(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 1029), 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

horizontal hydraulic conductivity was estimated to be 9 x 10.9 m/s for Monitoring Well 98-2

(clay), 1 x 10.9 m/s for Monitoring Well 98-9 (clay) and 8 x 10~ m/s for Monitoring Well 98-24

(silt). 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

fo~’mer 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 10.9 m/s (0.1 m/year) to 2 x 10.9 (0.07 m/year)

beneath the former locomotive fuelling area and 1 x 10-9m/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

1999 12 02

1999 12 03

1999 08 31

1999 10 29

1999 11 26

MW 98-3

0

NM~

5
NM’~

NMs

Apparent LPH Thickness (mm)

MW 98-4 MW 98-10

0 344

NM~ 3442

28 97
NM’~ NM’l

NM5 NMs

NM - not measured
~ - Monitoring well monitored on 1999 12 02
2. LPH baildown test conducted.
3 o Monitoring Well 99-66 installed on 1999 10 29.

’~ - Only Monitoring Well 98-13 monitored on this date
5. Only Monitoring Wells 99-66 through 99-68 monitored on this date.

MW 98-13

4

108

530
4292

NM5

MW 99-66
NM3

NM3

NM3

NM3

1

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 fuelling facility. The

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

Date

MW 98-3

10

Volume of LPH Bailed (mL)
MW 98-4

1998 12 03

1999 08 31 30

1999 10 29

1999 11 26

Total 10 30 0

MW98-10 MW98-13

1,700 100

105 1,200

1,100

1,805 2,400

MW 99-66

It should be no~ed that at the time of the investigation, the screen sections were installed to

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

3 m 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

ProbeTM. 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 to 44% of the original bailed thickness. After approximately two hours, the LPH in

Monitoring Well 98-13 recovered to 48% of the original bailed thickness.

I
I
I
I
I
I
I
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Gruszczenski (1987) provides an empirical inflection point method for estimating the thickness

of mobile LPH in the formation from baildown test data. 3he 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 at Monitoring Well 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 Wells98-10 and 98-13 was

4.5 x 10.6 m2/s and 1.4 x 10.6 m2/s, respectively. These values are consistent with the

qualitative interpretation of recovery data, indicating relatively high LPH mobility and

I
I
I
I
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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
sample 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 III 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 III 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 concentrations 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 -methylnaphthalene,

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 Facifity

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 III criteria. In addition, the samples analysed from Boreholes 98-10 and 99-43 contained

MOG at concentrations greater than the referenced Level III criterion. The concentrations of

the remaining parameters in the samples analysed were less than the referenced

guidelines/criteria.

4.3,2.2. Groundwater Quality

I
I
I
I
I
I
I
I
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A groundwater sample collected from Monitoring Well 98-11 was analysed for BTEX, TVH and

TEH. In addition, LPH samples were collected 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 We~ 98-11. The LPH samples co~ected from Monitoring Wells 98-10 and 98-13

contained hydrocarbons primarily in the diesel fuel range (i.e. Cll to C20) with some heavy-end

hydrocarbons (i.e. C21 to C32) 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 Boreho~e 98-32, ~ocated 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

I
I
I
I
I
I
I
I
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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 III

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 BH98-19-12 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 collected from Monitoring Wells 98-17 and 98-19, located adjacent to the

diesel ASTs situated northeast of the Diesel 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 III 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.

I
I
I

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. Soil 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

I
I
I
I
I
I
I!
I
I
I
I
I
I
I

MORROW ENVIRONMENTAL CONSULTANTS ~NC. 29 W8140B / 2000 02 25



I
I
I
I
I
I

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 III 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 III 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 m to 1.4 m

below grade. The concentrations of the remaining parameters in the samples analysed were

less than the referenced guidelines/criteria.

I
I
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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.

PAHs 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

I
I
I

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

~amples 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

I
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the Manitoba Environment (1993) Level III 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, were 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

quantitation in the sample collected from Monitoring Well 98-35; however, there is no guideline

for TVH.

Chloroform, tetrachloroethene (i.e. perchloroethene) and/or trichloroethene 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 vinylchloride, were a~so detected in the groundwater samples from

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

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

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. Wheel Shop

4.3.9.1. Soil Quality

Soil 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 thanthe 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 98-33 at a concentration that was elevated compared to concentrations in the remaining

samples analysed for VOCs. The dissolved tetrachloroethene concentration measured in the

sample collected from Monitoring Well 98-33 is approximately 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

I
I

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 Ill 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 ~imit of quantitation.

4.4. Quality 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 analysis 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 samples 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 similar 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:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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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 soil and groundwater samples were within the acceptable

limits established by the laboratory QA/QC program.

I
I
I
I
I
I
I
I
I
I
I

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 XI. 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 isthe relative percent difference (RPDDup), 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, RPDDup 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 RPDoup value of less than 50% is

considered acceptable. For the parameters measured in water, a RPDBup value of less than

30% is considered acceptable. The calculated RPDDuP values for the blind duplicate soil and

groundwater samples submitted are presented in Tables 15 through 18. Only the samples for

which RPDoup 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 RPDoup value

for the duplicate from Test Pit 98-1 for xylenes was 54%. Although this RPDDup 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.

addition, the calculated RPDDup 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 Xl. PASC

response stated that the variability was due to sample non-homogeneity. The remaining

calculated RPDDupvalues for the blind duplicate soil samples analysed ranged from 9% to 40%,

which are considered acceptable.

I
I

I
I

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 RPDDup

values for xylenes and TEH for the blind duplicate from Monitoring Well 98-34 were 31% and

48%, respectively. Additionally, the calculated RPDDuP values for tetrachloroethene for the blind

duplicate from Monitoring Well 98-35 was 32%. Although the above RPD~up 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. RPDDup 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 RPDDu~ values for the b~ind duplicate groundwater

samples analysed ranged from 2% to 29%, which are considered acceptable.

I
I
I

I
I
I
I
I
I
I
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SUMMARY OF RESULTS

5.1. Former Locomotive Fuelling Facility

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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 III 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 residual MOG concentration in soil greater than the referenced Level III criterion was

detected in Borehole 98-6, located on approximately the eastern edge of the former

locomotive fuelling 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 98-5. Drawing W8140B-025,

Appendix I, 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

collected 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 I, 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 (Boreholes98-10, 98-13 and 98-43) contained TVH and/or TEH at

concentrations greater than the Manitoba Environment (1993) Level III criteria.

MOG at concentrations greater than the referenced Level III 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 (Boreholes98-12 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 I, 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 Io~ated 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 98-10 on 1999 12 02 and 530 mm in Monitoring Well 98-13 on

1999 08 31.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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¯ LPH samples collected from Monitoring Wells 98-10 and 98-13 were classified as primarily

diesel fuel 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 We1198-13 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 We1198-13 with estimated LPH transmissivities of 4.5x 10-6m2/s and

1.4 x 10.6 m2/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 I, presents

the approximate inferred extent of the LPH plume in the active locomotive fuelling area.

I
I
I

5.3. Above Ground Diesel Fuel Storage Tank Areas

Soil samples recovered from Boreholes 98-16, 98-17, 98-19, and 99-46 (located 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 III criterion.

I
I
I
I
I
I

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 Borehole98-19 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), partially 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).

I
I
I
I
I

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

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

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 rn/m on 1999 08 31.

I
I
I

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 Ill criterion.

Based on laboratory data and field observations, the vertical extent of soil with hydrocarbon

concentrations greater than the referenced guidelines/criteria is approximately 1.5 m 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.

I
I
!
I
I
I
I
I
I
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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 rn/m on 1999 08 31. The

seepage velocity at Monitoring We11,98-24 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 Ill 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 III 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

appioximately 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 to the south (8orehole 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 III 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 I, 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 rn/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 (tetrachloroethene 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 I.

I
I
I
I
I
I
I
I
I
I
I
I
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VOC components (chloroform, tetrachloroethene and/or trichloroethene) were detected in

groundwater samples collected from Monitoring Wells98-35, 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.

I
I
I
I
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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 19981201 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 t5 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.

I
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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 Pits99-24 through 99-27 and Borehole98-14) contained TEH at

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

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

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

Based on laboratory results 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 19981202 and 19990831 was

indeterminate.

I
I
I
I
I
I
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5.11. Quality Assurance/Quality Control

Five blind duplicate soil samples (Boreholes98-3, 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 98-1; 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

Well 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.

I
I
I
I
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6. CONCLUSIONS

Based on the results of this Phase II 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 III 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.

I
I
I
I
I
I
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¯ 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.

Elevated 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 wells 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.

I
I
I
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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.

I
I
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This report is intended to provide information to Canadian Pacific Railway to assist it in making

business decisions. MECI 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, reliance 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 part,

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 necessa~.

Copying of this report is not permitted without the expressed permission of Canadian Pacific

Railway and MECI.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
IMORROW ENVIRONMENTAL CONSULTANTS INC. 47 W8140B / 2000 02 25



I
I
I

8. REFERENCES

¯ 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.

I
I
I
I
I
I
I
I

¯ Canadian Council of Ministers of the Environment (CCME), 1999, Canadian Environmental

Quality Guidelines.

¯ Environment Canada, Canadian Climate Normals (1951-1980).

¯ Energy, Mines and Resources Canada, Edition 4, 1987, Winnipeg 62 H/14 NTS Map.

¯ Groundwater, V. 27, No. 3, 1989, The Bouwer-Rice slug test - an update.

¯ 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. 235-253.

¯ 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. National

Water Well Association, Houston, Texas, 1998, pp. 291-314.

I
!1

I
I
I

Huntley, David, Analytical Determination of Hydrocarbon Transmissivity From Baildown

Tests, Petroleum Hydrocarbons and Organic Chemicals in Groundwater: Prevention,

Detection and Remediation; symposium, Houston, Texas, November 12 -14 1997,

pp. 183-195.

Manitoba Environment, June 1998, Draft Guideline for Environmental Site Investigations in

Manitoba.

Manitoba Environment, July 1993 Guideline for the Environmental Investigation and

Remediation of Petroleum Storage Sites in Manitoba.

Manitoba Mineral Resources Division, 1981, Surficial Geological Map of Manitoba.

MORROW ENVIRONMENTAL CONSULTANTS INC. 48 ’ W8140B / 2000 02 25



Manitoba Natural Resources, Water Resource, Revised 1980, Groundwater Availability

Map Series, Winnipeg Area (62-H).

Office of the Chief Engineer, CP Rail, Phase I - Site Assessment, Weston Yard, Winnipeg,

Manitoba, December 1991.

MORROW ENVIRONMENTAL CONSULTANTS INC. 49 W8140B / 2000 02 25

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



TABLE 1: Summary of Environmental Concerns and Exceedances

Specific
Location~

Former Locomotive
Fuelling Facility

Activity of Potential
Environmental

Concern~

fuelling of locomotives (diesel fuel)

Samples Analysed

Soil

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

Groundwater

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

Exceedances2.=

Soil

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, 98.6, 98-8,
98-9, 99-36 through 99-40, 99-57, 99-58,

99-68
MOG - 8H 98-6

Groundwater4

-PH measured in MWs 98-3.
98-4.99.66

Elevated dissolved toluene. TVH
~nd TEH concentrations in MW

~ctive Locomotive Fuelling fuelling of locomotives (diesel fuel) BHs 98-10, 99-12, 98-13, MW 98-11 TVH - BHs 98-10, 98-13 LPH measured in MWs 98-10,
Facility 99-42 through 99-44 98-13

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

Above Ground Diesel Fuel storage and transfer of diesel fuel ]Hs 98-16, 98-17, 98-19, MWs 98-17, 98-19 X - TP 99-14
Storage Tank Areas rdiesel fuel) )8-32. 98-46.98-48

IPs 98-1, 99-12.99-14 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) 3Hs 98-20, 98-34.99-49. MW 98-34 TEH - BH 98-34.99-49
)9.64.99-65

Former Tank Car Cleaning :cleaning of t~nk cars and barrels    ]Hs 98-22. 98-24 MWs 98-22. 98-24 none Elevated dissolved TEH
Area (diesel fuel. grease, oil. metals, concentrations in MW 98-24

solvents)

TVH - total volatile hydrocarbons
TEH - total exlractable hydrocarbons
MOG - mineral oil and grease
LPH - liquid phase hydrocarbons
PAHs - pelycyclic aromatic hydrocarbons
~ - CP Rail, Phase I - Site Assessment, Western Yard, Winnipeg, Manitoba, December 1991
~ - Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
3 _ A Guideline 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

BH - Borehole Cu - copper
MW - Monitoring Well Pb - lead
T - toluene Zn - zinc

X - x34enes
As - arsenic
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TABLE 1: Summary of Environmental Concerns and Exceedances

Specific
Location~

Former Leaking Tank Car
Area

Activity of Potential
Environmental

Concern~

storage of leaking tank cars (diesel
fuel, grease, oil, metals, solvents)

Samples Analysed

BHs 98-25, 98-26, 99-50,
99-51, 99-53
TPs 99-28, 99-29

Groundwater

MWs 98-25, 98-26

Exceedances2,3

Soil

>( - TP 99-28
TVH - TP 99-28

]EH - BHs 98-25, 98-26, 99-50, 99-51, TPs
~)9-28, 99-29
~s - TP 99-29

,~u - BHs 98-25, 98-26, 99-50, TP 99-29

’qi - BH 99-50, TP 99-29

~b - BHs 98-25, 98-50, TPs 99-28, 99-29

~’n - BH 99-50, TP 99-29
TEH - TPs 98-2, 98-7, 99-20, 99-21

Groundwater4

Elevated dissolved manganese
concentrations in MW 98-26

Soil Stockpiling Area dumping of fill matedal excavated BH 98-31
from various locations on the TPs 98-2, 98-4 through
Weston Yard (diesel fuel, grease, 98-8, 98-11, 99-16, 99-19,
oil) 99-20, 99-21

3omponent Shop former vapour degreaser (solvents) BHs 98-35, 99-61,99-63 MWs 98-35, 99-60, 99-61, tetrachloroethene - BH 98-35 Elevated chloroform,
99-63 tdchloroethene - BH 98-35 tetrachloroethene and/or

tdchloroethene
concentrations in
MWs 98-35, 99-61 and 99-63

~Vheel Shop vapour degreaser (solvents) BHs 98-33, 99-56, 99-59 MWs 98-33, 99-55, 99-56, tetrachloroethene - BH 98-33 Elevated tetracMoroethene
99-59 concentrations in MW 98-33

~)iesel Heavy Repair Shop load test area for repaired BH 99-14 MW 98-14 TEH - BH 98-14, TPs 99-24 through
locomotives (diesel fuel, grease, oil) TPs 99-25 through 99-27 99-27

TVH - total volatile hydrocarbons
TEH - total extractable hydrocad:)ons
MOG - mineral oil and grease
LPH - liquid phase hydrocarbons
PAHs - polycyclic aromatic hydrocarbons
~ - CP Rail, Phase I - Site Assessment, Western Yard, Winnipeg, Manitoba, December t 991
~ - Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
3 . A Guideline for the Environmental Investigation and Remediation of Petroleum Sto~age Sites in Manitoba, Manitoba Environment, July 1993

~ - There are no applicable groundwater guidelines/cdtaria for the Winnipeg Diesel Shops and Weston Shops

BH - Borehole Cu - copper
MW - Monitoring Well Pb - lead
T - toluene Zn - zinc
X - xylenes
As - arsenic
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TABLE 2: Phase II Investigation and Analytical Program

Soil Analyses

No. of No. of BTEYJ
Area of Concern           BHs TPs TVH TEH MOG PAH VOC Metals

Former Locomotive Fuelling Facility 19 0 18 18 6 1

Active Locomotive Fuelling Facility 8 0 6 6 2

Above Ground Diesel Tanks 10 5 8 9 2

Fro~ Shop 5 0 3 5

Former Tank Car Cleaning Area 4 0 3 3 1 1 1

Former Leakin,q Tank Car Area 9 2 1 8 1 3 7

Soil Stockpiling Area 3 18 11 13

Component Shop 5 0 2 4

Wheel Shop 4 0 2 4

Diesel Heavy Repair Shop 1 4 5 5

Subtotal 68 29 55 71 9 5 11 8

QA/QC 5 5 0 0 0 0

TOTAL~ 68 29 60 76 9 5 11 8

TOTAL PFIOPOSED2 85 36 83 92 9 6 15 8

Groundwater Analyses

PCB Phenols

1
1

3 2
0 0
3 2
0 0

Grain BTEXJ
Size TVH TEH PAH

1 3 3 1

1 1 1
2 2 1

1 1
1 2 2 2

1
3

1

7 10 10 4

0 2 2
7 12 12     4

9 19 19 4

VOC Metals

1
2 2

4 3
4 3

10 9
3 1
13 10
17 8

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.

MECI proposals dated 1998 10 16 and 1999 02 12

BHs - boreholes
TPs - test pits
BTEX - benzene, toluene, ethylbenzene, xylenes
TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
QA./QC - quality assurance/quality control

MOG - mineral oil and grease
PAH - polycyclic aromatic hydrocarbons
VOC - volatile organic hydrocarbons
PCB - polychlorinated biphenyls
LPH - liquid phase hydrocarbons

Characterizatio~

4

0
4
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Former Locomotive Fuelling Facility
(Drawing W8140B-003)

Environmental
Quality

Guidelines 1

Borehole No.:             98-1 98-2 98-3 98°3 98-4 98-5 98-6

Sample No.: BH98-1-3- BH98-2-9- BH98-3-3- BH98-3-9- BH98-4-3- BH98-5-9- BH98-6-1-
981109 981109 981109 981109 981109 981109 981110

Depth (m): 2.3 1.8 2.4 2.4 2.4 1.9 0.6

Soil Vapour duplicate.

Concentration (ppm): 1,210 1,100 990 of 98-3-3 1,210 660

Visual Soil
Classification: silt silt silt silt silt silt

98-7

BH98-7-3-
981110

1.9

98-8

BH98-8-3-
981110

1.8

500 660 550

sand and
gravelfill silt silt

Parameter ~

Benzene 0.14 0.84 0.24 0.16 0.16 <0.02 <0.02 <0.02

Toluene 0.06 5.44 0.47 0.43 <0.02 0.17 0.02 0.03

Ethylbenzene 4.36 13.6 6.60 5.79 4.63 1.06 0.11 0.56

Xylene(s) 20.8 11.8 35 8 -. 24~8 40.0 2.69 0.61 1.43

TVH~ 537 4,500 857 ~     "~84

953-

241 40 144

TEH3 4,540 . 52,600 - ’ 7,830:~ : .~ 60i0 " ¯ " 9 250 1,410 3;560 1,290

Mineral Oil & Grease 2,540 NA 1,960 NA NA NA 6 650 NA

PCBs NA NA NA NA NA NA NA NA

Limit of Industrial
Quantitation Land Use

<0.02 0.02 398
0.04 0.02 148
0.70 0.02 20
1.60 0.04 20
96 10 8007

3,200 10 2,0007
NA t00 5,0007
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 Guidalines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . Cs to C~o
3 . C11 to C32

’~ - limit of quantitation lower due to BTEX components analysed as part of volatile organic compound ar~alyses
s. limit of quantitation raised due to sample dilution
s. Provisional Soil Quality Guideline for Environmental Health (SQGE), CCME, 1999
7 . A Guideline for the Environmental Investigation and Remediation of Petro/eum Storage Sites in Manitoba, 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: Former Locomotive Fuelling Facility
(Drawing W8140B-003)

Environmental
Quality

Guidelines ~

Borehole No.:              98-9 99-36 99-36 99-37 99-38 99-39

Sample No.: BH98-9-3- BH99-36-3- BH99-36-8- BH99-37-3- BH99-38-3- BH99-39-3-
981110 990713 990713 990713 990713 990713

Depth (m): 2.1 2.1 2.1 2.0 1.7 2.1

Soil Vapour duplicate of
Concentration (ppm): 375 1,000 99-36-3 800 460 980

Visual Soil
Classification: silt silt silt silt silt silt

99-40 99-57

BH99-40-3- BH99-57-2-
990713 990720

2.3 1.4

2,100 490

silt clay & silt fill

Parameter

Benzene <0.02 <0.02 <0.02 <0.02 <0.02 0.14 <0.02 <0.02

Toluene 0.04 0.84 0.74 0.38 0.23 1.03 <0.02 <0.02

Elhylbenzene 0.65 6.51 1.24 3.25 1.39 6.93 0.27 2.64

Xylene(s) 0.73 30.7 8.20 3.97 1.07 33.4 0.32 12.0

TVH2 83 1,090 638 451 150 1,210 20 275

TEH3 2,980 ¯ 6,160 :4;24~-, i i,,i~il ~1680 ! : :2,130 ,; :i; 61610 .: 2,010 23,200

Mineral Oil & Grease NA NA NA NA 437 NA 146 NA

PCBs NA NA NA NA NA NA NA NA

Limit of
Quantitation

0.02
0.02
0.02
0.04
10
10
100
0.05

Induslrial
Land Use

396
146
20
20

8007
2,0007
5,0007
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 Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . Cs to C~0
3. C. to C32

’~- limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
s - limit of quantitation raised due to sample dilution
6. Provisional Soil Quality Guideline for Environmental Health (SQGE), 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
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Former Locomotive Fuelling Facility Active Locomotive Fuelling Facility
(Drawing W8140B-003) (Drawing W8140B-004)

Environmental
Quality

Guidelines1

Borehole No.:              99-58 99-58 99-68 99-68 98-10 98-12 98-13

Sample No,: BH99-58-3- BH99-58-8- BH99-68-1- BH99-68-3- BH98-10-3- BH98-12-1- BH98-13-4-

990720 990720 991029 991029 981110 981110 981112

Depth (m): 1.8 1.8 0.6 1.8 2.1 0.6 2.9

Soil Vapour duplicate of 99-
Concentration (ppm): 800 58-3 875 645 770 290 660

Visual Soil sand and sand and sand and

Classification: silt sand fill clay gravel fill gravel fill gravel fill

Parameter

Benzene <0.02 <0.02 0.12 <0.02 <0.02 <0,02 <0.02

Toluene <0.02 <0.02 0.37 0.14 0.26 0.03 <0,02

I=thylbenzene 1.86 2,28 3.23 0.76 2.66 0.05 9.88

Xylene(s) 8.11 10.9 11.3 0.55 17.3 0.29 17.4

"I’Vp~2 253 332 399 179 933- - ’ < 10 1,310

TEH3 6,040 7,550: ’: ~ : ~i83~):i ’!:: : 1,700 21,100

Mineral Oil & Grease 2,310 NA NA NA NA NA

PCBs NA NA NA NA NA NA NA

Limit of
Quantitation

0.02
0.02
0.02
0.04
10
10
100
0.05

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons PCI~s - 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 C10
3 . ClI to 032

4. limit of quantitation lower due to BTEX components analysed as pad of volatile organic compound analyses

s - limit of quantitation raised due to sample dilution
s. Provisional Soil Quality Guideline for Environmental Health (SQGE), 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. 3 of 7

Industrial
Land Use

396
146
20
2O

8007

2,0007
5,0007

33
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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
(Drawing W8140B-004) Storage Tanks

(Drawing W8148-005)

Environmental
Quality

Guidelines ~

Borehole No.:             99-42 99-43 99-44 98-16 98-17 98-19 98-19
Sample No.: BH99-f12-4- BH99-43-2- BH99-44-4- BH98-16-2- BH98-17-2- BH98-19-8- BW98-19-

990713 990714 990714 981112 981112 981112 981112
Depth (m): 2.3 1.4 2.3 1.4 1.4 1.1 1.1
Soil Vapour duplicate
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

98-32

BH98-32-1-
981116

0.6

145

sand fill

Benzene <0.02 <0.02 <0.02 <0.02 <0.02 0.03 0.04 <0.02
Toluene <0.02 0.14 <0.02 0.02 0.07 0.06 0.08 <0.02
Ethylbenzene <0.02 0.98 0.15 <0.02 1.76 0.06 0.14 <0.02
Xylene(s) 0.18 6.50 0.62 <0.04 9.49 0.20 0.27 <0.04
TVH2 <10 446 94 <10 610 <10 <10 <10
TEN3 1,490 6,720 1,300 !~,770 26,600 36,100 234
Mineral Oil & Grease NA 5i010 NA NA NA NA NA NA
PCBs NA NA NA NA NA NA <0.05 NA

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlodnated biphenyls NA - not analysed
TEH - total extractable hydrocarbons TR - trace level less than detection limit
~ - Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . C5 tO Clo

3. Cll to C3~

’~ - limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
s. limit of quantitation rais~ed due to s.ample dilution
s. Provisional Soil Quality Guidpline for Environmental Health (SQGE), 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. 4 of 7

Limit of
Quantitation

0.02
0.02
0.02
0.04
10
10
100
0.05

Industrial
Land Use

39s

146
20
20

8007
2,0007

5,0007
33
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Above Ground Diesel Fuel
Storage Tanks

(Drawing W8140B-005)

Borehole No.: 99-46 99-48

Frog Shop Former
(Drawing W8140B-006) Tank Car

Cleaning
Area

(Drawing
W8140B-

98-20 98-34 99-49 99-64 99-65 98-22

Sample No.: BH99-46-2-
990714

BH99-48-1- BH98-20-1- BH98-34-3- BH99-49-3- BH99-64-3- BH99-65-3- BH98-22-1-
990714 981112 981117 990714 990721 990721 981113

Depth (m): 1.3

Soil Vapour
Concentration (ppm): 200

Visual Soil
Classification: sand fill

0.6 0.6 1.7 1.8 1.7 2.9 0.6

76 175 550 400 940 240 275

sand and clay and
sand fill gravel fill silt silt silt silt silt fill

Parameter

Benzene <0.02
Toluene <0.02
Ethylbenzene 0.16
Xylene(s) 0.71
TVH2 155
TEH3 5,260
Mineral Oil & Grease NA
PCBs NA

Limit of
Quantitation

NA <0.02 <0.02 <0.02 NA NA <0.02
NA <0.02 0.12 0.14 NA NA <0.02
NA <0.02 0.60 1.97 NA NA <0.02
NA <0.04 0.79 4.39 NA NA 0.11
NA <10 136 289 NA NA <10
521 62.1 1,160 590 <10
NA NA NA NA NA NA NA
NA NA NA NA NA NA <0.05

0.02
0.02
0.02
0.04
10
10
100
0.05

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlodnated biphenyls NA - not analysed
TEH - total extractable hydrocarbons TR - trace level less than detection limit
~ - Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . Cs to

’=- limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
s _ limit of quantitation raised due to sample dilution

s - Provisional Soii Quality Guideline for Environmental Health (SQGE), CCME, 1999
7. A Guide/ine for the Environmental Investigation and Rernediation of Petro/eum Storage Sites in Manitoba, Manitoba Environment, July 1993

BOLD - value exceeds referenced guideline/criterion
MORROW ENVIRONMENTAL CONSULTANTS INC. 5 of 7

Environmental Quality
Guidelines ~

Industrial
Land Use

396
146
20
20

8007
2,0007
5,0007
33
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Former Tank Car Cleaning
Area

(Drawing W8140B-007)

Former Leaking Tank Car Area
(Drawing W8140B-008)

Soil
Stockpiling

Area
(Drawing
W8140B-

009)

Environmental
Quality

Guidelines ~

Borehole No.:            98-22 98-24 98-25 98-26 98-28 99-50 99-51

Sample No,: BH98-22-4- BH98-24-3- BH98-25-2- BH98-26-1- BH98-28-3- BH99-50-2- BH99-51-1-
981113 981113 981113 981113 981113 990716 990716

Depth (m): 2.6 2.3 1.4 0.5 1.9 1.4 0.6

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

99-53

BH99-53-4-
990716

2.7

98-31

BH98-31-3-
981116

2.3

Parameter

Benzene <0.02 <0.02 <0.002’~ <0.05s <0.02 NA NA NA
Toluene <0.02 <0,02 <0.002’~ <0.01 s <0.02 NA NA NA
Ethylbenzene <0.02 <0.02 <0.002‘= <0.01 s <0.02 NA NA NA
Xylene(s) <0.04 <0.04 0.007’~ <0.2s <0.04 NA NA NA
TVH2 <10 <10 <10 77 <10 NA NA NA
TEH3 <10 1,210 17,400’ 35~900~ <10 i:, 2~110 ’ 10,300 287
Mineral Oil & Grease NA 820 NA NA NA NA NA NA
PCBs NA NA NA 3.73 NA NA NA NA

Limit of Industrial
Quantitation Land Use

<0.02 0.02 396
<0.02 0.02 148
<0.02 0.02 20
<0.04 0.04 20
<10 10 8007
< 10 10 2,0007
NA 100 5,0007
NA 0.05 33

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons PCBs - polychlodnated 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 . C6 to C~0
3. C1~ to C3~

‘= - limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
s. limit of quantitation raised due to sample dilution
6. Provisional Soil Quality Guideline for Environmental Health (SQGE), 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
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TABLE 3: Summary of Analytical Results for Hydrocarbons in Soil - Drilling Investigation

Area of Concern: Component Shop
(Drawing W8140B-010)

Wheel Shop
(Drawing W8140B-010)

Diesel Heavy
Repair Shop

(Drawing
W8140B-

O04)

Environmental
Quality

Guideline~

Borehole No.: 98-35 98-35

Sample No.: BH98-35-2- BH98-35-4-
981117 981117

Depth (m): 2.6 3.8

Concentration
(ppm):

Visual Soil
Classification:

99-61 99-63 98-33 98-33 99-56 99-59 98-14

BH99-61-3- BH99-63-2- BH98-33-3- BH98-33-5o BH99-56-4- BH99-59-4- BH98-14-1-
990720 990721 981117 981117 990716 990720 981112

2.1 2.1 2.4 3.8 1.8 2.4 0.6

350 240 10 23 125 325 44 310 175

sand fill clay silt clay silt clay silt silt gravel fill

Parameter

Limit of
Quantitation

Benzene <0.002’~ <0.25 <0.055 <0.002’~ <0.055 <135 <0.002’~ <0,055 0.05 0.02

Toluene <0,002,~ <0.45 <0,15 <0,002’~ <0.015 <255 <0,002’~ <0.15 0.05 0.02

Ethylbenzene <0.002,~ <0.45 <0.15 <0.002,~ <0.015 <255 <0.002’~ <0.15 0.78 0.02

Xylene(s) <0.004,~ <0.85 <0.25 <0.004,~ <0.25 <505 <0.004‘= <0.25 4.39 0.04

TVH2 NA NA NA NA NA NA NA NA 216 10

TEH3 TR TR NA NA 365 <10 NA NA 31,000 10

Mineral Oil & Grease NA NA NA NA NA NA NA NA NA 100

PCBs NA NA NA NA NA NA NA NA NA 0.05

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
i. Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999

2 . C5 to C~o
3 _ Cll to C32

’~ - limit of quantitation lower due to BTEX components analysed as part of volatile organic compound analyses
5. limit of quantitation raised due to sample dilution
5. Previs~onat So~t Quatity Guidetine for Environmenta~ Rea~th (SQGE), CCME, 1999

7 o 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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Industrial
Land Use

395
146
20
20

8007
2,0007
5,0007
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TABLE 4: Summary of Analytical Results for PAHs in Soil - Drilling Investigation

Area of Concern: Former Above Ground Former Former
Locomotive Diesel Fuel Tank Leaking

Fuelling Storage Tank Area Car Tank Car
Facility (Drawing W8140B-005) Cleaning Area

(Drawing Area (Drawing
W8140B- (Drawing W8140B.

003) W8140B- 008)
OO7)

Borehole No.:             98-1 98-19 99-48 98-24 98-25
Sample No.: BH98-1-3- BH98-19-12- SH99-48-1- BH98-24-3- BH98-25.2-

981109 981112 990714 981113 981113
Depth (m): 2.3 ,1.1 0.6 2.3 1.4

Soil Vapour
Concentration (ppm): 1,210 230 76 75 110

Visual Soil
Classification: silt sand fill sand fill silt clay fill

Parameter

Acenaphthene 2.45

Acenaphthylene <0.05

Anthracene <0.05

Benzo(a)anthracene 0.06

Benzo(a)pyrene <0.05

Benzo(b)flouranthene 0.05

Benzo(k)flouranthene <0.05

Benzo(g,h,i)perylene <0.05

ChnJsene 0.09

Dibenzo(a,h)anthracene <0.05

Fluoranthene 0.30

Fluorene 4.48

Indeno(1,2,3-cd)pyrene <0.05

Naphthalene 12.7

1 -Methylnaphthalene 26.2

2-Methylnaphthalene 41.2

Phenanthrene 8.28

Pyrene 0.42

352

39

685

:, ,664:
’ ; :,i, 595

...... 490

289

590

1,830

415

606

97

177

1,970

1,510

Limit of
Quantitation

Environmental
Quality

Guidelines~

Industrial
Land Use

<0.202 <0.05 <0.52 0.05 NG

<0.202 <0.05 <0.52 0,05 NG

0.37 0.07 <0.52 0.05 NG

i .60 <0.252 <2.52 0.05 10

1.34 <0.252 <2.52 0.05 1,43

1.60 <0.252 <2,52 0.05 10

1.23 <0.252 <2.52 0.05 10

1.12 <0.252 <2.52 0.05 NG

1.51 <0.252 <2.52 0.05 NG

0.30 <0.252 <2.52 0.05 10

2.65 0.15 0.9 0.05 NG

<0.202 0.06 0.5 0.05 NG

1.20 <0.252 <2.52 0.05 10

0,31 <0.05 <0.52 0.05 22

0.25 <0.05 1.3 0.05 NG

0.41 <0.05 1.1 0.05 NG

1.72 0.28 2.0 0.05 50

2.16 0.11 0.9 0.05 100

Results expressed in milligrams per dry kilogram (mg/kg)
NG - no guideline
i. 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 (SQGE), CCME, 1999.

BOLD - value exceeds referenced guideline
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TABLE 5: Summary of Analytical Results for VOCs in Soil - Drilling Investigation

Area o1 Concern: Former Leaking Tank
Car Area

(Drawing W8140B-008)

Component Shop
(Drawing W8140B-010)

Borehole No.:               98-25 98-26 98-35 98-35 99-61

Sample No.: BH98-25-2- BH98-26.1- BH98-35-2o BH98-35-4- BH99-61-3-
981113 981113 981117 981117 990720

Depth (m): 1.4 0.5 2.6 3.8 2.1

Soil Vapour
Concentration (ppm): 1 t 0 170 350 240 10
Visual Soil sand and
Classification clay fill gravel fill sand fill clay silt

Environmental
Quality I

Guidelines~

Limit of Industrial
Parameter Quantitatior~ Land Use

Acetone 0.212 <102 <402 <402 <10.02 0.050
Carbon Tetrachloride <0.002 <0.12 <0.002 <0.42 <0.12 0.002
Chloroethane <0.005 <1.02 <0.005 <42 <1.02 0.005

Chloroform <0.002 <0.12 <0.002 <0,42 <0.12 0.002

Chloromethane <0.005 <1.02 <0.005 <42 <1.02 0.005

1,1-Dichloroethane <0.002 <0.12 0.006 1.1 <0.12 0.002

1.2-Dichloroethane <0.002 <0.12 <0.002 <0.42 <0.12 0.002

1,1-Dichloroethene <0.002 <0.12 0.042 3.2 <0.12 0.002

cis- 1,2-Dich[oroether~e <0.002 <0.12 0.065 2.8 <0.12 0.002

trans-1,2-Dichloroethene <0.002 <0.12 <0.42 <0.42 <0.12 0.002
Dichloromethane <0.010 <0.52 <0.010 <22 <0.52 0.010

Styrene <0.002 <0.12 <0.002 <0.42 <0.12 0.002

1,1,1,2-Tetrachloroethane <0.002 <0.12 <0.002 <0.42 <0.12 0.002

1,1,2,2-Tetrachloroethane <0.002 <0.12 <0.002 <0.42 <0.12 0.002

Tetrachloroethene <0.002 <0.12 0.2 :; 3.4 0.3 0.002
Trichloroethene <0.002 <0.12 0.4 :: 51.1 0.4 0.002

1,1,1-Trichloroethane <0.002 <0.12 0.026 1.2 <0.12 0.002

1,1,2-Trichloroethane <0.002 <0.12 <0.002 <0.42 <0.12 0.002
Vinyl Chloride <0.003 <0.52 <0.003 <22 <0.52 0.003

Results expressed in milligrams per dry kilogram (mg/kg)
NG - no guideline
~ - Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME). 1999
2. limit of quantitation raised due to sample dilution

BOLD - value exceeds referenced guideline

NG

NG

5O

5o
50
50     |

50

5O

50    |
50
0.6

50 |
50
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I TABLE 5." Summary of Analytical Results for VOCs in Soil - Drilling Investigation

I Area of Concern: Component
Shop

(Drawing
W81406-010)

I Borehole No.: 99-63

Sample No.: BH99-63-2-
990721

I Depth (m): 2.1

Wheel Shop
(Drawing W8140B-010)

98-33 98-33 99-56 99-59

BH98-33o3- BH98-33-5- BH99o56-4- BH99-59-4-
981117 981117 990716 990720

2.4 3.8 1.8 2.4

Soil Vapour
Concentration (ppm): 23 125 325 44 310
Visual Soil
Classification clay silt clay silt silt

Parameter
Limit of

Quantitation

Acetone <0.050 <102 <25002 <0.050 <10.02 0.050

I Carbon Tetrachloride <0.002 <0.12 <252 <0.12 O.OO2

Chloroethane 0.044 <1.02 <2502 <0.005 <1.02 0.005

I Chloroform <0.002 <0.12 <252 <0.002 <0.12 0.002

Chloromethane <0.005 <1.02 <2502 <0.005 <1.02 0.005

1 ,loDichloroethane 0.4 <0.12 <252 <0.002 <0.12 0.002

I 1,2-Dichloroethane 0.007 <0.12 <252 <0.002 <0.12 0.002

1,1-Dichloroethene 0.2 <0.12 <252 <0.002 <0.12 0.002

i cis- 1,2-Dichloroet hene 0.085 1.3 <252 <0.002

trans-1,2-Dichloroethene 0.002 <0.12 <252 <0.002

2.4

<0.12

0.002

0.002

Dichloromethane <0.010 <0.5:z <1252 <0.010 <0.52 0.010

I Styrene <0.002 <0.12 <252 <0.002 <0.12 0.002

1,1,1,2-Tetrachloroethane <0.002 <0.12 <252 <0.002 <0.12 0.002

i 1,1,2,2-Tetrachloroethane <0.002 <0.12 <252 <0.002

Tetrachloroethene 0.014 ,: :’ ,:i240 ; 0.046

Trichloroethene 0.062 0.3 <252 <0.002

I 1,1,1-Trichloroethane 0.4 <0.12 <252 <0.002

1,1,2-Trichloroethane <0.002 <0.12 <252 <0.002

<0.12 0.002

<0.12 0.002

0.1 0.002

<0.12 0.002

<0.12 0.002

i Vinyl Chloride                 0.036         <0.52       <1252       <0.003        0.3         0.003

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

I NG - no guideline
~ o Canadian Environmental Qua!ity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2. limit of quantitation raised due to sample dilution

I BOLD - value exceeds referenced guideline

Environmental
Quality

Guidelines1

Industrial
Land Use

NG

5O

NG

5O

NG

5O

5O

5O

5O

5O

5O

5O

NG

5O

0.6

31

5O

5O

NG
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TABLE__~: Summary of Analytical Results for Phenols in Soil - Drilling Investigation
I

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

(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 fill gravel fill

Environmental Quality
Guidelines~ I

I
I
I

Industrial

I
Parameter Limit of Quantitation Land Use

Phenol, <0.1 <1.3 0.1 1283
2-Chlorophenol <0.1 <1.3 0.1 5 I
o-Cresol <0.1 <1.3 0.1 10
m-C resol & p-Cresol 0.1 <1.3 0.1 10
2-Nitrophenol <0.1 <1.3 0.1 10 I
2,4-Dimethylphenol <0.1 <1.3 0.1 10
2,4-Dichlorophenol <0.1 <1.3 0.1 5 ¯
4-Chloro-3-Methylphenol <0.1 <1.3 0.1 NG ¯
2,4,6-Trichlorophenol <0.1 <1.3 0.1 5
2,4,5-Trichlorophenol <0.1 <1.3 0.1 5 I
2,4-Dinitrophenol <0.2 <2.52 0.2 10

II

4-Nitrophenol <0.5 <6.32 0.5 10
2,3,5,6-Tetrachlorophenol <0.1 <1.32 0.1 5                I
2,3,4,5-Tetrachlorophenol &
2,3,4,6-Tetrachlorophenol <0.1 <1.32 0.1 5
2-Methyl-4,6-Dinitrophenol <0.5 <6.32 0.5 10 I
Pentachlorophenol <0.2 <2.52 0.2 283

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

NG - no guideline
~ - Canadian Environmental Quality Guidelines, Canadian Council of Ministers o1 the Environment (CCME), 1999
2. limit of quantitation raised due to sample dilution
3. Provisional Soil Quality Guidelines for Environmental Health (SQGE), CCME, 1999

_

I
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I TABLE 7: Summary of Analytical Results for Metals in Soil - Drilling Investigation

I Area of Concern: Former Former Leaking
Tank Car Tank Car Area
Cleaning (Drawing W8140B-008)

Area
(Drawing
W8140B-

I Borehole No.: 98-24 98-25 98-26 99-50 99-51 99-53

Sample No.: BH98-24-3- BH98-25-2- BH98o26-1- BH99-50-2- BH99-51-1- BH99-53-4-
981113 981113 981113 990716 990716 990716

I Depth (m): 2,3 1.4 0,5 1.4 0.6 2.7

Soil Vapour
Concentration 75 110 170 92 48 79

sand and
silt clay fill gravel fill sand fill clay fill sand tillI Visual Soil

Classification:

Parameter

I Antimony <0.5

Arsenic <0.5

I Barium 24.7

Beryllium <0.2

Cadmium <0.3

I Chromium 9.7

Cobalt <2.0

I Copper 7.8

Lead <5.0

Molybdenum <3.0

I N ickel 9.1

Selenium <0.2

Silver <0.3

I Vanadium 11.4

Zinc 12.6

Limit of
Quantitation

26.9 20.0 NA NA NA 0.5

10.0 5.6 NA NA NA 0.5

236 700 151 113 40.5 5.0

0.7 0.3 0.8 0.6 <0.2 0.2

1.4 0.8 2.5 0.4 <0.3 0.3

36.7 24.6 38.3 25.6 9.7 1.0

8.4 4.8 10.5 5.8 3.1 2.0

73.6 16.2 1.0

258 <5.0 5,0

<3.0 13.2 <3.0 <3,0 <3,0 3.0

38.0 40.3 ,,~ i~,~1~7:,..~, 19.6 7.9 2.0

0.7 0.4 NA NA NA 0.2

<0.3 <0.3 <0.6 <0.6 <0.6 0.3/0.6

41.0 18.5 43.1 33.4 14.1 1.0

267 232 ,~933~ 67.5 23.0 5.0

I
I

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

Environmenlal
Quality

Guidelines~

Industrial
Land Use

40

12

2.000

8

22

87

300

91

600

40

5O

10

40

130

360
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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
(Drawing W8140E~-006)

Former Leaking Tank Car Area
(Drawing W81408-008)

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 991007 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

Parameter

Benzene <0.02 <0.02 0.36 0.04 <1.3‘= NA

Toluene 0.07 0.06 <0.02 0.29 <2.5’~ NA

Ethylbenzene 0.26 0.24 1.59 8.74 2.5 NA

Xylene(s) 1.06 0.61 2.66 NA

TVH2 82 61 246 730 2,000’. ; NA

TEH 8, 60: ; :   ’,600 : 314 0

Limit of
Quantitation

0.02

0.02

0.02

0.04

10

10

Environmental
Quality

Guidelines~

Industrial
Land Use

39s

14~

20

20
8006

2,0006

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
1. Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . O6 to C10
3 . Cl1 to C32

4. limit of quantitation raised due to sample dilution
s. Provisional Soil Quality Guidelines for Environmental Health (SQGE), CCME, 1999

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

BOLD - value exceeds referenced guideline/criterion



TABLE 8: Summary of Analytical Results for Hydrocarbons in Soil - Test Pitting Investigation

Area o! Concern: Soil Stockpiling Area
(Drawing W8140B-009)

Test Pit No.:              98-2 98-4 98-4 98-5 98-6 98-7 98-8

Sample No.: TP98-2-1- TP98-4-2- TP98-4-3- TP98-5-1- TP98-6-3- TP98-7-1- TP98-8-4-
981118 981118 981118 981118 981118 981118 981118

Depth (m): 0.8 1.4 1.8 0.4 2,2 0.4 2.8

Soil Vapour
Concentration (ppm): 125 150 180 175 175 40 175

Visual Soil si~t and organic silt, clay and sand and crushed
Classification: sand fill clay fill clay sand fill sand fill gravel fill glass

Parameter

98-11

TP98-8-3-
981118

1.7

240

organic
silt

Limit of
Quantitation

Environmental
Quality

Guidelines~

Industrial Land
Use

Benzene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.02 39s

Toluene <0,02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0,02 0.02 14s ’

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

TVH2 <10 <10 <10 <10 <10 41 <10 <10 10 8006

TEH3 14~900 117 <10 650 <10 ~,~920 , 213 <10 10 2,0006

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
2 . C6 to C~0

3 . C11 tO C32

4. limit of quantitation raised due to sample dilution
s. Provisional Soil Quality Guidelines for Environmental Health (SQGE), CCME, 1999

6 . A Guideline for the Environroenta/ 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 Soil - Test Pitting Investigation

Area of Concern: Soil Stockpiling Area
(Drawing W8140B-009)

Diesel HeaW Repair Shop
(Drawing W8140B-004)

Test Pit No.:            99-16 99-19 99-20 99-21 99-24 99-25 99-26

Sample No.:         TP99-16-1- TP99-19-2- TP99-20-3- TP99-21-2- TP99-24-1- TP99-25-1- TP99-26-2-
991007 991007 991007 991007 991028 991028 991028

Depth (m): 1.0 1.0 1.2 1.0 0.5 0.6 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

Parameter

99-27

TP99-27o3-
991028

0.8

Limit of
Quantitation

Benzene NA NA <0.02 <0.02 <0.02 0.06 <0.02 <0.02 0.02

Toluene NA NA 0.02 0.03 0.13 0.16 0.09 0.05 0.02

Ethylbenzene NA NA 3.42 1.55 0.56 0,92 2.17 2.17 0.02

Xylene(s) NA NA 4.70 1.58 1.02 3.32 1.67 3.16 0.04

TVH2 NA NA 429 149 68 305 170 334 10

TEH3 238 542 .. 8540 : :10~500 17,300 " 22~400; L :.7,540 10,600 10

Environmental Quality
Guidelines1

Industrial Land Use

39s

14s

20

20
800~

2,0006

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons
TEH - total extractable hydrocafoons
t. Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . Cs to C10
3 . Cl1 to C32

’~ - limit of quantitation raised due to sample dilution
s. Provisional Soil Quality Guidelines for Environmental Health (SQGE), CCME, 1999

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

BOLD - value exceeds referenced guideline/criterion



I TABLE ~ Summary of Analytical Results for VOCs in Soil - Test Pitting Investigation

Area of Concern:

Test Pit No.:

Sample No.:

Depth (m):

Soil Vapour
Concentration (ppm):

Visual Soil
Classification:

Parameter

Acetone

Carbon Tetrachloride

Chloroethane

Chloroform

Chloromethane

1,1-Dichloroethane

1,2-Dichloroethane

1,1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Dichloromethane

Styrene

1,1,1,2-Tetrachloroethane

1,1,2,2-Tetrachloroethane

Tetrachloroethene

Trichloroethene

1,1,1 -Trichloroethane

1,1,2-Trichloroethane

Vinyl Chloride

Former Leaking Tank
Car Area

(Drawing W8140B-008)

99-28

TP99-28-4-991028

1.3

350

waste paint

<2502

<2.52

<25.02

<2.52

<25.02

<2.52

<2.52

<2.52

<2.52

<2.52

<12.52

Environmental
Quality

Guidelines~

<2.52

<2.52

<2.52

<2.52

<2.52

<2.52

<2.52

<12.52

Industrial
Limit of Quantitation Land Use

0.050 NG

0.002 50

0.005 NG

0.002 50

0.005 NG

0.002 50

0.002 50

0,002 50

0.002 50

0.002 50

0.010 50

0.002 50

0.002 NG

0.002 50

0.002 343

0.002 31

0.002 50

0.002 50

0.003 NG

Results expressed in milligrams per dry kilogram (mg/kg)
NG - no guideline
1. Canadian Environmental Quafity 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 (SQGE), CCME, 1999
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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
(Drawing W8140B-008)

Test Pit No.: 99-28 99-29

Sample No.: TP99-28-4- TP99-29-1-
991028 991028

Depth (m): 1.3 0.4

Soil Vapour
Concentration (ppm): 350 140

Visual Soil
Classification: waste paint sand fill

Limit of Industrial
Parameter Quantitation Land Use

Antimony 3.9 29.4 0.5 40

Arsenic 9.0 25.7 0.5 12

Barium 294 403 5.0 2,000

Beryllium <0.2 0.6 0.2 8

Cadmium 1.0 7.0 0,3 22

Chromium 11.3 44.8 1.0 87

Cobalt 3.1 13.7 2.0 300

Copper 42.1:633:’ " !; 1.0 91

Lead 5.0 600

Molybdenum 3.2 4.0 3.0 40

Nickel ~ 12.5 2.0 50

Selenium 0.6 2.0 0.2 " 10

Silver " <0.6 4.5 0.6 40

Vanadium 17.1 33.0 1.0 130

Zinc 239 5.0 360

Environmental Quality
Guidelines~

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

I
I
I
I
I
I
I
I
I
I
I
I
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TABLE 11 : Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern: Former Locomotive Fuelling Facility
(Drawing W8140B-003)

Active
Locomotive

Fuelling Facility
(Drawing

W8140B-004)

Monitoring Well No.:         98-2 98-44 98-4 98-8 98-11
Sample No.: MW98-2- MW98-44- MW98-4- MW98-8- MW98-11-

981215 981215 981215 981215 981215

Environmental Quality
Guidelines 1, 2

Duplicate Limit of Community FreshwaterParameter of MW98-2 Quantitation Water Aquatic 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
TVH3 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 guideline
1. 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. C5 to C~o

’~ - C~1 to C32
s. limit of quantitation lowered due to BTEX components analyzed as part of the volatile organic compounds analyses
s. limit of quantitation raised due to sample dilution
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TABLE 1 1: Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern: Above Ground Diesel Fuel
Storage Tanks (Drawing

W8140B-005)

Frog Shop
(Drawing W8140B-006)

Former Tank Car
Cleaning Area

(Drawing W8140B-007)

Environmental Quality
Guidelines 1.2

Monitoring Well No.:       98-17 98-19 98-34 98-34 98-22 98-24

Sample No.: MW98-17- MW98-19- MW98-34- MW98-37- MW98-22- MW98-24-
981215 981215 981215 981215 981215 981215

Duplicate of Limit o! Community Freshwater
Parameter 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

TVH3 <0.100 <0.100 0.157 0.154 <0.100 <0.100 0.100 NG NG

TEH4 <0.100 <0.100 1.69 2.77 <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
1. 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
4. Ct~ to C32

s. limit of quantitation towered due to BTEX components analyzed as part of the volatile organic compounds analyses
6. limit of qua_ntitation raised due to sample dilution



TABLE 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
Guidelines 1.2

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

981215 981215 981215 981215 990914 990914

Duplicate of Limit of
Parameter MW98-35 Quantitation

Community Freshwater
Water Aquatic Life

Benzene <0.00015 <0-00015 <0-16 <0.16 <0.0002 <0.00256 0.0002 0.0050 0.370
Toluene <0.0002 <0.0002 <0.25 <0.26 0.0002 <0,0056 0.0002 -<0.0024 0.002
Ethylbenzene <0.0002 <0.0002 <0.25 <0,26 <0.0002 <0.0055 0.0002 _<0.0024 0.09
Xylene(s) <0.0004 <0.0004 <0.45 <0.45 <0,0004 <0.0105 0.0004 _<0.03 NG
TVH3 <0.100 <0.100 16.1 NA NA NA 0.100 NG NG
TEH4 <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 - tota! extractable hydrocarbons
NA - not analyzed
NG - no guideline
i. Canadian Environmental Quafity Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 o 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. C5 to

’~ - Cll to C~
s. limit of quantitation lowered due to BTEX components analyzed as part of the volatile organic compounds analyses
6. limit of quantitation raised due to sample dilution
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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 L 2

Monitoring Well No.:       99-63 99-63 98-33 98-33

Sample No.: MW99-63- MW99-83- MW98-33- MW96-43-
990914 990914 981215 981215

Duplicate Duplicate
Parameter of MW99-63 RPD~up7 of MW98-33

Benzene <0.016 <0.016

Toluene <0.026 <0.026

Ethylbenzene <0.026 <0.026

Xylene(s) <0.046 <0.04s

TVH3 NA NA
TEH4 NA NA

99-55

MW99-55-
990914

Limit of Community Freshwater
Quantitation Water Aquatic Life

<2.56 <16 <0.0001s 0,0002 0.0050 0.370
<56 <26 <0.0002 0,0002 ~0.0024 0.002
<56 <26 <0.0002 0.0002 ~0.0024 0,09

<106 <46 <0,0004 0,0004 ~0,03 NG

132 NA NA 0.100 NG NG

<0.100 NA NA 0.100 NG NG

Results expressed in milligrams per litre (rag/L)

TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
NA - not analyzed
NG - no guideline
1. Canadian Environmental Quafity 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. 05 to C10

’~ - C1~ to C32
s. limit of quantitation lowered due to BTEX components analyzed as pad of the volatile organic compounds analyses
6. limit of quantitation raised due to sample dilution



TABLE 11: Summary of Analytical Results for Hydrocarbons in Groundwater

Area of Concern: Wheel Shop
(Drawing W8140B-010)

Diesel Heavy
Repair Shop

(Drawing W8140B-
OO4)

Environmental Quality
Guidelines 1, ~

Monitoring Well No.: 99-56 99-59 98-14

Sample No.: MW99-56- MW99-59- MW98-14-
990914 990914 981215

Limit of
Parameter Quantitation Community Water

Freshwater
Aquatic Li~e

Benzene <0.0016 <0.0256 0.0003 0.0002 0.0050 0.370

Toluene <0.0026 <0.056 <0.0002 0.0002 _<0.0024 0.002

Ethylbenzene <0.0026 <0.056 0.0003 0.0002 _<0.0024 0.09

Xylene(s) <0.0046 <0.16 0.0013 0.0004 _<0.03 NG

TVH3 NA NA <0.100 0.100 NG NG

TEH’i NA NA <0.100 0.100 NG NG

Results expressed in milligrams per litre (mg/L)

TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
NA o not analyzed
NG - no guideline
~ - Canadian Environmental Quafity 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 C~o

’~ - C1~ to 032
6. limit of quantitation lowered due to BTEX components analyzed as part of the volatile organic compounds analyses
s. limit of quantitation raised due to sample dilution
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TABLE 12: Summary of Analytical Results for PAHs in Groundwater

Area of Concern: Former Above Former Former
Locomotive Ground Tank Car Leaking

Fuelling Diesel Cleaning Tank Car
Facility Fuel Area Area

(Drawing Storage (Drawing (Drawing
W8140B- Tanks W8140B- W8140B.

003) (Drawing 007) 008)
W8140B-

Monitoring Well No.:        98-2 98-19 98-24 98-25

Sample No.: MW98-2- MW98-19- MW98-24- MW98-25-
981215 981215 981215 981215

Environmental Quality
Guidelines 1, 2

Limit of     Community    Freshwater
Parameter Quantitation Water Aquatic Life

Acenaphthene <0.0013 <0.000050 0.000781 <0.000050 0.000050 NG

Acenaphthylene <0.0013 <0.000050 <0.000050 <0.000050 0.000050 NG

Anthracene <0.0013 <0.000050 0.000666 <0.000050 0.000050 NG

Benzo(a)anthracene <0.0013 <0.000050 0.00122 <0.000050 0.000050 NG

Benzo(a)pyrene <0.0023 0.000023 0.000235 <0.000010 0.000010 0.00001

Benzo(b)flouranthene <0.0013 <0.000050 0.000264 <0.000050 0.000050 NG

Benzo(k)flouranthene <0.0013 <0.000050 0.000273 <0.000050 0.000050 NG

Benzo(g,h,I)perylene <0.0013 <0.000050 0.000089 <0.000050 0.000050 NG

Chrysene <0.0013 <0.000050 0.000652 <0.000050 0.000050 NG

Dibenzo(a,h)anthracene <0.0013 <0.000050 <0.000050 <0.000050 0.000050 NG

Fluoranthene <0.0013 0.000060 0.0125 <0.000050 0.000050 NG

Fluorene 0.00490 <0.000050 0.00128 <0.000050 0.000050 NG

Indeno(1,2,3-cd)pyrene <0.0013 <0.000050 0.000133 <0.000050 0.000050 NG

Naphthalene 0.0328 <0.000050 0.000708 <0.000050 0.000050 NG

1-Methylnaphthalene 0.0601 <0.000050 0.00133 <0.000050 0.000050 NG

2-Methylnaphthalene 0.0713 <0.000050 0.00144 <0.000050 0.000050 NG

Phenanthrene 0.00278 <0.000050 0.00118 <0.000050 0.000050 NG

Pyrene <0.0013 0.000061 0.00736 <0.000050 0.000050 NG

0.0058

NG

0.000012

0.000018

0.000015

NG

NG

NG

NG

NG

0.00004

0.003

NG

0.0011

NG

NG

0.0004

0.000025

I
I
I
I
I
I
I
I
I
!
I
I
I
I

Results expressed in milligrams per litre (rag/L)
NG - no guidetine
~ - Canadian Environmenta/Qua/ity Guide/ines, 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.

3. limit of quantitation raised due to sample dilution

I
I
I
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TABLE 1~.’ Summary of Analytical Results for VOCs in Groundwater

Area of Concern: Former Leaking Tank Component Shop
Car Area (Drawing W8140B-010)

(Drawing W8140B-008)

Environmental
Quality

Guidelines1,2

I Monitoring Well No.: 98-25 98-26 98-35 98-35

Sample No.: MW98-25- MW98-26- MW98-35- MW98-38-

i 981215 981215 981215 981215

Duplicate
of MW98- Limit of Community Freshwater

Parameter 35 Quantitation Water Aquatic Life

I
Acetone <0.01 <0.01 <103 <103 0.010 NG NG

Carbon Tetrachloride <0.0002 <0.0002 <0.23 <0.23 0.0002 0.005 0.0133

I Chloroethane <0.0005 <0.0005 <0.53 <0.53 0.0005 NG NG

Chloroform <0.0002 <0.0002 <0.23 <0.23 0.0002 NG 0.0018

I Chloromethane <0.001 <0.001 <13 <13 0.001 NG NG

1,1-Dichloroethane <0.0002 <0.0002 0.910 0.985 0.0002 NG NG

1,2-Dichloroethane 0.0004 <0.002 <0.23 <0.23 0.0002 0.005 0.1

I 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

I trans-1,2-Dichloroethene <0.0002 <0.0002 <0.23 <0.23 0.0002 NG NG

Dichloromethane <0.001 <0.0002 <13 <13 0.001 0.05 0.0981

Styrene <0.0002 <0.0002 <0.23 <0.23 0.0002 NG 0.072

I 1,1,1,2-Tetrachloroethane <0.0002 <0.0002 <0.23 <0.23 0.0002 NG NG

1,1,2,2-Tetrachloroethane <0.0002 <0.0002 <0.23 <0.23 0.0002 NG NG

i Tetrachloroethene <0.0002 <0.0002 0.570 0.788 0.0002 0.03 0.111

Trichioroethene <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

1,1,2-Trichloroethane <0.0002 <0.0002 <0.23 <0.23 0.0002 NG NG

Vinyl Chloride <0.0005 <0.0002 0.560 0.612 0.0005 0.002 NG

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

I ~ - Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
3. 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.

I 3. limit of quantitation raised due t(~ sample dilution
4. detected below limit of quantitation but passed compound identification criteria

I
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TABLE 1~: Summary of Analytical Results for VOCs in Groundwater
I

Area of Concern: Component Shop
(Drawing W8140B-010)

Environmental
Quality

Guidelines1’2

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

Sample No.: MW99-60- MW99-61- MW99-63- MW99-83-
990914 990914 990914 990914

Duplicate
of MW99- Limit of Community Freshwater

Parameter 63 Quantitation Water Aquatic Life

Acetone <0.010 <0.25 <0.053 <0.053 0.010 NG NG

Carbon Tetrachloride <0.0002 <0.005 <0.0203 <0,0203 0.0002 0.005 0.0133

Chloroethane 0.0003’~ <0.0125 0.088 0.088 0.0005 NG NG

Chloroform <0.0002 0.0088 <0.0203 <0.0203 0.0002 NG 0.0018

Chloromethane <0.001 <0.025 <0.603 <0.1002 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 <0.0203 <0.0203 0.0002 NG NG

Dichloromethane <0.001 <0.025 <0.1003 <0.1003 0.001 0.05 0.0981

Styrene <0.0002 <0.005 <0.0203 <0.0203 0.0002 NG 0.072

1,1,1,2-Tetrachloroethan~ <0.0002 <0,005 <0.0203 <0.0203 0.0002 NG NG .

1,1,2,2-Tetrachloroethan~ <0.0002 <0.005 <0.0203 <0.0203 0.0002 NG NG

Tetrachloroethene 0.0001 ’~ 0.0491 <0.0203 <0.0203 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 <0.0203 <0.0203 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 o 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
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TABLE 1~1: Summary of Analytical Results for VOCs in Groundwater

Area of Concern: Wheel Shop
(Drawing W8140B-010)

Environmental
Quality

Guidelines~. 2

I
I
I
I
I
I
I
I
I
I
I
I
I

Monitoring Well No.:

Sample No.:

98-33 98-33 99-55 99-56 99-59

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 <2503 <1003 <0.010 <0.102 <2.53 0.010 NG NG

Carbon Tetrachloride <53 <23 <0.0002 <0.0022 <0,0503 0.0002 0.005 0.0133

Chloroethane <12.53 <53 <0.0005 <0.0053 <0.1253 0.0005 NG NG

Chloroform <53 <23 <0.0002 <0.0023 <0.0503 0.0002 NG 0.0018

Chloromethane <253 <103 <0.001 <0.013 <0.2503 0.001 NG NG

1.1-Dichloroethane <53 <23 <0.0002 <0.0026 <0.0503 0.0002 NG NG

1,2-Dichloroethane <53 <23 <0.0002 <0.0023 <0.0503 0.0002 0.005 0.1

1,1-Dichloroethene <53 <23 <0.0002 <0,0023 <0,0503 0.0002 0.014 NG

cis- 1,2-Dichloroet hene <53 <23 <0.0002 0.0018 16,200 0.0002 NG NG

trans-1.2-Dichloroethene <53 <23 <0.0002 <0.0023 0.048 0.0002 NG NG

Dichloromethane <253 <103 <0,001 <0.013 <0.2503 0.001 0.05 0.0981

Styrene <53 <23 <0.0002 <0.0023 <0,0503 0.0002 NG 0.072

1,1,1,2-Tetrachloroethane <53 <23 <0.0002 <0.0023 <0.0503 0.0002 NG NG

1,1,2,2oTetrachloroethane <53 <23 <0.0002 <0.0023 <0.0503 0.0002 NG NG

Tetrachloroethene 133 101 <0.0002 0.101 <0.0503 0.0002 0.03 0.111

Trichloroethene <53 <23 <0.0002 <0.0023 0.046 0.0002 0.05 0.021

1,1 ,loTrichloroethane <53 <23 <0.0002 0.0067 <0.0503 0.0002 NG NG

1,1,2-Trichloroethane <53 <23 <0.0002 <0.0023 <0.0503 0.0002 NG NG

Vinyl Chloride <12.53 <53 <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), 1999
2 o 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
4. detected below limit of quantitation but passed compound identification criteria
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TABLE 14:

Area of Concern: Former Former Leaking Tank Component Shop
Tank Car Car Area (Drawing W8140B-010)
Cleaning (Drawing W8140B-008)

Area
(Drawing
W8140B-

Monitoring Well No.: 98-24 98-25 98-26 98-35 99-61
Sample No.: BH98-24- BH98-25- BH98-26- MW98-35- MW99-61-

981215 981215 981215 981215 990914

Summary of Analytical Results for Metals In Groundwater

Environmental
Quality

Guidelines~.2

I
I
I
I

Limit of
Parameter Quantitation

Hardness3 599 657 3,625 745 2.120

Antimony <0.002 <0.002 <0.002 <0.002 0.0041 0.002

Arsenic 0.007 <0.002 0.005 0.003 0.004 0.002

Barium 0.247 0.051 0.043 0.047 0.413 0.005

Beryllium <0.005 <0.005 <0.005 <0.005 <0.0014 0.005

Cadmium <0.0005 <0.0005 <0.0005 <0.0005 0.0002’~ 0.0005

Chromium <0.002 0.002 <0.002 <0.002 <0.050s 0.002

Cobalt 0.002 0.002 0,009 0.003 0.0012 0.001

Copper <0.002 <0.002 <0.002 <0.002 0.0062 0.002

Community
Water

NG

0.006

0.025

1.0

NG

0.005

0.05

NG

-<1.0

-<0.3

0.0100

-<0.05

0.01

NG

NG

-<5.0

Iron 2.39 0.03 <0.02 <0.02 0.03 0.02

Lead 0.0002 0.0005 <0.0001 <0.0001 <0.0005’~ 0.0001

Manganese 0.517 0.600 1.67 0.942 0.859 0.002

Molybdenum 0.008 0.003 0.002 0.007 0.007 0.002

Nickel 0.003 0.008 0.022 0.015 0.016 0.002

Selenium <0.002 <0.002 <0.002 <0.002 <0.002 0.002

Silver <0.0005 <0.0005 <0.0005 <0.0005 <0.0001’~ 0.0005

Vanadium <0.002 <0.002 <0.002 <0.002 0.0047 0.0020

Zinc 0,003 0.025 0.006 0.047 0.156 0.002

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. calculated using: total hardness = 2.5(Ca2.) + 4.1 (Mg2÷) as CaCO3

’~ - limit of quantitation changed due to laboratory limit of quantitation study
"~ - limit of quantitation raised due to sample dilution
~- guideline changes with hardness

MORROW ENVIRONMENTAL CONSULTANTS INC. 1 of 2

Freshwater
Aquatic Life

NG

NG

0.005

NG

NG

0.002 - 0.00038~

NG

NG

0.004 (hardness
>180 mg/L

0.3

0.007 (hardness
>180 mg/L)

NG

0.073 ,

0.150 (hardness
>180 mg/L)

0.001

0.0001

NG

0.03
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I TABLE 14: Summary of Analytical Results for Metals In Groundwater

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Area of Concern: Component Wheel Shop
Shop (Drawing W8140B-010)

(Drawing
W8140B-

010)

Monitoring Well No.:    99-63 98-33 99-56 99-59 99-59

Sample No.: MW99-63- MW98-33- MW99-56- MW99-59- MW99-82o
990914 981215 990914 990914 990914

Duplicate
of MW99- Limit of

Parameter 59 Quantitation

Hardness3 1.545 1.161 517 1,366 1.313

Antimony 0.0079 <0.002 0.0091 0.0075 0.0037 0.002

Arsenic 0.003 0,002 <0.002 0.008 0.008 0.002

Barium 0.578 0.056 1.36 0.564 0.359 0.005

Beryllium <0.001~ <0.005 <0.001’~ <0.001’~ <0.001~" 0.005

Cadmium <0.0001’~ <0.0005 <0.0001~’ <0.0001~" <0.0001’~ 0.0005

Chromium <0.050s <0.002 <0.0505 <0.0505 <0.050s 0.002

Cobalt 0.0027 0.001 0.0001 0.0037 0,0036 0.001

Copper 0.0044 0.007 0.0020 <0.00054 <0.0005’~ 0.002

Iron 0.03 <0.02 <0.03’~ 6.81 6.41 0.02

Lead <0.00054 0.0006 <0.00054 0.0005’l <0.0005~ 0.0001

Manganese 0.860 0.373 0.131 1.95 1.89 0.002

Molybdenum 0.014 0.005 0.009 0.004 0.004 0.002

Nickel 0.013 0.008 0.005 0.009 0,009 0.002

Community
Water

NG

0.006

0.025

1.0

NG

0.0050

0.050

NG

_<1.0

<0.3

0.0100

_<0.05

NG

NG

0.01

NG

NG

-<5.0

Selenium 0.002 0.005 <0.002 <0.002 <0.002 0.002

Silver <0.0001’~ <0.0005 <0.00014 <0.0001’~ <0.00014 0.0005

Vanadium 0.0046 <0.002 0.0035 0.0036 0.0037 0.002

Zinc 0.233 0.019 0.249 0.076 0,027 0.002

Results expressed in milligrams per litre (rag/L)
NG - no guideline
~ - Canadian Environmental Quafity Guidelines. 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.
3. calculated using: total hardness = 2.5(Ca2") + 4.1 (Mg2") as CaCO3

’~ - limit of quantitation changed due to laboratory limit of quantitation study
5 _ limit of quantitation raised due to sample dilution

s- guideline changes with hardness
MORROW ENVIRONMENTAL CONSULTANTS INC. 2 of 2

Environmental
Quality

Guidelines~,2

Freshwater
Aquatic Life

NG

NG

0,005

NG

NG

0.002 - 0.00038~

NG

NG

0.004 (hardness
>180 mg/L)

0.3

0.007 (hardness
> 180 mg/L)

NG

0.073

0.150 (hardness
>180 mg/L)

0.001

0.0001

NG

0,03
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TABLE 15: Summary of Analytical Results for Hydrocarbons in Soil - QA/QC

Area of Concern:

BoreholeFFest Pit No.:

Sample No.:

Depth (m):

Soil Vapour
Concentration (ppm):

Visual Soil
Classification:

Former Locomotive Fuelling Facility (Drawing W8140B-003)

BH 98-3 BH 98-3

BH98-3-3- BH98-3-9-
981109 981109

2.4 2.4

duplicate of
990 98-3-3

silt silt

BH 99-36 BH 99-36

BH99-36-3- BH99-36-8-
990713 990713

2.1 2.1

duplicate of
1,000 99-36-3

silt silt

Limit of
Parameter RPDDup7 RPDDup7 Quantitation

Benzene 0.24 0.16 40% <0.02 <0.02 0.02

Toluene 0.47 0.43 9% 0.84 0.74 13% 0.02

Ethylbenzene 6.60 5.79 13% 6.51 1.24 136% 0.02

35.~ , i 24.8 36% 8.20 116% 0.04Xylene(s)
:

TVH2 857: .... 784 9% 638 52% 10

"rE.  .830: : " ,: 26o/0 : . 37O/o 10

Environmental
Quality

Guidelines~

Industrial Land
Use

39s

14s

20

20
8006

2,000s

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
RPDDup - relative percent difference between duplicate samples
1. Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . C~ to C~0

3 . C11 to C32

’~ - limit of quantitation raised due to sample dilution
6. Provisional Soil Quality Guidelines for Environmental Health (SQGE), CCME, 1999

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

? - RPDDuP- can only be calculated when the concentrations are above the practical quantitation limit which is defined as five times the limit of quantitation



TABLE 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
(Drawing W8140B-006)

Borehole/Test Pit No.: BH 99-58 BH 99-58 TP 98-1 TP 98-1 BH 98-19 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 of 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
Parameter RPDDuP7 RPDDup7 RPDDup7 Quantitation

Benzene <0.02 <0.02 <0.02 <0.02 0.03 0.04 0.02
Toluene <0.02 <0.02 0.07 0.06 0.06 0.08 0.02
Ethylbenzene 1.86 2.28 20% 0.26 0.24 8% 0.06 0.14 0.02
Xylene(s) 8.11 10.9 29% 1.06 0.61 54% 0.20 0.27 30% 0.04
TVH2 253 332 27% 82 6t 29% <10 <10 10
TEH3 6,040 7~550 22% 3,550 ~ 3~020:: 16% 26,600 ¯ 36,100 30% 10

Environmental
Quality

GuidelinesI

Industrial Land
Use

39s

14s

2O

2O
8006

2,0006

Results expressed in milligrams per dry kilogram (mg/kg)
TVH - total volatile hydrocarbons
TEH - total extractable hydrocarbons
RPDouP o relative percent difference between duplicate samples

~ - Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the Environment (CCME), 1999
2 . C5 to CI0
3. C1~ to C~

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

7. RPDDuP. 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 16: Summary of Analytical Results for Hydrocarbons in Groundwater - QAJQC

Area of Concern: Former Locomotive Fuelling Facility
(Drawing W8140B-003

Frog Shop
(Drawing W8140B-006)

Environmental Quality
Guidelines ~’ 2

Monitoring Well No.:        98-2 98-44 98-34 98-34

Sample No.: MW98-2- MW98-44- MW98-34- MW98-37-
981215 981215 981215 981215

Duplicate Duplicate of Limit of Community Freshwater
Parameter of MW98-2 RPDoup5 MW98-34 RPDouPs 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

TVH3 3.25 2.59 23% 0.157 0.154 0.100 NG NG

TEH4 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
RPDDup - relative percent difference between duplicate samples

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 listed. However, the CCME (1999) Community Water and Freshwater Aquatic Life
guidelines are shown for informational purposes only.

Cs to C~0

C~1 to C3~
RPDDup- can only be calculated when the concentrations are above the practical quantitation limit which is defined as five times the limit of quantitation



I TABLE 17: Summary of Analytical Results for VOCs in Groundwater- QA/QC

Area of Concern: Component Shop
(Drawing W8140B-010)

Environmental
Quality

Guidelines~,2

I Monitoring Well No.: 98-35 98-35

Sample No.: MW98-35- MW98o38-

I 981215 981215

Duplicate Limit of Community Freshwater
Parameter of MW98-35 RPDoup4 Quantitation Water Aquatic Life

I Acetone <103 <103 0.010 NG NG
Carbon Tetrachloride <0.23 <0.23 0.0002 0.005 0.0133
Chloroethane <0.53 <0.53 0.0005 NG NG

I Chloroform <0.23 <0.23 0.0002 NG 0.0018
Chloromethane <13 <13 0.001 NG NG

I 1,1-Dichloroethane 0.910 0.985 8% 0.0002 NG NG
1,2-Dichloroethane <0-23 <0.23 0.0002 0.005 0.1
1,1-Dichloroethene 3.040 3.390 11% 0.0002 0.014 NG

Icis- 1,2-Dichloroethene 3.640 4.490 21% 0.0002 NG NG
trans-1,2-Dichloroethene <0.23 <0.23 0.0002 NG NG

I Dichloromethane <13 <13 0.001 0.05 0.0981
Styrene <0.23 <0.23 0.0002 NG 0.072
1,1,1,2-Tetrachloroethane <0.23 <0.23 0.0002 NG NG

I 1,1,2,2-Tetrachloroethane <0.23 <0.23 0.0002 NG NG
Tetrachloroethene 0.570 0.788 32% 0.0002 0.03 0.111

I Trichloroethene 11.8 11.6 2% 0.0002 0.05 0.021
1,1,1 -Trichloroethane 1.45 1.71 16% 0.0002 NG NG
1,1,2-Trichloroethane <0.23 <0.23 0.0002 NG NGI Vinyl Chloride 0.560 0.612 9% 0.0005 0.002 NG

I R esults expressed in milligrams per litre (mg/L)

NG - no guideline

RPDoup - relative percent difference between duplicate samples

Canadian Environmental Quality Guidelines, 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.

limit of quantitation raised due to sample dilution

RPDouP can only be calculated when the concentrations are above the practical quantitation limit which is defined
as five times the limit of quantitation

I MORROW ENVIRONMENTAL CONSULTANTS INC, 1 of 3 W8140B / 2000 02 25



TABLE 17: Summary of Analytical Results for VOCs in Groundwater - QA/QC

Area of Concern: Component Shop
(Drawing W8140B-010)

Environmental
Quality

Guidelines1,2
I
I

Monitoring Well No.: 99-63 99-63

Sample No.: MW99-63- MW99-83-
990914 990914

Duplicate Limit of Community Freshwater
Parameter of MW99-63 RPOoup’~ Quantitation Water Aquatic Life

Acetone <0.053 <0.053 0.010 NG NG
Carbon Tetrachloride <0.0203 <0.0203 0.0002 0.005 0.0133
Chloroethane 0.088 0.088 0% 0.0005 NG NG
Chloroform <0.0203 <:0.0203 0.0002 NG 0.0018
Chloromethane <0.603 G0.1002 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-1,2oDichloroethene <0.0203 <0.0203 0.0002 NG NG
Dichloromethane <0.1003 <0.1003 0.001 0.05 0.0981
Styrene <0.0203 40.0203 0.0002 NG 0.072
1,1,1.2-Tetrachloroethan~ <0.0203 <0.0203 0.0002 NG NG
1,1,2,2-Tet{’ach{o roet hart, <0.0203 <0.0203 0.0002 NG NG
Tetrachloroethene <0.0203 <0.0203 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 <0.0203 40.0203 0.0002 NG NG
Vinyl Chloride 0.032 0.034 0.0005 0.002 NG

I
I
I
I
I
I
I
I
I
I

Results expressed in milligrams per litre (mg/L)

NG - no guideline

RPDDu~, - 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,
3. limit of quantitation raised due to sample dilution

"- RPDDup can only be calculated when the concentrations are above the practical quantitation limit which is defined
as five times the limit of quantitation

I
I
I
I
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TABLE 17: Summary of Analytical Results for VOCs in Groundwater - QA/QC

Area of Concern: Wheel Shop
(Drawing W8140B-010)

Environmental
Quality

Guidelines~,2

Monitoring Well No.: 98-33 98-33

Sample No.: MW98-33- MW98-43-
981215 981215

Duplicate
Parameter of MW98-33

Acetone <2503 <1003

Carbon Tetrachloride <53 <23

Chloroethane <12.53 <53

Chloroform <53 <23

Chloromethane <253 <103

1,1-Dichloroethane <53 <23

1,2-Dichloroethane <53 <23

1,1-Dichloroethene <53 <23

cis- 1,2-Dichloroethene <53 <23

trans-1,2-Dichloroethene <53 <23

Dichloromethane <253 <103

Styrene <53 <23

1,1,1,2-Tetrachloroethane <53 <23

1,1,2,2-Tetrachloroethane <53 <23

Tetrachloroethene 133 101

Trichloroethene <53 <23

1,1,1-Trichlomethane <53 <23

1,1,2-Trichloroethane <53 <23

Vinyl Chloride <12.53 <53

RPDouP’=

27%

Limit of Community Freshwater
Quantitation Water Aquatic Life

0.010 NG NG

0.0002 0.005 0.0133

0.0005 NG NG

0.0002 NG 0.0018

0.001 NG NG

0.0002 NG NG

0.0002 0.005 0.1

0.0002 0.014 NG

O.0002 NG NG

0.0002 NG NG

0.001 0.05 0.0981

0.0002 NG 0.072

0.0002 NG NG

0.0002 NG NG

0.0002 0.03 0.111

0.0002 0.05 0.021

0.0002 NG NG

0.0002 NG NG

0.0005 0,002 NG

Results expressed in milligrams per litre (mg/L)

NG - no guideline

RPDDup - relative percent difference between duplicate samples

Canadian Environmental Quality Guidelines, 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.

limit of quantitation raised due to sample dilution

RPDoup 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
(Drawing W8140B-010)

Environmental
Quality

Guidelines~,2

Monitoring Well No.: 99,59 99-59

Sample No.: MW99-59- MW99-82-
990914 990914

Duplicate of Limit of Community Freshwater
Parameter MW99-59 RPDDuP~ Quantitatlon Water Aquatic Life

Hardness4 1,366 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 <0,0016 <0.0015 0.005 NG NG

Cadmium <0,00016 <0.00015 0.0005 0.0050 0.002 - 0.00038’~

Chromium <0.0506 <0.0506 0.002 0.050 NG

Cobalt 0.0037 0.0036 0.001 NG NG

Copper <0.00056 <0.00056 0.002 -<1.0 0,004 (hardness
>180 mg!L)

Iron 6.81 6,41 6% 0.02 <0.3           0.3

Lead 0,00056 <0.00056 0.0001 0.0100 0.007 (hardness
>180 rag/L)

Manganese 1,95 1.89 3% 0.002 <_0.05 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 <0.002 0.002 0.010 0.001

Silver <0,00015 <0.00015 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 guideline
~ - Canadian Environmental Quafity Guidelines, 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.
:~ - RPDouP can only be calculated when the concentrations are above the practical quantitation limit which is defined

as five times the limit of quantitation
’L calculated using: total hardness = 2.5(Ca=÷) + 4.1(Mgz÷) as CaCO3
6. limit of quantitation changed due to laboratory limit of quantitation study
8. limit of quantitation raised due to sample dilution
7. guideline changes with hardness

MORROW ENVIRONMENTAL CONSULTANTS INC. 1 of 1 W8140B /2000 02 25
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MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX I

Drawings
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MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX II

Photographs



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.



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,

~ W8140B, ~ON~LT~F-~ ,=. ~



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.



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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Site Information
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APPENDIX II1: 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
¯ urban setting
¯ north:
¯ east:

south:
west:

Land Use

residential
commercial and parkland; in addition, the CP Winnipeg Yard extends
toward the east from McPhillips Street
residential and parkland
commercial beyond which is parkland

Groundwater Usage
¯ four registered water wells are located within f,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
¯ ~: fill ranging in depth from 0.3 m to 4.0 m below grade. Fill material underlain by

clay which is underlain by light brown 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
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 soil
stockpiling area (north), and the Wheel Shop (southwest).

I’ MORROW ENVIRONMENTAL CONSULTANTS INC. W8140B / 2000 02 25
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SITE ASSESSMENT

Winnipeg Diesel Shops
& Weston Shops

Winnipeg, MB
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__ MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX IV

Laboratory Reports



I
I
I

PHiLiP SERVICES

Client:

I
Morrow Eavirorunental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

I Atm: Alex Ma~

I
Al’mlysis Perfomaed:

I
Methodology:

I
I

Certificate of Analysis

Extracuible Hydrocarbons(Mauitoba Guidelines), C 11-C32
BTEX a~d Total Volatile Hyckocarbons(Mauitoba Criteria)

1)The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(microextraction)

2)Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quamitation with Surrogate stds.
U.S. EPA Method No. 3810(Modi£ication)

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

November 23/98
G984372

96-W238-VG
EA WESTON YD

W8140
JDT

I . Instrumentation: 1) GC/FtD/FID, Hewlett-PackardlI GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

I Sample Description: Soil

QA/QC:

I\ Results:

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

I
I
I

Certified By
Elaine Grant
Service Manager

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

All work rect~rdcd herein has been done in accordance with tlormzl professional standards using accepted testing methodologle~ and QAJQC procedures. Philip
Atlalytical is limited in liability to the actual cost or’the pertinent analyses done. Your ~amples will be r~tained by PASC for a period of 30 day~ tbllowing repotlJng



Philip Analytical Services Corp

Certificate of Quality Control

Client : Morrow Environmental Cottsultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client

November 23/98
G984372

96-W238-VG
EA WESTON YD

W8140

SAMPLE ID

(spike) LOQ Limit Limit A¢ce~ ACo~l~ahl~

l’rocess ltlauk l’l’ocess % Rccove~’y Matrix Spike

Upper I,owcr Upl~tr Lower Upper

Units Result Limit Accept Rt~ult I,hnit Limit Accept Rt~ult Targel

I0 mg/kg nd I0 yc.~ 93 60 120 yea n~ n~

0.04 mg/kg nd 0.118 yea 91 60 120 yea na n~

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

rra -- Not Applicable
a~ = lasufficlent Sample Submitled
nd = parameter not detected
TR = tr,~ce level less than LOQ

Page,1 of I
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

A.~alysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
G984372

96-W238-VG
EA WESTON YD

W8140

Parameter LOQ    U~its

Date Sampled >

omI SemJVohti!e Hydroearbora(C 11 -C32) 10.0 mg/kg

BH98-|-8

@981109
98/11/09

El)?

4540

Replicate

4590

BH98-2-9

@981109
98/11/09

PDMO

52600

BH98-3-3

@981109

7830

BH98-3-9

ED?

4.36

0.06

537

20,3

4.14

0.04

469

19.2

13.6

4500

6.60

0.47

0.16

5.79

0.48

784

24.3

I
I
I

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

ED? Contaminant =lutes in the diesel range but does notmatch reference standard.

na Not Applicable

PDMO Predominantly Dic~el with some Motor OiL

Page I of 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Amdysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
G984372

96-W238-VG
EA WESTON YD

W8140

Date Sampled >

LOQ

0.02

0.02

0.04

Units

98/11/09

PDMO

0.16

4.63

40.0

BFI93-5-9

@981109
98111109

1410

nd

1.06

0.17

24i

2.69

I
I
I
I
I
I
I
I
I
I
I
I
I

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

ED? Contaminant elutes in the diesel range but does not match ret’erence standard.

na Not Applicable

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

PDMO Predominantly Diesel with some Motor Oil.

I
I
I

Page’2 of 2



PHILIP SERVICES

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

m Fax:    204-477-9194

m Arm:    Mex Man

( m Anaiysis Performed:

m Methodology:

Instrunlentadon:

S~u~lple Descripdon:

QA/QC:

Results:

Certificate of Analysis

Mineral Oil and Grease(Gravimetric)

I) A~dysis of Mineral Oil and Grease gravimetrically in
soil.
U.S. EPA Method No. 413.1

1) Sartorius Research Balance. Model R200D

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

November 10/98
November 27/98

G984372
96-W238-VG

EE98084/WSTN YD
W8140

JDT

m
m
m
l
l
I

Certified By
Elaine Grant
Service Manager

Certi~ed By

,~"-~ N. Boulton, B.Sc.. C.Chem.
Customer Service Mamger

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QAJQC procedures. Philip
.,\nalytlc,~l is limited in liability to the actual cost of the pctalnent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting



Client : Morrow Enviroim~ental Cotmultants lllc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philif~ Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Clieet Ref#:

SAMPLE ID

(spike) LOQ Unils

~t 100 mg/kg

l’rort.ss Blank

Result I ,imit Accept Rt~ult Limit Limit

November 27198
G984372

96-W238-VG
EE98084/WSTN YD

W8140

Matrix Spike

Lower Upper QC

Target Limit limit

LOQ = l~mJt of Quantitation -- Iowcsl level of the para~neler that can be quantified with collfide~lcc
= Unavailable due to dilution required for analysis

mt = Not Applicable
ns = lmufl~cient Sample Submitted
nd = parameter not detected
TR = trac~ level less than LOQ
(b) = Analyle results on REPORT of ANALYSIS have been background corrected lbr the prt~ccss blank.

Page I of l
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soft, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 27/98
G984372

96-W238-VG
EE98084/WSTN YD

W8140

Date Sampled >
LOQ Units @981.109

98/11/09

2540

BEI98-L-3

@981109
Replicate

2530

BH98-3-3

@981109
98/11/09

1960

LOQ Limit or" Quamltadon = lowest level of the parameter that can be quantified with confidence.

Page 1 of I
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PHILIP SERVICES

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

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/gram (t~g/g) dry weight

Compound LOQ BH98-1-3 981109
Pg/g

Naphthalene 0.05 12.7
2-Methylnaphthalene 0.05 41,2
1-Methylnaphthalene 0.05 26.2
Acenaphthylene 0.05 nd
Acenaphthene 0.05 2.45
Fluorene 0.05 4.48
Phenanthrene 0.05 8.28
Anthracene 0.05 nd
Fluoranthene 0.05 0.30
Pyrene 0.05 0.42
Benzo(a)anthracene 0.05 0.06
Chrysene 0.05 0.09
Benzo(b)fluoranthene 0.05 0.05
Benzo(k)fluoranthene 0.05 nd
Benzo(a)pyrene 0.05 nd
Indeno(1,2,3-cd)pyrene 0.05 nd
Dibenzo(a,h)anthracene 0.05 nd
Benzo(ghi)perylene 0.05 nd

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

Acenaphthene-dl0 100%
Benzo(a)pyrene-d 12 85%

Date: 17-Nov-98

I
I
I
I
I
I
I
I
I
I



Page 2 of 3

PHILIP SERVICES

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

I Compound

Naphthalene

I 2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylene

i ,’ ,cenaph~hene
Fluorene
Phenanthrene
Anthracene

I F luoranthene
Pyrene
Benzo(a)anthracene

I Chr~sene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

i Benzo(ghi)perylene

Surrogate Standard Recoveries

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/gram (pg/g) dry weight Date: 17-Nov-98

Method Blank Spiked Method Blank

LOQ Upper % Lower Upper
pg/g Result Limit Accept Recovery Limit Limit

0.05 nd 0.05 yes 78
0.05 nd 0.05 yes 71
0.05 nd 0.05 yes 73
0.05 nd 0.05 yes 82
0.05 nd 0.05 yes 81
0.05 nd 0.05 yes 84
0.05 nd 0.05 yes 85
0.05 nd 0.05 yes 88
0.05 nd 0.05 yes 92
0.05 nd 0.05 yes 92
0.05 nd 0.05 yes 89
0.05 nd 0.05 yes 90
0.05 nd 0.05 yes 96
0.05 nd 0.05 yes 92
0.05 nd 0.05 yes 93
0.05 nd 0.05 yes 78
0.05 nd 0.05 yes 83
0.05 nd 0.05 yes 76

I Acenaphthene-dl0 76% 75
Benzo(a)pyrene-d12 86% 87

Accept

30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes
30 120 yes

30 120 yes
30 120 yes



PHILIP SERVICES

Page 3 of 3

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

Polynuclear Aromatic Hydrocarbons (PAH’s)

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

Date received: November 10, 1998
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 8270B (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

Date: 17-Nov-98i

I
I
I
I
I
I
I
I
I
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PHILIP SERVICES

Client:

I

0EC 0 8 1998

MORROW ENt/IRON,~.~_u ?/TAL
CONSULTANTS INC.

WINNIPEG

Morrow Environmental Consultants inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

I Arm: Alex Man

I
Analysis Performed:

! Methodology:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11-C32
BTEX and Total Volatile Hydrocarbons(Manltoba Criteria)

1)The characterization of HydroCarbon in soft by GC
amlysis, 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 quantitadon with Surrogate stds.
U.S. EPA Method No. 3810(ModL, fcation)

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

I Instrumentation: I) GC/FID/FID, Hewlett-PackardlI GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

I Sample Description: Soil

i QA/QC:

Results:

I
I
I
I

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant
Service Manager

Certi’~ed By
N. Boulton. B.Sc., C.Chem.
Customer Service Manager

November 11/98
November 23/98

G984387
96-w238-VG

EA WestonYrd
W8140

JDT

I
I

All work recorded herein has been done in accordance with normal professional standards using accep(¢d testing methodologies and Qik/QC procedures. Phifip
Analytical is limited in liability to the actual cost of the perfnent analyses done. Your samples will be retained by PASC for a period or" 30 days following repo~ng



Clieut : Morrow Envirotunental COILSultaots Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: November 23/98
Lab Ref# : G984387
Lab Quote#: 96-w238-VG
Client PO#: EA WcstoaYrd
Client Ret~: W8140

SAMPLE ID UppeJ" I,owcr Ilppcr
(spike) LOQ U~fits Resull Lilnit Acccpl R~ult Limi Limit Accept

t~ 0.02 mg/~g nd 0.04 y¢~ 87 60 120 y~
m 10 mg/kg nd 10 yes 93 60 120 ye~
m 0.04 mg/l~ nd I).08 yes 91 60 120 yez

Matrix Sl~ikc

Lowe.r Uppcr

Result Targ¢l ~imlt Limit ACcel~

LOQ - Limit of Quant~tation = lowest level of the parameter that can be quantified with confidence
÷ = Unavailable due to dilution required for analysis
na = Not Applicable
m = lasul’ficieat Sample Submitted
nd = parameter not detected
1R = trace level less Ihan LOQ

l’age I
||



I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

Parameter LOQ    Units
Date Sampled >

BH98-10-3

PDMO

2.66

0.26

933

17.3

98/11/10

EDMO?

1700

nd

0.05

0.03

0.29

98111110

EDMO?

3560

0.02

40

0.61

EDMO?

3’160

nd

0.09

0.02

46

0.52

November 23/98
G984387

96-w’238-VG
EA WestonYrd

W8140

BH93-7-3

ED?

1290

nd

0.56

0.03

1.43

I
I
I
I
I

LOQ Limit of Quandtadon" = lowest level or" the parameter that can b¢ quantified with confidence.

ED? Contaminant elutes in the diesel range but does not match reference standard.

EDMO? Contaminant �lutes across the diesellmotor oil range but does not match reference standards.

n,~ Not Applicable

ted parameter not detected ! = LOQ higher than listed due to diludon ( ) Adjusted LOQ

PDMO Predominantly Diesel with some Motor Oil.

Page 1 of 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Clieat Ref#:

November 23/98
G984387

96-w238-VG
EA WestonYrd

W8140

I
I
I
I

Date Sampled >

Total $~miVolltJl¢ Hydrocarbo~(Cll-C32)

LOQ

98/11/10

PDMO

3200

0.70

0.04

96

1.60

Bnga -9-3

98111110

PDMO

0.65

I
I
I
I
I
I
I
I
I
I

na Not Applicable

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

PDMO Predominantly Diesel with some Motor Oil.

I
I
I

Page 2 of 2

I
I
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PHILIP SERVICES

Client:

Fax:

Morrow Environmental Consultants Inc.
Unit E. 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

OEC 0 8 1998

MORROW
CONo~ULT/~NTS INC.

WINNIPEG

I Arm:    Alex Man

I
Anaiysis Performed:

I Methodology:

I
I Sample Description:

Certificate of Analysis

Mineral Oil and Grease(Gravimetric)

1) Analysis of Mineral Oil and Grease gravimetricaily in
soil.
U.S. EPA Method No. 413.1

1) Sartorius Research Balance, Model R2OOD

Soil

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

QA/QC:

Results:

Refer to CERTIHCATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

November 11/98
November 20/98

G984387
96-w238-VG

EA WestonYrd
W8140

JDT

I
I
I

Certified By
Elaine Grant
S,e,D’jge~ Manager..

C~ertlliedl BY 1
N\ Boultbn, B:Sc., C.Chem.
Cu)om’~r Service Mamger

:\It work recorded h,:tein has been done in accordance with normal professional standards using accepted testing methodologi¢~ and QAJQC procedures. Philip
Analytical is limited in liability o3 the actual cost of the p,:rtinent analyses done. Your samples will be retained by PASC for a period of 30 day~ following .,’~porting



Client : Morrow Envirotunental Co~usultants Inc.
Contact: Alex Matt

Analysis of Soil, expressed on a dry weight basis

Philip Analydcal Services Corp

Certificate of Qnality Control
Date Reported: November 20198
Lab Ref# : G984387
Lab Quote#: 96-w238-VG
Client PO#: EA WestonYrd
Client Ref~: W8140

SAMPLE ID

LOQ Uaits

l’roct~ Illauk Proct-ss % Ret’overy l~|atrix Spike Overall

Upper Lower Upper Lowcx Upper Q~

= Ulutvailable due to dilutitJn required Ibr analysis
na = Not Applicable
rts = Insufficient S~mple Submitted

~ = wac~ level less than LOQ
(b) = Analylc tesulls oil REPORT of ANALYSIS have been background corrected fi~r the process blank.

Page 1 of 1
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i

"
LOQ

i
i
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

November 20/98
G984387

96-w238-VG
EA WestonYrd

W8140

Date Sampled >

BH98-10-3

98/11/10

7650 6650

BH98-6-I

Replicate

664o

Limit of Quanfitation = lowest level otthe parameter that can be quantified with confidence.

Page 1 of 1



PHIL|P SERVICES
.NA,’,’.., ~.I_N ALMO,qRO!.7 ’: , . ......

CONSULTA~T:3 INC.
WINNIPEG

I
I
I

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:     204-477-9194

Attn:    J. Derek Tdnke

Certificate of Analysis

Date Received: November 24/98
Date Reported: December 1198
Lab Ref#: G984636
Lab Quote#: 96-W238-VG
Client PO#: EE98084/WSTN YD
Client Ref#: W8140
Sampled By: JDT

Analysis Performed:

Methodology:

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

1)The characterization of Hy~oCarbon in soil by GC
amlysis, following a solvent extraction.
U.S. EPA Method No.801 l(microextraction)

2)Analysis of Benzene, Toluene. Ethylbenzene, Xylenes &
Volatile FIydroc~bons by Static Headspace Capillary GC-P
ID/FID. External std quantitadon with Surrogate stds.
U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-PackardlI GC, Dual injector, Dual FID, A/S
2) Variaa 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.

Certified B~y
Elaine Grant

,lamger

Certi~ied By ~,
N. B(oultdn, B.Sc.. C.Chem.
Cust6mdr Service Manager

I
I
I
I
I

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



Client : Morrow Envirolunental Cot~ultants Inc.
Contact: J. Derek Triake

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

(spike) LOQ

m 0.02

IJplvcr

Unila    Rtsull Liati! Accept

December 1/98
G984636

96-W238-VG
EE98084AVSTN YD

W8140

108 60 120

104 60 120

106 60 120

84 60 120

106 60 120

Matrix Spike

Lowo- Uppt.r QC
Accept Result Taege~ Limit LkuJt Accep~

LOQ -- Limit of Quandtadon = lowest level of the parameter that can be quantified with confidet~ce
---- Unavailable due to dilution required for analysis

rm = Not Appliczble
m = Lasufftcient Sample Submitted
na = parameter not detected
TR = trac* level less than LOQ

Page 1 of I



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dut weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

December 1/98
G984636

96-W238-VG
EE98084/WSTN YD

W8140

Parameter LOQ    Units

Date Sampled >

l’ottl SemiVolaOl¢ Elydroeadmra(Cll-C32) 10,0

981112

98/ll/12

PDMO

21100

nd

9.88

nd

1310

17.4

Replicate

PDMO

21LQO

lb.2

LOQ Limit of Quantitation -- lowest level or" the parameter that can be quantified with confidence.

na Not Applicable

nd parameter not detected ! = LOQ higher than li~ted due to dilution ( ) Adjusted LOQ

PDMO Predominantty Diete| ~th ~m¢ Mot~t Oil.

Page 1 of 1
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PHILIP SERVICES

i Client:

I

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

I Attn: A!exMan

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

I
I
I
I
I
I

,amalysis Performed:

Methodology:

I~trumentadon:

Sample Description:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guideliaes), C 11-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 l(microextracdon)

2)AnaIysis of Be£zene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quamitarion with Surrogate stds.
U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-PackardII GC, Dual injector, Dual FID, A!S
2) Varia~ 3400 GC PIDtFID, Genesis Headspace Analyzer

Soil

November 13/98
November 23/98

G984442
96-w238-VG

EAAVeston Yrd
W8 140

JDT

i QA/QC:

Results:

I
I
I
I

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant
Service Manager

C~rtified By
N. Boulton, B.Sc., C.Chem.
Customer Service M;umger

All work recorded herein has been done in accordance with normal professional standard= using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost or’the pertinent analyses done. Your samples will be r¢~ined by pASC tbr = period of 30 days following reporting



Client : Morrow Enviroranental Cottsultants Inc.

Coronet: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Qnality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Refff:

November 23/98
G9844-42

96-w238-VG
EA/Westoa Yrd

W8140

Proct~s Blank
SAMPLE ID Ulqa:r

(spike) LOQ    U~s Rt~ul Limit Areept
I,owcr Upl~zr Lower Upper QC

Accepc.alxle

LOQ = Limit of Quantit~tion = lowest level of the parameter Ihat can be quantified with ctmlidcllCC
= Unavailable due to dilution required for analysi~

na = Not Appli~ble
m -- Insufficient Sample Submitted
nd = param~er not delecled
TR = trac~ level less than LOQ
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
G984442

96-w238-VG
EA/Weston Yrd

W8 140

Date Sampled >

Ethylb~en©

LOQ

0.02

0.02

0.02

UaR~

EDMO?

01000

Replicate

EDMO?

31300

0.05

0.75

0.05

205

BH98-16-2

98/11/12

EDMO?

2670

nd

nd

0.02.

nd

tad

BH98-17-2

98/11/12

9770

1.76

0.07

610

9.49

98/11/12

EDMO?

36100

0.04

0.14

0.08

nd

0.27

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

I range but does not match reference standards.EDMO? Contaminant thediesellmotor

EKD? Contaminant elutes in the keroseneldiesel range but does not match reference standards.

na Not Applicable

I nd parameter not detected ! = LOQ than listedhigher duetodilution ( ) LOQ

Page 1 of 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Coo.sultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
(3984442

96-w238-VG
EA/Weston Yrd

W8 t40

Date Sampled >
LOQ Unit~

BH98-19-8

98111112

EDMO?

26600

BH98-20-1

98111112

E~MO?

62.1

98/11/12

0.0~ 0.03

0.06

0.06

nd

0,20

nd

nd

nd

nd

tad

nd

nd

LOQ Limit of Qoanfitation = lowest level or’the parameter that can be quantified with confidence.

Not Requested

EDMO? Contaminant elutes across the diesel/motor oil 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
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Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G984442B
Matrix: Soil

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/gram (IJg/g) dry weight Date: 23-Nov-98

Compound LOQ BH98-19-12 BH98-19-12
I pg/g 981112 981112

DF=250 Dup.
DF=250

I Naphthalene 12.5 606 364
2-Methylnaphthalene 12.5 177 106

I 1-Methylnaphthalene 12.5 97 59
Acenaphthylene 12.5 39 24
Acenaphthene 12.5 352 193

i Fluorene 12.5 415 236
Phenanthrene 12.5 1970 1250
Anthracene 12.5 685 381
Fluoranthene 12.5 1830 1060

I 12.5 1510 862Pyrene
Benzo(a)anthracene 12.5 664 354
Chrysene 12.5 590 319

I Benzo(b)fluoranthene 12.5 490 251
Benzo(k)fluoranthene 12.5 448 228
Benzo(a)pyrene 12.5 595 317

I Indeno(1,2,3-cd)pyrene 12.5 362 194
Dibenzo(a,h)anthracene 12.5 75 35
Benzo(ghi)perylene 12.5 289 164

I
I

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

Acenaphthene-d 10
Benzo(a)pyrene-d12

N/A N/A
N/A N/A

I
I
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PHILIP SERVICES

ClienI: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G984442B
Matrix: Soil

Compound

Naphthalene
2-Methylnaphthalene
1-Melhylnaphthalene
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-d 10
Benzo(a)pyrene-d12

Polynuclear Aromatic Hydrocarbons (PAH’s)

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

Method Blank Spiked Method Blank

LOQ Upper % Lower Upper
pg/g Result Limit Accept Recovery Limit Limit Accept

0.05 nd 0.05 yes 81 30 120 yes ¯
0.05 nd 0.05 yes 66 30 120 yes I
0.05 nd 0.05 yes 69 30 120 yes
0.05 nd 0.05 yes 88 30 120 yes
O.O5 nd O.05 yes 49 30 120 yes ¯
0.05 nd 0.05 yes 57 30 120 yes
0.05 nd 0.05 yes 78 30 120 yes
0.05 nd 0.05 yes 81 30 120 yes I
0.05 nd 0.05 yes 106 30 120 yes
0.05 nd 0.05 yes 107 30 120 yes
0.05 nd 0.05 yes 85 30 120 yes ¯
0.05 nd 0.05 yes 87 30 120 yes ¯
0.05 nd 0.05 yes 88 30 120 yes
0.05 nd 0.05 yes 81 30 120 yes ¯
0.05 nd 0.05 yes 86 30 120 yes I0.05 nd 0.05 yes 96 30 120 yes
0.05 nd 0.05 yes 96 30 120 yes
0.05 nd 0.05 yes 90 30 120 yes ¯

49% 46     30    120
83% 80 30     120 yes
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I

Client: Morrow Environmental Consultants Inc.

i Proiect Reference: W8140
Work Order Number: G984442B
Matrix: Soil

Polynuclear Aromatic Hydrocarbons (PAH’s)
Date: 23-Nov-98

!
!

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

!
!

ANALYTICAL METHOD:

Date received: November 13, 1998
Date extracted: November 19, 1998
Date analysed: November 21, 1998

~l~,he soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
dichloromethane/acetone. The extracts were cleaned up using aIumina column chromatography. Analysis was

10erformed by gas chromatography/mass spectrometry using U.S. EPA Method 8270B (modified).
REPORT DISCUSSION:

~he 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.

INO TE: 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

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

I,JOB APPROVED BY:

I
Grazyna Blazejewsk~, ~’i~ii~.CJ~e-~" m.
Chemist, Mass Spectrometry Services



PHILIP SERVICES

Client : Morrow Environmental Consultants Inc.
1420 Clarence Ave, Unit E

Winnipeg MB R3T 1T6
Contact : Alex Man
Client project : W8140
PASCjob # : G984442

Date: Nov.18, 1998

Certificate of Analysis

AnaLysis Performed:

Methodology:

instrumentation:

Polychiodnated Biphenyls (PCE~’s)

Determination of total PCB’s in soil by solvent extraction,
followed by flodsil cleanup and analysis by capillary GC/ECD
with external standard quantitation.
U.S. EPA Method No. 8082

Hewlett-Packard 5890 I1 with autosampler, ECD, and Chemstation

Sample Description: Soil

Results: 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/Q� 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.

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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



i Client : Morrow Environmental ConsultantsInc.
1420 Clarence Ave, Unit E

Winnipeg MB R3T 1T6

I
Contact : Alex Man
Client project : W8140
PASCjob# : G984442

I Matrix       Soil

Report of Analysis

Date: Nov.18, 1998

I
I
I
I

Total PCB’s
ug/g

1
2
3
4

L.O.Q. 0.05

Reagent Blank ND
Spiked Reagent Blank 87%
BH98-19-12 ND
Repeat ND

DCBP
% Recovery

91%
91%
120%
120%

L.O.Q. = Limit of Quantitation
i N.D = Not Detected

ug/g= micrograms per gram
DCBP= Decachlorobiphenyl (surrogate standard)

!



PHILIP SERVICES

WINNIPEG "

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Arm: Alex Man

Date Received: November 14/98
Date Reported: November 23/98
Lab Ref~: G984466
Lab Quote#: 96-W238-VG
Client PO#: EA Weston Yard
Client Ref#: W8140
Sampled By: JDT

Certificate of Analysis I
Analysis Performed:

Methodology:

Extractable Hydrocarbons(Manitoba Guidelines), C 11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons

1) "The characterization of HydroCarbon in soil by GC
a~alysis, following a solvent extraction.
U.S. EPA Method No.8011(mlcroextraction)

2)Azalysis of Benzene, Toluene, Ethy/benzene, Xylez~es &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
IDiFID. External std quanti~ation with Surrogate stds.
U.S. EPA Method No. 3810(bIodification)

3)Purge & Trap capillary GC/MS analysis of Soil samples
for Total Purgeables.
U.S. EPA Method No. 5030

I
I
I
I
I

Instnmaentatlon: 1)GC/FID/FID, Hewlett-PackardTI GC, Dual injector, Dual FID, A/S
2)Varian 3400 GC PID/FID, Genesis Head@ace Analyzer
3)Purge & Trap-GC/MS

I
I
I
I
I
¯

All w,~rk recorded herein has been done in accordance with normal proPessional standards using accepted testing methodologies ~nd QA/QC procedures. Philip1
Anaiytica[ 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 reporUng

¯
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PHILIP SERVICES

I Client:

I
i

Fa:t: 204-477-9194

Arm: A!ex Man

I

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Certificate of Analysis

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

November 14/98
November 23/98

G984466
96-W238-VG

EA Weston Yard
W8140

JDT

I
I
I

Sample Description:

QA/QC:

Results:

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

I
I
I
I
I
I
I
I
I

Certified By
Elaine Grant
Service Manager

Certi
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 Qt~JQC proeedure~. Philip
Analytical is limlted in liability to the actual cost of the pcrti=~cnt analyses done. gout samples will ~ ~taincd by PA~C ,rot a period of 30 days tbllowing reporting



Client : Morrow Environmental Consultants lnci
Contact: Alex Man

Analysis of Soi!, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Rct~:

SAMPI,E ID

November 23/98
G984466

96-W238-VG
EA Westoa Yard

W8140

Matrix Spike 0 vt::rall

Lower Upper

Accept Result Target Limit I~imlt Accep~

LOQ -~ Limit of Quanlitation -- lowest level of the parameter that can be quantified with cotllldezlce
= Unavailable due to dilution required lbr analysis

aa = Not Appli~ble
as = lasul~icient Sample Submitted
nd = parameter not detected
TR = trac~ level less than LOQ
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Enviromnental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

Date Sampled >

LOQ Units 981113

nd

BH98.224-

981113

98111113

nd

nd

nd

nd

nd

BH98-24-3.

981113

nd

nd

981113

17400

nd

November 23/98
G984466

96-W238-VG
EA Weston Yard

W8140

BH98-26-I-

981113

98/11/13

PMOK

35900

77

I
I
I

LOQ Limit of Quanfitafion = lowest level of the parameter that can be quantified with coafidence.

Not Requested

EMO? Contaminant elutes in the motor oil range but does not match ret’erence standard.

na Not Applicable

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

PMOK Predominantly Motor Oil with some Kerosene.

I Page 1 or’2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dxy weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
G984466

96-W238-VG
EA Weston Yaxd

W8140

Parameter LOQ    Units 981113
Replicate

BH98-28-3-

981113
98/11/13

nd

nd

nd

ad

nd

BH98-28-3-

981113

Repficate

pat

nd

nd

nd

nd

nd

nd

I
I
I
I
I
I
I
I
I
I
I
I
I
I
l

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

Not Requested

Not Applicable

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

I
I
I

Page 2 of 2
I
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PHILIP SERVICES 1998

CON3ULTANT~ IN{3,
W|NN|PEQ

I Client: Morrow Environmental Conaultant~ Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

’ I Attn: Alex Man

Certificate of Analysis

Date Received: November 14/98
Date Repot’ted: November 23/98
Lab Ref#: G984466
Lab Quote#: 96-W238-VG
Cliem PO#: EA Weston Yard
Client Ref#: W8140
Sampled By: J’DT

i
Analysis Performed:

Methodology:

!

Mineral Oil and Grease(Gravknetric)

1) Analysis of Mineral Oil and Grease gravimetrically in
soil.
U.S. EPA Method No. 413.1

i
[nstrttmentadon:

Sample Description:

I QA!QC:

1) Sartorius Research Balance, Model R200D

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

i Resuhs:
Refer to REPORT of ANALYSIS attached.

I
I
I
I
I
I

Certified By
ElaJ.ne Grant
Service Manager

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

ALL work recorded herein ban been done in accordance with normal pmt’essional standards using accepted testing methodologien and QA/QC procedures. Philip
Analytical is limited in li=bility to the actual cost of the pe~nent analyses done. Your s=mples will be retained by PASC tbr a period of 30 d~ys following repo’fing



Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ret~:

November 23/98
G9844c.66

96-W238-VG
EA Weston Yard

W8140

(spike) LOQ Units Accept

LOQ = Limit ofQuantJtafion = lowest level of the parameter that can be quantified with cotflidence
= Ur~vailable due to dilulion required lbr analysis

na = Not Applicable
n~ = Insufficient Sample Submitted
nd = parameter not delected
TR = t~ce level less than LOQ
(b) = Anzlyte results on REPORT of ANAIXSIS have been background corrected lbr the process blank.

Page 1 of 1



I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Amalysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
G984466

96-W238-VG
EAWeston Yard

W8140

Date Sampled >

BH98-24-3-

981113
98111113

82O

BH98-24-3-

981113
Rep~cate

LOQ Limit of Quantitation = lowest level of~e pai-ameter that can be quantified with confidence.

Page I of I



PHILIP SERVICES

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

Contact : Alex Man
Client project : W8140
PASC job # : G984466

Certificate of Analysis

Oate: Dec. 3,1998

[:IEC 1 5

MORRO’;! !Zi’4VIRONME NTAL
CONSULTANTS INC.

WINNIPF..G

I
I
I
I
I

Analysis Performed:

Methodology:

Instrumentation:

Polychlodnated Biphenyls (PCB’s)

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

Hewlett-Packard 5890 II with autosampler, ECD, and Chemstation

Sample Description: Soil

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

I
I
I
I
I
I
I

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

I
I
I
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PHILIP SERVICES

I
I Client : Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Ave
Winnipeg MB R3T 1T6

I Contact : Alex Man
Client project : W8140
PASC job # : G984466

I Matrix : Soil

Date: Dec. 3,1998

I Report of Analysis

I
I
I
I
I

L.O.Q.

I
2
3
4
5

Reagent Blank
Spiked Reagent Blank
BH98-26-1-981113
BH98-26-1-981113 Repeat
BH98-22-1-981113

Total PCB’s DCBP
ug/g % Recovery

0.05

ND 119%
110% 87%
3.73 ND

3.89 ND
ND 78%

I
I
I Note: PC8 detected in sample BH98-26-1-981113 is a mixture of Aroclor 1260 & 1254.

I
I
I

L.O.Q. = Limit of Quantitation
N.D = Not Detected
ug/g= micrograms per gram
DCBP= Decachlorobiphenyl (surrogate standard)



PHILIP SERVICES

Page 1 of 3 I
I
i
i
i

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G984466B
Matrix: Soil

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/gram (pg/g) dry weight Date: 23-Nov-98

I
I

Compound LOQ BH98-24-3 LOQ BH98-25-2
pg/g 981113 I~g/g 981113

DF=10

Naphthalene 0.05 nd 0.5
2-Methylnaphthalene 0.05 nd 0.5
1-Methylnaphthalene 0.05 nd 0.5
Acenaphthylene 0.05 nd 0.5
Acenaphthene 0.05 nd 0.5
Fluorene 0.05 0.06 0.5
Phenanthrene 0.05 0.28 0.5
Anthracene 0.05 0.07 0.5
Fluoranthene 0.05 0.15 0.5

Pyrene 0.05 0.11 0.5

Benzo(a)anthracene 0.25 nd 2.5
Chrysene 0.25 nd 2.5

Benzo(b)fluoranthene 0.25 nd 2.5

Benzo(k)fluoranthene 0.25 nd 2.5
Benzo(a)pyrene 0.25 nd 2.5

Indeno(1,2,3-cd)pyrene 0.25 nd 2.5

Dibenzo(a,h)anthracene 0.25 nd 2.5

Benzo(ghi)perylene 0,25 nd 2.5

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

Acenaphthene-dl0
Benzo(a)pyrene-d12

38%
84%

nd
1.1
1.3
nd
nd
0.5
2.0
nd
0.9
0.9
nd
nd
nd
nd
nd
nd
nd
nd

89%
94%

I
I
I
I
I
I
I
I
I
i
i



I Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G984466B
Matrix: Soil

Compound

PHILIP SERVICES

t
Page 2 of 3

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/gram (pg/g) dry weight Date: 23-Nov-98

Method Blank Spiked Method Blank

LOQ Upper % Lower Upper
pg/g Result Limit Accept Recovery Limit Limit

I Naphthalene 0.05 nd 0.05 yes 70 30 120
2-Methylnaphthalene 0.05 nd 0.05 yes 57 30 120
1-Methylnaphthalene 0.05 nd 0.05 yes 58 30 120

I Acenaphthylene 0.05 nd 0.05 yes 70 30 120
Acenaphthene 0.05 nd 0.05 yes 52 30 120
Fluorene 0.05 nd 0.05 yes 59 30 120
Phenanthrene 0.05 nd 0.05 yes 80 30 120I Anthracene 0.05 nd 0.05 yes 86 30 120
Fluoranthene 0.05 nd 0.05 yes 110 30 120
Pyrene 0.05 nd 0.05 yes 111 30 120

I Benzo(a)anthracene 0.05 nd 0.05 yes 91 30 120
Chrysene 0.05 nd 0.05 yes 92 30 120
Benzo(b)fluoranthene 0.05 nd 0.05 yes 97 30 120

I Benzo(k)fluoranthene 0.05 nd 0.05 yes 86 30 120
Benzo(a)pyrene 0.05 nd 0.05 yes 93 30 120
Indeno(1,2,3-cd)pyrene 0.05 nd 0.05 yes 110 30 120

I Dibenzo(a,h)anthracene 0.05 nd 0.05 yes 109 30 120
Benzo(ghi)perylene 0.05 nd 0.05 yes 101 30 120

i Surrogate Standard Recoveries

Acenaphthene-dl0
Benzo(a)pyrene-d12

!

Accept

¯ yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

. yes
yes
yes
yes
yes
yes
yes
yes

51% 49 30     120     yes
86% 87 30     120     yes

I
I



PHILIP SERVICES

Page 3 of 3

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140’
Work Order Number: G984466B
Matrix: Soil

Polynuclear Aromatic Hydrocarbons (PAH’s)
Date: 23-Nov-91

I
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 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
dichloromethane/acetone. The extracts were cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270B (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 QAJQC 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:

Grazyna Bla;~ejew~"ka, M.Sc., C.Chem.
Chemist, Mass Spectrometry Services

I
I
I
I
I
I
I
I
I
I
I.
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PHILIP SERVICES

I
I
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I
I
I
!

December 18, 1998

Mr. Derek Trinke
Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Avenue
Winnipeg, Manitoba
R3T IT6

Re: Proiect No. W8140 - Philip Report for Volatile Organic Compounds No. G984466V

A typogaphical error was discovered on the original report for the recovery of rrv’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.

I
I
I

Sincerely,

Ron Corkum
Manager, Mass Spectrometry Services



PHILIP SERVICES

Page 1 of 5

i
Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G984466V
Matrix: Soil

Compound LOQ
#gig

Chloromethane 0.005
Vinyl chloride 0.003
Bromomethane 0.005
Chloroethane 0.005
Tdchlorofluoromethane 0.005
Acetone 0.050
1,l-Dichloroethene 0.002
Dichloromethane (Methylene Chloride) 0.010
trans-1,2-Dichloroethene 0.002
Melhyl-t-Butyl Ether 0.002
1,1-Dichloroethane 0.002
Methyl Ethyl Ketone (MEK) 0.025
cis-1,2-Oichloroethene 0.002
Chloroform 0.002
1,2-DichIoroethane 0.002
1,1,1 -Trichloroethane 0.002
Carbon Tetrachloride 0.002
Benzene 0.002
1,2-Dichloropropane 0.002
Trichloroethene 0.002
Bromodichloromethane 0.002
cis-1,3-Dichloropropene 0,002
Methyl Isobutyl Ketone (MIBK) 0.025
trans-1,3-Dichloropropene 0.002
1,1,2-Trichloroethane 0.002
Toluene 0.002
2-Hexanone 0,025
Dibromochloromethane 0.002
1,2-Dibromoethane (Ethylene dibromide) 0,002
Tetrachloroethene (Perchloroethylene) 0.002
1,1,1,2-Tetrachloroethane 0.002
Chlorobenzene 0.002
Ethylbenzene 0.002
m-Xylene & p-Xylene 0,002
Bromoform 0.002
Styrene 0.002
1,1,2,2-Tetrachloroethane 0.002
o-Xylene 0.002
1,3-Dichlorobenzene 0.002
1,4-Dichlorobenzene 0.002
1,2-Dichlorobenzene 0.002

Surroga[e Standard Recoveries:
Dibromol]uoromethane
Toluene-d8
4-Bromot]uorobenzene

Conlrol Limits:

VOLATILE ORGANIC COMPOUNDS
(Revised Final Report)

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

BH98-25-2
981113

nd
nd
nd
nd
nd

0.212
nd
nd
nd
nd
nd

0.037
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

0,002
nd
nd
nd
nd
nd
nd
nd

0.003
nd
nd
nd

0,004
nd
nd
nd

70-130%

100%
113%
75%

Date: 18-Dec-98
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G984466V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS
(Revised Final Report)

Units: micrograms/gram (t~g/g) dry weight
Date: 18-0ec-98

Method Blank Spiked Method Blank

LOQ Upper % Lower Upper

Compound pg/g Result Limit Accept Recovery Limit Limit Accept

Chloromethane 0.005 nd " 0.005 yes 97 70 130 yes

Vinyl chloride 0.003 nd 0.003 yes 92 70 130 yes
Bromomethane 0.005 nd 0.005 yes 97 70 130 yes

Chloroethane 0.005 nd 0.005 yes 105 70 130 yes
Tdchlorofluoromethane 0.005 nd 0.005 yes 99 70 130 yes

Acetone 0.050 nd 0.050 yes 100 60 140 yes

1,1-Dichloroethene 0.002 nd 0.002 yes 99 70 130 yes

Dichloromethane (Methylene Chloride) 0.010 nd 0.010 yes 101 70 130 yes
trans-1.2-Dichloroethene 0.002 nd 0.002 yes 100 70 130 yes
Methyl-t-Butyl Ether 0.002 nd 0.002 yes 102 70 130 yes

1,1-Dichloroethane 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-!.2-Oichloroethene 0.002 nd 0.002 yes 102 70 130 yes
Chloroform 0.002 nd 0.002 yes 99 70 130 yes

!,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

Carbon Tetrachloride 0.002 nd 0.002 yes 99 70 130 yes
Benzene 0.002 nd 0.002 yes 101 70 130 yes
1,2-Dichioropropane 0.002 nd 0.002 yes 104 70 130 yes
Trichioroethene 0.002 nd 0.002 yes 102 70 130 yes
Bromodichloromethane 0.002 nd 0.002 yes 98 70 130 yes
cis-1,3-Dichloropropene 0.002 nd 0.002 yes 103 70 130 yes
Methyl Isobutyl Ketone (MIBK) 0.025 nd 0.025 yes 106 60 140 yes
trans-l,3-Dichloropropene 0.002 nd 0.002 yes 101 70 130 yes
1,1,2oTrichloroethane 0.002 nd 0.002 yes 98 70 130 yes

Toluene 0.002 nd 0.002 yes 100 70 130 yes
2oHexanone 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-Te~rachloroethane 0.002 nd 0.002 yes 98 70 130 yes

Chtorobenzene 0.002 nd 0.002 yes 101 70 130 yes
Ethylbenzene 0.002 nd 0.002 yes 97 70 130 yes

m-Xylene & p-Xylene 0.002 nd 0.002 yes 98 70 130 yes
Bromoform 0.002 nd 0.002 yes 101 70 130 yes

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 0.002 nd 0.002 yes 95 70 130 yes

1,4-Dichlorobenzene 0.002 nd 0.002 yes 96 70 130 yes
0.002 nd 0.002 yes 95 70 130 yes1,2-Dichlorobenzene

Surrogate Standard Recoveries:
Oibromofluoromethane 99% yes 101 70 130 yes
Toluene-d8 103% yes 98 70 130 yes
4-Bromofluorobenzene 89% yes 99 70 130 yes
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Client: Morrow Environmenta~ Consultants
Project Reference: W8140
Work Order: G984466V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS
(Revised Final Report)

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

Compound LOQ BH98-26-1 BH98-26-1
pg/g 981113 981113

DF=4 DF=4
Dup.

Chloromethane 1.0 nd nd

Vinyl chloride 0.5 nd nd

Bromomethane 1.0 nd nd

Chloroethane 1,0 nd nd

Trichlorofluoromethane 0.2 nd nd

Acetone 10.0 nd nd

1,1-Dichloroethene 0.1 nd nd

Dichloromethane (Methylene Chloride) 0.5 nd nd

trans-1,2-Dichloroethene 0.1 nd nd

Methyl-t-Butyl Ether 0.1 nd nd

1,1-Dichloroethane 0.1 nd nd

Methyl Ethyl Ketone (MEK) 5.0 nd nd

cis-1,2-Dichloroethene 0.1 nd nd

Chloroform 0.1 nd nd

1,2-Oicb, ioroethane 0.1 nd nd

1,1,1 -Trichloroethane 0.1 nd nd

Carbon Tetrachloride 0.1 nd nd

Benzene 0.05 nd nd

1,2-Dich!oropropane 0.1 nd nd

Trich!oroetiqene 0.1 nd nd

Bromodich/oromethane 0.1 nd nd

cis-1,3-Dichloropropene 0.1 nd nd

Methyl Isobutyl Ketone (MIBK) 5.0 nd nd

trans-1,3-Dichloropropene 0.1 nd nd

1,1,2-Trichloroethane 0.1 nd nd

Toluene 0.1 nd nd

2-Hexanone 5.0 nd nd

Dibromochloromethane 0.1 nd nd

1,2-Dibromoethane (Ethylene dibromide) 0.1 nd nd

Tetrachloroethene (Perchloroethylene) 0.1 nd nd

1,1,1,2-Tetrachloroethane 0.1 nd nd

Chlorobenzene 0.1 nd nd

Ethytbenzene 0.1 nd nd

m-Xylene & p-Xylene 0.1 nd nd

Bromoform 0.1 nd nd

Styrene 0.1 nd nd

1,1,2,2-Tetrachloroethane 0.1 nd nd

o-Xylene 0.1 nd nd

1,3-Dichlorobenzene 0.1 nd nd

1,4-Dichlorobenzene 0.1 nd nd

1,2.Dichlorobenzene 0.1 nd nd

Surrogate Standard Recover!es: Control Limits: 70-130%

Dibromofluoromethane 107% 104%

Toluene-d8 91% 92%

4-Bromofluorobenzene 106% 108%

Date: 18-Dec-98

I
I
I
I
I
I
I
I
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PHILIP SERVICES

I ;lient: Morrow Environmental Consultants Inc.
}roject Reference: W8140

Work Order: G984466V

i
Matrix: Soil

;ompound

;hloromethane
Vinyl chloride

i ~romomethane
;hloroethane
"richlorofluoromethane

Acetone

I ,1-D{chloroethene
ichl0romethane (Methylene Chloride)

trans-1,2-Dichloroethene

ilethyl-t-ButylEther
,1 -Dich._loroethane
lethyl ethyl Ketone (MEK)

cis-1,2-Dichloroethene
~;hlcroform
~1,2-Dichloroethane

1,1,1 -Trich[oroethane
3arbon Tetrachloride
~enzene
1,2-Dichloropropane
Trichioroethene
Bromodichloromethane
;is-1,3-Dichloropropene
Methyl Isobutyl Ketone (MIBK)

Ilrans- 1,3-Dichloropropene
,1,2-Trichloroethane

Toluene

~1D-Hexan°ne
ibromochloromethane
,2-Dibromoethane (Ethylene dibromide)

Tetrachloroethene (Perchloroethylene)

I1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethyfbenzene

im-Xylene & p-Xylene
Bromoform
Styrene
1,1,2,2-Tetrachloroethane

Io-Xylene
1.3-Dichlorobenzene
1,4-Dichlorobenzene

i 1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Dibromot]uoromethane

IiToluene-d84-Bromofluorobenzene

VOLATILE ORGANIC COMPOUNDS
(Revised Final Report)

Units: micrograms/gram (IJg/g) dry weight
Date: 18-Dec-98

Method Blank Spiked Method Blank

LOQ Upper %     Lower Upper
pg/g Result Limit Accept Recovery Limit Limit Accept

1.0 nd 1.0 yes 108 70 130 yes
0.5 nd 0.5 yes 109 70 130 yes
1.0 nd 1.0 yes 112 70 130 yes
1.0 nd 1.0 yes 93 70 130 yes
0.2 nd 0.2 yes 106 70 130 yes
10.0 nd 10.0 yes 100 60 140 yes
0.1 nd 0.1 yes 106 70 130 yes
0.5 nd 0.5 yes 104 70 130 yes
0.1 nd 0.1 yes 105 70 130 yes
0.1 nd 0.1 yes 99 70 130 yes
0.1 nd 0.1 yes 105 70 130 yes
5.0 nd 5.0 yes 106 60 140 yes
0.1 nd 0.1 yes 103 70 130 yes
0.1 nd 0.1 yes 106 70 130 yes
0.1 nd 0.1 yes 103 70 130 yes
0.1 nd 0.1 yes 104 70 130 yes
0.1 nd 0.1 yes 105 70 130 yes
0.05 nd 0.05 yes 103 70 130 yes
0.1 nd 0.1 yes 105 70 130 yes
0.1 nd 0.1 yes 105 70 130 yes
0.1 nd 0.1 yes 100 70 130 yes
0.1 nd 0.1 yes 105 70 130 yes
5.0 nd 5.0 yes 103 60 140 yes
0.1 nd 0.1 yes 102 70 130 yes
0.1 nd 0.1 yes 104 70 130 yes
0.1 nd 0.1 yes 108 70 130 yes
5.0 nd 5.0 yes 106 60 140 yes
0.1 nd 0.1 yes 106 70 130 yes
0.1 nd 0.1 yes 104 70 130 yes
0.1 nd 0.1 yes 104 70 130 yes
0.1 nd 0.1 yes 104 70 130 yes
0.1 nd 0.1 yes 108 70 130 yes
0.1 nd 0.1 yes 103 70 130 yes
0.1 nd 0.1 yes 104 70 130 yes
0.1 nd 0.1 yes 108 70 130 yes
0.1 nd 0.1 yes 107 70 130 yes
0.1 nd 0.1 yes 106 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 116 70 130 yes
0.1 nd 0.1 yes 112 70 130 yes

ControlLimits:70-130%

101% 101 70 130 yes
97% 101 70 130 yes
100% 101 70 130 yes
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PHILIP SERVICES

CIient: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G984466V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS
(Revised Final Report)

Date: 18-Dec-9I

I
Legend: LOQ = Limit of Quantitation

nd= Not Detected Above LOQ
Dup. = Duplicate
DF = Ditution Factor

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

I
I
I

.Analytical Method:

Soil sample BH98-25-2-981113 was anatysed by low level purge & trap (US EPA Method 5035) gas
chromatography/mass spectrometry using US EPA Method 8260B (modified). The jar from which this sample was
taken was only half full. A sisnificant ievet 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,.~c.
Chemist

I
I
I
I
I
I
I
I
I
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I Project Reference: W8140
Work Order Number: G984466A
Matrix: Soil

Client: Morrow Environmental Consultants Ltd. ACID EXTRACTABLES

I Compound
LOQ BH98-22-1 LOQ BH98-26-1 BH98-26-1
pg/g 981113 pg/g 981113 981113

I DF=12.5 Dup.
DF=12.5

Phenol 0.1 nd 1.3 nd nd
2-Chlorophenol 0.1 nd 1.3 nd nd
o-Cresot 0.1 nd 1.3 nd nd
m-Cresol & p-Cresol 0.1 0.1 1.3 nd nd
2-Nkrophenol 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
2,4,6-Trichtorophenol 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
4-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 &

2,3 0.1 nd 1.3 nd nd,4,6-Tetrachlorophenol
2-Methyl-4,6-Dinitrophenol 0.5 nd 6.3 nd nd
Pentachlorophenol 0.2 nd 2.5 nd nd

ISurrogate Standard Recoveries: Control Limits: 30-120%

2-Fluorophenol 44% 51% 49%
Phenol-d5 47% 59% 56%
2,4,6-Tribromophenol 76% 71% 72%

Date: 3-Dec-98

I
I
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PHILIP SERVICES

Client: Morrow Environmental Consultants Ltd.
Project Reference: W8140
Work Order Number: G984466A
Matrix: Soil

ACID EXTRACTABLES

Method Blank
LOQ Upper

Compound ug/g Result Limit Accept

Phenol 0.1 nd 0.1 yes
2-Chlorophenol 0.1 nd 0.1 yes
o-Cresol 0.1 nd 0.1 yes
m-Creso! & p-Cresol 0.1 nd 0.1 yes
2-Nitrophenol 0.1 nd 0.1 yes
2,4-Dime~hylphencl 0.1 nd 0.1 yes
2,4-dichlorophenol 0.1 nd 0.1 yes
4-Chioro-3-Methylphenol 0.1 nd 0.1 yes
2,4,6-Trichlorophenol 0.1 nd 0.1 yes
2,4,5-Trichlorophenol 0.1 nd 0.1 yes
2,4-Dinitrophenol 0.2 nd 0.2 yes
4-Nitrophenol 0.5 nd 0.5 yes
2,3,5,6-Tetrachlorophenol 0.1 nd 0.1 yes
2,3,4,5-Tetrachlorophenol &
2,3,4,6-Tetrachlorophenol 0.1 nd 0.1 yes
2-M ethyl-4,6-Dinitrophenol 0.5 nd 0.5 yes
Pentachlorophenol 0.2 nd 0.2 yes

Surrogate Standard Recoveries:

2-Fluorophenol
Phenol-d5
2,4,6-Tribromophenol

64% 30-120% yes
66% 30-120% yes
61% 30-120% yes

!
Date: 3-Dec-98

Spiked Method Blank

% Lower Upper
Recovery Limit Limit Accept

70 30 120 yes
67 30 120 yes
70 30 120 yes
66 30 120 yes
65 30 120 yes
52 30 120 yes
68 30 120 yes
71 30 120 yes
70 30 120 yes
73 30 120 yes
53 30 120 yes
62 30 120 yes
77 30 120 yes

74 30 120 yes
65 30 120 yes
70 30 120 yes

68 30 120 yes ¯
67 30 120 yes
74 30 120 yes

I

!
!
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Client: Morrow Environmental Consultants Ltd.
Project Reference: W8140
Work Order Number: G984466A
Matrix: Soil

ACID EXTRACTABLES Date: 3-Dec-98

I
I

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

I
I Analytical Me[hod:

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

I The soil samples (10 grams ’,vet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromethane. Analysis was performed by gas chromatography/mass spectrometry using US EPA
Method 8270B (modified).

I Report Discussion:

I
I
I
I
I
I

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 QAJQC 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:

Chemist

I
I
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Client: Morrow Envimnmenm.l Consultants [nc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Arm: Alex Man

Certificate of Analysis

Date Received: November 14/98
Date Reported: November 25/98
Lab Ref#: G984466
Lab Quote#: 96-W238-VG
Client PO#: EE98084,tWSTN YD
Client Ref#: W8140
Sampled By: JDT

Analysis Performed:

Methodology:

Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
Anio~s,IC(F,Cl,Br,NO2,NO3,o-PO4 & SO4), Extraction Req’d i
t7 Element ICP Scaa
pH, Hydrogen Ion Activity, Extraction Required
Acetic Acid Extractlon(For lnorganics)

1) Analysis of arsenic in soil by Hyckide Generation
Atomic .absorption.
U.S. EPA Method No. 7061(Modifications)

2)Analysis of anr.tmony in sol1 by hydride generation.
U.S. EPA Method No. 7042

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

4)A~alysis of ar~ons in soil by Ion C~omatography.
U.S. EPA Method No. 300.0
Standard Methods(!985) No. 429.0

5)Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotomet_r7.
U.S. EPA Me~od No. 6010
(Ministry of Environment ELSCAN)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QAJQ¢ procedures. Philip
Analytical is llmitcd in liability to the actual cost ol’thc pertinent analyses done. Your samples will be retained by PASC for a p~eriod of 30 d~ys t’ollowing rcpo~ng

I
I
I



Client:

!

I Arm:

Morrow Environmenml Consulmntslnc.
U~t E, 1420 Clarence Ave
Wirmipeg, MB, CANADA
R3T IT6

204-477-9194

Alex Man

I Methodology: (Cont’d)

I
I
I
I

Sample Description:

I QA/QC:

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Certificate of Analysis

6) Analysis of pH in soil by electrode.
U.S. EPA Method No. 9045

7) Acetic Acid leach of solids.
Environmental Protection Act, Reg. 347
(Ref-Canadian General Stds 164-GP-1MP)

1,2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4)Dionex Ion Chromatograph, Series 4500i
5)Thermo Jaxrell Ash ICAP 61E Plasma Spectrophotometer
6) Orion Research Expandable Ion Analyzer EA940
7)Rotorack at 10 RPM/Filtration Apparatus

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

I Results: Refer to REPORT of ANALYSIS attached.

November 14/98
November 25/98

G984466
96-W238-VG

EE98084/WSTN YD
W8140

JDT

I
I
I
I
I
I

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC proccdurcs, philip
Analytical is limited it* liability to the actual cost of the pertlncnt analyses done. Your samples will be r~tained by PASC for a period of 30 days following repo~ng



Philip Analytical Services Corp

Certificate of Quality Control

Client : Morrow Environmental Cot~sultants Inc.
Comact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ret~:

SAMPLE ID

(spike) LOQ Ottits

n~ 0.5 mg/kg

~ 0.5 mg/kg

Matrix Spike

Lower Upper

Target Limit Limit
Upper Lower I Upl~.,r

Result Limit Accept lttsult Limit Limit Accept Result

November 25198
G984466

96-W238-VG
EE98084AVSTN YD

W8140

O~ erall

LOQ = Limit of QuamitatJon = lowest level of tile pat-ameter that can be quanlilled with

na = Not Applicable
ra = Imuflicicnt Sample Submitted
nd = parameter not detected



Client : Morrow Envirotm~ental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Co[p

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

November 25/98
G984466

96-W238-VG
EE98084/WSTN YD

W8140

SAMPLE ID

Parameter (spike)
Upper Lower U pl~..r

LOQ Units Result Liinit Accept ltcsult Lhnit Limit

2.0 mg/l~ nd(b) 4.0 yes 102 80 120

20.0 mg/Rg rid(b) 40.0 y¢~ I(t2 70 130

0.3 m~/kg nd(b) 0.6 yel 91 80 120

1.0 mg/kg nd(b) 2.0 yeg I00 80 120

1.0 mgtltg nd(b) 2.0 y¢s 101 80 120

Matrix Spike O~ ¢xall

Lower Upl~r QC
Accept Result Targe~ Limit Limit AccelX Acceptable

LOQ = Limit of QuanfilatJon = lowesl level of the parameter that can be quantified with confideace
* = Unavailable due to dilution required for analysis
na = Not Applicable
ms = Insufficient Sample Submitted
nd -- parameter not detected
TR -- trace level less than LOQ

I’agc 2 of 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed oa a dec weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 25/98
G984466

96-W238-VG
EE98084/WSTN YD

W8140

Date Sampled >

LOQ Units

nd

3030

24.7

lad

nd

9.7

nd

7.8

5710

nd

1.%

nd

9.1

275

143

981113

26.9

0.7

15500

236

0.7

1.4

36.7

8.4

296

29900

635

268

nd

38.0

509

nd

35.6

41.0

267

Baga-2~-tS

981113
98/11/13

20.0

5.6

0.4

7090

700

0.3

0.8

24.6

170

4O2

13.2

40,3

495

98L113
Replicate

20.0

5.1

0.4

7280

716

0.3

1.2

27.6

5.8

166

33100

452

322

15.5

39.6

455

372

19.3

229

98/11/13

nd

19.4

nd

2.3

0.3

19800

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

LOQ

nd

Limit of Quantitadon = lowest level of the parameter tlmt can be quantified with confidence.

Not Requested

parameter not detected ! = LOQ itigher than listed due to dilution l) Adjusted LOQ

I
I
I

Page 1 of 4
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow EnvironMental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Parameter

Date Sampled >
Units

BH98-24-3-

981113
98/11/13

8.58

BH98-25-2-

981113
98/11/13

9.33

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 25/98
G984466

96-W238-VG
EE98084/’WSTN YD

W8140

981113 981113
98/11/13 Replicate

8.65 8.68

98/II/13

12,0

11.3

190

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

Not Requested

i Page 2 o t" 4



Philip Analytical Services .Corp ’

Report of Analys s
Client : Morrow Environmental Consultants Inc.
Contact: Alex Man                                                          Report Date:     November 25/98

Lab Ref# :
G984466

Lab Quote #: 96-W238-VGAnalysis of Soil, expressed on a dry weight basis Client PO#: EE98084AVSTN YD
--    _ Client Ref#:

W8140
Parameter I:’~-,~S~-

LOQ Iimjt o/’Quantil.atlon = lowest level of the parzmeler that can be quantified with confidence,

Not Requested

page 3 or" 4
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(
Philip Analytical Services Corp

Report of Analysis

Client : Murrow Eovironmental Con.sulhants Inc.
Contact: Alex Man

Analysis of Soil, expressed oa a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 25/98
G984466

96-W238-VG
EE98084/WSTN YD

W8140

Replicate

I
I

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

I
I
I

Page 4 of 4



PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Arm: Alex Man

DEC 0 8 1(398

Certificate of Analysis

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

Extractable Hydrocarbons~Ianitoba Guidelines), Cl 1-C32
BTEX ~d Total 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 Hydrocaxbons by Static Headspace Capillary GC-P
ID/FID. External std quantitation with Surrogate stds.
U.S. EPA Method No. 3810(Modi_ficadon)

1) GC/FID/FID, Hewlett-PackardII GC, Dual injector. Dual FID, A/S
2) Varia~ 3400 GC PID/FID, Genesis Headspace Anzlyzer

Soil

QA/QC:

Results:

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant
Service Manager

Certi~ed By
N. Boulton, B.Sc., C.Chem.
Customer Service Manager

November 17/98
November 23/98

G984507
96-W238-VG

EA WestonYard
W8140

JDT

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QtVQC procedures. Philip
1Analytical is limited in liability to the actual cost of the pertinent analyses done¯ Your samples will be retained by PASC for a period o1" 30 days following reporting

, P ~ge I



Client : Morrow Environmental Consuhants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Aoalytical Services Corp

Certificate of Quality Control
Date Reported: November 23198
Lab Ref# : G984507
Lab Quote#: 96-W238-VG
Client PO#: EA WestooYard
Clieot Ref#: W8140

SAMPLE ID

(spike) LOQ

Matrix Spige O~ r.rall
l.owe.r Upper QC

Result Target Limit Limit Accept Acceff,.hl,-

Prot’c.~s Blank Pl-oct~s % Recovery

Upper Lower Upper

Accept

LOQ = Limit of Quantitation = lowest level of the parnmeter that can be quantified with conlidence
-- Unavailable due to dilution required for analysis

n~ = Not Applit:able
tm = lr~utficiem Sample Submitled
nd = parameder nol detected
TR --- trac� level less than LOQ

Page I of I



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab R~f# :
Lab Quote #:
Client PO#:
Client Ref#:

November 23/98
G984507

96-W238-VG
EA WestonYard

W8140

Parameter LOQ Un/L~ @981116
Date Sampled > 98/11/16 Rel~licate

nd

nd

nd

I
I
I
I
I
I
I
I
I
I
I
I
I
I

LOQ Limit of Quandtation = lowest level of th¢~ parameter that can be quantified with confidence.

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

na Not Applicable

nd parameter tlot detected ! -- LOQ higher than listed due to dilution ( ) Adjusted LOQ

I
I
I

Page I of I
i
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PHILIP SERVICES

Client: Morrow Environmental Consultant~ Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

Alex Man

Fax:

Arm:

Analysis Performed:

,~ ,~,,~ 1,.-;’,;,,..;": NT~L
CONSULT~I’ITS INC.

WINNIPEG

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11-C32
BTEX a~d Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons

I
I
I
I
I

Methodology:

Instrumentation:

1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(microextraction)

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary. GC-P
ID/FID. External std qua~titation with Surrogate stds.
U.S. EPA Method No. 3810(Modification)
Purge & Trap capillary GC/MS analysis of Soil samples
for Total Purgeables.
U.S. EPA Method No. 5030

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

1)GCIFIDIFID, Hewlett-Packa.rdlI GC, Dual injector, Dual FID, A/S
2)Varian 3400 GC PID/F[D, Genesis Headspace Analyzer
3)Puzge & Trap-GC/MS

November 18/98
December 2/98

G984527
96-W238-VG

EE98084/WSTN YD
W8140

JDT

i

I
I
I

All work recorded herein has been done in accordant= with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the petlincnt analyses done. Your szmples will be retained by PASC for a period of 30 days following repo~ng
or as per specific contractual arrangements.



PHILIP SERVICES

I
I

Client: Morrow Environmental Co~ulta~ts Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Arm: Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Certificate of Analysis

Sample Description: Soil

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to REPORT of ANALYSIS attached.

¯ November 18/98
December 2/98

G984527
96-W238-VG

EE98084/WSTN YD
W8140

JDT

I
I
I
I
I
I
I
I
I
I
I

Certified By
Elaine Grant

Servi~ Manager

N. BouImn, B.Sc., C.Chem.
Customer Service M;w.ager

I
I
I
I

All work recorded herein has been done in accordance with normal professional ~tandards using accepted testing methudologien and QA/QC procedures. PhJlip

i
At~alytic~l is limited in liability to the :~ctual cost of the pe~nent an=lyse~ done. Your ~zmple~ will b~ retained by PASC tot a period of 30 days following reporting



Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: December 2/98
Lab Ref# : G984527
Lab Quote#: 96-W238-VG
Client PO#: EE98084/WSTN YD
Client Ref#: W8140

0.02 mg/kg ud {I.II4 yes +~ 60 120 yea
10 mg/kg ttd 10 yes 108 60 120

Matrix Spike t)s t+r all
Losvcr Upl~r QC

Result Target Limit Limit Accept Acce.mahl.

= Limit of Quantitation = lowest level tribe parameter that can be quack, tiffed with confidence
= Unavailable due to dilution required for analysis

na = Not Applicable
ra = Insufficient Sample Submitted

TR = trace level less than LOQ

Page I of I



Philip Analytical Services Corp

Report of Analysis

Client : Morrow En’cironmental Comnttants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

December 2/98
G984527

96-W238-VG
EE98084/WSTN YD

W8140

Parameter LOQ    Uuits

Date Sampled >

Total SetaiVolafi1~ Hydro~arbor~(C 11 -C32) 10.0 mg/kg

BH98-33-3

981117

98/11/17

365

nd

BH98-33-3

981117

Repficate

WDMO

390

nd

BH98-83-5

981117
98111117

nd

nd

BH98-34-3

981117

98/11/17

2790

0.60

0.12

136

0.79

BH98-34-3

981117
Replicate

nd

nd

nd

nd

nd

I
I
I
I
I
I
I
I
I
I
I
I
I
I

LOQ Linfit of QuantitatJon -- lowest level of the parameter that can be quantified with confidence.

Not Requested

ED? Contaminant elutes in the diesel 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 blotor Oil.

Page 1 of 2
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date: December 2/98
Lab Ref# : G984527
Lab Quote #: 96-W238-VG
Client PO#: EE98084/WSTN YD
Client Ref#: W8140

Date Sampled >

R~semblanc¢

BH98-35-2

981117

TR

BH98-35~

981117
98/11/17

EMO7

TR

lad

i
LOQ

I
EMO?

TR

i
i

Limit of Quantitafion = lowest level or’the parameter that can be quamified with confidence.

Not Requested

Contaminant elutes in the motor oil range but does not match reference standard.

Not Applicable

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

trace level tess than LOQ ! = LOQ hlghcr than listed due to dilution ( ) Adjusted LOQ

Page 2 of 2



PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G984527V
Malrix: Soil

Compound

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofiuoromethane
Acetone
1,1 :Dichloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
tvlethyl-t-Sutyl Ether
1,1-Dichloroethane
Methyl Ethyl Ketone (MEK)
cis-1,2-Dichloroethene
ChIoroform
1,2-Dichloroethane
1,1,1 -Trichioroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Trichloroethene
E~romodichloromethane
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 (Perchloroethylene)
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-Oichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromo~uorobenzene

Page 1 of 6

MORROW ~NVI~ O,"I:~IE NTAL
, CONSULTANTS INC.

WINNIPEG
VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (pg/g) dr~ weight
Date: 27-Nov-98

LOQ BH98-33- BH98-33- LOQ BH98-33-
pg/g 3981117 3981117 pg/g 5981117

Dup. DF=250
1.0 nd nd 250 nd
0.5 nd nd 125 nd
1.0 nd nd 250 nd
1,0 nd nd 250 nd
0.2 nd nd 50 nd

10.0 nd nd 2500 nd
0.1 nd nd 25 nd
0.5 nd nd 125 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
5.0 nd nd 1250 nd
0.1 1.3 1.0 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd

0.05 nd nd 13 nd
0.1 nd nd 25 nd
0.1 0.3 0.3 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
5.0 nd nd 1250 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
5.0 nd nd 1250 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 6.2 6.1 25 1240
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0.1 nd nd 25 nd
0,1 nd nd 25 nd
0.1 .nd nd 25 nd
0.1 nd nd 25: nd

102% 103% 119%
105% 102% 106%
94% 93% 97%

Control Limits: 70-130%

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G984527V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS

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

Compound LOQ BH98-35-
pg/g 498117

DF=4

Chloromethane 4.0 nd
Vinyl chloride 2.0 nd
Bromomethane 4.0 nd
Chloroethane 4.0 nd
Trichloro~uoromethane 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
lvlethyl-t-Butyl Ether 0.4 nd
1,1-Dichloroethane 0.4 1.1
Methyl Ethyl Ketone (MEK) 20.0 nd
cis-1,2-Dichloroethene 0.4 2.8
Chloroform 0.4 nd
1,2-Dichloroethane 0.4 nd
1,1,1 -Trichloroethane 0.4 1.2
Carbon Tetrachloride 0.4 nd
Benzene 0.2 nd
1,2-Dichloropropane 0.4 nd
Trichloroethene 0.4 51.1
Bromodich]oromethane 0.4 nd
cis-1,3-Dichloropropene 0.4 nd
Methyl Isobutyl 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 3.4
1,1,1,2-Tetrachloroethane 0.4 nd
Chlorobenzene 0.4 nd
Ethylbenzene 0.4 nd
m-Xylene & p-Xylene 0.4 nd
Bromoform 0.4 nd
Styrene 0.4 nd
1.1,2,2-Tetrachloroethane 0.4 nd
o-Xylene 0.4 nd
1,3-Dichlorobenzene 0.4 nd
1,4-Dichlorobenzene 0.4 nd
1,2-Dichlorobenzene 0.4 nd

Surrogate Standard Recoveries: Control Limits: 70-130%

Dibromofluoromelhane
Toluene-d8
4-Bromol]uorobenzene

110%
103%
91%

Date: 27-Nov-98



Page 3 of 6

PHILIP SERVICES

CIient: Morrow Environmental Consultants Inc.
Projecl Reference: W8140
Work Order: G984527V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (pg/g) dry weight
Date:

Method Blank Spiked Method Blank

Compound

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1 -D!chloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
Methyl-t-Butyl Ether
1,1-Dichloroethane
Methyl Eth,~,l Ketone (MEK)
cis-l,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1 -Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Trich!oroethene.
Bromcdichloromethane
cis-1,3-Dichloropropene
Methyl Isobutyl Ketone (MIBK)
trans-1,3-Dichloropropene
1,1,2-Tdchloroethane
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane (Ethylene dibromide)
Tetrachloroethene (Perchloroethylene)
1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene
m-Xylene & p-Xylene
Bromo~orm
Styrene
1,1.2,2-Telrachloroethane
o-Xylene
1.3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Sromofluorobenzene

LOQ Upper
pg/g Result Limit

1.0 nd 1.0
0.5 nd 0.5
1.0 nd 1.0
1.0 nd 1.0
0.2 nd 0.2
10.0 nd 10.0
0.1 nd 0.1
0.5 nd 0.5
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
5.0 nd 5.0
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0,1
0.1 nd 0.1
0.1 nd 0.1

0.05 nd 0.05
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
5.0 nd 5.0
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
5.0 nd 5.0
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0.1
0.1 nd 0,1

Control Limits: 70-130%
99%
98%
100%

27-Nov-98 1

%     Lower Upper
Accept Recovery Limit Limit Accept

yes 107 70 130 yes
yes 90 70 130 yes
yes 104 70 130 yes
yes 106 70 130 yes
yes 109 70 130 yes
yes 111 60 140 yes
yes 105 70 130 yes
yes 107 70 130 yes
yes 101 70 130 yes
yes 94 70 130 yes
yes 104 70 130 yes
yes 106 60 140 yes
yes 104 70 130 yes
yes 110 70 130 yes
yes 105 70 130 yes
yes 109 70 130 yes
yes 108 70 130 yes
yes 103 70 130 yes
yes 108’ 70 130 yes
yes 106 70 130 yes

109, 70 130 yesyes
yes 108, 70 130 yes
yes 106 60 140 yes
yes 103 70 130 yes
yes 110 70 130 yes
yes 111 70 130 yes
yes 117 60 140 yes

111 70 130 yesyes
yes 114 70 130 yes
yes 113 70 130 yes
yes 116 70 130 yes
yes 112 70 130 yes
yes 108 70 130 yes
yes 109 70 130 yes

111 70 130 yesyes
yes 112 70 130 yes
yes 118 70 130 yes
yes 110 70 130 yes

yes 109 70 130 yes
yes 107 70 130 yes

yes 113 70 130 yes

97 70 130 yes

100 70 130 yeS ¯
96 70 130 yes
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G984527V
Matrix: Soil

Compound

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
Methy!-t-Butyl Ether
1,1-Dichloroethane
Methyl Ethyl Ketone (MEK)
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroelhane
I ,i,1 -Trichloroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Trichloroethene
Brcmodichloromethane
cis-1,3-Dichloropropene
Methyl Isobutyl Ketone (MIBK)
trans-l,3-Dichloropropene
1,1,2-Trichloroethane
Toluene
2-Hexanone
Dibromochloromethane ¯
1,2-Dibromoethane (Ethylene dibromide)
Tetrachloroethene (Perchloroethylene)
!, 1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene
m-Xytene & p-Xylene
Bromoform
Styrene
1,1,2,2-Tetrachloroethane
o-Xylene
1,3-Dichforobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries:
Dibromot]uoromethane
Toluene-d8
4-Bromofluorobenzene

VOLATILE ORGANIC COMPOUNDS

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

LOQ BH98-35-
pg/g 2981117

0,005 nd
0.003 nd
0.005 nd
0.005 nd
0.005 nd
0.050 nd
0.002 0.042
0.010 nd
0.002 nd
0.002 nd
0.002 0.006
0.025 nd
0.002 0.065
0.002 nd
0.002 nd
0.002 0.026
0.002 nd
0.002 nd
0.002 nd
0.002 "*0.4
0.002 nd
0.002 nd
0.025 nd
0.002 nd
0.002 nd
0.002 nd
0.025 nd
0.002 nd
0.002 nd
0.002 **0.2
0.002 nd
0.002 nd
0.002 nd
0.002 nd
0.002 nd
0.002 nd
0.002 nd
0.002 ~d
0.002 nd
0.002 nd
0.002 nd

ControlLimits:70-130%
106%
102%
97%

Date: 27-Nov-98



PHILIP SERVICES

Page 5 of 6

I
I

Project Reference: W8140
Work Order: G984527V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS

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

Method Blank

LOQ Upper
Compound pg/g Result Limit
Chloromethane 0.005 nd 0,005
Vinyl chloride 0.003 nd 0.003
Bromomethane 0.005 nd 0.005
Chioroethane 0.005 nd 0.005
Trichlorofluoromethane 0,005 nd 0.005
Acetone 0.050 nd 0.050
1, t -DichJoroethene 0.002 nd 0.002
Dichloromethane (Methylene Chloride) 0.010 nd 0.010
trans-1,2-Dichloroethene 0.002 nd 0.002
Methyl-t-Butyl Ether 0.002 nd 0.002
1,1-Dichloroethane 0.002 nd 0.002
Methyl Ethyl Ketone (MEK) 0.025 nd 0.025
cis-1,2-Oichioroethene 0.002 nd 0.002
ChloroForm 0.002 nd 0.002
1,2-Dichloroethane 0.002 nd 0,002
1,1,1-Trich!oroethane 0.002 nd 0.002
Carbon Tetrachloride 0.002 nd 0.002
Benzene 0,002 nd 0.002
1,2-Oichloropropane 0.002 nd 0.002
Trichloroethene 0.002 nd 0.002
Bromodichloromethane 0,002 nd 0.002
cis-1,3-Dichloropropene 0.002 nd 0.002
Methyl Isobutyl Ketone (MIBK) 0.025 nd 0.025
trans-1,3-Dichloropropene 0,002 nd 0.002
1,1,2oTrichloroethane 0,002 nd 0.002
Toluene 0.002 nd 0.002
2-Hexanone 0.025 nd 0.025
Dibromochloromethane 0.002 nd 0.002
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd 0.002
Tetrachloroethene (Perchloroethylene) 0.002 nd 0.002
1,1,1,2-Tetrachloroethane 0.002 nd 0.002
Chlorobenzene 0.002 nd 0.002
E~hylbenzene 0.002 nd 0.002
m-Xylene & p-Xylene 0.002 nd 0.002
Bromoform 0.002 nd 0.002
Styrene 0.002 nd 0.002
1,1,2,2-Tetrachloroethane 0.002 nd 0.002
o-Xylene 0.002 nd 0.002
1,3-Oichlorobenzene 0.002 nd 0.002
! ,4-Dichlorobenzene 0.002 nd 0.002
t ,2-Dichlorobenzene 0.002 nd 0.002

Surrogate Standard Recoveries:

Oibromotluoromethane
Toluene-d8
~-Bromofluorobenzene

Spiked Method

% Lower
Accept Recovery Limit

yes 114 70
yes 127 70
yes 98 70
yes 107 70
yes 97 i 70
yes 88 60
yes 94 70
yes 92 70
yes 97 70
yes 101 70
yes 97 70
yes 93 60
yes 101 70
yes 99 70
yes 101 70
yes 101 70
yes 99 70
yes 98 70
yes 102 70
yes 90 70
yes 101 70
yes 106 70
yes 100 60
yes 100 70
yes 103 70
yes 106 70
yes 97 60
yes 104 170
yes 101 70
yes 100 70
yes 102 70
yes 104 70
yes 105 70
yes 110 ,70
yes 103 70
yes 108 70
yes 111 70
yes 108 70
yes 113 70
yes 112 70
yes 113 70

104%
107%
95%

I
Date: 27-Nov-98

Blank I

Upper

ILimit Accept
130 yes
130 yes

I
130 yes
130 yes
130 yes
140 yes

I130 yes
130 yes
130 yes
130 yes

I130 yes
140 yes
130 yes

I
130 yes
130 yes
130 yes
130 yes     I
130 yes
130 yes
130 yes
130 yes

I130 yes
140 yes
130 yes
130 yes
130 yes
140 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes

yes 102 70 130 yes
yes 102 70 130 yes
yes 104 70 130 yes

I
I
I
I
I
I
I



I
I PHILIP SERVICES

Page 6 of 6

I
Client: Morrow Environmental Consultants Inc.

~ject Reference: W8140
rk Order: G984527V
trix: Soil

VOLATILE ORGANIC COMPOUNDS

I
I

Legend: LOQ = Limit of Quantitation
nd = Not Detected Above LOQ
Dup. = Duplicate
DF = Dilution Factor
"* = Data obtained from medium level purge & trap

te of sample receipt: November 18, 1998
ate o; sample analysis: November 26, 1998

Date: 27-Nov-98

Analytical Method:

le soil sample BH98-35-2981117 was analysed by low level purge & trap (US EPA Method 5035) gas

chromatography/mass spectrometry using US EPA Method 8260B (modified).

le Compounds the rest of the samples could not be analysed by the lowtoa ~evel of target beyond the appropriate range,
level direct purge method. The samples were analysed by medium level purge & trap (US EPA Method 5035)

s chrcmato;raphy/mass spectrometry using US EPA Method 8260B (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

I 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.

IOTE: herein has been done in accordance with normal professional standards usingAll work recorded
accepted testing methodologies and QA,/QC procedures. Philip Analytical is limited in liability to the actual cost

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

I ,b Approved By:

I
I
I

Monica Lupescu, B.Sc.
Chemist



PHILIP SERVICES

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

OEC 0 8 1998

CONSULTANTS INC,
WINNIPEG’

Fax: 204-477-9194

Attn: Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Certificate of Analysis

Analysis Performed:

Methodology:

Extractable Hydrocarbons(Manitoba Guidelines), C 11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)

!) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(microextracdon)

2)Amlysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Volatile Hydrocarbons by Static Headspace Capillary GC-P
ID/FID. External std quandtation with Surrogate stds.
U.S. EPA Method No. 3810(ModiYication)

November 19/98
November 26/98

G984565
96-W238-VG

EE98084/WSTN YD
W8140

JDT/RDR

I
I
I
I
I
I
I
I
I
I.

Instrumentation: 1) GCIFIDIFID, Hewlett-PackardII GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Heads’pace Analyzer I

Sample Description: Soil I
QA/QC:

Results:

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant
Service Mamger

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

I
I
I
I

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA!QC procedures. Philip
Analytical ii limited in liability to the actual cost of the pe~nent analyses done. You� ~amples will be r~tained by PASC for a pedo~l of 30 day= following reporting

I~)

I
I



Philip Analytical Services Corp

Certificate of Quality Control

Client : Morrow Eevironmental Co~tsultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID Upper

(slfike) LOQ    Uaits    Resull I~uil A~’e.I)!

November 26/98
G984565

96-W238-VG
EE98084/WSTN YD

W8140

Accel~ Accepu~le

LOQ = Limit of Quanti~ation = lowesl level of file parameter Ihat can be quantified with c~mfiduncc
= Ur~vailabl¢ due to dilution required Ibr analysis

na = Not Appli~bl¢
ns = lnsufftcienl Sample Submitted

TR = tram level less Ihan LOQ

Page 1 of I



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultant~ Inc.
Contact: Alex Man

Aaalysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ret’# :
Lab Quote #:
Client PO#:
Client Ref#:

November 26/98
G984565

96-W238-VG
EE98084/WSTN YD

W8140

Parameter LOQ Units

Date Sampled >

Total $©miVohtil© Hy~rocarbon.s(Cl l -C32) 10.0 m~/kg

Toluen~ 0.02 mg/kg

Xylenes(Toml) 0.04 mg/kg

98111118

PWDMO

8440

0.55

1.53

98/I1/18

WDS

TP98-L-5

98/11/18

WDS

nd

0.04

0.06

61

0.61

@981118

98111118

nd

nd

nd

nd

WDMO

14900

I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

na Not Applicable

nd parameter not detected [ = LOQ higher than listed due to dihidon ( ) Adjusted LOQ

PWDMO Predominately weathered diesel with some motor oil.

WDbtO Weathered Diesel and Motor Oil.

WDS Weathered Diesel

I
I
I

Page I of 3
I
I
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man                  ’"

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 26/98
G984565

96-W238-VG
EE98084/WSTN YD

W8140

LOQ

0.02

Rep~cate 98111118 98111118

WDMO

650

nd

nd

nd

TP98-6-3

@981118

98/11/18

nd

nd

nd

ad

I
I
I

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

EMO? Contaminant elutes in the motor oll range but does not match reference s~ndard.

na Not Applicable

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

WDMO Weathered Diesel and Motor Oil.

I
i

Page 2 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report iDate:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

November 26/98
G984565

96-W238-VG
EE98084/WSTN YD

W8140

~arameter LOQ    Unit~
Date Sampled >

WDMO

4920

0.13

nd

0.57

98/11/18

I
I
I
I
I
I
I
I
I
I
I
I
I
I

LOQ Limit of Quantitatlon = lowest level of the parameter that can be quamificd with confidence.

E!riO? Contaminant elute~ in the motor oil range but does not match reference standard.

na Not Applicable

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

WDMO Weathered Diesel and Motor Oil.

I
I
I

Page 3 of 3
I
I
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PHILIP SERVICES

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

Fax:    204-47%9194

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

I Atm:    J. Derek Trinke

I
Analysis Performed:

Certificate of Analysis

HydroCaxbon Characterization, FID

I
I

Methodology:

Instrumentation:

1) HydroCarbon characterization is done by GC analysis,
following a solvent extraction.
U.S. EPA Method No.801 l(mAcroextracfion)

1) GC/FID/FID, Hewlett-PackardlI GC, Dual injector, Dual FID, A/S

I Sample Description: Oil/Gasoline/Fuel

I QA/QC:

Results:

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

December 10/98
December 17/98

G984936
96-W238-VG

EE98084WestonYd
W8140

JDT

I
I
I
I
I

Certified I3y ~

Elaine, Grant

SeC "    anager/~e~r~~~~.
N. ~oulto~,’B.Sd., C.Chem.
Custtmae,4 Service Manager

I All work recorded heteln has been done in accordance with normal profemional standards using accepted testing methodologies and QMQC procedures. Philip
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC t’or a period o1" 30 days following repoaing

,.,Page 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental ConsultanLs Inc.
Contact: J. Derek Trinke

&~aLysis of OiL/Gasoline/F,aeL

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client: Ref#:

December 17/98
G984936

96-W238-VG
EE98084WestonYd

W8140

Date Sampled >

LOQ Unit~ LPIq-981203

98/12103

n,t    na

LPH-981203
Rep~cate 98/12/03

ED?

3.6L
88.0

8.38

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

Not Requested

ED? Contaminant elutes in the diesel range but does not match reference standard.

na Not Applicable

Page 1 of 1
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I
I
I
I
I
I
I
I



Data File C:\HPCHEM\2\DATA\DECI798\053B0301.D

I
I
I
I

Sample Name:

Injection Date : 12/17/98 4:19:18 PM 5eq. Line :    3
Sample Name : 4936-2 /~_/~_Lp~_q~./ZO~ Vial : 53
Acq. Operator : D. MCLEOD Inj :

Inj Volume : 1
Acq. Method : C:\HPCHEMk2\METHODS\4TPHIFA.M
Last changed : 12/16/98 1:46:56 PM by D. MCLEOD
Analysis Method : C:\HPCHEMk2kMETHODS\~HCCR.M
Last changed : 12/17/98 5:13:41 PM by D. MCLEOD

(modified after loading)
4TPHIR METHOD FOR REAR CHANNEL ON FID IV-15M,DBI-HT

I
I
I
I
I
I
I
I
I
I
I
I
I
I

~oooo,~

40000-

38000 -

20000

10000-

o

FID2 B, (DEC1798\05380301,0)

4936-2

35 r~:

1 of 2
IInstrument 4 12/17/98 5:13:53 PM D. MCLEOD Page



Data File C:\HPCHEM\2\DAT~\DECI798\052B0201.D Sample Name:

Injection Date : 12/17/98 3:32:02 PM Seq. Line : 2
- ,Vial : 52Sample Name : 4936-1     /~4/~i’/~-L~/~/Z~~

Acq. Operator : D. MCLEOD "~ Inj : 1
Inj Volume : 1 ~i

Acq, 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,DBI-HT

FIO1 A, (D£C1798~05280201.D)

40000 -

30000 -

20000 -

10000

0

FID2 B, (DEC1798D52B0201.D)

40000

30000 -

20000 -

10000 -

(D

3’0

5 10 15 2o 25 3O

4936-1

I
I
I
I
I
I
I
I
I
I

I
I
I
I
I
I

Instrument 4 12/17/98 5:16:25 PM D. MCLEOD Page 1 of 2 I



I

I
Client:

I
I Fax:

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477 -9194

I
Attn:    J. DerekTrinke

I Analysis Perforated:

I

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11-C32
BTEX and Total Volatile Hydrocarbons(Manitoba Criteria)
Total Purgeable Hydrocarbons

Date Received:
Date Reported:
Lab Ref#:
Lab Quote.#:
Client PO#:
Client Ref#:
Sampled By:

I
I
I
I
I

Methodology:

Instrumentation:

l) The characterization of HydroCarbon in water by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(microextraction)

2)Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
volatile Hydrocarbons by Static Headspace capillary GC-
PID/FID. External std quantitation with surrogate stds.
U.S. EPA .X, lethod No. 3810(Modification)

3)Analysis of total purgeables in water by Purge & Trap
capillary GC/MS.
U.S. EPA Method No. 5030

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

December 16198
December 23/98

G985040
96-W238-VG

EE98084WestonYd
W8140

JDT

I
I
I
I
I
I

All work recorded herein ha~ been dr)he in accot’dance with normal prol~sxional standards using accepted testing tnethodologies a~’td QA/QC procedur~:s. Philip
A~lalytical is lilnit~:d in liability to the actual cost ~l’the pet’tlnent analyses done. Ynur samples will be retained by PASC for a period of 30 days t’ollowlng rcpoamg



PH{LIP SERVICES

I
I

Cfient: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

Attn: J. Derek Trinke

Certificate of Analysis

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Sample Description:

QA/QC:

Results:

Water

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

December 16/98
December 23/98

G985040
96-W238-VG

EE98084WestonYd
W8 t40

IDT

I
I
I
I
I
I
I
I
I
I
I

Certified By
Nick Boulton

N. Bot lton,~
Custon ~e~S~rvice Malmger

All work recorded hcrcln has bccll dt)tle in accordance with i~ortnal professional standards u~illg accepted testing inethodologies and QAIQC procedures. [)ldlip
Analytical i~ limited in liabilit~ to the aClual cost ~ff the pc~incnt analyse~ done. Your ~alnplcs will be retained by PASC Ibr a period of 30 days lbllowing repoaing

I
I
I
I
I
I



Client : Morrow Elwiromnental Consultauts Inc.
Coutact: J. Derek Trinke

Analysis of Water

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Clieut Ref#:

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

SAMPLE ID

(spike)

Matrix Spike

l,osscr Upper

Accept Result Target Limit Limit Ac¢cp~

LOQ = Limit of Quanlilation -~ lowest level ol’the parameter that can be quantified witb ctmlldcnce
= Unavailable due to dilution required lilt analysis

na = Nol Applicable
ns = lnsuflicient Sample Submitted
nd = palm�let not delected
TR =Irace level less than LOQ

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environnten~l Consulu~nts [nd.
Contact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

Parameter LOQ Unil~

Date Sampled >

Total 8 cmiVolafifc Hydrocar bot~s(C 11 -¢32) 0,100 mg/L

Ethylbenzene 0.0002 mg/L

Toluen.* 0.0002 mg/L

Total Volatile Hydrocarbons 0. I00 mg/L

981215

nd

nd

nd

nd

nd

nd

98112115

nd

nd

nd

98/12/15

nd

nd

nd

981215

98112115

EGD?

2.05

0.0485

0.0766

0.0817

3.25

0.4690

I
I
I
I

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

Not Requested

EGD? Contaminant elutes in the gasoline/diesel range but does not match our reference standards.

na Not Applicable

nd parameter not dclccted ! = LOQ higher than listed due to diIufion ( ) Adjusted LOQ

Page I or’4

I
I
I
I
I
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Con,sultant.s Inc.
Contat:t: J. Derek Trinke            ’

Analysis of Water

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

Parameter LOQ    Units

Date Sampled >

Total SemiVolatil¢ Hydrocarbom(Ct 1 -C32) 0.100

Benzene 0.0002 mg/L

Ethylbenzcn¢ 0.0002 mg/L

Toluene 0.0002

To~al Voladle Hydroearbon.s 0.100 mg/L

Xylenes(Total) 0.0004

Total Purseabl¢ Hydrocarbons 100.0 ’ ug/L

981215

98112118

nd

nd

nd

nd

981215

98112115

WDMO

2.37

nd

nd

nd

nd

nd

Replicate

nd

nd

nd

nd

nd

MW98-25-

981215
98112115

nd

nd

,MW98-26-

981215
98112115

nd

nd

I
I
I

LOQ Limit ot’Quaatitation = lowest level or’the parameter 1hat can be quantitled with confidence.

Not Requested

t~a Not Applicable

nd paralneter not detected ! = LOQ high~:r than listed duc to diluti~n ( ) Adjusted LOQ

WDMO Weathered Diesel and Motor Oil.

I
I

Page 2 of 4



Philip Analytical Services Corp

Report of Analysis

Cliet~t : M~rmw Environmental
Cotttact: J. Derek Trinke

Analysis of Water

Rept)rt Date:
Lab RoE# :
Lab Quote #:
Client PO#:
Client Ref#:

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

Parameter LOQ
Date Samplt~ >

Total Purge=hie Hydr~arbot~ 100.0

Unit~
MW98-33-

981215

98112115

na

nd

132000

981215
98112115

EGD7

1.69

nd

0,0007

0.0009

0.157

0.0030

MW98-35-

981215
98112115

nd

16100

Replicate

14100

981215

98112115

EGD?

2.77

0,0041

I
I
I
I

LOQ Limit of Quantitation = lowest level or’the parameter that can be quantified with contldence.

Nt~t Reque,~ted

EGD? Contaminant elutex in the g,lsotine/diesel range but does not match out reference standardx.

na Not Applicable

nd parameter iltlt detected [ = LOQ higher than listed due to dilution ( ) Adjusted LOQ

I
I
I

P:tge 3 of 4
I
I
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I

Philip Analytical Services Corp

Report of Analysis

Client : Murrow Environmental Con.~ultants [11c.
Contact: J, Derek Trinke

Analysis of Water

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client

Decen)ber 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

Parameter LO(~

ro~i SemiVoIatile Hydrocafbor~(CI 1-C32) 0.100

Benzene 0.0002
Elhylbeazcne 0.0002

toluene 0.0002
rotal Volatile Hydrocarbom 0.100

! X ylenes(Total) 0.0004

Total Purgeable Hydrocarbons 100.0

mg/L

mg/L

mg/L

mg/L

MW98-37-

981215

RepHcate

EGD?

2.82

981215

98112115

EGD?

1.72

0.0180

0.0090

0,0004

1.27

0.1550

98112115

MW98-8 -

981215

98112115

EGD?

0.270

nd

0.0005

nd

0.152

0.0005

i
I
I
I
I

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

Not Requested

EGD? Contaminant elutcs in the gasoline/diesel range but does not match our reference standards,

na Not Applicable

lid parameter not d~:tccted ! = LOQ higher than listed due to dilullon ( ) Adjusted LOQ

Page 4 of 4
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G985040A
Matrix: Water

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/Liter (pg/L)

Compound LOQ MW98-2 LOQ MW98-19
~Jg/L 981215 ~g/L 981215

DF=20

Naphthalene 1.0 32.8 0.050 nd
2-Methylnaphthalene 1.0 71.3 0.050 nd
!-Metl~ylnaphthalene 1.0 60.1 0.050 nd
Acenaphthylene 1.0 nd 0.050 nd
Acenaphthene 1.0 nd 0.050 nd
Fluorene 1.0 4.90 0.050 nd
Phenanthrene 1.0 2.78 0.050 nd
,Anthracene 1.0 nd 0.050 nd
Fluoranthene 1.0 nd 0.050 0.060
P~rene ! .0 nd 0.050 0,061
Benzo(a)anthracene 1.0 nd 0.050 nd
Chrysene 1.0 nd 0.050 nd
Benzo(b)fluoranthene 1.0 nd 0.050 nd
Benzo(k)fluoranthene 1.0 nd 0.050 nd
Benzo(a)pyrene 0.2 nd 0.010 0.023
Indeno(1,2,3-cd)pyrene 1.0 nd 0,050 nd
Dibenzo(a,h)anthracene 1.0 nd 0.050 nd
Benzo(ghi)perylene 1.0 nd 0,050 nd

Surrogate Standard Recoveries (Amount Spiked 0.625 ug/L, Control Limits 30 *120%)

Acenaphthene-d 10 71% ,~8%
Anthracene-d10 92% 56%
Benzo(a)pyrene-d12 60% 79%

Date: 24-Dec-98 I

MW98-24 MW98-25
981215 981215

0.708 nd
1.44 nd ¯
1.33 nd
nd nd

0,781 nd
1.28 nd
1.18 nd

0.666 nd
12.5 nd
7.36 nd
1.22 nd

0.652 nd I
0.264 nd
0.273 nd
0.235 nd

I0.133 nd
nd nd

0.089 nd

58% 62%
I83% 73%

93% 94%



I Page 2 of 3 {

I PHILIP SERVICES

I
I
I
I
I
I
I
I
I
I
I
I
I
I

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G985040A
Matrix: Water

Compound

Polynuclear Aromatic Hydrocarbons (PAH’s)

Units: micrograms/liter (pg/L)
Date: 24-Dec-98

Method Blank Spiked Method Blank

LOQ Upper % Lower Upper
pg/L Result Limit Accept Recovery Limit Limit

Naphthalene 0.050 nd 0.050 yes 77 30 120
2-Methylnaphthalene 0.050 nd 0.050 yes 72 30 120
1-Methylnaphthalene 0.050 nd 0.050 yes 74 30 120
Acenaphthylene 0.050 nd 0.050 yes 84 30 120
Acenaphthene 0.050 nd 0.050 yes 67 30 120
F!uorene 0.050 nd 0.050 yes 71 30 120
Phenanthrene 0.050 nd 0.050 yes 83 30 120
Anthracene 0.050 nd 0.050 yes 83 30 120
Fiuoran~hene 0.050 nd 0.050 yes 102 30 120
Pyrene 0.050 nd 0.050 yes 106 30 120
Benzo(a)anthracene 0.050 nd 0.050 yes 75 30 120
Chrysene 0.050 nd 0.050 yes 86 30 120
Benzo(b)fluoranthene 0.050 nd 0.050 yes 96 30 120
Benzo(k)fluoranthene 0.050 nd 0.050 yes 108 30 120
Benzo(a)pyrene 0.010 nd 0.010 yes 92 30 120
Indeno(1,2,3-cd)pyrene 0.050 nd 0.050 yes 76 30 120
Dibenzo(a,h)anthracene 0.050 nd 0.050 yes 89 30 120
Benzo(ghi)perylene 0.050 nd 0.050 yes 93 30 120

Surrogate Standard Recoveries

Acenaphthene-d 10
Anthracene-d 10
Benzo(a)pyrene-d12

Accept

yea
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

70% 63 30 120 yes
85% 77 30 120 yes
84% 81 30 120 yes

I
I
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Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order Number: G985040A
Matrix: Water

Polynuclear Aromatic Hydrocarbons (PAH’S)

Date: 24-Dec-98

I
I

Legend: LOQ = Limit of Quantitation
nd = Not detected above LOQ
OF = 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 8270B (modified).

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 fiability to the actual cost
of the pertinent analysis done. Your samples will be retained by PA SC for a period of 30 days following
reporting or as per specific contractual arrangement.

I
I
I
I
I
I
I
I

Job Approved By:

Grazyna Blaze,j’ew~1~a, M.Sc.,~:~,Chem.
Chemist, Mass Spectrometry Services

I
I
I
I
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I lient: Morrow Environmental Consultants Inc.
roject Reference: W8140

Work Order: G985040V

i latrix: Water

ompound LOQ
pg/L

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)
Date: 23-Dec-9;

MW98-25 MW98-26 LOQ MW98-33 LOQ MW98-35 MW98-35
981215 981215 ~g/L 981215 pg/L 981215 981215

DF=25000 DF=1000 DF=1000
Dup.

Chloromethane 1.0 nd nd 25000 nd 1000 nd nd

I ’inyl chloride 0.5 nd nd 12500 nd 500 560 572
~romomethane 0.5 nd nd 12500 nd 500 nd nd

Chloroethane 0.5 nd nd 12500 nd 500 nd nd

i richlorofluoromethane 0.5 nd nd 12500 nd 500 nd nd
cetone 10.0 nd nd 250000 nd 10000 nd nd
,1-Dichloroethene 0.2 nd nd 5000 nd 200 3040 3190

Dichlo~omethane (Methylene Chloride) 1.0 nd nd 25000 nd 1000 nd nd

I ans-1,2-Dichloroethene 0.2 nd nd 5000 nd 200 nd nd
lethyl-t-Butyl Ether 0.2 nd nd 5000 nd 200 nd nd

!, 1 -Dichloroethane 0.2 nd nd 5000 nd 200 910 947

i .lethyl Ethyl Ketone (MEK) 5.0 nd nd 125000 nd 5000 nd nd
is-1,2-Dichloroethene 0.2 nd nd 5000 nd 200 3840 4320

.Jhloroform 0.2 nd nd 5000 nd 200 nd nd
1,2-Dichloroethane 0.2 0.4 nd 5000 nd 200 nd nd

I ,l,l-Trichloroethane 0.2 nd nd 5000 nd 200 1450 1830
arbon Tetrachloride 0.2 nd nd 5000 nd 200 nd nd

Benzene 0,1 nd nd 2500 nd 100 nd nd
,2-Dichloropropane 0.2 nd nd 5000 nd 200 nd nd
richloroethene 0.2 nd nd 5000 nd 200 11800 12400
romodichloromethane 0.2 nd nd 5000 nd 200 nd nd

cis-1,3-Dichloropropene 0.2 nd nd 5000 nd 200 nd nd

I1ethylKetone 5.0 nd nd 125000 nd 5000 ndIsobutyl (MIBK) nd
ans-1,3-Dichloropropene 0.2 nd nd 5000 nd 200 nd nd

1,1,2-Trichloroethane 0.2 nd nd 5000 nd 200 nd nd

~o.oluene 0.2 nd nd 5000 nd 200 nd nd
Hexanone 5.0 nd nd 125000 nd 5000 nd nd
ibromochloromethane 0.2 nd nd 5000 nd 200 nd nd

i ,2-Dibromoethane (Ethylene dibromide) 0.2 nd nd 5000 nd 200 nd nd
etrachloroethene (Perchloroethylene) 0.2 nd nd 5000 133000 200 570 810
,1,1,2-Tetrachloroethane 0.2 nd nd 5000 nd 200 nd nd

Chlorobenzene 0.2 nd nd 5000 nd 200 nd nd

i thylbenzene 0.2 nd nd 5000 nd 200 nd nd
~-Xylene & p-Xylene 0.2 nd nd 5000 nd 200 nd nd
romoform 0.2 nd nd 5000 nd 200 nd nd

i tyrene 0.2 nd nd 5000 nd 200 nd nd
,1,2,2-Tetrachloroethane 0.2 nd nd 5000 nd 200 nd nd
-Xylene 0.2 nd nd 5000 nd 200 nd nd

1,3-Dichlorobenzene 0.2 nd nd 5000 nd 200 nd nd
.4-Dichlorobenzene 0.2 nd nd 5000 nd 200 nd nd
,2-Dichlorobenzene 0.2 nd nd 5000 nd 200 nd nd

Surrogate Standard Recoveries: Control Limits: 70-130%

ibromofluoromethane
oluene-d8

4-Bromofluorobenzene

96% 95% 96% 108%
110% 108% 112% 99%
99% 103% 103% 101%

109%
98%
98%
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PI-HLIP SERVICES I
Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G985040V
Matrix: Water

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)

Compound

Chloromethane
’Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
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 -Trich]oroethane
Carbon Tetrachloride
Benzene
1,2-Dichloropropane
Tdchloroethene
B(omodichloromethane
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 (Perchloroethylene)
1,1,1,2-Tetrach~oroethane
Chlorobenzene
Ethylbenzene
m-Xylene & p-Xylene
Sromoform
Styrene
1,1,2,2-Tetrachloroethane
o-Xylene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
~, ,2-Dichiorobenzene

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

LOQ MW98-38 LOQ MW98-43
t~g/L 981215 I.,Ig/L 981215

DF=1000 DF=10000

1000 nd 10000 nd
500 612 5000 nd
500 nd 5000 nd
500 nd 5000 nd
500 nd 5000 nd

10000 nd 100000 nd
200 3390 2000 nd
1000 nd 10000 nd
200 nd 2000 nd
200 nd 2000 nd
200 985 2000 nd
6000 nd 50000 nd
200 4490 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 1710 2000 nd
200 nd 2000 nd
100 nd 1000 nd
200 nd 2000 nd
200 11600 2000 nd
200 nd 2000 nd
200 nd 2000 nd
5000 nd 50000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd

5000 nd 50000 nd
200 nd 2000 nd
200 nd 2000 nd
200 788 2000 101000
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd
200 nd 2000 nd

Control Limits: 70-130%

110% 109%
103% 101%
100% 103%

Date:
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc. VOLATILE ORGANIC COMPOUNDS
Project Reference: W8140

Date: 23-Dec-98Work Order: G985040V Units: micrograms/liter (IJg/L)
Matrix: Water

Method Blank Spiked Method Blank

LOQ Upper % Lower UpperCompound pg/L Result Limit Accept Recovery Limit Limit Accept
Chloromethane 1.0 nd 1.0 yes 95 70 130 yesVinyl chloride 0.5 nd 0.5 yes 99 70 130 yesBromomethane 0.5 nd 0.5 yes 102 70 130 yesChloroethane 0.5 nd 0.5 yes 98 70 130 yesTrichlorofluoromethane 0.5 nd 0.5 yes 103 70 130 yesAcetone 10.0 nd 10.0 yes 99 60 140 yes1,1-Dichloroethene 0.2 nd 0.2 yes 99 70 130 yesDichloromethane (Methylene Chloride) 1.0 nd 1.0 yes 100 70 130 yes~rans-l,2-Dichloroethene 0,2 nd 0.2 yes 102 70 130 yesMethyl-t-Butyl Ether 0.2 nd 0.2 yes 99 70 130 yes1,1-Dichloroethane 0,2 nd 0.2 yes 99 70 130 yesMethyl Ethyl Ketone (MEK) 5.0 nd 5.0 yes 99 60 140 yescis- 1,2-Dichloroethene 0.2 nd 0.2 yes 99 70 130 yesChloroform 0.2 nd 0.2 yes 101 70 130 yest,2-Dichloroethane 0.2 nd 0.2 yes 101 70 130 yes1,1,1-Trichloroethane 0,2 nd 0.2 yes !01 70 130 yesCarbon Tetrachloride 0.2 nd 0.2 yes 101 70 130 yesE~enzene 0.1 nd 0.1 yes 100 70 130 yes1.2-Oichloropropane 0.2 nd 0.2 yes 100 70 130 yesI Trichloroethene 0.2 nd 0.2 yes 101 70 130 yesBromodichloromethane 0,2 nd 0.2 yes 100 70 130 yescis-1,3-Dichloropropene 0.2 nd 0.2 yes 98 70 130 yes

i Methyl Isobutyl Ketone (MIBK) 5.0 nd 5.0 yes 100 60 140 yestrans-! ,3-Dichloropropene 0.2 nd 0.2 yes 99 70 130, yes1 ,! ,2-Trichloroethane 0.2 nd 0.2 yes 99 70 130 yesToluene 0.2 nd 0.2 yes 98 70 130 yesI 2-Hexanone 5.0 nd 5.0 yes 99 60 140 yesDibromochloromethane 0.2 nd 0.2 yes 99 70 130 yes1,2-Dibromoethane (Ethylene dibromide) 0.2 nd 0.2 yes 97 70 130 yes

i Tetrachloroethene (Perchloroethylene) 0.2 nd 0.2 yes 99 70 130 yes1,1,1,2-Tetrachloroethane 0.2 nd 0.2 yes 99 70 130 yesChlorobenzene 0,2 nd 0.2 yes 100 70 130 yesEthylbenzene 0.2 nd 0.2 yes 103 70 130 yesIm-Xylene & p-Xylene 0,2 .nd 0.2 yes 101 70 130 yesBromoform 0.2 nd 0.2 yes 99 70 130 yesStyrene 0.2 nd 0.2 yes 101 70 130 yesi 1,1,2,2-Tetrachloroethane 0.2 nd 0.2 yes 101 70 130 yeso-Xylene 0.2 nd 0.2 yes 101 70 130 yes1,3-Dichlorobenzene 0.2 nd 0.2 yes 102 70 130 yes1,4-Dichlorobenzene 0.2 nd 0.2 yes 103 70 130 yesI1,2-Dichlorobenzene 0.2 nd 0.2 yes 101 70 130 yes
Surro ate St d Rg     an ard ecoveries:

i Dibromofluoromethane
Toluene-d8
4-8romofluorobenzene

89% 102 70 130 yes
111% 100 70 130 yes
103% 101 70 130 yes
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PHILIP SERVICES I
I

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140
Work Order: G985040V
Matrix: Water

VOLATILE ORGANIC COMPOUNDS Date: 23-Dec-98 I
I

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

I
I

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 8260B (modified).

I
I
I

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 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
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
Chemist

I
I
I
I
I
I
I
I
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PHILIP SERVICES

Morrow Envirormlental Consultants Inc.
Unit E, 1420 Clarence Ave
W nnipeg MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Certificate of Analysis

Analysis Pertbrmed:

Methodology:

Instrumentation:

S~tple Description:

QA/QC:

Results:

30 Element ICP-MS Scan

1) Analysis of trace metals in water by Inductively Coupled
Plasma Mass Spectrophotometry.
U.S. EPA Method No. 200.8(Modification)

1) PE Sciex ELAN 6000 ICP-MS Spectrometer

Water

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of AN,~LYSIS attached.

December 16/98
December 23/98

G985040
96-W238-VG

EE9808£}WestonYd
W8140

JDT

I
I
I
I

Certified By
Nick Boulton
Ser, i’ic~ Manager

N. Bo~,ilton,lB.ScD C Cheut
ustomer Service Manager

All wt~rk recorded herein has been done in ~lccordanc,: with normal pi’ofe~siollal ~t;mdardl~ using accepted testing

I                                                                                                           mcthodt,togics and QA/QC procedures. Philip
An:llytical i= limited in liability to Ihe actual cost of tile p,:rtincnt analyses d=me. Y,~ur s.~mpl~s will be retained by PASC fl~r z period of 30 days Ibllowing reporting



Client : Morrow Enviromnental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

(spike) LOQ

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

Acce[~ AcceI~ahl~

(b} = Analyte results o~ REI~RT ol" ANAI.YSIS have been background corrected Ibr Ihc process blank.

II



Client : Morrow Environmental CorLsultaats Inc.
Contact: J. Derek Trinke

Aoalysis of Water

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

SA!M PLE 11)

(spike)

tm

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

I

LOQ = Limit ofQuantitatit,n = lowest level oflhe parameler that can be quanlilicd wi{b ct~lflitlcncc
= Unawilablc due to dilution required Ibr aaalysis

na = Nol Applicable
n~ = Insullicient Sample Submitled

"IR = trace level less than LOQ

Page 2 of 2



Philip Analytical Services Corp m
Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contac1: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ret#:

December 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

m
m

Parataeter LOQ    Unit~

Date Sampled >

iCopper 0.002 mg/L

Iron 0.02 rag J%

Lead 0,0001 mg/L

~Iasnesium 0.1 mgfL

98/12/15

0.004

MW98-25-

98112115

nd

nd

0.051

nd

1.08

nb
100

0.002

0.002

0.03

99.3

0.600

0,005

nd

0.462

nd

nd

nd

981215
98112115

nd

nd

0.005

0.043

nd

0.177

512

nd

0,009

nd

nd

572

1.67

0.002

0.022

nd

5.9

nd

nd

3.05

nd

nd

98/12/15

nd

0.002

0.056

nd

0.351

nd

243

nd

0.007

0.0006

135

0.373

0.005

0.008

7.8

0.005

20t

1.57

nd

nd

0.004

MW98-35-

981215
98/12i15

0.02

nd

0.003

0.047

nd

nd

0.199

nd

124

nd

0.003

nd

nd

106

0.942

0.007

0.015

nd

8.1

nd

nd

115

0.676

nd

nd

0.002

m
m
m
m
m
m
I
!
m
m
n

LOQ Limit of Quantitation = lowest level or’the parameter that can be quantified with contldence.

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

Page I t)r4

m
m
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Philip Analytical Services Corp

Report of Analysis

Clienl : Morrow Environlnen~.l Consultants Inc.
Contact: I. Derek Trinke

Analysis of Water

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

December23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

Uranium

Vanadium

Date Sampled >
LOQ Units

0,0001 mg/L

0.002 msIL

0,002 mg/L

MV498-24-

981215

0.0039

0.003

M3.V98-25.

981215

0.0072

nd

0.025

MVd98-26-

981215
98112115

M%V98-33-

981215
98112115

0.0434

nd

0.019

MW98-35-

981215

0,0124

0,047

LOQ

nd

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

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

Page 2 of 4



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants IBC.
Ct)ntact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

December 23198
G985040

96-W238-VG
EE98084WestoaYd

W8140

Boron

Cadmium

Calcium

Chromium

Copper

MW98.35-

LOQ Uai~s 981215
Replicate

0.0I m$/L 0.03

O.OV2 m$/L nd

0.002 mg]L 0.004

0.005 mg/L 0.046

0.005 mg/L nd

0.002 mg/L nd

0.005 mg/L 0.191

0.0005 mgFL nd

0.1 mg/L 127

0.002 mgFL nd

LOQ

nd

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

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

Page 3 of 4

I

I
I
I



I
I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Enviromnental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

Decentber 23/98
G985040

96-W238-VG
EE98084WestonYd

W8140

MW98-35-
LOQ Unit5 981215

Repficate

0.0001 mg~L 0,0130

0.002 mg/L nd

0.002 mg/L 0.060

I
I

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

nd parameter not delected ! -- LOQ higher than listed due to dilution ( ) Adjusted LOQ

i
i
i

Page 4 of 4



PHILIP SERVICES

mi

Client: Morrow Enviro[maental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

Attn: Alex Man

Date Received: July 15/1999
Date Reported: July 22/1999
Lab Ref#: G992806
Lab Quote#: 96-W238-VG
Client PO#: EE98084WstnYrd
Client Ret~: W8140B
Sampled By: JDT

Certificate of Analysis I
Analysis Performed: Extractable Hydrocarbons(Manitoba Guidelines), C11-C32

BTEX and Total Volatile Hydrocarbons(Manltoba Criteria)

Methodology:

Instrumentation:

Sample Description:

QA/QC:

1)The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(microextracdon)

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

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

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

I
I
I
I
I

Results: Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant

Se~,’~e"Manager

Certit~ed ~y " ",,
\N. l~oultc~, l~.Sc.,~.Chem.

Customer Service Manager

I
I
I
I
¯

All work recorded herein has been done in accordance with tlotmal professit)nal standards using accepted lesling methodologies and QA/QC pruccdurcs. Pbilip
Analytical is limiled in liability to the aclual cost or the perlinent analyses done. Y~ur samples will be rclahled by PASC Ibr a period of 30 days folh~wing rclmrling
or a~ per specillc contractual arrangement~.



Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Phi!ip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID Upper
¯ (spike) EQL    Units    Result

Lower UplYer

Limit Accept Result

10.0 mg/kg nd 20.0 yea IO5

0.02 mg/kg nd 0.04 yea 88

0.02 mg,’~g nd 0.04 yes 90

0.02 mg/Yg nd 0.04 yes 94

0.04 mg/kg nd 0.08 yes 93

Matrix Spike

Lower Upl~r

Linfit Limit Accept Result Target Limit

70 120 yes at aa aa

July 2211999
G992806

96-W238-VG
EE98084WsmYrd

WSI40B

OveraB

QC
Limit Accept Acceptable

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
as = Insufficient Sample Submitted
nd = parameter not delected
TR = trace level less than EQL

Page I of 1



Philip Analytical Services Corp

Report of Analysis

I
I

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

EQL

0.02

0.02

0.02

0.04

Units

ms/k~

BH99-36-3-

990713

EGD?

6160

nd

6.51

0.84

1090

30.7

BH99-36-3o

990713
Replicate

EGD?

6040

nd

6.66

0.85

1210

32.8

990713

1999/07/13

EGD7

4240

nd

1.24

0.74

638

8,20

July 22/1999
G992806

96-W238-VG
EE98084WstnYrd

WSI40B

BH99-37-3- BH99-38-3-

990713 990713
1999107113 1999[07113

EGD? EGDMO?

5680 2130

nd nd

3.25 1.39

0.38 0.23

451 150

3.97 1.07

I
I
I
I
I
I
I
I
I
I
I
I
I

EQL Estimated Quantitadon Limit = lowest level of the parameter that can be quantified with confidence.

EGD? Contaminant elutes in the gasoline/diesel range but does not malch our reference standards.

EGDMO? Contaminant elutes actor, s the gasofinadiesellmotor oil range but does not match our reference standards.

na Not Applicable

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

I
I

Page 1 of 2

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

ot~l SemiVolatil¢ ~Iydrocarbons(C 11-C32)

EQL Units

mg/kg

BH99-39-3-

990713
1999/07/13

EGDMO?

6610

BH99~0-3-

990713

1999/07/13

EGD?

2010

BH99-42-4-

990713

1999/07/13

EGD7

1490

7gylen¢l(Tota0

0.02

0.02

0.02

0.04

0.14

6.93

1.03

1210

33.4

lad

0.27

nd

20

0.32

nd

nd

nd

nd

July 22/1999
G992806

96-W238-VG
EE98084WstnYrd

W8140B

I
I
I
I

EQL Estimat~t Quantitation Limit = lowest level of the parameter that can be quantified with confidence.

EGD? Contaminant elutes in the gasoline/diesel range but does not match our relirence standards.

EGDMO? Contaminant elutes across the gasolineldiesellmotor oil range but does not malch our reference standards.

na Not Applicable

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

I Page 2 of 2



Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clareoce Ave
Witmipeg. MB, CANADA
R3T IT6

Fax: 204-477 -9194

Attn: Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ret~:
San~pled By:

Certificate of Analysis

Additional 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.

July 15/1999
July 22/1999

G992806
96-W238-VG

EE98084WstnYrd
W8140B

JDT
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I
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I
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I
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I
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I
I
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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

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 15/1999
August 26/1999

G992806
96-W238-VG

EE98084WstnYrd
W8140B

JDT

I Attached are the chromatograms for your samples.

I
I

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

I
I
I
I
I
I
I
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Data File Name : C:\HPCHEM\I\DATA\JULY2099\017F0301.D
Operator : JEEVA
Instrument : INSTRUMEN
Sample Name : 2806-23
Run Time Bar Code:
Acquired on       : 20 Jul 99 11:04 PM
Report Created on: 20 Jul 99 11:52 PM
Last Recalib on : 02 JUL 99 04:08 PM
Multiplier : 1

Page Number       :
Vial Number        :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount        :

1
17
1
3
IDIF.MTH
IDIF.MTH
0
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i
ira File Name    :ator            :
:~trument        :

i
)le Name        :
Time Bar Code:

lired on        :
~port Created on:

,~ Recalib oniplier

1.978

20 Jul 99
20 Jul 99

: 02 JUL 99
1

0 0 0

.... ~, , ,~ .... ~.,

BH99-40-3-990713
SO 00 86548

!!ll!!l!lllll!llllllllllllllllllll!lltllllBII!ltllllll!llttlll
992886      EHC-MB-SO

C:\HPCHEM\I\DATA\JULY2099\OI6F0301.D
JEEVA Page Number :
INSTRUMEN Vial Number :
2806-22 Injection Number :

Sequence Line     :
10:15 PM Instrument Method:
11:03 PM Analysis Method :

04:08 PM Sample Amount :
ISTD Amount :

tI3B 7.3CC

1
16
1
3
IDIF.MTH
IDIF.MTH
0

I
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BH99-39-3-991~713

SO 00 86547
IIil111!11111!1111111111}}111111111111111111111

EHC-MS-SO

ua File Name : C:\HPCHEM\I\DATA\JULY2199\055R010I.D
~rator : JEEVA
~trument : INSTRUMEN
nple Name : 2806-21DFI0

Time Bar Code:
~uired on        : 21 Jul 99 11:22 AM
3oft Created on: 21 Jul 99 12:11 PM
st Recalib on : 02 JUL 99 04:19 PM
[tiplier : 1

Page Number        :
Vial Number        :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount       :

]}3B 8 ....

1
55
1
1
IDIF. MTH
IDIR. MTH
0
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~MOTOR OIL 26.240

BH99-38-3-990713
SO 00 86546

I IIIlllllll!l/lllllllllllllllllllllll!lltll!!l!llllllllllllllllll
9928~)6            EHC-~B-SO

i

~ata File Nameperator
Instrument

~ample Name :
un Time Bar Code:
cquired on :

~eport Created on:
ast Recalib on :
ultiplier :

: C:\HPCHEM\I\DATA\JULY2099\OI4FO301.D
: JEEVA Page Number
: INSTRUMEN Vial Number

: 1
: 14

2806-19

20 Jul 99 08:38 PM
21 Jul 99 04:42 PM
02 JUL 99 04:08 PM
1

Injection Number : 1
Sequence Line     : 3
Instrument Method: IDIF.MTH
Analysis Method : IDIF.MTH
Sample Amount : 0
ISTD Amount :
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OIL 26.238

BH99-37-3-990713
SO ~ 86545

I IIlitlll[llllllllllllllllllll!llllllllllll~lll~llllllllllllll
EHC-MB-SO

~ata File Name    :
perator            :
nstrument          :
ample Name        :
un Time Bar Code:
cquired on        :
eport Created on:
ast Recalib on :
ultiplier         :

C:\HPCHEM\I\DATA\JULY2099\013F0301.D
JEEVA
INSTRUMEN
2806-18

20 Jul 99 07:49 PM
21 Jul 99 03:37 PM
02 JUL 99 04:08 PM
1

Page Number       :
Vial Number       :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount        :

1
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1
3
IDIF.MTH
IDIF.MTH
0 I
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6.901

~25.732

BH99-36-8-990713
SO @e 86544
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EHC-MB-SO

I File Name    :ator            :
strument          :

~leName
Time Bar Codel
ired on :

~ort Created on:
I Recalib on
Hiplier

I

C:\HPCHEM\I\DATA\JULY2099\012FO301.D
JEEVA
INSTRUMEN
2806-17

20 Jul 99 06:59 PM
21 Jul 99 03:33 PM

: 02 JUL 99 04:08 PM
: 1

Page Number
Vial Number        :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount        :

: 1
12
1
3
IDIF. MTH
1 DI F. MTH
0
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: 21 Jul 99 04:41 PM IDIF.MTH
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Sample Amount
ISTD Amount

ta File Name C:\HPCHEM\I\DATA\JULY2199\057R0401.D
erator Page Number
strument INSTRUMEN Vial Number
mple Name 2806-16QCDFI0 Injection Number
n Time Bar Code: Sequence Line
quired on Instrument Method:
port Created on: 21 Jul 99 Analysis Method : IDIR.MTH
st Recalib on
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~,~ASOL1N 7.078
IBB 8.373

BH99-36-3-998713
SO 88 86543

EHC-M8-SO

il:a File Name    :~rator            :
instrument         -
i~mple Name        :
in Time Bar Code:
~quired on        :

~,~ort Created on:t Recalib on :
tiplier        :

I

C:\HPCHEM\I\DATA\JULY2199\056R0201.D
JEEVA
INSTRUMEN
2806-15DFI0

21 Jul 99 01:26 PM
21 Jul 99 02:15 PM
02 JUL 99 04:19 PM
1

Page Number        :
Vial Number        :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount        :

1
56
1
2
IDIF.MTH
IDIR.MTH
0



PHILIP SERVICES

Client: Morrow Enviromnental Consultants Inc.
Unit E, 1420 Clarence Ave
Wimfipeg. MB, CANADA
R3T IT6

Fax:     204-477-9194

Attn:    Alex Man

Certificate of Analysis

Analysis Performed: Mineral Oil and Grease(Gravimetric)

Methodology: 1) Analysis of Mineral Oil and Grease gravlmetrically in
soil.
U.S. EPA Method No. 413.1

Instrumentation: 1) Sar~orius Research Balance, Model R200D

Sample Description: Soil

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to ILEPORT of ANALYSIS attached.

Date Received:
Date Reported:
Lab Relg:

Lab Quote#:
Client PO#:
Client Ret~:
Sampled By:

July 1511999
July 22/1999

G992806
96-W238-VG

EE98084WstnYrd
W8140B

JDT

I
I
I
I
I
I
I
I
I
I
I
I
I

Certified By
Elaine ,Grant
Ser~c~’ l~nager /-

Certifi~ By
N. Bou~ B.Sc.~C.Chem.
Customer Semite Ma~ger

I
I
I
I:

All work recorded herein ha= been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip¯
Analytical iz limiled in liability to the actual cost of the penin~:nt analyses done. Your samplc~ will be retained by PASC for a period of 30 day~ tbll~wing reporling

I



Client : Morrow Envirotmlental Co~tsultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

July 22/1999
G992806

96-W238-VG
EE98084WstnYrd

W8140B

SAMPLE ID

(spike)

Upper Lower Upper

Result Limit Accept Result Limit Limit Accept Result

Matrix Spike

Lower Upper

Target Limit Limi! Accept

Overall

QC
Acceptable

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
= Unavailable due Io dilution required for analysis

n~ = Not Applicable
n~ ffi Insufficient Sample Submitted
nd : parameter not detecled
TR = Ix’ace level less than EQL

Page I of I



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Cottsultants Inc.
Contact: Alex Man

Atutlysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client

July 2211999
G992806

96-W238-VG
EE98084WstnYrd

WS140B

BH99-38-3-
Parameter EQL    Unit~ 990713

1999/07/13

~eral Oil & G~a.se 100    rng/kg 437

990713

Replicate
990713

1999107113

146

EQL Estimated Quantitadon Limit = lowest level of the parameter that can be quantified with confidence.

Page I of I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I

I

PHILIP SERVICES

Fax:

I Attn:

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Wirmip~g, MB, CANADA
R3T IT6

204-477-9194

Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 1511999
July 22/1999

G992807
96-W238-VG

EE98084WstnYrd
WS140B

JDT

Analysis Performed:

Methodology:

I
I
I Instrumentation:

I
Sample Description:

I QA/QC:

Results:

I
I
I
I

Certificate of Analysis

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

I) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(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-PackardlI 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.

I
I

Certified By
Elaine Graut

Set~vi~.e~ anager

N. BO,ulto~l, B.Sc.:, C,Chem.
Custon~er Service Maoager

All woI’k recorded herein ba~ been done in accorduncc with normal pmt~:sslonul stnndards using nccepted testing melhodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual co~t of the pertinenl an:~lyses done. Your samples will bc retained by PASC Ibr :~ period of 30 days fi~llowing rcporfin,g
or as p~:r specific contractmd arral~genlentl.



Client : Morrow Environmental Cottsultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Cliem Ref#:

SA51PLE ID

(spike) EQL

tO.O

0.02

0.02

0.02

0.04

Process Blank

Upper

Unil.s Result Limit Accept

Lower Upper

Result Limit Limit Accept Rt~ult Target

~,latfix Spike

Lower Upper

Limit Limit

July 2211999
G992807

96-W238-VG
EE98084WsmYrd

WSI40B

Accepl Accel~able

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantilicd with confidence
* = Unavailable due to dilution required for analysis
na = Not Applicable
m = Ins~ffici~m Sample Submiued
nd = parameter not detected
TR = trace level less than EQL

Page 1 of 1
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Philip Analytical Services Corp

Report of Analysis

I
I
I
I
I
I
I
I
I
I
I
I

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

Parameter EQL

Total SemiVol~dle Hydrocadoop.s(Cl 1-C32)

Benzene

Ethylbenzen¢

Xylenes(Total)

0.02

0.02

0.02.

Units
BH99~3-2-

990714

1999/07/14

EDMO?

6720

nd

0.98

0.14

6.50

990714

Replicate

EDMO?

6910

0.97

0.14

444

6.60

BH99-44~-

990714

1999/07/14

PDMO

1300

nd

0.15

nd

94

0.62

July 22/1999
G992807

96-W238-VG
EE98084WstnYrd

WSI40B

990714 990714
1999/07/14 1999/07/14

5260 521

0.16

nd

155

0.71

I
I
I
I
I

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

Not Requested

EDMO? Contaminant elut~ across the diesel/motor oil range but does not match reference standards.

EMO? Contaminant elutes in the motor oil range but does not match tell:fence standard.

na Not Applicable

nd parameter not detected [ = LOQ higher than listed due to dilution ( ) Adjusled LOQ

PDMO Predominantly Diesel with zome Motor Oil.

Page 1 of 2



Philip Analytical Services Corp

Report of Analysis

Cliem : Morrow Eovironmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

July 22/1999
G992807

96-W238-VG
EE98084WstnYrd

WSI40B

BH99~9-3-
EQL Uni~ 990714

1999/07/14

Tota[ $emiVotttile Hydroearbons(C11-C32) 10.0 mg/kg 2050

Benzene 0.02 mg/kg nd

Ethylber~zen~ 0.02 mg/kg 1.97

Toluene 0.02 mg/kg 0.14

Total Volatile Hydroearbona 10 mg/kg 289

Xylenes(Total) 0.04 mg/~g 4.39

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

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

EKD? Contaminant elutes in the kerosene/diesel rallg¢ but does not match reference stalzdards.

na Not Applicable

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

I
I

Page 2 of 2
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PHILIP SERVICES

Client:

Attn:

Morrow Environmental Consultants Iris;:: ..
Unit E, 1420 Clarence Ave

Winnipeg, MB, CANADA

R3T lT6

204-477-9194

Alex Man

Date Received:

Date Reported:

Lab Ref#:

Lab Quote#:

Client PO#:

Client Ref#:

Sampled By:

Attached are the chromatograms for your samples.

July 15/1999
August 12/1999

G992807
96-W238-VG

EE98084WstnYrd
WS140B

JDT

I
I

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

I
I
I
I
I
I

I
I
I





F le C:\HPCHEM\2\DATA\~T’TLI9B99\024F2701.D Sample Name. 2807 102

Acq. Operator      D. MCLEOD              " ’               Inj :    1

C:\HPCHEM\2\METHODS\4TPHIFA.M Inj Volume : 1 ~i
07/13/1999 12:49:33 PM by D. MCLEOD
C:\HPCHEMk2kMETHODS\4TPHIFA.M
07/21/1999 10:02:12 AM by D. MCLEOD
(modified after loading)

I 4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMNDB-I, HT

Acq. Method
Last changed
Analysis Method :
Last changed     :

FID1 A, (JUL19B99~)24F2701.D)

20000-

18000-

16000

12000-

10000-

8000

6000-

4000-

o

2000

0 5 10 15

:Irument 4 07/21/1999 10:02:17 AM D. MCLEOD

2O 25 30 35

Page 1 of 2



,eta File C:\HPCHEM\2\DATA\JULI9B99\023F2601.D                Sample Name: 2807-101

jection-D~ : 07/20’~999 03:22 PM Se~. Line : 26
Sample Name 2807-101 Vial : 23
Acq. Operator D. MCLEOD Inj : 1

Inj Volume : 1 #i
Acq. 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 CHkNNEL ON FID IV-15M COLUMN DB-I,HT
=====================================================================

FID1 A, (JUL19899~023F2601.D)

counts~..{~° o     ~

5oo00 -

40000 -

30000 -

20000 -

10000 -

J
UJ

o
o

0

0 5 t 0 i 5 20 25 30 35

Istrument 4 07/21/1999 i0:01:i0 AM D. MCLEOD Page 1 of 2



Sample Name: 2807-100

i/sita File C:\H~HEM\2\DATA=~JULIgB99\022F2401.D

ample Name 2807-100

Acq. Method
Last changed
Analysis Method
Last changed

Line
Vial

Acq. Operator 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
: 07/20/1999 5:16:03 PM by D. MCLEOD

4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HT

24
22
1

1 ~i

20000-

~8000.

16000"

14000

12000

10000

8000

FID1 A, (JUL19B99~022F2401.D)

6OOO

d

BH99-44-4=990 14
SO 00 86560

I lll!llllllllllll!lIlllllllllllltlllllllIIIIIIIllIIIIIIIIIItt
EHC-MB-SO

o
4000

0 5 10 15 20 25 30 35

2OOO

ilstrument 4 07/21/1999 3:59:24 PM D. MCLEOD Page 1 of 2



I~ecti~ Date 07/21,±999 3:08:24 AM Se~. Line : 13
~ample Name 2807-99 10X Vial : 13
~Acq. Operator D. MCLEOD Inj : 1

Inj Volume : 1 #i I
Acq. 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 I
Last changed 07/20/1999 5:16:03 PM by D. MCLEOD ¯
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HT

20000

18000

16000-

14000

12000

10000

8000-

6000

4000

FID1 A, (JUL2099"L)13F1301.D)

BH99-43-2-990714
SO 00 86556

!l!llJlll]llll!lllll!llllll l  lllll  
EHC-MB-SO

0

0 o

o

2000

0

Instrument 4

5 10 15

07/21/1999 3:54:36 PM D. MCLEOD

2O 25 310

Page 1 of



~n
a File C:\HPCHEM\2\DATA\JUL2099\012FI201.D Sample Name: 2807-98

jection__e : 07/21/±999 2:20:32 AM Seq. Line 12
Sample Na~e : 2807-98 10X Vial 12

: 1
1 #i

Acq. Operator

Acq. Method
Last changed
Analysis Method
Last changed

D. MCLEOD Inj
Inj Volume

C:\HPCHEM\2\METHODS\4TPHIFA.M
07/20/1999 5:15:17 PM by D. MCLEOD
C:\HPCHEM\2\METHODS\4TPHIFA.M
07/20/1999 5:16:03 PM by D. MCLEOD

4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HT

CouRts

20000¯

18000’

16000

4000

12000

10000

8O00

6000

FID1 A, (JUL2099~O12F1201.D)

4O0O

BH99-43-2-998714
SO 88 86556
992807 HSB-MB-SO

J
uJ

J

10X

2000

0 5 t 0 t 5 2o 25 3o 35

~I;trument 4 07/21/1999 3:54:11 PM D. MCLEOD                            Page 1 of 2



PHILIP SERVICES

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

Fax: 204-.477-9194

Attn: Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 15/1999
July 22/1999

G992807
96-W238-VG

EE98084WstnYrd
WS140B

JDT

Certificate of Analysis

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

QA/QC:

Results:

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 ~ % 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 to REPORT of ANALYSIS attached.

I
I
I
I
I
I
I
I
I
I
I
I
I

Certified By
Elaine Grants
¥

r. N. Boulton, B.Sc., C.Chem.
Customer Service Manager

I
I
I
I
I

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/Q~ procedures. Philip¯
Analytical is limited in liability to the actual cost of the pertinent analy~s done. Your samples will be retained by PA$C for a period of 30 days following reporting



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

July 22/1999
G992807

96-W238-VG
EE98084WstnYrd

WS140B

Parameter EQL    Ultil$ 990714
1999/07/14 Replicate

EQL Estimated Quantitafion Limit = lowest level ot the paramea:r that can b~ quantified with confidence.

na Not Applicable

Page 1 of 1



PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Wimaipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

Attn: Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sanapled By:

Certificate of Analysis

Analysis Performed:

Methodology:

Io.strumentation:

Sample Description:

QA/QC:

Results:

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

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

July 15/1999
I

July 22/1999
G992807

96-W238-VG I
EE98084WstuYrd

W8140B
JDT I

I
I
I
I
I
I
I
I

Certified By
Elaine Grant

./St.~tv r~6"M anager

Cert~ed t~y ’\
N. B~ultofi, B.Sc., C.Chem.
Customer Service Manager

I
I
I
I
¯work hereinhasbeendoneinaccordance a’ilh normal professional standards using, accepled testing m.:d.,,dologl¢~ alad QA/QC procedure~. Philip¯

Analytical i~ limited in liability to the actual cost oflbe pertinent anslyses drone. Your lamples will be retained by PASI~ :ilr a period of 30 days fidlowil~g reporting



Client : Morrow Environmental Cottsultants Inc.
Contact: Alex Man

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID

(sl~e) EQL Units

Proct~s Blank I’roct.’ss % Recovery Matrix Spike

Upper Lower Upper Lower Upper

Result l.imit Accept R~ult Limit Limil Accept Result Target Limit

nd 200 yes 96 78 122 yes na na ms

July 22/1999
G992807

96-W238-VG
EE98084WsmYrd

W8140B

Overall

QC
Limit Accept Acceptable

EQL = Estimaled 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.
Contact: Alex Man

A~alysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

July 22/1999
G992807

96-W238-VG
EE98084WstnYrd

WSI40B

BH99d3-2-
Parameter EQL    Uuits 990714

1999/07/14

Mineral Oil & Grease 100 mg/kg 5010

BH99~3-2-

990714
Re0Gcate

4920

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

Page 1 of I
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PHILIP SERVICES

Client:

Fax:

’ Attn:

Morrow Environmental Consultants inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

Alex Man

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 15/1999
July 21/1999

G992807
96-W238-VG

EE98084WstnYrd
W8140B

JDT

Attached ~re your results for PAil’s

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.



PHILIP SERVICES

Page 1 of 3 I
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Client: Morrow Environmental Consultants Inc.
Project Reference: W8140B
Work Order Number: G992807B
’Matrix: Soil

Compound EQL
Pg/g

Naphthalene
2-Metbylnaphthalene
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

0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20
0.20

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d 10 (25-125%)
AntSracene-d 10 (30-120%)
Benzo(a)pyrene-d 12 (35-120% )

Polynuclear Aromatic Hydrocarbons (PAH’s)

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

BH99-48-1
990714
DF=4
0.31
0.41
0.25
nd
nd
nd
1.72
0.37
2.65
2.16
1.28
1.51
1.60
1.23
1.34
1.20
0.30
1.12

65%
54%
59%

Date: 21-Jul-99
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Clier~t: Morrow Environmental Consultants Inc.
Project Reference: W8140B
Work Order Number: G992807B
Matrix: Soil

Compound

Polynuclear.Aromatic Hydrocarbons (PAH’s)

Units: Micrograms/gram (pg/g) dry weight Date: 21-Jul-99

Method Blank Spiked Method Blank

EQL Upper % Lower Upper
pg/g Result Limit Accept Recovery Limit Limit

Naphthalene 0.05
2-Methylnaphthalene 0.05
1-Methylnaphthalene 0.05
Acenaphthylene 0.05
Acenaphthene 0.05
Fluorene 0.05
Phenanthrene 0.05
Anthracene 0.05
Fluoranthene 0.05
Pyrene 0.05
Benzo(a)anthracene 0.05
Chrysene 0.05
Benzo(b)fluoranthene 0.05
Benzo(k)fluoranthene 0.05
Benzo(a)pyrene 0.05
Indeno(1,2,3-cd)pyrene 0.05
Dibenzo(a,h)anthracene 0.05
Benzo(ghi)perylene 0.05

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d 10
Anthracene-all0
Benzo(a)pyrene-d12

nd 0.05 yes 81 35 105
nd 0.05 yes 85 30 100
nd 0.05 yes 83 30 105
nd 0.05 yes 86 35 110
nd 0.05 yes 78 35 105
nd 0.05 yes 86 40 110
nd 0.05 yes 86 50 110
nd 0.05 yes 88 50 110
nd 0.05 yes 91 50 120
nd 0.05 yes 87 50 120
nd 0.05 yes 90 55 120
nd 0.05 yes 90 55 125
nd 0.05 yes 92 50 125
nd 0.05 yes 90 50 115
nd 0.05 yes 88 50 120
nd 0.05 yes 94 50 125
nd 0.05 yes 95 50 125
nd 0.05 yes 91 50 125

Accept

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

69% 69% 25 125 yes
64% 64% 30 120 yes
79% 79% 35 120 yes

I
I
I
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Client: Morrow Environmental Consultants Inc.
Project Reference: W8140B
Work Order Number: G992807B
Matrix: Soil

Polynuclear Aromatic Hydrocarbons (PAH’s)

Legend: EQL = Estimated Quantitation Limit
nd= Not detected above EQL
DF = Dilution Factor

Date received: July 15, 1999
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 8270B (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 will be retained by PA SC for a period of 30 days following
reporting or as per specific contractual arrangement.

JOB APPROVED BY:

Tasha Sutherland-Hill
Chemist

Date: 21-Jul-99 I
I
I
I
I
I
I
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I
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PHILIP SERVICES

Client: Morrow Environmental Consultants In ~7."
Unil E, 1420 Clarence Ave          ~ ’
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

1 Arm: J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

I
Analysis Performed:

I
Methodology:

!
Instrumentation:

I
SampleDescription:

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.8011(microextraction)

1) GC/FID/FID, Hewlett-PackardII GC, Dual injector, Dual FID, A/S

Soil

I Q~/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results:

!
Refer to REPORT of ANALYSIS attached.

July 17/I999
October 26/1999

G992864
96-W238-VG
CP-WESTON

W8140B
JDT

I
I
I
I
I
I

Certified By"
Elaine Grant
Se~/i/~l anager

Ce~’ti~ed~y \
N. l~l~6n, B.Sc., C.Chem.
Customer Service Manager

All work recorded herein has been done in accordance with m)rmal professional standards using accepted teslhlg methodok)gies and QA/QC procedures. Philip
Amdytical is limiled in liability to th~ actual cost of the pertinent analyses done. Your :~amptes will be re a ned by PASC f~r a period of 30 days following reporting



Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

October 26/1999

G992864

96-W238-VG
CP-WESTON

W8140B

SAMPLE 1D

(spike) EQL    Units

Process Blank Process % Recovery
Upper Lower Upper

Result Liznit Accept Result Limi    I.imlt Accept

nd 20.0 ycs 101 70 120 yes

Matrix Spike

Lower Upper

Result Target Limit Limit

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution r~quired for analysis
na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL

Accept Acceptable

yes

Page l of 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weigh[ basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

Parameter EQL

Total SemiVolalile Hydrocarbons(Cl 1-C32) 10.0

units

na

mg/kg

BH99-50-2-

990716

1999/07/16

EMO?

990716

1999/07/16

EKMO?

10300

BH99-53-4-

999716

1999107116

EMO?

287

BH99-53-4-

990716
Replicate

October 26/1999
G992864

96-W238-VG
CP-WESTON

W8140B

I
I
I
I

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

Not Requested

EKMO? Contaminant elutes across the kerosenelmotor oil range but does not match our reference standards.

EMO? Conlaminant elutes in the motor oil range but does not match reference standard.

na Not Applicable

Page I of 1



PHILIP SERVICES

Client: Morrow Environmental
Project Reference: W8140B
Work Order: G992864V
Matrix: Soil

Compound

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-1,2-Dichloroethene
Methyl-t-Butyl Ether
1,1-Dichlo~oethane
Methyl Ethyl Ketone (MEK)
cis-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1 -Tdchloroethane
Carbon Tetrachloride
Benzene
1,2-Dich]oropropane
Trichloroethene
Bromodichloromethane
cis-1,3-Dichloropropene
Methyl Isobutyl Ketone (MIBK)
trans-1,3-Dich[oropropene
1,1,2-Trichloroethane
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibremoethane (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

Page 1 of 3

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (~Jg/g) dry weight

I

Date: 26-Oct-9/

EQL BH99-56-4-990716 BH99-56-4-990716 BH99-56o4-990716
~g/g Dup. Dup.2 I
0,005 nd nd nd
0.003 nd nd nd
0.005 nd nd nd ¯
0.005 nd nd nd
0.005 nd nd nd
0.050 nd nd nd ¯
0.002 nd nd nd I
0,010 nd nd nd
0.002 nd nd nd
0.002 nd nd nd ¯
0.002 nd nd nd
0.025 nd nd nd
0.002 nd nd nd ¯
0,002 nd nd nd
0.002 nd nd nd
0.002 nd nd nd
0,002 nd nd nd ¯
0.002 nd nd nd
0.002 nd nd nd
0.002 nd nd nd ¯
0.002 nd nd nd
0,002 nd nd nd
0.025 nd nd nd
0.002 nd nd nd ¯
0.002 nd nd nd
0.002 nd nd nd
0.025 nd nd nd ¯
0.002 nd nd nd
0.002 nd nd nd
0.002 0.046 0.113 0.060
0.002 nd nd nd ¯
0.002 nd nd nd
0.002 nd nd nd
0,002 nd nd nd ¯
0.002 nd nd nd
0.002 nd nd nd
0.002 nd nd nd I

10.002 nd nd nd
0.002 nd nd nd
0.002 nd nd nd
0.002 nd nd nd I

Contro~ Limits: 70-130%

101% 114% 121%
102% 103% 101% ¯
93% 90% 84%

Ī
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PHILIP SERVICES

Client: Morrow Environmental
Project Reference: W8140B
Work Order: G992864V
Matrix: Soil

EQL Upper
Compound Pg/g Result Limit
Chloromethane 0.005 nd 0.005
Vinyl chloride 0.003 nd 0.003
Bromomethane 0.005 nd 0.005
Chloroethane 0.005 nd 0.005
Trichlorofluoromethane 0.005 nd 0,005
Acetone 0.050 nd 0,050
1,1-Dichloroethene 0.002 nd 0.002
Dichloromethane (Methylene Chloride) 0.010 nd 0.010
trans-1,2-Dichloroethene 0.002 nd 0.002
Methyl-t-Butyl Ether 0.002 nd 0,002
1,1-Dichloroethane 0.002 nd 0.002
Methyl Ethyl Ketone (MEK) 0.025 nd 0.025
cis-1,2-Dichloroethene 0.002 nd 0.002
Chloroform 0.002 nd 0.002
1,2-Dichloroethane 0.002 nd 0.002
1,1,1-Trichloroethane 0.002 nd 0.002
Carbon Tetrachloride 0.002 nd 0.002
Benzene 0.002 nd 0.002
1,2-Dichloropropane 0.002 nd 0,002
Trichloroethene 0.002 nd 0,002
Bromodichloromethane 0,002 nd 0,002
cis-1,3-Dichloropropene 0.002 nd 0.002
Methyl Isobutyl Ketone (MIBK) 0.025 nd 0.025
transo1,3-Dichloropropene 0.002 nd 0.002
1,1,2-Trichloroethane 0.002 nd 0.002
Toluene 0.002 nd 0.002

nd 0.0252-Hexanone O.025
Dibromochloromethane 0.002 nd 0.002
1,2-Dibromoethane (Ethylene dibromide) 0.002 nd 0.002
Tetrachloroethene (Perchloroethylene) 0.002 nd 0,002
1,1,1,2-Tetrachloroethane 0.002 nd 0.002
Chlorobenzene 0.002 nd 0.002
Ethylbenzene 0.002 nd 0.002
m-Xylene & p-Xylene 0.002 nd 0.002
Bromoform 0.002 nd 0,002
Styrene 0.002 nd 0.002
1,1,2,2-Tetrachloroethane 0.002 nd 0.002
o-Xylene 0.002 nd O.OO2
1,3-Dichlorobenzene 0.002 nd 0.002
1,4-Dichlorobenzene 0.002 nd 0.002
1,2-Dichlorobenzene 0.002 nd 0.002
Surrogate Standard Recoveries:

Dibromofluoromethane 120%
Toluene-d8 105%
4-Bromofluorobenzene 87%

VOLATILE ORGANIC COMPOUNDS

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

Method Blank

Date: 26-Oct-99

Spiked Method Blank

%     Lower
Accept Recovery Limit

yes 91 70
yes 83 70
yes 97 70
yes 87 70
yes 75 70
yes 88 60
yes 74 70
yes 97 70
yes 84 70
yes 105 70
yes 91 70
yes 97 60
yes 92 70
yes 95 70
yes 108 70
yes 81 70
yes 77 70
yes 83 70
yes 95 70
yes 83 70
yes 97 70
yes 96 70
yes 112 60
yes 103 70
yes 104 70
yes 85 70
yes 103 60
yes 104 70
yes 104 70
yes 79 70
yes 97 70
yes 93 70
yes 83 70
yes 83 70
yes 105 70
yes 92 70
yes 105 70
yes 87 70
yes 94 70
yes 94 70
yes 97 70

Upper
Limit Accept
130 yes
130 yes
130 yes
130 yes
130 yes
140 yes
130 yes
130 yes
130 yes
130 yes
130 yes
140 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
140 yes
130 yes
130 yes
130 yes
140 yes
130 yes
130 .yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes
130 yes

yes 102 70 130 yes
yes 98 70 130 yes
yes 102 70 130 yes
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PHILIP SERVICES

Client: Morrow Environmental
P~:oject Reference: W8140B
Work Order: G992864V
Matrix: Soil

Legend:

VOLATILE ORGANIC COMPOUNDS

EQL = Estimated Quantitation Limit
nd= Not Detected Above EQL
Dup. = Duplicate

Date: 26-Oct-99

I
I
I
I

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 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 fiability 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:

Jack,/Tak~uchi, B.A.Sc.. C.Chem.
Analytical Chemist

I
I
I
I
I
I
I
I



,I
I Client:

I

PHILIP SERVICES

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Wionipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

I Arm:
J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

Analysis Performed:

Methodology:

Instrumentation:

Certificate of Analysis

17 Element ICP Scan
ICP Alkaline Scan(Ca,Mg,Na,K,Sr), Digestion Required
Particle Size Analysis(-10+200), wet sieving

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

2)Analysis of alkaline metals in soil by Inductively
Coupled Plasma Spectrophotometry.
U.S. EPA Method No. 6010
(Ministry of Environment ELSCAN)

3) 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

I, 2) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
3) Wire Screen Sieves(10 mesh and 200 mesh)/Sartorius Research Balance

July 17/1999
October 26/1999

G992864
96-W238-VG
CP-WESTON

W8140B
JDT

I
!

A[I work rect)rded herein has been done in accordance with nl)rnla[ professional standards using accepted resllng methodologies al~d QA/QC procedures. Philip
Analytical is limiled in liability to the actual cost of the pertinent analyses done, Your samples will I)e retained by PASC for a period ()1 30 days following reporting
or as per specific co~llractua] arrangements.



PHILIP SERVICES

I

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Arm: J. Derek Trinke

Certificate of Analysis

Sample Description:

QA/QC:

Results:

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 17/1999 I
October 26/1999

G992864 I
96-W238-VG
CP-WESTON

WS140B
JDT I

I

I
I
I
I

Certified By
Elaine Grant
Se!-,~ ~,.~vl anager

CN. ~p.~ltofl, B.’Se., C.Chem.
Custom~ Service Manager

I
I
I
I
¯

All work r~corded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Phitip
1Analylical 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

I



Phili,p Analytical Services Corp

Certificate of Quality Control

Client : Morrow Environmental Consuhants Inc.
Contact: J. Derek Trirlke

Analysis of Soil, expressed on a dry weight basis

Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID

(spike) EQL Units

20.0 mglkg

5.0 mg/kg

0.2 mg/kg

0.3 mg/kg

2.0 mg/kg

50.0 mg/kg

5.0 mg/kg

3.0 mg/kg

2.0 mg/kg

20.0 mg/kg

0.6 mg/kg

5.0 mg/kg

50.0 mg/kg

20.0 mg/kg

100.0 mg/kg

Process Blank Process%Recovery

Upper Lower Upper

Result Lhnit Accept Result Limit Limit

rid(b) 40.0 yes 101 80 120

ndlb) 10.0 yes 96 80 120

rid(b) 0.4 yes 98 80 120

rid(b) 0.6 yes 95 80 120

rid(b) 2.0 yes 95 80 120

rid(b) 4.0 yes 99 80 120

nd(b) 4.0 yes I00 80 120

rid(b) 100.0 yes 96 80 120

nd(b) 10.0 ye~ 96 80 120

rid(b) 2:0 yes 96 80 120

rid(b) 6.0 yes 96 80 120

rid(b) 4.0 yes 101 80 120

nd(b) 40.0 yes 102 70 130

nd(b) 1.2 yes 95 80 120

rid(b) 2.0 yes 95 80 120

rid(b) 2.0 yes 96 80 120

rid(b) 10.0 ye~ 99 80 120

nd(b) 100.0 yes 98 80 120

nd(b) 40.0 yes 103 g0 120

129(b) 200.0 yes 87 80 120

hlalrix Spike

Lower Upper

Accept Result Target Limit Limit

October 2611999
G992864

96-W238-VG
CP-WESTON

W8140B

Overa~

QC
Accept Acceplable

EQL = Estimated Quamitation 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

(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

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

October 2611999

G992864
96-W238-VG

CP-WESTON

W8140B

SAMPLE ID

(spike) EQL Units

ra 50.0 mg/kg

ra 0,3 mg/kg

Process Blank Process%Recovery

Upper Lower Upper

Result Lhnit Accept Result Lhnit Limit Accept

ndth) 100.0 yes 88 g0 120 yes

nd(b) 1.2 yes 95 80 120 yes

MatrLx Spike

Lower Upper

Result Target Limit Limit Accept

Overatl

QC
Acceplable

EQL = E~tim:~ted Quantitalion Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis
n~ = Not Applicable
ns = Insufficient Sample Submitted

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.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Repor~ Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 26/1999
G992864

96-W238-VG
CP-WESTON

Wgl40B

I
I
I
I
I
I
I
I
I
I

Parameter EQL Units

Aluminual 20.0 mg/kg

Barium 5.0 mg/kg

Be~llium 0.2 mg/kg

Cadmium 0,3 mg/kg

Calcium 50.0 mg/kg

Chromium 1.0 mg/kg

Cobalt 2.0 mg/kg

Copper 1.0 mg/kg

Iron 50.0 mg/kg

Lead 5.0 mg/kg

Magnesium 20.0 mg/kg

Manganese 1.0 mg/kg

Molybdenum 3.0 mg/kg

Nickel 2.0 mg/kg

Phosphorus 20.0 mg/kg

Potassium 100.0 mg/kg

Sil,’cr 0.6 mg/kg

Sodium 50.0 mg/kg

Stromium 0.3 mg/kg

Titanium 1.0 mg/kg

Vanadium 1.0 mg/kg

Zinc 5.0 mg/kg

Percent passing 200 mesh O. 1 %

Percent Retain~ on o10 + 200 mesh 0.1 %

999716 990716 990716

126O0

0.6

0.4

67300

25.6

5.8

73.6

17500

258

39500

208

19.6

378

2390

428

194

33.4

67.5

4270

40.5

nd

nd

119000

9.7

16.2

7690

nd

61200

185

nd

7.9

241

nd

213

46.2

213

23.0

BH99-53-4-

990716
Replicate

BH99-56-4-

990716
1999/07/16

15900

2.5

38.3

10.5

357

63400

8070

406

593

nd

255

135

43.l

933

4290

40.0

0.2

nd

118000

8.9

3.1

15.7

7590

nd

6O300

182

nd

7.7

226

1160

nd

207

45.8

220

14.4

22.6

83.8

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.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a du weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client F’O#:
Client Ref#:

October 26/1999
G992864

96-W238-VG
CP-WESTON

WSI40B

I
I
I
I

Aluminum

B~rium

Beryllium

C=dmium

C=l¢ium

Chromium

Cobalt

Copper

BH99-56-4-

EQL Units 990716

Replicate

20.0 mg/kg

5,0 mg/kg

0.2 mg/kg

0.3 mg/kg

2.0 mg/kg

50.0 mg/kg

20.0 mg/kg

3.0 mg/kg

2.0 mg/kg

20.0 mg/kg

100.0 mg/kg

50.0 mg/kg

I
I
I
I
I
I
I
I
I
I
I

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

Not Requested I
I

Page 2 of 2

I
I
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

I Attn: J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

¯ July 21/1999
October 28/1999

G992914
96-W238-VG

Wnnpg/Wstn Shps
WSI40B

JPT

I
I
I
I
I
I
I
I
I

Analysis Performed:

Methodology:

Instrumentation:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11 -C32
Mineral Oil and Grease(Gravimetric)
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(microextraction)

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)

1)GC/FID/FID, Hewlett-PackardlI GC, Dual injector, Dual FID, A/S
2)Sartorius Research Balance, Model R200D
3)Varian 3400 GC PID/FID, Genesis Headspace Analyzer

I
I All work recorded herein has been done in accordance with normal profestional tlandardt using accepledletting QA/QC procedures. Philip

Analytical it limited il~ liability to the actual cott of the pertinent analyses done. Your t;tmplet will hc retained by PASC for a period (If 30 days fldlowing reporting



PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

Attn: J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 21/1999
October 28/1999

G992914
96-W238-VG

Wnnpg/Wstn Shps
W8140B

JPT

I
I
I

Sample Description:

QA/QC:

Results:

Certificate of Analysis

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

I
I
I
li

I
I
I

Certified By
Elaine Grant

~r~o~y \
N13o~ t6nult n, B.Sc~ C Chem
bus omer ::,ervlce manager

I
I
I
I

All work rect~rded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC prt~cedures. 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 follow ng report ng
or as per specific colltractual arrangements.                                                                                           -



Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID

(spike) EQL Units

10.0 mglkg

100 mg/kg

0.02 mg/kg

0,02 nlg/kg

0.02 mg/kg

10 mg/kg

0.04 mg/kg

Process Blank Process%Recovery

Upper Lower ! Upper

Result Limit Accept Result Limit Limit Accept Result

nd 20,0 yes 99 70 120 y~s na

October 28/1999
G992914

96-W238-VG
Wnnpg/Wstn Shps

W8140B

Matrix Spike Overall

Lower Upper QC

Target Limit Limit Accept Acceptable

EQL = Estimated Quamitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due Io dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitted

TR = trace level less than EQL

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Ctie~t : Morrow Ev, vironmentaI Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 28/1999
G9929 I4

96-W238-VG
Wnnpg/Wstn Shps

W81400

BH-99-58-3
Parameter EQL Units 999720

1999/07/21

Resemblance na na EGDMO?
Totzl SemiVolztile Hydrocarbons(Cl 1-C32) I0.0 mg/k~ 6040
Mineral Oil & Grease 100 mg/kg 2310
Benzene 0.02 mg/kg nd
Ethylbenzene 0.02 mg/k~ 1.86

Xylenes(Total) 0.04 m~/kg 8.11

BH-99-58-3

999720
Replicate

2790

BH-99-58-8

999720

EGDMO?

7550

nd

2.28

nd

332

10.9

0H9%57-2

990720

1999/07/21

EGDMO?

23200

nd

2.64

nd

275

12.0

BH99-57-2

990720
Replicate

EGDMO?

23000

2.63

nd

286

12.2

I

I
I
I
I
I
I
I
I
I
I
I
I

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

Nol Requested

EGDMO? Contaminant elutes across the gasoline/diesel/motor oil range but does not match our reference standards.

na Not Applicable

nd p;~rameter not detected ! = EQL higher than listed due to dilution ( ) Adjusted EQL

Page 1 of 1

I
I
I
I



I
I
I
iClient:

i Fax:

I Attn:

PHILIP SERVICES

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Received:
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.

July 21, 1999
August 12, 1999

G992914
96-W238-VG

Wnnpg/Wstn Shps
WSI40B

JPT





I

I
I

I
I
I
I o

I
I

~OTOR OIL 28.348

BH-99-58-3:990720
so oo 91922
992914

ta File Name " C:\HPCHEM\2\DATA\JULY2399\056R0101.D
,erator : JEEVA

. strument : INSTRUMEN

i mple Name        : 2914-69DFI0
n Time Bar Code:
quired on        : 23 Jul 99 09:11 PM

:eport Created on: 27 Jul 99 05:48 PM

Ist Recalib on : 08 JUL 99 09:58 AM
itiplier : 1

IBB 11.346

Page Number
Vial Number
Injection Number
Sequence Line
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

: 1
: 56
: 1
: 1
: 2DIF. MTH
: 2DIR. MTH
: 0

I



)ata File Name
)perator
instrument
~ample Name        :
~un Time Bar ~ode:
~cquired on        :
~eport Created on:
~st Recalib on :
~ultiplier          :

1.346

OIL 28.348

BH-99-57-2-990720
SO O0 91921
992914

: JEEVA
: INSTRUMEN

2914-68QCDF20

23 Jul 99 08:22 PM
27 Jul 99 05:47 PM
08 JUL 99 09:58 AM
1

C:\HPCHEM\2\DATA\JULY2399\055R0101.D
Page Number       :
Vial Number        :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount        :

1
55
1
1
2 DI F. MTH
2 DIR. MTH
0

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
i

I
I
I

)ata File Name    :

lerator             :
strument          :

;ample Name        :

i n Time Bar Code:
qulred on :
port Created on:

j
st Recalib on :
itiplier         :

IB8 1 t.347

(OTOR OIL 28.348

BH-99-57-2-990720
SO O0 91921
992914

C:\HPCHEM\2\DATA\JULY2399\054R0101.D
JEEVA
INSTRUMEN
2914-67DF20

23 Jul 99 07:33 PM
27 Jul 99 05:46 PM
08 JUL 99 09:58 AM
1

Page Number        :
Vial Number        :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTO Amount       :

1
54
1
1
2DIF.MTH
2DIR.MTH
0



PHILIP SERVICES

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

Fax:    204-47%9194

Arm: J. Derek Trinke

i~1.’3~-i’w" " ’ " :.i ;
~=Z... :

Date Rece~,~d:’:~’.:’::i July 2111999
Date Reported: October 28/1999
Lab Ref#: G992914
Lab Quote#: 96-W238-VG
Client PO#: Wnnpg/Wsm Shps
Client Ref#: W8 I40B
Sampled By: JPT

Certificate of Analysis

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

QA/QC:

Results:

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 to REPORT of ANALYSIS attached.

I
I
I
I
I
I:
I
I
I
I
I
I
I

Certified By
Elaine Grant

S~iff~ Manager

N. B~l~!t~n, B.Sc., C.Chem.
Customer Service Manager

I
I
I
I
¯

All in



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

October 28/1999
G992914

96-W238-VG
Wnnpg/Wstn Shps

W8140B

EQL Units 990720

1999/07/21

0.1 % 97.3

0.1 % 2.7

Replicate

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

Not Requested

Page 1 of 1



PHILIP SERVICES

I

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

Arm: J. Derek Trinke

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

QA/QC:

Results:

Certificate of Analysis

Mineral Oil and Grease(Gravimetric)

1) Analysis of Mineral Oil a,ad Grease gravimetrically in
soil.
U.S. EPA Method No. 413.1

1) Sartorius Research Balance, Model R200D

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#: ¯
Sampled By:

July 2111999
December 17/1999

G992914
96-W238-VG

Wnnpg/Wstn Shps
W8140B

JPT

I
I
I
I
I

All hereinhas been done in accordance with nomlal professional s~andards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in [isbility to the ictual cost of the pertinent analyses done. Your samples will be retained by PA$C for a period of 30 days following r~poning
or as per specific contractual arrangements.

;...,.. ¯, ............. ..........̄  .......... Page 1 ¯



Philip Analytical Services Corp

Certificate of Quality Control

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

Process Blank

SAMPLE ID Upper

(spike) EQL    Units Restdt Lhnit Accept

December 17/1999
G992914

96-W238-VG
Wanpg/Wsm Shps

W8140B

Process % Recovery Matrix Spike Overall

Lower Upper Lower Upper Q~

Result Limit Limit Accept Result Target Limit Limit Accept Acceptable

94 78 122 yes na na na na na yes

EQL = Estimated Quantiuation 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.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

December 17/1999
G992914

96-W238-VG
Wnnpg/Wstn Shps

W8140B

BH-99-58-3
Parameter EQL UllJts 990720

1999/07/21

Mineral Oil & Gr©~e 100 mg/kg 2310

BH-99-58-3

990720
Replicate

2790

EQL Estimated Quantitation Limit = lowest level of the parameter that can b~ quantified with confidence.

Page 1 of 1
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I



Page 1 of 3

PHILIP SERVICES

Ilient:Morrow Environmental
roject Reference:W8140B

Work Order: G992914V

l atrix: Soil

ompound

VOLATILE ORGANIC COMPOUNDS

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

BH-99-59-4-990720 BH-99-59-4-990720EQL
Pg/g

l hloromethane 1.0 nd
inyl chloride 0.5 *0.3

Bromomethane 1.0 nd

I~loroethane 1.0 nd
chlorofluoromethane 0.2 nd

Acetone 10.0 nd

I1 -Dichloroethene 0.1 nd
chloromethane (Methylene Chloride) 0.5 nd

trans-l,2-Dichloroethene 0.1 nd

l .=thyl-t-Butyl Ether 0.I nd
1-Dichloroethane 0.1 nd
~thyl Ethyl Ketone (MEK) 5.0 nd

cis-1,2-Dichloroethene 0.1 2.4
Iloroform 0.1 nd
~,2-Dichloroethane 0.1 nd
1,1,1 -Trichloroethane 0.1 nd

I ~rbon Tetrachloride 0.1 nd
~nzene 0.05 nd

1,2-Dichloropropane 0.1 nd

ci~ichloroethene
0.1 0.1

omodichloromethane 0.1 nd
~-1,3-Dichloropropene 0.1 nd

~nthyl Isobutyl Ketone (MIBK) 5.0 nd
s-1,3oDichloropropene 0.1 nd

,2-Trichloroethane 0.1 nd
Toluene 0.1 nd

I Hexanone 5.0 nd
bromochloromethane 0.1 nd

1,2-Dibromoethane (Ethylene dibromide) 0.1 nd

I trachloroethene (Perchloroethylene) 0.1 nd
,1,2-Tetrachloroethane 0.1 nd

Chlorobenzene 0.1 nd

,~oxYlbenzene
0.1 nd

ylene & p-Xylene 0.1 nd
moform 0.1 nd

I ~rYrene 0.1 nd
l,,2,2-Tetrachloroethane 0.1 nd
¯ ~,ylene 0.1 nd
1,3-Dichlorobenzene 0.1 nd

I -Dichlorobenzene 0.1 nd
-Dichlorobenzene 0.1 nd

Surrogate Standard Recoveries: Control Limits: 70-130%

Iromofluoromethane 100%
F61uene-d8 98%

4~Bromofluorobenzene
99%

Date: 26-Oct-99

BH-99-61-3-990720
Dup.

nd nd
*0.3 nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
2.7 nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
0.1 0.4
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd 0.3
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd

101% 100%
95% 99%
102% 97%



I
PHII_IP SERVICES

Page 2 of 3

Client:Morrow Environmental
Project Reference:W81408
Work Order: G992914V
Matrix: Soil

VOLATILE ORGANIC COMPOUN~3S

Units: micrograms/gram (pg/g) dry weight
Date: 26-Oct-99

Method Blank Spiked Method Blank

I
I

Compound

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-l,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
8romodichloromethane
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 (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

EQL Upper %     Lower Upper ¯
pg/g Result Limit Accept Recovery Limit Limit . Accept

1.0 nd 1.0 yes 89 60 140 yes
0.5 nd 0.5 yes 90 60 140 yes I
1.0 nd 1.0 yes 93 60 140 yes
1.0 nd 1.0 yes 95 60 140 yes
0.2 nd 0.2 yes 100 70 130 yes =~
10.0 nd 10.0 yes 99 60 140 yes I0.1 nd 0.1 yes 98 70 130 yes
0,5 nd 0.5 yes 98 70 130 yes
0,1 nd 0.1 yes 99 70 130 yes I
0.1 nd 0.1 yes 93 70 130 yes
0.1 nd 0.1 yes 99 70 130 yes
5.0 nd 5.0 yes 97 60 140 yes ¯
0.1 nd 0.1 yes 97 70 130 yes I0.1 nd 0.1 yes 96 70 130 yes
0.1 nd 0.1 yes 95 70 130 yes
0.1 nd 0.1 yes 96 70 130 yes I
0.1 nd 0.1 yes 97 70 130 yes

0.05 nd 0.05 yes 95 70 130 yes
0.1 nd 0.1 yes 94 70 130 yes ¯
0.1 nd 0.1 yes 100 70 130 yes I0.1 nd 0.1 yes 94 70 130 yes
0.1 nd 0.1 yes 94 70 130 yes
5.0 nd 5.0 yes 96 60 140 yes I
0.1 nd 0.1 yes 95 70 130 yes
0.1 nd 0.1 yes 98 70 130 yes
0.1 nd 0.1 yes 100 70 130 yes ¯
5.0 nd 5.0 yes 100 60 140 yes
0.1 nd 0.1 yes 99 70 130 yes
0.1 nd 0.1 yes 99 70 130 yes
0.1 nd 0.1 yes 101 70 130 yes ¯
0.1 nd 0.1 yes 100 70 130 yes
0.1 nd 0.1 yes 101 70 130 yes
0.1 nd 0.1 yes 101 70 130 yes ¯
0.1 nd 0.1 yes 105 70 130 yes
0.1 nd 0.1 yes 102 70 130 yes
0.1 nd 0.1 yes 100 70 130 yes
0.1 nd 0.1 yes 95 70 130 yes ¯
0.1 nd 0.1 , yes 104 70 130 yes
0.1 nd 0.1 yes 107 70 130 yes
0.1 nd 0.1 yes 106 70 130 yes ¯
0.1 nd 0.1 yes 107 70 130 yes

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

Control Limits: 70-130%

105%
101%
100%

99 70 130 yes ~
101 70 130 yes
102 70 130 yes
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I
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PHILIP SERVICES

Page 3 of 3

I
I
I
I

Client:Morrow Environmental
Project Reference:W8140B
Work Order: G992914V
Matrix: Soil

Legend:

VOLATILE ORGANIC COMPOUNDS Date: 26-Oct-99

EQL = Estimated Quantitation Limit
nd = Not Detected Above EQL
Dup. = Duplicate
* = Detected below EQL but passed compound identification criteria

I
I1

I
I
I
I
I

Date of sample receipt: July 21, 1999
Date of sample analysis: July 22, 1999

Analytical 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 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 QAJQC 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:

Jacl~y Ta~euchi, B.A.Sc., C.Chem.
Analytical Chemist



Client:

PHILIP SERVICES

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Attn: J. Derek Trinke

Date Recmved: July 22/1999
Date Reported: October 28/1999
Lab Ref#: G992948
Lab Quote#: 96-W238-VG
Client PO#: WestonYrd
Client Ref#: W8140B
Sampled By: JDT

I
I
I
I
I

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

QA/QC:

Results:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11-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 capillJ.ary GC/PID/FID.
U.S. EPA Method No. 3810(Modification)

1) GC/FID/FID, Hewlett-PackardlI GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC P1D/FID, Genesis Headspace Analyzer

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

I
I
I
I
I
I
I

Certified By
Elaine Grant

I
I
I
I

recorded herein has b��1~ done in accordance wilh normal professional standards using accepted testing nlethodologies and QA/QC procedures. PhilipAnalytical is limited in liability to the actual cost of tile pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following rep(ming



Client : Morrow Environmental Consultants Inc.
Contacl: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ret" # :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID

(spike) EQL Units

m 10.0 mg/kg

ra 10.0 mg/kg

Process Blank Process % Recovery

Upper Lower Upper

Result Limit Accept Result Limit Limit

nd 20.0 yes 95 70 120

nd 20.0 yes na tta na

October 28/1999
G992948

96-W238-VG
WestonYrd

W8140B

Malrix Spike OveraU

Lower Upper QC

Accept Result Target Limit Limit Accept Acceptable

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 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 2811999
G992948

96-W238-VG
WestonYrd

WS140B

Parameter EQL

Resemblance na

total SemiVolatile Hydrocarbons(Cl 1-C32) 10.0

rotal Purgeable Hydrocarbon 10.0

BH99 63-2

990721

1999/07/21

nd

BH99 63-2

990721
Replicate

BH9964-3

990721

1999/07/21

EGD?

1160

8H99 6~-3

99(1721

Replicate

EGD?

1150

BH99 65-3

99072[

1999107/21

EGD?

590

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

Not Requested

EGD? Contaminant elutes in the gasoline/diesel range but does not match our reference standards.

na Not Applicable

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

Page 1 of 1
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tlient:

IAttn: "

I
!
I
I
I
I
I
I
!
I
!
I
I

PHILIP SI~RVI(~ES

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
P,3T 1T6

204--477-9194

J. Derek Tdnke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

July 22, 1999
August 12, 1999

G992948
96-W238-VG

WestonYrd
W8140B

JDT

Attached are the chromatograms for your samples

ffyou have any questions please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.



~at~2File C:\HPCHEM\2\DATA\JUL2699\013FI301.D Sample Name: 2948-43

Sample Name : 29~8-43 Vial : 13
Acq. Operator : D. MCLEOD Inj : 1

Inj Volume : 1
Sequence File : C:\HPCHEM\2\SEQUENCE\JUL2699.S
Method : C:\HPCHEM\2\ME~HODS\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-I,HT
=====================================================================

20000.

16000.

14000,

12000-

6000,

2000

FID1 ,~ (JUL2699~13F1301.D)

BH99 65-3 990721
SO 00 92726
992948

5 10 15 20 25 30 35

nstrllment 4 07/26/1999 7:08:00 PM D. MCLEOD Page 1 of 2

I
I
I



~ File C:\HPCHEM\2\DATA\JUL2699\012FI201.D        ’       Sample Name. 2948-42QC
¯ Injection Date : 07/26/1999 5:42:32 PM             Seqo Line : 12     -

Sample Name : 29~8-42QC Vial : 12

i Acq. Operator
: D. MCLEOD Inj : 1

Inj Volume : 1 #i
Sequence File : C:\HPCHEM\2\SEQUENCE\JUL2699.S
Method : C:\HPCHEM\2\METHODSk4TPHIFA.M

I Last changed : 07/22/1999 10:11:13 AM D. MCLEODby
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HT

20000 -

16000

12000-

8000 -

4000 -

2O00

FIDI A, (JUL2699~12F1201.D)

UJ

BH99 64-3 990721
SO O0 92726
992948

o     ~

~trument 4 07/26/1999

20 25 30 35 m;,

6:19:36 PM D. MCLEOD Page 1 of 2



a~lle C:\HPCHEM\2\DATA\JUL2699\011FII01.D                  Sample Name: 2948-41

Injection Date : 07/26/1999 4:54:11 PM Seq. Line : ii
Sample Name : 2948-41 Vial : ii
Acq. Operator : D. MCLEOD Inj : 1

Inj Volume : 1
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-I,HT

20000

18O00

16OO0

14OO0

12OOO

8000

6000 -

w

BH99 64-3 990721
SO O0 92726
992948

200O

25

I
I
I

o 5 1o 15

nstrument 4 07/26/1999 5:31:17 PM D. MCLEOD

35

Page 1 of 2     I
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PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140B
Work Order: G992948V
Matrix: Soil

Page 1 of 3

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/gram (pg/g) dry weight
Date: 26-Oct-99

Compound EQL BH99-63-2-990721 BH99-63-2-990721

I pg/g Dup.
Chloromethane 0.005 nd nd
Vinyl chloride 0.003 0,036 0.034

I Bromomethane 0.005 nd nd
Chloroethane 0.005 0.044 0.044
Trichlorofluoromethane 0.005 nd nd
Acetone 0.050 nd ndI 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

I Methyl-t-Butyl Ether 0.002 nd nd
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 0,101I Chloroform 0,002 nd nd
1,2-Dichloroethane 0.002 0.007 0.008
1,1,1 -Trichloroethane 0.002 **0.4 **0.3

ICarbon Tetrachloride 0,002 nd nd
Benzene 0.002 nd nd
1,2-Dichloropropane 0.002 nd nd

i Trichloroethene 0.002 0.062 0,074
Bromodichloromethane 0.002 nd nd
cis-1,3-Dichloropropene 0.002 nd nd
Methyl Isobutyl Ketone (MIBK) 0.025 nd nd

I 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
Tetrachloroethene (Perchloroethylene) 0.002 0.014 0.017

I 1,1,1,2-Tetrachloroethane 0.002 nd nd
Chlorobenzene 0.002 nd nd
Ethylbenzene 0.002 nd nd

i 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

I o-Xylene 0.002 nd nd
1,3-Dichlorobenzene 0.002 nd nd
1,4-Dichlorobenzene 0.002 nd nd

i 1,2oDichlorobenzene 0.002 nd nd

Surrogate Standard Recoveries:    Control Limits: 70-130%

Dibromofluoromethane

I Toluene-d8
4-Bromofluorobenzene

101% 103%
99% 97%

101% 100%



FHILIP SERVICES

Client: Morrow Environmental Consultant~
Project Reference: W8140B
Work Order: G992948V
Matrix: Soil

EQL
Compound pg/g

Chloromethane 0.005
Vinyl chloride 0.003
Bromomethane 0.005
Chloroethane 0.005
Trichlorofluoromethane 0.005
Acetone 0.050
1,1-Dichloroethene 0.002
Dichloromethane (Methylene Chloride) 0.010
trans-1,2-Dichloroethene 0.002
Methyl-t-Butyl Ether 0.002
1,1-Dichloroethane 0.002
Methyl Ethyl Ketone (MEK) 0.025
cis-1,2-Dichloroethene 0.002
Chloroform 0.002
1,2-Dichloroethane 0.002
1,1,1 -Trichloroethane 0.002
Carbon Tetrachloride 0.002
Benzene 0.002
1,2-Dichloropropane 0.002
Trichloroethene 0.002
Bromodichloromethane 0.002
cis-1,3-Dichloropropene 0.002
Methyl Isobutyl Ketone (MIBK) 0.025
trans-1,3-Dichloropropene 0.002
1,1,2-Trichloroethane 0.002
Toluene 0.002
2-Hexanone 0.025
Dibromochloromethane 0.002
1,2-Dibromoethane (Ethylene dibromide) 0.002
Tetrachloroethene (Perchloroethylene) 0.002
1,1,1,2-Tetrachloroethane 0.002
Chlorobenzene 0.002
Ethylbenzene 0.002
m-Xylene & p-Xylene 0.002
Bromoform 0.002
Styrene 0.002
1,1,2,2-Tetrachloroethane 0.002
o-Xylene 0.002
1,3-Dichlorobenzene 0.002
1,4-Dichlorobenzene 0.002
1,2-Dichlorobenzene 0.002

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

Page 2 of 3

VOLATILE ORGANIC COMPOUNDS
Date: 26-Oct-99

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

Method Blank Spiked Method Blank

Upper % Lower Upper
Result Limit Accept Recovery Limit Limit Accept
nd 0.005 yes 84 60 140 yes
nd 0.003 yes 89 60 140 yes
nd 0.005 yes 96 60 140 yes
nd 0.005 yes 92 60 140 yes
nd 0.005 yes 96 70 130 yes
nd 0.050 yes 95 60 140 yes
nd 0.002 yes 96 70 130 yes
nd 0.010 yes 97 70 130 yes
nd 0.002 yes 100 70 130 yes
nd 0.002 yes 97 70 130 yes
nd 0.002 yes 98 70 130 yes
nd 0.025 yes 96 60 140 yes
nd 0.002 yes 100 70 130 yes
nd 0.002 yes 98 70 130 yes
nd 0.002 yes 96 70 130 yes
nd 0.002 yes 99 70 130 yes
nd 0.002 yes 98 70 130 yes
nd 0.002 yes 100 70 130 yes
nd 0.002 yes 97 70 130 yes
nd 0.002 yes 102 70 130 yes
nd 0.002 yes 97 70 130 yes
nd 0.002 yes 95 70 130 yes
nd 0.025 yes 96 60 140 yes
nd 0.002 yes 95 70 130 yes
nd 0.002 yes 97 70 130 yes
nd 0.002 yes 99 70 130 yes
nd 0.025 yes 98 60 140 yes
nd 0.002 yes 96 70 130 yes
nd .. 0.002 yes 99 70 130 yes
nd 0.002 yes 99 70 130 yes
nd 0.002 yes 97 70 130 yes
nd 0.002 yes 98 70 130 yes
nd 0.002 yes 100 70 130 yes
nd 0.002 yes 101 70 130 yes
nd 0.002 yes 101 70 130 yes
nd 0.002 yes 100 70 130 yes
nd 0.002 yes 96 70 130 yes
nd 0.002 yes 99 70 130 yes
nd 0.002 yes 105 70 130 yes
nd 0.002 yes 102 70 130 yes
nd 0.002 yes 101 70 130 yes

102% yes 96 70 130 yes
96% yes 97 70 130 yes
96% yes 99 70 130 yes
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PHILIP SERVICES

Page 3 of 3

I
I
I

Client: Morrow Environmental Consultants Inc.
Project Reference: W8140B
Work Order: G992948V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS Date: 26-Oct-99

I
I
I

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, 1999

I
I
I
I
I
I
I
I

Analytical Method:

The soil samples were analysed by low level purge & trap (US EPA Method 5035) gas
chromatography/mass spectrometry using US EPA Method 8260B (modified).

The soil samples were also preextracted in methanol 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
~imits 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 QAIQC 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 ~eriod of 30 days following
reporting or as per specific contractual arrangement.

Job Approved By:

JackylTake’uchi, B.A.Sc., C.Chem.
Analytical Chemist

I



PHILIP SERVICES

Client: Morrow Environmental Cousultants Inc.
Unit E, 1420 Clarence Ave
Winaipeg, MB, CANADA           ,..
R3T IT6

Fax;    204-477-9194

Attn: J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quute#:
Clieut PO#: -
Clieut
Sampled By:

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-PackardlI GC, Dual injector, Dual FID, A/S

Sample Description: Oil/Gasoline/Fuel

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to REPORT of ANALYSIS attached.

September 1/1999
November 12/I 999

G993671
96-W238-VG

EA301/Westoi~ Yd
WSI40B

JDT/SAD

I
I
I
I
I
I
I
I
I
I
I
I
i

Certified By
Elaine Grant
Ser’v.~]~ Manager       .

Cerd~dB/ , \,
N. Bo’al.t_.~, B.Sc.,’C.Chem.
Customer Semite Malinger

I
I
I
I
¯

All work recorded herein has been done in accorda.ce with normal prol~ssio.al standards using accepted testing tllcthodologies and QA/QC p~occdurc~. I’hilil~i
Analytical is limited ill liability to the actual cost ot’lbc i~cflincnt almlyscs dOllC. Your samples will bc rclained by PASC Ibr a period of 30 days Ibllowi.g rcptmi~lg
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Enviroxunental Consultants Inc.
Contact: J. Derek Trinke

REVISED REPORT
Analysis of OiUGasoline/Fuel

Report Date:

Lab Ref# :

Lab Quote #:
Client PO#:

Client

Nl~venlber 12/1999
G99367 I

96-W238-VG
EA301/Weston Yd

WSI40B

Parameter EQL

Total Extractable Hydroearbom(C07-Cl0)

Total Extractable Hydrocarbor~(Cll-C20)

Total Extractable Hydrocarbora(C20-C32)

Uni~ 990831

1999/08!31

ED?

5.91

89.1

5.04

990831 990831
1999/08/31

ED?

4.24

88.4

7.33

I
I
I

EQL

ED?

Estimated Quat~titatiot~ Limit -- lowest level or’the parameter that can be quBtltilied with ct~nfidence,

Not Requested

Cvntzminant elute~ in the die~el range but does not match reference standard,

Not Applicable

I
I Page 1 of 1



Data File C:\HPCHEM\2\DATA\SEP0799\071B2101.D Sample Name:

Injection Date
Sample Name
Acq. Operator

Acq. Method
Last changed
Analysis Method :
Last changed     :
4TPHIR METHOD FOR REAR CHANNEL ON FID

09/0~/1999 4:43:22 AM Seq. Line
3671LHC-13 Vial
D MCLEOD Inj

Inj Volume
C’:\HPCHEM\2\METHODS\4TPHIFA.M
09/03/1999 11:04:01 AM by D MCLEOD
C:\HPCHEMi2iMETHODSk4HCCR.M
09/09/1999 2:28:49 PM by D MCLEOD

IV-15M,DBI-HT

3671LHC-ID

counls

60000

S0000

30000

20000

10000

FID2 B, (SEP0799V371B2101.0)

v

15 20 25

instrument 4 09/09/1999 2:29:18 PM D MCLEOD Page



rta

~ameCtion Date
ple Name

I Acq. Operator

File C:\HPCHEM\2\DATA\~P0799\070B2001oD ! 3ample Name: 3671-LHC-I0

09/08/1999 3:55:30 AM . Seq. Line : 20
3671-LHC-10 Vial : 70
D MCLEOD Inj : 1

Inj Volume : 1 #i
Acq. Method 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 2:24:57 PM by D MCLEOD

(modified after loading)
4TPHIR METHOD FOR REAR CHANNEL ON FID IV-15M,DBI-HT

FID2 B, (SEP0799~07082001.D)

60000 - ~

50000

40000.

30000 -

20000

10000,

15 2O 35

~trument 4 09/09./1999 2:25:03 PM D MCLEOD Page 1 of 2



PHILIP ,~I"E R VIC E S

Client:

Attn:

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Rec~i’;,Ed: September 13/1999
Date Reported: October 26/1999
Lab Ref#: G993888 I
Lab Quote#: 96-W238-VG
Client PO#: EA301/Weston Yd
Client Ref#: WSI40B ISampled By: JDT

I

Analysis Performed:

Methodology:

Instramentation:

Sample Description:

QA/QC:

Results:

Certificate of Analysis

30 Element ICP-MS Scan

1) Analysis of trace metals in water by Inductively Coupled
Plasma Mass Spectrophotometry.

U.S. EPA Method No. 200.8(Modification)

1) PE Sciex ELAN 6000 ICP-MS Spectrometer

Water

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

I
I
I
I
I
I

Certified By
Elaine Grant

Ser~.ff~anager

Cust°me’ra3~rvice Manager

I
I
I
IAll work recorded herein has been done in accordance with normal professional standards using accepled testing methodologie:~ and QA/QC procedures. Philip

Analytical is linlitad in liability to the actual cost of the pertinent analyses done.
or ns per specific clmiractual arrangements.                                  Your samples will be retained by PASC for a period of 30 days following reporting

Page 1



Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

P~ilip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID

(spike)

Process Blank Process % Recovery

Upper Lower Upper

EQL Units Result Limit Accept Result Limil Limit

October 26/1999
G993888

96-W238-VG
EA301/Weslon Yd

W8140B

Matrix Spike Overall

Lower Upper QC

Accept Result Target Lia~it Limit Accept Acceplable

= 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 = lns-ufr~cient Sample Submitted

TR = t~ee level less than EQL

Page 1 of 2



Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

P.hilip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

October 26/1999
G993888

96-W238-VG
EA301/Weston Yd

WSI40B

(spike) EQL

0.002

mg/[

Process Blank Process% Recovery

It Limi Accept I Resul Limi Lira

nd 0.004 yes 96 80 120
~ld 0.~O0~ yes 115 50 150
~d 0.2 yes 99 80 120
~d 0.002 yes 101 80 I20
td 0.0001 yes 95 80 120
~d 0.002 yes 106 80 120
d 0.01 yes 91 80 120
d 0.0002 yes 94 80 120
d 0.00I yes 96 80 120
d

0.005,

80 120

EQL = Estimated Quanfitadon Limit = lowest level of the parameter dial can be quantified with confidence
= Unavailable due to dilution required for analysis

na = Nol Applicable
ns = Insufficient Sample Submitted

TR = trace level less than EQL

Malrix Spike

Targ~ Limil    Lira Accep

Overall

QC
Acceptable

yes

yes

yes

yes

Page 2 of 2
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 26/1999
G993888

96-W238-VG
EA301/Weslon Yd

W8140B

Barium

Beryllium

Bismmh

Boron

Cadmium

Calcium

Chromium

=obalt

:oppcr

Lead

Molybdenum

Nickel

Titanium

EQL

0.002

0.005

0.005

0.0001

0,5

0.005

0.0001

0.000

0.03

Units

mglL

mg/L

mglL

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mglL

mglL

mg/L

mg/L

mg/L

mg/L

mglL

mg/L

MW99-56-

990914

0.0091

1.36

nd

0.450

nd

120

nd!(O.050)

MW99-56-

990914
Replicate

nd

0.0094

nd

nd

0.463

123

nd!(O.050)

MW99-59-

990914

1999/09/14

0.007

0.0075

0.008

0.564

nd

0.312

nd

220

nd!(O.050)

0.0037

990914

1999/09/14

0.005

0.0041

0.004

0.413

nd

0.370

MW99-63-

990914

1999/09/14

0.0079

0.003

0.578

nd

nd

0.529

ri!!(0.050)

0.0027

I
I

EQL

nd

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

parameter not detected ! = EQL higher than lisled due to dilution ( ) Adjusted EQL

I
I Page 1 of 4



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 26/1999
G993888

96-W238-VG
EA301/Weston Yd

W8140B

MW99-56-
Parameter EQL Units 990914

1999109/14

Uranium 0.000l mg/L 0.0078

Vanadium 0.0005 mglL 0.0035

Zinc 0.002 mg/L 0,249

MW99-56-

990914
Replicate

0,0078

0.0030

0.253

MW99-59-

990914
1999/09/14

0.0076

0.0036

0,076

990914

1999109/14

0.0327

MW99-63-

999914

1999/09/14

0.0140

0.0046

0.233

EQL Estimated Quantila~ion Limit = lowest level of the parameter that can be quantified with confidence.

Page 2 of 4
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Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 26/1999
G993888

96-W238-VG
EA301/Weston Yd

WSI40B

Aluminum

Andmony

Arsenic

Barium

Beryllium

Bismuth

MW99-S2-
EQL Units 990914

1999/09/14

0.005 mg/L 0.0(16

0.0005 mg/L 0.0037

0.002 mg/L 0.008

0.095 mglL 0.359

0.001 mg/L nd

0.001 mg/L nd

0.095 mg/L 0.242

0,0001 mglL nd

0.5 mg/L 212

0.0~5 mglL ri!!(0.050)

0.0001 mg/L 0.0036

0.0~5 ; mg/L nd

0.03 mg/L 6.41

0.0~5 mg/L nd

0.05 mg/L 191

0.001 mglL 0.004

0.001 mg/L 0.009

0.05 mg/L 0,33

0.1 mg/L 8.4

0.002 mg/L nd

0.0~01 mg/L nd

0.1 mg/L 176

0.001 mg/L 1.16

0.005 mg/L nd

EQL Estimated Quantitalion Limit -- lowest level of the parameter that can be quantified with confidence.
nd parameter not 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.
Contact: J. Derek Trinke

Analysis of Water

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

October 26/1999
G993888

96-W238oVG
EA301/Weston Yd

WSI40B

Zinc

MW99-82-

EQL U~its 999914

1999109114

0,0001 mg/L 0.0~73

EQL Estimated Quantitation Limit -- lowest level of ~he parameter that (:an be quantified with confidence.

Page 4 of 4
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!
!
!
IClient:

!
F~x:

PHILIP SERVICES

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Received: September 15. 1999
Date Reported: December 17, 1999
Lab Ref#: G993888
Lab Quote#: 96-W238-VG
Client PO#: EA301/Weston Yd
Client Ref#: W8140B
Sampled By: .~DT

I Attached are your results for VOC’s

I
!

If you have an],’ questions pleose call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

I
I

I
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Client: Morrow Environmental
Consultants Inc.

Project Reference: EA301/~Neston Yd

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)

Work Order: G993888V
Matrix: Water

Compound EQL
pg/L

Chloromethane 1.0
Vinyl chlodde 0.5
Bromomethane 0.5
Chloroethane 0.5
Trichlorofluoromethane 0.5
Acetone 10.0
1,1-Dichloroethene 0.2
Dichloromethane (Methylene Chloride) 1.0
trans-1,2-Dichloroethene 0.2
Methyl-t-Butyl Ether 0.2
1,1-Dichloroethane 0.2
Methyl Ethyl Ketone (MEK) 5.0
cis-1,2-Dichloroethene 0.2
Chloroform 0.2
1,2-Dichloroethane 0.2
1,1,1-Tdchloroethane 0.2
Carbon Tetrachloride 0.2
Benzene 0.1
1,2-Dichloropropane 0.2
Trichloroethene 0.2
Bromodichloromethane 0.2
cis-1,3-Dichloropropene 0.2
Methyl Isobutyl Ketone (MIBK) 5.0
trans-1,3-Dichloropropene 0.2
1,1,2oTrichloroethane 0.2
Toluene 0.2
2-Hexanone 5.0
Dibromochloromethane 0.2
1,2-Dibromoethane (Ethylene Dibromide) 0.2
Tetrachloroethene (Perchloroethylene) 0.2
1,1,1,2-Tetrachloroethane 0.2
Chlorobenzene 0.2
Ethylbenzene 0.2
m-Xylene & p-Xylene 0.2
Bromoform 0.2
Styrene 0.2
1,1,2,2-Tetrachloroethane 0.2
o-Xylene 0.2
1,3-Dichlorobenzene 0.2
1,4-Dichlorobenzene 0.2
1,2-Dichlorobenzene 0.2

MW99-55 EQL MW99-56 MW99-56
-990914 pg/L -990914 -990914

DF=10 DF=IO
Dup.

Date:

Surrogate Standard Recoveries: Control

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

EQL
pg/L

nd 10.0 nd nd 250
nd 5.0 nd nd 125
nd 5.0 nd nd 125
nd 5.0 nd nd 125
nd 5.0 nd .nd 125
nd 100 nd nd 2500
nd 2.0 nd nd 50
nd 10,0 nd nd 250
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 2.6 2.3 50
nd 50.0 nd nd 1250
nd 2.0 1.8 2.5 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 6.7 5.8 50
nd 2.0 nd nd 50
nd 1.0 nd nd 25
nd 2.0 nd nd 50
nd 2.0 5.2 4.5 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 50.0 nd nd 1250
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 50.0 nd nd 1250
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 101 93.3 50
nd 2,0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50
nd 2.0 nd nd 50

Limits: 70-130%

105% 113% 109%
101% 95% 97%
94% 94% 9O%

17-Dec-99 I

!
MW99-59

I-990914
DF=250

1260
nd
nd     I

n6

16200
n~

n6
n~
n6

n6

n6
n6

n6
n~

n6

n6
n6

n6
n6
n6

105%
I99%

93%
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I
I
I
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Client: Morrow Environmental
Consultants Inc.

Project Reference: EA301ANeston Yd

Work Order: G993888V
Matdx: Water

Compound

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)

Chloromethane
Vinyl chloride
Bromomethane
Chloroethane
Trichlorofluoromethane
Acetone
1,1-Dichloroethene
Dichloromethane (Methylene Chloride)
trans-l,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 (MINK)
trans-1,3-Dichloropropene
1,1,2-Tdchloroethane
Toluene
2-Hexanone
Dibromochloromethane
1,2-Dibromoethane (Ethylene Dibromide)
Tetrachloroethene (Perchloroethylene)
1,1,1,2-Tetrachloroethane
Chlorobenzene
Ethylbenzene
m-Xylene & p-Xylene
Bromoform
Styrene
1 ,l.2,2-Tetrachloroethane
o-Xylene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,2-Dichlorobenzene

Surrogate Standard Recoveries: Control

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

Date: 17-Dec-99

1.0 nd 25.0 nd 100 nd nd
0.5 21.5 12.5 nd 50 *32 *34
0.5 nd 12.5 nd 50 nd nd
0.5 *0.3 12.5 nd 50 88 88
0.5 nd 12.5 nd 50 nd nd
10.0 nd 250 nd 1000 nd nd
0.2 0,3 5,0 88.6 20 445 466
1,0 nd 25.0 nd 100 nd nd
0.2 2.2 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd,
0.2 19.1 5.0 19.2 20 720 742
5,0 nd 125 nd 500 nd nd .
0~2 26.6 5.0 7.4 20 207 214
0.2 nd 5.0 8.8 20 nd nd
0.2 nd 5.0 nd 20 20 20
0.2 "0,1 5.0 33.9 20 905 957
0.2 nd 5.0 nd 20 nd nd
0.1 nd 2.5 nd 10 nd nd
0.2 nd 5.0 nd 20 nd nd ’
0.2 2.2 5.0 307 20 111 114
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5,0 nd 20 nd nd
5.0 nd 125 nd 500 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 0,2 5.0 nd 20 nd nd
5.0 nd 125 nd 500 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 "0.1 5.0 49.1 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0,2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 , nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd
0.2 nd 5.0 nd 20 nd nd

Limits: 70-130%

101% 109% 109% 111%
105% 96% 96% 95%
104% 92% 90% 94%

EQL MW99-60 EQL MW99-61 EQL MW99-63 MW99-83
pg/L -990914 pg/L -990914 pg/L -990914 -990914

DF=25 DF=100 DF=100
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Client: Morrow Environmental
Consultants Inc.

Project Reference: EA301/Weston Yd

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)

Work Order: G993888V
Matdx: Water

Method Blank

Date: 17-Dec-99

Spiked Method Blank

EQL Upper %
Compound pg/L Result Limit Accept Recovery

Chloromethane 1.0
Vinyl chlodde 0.5
Bromomethane 0.5
Chloroethane 0.5
Trichlorofluoromethane 0.5
Acetone 10.0
1,1-Dichloroethene 0.2
Dichloromethane (Methylene Chloride) 1.0
trans-l,2-Dichloroethene 0.2
Methy~-t.-Buty~ Ether 0.2
1,1-Dichloroethane 0.2
Methyl Ethyl Ketone (MEK) 5.0
cis-1,2-Dichloroethene 0.2
Chloroform 0.2
1,2-Dichloroethane 0.2
1,1,1-Tdchloroethane 0.2
Carbon Tetrachloride 0.2
Benzene 0.1
1,2-Dichloropropane 0.2
Trichloroethene 0.2
Bromodichloromethane 0.2
cis-1,3-Dichloropropene 0.2
Methyl Isobutyl Ketone (MIBK) 5.0
trans-1,3-Dichloropropene 0.2
1,1,2-Trichloroethane 0.2
Toluene 0.2
2-Hexanone 5.0
Dibromochloromethane 0.2
1,2-Dibromoethane (Ethylene Dibromide) 0.2
Tetrachloroethene (Perchloroethylene) 0.2
1,1,1,2-Tetrachloroethane 0.2
Chlorobenzene 0.2
Ethylbenzene 0.2
m-Xylene & p-Xylene 0.2
Bromoform 0.2
Styrene 0.2
1,1,2,2-Tetrachloroetha ne 0.2
o-Xylene 0.2
1,3-Dichlorobenzene 0.2
1,4-Dichlorobenzene 0.2
1,2-Dichlorobenzene 0.2

Lower Upper
Limit Limit

nd 1.0 yes 97 60 140
nd 0.5 yes 100 60 140
nd 0.5 yes 98 60 140
nd 0.5 yes 98 60 140
nd 0.5 yes 102 70 130
nd 10.0 yes 99 60 140
nd 0.2 yes 101 70 130
nd 1.0 yes 97 70 130
nd 0.2 yes 98 70 130
nd 0.2 yes 98 70 130
nd 0.2 yes 97 70 130
nd 5.0 yes 99 60 140
nd 0.2 yes 98 70 130
nd 0.2 yes 98 70 130
nd 0.2 yes 99 70 130
nd 0.2 yes 100 70 130
nd 0.2 yes 101 70 130
nd 0.1 yes 98 70 130
nd 0.2 yes 99 70 130
nd 0.2 yes 98 70 130
nd 0.2 yes 97 70 130
nd 0.2 yes 96 70 130
nd 5.0 yes 97 60 140
nd 0.2 yes 97 70 130
nd 0.2 yes 97 70 130
nd 0.2 yes 97 70 130
nd 5.0 yes 100 60 140
nd 0.2 yes 96 70 130
nd 0.2 yes 96 70 130
nd 0.2 yes 100 70 130
nd 0.2 yes 97 70 130
nd 0.2 yes 96 70 130
nd 0.2 yes 99 70 130
nd 0.2 yes 100 70 130
nd 0.2 yes 96 70 130
nd 0.2 yes 99 70 130
nd 0.2 yes 96 70 130
nd 0.2 yes 99 70 130
nd 0.2 yes 102 70 130
nd 0.2 yes 101 70 130
nd 0.2 yes 101 70 130

Surrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

86% yes 99 70 130
116% yes 100 70 130
72% yes 100 70 130

Accept
yes I
yes
yes
yes

Iyes
yes
yes

I
yes
yes
yes
yes

Iyes
yes
yes
yes

Iyes
yes
yes
yes

Iyes
yes
yes

Iyes
yes
yes

I
yes
yes
yes

Iyes
yes
yes

Iyes
yes
yes
yes I

yes
yes
yes
yes I

yes|yes
yes
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Client: Morrow Environmental
Consultants Inc.

Project Reference: EA301ANeston Yd

VOLATILE ORGANIC COMPOUNDS

Units: micrograms/liter (pg/L)

Work Order: G993888V
Matrix: Water

Spiked Sample

Date:

EQL Sample Amount % Lower Upper
Compound pg/L ID Spiked Recovery Limit Limit

17-Dec-99

Chloromethane 1.0 MW99-55 10.0
Vinyl chloride 0.5 MW99-55 10.0
Bromomethane 0.5 MW99-55 10.0
Chloroethane 0.5 MW99-55 10.0
Trichlorofluoromethane 0.5 MW99-55 10.0
Acetone 10.0 MW99-55 50.0
1,1-Dichloroethene 0.2 MW99-55 5.0
Dichloromethane (Methylene Chloride) 1.0 MW99-55 10.0
trans-1,2-Dichloroethene 0.2 MW99-55 5.0
Methyl-t-Butyl Ether 0.2 MW99-55 5.0
1,1-Dichloroethane 0.2 MW99-55 5.0
Methyl Ethyl Ketone (MEK) 5.0 MW99-55 50.0
cis-1,2-Dichloroethene 0.2 MW99-55 5.0
Chloroform 0.2 MW99-55 5.0
1,2-Dichloroethane 0.2 MW99-55 5.0
1,1,1-Tdchloroethane 0.2 MW99-55 5.0
Carbon Tetrachloride 0.2 MW99-55 5.0
Benzene 0.1 MW99-55 2.0
1,2-Dichloropropane 0.2 MW99-55 5.0
Trichloroethene 0.2 MW99-55 5.0
Bromodichloromethane 0.2 MW99-55 5.0
cis-1,3-Dichloropropene 0.2 MW99-55 5.0
Methyl Isobutyl Ketone (MIBK) 5.0 MW99-55 50.0
trans-1,3-Dichloropropene 0.2 MW99-55 5.0
1,1,2-Trichloroethane 0.2 MW99-55 5.0
Toluene 0.2 MW99-55 2.0
2-Hexanone 5.0 MW99-55 50.0
Dibromochloromethane 0.2 MW99-55 5.0
1,2-Dibromoethane (Ethylene Dibromide) 0.2 MW99-55 5.0
Tetrachloroethene (Perchloroethylene) 0.2 MW99-55 5.0
1,1,1,2-Tetrachloroethane 0.2 MW99-55 5.0
Chlorobenzene 0.2 MW99-55 2.0
Ethylbenzene 0.2 MW99-55 2.0
m-Xylene & p-Xylene 0.2 MW99-55 4.0
Bromoform 0.2 MW99-55 5.0
Styrene 0.2 MW99-55 2.0
1,1,2,2-Tetrachloroethane 0.2 MW99-55 5.0
o-Xylene 0.2 MW99-55 2.0
1,3-Dichlorobenzene 0.2 MW99-55 5.0
1,4-Dichlorobenzene 0.2 MW99-55 5.0
1,2-Dichlorobenzene 0.2 MW99-55 5.0

Surrogate Standard Recoveries:

Accept

104 60 140 yes
112 60 140 yes
114 60 140 yes
111 60 140 yes
113 70 130 yes
121 60 140 yes
113 70 130 yes
104 70 130 yes
115 70 130 yes
110 70 130 yes
112 70 130 yes
117 60 140 yes
113 70 130 yes
111 70 130 yes
120 70 130 yes
114 70 130 yes
114 70 130 yes
114 70 130 yes
112 70 130 yes
113 70 130 yes
110 70 130 yes
111 70 130 yes
111 60 140 yes
110 70 130 yes
111 70 130 yes
120 70 130 yes
118 60 140 yes
113 70 130 yes
112 70 130 yes
115 70 130 yes
114 70 130 yes
112 70 130 yes
116 70 130 yes
123 70 130 yes
113 70 130 yes
118 70 130 yes
115 70 130 yes
118 70 130 yes
120 70 130 yes
120 70 130 yes
121 70 130 yes

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

8.0 97 70 130 yes
4.0 100 70 130 yes
8.0 99 70 130 yes
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Client: Morrow Environmental
Consultants Inc.

Project Reference: EA301/~Neston Yd

Work Order: G993888V
Matrix: Water

VOLATILE ORGANIC COMPOUNDS Date: 17-Dec-99
I
I
I

Legend: EQL = Estimated Quantitation Limit
nd= Not Detected Above EQL
Dup. = Duplicate
DF = Dilution Factor
* = Detected below EQL but passed compound identification criteria

I
I

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).

I
I
I

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 arrangemenL

Job Approved By:

Ron Corkum, M.Sc., C.Chem.
Manager, Mass Spectrometry Services

I
I
I
I
I
I
I
I



PHILIP SERVICES

Client:

II

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

I Attn:
J. Derek Trinke

Date Recev,~:]r.,.~im:,l~c ober 8/1999
Date Reported: October 1511999
Lab Ref#: G994324
Lab Quote#: 96-W238-VG
Client PO#: EA301 Weston
Client Ref#: W8140B
San]pied By: JDT

I
I
I
I
I
I
I

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11-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 l(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-PackardlI GC, Dual injector, Dual FID, A/S
2) Varian 3400 GC PID/FID, Genesis Headspace Analyzer

Soil

I QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

I
I
I
I

Results: Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant

Cert~ted .By .,~
N. I~oult~n, B.Sc. C.Chem./         ’
Customer Service Manager

I
!

All work recorded herein has hcml done in accordance with norlnal prol’cssional standards using accepted testing nlcthodologles and QA/QC procedures. Philip
Atlalylical is limiled in liability to Ibe actual cost olthe pcrti~lettt analyses dtmc. Your sam ~lcs will be retained hv [’ASC fi~r a pcrit~d of 30 days fi~llowing rcptwiing
or as per specific contractual ammgements.



Client : Morrow Envirotm~emal Consultants Inc.
Contact: J. Derek Tfinke

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported: October 15/1999
Lab Ref# : G994324
Lab Quote#: 96-W238-VG
Client PO#: EA301 Weston
Client Ref#: W8140B

(spike)

Pr~)ct.~.s Blank Proems % Recovery Matrix Spike Overall

Upper Lawer Upper Lower Upper QC

Units Result Limit Accept Result Limit Limit Accept R~ult Target Limit Limit Accept AcceptableEQL

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 revel ler.s than EQL

Page I of I
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Philip Analytical Services Corp

Report Of Analysis

Client : Morrow Environmental Consultants htc.
Contact: J. Derek Triuke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

Total SemiVolatile Hydrocarbon(C11-C32)

EQL 991007

1999/10/07

EGD?

3880

1999/10/07
991007

1999/10/07

EMO?

238

991007

1999/10/07

542

Ethylbenzene

Toluene

Total Volatile Uydrocarbons

Kylenes(Tolal)

0.02

0,02

0.02

0.36

1.59

246

2.66

0,04

8.74

0.29

730

26,4

October 15/1999
G994324

96-W238-VG
EA301 Westtm

W8140B

TP99-20-3-

EGDMO?

8540

nd

3.42

0,02

429

4,70

I
I
I nd

EQL Estimated Quantltation Limit -- lowest level of tile parameter that can be quantified with conlidence.

Not Requested

EGD? Contamim~nt elutes in the gasoline/dlesel range but does nol match our relbrence slandards.
EGDMO? Contaminant elules across the gasofin~/diesellmotor oil range but does not match our reference standards.

EMO? Contatninant ¢lutcs ill the motor oil range but does not match rel~:rcnce slandard.

ml Ntlt Appficable

parameter not detected ! = EQL higher Ihan fisled due to dilufion ( ) Adjusled EQL

Page 1 of 2



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

October 15/1999
G994324

96-W238-VG
EA301 Weston

W8140B

Parameter EQL UtliLS 991007

1999110107

ToLtl SemiVolatde Hydrocarbol~(C11-C32) 10.0 m~tXg 10500

Beazene 0.02 mg/~g nd

E±ylbenzene 0.02 mg/kg 1,55

Tolu:n~ 0.02 mg/kg 0.03

TlX)9-21-2.

991007
Replicate

EGDMO?

10400

nd

1.53

0,02

165

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

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

na Not Applicable

nd parameter not detected ! = EQL higher Ihan listed due to dilution ( ) Adjusted EQL

Page 2 of 2
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PHIEIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax: 204-477-9194

Attn: J. Derek Trinke

(

L,

~.,,,~ te ": ~,,~�.E; October 8/1999
Date Keported: December 9/1999
Lab Ref#: G994324
Lab Quote#: 96-W238-VG
Client PO#: EA301 Weston
Client Ref#: W814013
Sampled By: J~)T

I Attached are the chromatograms for your samples.

I
I

If you have any questions, please call Elame Grant,
your Service Manager at Philip Analytical Services Corp.

I
I
I
I
I
I
I
I
I



Data File C:\HPCHEM\2\DATA\OCTI2B99\087B3101.D Sample Name: 4324-100

Sample Name : 4324-100 10X Vial : 87
Acq. Operator : D MCLEOD Inj :    1

Inj Volume : 1 ~I
Acq. Method : C:\HPCHEMk2kMETHODS\4TPHIFB.M
Last changed : 10/12/1999 12:33:07 PM by D MCLEOD
Analysis Method : C:\HPCHEM\2kMETHODSi4TPHIRA.M
Last changed : 10/12/1999 12:37:29 PM by D MCLEOD
4TPHIRA METHODFOR REAR CHANNEL ON FID IV-15M COLUMN DB-I, HT

counts

20000-

17500-

15000-

12500-

FID2 E

10000-

7500.

5000

25oo

(OCT12B99~8783101.D)

ILl

TP99-21-2-991087
SO ~e141~23
!1!11 li IIIIII II!!! II!1! IIII! I!11! !1111 III!1 IIIII !!!!
934324            EHC-MB-SO

10 15 25 3O 35

Instrument 4 10/14/1999 7:44:38 AM D MCLEOD Page 1 of 2

I
I
I



File C:\HPCHEM\2\DATA\OCTI2B99\088B3201.D Sample Name: 4324-101 10X

Injection Date     i0/i_/1999 7:49:03 AM ~_q. Line     32
Sample Name
Acq. Operator

Acqo Method
Last changed
Analysis Method :
Last changed     :

: 4324-101 10X Vial
D MCLEOD Inj

Inj Volume
C:\HPCHEM\2\METHODS\4TPHIFB.M
10/12/1999 12:33:07 PM by D MCLEOD
C:\HPCHEM\2\METHODS\4TPHIRA.M
10/12/1999 12:37:29 PM by D MCLEOD

4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-I,

I
I

: 88
:     1
: 1 #i

I
I
I
I

HT

FID2 E

20000 ~ (~

17500 -

12500 -

10000 -

750O

5000.

2500-

(OCT12B99%08883201 .D)

W

TP99-21-2-991807
SO 88141823

I IIlllllllllllltllllltllttllllllllllllllllllllllBIIIIIIIIllll
994324            EHC-MB-SO

0 5 10 15

Istrument 4 10/14/1999 8:48:58 AM D MCLEOD

2O 25 30 35 miq

Page i of 2



Injection Date : I0/~./19998:35:54 AM ~_q. Line . 33 .... ’. |
Sample Name : 4324-102 IOX    ~’ ’ vial : 89 :~ " |
Acq. Operator : D MCLEOD Inj : 1 ~ |

1Inj Volume : #i ¯ |
Sequence File : C:\HPCHEM\2\SEQUENCE\OCTI2B99.S |
Acq. Method : C:\HPCHEM\2\METHODS\4TPHIFB.M ¯ |
Last changed : 10/12/1999 12:33:07 PM by D MCLEOD

I |Analysis Method : C:\HPCHEM\2\METHODS\4TPHIRA.M |
Last changed : 10/12/1999 12:34:57 PM by D MCLEOD

. |4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-1,HT
I

I counts FID2 B, (OCT12B99~89B3301.D)

~/ i SO ee141e25 /I
1 [ ~ ’ IIII! I IIIIIIIf ill Illilllllllllllllllllllllllllltlllllllllll,11 I

10000
I

9:13 05 AM D MCLEODInstrument 4 I0/14/1999 : Pag 1 of 2



D~ile

I

C:\HPCHEM\2\DATA\0CTI2B99\090B3401.D Sample Name: 4324-103 10X

Injection Date : 10/i=/1999 9:23:21 AM u_q. Line : 34
Sample Name : 4324-103 10X Vial : 90
Acq. Operator : D MCLEOD Inj : 1

Inj Volume : 1 #i
Acq. 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 12:37:29 PM by D MCLEOD
4TPHIP~A METHODFOR REAR CHANNEL ON FID IV-15M COLUMN DB-I, HT

counts

20000:

17500

15000-

12500-

10000 -

5000-

2500-

o

ILs t rumen t

FID2 B. (OCT12Bg9~ogOB3401,D)

W

J

o 0

TP99-19-2-991087
SO 00141827

I IIIIIIIIIIIIIIIIIlllllllll,llllllllllllllllllllllllllllllllllll
994324            EHC-rlB-SO

4 10/15/1999 11:32:47 AM D MCLEOD Page 1 of 2



j~%~a~File C:\HPCHEM\2\DATA\OCTI2B99\091B3501.D Sample Name: 4324-I0~

injection Date : ~eq. Line : 35
Sample Name : 91
Acq. Operator : 1

1 #i
Method
Last changed

10, .4/1999 10:10:59 AM
4324-104 Vial
D MCLEOD Inj

Inj Volume
C:\HPCHEMk2\METHODS\4TPHIRA.M
10/12/1999 12:37:29 PM by D MCLEOD

4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-I,    HT
=====================================================================

2OO00

15000

12500

10000

7500

5000 -

2500 -

FID2B (OCT12899Y)9183501 .D)

I
II

TP99-16-1-991~7
SO 0~1411~33

//llltl[l!l!ll!lllllllllllllllllllllllllllllll!llllllllllllll
EHC~MB-S0

15 20 25 ’30 35 rnir~

Instrument 4 10/15/1999 11:34:50 AM D MCLEOD Page 1 of 2
I



pa~ile C:\HPCHEM\2\DATA\OCTI2B99\O92B360I.D

I Injection Date : i0/~/1999 10:58:55 AM
Sample Name 4324-105
Acq. Operator D MCLEOD

Sample Name: 4324-105

~eq. Line : 36
Vial : 92

Inj : 1
1 #i

Acq. Method
Last changed
Analysis Method
Last changed

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-I, HT

I
I
I

counts

80000

70000.

60000-

50000-

40000-

30000-

20000-

10000-

0

0

FID2 B, (OCT12B99~)92B3601.D)

UJ

o
o

TPgS-14-4-991B07
SO 00141037

I IIIIIIIIIIIIII]l!lltlllltlllllllllllllllllllllll!lllll!lllllllll
EHC-MB-SO

10 15 20 25 3O 35

llstrument 4 10/15/1999 11:36:58 AM D MCLEOD Page 1 of 2



D~ile C:\HPCHEM\2\DATA\OCTI2B99\093B3701.D Sample Name: 4324-1(

Injection Date
Sample Name
Acq. Operator

Acq. Method
Last changed
Analysis Method
Last changed

: D MCLEOD
Inj Volume : 1 #i

4324-106

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 11:38:35 AM by D MCLEOD
(modified after loading)

4TPHIRA METHOD FOR REAR CHANNEL ON FID IV-15M COLUMN DB-I,

FID2 B, (OCT12B99~O93B3701.D)

counts

50000¯

10000

I0z~4/1999 11:47:01 AM Seq. Line : 37
Vial : 93

Inj : 1
~    me :

°
N 1, HT

SO 00141
TP99-12-3-991807

l lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

o
n- o
o ~
o &

10 15 2O 25 30 35 miH

Instrument 4 10/15/1999 ii:38:42 AM D MCLEOD Page i of 2    I



PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Fax:    204-477-9194

Attn: J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

October 30/1999
November 9/1999

G994851
96-W238-VG

EA301/WestonYrd
W8140B

JDT

Certificate of Analysis

I
I
I

I
I

Analysis Performed:

Methodology:

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

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 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 tile pertinent analyses done. Your samples will be retained by PASC for a perit~d of 30 d~*ys fi~llowing reporting



PHILIP SERVICES

Client: Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

F~x: 204-477-9194

Attn: J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

October30/1999
November 9/1999

G99485I
96-W238-VG

EA301/WestonYrd
WgI40B

JDT

Methodology: (Cont’d)

Instrumentation:

Sample Description:

QA/QC:

Results:

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 Jan-ell Ash Smith-Hieftje 22 AA/Varian VGA 76
5,6) Thermo Jan’ell Ash ICAP 61E Plasma Spectrophotometer

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

I
I
I
I

Certified B~,          I
Elaine Grant

S e rv i c e ggarf~ ~ ~CL~y-~

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

All work recorded bcrein has been done in accordance with normal professional standards using accepted tesling methodologies and QA/QC procedures. Philip
Analytical is linfited in liability Io tile actual cost of the pertinenl analyses done. Your samples will be retained by PASC for a period of 30 days following rep~ning
or as per specific corer’actual arrangements.

I
I
I
I
I
I
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Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

I Parameler
SAMPLE ID

(spike) EQL Units

0.5 mg/kg

0.5 mg/kg

Process Blank " Process % Recovery

Upper Lower Upper

Result TargetResult Limit Accept Result Limit Limit Accept

nd 2.0 yes 100 80 120 yes

nd 2.0 yes 97 60 140 yes

nd 1.0 yes I00 60 140 yes

nd 0.8 yes 120 60 140 yes

nd 40.0 yes 105 80 120 yes

ad 10,0 yes 103 80 120 yes

November 911999
G994851

96-W238-VG
EA301/WestonYrd

W8140B

Matrix Spike OveraU

Lower Upper QC

Limit Limit Accept Accelaable

EQL = Eslimated Quanlilation Limil = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis
na = Not Applicable
ns = Insufficient Sample Submitled
nd = parameter nol detecled
TR = trace level less than EQL

Page 1 of 2



Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Philip Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

SAMPLE ID

(spike)

Upper Lower Upper

EQL Units Result Limit Accept Result Limit Limit Accept Result

5.0 mg/kg nd 10.0 yes 10~ 80 120 yes na

50.0 mg/kg nd 100.0 yes 103 80 120 yes nil

20.0 mg/kg nd 40.0 yes 103 80 120 yes na

I00.0 mg/kg nd 200.0 yes 108 80 120 yes na

50.0 mg/kg nd 100.0 yes 96 80 120 yes nll

0.3 mg/kg nd 1.2 yes 105 80 120 yes na

November 9/1999
G994851

96-W238-VG
EA30 l/WestonYrd

W8140B

MatrLx Spike OveraU

Lower Upper QC

Target Limit Limit Accept Acceptable

Page 2 of 2
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I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

November 9/1999
G994851

96-W238-VG
EA301/WestonYrd

W8140B

Selenium "

EQL Unil

0.5 mg/kg

0.5 mg/kg

0.2 mg/kg

20.0 mg/kg 1480

5.0 mg/kg 294

0.2 mg/kg nd

0.3 mg/kg 1.0

50.0 mg/kg 32300

2.0 mg/kg 3. I

1.0 mg/kg 42.1

50.0 mg/k~ 113000

5.0 mg/kg 4100

20.0 mg/kg 18100

1.0 mg/kg 482

3.0 mg/kg 3.2

2.0 ms/k8 12.5

20.0 mg/kg 471

100.0 mg/kg 825

0.6 ms/kg nd

50.0 mg/kg 222

0.3 mg/kg 64.1

1.0 m~/kg 46.7

1.0 mg/kg 17.1

5.0 ms/kg 239

3.9

9.0

0.6

TP99-28-4-

991028
Replicate

4.2

0.6

1620

252

nd

31900

3.2

48.8

122000

4650

18500

491

3.4

503

720

239

68.1

57.0

17.7

277

991028

29.4

25.7

2.0

10700

403

0.6

7.0

42100

44.8

13.7

633

76100

1830

15400

647

4.0

1840

2680

4.5

1670

154

162

33.0

2040

i EQL

nd

i
i
i

Estimated Quandtation Limit = lowest level of the parameter thai can be quantified with confidence.

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

Page 1 of 1



PHILIP SERVICES

Client: Morrow Environmental
Project Reference: W8140B
Work Order: G994851V
Matrix: Soil

Compound

;il,,’&~,:,.~.~"~,~TILE ORGANIC COMPOUNDS

Chloromethane 25.0Vinyl chloride 12.58romomelhane 25.0Chloroethane 25.0
Trichlorofluoromethane 5.0Acetone 2501,1-Dichloroethene 2.5Dichloromethane {Methylene Chloride) 12.5trans-l,2-Dichloroethene 2.5Methyl-t-Butyl Ether 2.51,1-Dichloroethane 2.5Methyl Ethyl Ketone (MEK) 125cis-1,2-Dichloroethene 2.5Chloroform 2.51,2-Dichloroethane 2.51,1,1-Trichloroethane 2.5Carbon Tetrachloride 2.5

Benzene 1.3
1,2-Dichloropropane 2.5
Trichloroethene 2.5
Bromodichloromethane 2.5cis-1,3-Dichloropropene 2.5Methyl Isobutyl Ketone (MIBK) 125
trans-1,3-Dichloropropene 2.51,1,2-Trichloroethane 2.5Toluene 2.5
2-Hexanone                         125
Dibromochloromethane 2.51,2-Dibromoethane (Ethylene dibromide)

2.5Tetrachloroethene (Perchloroethylene) 2.5
1,1,1,2-Tetrachloroethane 2.5
Chlorobenzene 2.5Ethylbenzene 2.5m-Xylene & p-Xylene 2.5Bromoform 2.5Styrene

2.51,1,2,2-Tetrachloroethane 2.5o-Xylene 2.51,3-Dichlorobenzene 2.51,4-Dichlorobenzene 2.5
1,2-Dichlorobenzene 2.5

ControlSurrogate Standard Recoveries:

Dibromofluoromethane
Toluene-d8
4-Bromofluorobenzene

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

EQL TP99-28-4-991028 TP99-28-4-991028I.tg/g DF=25 DF=25
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 nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
nd nd
2.5 2.3
14.0 13.3
nd nd
nd nd
nd nd
12.4 11.2
nd nd
nd nd
nd nd

Limits: 70-130%

113% 113%
96% 96%

115% 114%

Date: 08-Nov-99

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Page 2 of 3

PHILIP SERVICES

¯̄
 Client: Morrow Environmental

Project Reference: W8140B
Work Order: G994851V

I Matrix: Soil

VOLATILE ORGANIC COMPOUNDS

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

Method Blank Spiked Method

Date: 08-Nov-99

Blank

I Compound
EQL Upper % Lower Upper
pg/g Result Limit Accept Recovery Limit Limit

Chloromethane 1.0 nd 1.0

I ~)inyl chtoride 0.5 nd 0.5
Bromomethane 1.0 nd 1.0
Chloroethane 1.0 nd 1.0

¯ Trichlorofluoromethane 0.2 nd 0.2
10.0 nd 10.0I Acetone

1,1-Dichloroethene 0.1 nd 0.1
Dichloromethane (Methylene Chloride) 0.5 nd 0.5

I trans-l,2-Dichloroethene 0.1 nd 0.1
Methyl-t-Butyl Ether 0.1 nd 0.1
1,1-Dichloroethane 0.1 nd 0.1

i Methyl Ethyl Ketone (MEK) 5.0 nd 5.0
cis-1,2-DichIoroethene 0.1 nd 0.1
Chloroform 0.1 nd 0,1
1,2-Dichloroethane 0.1 nd 0.1

I1,1,1-Trichloroethane 0.1 nd 0.1
Carbon Tetrachloride 0.1 nd 0.1
Benzene 0.05 nd 0.05

i 1,2-Dichloropropane 0.1 nd 0.1
Trichloroethene 0.1 nd 0.1
8romodichloromethane 0.1 nd 0.1
cis- 1,3-Dichloropropene 0.1 nd 0.1

IMethyl Isobutyl Ketone (MIBK) 5.0 nd 5.0
:[rans-l,3-Dichloropropene 0.1 nd 0.1
1,1,2-Trichloroethane 0.1 nd 0.1
Toluene 0.1 nd 0.1
2-Hexanone 5.0 nd 5.0
Dibromochloromethane 0.1 nd 0.1
1,2-Dibromoethane (Ethylene dibromide) 0.1 nd 0.1

i Tetrachloroethene (Perchloroethylene) 0.1 nd 0.1
1,1,1,2-Tetrachloroethane O. 1 nd 0.1
Chlorobenzene 0.1 nd 0.1
Ethylbenzene 0.1 nd 0.1

~n-Xylene & p-Xylene 0.1 nd 0.1
~Bromoform 0.1 nd 0.1

Styrene 0.1 nd 0.1

~ ,1,2,2-Tetrachloroethane 0.1 nd 0.1
-Xylene 0.1 nd 0.1
,3-Dichlorobenzene 0.1 nd 0.1

1,4-Dichlorobenzene O. 1 nd 0.1

~S.,2"Dichlorobenzene 0.1 nd 0.1

urrogate Standard Recoveries: Control Limits: 70-130%

~oibromofluoromethane
luene-d8

4-Bromofluorobenzene

102%
103%
98%

Accept

yes 112 60 140 yes
yes 112 60 140 yes
yes 114 60 140 yes
yes 110 60 140 yes
yes 111 70 130 yes
yes 111 60 140 yes
yes 111 70 130 yes
yes 110 70 130 yes
yes 108 70 130 yes
yes 107 70 130 yes
yes 111 70 130 yes
yes 110 60 140 yes
yes 114 70 130 yes
yes 112 70 130 yes
yes 110 70 130 yes
yes 111 70 130 yes
yes 112 70 130 yes
yes 112 70 130 yes
yes 107 70 130 yes
yes 110 70 130 yes
yes 108 70 130 yes
yes 107 70 130 yes
yes 110 60 140 yes
yes 108 70 130 yes
yes 114 70 130 yes
yes 113 70 130 yes
yes 110 60 140 yes
yes 112 70 130 yes
yes 111 70 130 yes
yes 112 70 130 yes
yes 109 70 130 yes
yes 111 70 130 yes
yes 111 70 130 yes
yes 113 70 130 yes
yes 110 70 130 yes
yes 112 70 130 yes
yes 108 70 130 yes
yes 110 70 130 yes
yes 113 70 130 yes
yes 113 70 130 yes
yes 113 70 130 yes

100 70 130 yes
102 70 130 yes
102 70 130 yes



PHILIP SERVICES

Page 3 of 3 I
I
I

Client: Morrow Environmental
Project Reference: W8140B
Work Order: G994851V
Matrix: Soil

VOLATILE ORGANIC COMPOUNDS Date: 08-Nov-99

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 methanol and the extract
analysed by medium level purge & trap (US EPA Method 5035) gas chromatography/mass spectrometry
using US EPA Method 8260B (modified).

Report Discussion:

Since some target compounds were present at a level above the calibration range of the instrument, the sample
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 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 PA SC for a oeriod of 30 days following
reporting or as per specific contractual arrangement.

I
I
I
I
I
I
I
I
I
I
I
I

Job Approved By:

Ron Corkum, M.Sc., C.Chem.
Manager, Mass Spectrometry Services

I
I
I
I
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Client:

PHILIP SERVICES

I Attn:

Unit E, I420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

Morrow Environmental Consultants Inc.      "     _

.... ,~- ..,~..;i=,,~.

204-477-9194 ~,, .~ ¯ ..

J. Derek Trinke

I

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

October 30/1999
November 8/1999

G994851
96-W238-VG

EA301/WestonYrd
WSI40B

JDT

I
I
I
I
I
I
I
I

Analysis Performed:

Methodology:

Instrumentation:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 11-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 l(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 capilIary GC/MS analysis of Soil samples
for Total Purgeables.
U.S. EPA Method No. 5030

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

I
I
I
I
I

All work recnrded herein has been done in accnrdance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the peninen~ analyses done. Your samples will be r~tained by PASC for a period of 30 days following reporting



I
Client:

Fax:

Attn:

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Received:
Date Reported:

Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

October 30/i999
November 8/1999

G994851
96-W238-VG

EA30 l/WestonYrd
W8140B

JDT

I
I
I
I

Sample Description:

QA/QC:

Results:

Certificate of Analysis

Soil

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached,

I
I
I
l

l

Certified By
Elaine Grant

N. Boultl B
Custom,    ~ Manager

All work recorded herein has been done in accordance with normal professional standards using accepted tesling methodologies and QA/QC procedures. Philip
Analytical is limited in liability to the actual cost of the p~rtinent analyses done. Your samples will be retained by PASC [’or a period of 30 days following reponing

.... Page

I
I
I
I
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I



Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Philip Analytical Services Corp

Certificate of Quality Control

Analysis of Soil, expressed on a dry weight basis

Resu

nd

Process Blank

E,QL
= Estimated Quantitation Limit = lowest level of the parameter that can be quantified with conl~dence
= Unavailable due to dilution required for analysis

na = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL

Process % Recovery

Accept Resu

Date Reported:
Lab Ref# :
Lab Quote#:
Client PO#:
Client Ref#:

Matrix Spike

November 8/1999
G994851

96-W238-VG
EA301/WeslonYrd

WSI40B

Acc, Acc?;a ble ]

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultams Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

November 8/1999
G994851

96-W238-VG
EA3011WestonYrd

W8140B

I
I
I

Parameter EQL U~tS 991028
1999/10128

Resemblznce na na EDMO?

Benzene 0.02 mg/kg nd

Toluene 0.02 mg/kg 0.13

Total Votadle Hydrocarborts 10 m~/k~ 6g

XyIenes(Totll) 0.04 mg/kg 1.02

991028
Replicate

EDMO?

70

1.02

991028
1999110128

PMOD

22700

0.06

0.92

0.16

3.32

TP99-26-2-

991028

1999110/28

PMOD

7540

1.20

0.09

170

1.67

TP99:27-3-

991028
1999/1012g

EDMO?

nd

2.17

0.05

334

3.16
I
I
I
I
I
I
I
I

EQL Estimated Quantir~tion Limit = lowest level of the parameter that can be quantified with confidence.

Not Requesled

EDMO? Con/,~minant elutes across the diesel/motor oil range bill does not match rgf¢i-e/lc~ standards,

na Not Applicable

nd parameler not detected ! -- EQL higher than listed due to dilution ( ) Adjusled EQL

PMOD Predominantly motor oil with some dieset.

I
I
I

Page 1 of 2                                                     I



I
I
I
I
I
I
I
I
I
I
I
I
I
I

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref # :
Lab Quote #:
Client PO#:
Client Ref#:

November 8/1999
G994851

96-W238-VG
EA301/WestonYrd

W8140B

EQL Units

Total SemiVola01e Hydroearbons(Cl 1-C32) 10.0 mg/kg
Benzene 0.02 mg/kg
Ethylbenzene 0.02 mg/kg

toluene 0.02 mg/kg
Yotal Volatile Hydrocarbons l0 mg/kg
gylenes(Total) 0.04 mglkg
l’otal Purgeable Hydrocarbons 10 ug/g

TP99-28-4-

991028
1999/10/28

EGMO?

16500

2000

TP99-28-4-

991028
RepHcate

2200

991028

EMO?

3430

i
I
i

EQL

EGMO?

EMO?

na

Estimated Quantilation Limil = lowest level of the parameter that can be quantified with confidence.

Not Requested

Contaminant elutes across the gasoline/motor oil range but does not match our reference s~andards.

Contaminant eIutes in the motor oil range but does not match ~ferenc¢ standard.

Nol Applicable

I
i Page 2 of 2



Client:

Attn:

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T 1T6

204-477-9194

J. Derek Trinke

Date Received: October 30/1999
Date Reported: December 9/1999
Lab Ref#: G99485l
Lab Quote#: 96-W238-VG
Client PO#: EA301/WestonYrd
Client Ref#: W8 Iq:0B
Sampled By: JDT

Attached are the chromatograms for your samples.

I
I
I
I
I
I
I

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

I
I
I
I
I
I
I
I
I
I
I



f/
ate File C:\HPCHEM\2\DATA\NOV0499\012FI201.D

Sample Name: 4851-26

Injection Date : ii/u~/1999 5:;~T12 ;M ........ ~ .... = ......... ====~q. Line : 12~/Sample Name 4851-26 10X Vial : 12
I

Acq. Operator D. MCLEOD Inj : 1
Sequence File C:\HPCHEM\2\SEQUENCE\NOV0499.sInj Volume : 1 ~i
Method : C:\HPCHEM\2\METHODS\4TPHIFB.M
Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HTI

I
I

counts"

18000

6000-

14000 -

12000

I0000-

8000

600O

4000-

FID1 A, (NOV0499~012F1201.D)

LU

J

2000 -

10x

o
TP99                 - 24- l - 99102~

SO 88153599
~485 l     EHC-MB-S~Z

0 5 10 15

Istrument PM D. MCLEOD4 11/04/1999 6:28:20

20 25 30 35 tr,;,l

Page 1 of 2



Sample Name
Acq. Operator

¯ / In3ection Date : Ii/ue/1999 6:38:45 PM
: 4851-27 10X
: D. MCLEOD

Sample Name: 4851-27 i0i

~eq. Line : 13
Vial : 13

Inj : 1 ~
Inj Volume : 1 ~i

Sequence File : C:\HPCHEM\2\SEQUENCE\NOV0499.S
Method : C:\HPCHEM\2\METHODS\4TPHIFB.M
Last changed : 11/03/1999 2:41:23 PM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHAikTNEL ON FID IV-15M COLUMN DB-I,HT

counts"

18000 -

6000 -

14000-

2000-

10000-

8000-

6000-

20O0

FID1 .a (NOV0499~013F1301 .O)

TP99-24-1-991
o     SO 00153599
~ ~4851     EHC-M
0

I0 15

I

20 25 30 35

Instrument 4 11/04/1999 7:15:53 PM D. MCLEOD Page 1 of 2     I



COUI%t S "

25000 -

20000.

15000 -

10000 -

5000.

l~ns t rument 4

Data File C:\HPCHEM\2\DATA\NOV0499\038F3601.D

:::::::=::=::°:: ........ .....
~a/p~le Name 4851-28 10X " Vial ; 38~cq. Operator D. MCLEOD Inj - 1

Inj Volume : 1 ~i
Acq. 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-I,HT
=====================================================================

FID1 A, (NOV0499~)38F3601.0)

W

J

Sample Name: 4851-28 10X

o
o

TP99-25-1-99107,
SO 00153615

I IIIIIIIIIIIIIIIIIlilllllllllllllllllllllllllillllllllllll]
EHC-MS-’~

15

11/05/1999 3:23:17 PM D. MCLEOD

25 35

Page i of 2



Data File C:\HPCHEM\2\DATA\NOV0499\039F3701.D

~aJection Date
mple Name

Acq. Operator

Sequence File
Method
Last changed
4TPHIF METHOD FOR FRONT CHANNEL ON FID

: ii/uo/1999 1:35:53 PM ~eq. Line
: 4851-29 10X Vial
: D. MCLEOD Inj

Inj Volume
: C:\HPCHEM\2\SEQUENCE\NOV0499.S
: C:\HPCHEM\2\METHODS\4TPHIFB.M
: 11/03/1999 2:41:23 PM by D. MCLEOD

IV-15M COLUMN DB-I,HT

Sample Name: 4851-29 i0~

: 37
: 39

: 1 gl

!

18000

16000

1 ~ooo

12000

10000

8000

6000

FID1 ,~ (NOVO499~)39F3701.D)

x:) ,-n

0

0

TP99-26-2-991B28
SO 88153617

I IIIIIlllll!llllllllllllllllllllllllllllllllllll]tlllllllllllllll
994851             EHC-MB-SO

2000

0 5 10 18

Instrument 4 11/05/1999 2:13:01 PM D. MCLEOD

2O 25 30             35 miq

i of 2    IPage



i
Acq. Operator : D. MCLE<D

i Sequence File C \HPCH~M\2\SEQUENCE\ 0
Method i C i \HPCH~ M\2 \METHODS\4 i

I Last changed : Ii/03/i-~99 2~:41:23 PM ]
¯ 4TPHIF METHODFOR FRONT C~ANN~L ON FID

I { FIDI A, (NOVO499~040F3801.D)

+°°°/I,,, /     ’

Iaserument 4 11/05/1999 3:00:54 pN D. NCLEOD

~eq. Line
4851-30 10X Vial
D. MCLEOD Inj

Inj Volume
C:\HPCHEM\2\SEQUENCE\NOV0499.S
C:\HPCHEM\2\METHODS\4TPHIFB.M

changed        11/03/1999 2:41:23 PM by D. MCLEOD
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HT
=====================================================================

Sample Name: 4851-30 10X

: 38
: 40
: 1
: 1

3O 35

Page 1 of 2

TP99-27-3-991028
SO 00153628
IIIII II IIIIII IIIII llIII IIllI Ittll IIIll IIIII IIIII lltI
994851      EHC-M8-SO



Data File C:\HPCHEM\2\DATA\NOV0499\018B3401.D

=°- =- ............... ........
/ Sample Name : 4851-31 50X Vial

Acq. Operator : D. MCLEOD Inj
Inj Volume

Acq. 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\4TPHIRA.M
Last changed : 11/03/1999 2:47:12 PM by D. MCLEOD
4TPHIRA METHODFOR REAR CHANNEL ON FID IV-15M COLUMN DB-I, HT
=====================================================================

Sample Name: 4851-31 50]i

: 34
: 18

: i -]I I

!

TP99-28-4-991028
SO 00153622
~94851 EHC-M~-$O

counts

18000

160OO

12000

10000

6000

4000 -

FID2 B, (NOV0499~01883401.D)

V v

o O

25 30

2000-

5 10 15 20 35

Instrument 4 i1/05/1999 3:36:18 PM D. MCLEOD Page 1 of 2
I



l/
I
I

Data File C:\HPCHEM\2\DATA\NOV0499\017B3301.D

Injection Date : iI/.5/1999 I0:24:21 AM
Sample Name
Acq. Operator

Sequence File
Acq. Method
Last changed
Analysis Method
Last

Sample Name: 4851-32

: 4851-32 10X’Z .~’ ~ ~eq. Line : 33
Vial : 17

: D. MCLEOD                                        Inj :     1

Q
Inj Volume :

: C:\HPCHEM\2\SE UENCE\NOV0499.S
: C:\HPCHEM\2\METHODS\4TPHIFB.M
: 11/03/1999 2:41:23 PM by D. MCLEOD
: C:\HPCHEM\2\METHODS\4TPHIRA.M

1 #I

changed      : 11/03/1999 2:45:05 PM by D. MCLEOD            ¯
4TPHIF METHOD FOR FRONT CHANNEL ON FID IV-15M COLUMN DB-I,HT
=====================================================================

FID2 8, (NOV0499%O1783301.D)
counts -

12000 -

1 oooo

8000-

6000 -

2000-

J

J

n-
O
0

TP99-29-1-991028
SO 00153624

I IIII!lllllllllllll!!lll!llllllllllllllllllllllllttllllllllll!lll
EHC-MB-SO

10x

I5

Istrument 4 11/05/1999 11:01:33 AM D. MCLEOD

20 25 35

Page i of 2



PHILIP SERVICES

I

Client: Morrow Environmental Consultants inc. o.,~., ,q ~
Unit E. 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T 1T6

Fax:    204-477-9194

Arm: " J. Derek Trinke

Date Received:
Date Reported:
Lab Ref#:
Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

I
October 3011999 I

November 8/1999
G994850 I

96-W238-VG
EA301/WestonYrd

W8140B
JDT I

I

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:

Certificate of Analysis

Extractable Hydrocarbons(Manitoba Guidelines), C 1 i-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 l(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

I
I
I
I
I
I

QA/QC:

Results:

Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By \

Elaine ~rant
Servic~,/~l~tager /~

N. Boult~ ~.Sc., C.~hem.
Customer 5~rvice M~ager

I
I
I
I
I

work rect~rded bereul has been done m accordance with normal professional standards using accepted testing meth(~dologies and QA/QC procedures. Philip
Analytic;d is limited in liability to the actual cost nf tile pertinent analyses done. Your samples will I~c retained by PASC for a period of 3(I days following reporting

Page 1
I



ml

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight b~sis

Phili£ Analytical Services Corp

Certificate of Quality Control
Date Reported:
Lab Ref # :
Lab Quote#:
Client PO#:
Client Ref#:

SAblPLE ID

(spike)

Process Blank Process % Recovery

Upper Lower I Upper

EQL Units Result Limil Accept Result Limit Limit

Noventber 8/1999
G994850

96-W238-VG

EA301/WestonYrd
WS!40B

Matrix Spike Overall

Lower Upper QC

Accept Result Target Limit Limit Accept Acceptable

EQL = Estimated Quantitalion 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 Submined

TR = trace level less than EQL

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: J. Derek Trinke

Analysis of Soil, expressed on a dry weight basis

Report Date:
Lab Ref# :
Lab Quote #:
Client PO#:
Client Ref#:

Total ScmiVolatite Hydrocarbons(Cl 1-C32)

Ethylbenz©ne

EQL Units

10.0 mg/kg

0,02 mg/kg

0.02 mg/kg

0.02 mg/kg

l0 rng/kg

0.04 mg/kg

991029
1999/10129

EGDMO?

0.12

3.23

0.37

399

991029
Replicate

EGDMO?

200(~

0.14

3.22

0.31

BH99-68-3.

991029

1999/10/29

EGDMO?

5830

nd

0.76

0. I4

179

0.55

November 8/1999
G994850

96-W238-VG
EA301/WestonYrd

W81400

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

EGDMO? Contaminant elutes across the gasoline/diesel/motor oil range but does not match uur reference standards.
na Not Applicable

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

I
I
I
I
I
I
I
I
I
I
I
I

I
I
I

Page 1 of 1

I
I



I
I
I
I
I
I
I

PHILIP SERVICES

Client:

Fax;

Attn:

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6

204-477-9194

J. Derek Trinke

Date Re~e~(~ed; .......".~:tober 30/1999
Date Reported: December 9/I999
Lab Ref#: G994850
Lab Quote#: 96-W238-VG
Client PO#: EA301/WestonYrd
Client Ref#: W81408
Sampled By: JDT

Attached are the chromatograms for your samples.

I
I

If you have any questions, please call Elaine Grant,
your Service Manager at Philip Analytical Services Corp.

I
I
I
I
I
I
I
I



Data File Name
Operator
Instrument
Sample’Name        :
Run Time Bar Code:
Acquired on        :
Report Created on:
Last Recalib on :
Multiplier         :

~1.013

BH99-68-1-991029
SO 001541~3

I IIIlllllll(ll!!llllllllllllllllllllll!!![llllil(li(llIIIIIll
9£4850      EHC-MB-~O

L752

: C:\HPCHEM\2\DATA\NOV0499\029F0401.D
: JEEVA
: INSTRUMEN

4850-120DFI0

05 Nov 99 03:32 PM
05 Nov 99 04:29 PM
09 SEP 99 02:52 PM
1

Page Number        :
vial Number        :
Injection Number :
Sequence Line     :
Instrument Method
Analysis Method
Sample Amount
ISTD Amount

1
29
1
4

: 2DIF. MTH
: 2DIF. MTH
: 0
:

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I o

I
I
I ~_
I
I

I
I
I BH99-68-1-991@29

SO 81~154103
I IIIIIIIIllll!l!llll!llllllllllllllllllllllllllllllllllllllllllll

99485~      EHC-MB-SO

~.752

i
ta File Name

: C:\HPCHEM\2\DATA\NOV0499\030F0401.Derator : JEEVA Page Numberstrument : INSTRUMEN Vial Number

i mpl~ Name : 4850-121DFI0 Injection Number
n Time Bar Code: Sequence Line     :qulred on :-05 Nov 99 04:21 PM Instrument Method:~eport Created on: 05 Nov 99 05:18 PM

Analysis Method :ist Recalib on 09 SEP 99 02:52 PM Sample Amount :gltiplier ~ 1
ISTD Amount :

: 1
: 30
: 1

4
2DIF.MTH
2DIF.MTH
0



I

0

0

I
I
I
I

.~28 I
I
I

BH99-68-3-991029
SO 01~1541@5

I IIIIIIIllllllllllllllll[~llll111111111111111111111111111!lllll

~
~94858 EHC-HB-SO

I

~OTOR OIL 28.~,t8

Data File Name
Operator : JEEVA
Instrument : INSTRUMEN
Sample Name : 4850-122DFI0
Run Time Bar Code:
Acquired on        : 05 Nov 99 03:32 PM
Report Created on: 05 Nov 99 04:36 PM
Last Recalib, on : 01 AUG 99 02:42 PM
Multiplier : 1

: C:\HPCHEM\2\DATA\NOV0499\072RO301.D
Page Number       :
Vial Number       :
Injection Number :
Sequence Line     :
Instrument Method:
Analysis Method :
Sample Amount     :
ISTD Amount        :

1
72
1
3
2DIF.MTH
2DIR.MTH
0

I
I
I
I
I
I
I



I
I
!
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

-- MORROW ENVIRONMENTAL CONSULTANTS INC,

APPENDIX V

Borehole Logs



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LO~AT~ON:
WINNIPEG DIESEL SHOPS & WFSTON SHOPS

15OE. EHOLE LOG rLo’n’Eo:
CAD FILE No.:

DRiLLiNG CONTRACTOR,: FR.OJt=CT No.:
MAPLE LEAF ENTERPRISES W8140

DI~ILLING METHOD:                 O~AMETt=f’t.:       tSOP4"HOLE No.:
SOLID STEM AUGER      1,30 mm       98-1

li o SAND AND GRAVEL {FILL)
- f~ne to medium groined SGtld, trace s]l|,

brown t~ bl~ck, toose, dry t~ raG;st.

ORGANIC SILT
- some cloy, block, Iow plast;city, dry to moist

SILT
- some cloy, greyish light brown, low plasticity,

mo;st

- grey belotl 2.0m

CLAY
- s~lty, mottled brown o~d ~rey, very stiff, low

- brown below 2.7m

belo’,Y 3.Ore

- gr~ish brown, high plasticity belo~ 5.7m

End of borehole at 6.1m

98-1-2

5OIL VAPOUE ~ MONITOPJ NG

! i ii!i~.    : :::: .:

GEOUND 5URYACE EL~VA’TION (m):

LEGEND

DATE DRILLED: 1998 11 09
DBgEP-.VED WATER LEVEL: 1998 12 02
LOGGED

JDT 5HEET_ I_ I_LOF 1

232.806
TOY OP C/LSING EU=-VATION

232.~ 7



CLIENT:
CP RAIL

LOCATION~
WINNIPEG DfFSEL SHOPS & WESTON SHOPS

1~ O I~. E I-10 L E L O G PLOI’FED:
CAD FII/= NO.:

DRILLING CONTRACTOR.:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAML~TER.;
SOLID STEM AUGER      130 mm

PROJECT NO.:
W8140

BOP~HOLE No.:
98-2

m

SOiL
D~SCRI~r, ON

SAND AND GRAVEL (FILL)
- fine to medium grained sand. I~ght brown, dry

SILT (FILL)

cloy, block

SILT
- troce 1o some cloy, light brown, soft, low

plosticity, moist

CLAY
- silt lenses, brown, stiff, medium plosticity, moist

- silt inclusions below 3.0m

- soft, no silt lenses below 5.5m

End of borehole ~1 6.1m

9B-2-2

5OIL VAPOUE           ~
CONCENTEATION        ~z

0 topo toe ~

MONITORING
WELL

INSTALLATION

I
I

GEOUND 5UR‘PACE El FVATION (m): DATE D~JLLED:

LEGEND

232.450
TOP OPC.~51NGE~VATION(m);

232.179

1998 11 09
OBSERVED WAT~ LEVEL: 1998 12 02
LOGGED BY:

JDT 5~E~I off 1



WINNIPEGDIESEL                     SHOPS &: WESTON SHOPS

LoGL E                          No.:

5OIL

0 L SAND AND GRAVFL (FILL)

¯
I SILT AND CLAY (FILL)
I ~vel, troce ssnd, grey, firm to

sV=ff~um plostlclty,
-troce orgonlcs, firm below 0.Sin

--I s..r
2 I ~, tro efc ~ne sand, fight brown, soft,

IC,AY           ¯
<~]t ~enses, brown, s~ff, medum

~ons, troce flns grovel, I

~    ¯

greyish brown, soft below 5.5m

~ II F_NVI~ONN4F_NTAL
¯ ’ lt~ CON.SULTANT_~

low plasticity, wet to soturoted

- no sill lenses below 4.6m

- greyish brown, soft below 5.5m

End of borehols ot 6.1m

DRILLING CONTRACTOR: PP~OJFCT NO.;

MAPLE LEAF ENTERPRISES W8140
DRILLING METHOD: DIAMETER: BOR.~HOLE No.:

11 SOEID STEM AUGER 1,30 mm 98-.3

- silt lenses, brown, stiff, medium plost;clty, moist ~ 98-3-4
- silt inclusions, troce fine grovel, firm, wet

,~/ --

501L VA~>OUP,
CONCENTRATION

(PFm)

10~0

GROUND 5URFACF ELEVATION (m):
232.713

TOP OF CA.51NG ELFVATION (m):

DATE DRILLED:

232.465

MONITORING
WELL

INSTALLATION

I

LEGEND

[]
1998 11 09

O!55FP.VED WATER LEVEL:    1 gg8 12 02
LOGGED

JDT 5MEET I Or 1



CLIENT:
CP RAIL

LOCATION=
WINNIPEG DIESEL SHOPS & WESTON SHOPS

15 O E E H O L E L O G PLOTP=D:CA[3 pIIF No.:

DPJLLING CONTF.ACTOI<: PIZOJECT No.:
MAPLE LEAF ENTERPRISES W8140

D~LLING ML-THOD: DIAMt-TER.: ~5ORfHOLF No.:
SOLID STEM AUGER .50 mm      98-4-

DOlL

0 BALLAST (FILL)

SAND AND GRAVEL (FILL)
- fine to medium grained sand. coarse grained

grovel, brown, dry j-
CLAY (FILL)
- trace medium groined sand. trece fine groined

grovel, trace sift, greyish brown to block, stiff,
tow plasticity, moist

SILT
- trace to some cloy, light brown, soft, low

plasticity, moist
- greyish brown, wet below 2.1m

CLAY
- silt inclusions, silt lenses, brown, stiff, medium

plasticity
- firm to stiff, wet below 3.Ore

- no silt lenses, medium to high plasticity below
4.6m

End of borehole at 6.1m

98-4-2

98-4-4

SOIL VAPOU~.
CONCENTI~kTION

(ppm]

¯ ~NVIIZONM ENTAL
~ C 0 NSU LTANT, b

MONITORING
WELL

INSTALLATION

LEGEND

232.657
TOP OffCA.51NGELEVATION(m):

232.390

DATE DPJLL~D: 1998 11 09
OBSERVED WATER LFVEL: 1998 12 02
LQGG~=D BY:

JDT 5HEL~T~ OF 1



CLIPNT:
CP RAIL

LOCATION:
WINNIPED DIESEL SHOPS & WESTON SHOPS

BOP-.EH OLE LOG CAD PILE No.:

DRILLING CONTRACTOP.~
MAPLE LEAF ENTERPRISES

DPJ LLING ML~HOD:                  DIAM ~’TEP,:
SOLID STEM AUGER       130 mm

PP~OJECT No.:
W8 1 4-0

BOP.~HOLl= No. :
98-5

o

DESCEIFTION                         ~; :~

SAND AND GRAVEL (FILLI
- brown, loose, d~
- block below 0.6m

CLAY AND SILT |FILL)
- trace medium to coarse groined send, trace

fine grovel, greyish brown to block, stiff, moist

SILT
- some cloy, light brown, soft, low plostlclty, wet

CLAY
- silt inclusioos, slit lenses, brown, stiff, medium

5OIL VAPOUP-,
CONCENTRATION

(ppm)

~ MONITOEING
c~ W~LL
~ INSTALLATION

plosticity, moist

- no silt lenses, firm, wet below 3.7m

- soft to firm, medium to high plosticity
below 4.6m

End of borehole at 6.1rn

~ 98-5-8

¯ sample submitted for Iobor~to~/ onelysis

GR.OUND 5UEPACE ELEVATION DATE D~LLED:

_LEGEND

232.630
TOP OPCADING ELEVATION(m):

232.361.

!998 11 09
O~ERVED WATE~LEVEL:    1998 12 02
LOGGED BY:

JDT 5HE~.__I~Iop 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

E~OP-.FH OL~ LOG PLOWED:
CAD F{LE No.:

DRILLING CONTEACTOR‘: PROJECT No.:
MAPLE LEAF ENTERPRISES W8140

DRILLING ML=]’HOD:                 DIAME’TFR‘:       BOP-~HOLE NO.:
SOLID STEM AUGER      1.30 mm       98-6

SOIL
DE~CRJFTION

0 SAND AND GRAVEL (FILL|
- flne to coarse groined sand. brown, dry
- block below 0.3m
- saturated below 0.6m

CLAY
-- - dark brown, stiff, medium plasticity, moist

1 -L - some silt, light grey below 0.9m

SILT
- trace day, llght brown, soft, low pla~tlcity,

moist
-- - some cloy, wet below 1.5m
2 CLAY

- silt inclusions, brown, firm to stiff, medium
#osticity, moist

- silt lenses from 3.0m to 3.3m

- firm. medium to high plasticity, wet below

- soft below 5.6m

End of borehole al 6.1m

"98-6-1

98-6-2

98-6-3

gB-B-4

9B-6-5

98-6-6

98-6-7

9B-6-B

SOIL VAPOUE u4 MONITORING
CONCENTRATION n/ WELL

(ppm) ~ INSTALLATION

¯ ENViEONMENTAL
~’~ CONSULTANT5 IN~.

GR‘OUND ~UREACE ELEVATION (m):

LEGEND

DATE DRILLED: lgg8 11 10

OBSEEVED WATER. LEVEL: 1998 12 02
LOGGED [bY:

JDT ~ldE~ __J1 OE_

232.739
TOP OEC#~51NG ELEVATION(m):

232.403



I
I
I
I
I
I
I

CLIENT:

CP RAIL
LOCATION:

WINNIPEG DIESEL SHOPS & WESTON SHOPS
PLOTrED:~O R.F H O LE LOG CAOFIL~No,:

DRILLING CONTPJkCTOR: PPJ~JEC-r No.~
MAPLE LEAF ENTERPRISES W8140

DRILLING METHOD:                  DIAMETEP~:       BOR£HOLE NO.:
’~OLID STEM AUGER      1.30 mm      98--7

501L
DP~CRIFrlON

SAND AND GRAVEL (FILL)
- block, loose
- light brown halo* 0.4m
- saturated below 0.7m

CLAY
- trace fine and medium groined sand, trace silt,

block to grey, stiff, d~/ to moM
SILT
- some cloy, light brown, soft, low plasticity, wet
- light grey below 1.7m

CLAY
- silt inclusions, silt lenses, trace coarse sand,

greyish brown, stiff, moist
- brown below 2,6m

SILT
- trace to same cloy, light browrh soft, low

plasticity, wet to saturated

CLAY
- sill inclusions, brown, firm, high plasticity, wet

- soft below 5.5m

End of borehole ot 6.1m

501L VAPO UR.
CONCENTRATION

(F~’m)

0         I0~

MONITORING
WELL

INSTALLATION

LEGEND

[]
GROUND SURFACE E~VATION (m):

232.557
TOP OPC~INGELEVATION(m):

232.208

DATE DRILLED: 1998
OB~I=R.VED WATER LEVEL:
LOGGED

JDT SHEET

11 10
1998 12 02

1OF     ~



CUENT: DRILLING CONTRACTOR.: PP-,OJFCT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8140

LOCATION: DRILLING MLq’HOD:                 DIAMETER.: BOP~HOLP No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 30 mm 98-8

15 O R. F H O L E L O G ~’LOTTED: 5AM~U~’rYP~:[]=o.e[21~ s~. I~s.E~’[~,~u.~EolSl.e .Ec~.,

BOIL
DESCPJPTION

CAD F{L~ No.:

SAND AND GRAVEL (FILL)
- block, mo;st
- I~ght brown below 0.4m

CLAY
- grey to black, s~;ff, mad;urn plasticity, me;st ~
SILT
- cloyey, light brown, soft to firm, low to medium

plosticlty, moist
? - wet below 1.4m

F- light grey below 1.7m

CLAY
- s;It lenses, slit ;nclus]ons, brown, et;ff, medium

plostlcity, mo;st
- no silt ~enses below 2.3m
- firm, medium to high plasticity below 3.0m
- silt lenses from 3.0m to 3.3m

- high plasticity, wet below 4..6m

- soft below 5.6m

End of borehole et 6,1m

’ somple submitted for laboratory anolys~s

~ Mo~oxv

~ 98-8-2

98-8-4

~ 98-8-5

GR.OUND 5UEPACE ELEVATION

~OIL VAPOU R.       ~
CONCFNTRATfON         ~

lOpO         100, "~

DATE DP.,JLLED:

MONITOPJNG
WELL

IN.~,TALLAT{O N

232.568
TOP OPCA.51NGELEVATION(m)=

232.210

LEGEND

1998 11 10
O~55ER.VFD WATER. LEVEL=    1998 12 02
LOGGEO #Y:

JDT 5MEET~I OF 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION;
WINNIPEG DIESEL SHOPS & WESTON SHOPS

I~ORI=HOLF LOG CAD PIl~ No.:

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                  DIAMETER:
; SOLID STEM AUGER         30 mm

PROJECT No.:
W814-0

BOREHOLE No.:
98-9

SOIL
DESCPJPTION

SAND AND GRAVEL (FILL)
- some silt. fine sand, brown, loose, dpJ
- block below 0.Sin

X 98-9-2
- silt inclusions, trace coarse grained sand, troce~--    --

SILT

~
- some c~ey to clayey, ~ight brown, soft, medium *98-9-3

plasticity, m~ist to wet                    ~

CLAY
- silt lenses, s~lt inclusions, brown, stiff, medium

~to h~gh plasticity, moist 98-9-4

- n~ sir ~enses be~D~ 2,7m
- firm, high plostlcily, wet below 3.0m
- silt lenses from 3.0m to 3.3m ~ 98-9-5

6

CLAY (FILL)

SOIL VAPOUR i.H MONITORJ NG
CONCENTRATrON ~ WI~LL

~ INSTALLATION(ppm)
~

- soft below 5.Bin

End of borehole ot G.lm

~ g8-9-6

GROUND SURFACE ELEVATION (m): DATE DRJLLED:

II g_NVl~..O N MENTAL
i~t CONSULTANT._5 ,.~.

LEGEND

1998 11 10
232.969

TOP OPCASING E~VATION(m):
2~2.622

O~,5ERVED WATER LEVEL: 1998 12 02
LOGGED BY:

JOT 5pIEET~I OF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

O O P-. E H O L 1~ L O G PLOTTED:
CAD FILE No.:

DPJLLING CONTRACTOR,:
MAPLE LEAF ENTERPRISES

DP-J LUNG METHOD:                DIAMETER.:
SOLID STEM AUGER      1.30 mm

PP-,OJFCT NO,:
W8140

BOP--.E H OLE No.:
98-10

DESCPdPTION                   ~.

SAND AND GRAVEL (FILL}
÷ fine gro~ned sond, fine grolned grovel, clay

chunks, brown, loose, dry

greyish below l.Sm

- medium groined sand from 2.3m 1o 2.?m
- saturated below 2.3m

CLAY
- silt inclusions, greyish brown, firm, medium to

high plosticity, wet

End o{ borehote at 4.6m

98-10-2

’98-10-2

SOIL VAPOU R. ~ MONITO,a.IN G
CONC E NTP.-a.TIO N ~Z WELL

INSTALLATION

sample submitted for laboratory ono~/~s

,~i,’~l, g-NVII2-ONM g-NTAL
GROUND SUREACEELEVATION[m):

232.772
TOP OF CA~ING ELEVATION (m):

232.569

LEGEND

I’-’1

DATE DRILLED: 1998 11 10
OBSEP.VED WATEP.. LEVEL: 1998 12 02
LOGGED 15Y:

dDT SI~EET 1 OP 1



I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTFED:
BOP-.EHOLE LOG CAD t=lL~ No.:

DESCRI FI"ION

SAND AND GRAVEL (FILL)
- fine to reed;urn gro~ned sand, dark brown, dry

to moist

- saturated below 1.1m

CLAY (FILL)
- some silt, black to grey, firm. moist

CLAY
- s~[t inclusions, ~race medium groined sand.

brown, stiff, medium plestlc~ty, raG[st

SILT
- troce to some cloy, l~ght brown, soft, low to

medium plasticity, moist to wet

CLAY
- silt inclusions, silt lenses, brown, stiff, medium

plasticity, moist
- firm below 3.0m

DRILLING CONTRACTOE.: PI~OJEC"r NO.:
MAPLE LEAF ENTERPRISES W8140

DRILLING ML=THOD:                 DIAML=TEE:       BOPJ~HOLE No.:
SOLID STEM AUGER       130 mm       98-11

- no silt lenses below 4,0m

silt lenses from 4,6m to 5,2m

,0

5OIL VAPOUP-.           u4
CONCENTP-ATION       ~

(ppm)              ~-

- greyish brown, soft below 5.8m

End of borehole at &lm

GEOUND ~URI=ACE FLEVATION (m):

MONITORING
W~LL

INSTALLATION

LEGEND

[] ,,o,,,o ,,~ []
[]

DATE DP-,ILLED: 1998 1 I 10
OBSERVED WATER LEVEL: t 998 12 02
LOGGED BY:

JDT 5HFFT 1 OF 1

232.868
TOP Off CA~ING ELEVATION

232.60£~



CP RAIL
LOGATION:

WINNIPEG DIESEL SHOPS &: WESTON SHOPS

B O P.E I-I OLF LOG PLOTrED:CAD FIIF No.:

DEJLLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRJLUNG METIdOD:                DIAMETER:
SOLID STEM AUOER      !30 rnm

PROJECT No.:
W8140

150 P,~idOL{~ No.:
98-12

DESCPJPTION

SAND AND GRAVEL (FILL)
- fine to medium groined sand, tight brown,

loose, de/
- dark brown below 0.4m

CLAY
- trace medium to coarse groined send. block,

stiff, medium plasticity, dry to molsl

SILT
- clayey, light grey, firm, medium plasticity, dry

.,%OIL VAPOUR
CONCENTRATION

(pprnl

CLAY
- silt inclusions, silt lenses, brown, stiff, medium

plasticity, moist
- no silt lenses below 2,4m

- silt lenses from 3.0m to 3.3m
- firm below 3.0m

- wet below 4.6m

- soft below 5.6m

98-12-4

98-12-5

98-12-6

98-12-?

End "of borehole ot 6.1m

¯ ~mple submitted for Iol~orotor~ analysis

MONITOPJNG
WELL

INSTALLATION

LEGEND

[]
GROUND 5UEFACEELEVATION(m}:

232.773
TOP OF CA.~ING E~VATION(m):

232,618

DATEDPJLLFD: 1998 11 10
3BSPEVED WATER LEVEL: t998 12 02
LOGGED I~Y:

JDT 5~EET ! off 1



CLIENT:

"1
/ LOCATION:

CP RAIL

I     WINNIPEG DIESEL SHOPS & WESTON SHOPS

I     ~OEI=HOLE LOG ICAD~T’~No.:

I I: 0 I SAND AND GRAVEL (FILL|

I~
I

- silty, grey belo~ 2.6m

I - saturated be~o~ 3.Ore

I I- ’1 - silt inclusions, brown, firm, medium to high

i End of borehole o[ 5.3m

I
I
I
I
I

~NVI ~0 N M ~N TAL

D~ILLING CONTRACTOR.: PP~OJFCT NO.:
MAPLE LEAF ENTERPRISES W8140

DPJLLING METHOD:                 DIAMETFE:       {5OP~HOLE No.:
’ SOLID STEM AUGER       130 mm       98-13

T~OpG~OUND SUP-FACE ELEVATION

232.795

232.646

SOIL VAPOUP~
CONCENTRATION

(ppm)

100

~ MONITOEING
~ WI~LL
~J INSTALLATION

LEGEND

~ADATE Df?JLLEO: 1998 11 12

TEE LEVEL: 1998 12 02
ILOGGED BY:
[ JDT 5HEET~I OF



CU[NT:

CP RAIL
LOCATION:

WINNIPEG DIESEL SHOPS & WESTON SHOPS
PLOTFFD:

B O R, F M O L [ L O G CAD FIIF No.:

DP4LLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DR, ILLING M L~q’HOD=                DIAM~I"FP-.:

SOLID STEM AUGER      1,30 mm

PROJECT No.:
W8140

BOP~HOL~ No.:
98-14

0

SOIL
DESC~ION

GRAVEL (FILL)
- trace fine grained sand, trace silt. saturated

SILT
- IkJht brown, non plosllc, crumbly, dry
- some cloy, soft, medium plasticity, wet

below 1.2m

CLAY
- silt inclusions, brown, firm, high plasticity, wet

- silt lenses from 3,0m to &3m

5OIL VAPOU P-,
CONCFNTRATION

(ppm)

10pO 10C

- soft below 5.6m

98-14-7

End of borehols at 6,1m

98-14-8

GROUND SURFACE FI ~VATION

d
~ MONITOPJNG
~ W~LL
~J INSTALLATION

LEGEND

232.226

231.907

DATE DP.JLLED: 1998 11 12
DDSERVEDWAT,=RLEVPL: 1998 12 02
.OGGPD BY:

JOT 5nEDIoff 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLIPNT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

B O P-. [ I-10 L F L O G PLO]q’I~D:
~AD ffllF No.:

DRJLLING CONTRACTOR,:
MAPLE LEAF ENTERPRISES

DR.ILLING METHOD:                  DIAML-T~:E:
SOLID STEM AUGER       130 mm

P~:)J [C’T No.:
W8140

BOR~IdOLI= No.:
98-15

0 SAND (FILL)
- fine to medium groined, some grovel, some

silt, brown, moist

CLAY
- trace medium groined sand, trace organics,

_- ~.. block, soft, wet                       F’-

SILT
__ - trace to ssme cloy, light brown, soft, medium

2        plssticity, moist to wet

5

CLAY
- silt inclusions, silt lenses, brown, stiff, high

plasticity, moist to wet
- no silt lenses, firm below 3.0m

End of borehole at 4.gin

501L VAPOUR
CONC[NTEATION

(pprn)

MONITOPJNG
WELL

NSTALLATI 0 N

I~ i MO~.IZO\V
~, ENVHZONMENTAL
i. d.ON.bULTANT~ ,,=.

GR.OUND 5UP.PACE [L[~ ATION (m): ¯

LEGEND

232.921
TOP OffCA.SINGE~VATIQN(m):

232,709

[]
DATE DPJLLED: 1998 11 12

DBSEEVED WATPR LEVEL: 1998 12 02
LOGGED BY:

JOT 5H[~-r~1 OF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG OIESFL SHOPS &: WESTON SHOPS

PLOTTFD:I~ O R. I= H O L E L O G CAD PILE No.:

SAND AND GRAVEL (FILL)
- fine ~o medium gro;ned send, fine greTned

gravel, brown, moist

- wet to soturoted below 0.Sm

- greyish below 1.2m                            ~

SILT
- clayey, light brown, soft, med;um piosticity, wet

CLAY
- silt ~nclusions, silt lenses, brown, stiff, high

plosticlty, d~ to moist
- firm below 3.0m

- no silt lenses below 3.5m

- soft below 3.8m

End of borehole ot 5,2m

’ somple submitted for Ioboroto,~ onolysis

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRILLING MPTHOD: 91AMETEP-~
SOLID STEM AUGER

PR.OJECT No.:
W8140

EIO P-,EHO LE No.:
130 mm 98-16

CONCENTRATION

::1

GKOUND 5UR.PACF ELEVATION (m):

¯ ENVI~.ONM ENTAL
~ C 0 N.SU LTANT5

DATE DP-J LL~D:

MONITORING
WELL

INSTALLATION

LEGEND

232.947
TOff OPCASINGELEVATION(m):

232.783

1998 11 12
OB~VED~ATE~LEVEL: 1998 12 02
LOGG~D BY:

JOT 5ME~IoF 1



CLIENT:
CP RAIL

LOCATION:

WINNIPEG DIESEL SHOPS &: WESTON SHOPS
PLOTFFD:~OP-,,EH OLE LOG CADrlL~No.:

SOIL
DESCRIPTION

SAND (FILL)
- silty, some cloy, some grovel, fine groined,

block, moist, wood pieces

- *et to saturated below 0.Sm

CLAY
- trace organics, grey 1o block, firm, moist

SILT
- clayey, light brown, soft, medium plasticity,

moist to wet

CLAY
- silt inctusions, silt lenses, brown, stiff, medium

plasticity, moist
- firm below 3.Ore
- no silt lenses below 3.2m

End of borehole at 4.9m

ORII.LING CONTRACTOR.:
MAPLE LEAF ENTERPRISES

DRILLING METHOD; OIAMeTFR:
:SOLID STEM AUGER

PROJECT No.:
W8140

~OP~HOLE NO.:
30 mm 98-17

98-17-5

98-17-6

GROUND SURFACE EU~VATION

SOIL VAPOUR
CONCENTRATION

(ppm)

DATe DRILLED:

MONITORING
W~LL

INSTALLATION

[] ,,o,,oo ~,c []
[]

232.986
TOP O~ CA~ING E~VATION

232.777

1998 11 12

OBSERVED WATeRLeVeL: 1998 12 02
LOGGED ~Y:

JDT SHE~IoF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

B O R, E H O L E L O G PLOTt’ED:
CAD I=ILE No.:

DRILLING CONTRACTOR‘: PP~DJI~CT No.:
MAPLE LEAF ENTERPRISES W8140

DRILLING METHOD:                 DIAMETER,:       BOP~rlOLI= NO.;
SOLID STEM AUGER      1,.30 mm      98-18

~OIL
DESCRIPTION

SAND AND GRAVEL (FILLI
- f;ne to medium grelned sond, f;ne gro;ned

grovel, brown, moist

CLAY
- block to grey, soft, wet

SILT
- cloyey, light brown, soft, med;um plost;clty,

moist to wet
CLAY
- silt inclusions, silt lenses, brown, stiff, high

plosticity, moist
- firm, we~ below 3.0m
- silt seem ot 3.2m
- no s]lt lenses below 3.3m

End of borehole o( ~-.gm

98-18-2

98-~8-5

501L VAPOUR, ~ MONITORING
CONCENTRATION ~z W~LL

INSTALLATION

GP-.OUND 5UR,PACE ELEVATION (m):

LEGEND

[] ,,o..o ~ [] ::;r
[]

DATE DRILLED: 1998 11 12
OI~SER,VED WATI;P~ LEVEL: 1998 12 02
LOGGED BY:

JDT 5~IEET ~1 OE_ 1

232.957
TOP Off CA.~ING ELEVATION

232.779



CLIENT:
CP RAIL

LOCATION;
WINNIPEG DIESEL SHOPS & WESTON SHOPS

B 0 P-. E H 0 L E L 0 G CAD PIL~ No.:

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DPJLLING METHOD:                DIAMETER.:
:SOLID STEM AUGER         ,30 mm

PP-,OJFCT No.:
W81 40

BOPJ~MOLl= NO.:
98-19

DESCPJffTION                .~ ~.

0 SAND AND GRAVEL (FILLI
-"-’[- brown, dry

SAND AND SILT (FILL)
- trace clay, trace fine groined gravel, black,

q soft, moist

1 SAND |FILL)
- some silt, block, saturated
CLAY

SILT
- clayey, light grey, soft, medium plosflc;ty,

2 saturated
- light brown below 1.am

CLAY
- eilt inclusions, eilt lenses, brown, stiff, high

-- plasticity, moist
3 - firm, wet below 3.0m

- silt seams from 3.0m to 3.7m

- no silt lenses below 3.7m

End of borehole ot 5.2m

¯ scruple submiIted fat laboratory onotysis

g8-tg-3

98-19-4

98-19-5

98-19-6

98-19-7

5OIL VAPOUR
CONCENT~TION

(ppm)

&:

MONITOPJNG
W~LL

GROUND SURFACE ELEVATION (m):

LEGEND

DATE DP.JLLED: 1998 11 t2
OI~SERVED WATER LEVEL: 1998 12 02
LOGGED BY:

JOT ShEETs1 DE_ !

232.999
TO~ OF CA-51NG E~VATION (m):

232.820



CLIENT:

lOCATiON:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

ffLOTTED:BOR, ElflOLE LOG CAO~U~No.:

SOIL
DFSCRIPTION

SAND AND GRAVEL (FILL)
- brown, dry

CLAY
- some s;lt, troce orgonics, block, soft to firm,

moist

SILT
- some cloy, light grey, soft, medium plostTcity,

moist
- light brown below 0.gin

CLAY
- silt inclusions, sill lenses, brown, stiff, high

plosUcity, fissured, moist

m

m

m

- no slit lenses, firm, no fissures, wet below 2,7m

End of borehole ot 4.6m

¯ sample subm;tted for Ioborotoq onolysis

m

¯ g-NVI2.0NM P_NTAL
)~ ~ON31JLTANT._5 ,.~.

~ 98-20-2

98-20-5

98-20-6

DRILLING CONTRACTOR.:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAMETER.:
SOLID STEM AUGER       130 mm

P P-,OJ ECT No,:
W8140

BOR~hOLP NO.:
98-20

SOIL VAPOUR.       ~
CONCENTRATION        ~

(ppm)                ~:

2ATE DRILLED:GROUND 5UR.FACE El FVATION (m):

MONITORING
WELL

INSTALLATION

232,586
TOP Off CA~ING E~VATION (m):

232,436

LEGEND

1998 11 12
DBSER.VED WAT~RLEV~L: 1998 12 01
~GGED BY:

JOT 5MEET 1 OF 1



trace fine ~)rolnsd {]rovel, brown,
CLAY AND SILT {FILL)
- trace organics, block, stiff, moist
- no orgon;cs, grey to block below 1.2m

- some cloy, light olive brown, soft, medium

- silt inclusions, silt lenses, brown, stiff, high

- silt seams from 3.0m to 3.7m

End of borehole at 4.gin

GR.OUND 5URJ=ACE ELEVATION (m):

TOP Off CA.51NG El FVATION (m):

DPJLLING CONTRAG-roR.:
ENTERPRISES

DIAM~-TFR.:
130 mm

PP~OJI~CT No.:
W8140

J~OP~HOLF No.:
98-21

MONITO~JNG

INSTALLATION

LEGEND

[]
9ATE DPJLLED: 1998 11 1.3



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

P LoTr £ D ~B O R. E H O L E L O G CAD rILE No.:

DESCPJ f"rlON

SAND (FILL)
- fine groined, silty, some fine grained gravel, r-

light brown, moist Idork brown below 0.2m

CLAY AND SILT (FILL)
- some fine groined grovel, grey to block, medluml--

ploslicity, moist IF
CLAY /troco organ’os, b’oo", mod’or" p’os ’o’t,,/
SILT
- some cloy, light brown, soft [o firm, medium

plostlcity, moist
- wet below 1.5m

CLAY
- silt inclusions, s;It lenses, brown, stiff, high

piosticity, moist
- na silt lenses, firm, wet below

,,~ End of borehole ot 4.9m

¯ sample submitted for laboratory enolysls

D~ILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

D~LLING ML=THOD: DIAM ~TEP-,:
SOLID STEM AUGER

5AMPLE TYPE: [] co~s [] ~’,.,~

P~,OJ Ec"r NO.:
W8140

BOP~HOLE NO.:
1.30 mm 98--22

GR.OUND SURFACE ELEVATION

~i. g_NVI~ONMENTAL
i, C 0 N.~U LTANT5 .,~.

SOIL VAPOUP-.
CONCENTRATION

98-22-3 ...............

(rn): DATE D~LLED:

MONITOP-JNG
WELL

INSTALLATION

X.

LEGEND

2,32.727
TOP Off CA.51NG El FVATION

2.32.554

1998 11 13
OSSEP, W=DWAT,=P. LEVEL: 1998 12 01
LOGGED BY:

JDT S~IEET 1 Off 1



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I

GUENT:

CP RNL
LOCATION:

WINNIPEG DIESEL SHOPS & WESTON SHOPS

BOP-.EI-tOLI= LOG I’LO]-rED:
SAD PILE No.:

DRILLING CONTPJkCTOR:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAMETEP.:
I,~SOLID STEM AUGER     1.30 mm

0
-L

SOIL
D~SCRIPTION

SAND (FILL)
- fine to rned;um g,’a;ned, gravelly, brown, dry
CLAY AND SILl" |FILL]
- sandy, brown, moist
- saturated below 0.9m

SILT
- clayey, light brown, firm, high plcsticity, raG]st
- trace to some cloy, soft, wet to saturated

below 1.5m

CLAY
- silt inclusions, silt lenses, brown, stiff, high

plasticity, raG;st
- silt seams from 2.4m to 2.7m
- soft to firm, wet below 3.0m

5
End of borehole at 4.gin

SOIL VAPOUR.

8

@8-23-3

R 98-23-6

i~ll i M 0 P.P-O\V~i, ENVIIZONM ENTAL
i~ ~ON~ULTANT5

GROUND SUP.FACE ELEVATION (m):

MONITORING
WELL

INSTALLATION

LEGEND

DATE DRILLED: 1998 11 13
O[~SEP-.VEDWATERLPV~L: 1998 12 01
LOGGED BY:

JDT

SI.1EL-r 1Off-

1

232.705
TOP OF CA.~ING ELEVATION (m):

2,32.503



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

B O le. E I10 L f= L O G
PLOTTED:
CAD FILJ~ No.:

DEJLLING CONTRACTOR.: PP-.OJECT NO.:
MAPLE LEAF ENTERPRISES W8140

DP4LLING M~=THOD:                 DIAMLq’EE:       ~OR~HOLE No.:
SOLID STEM AUGER       1,30 mm       98-24

0

5OIL
DESC~’.IPTION

SAND AND GRAVEL (FILLI
- reed;urn groined sond, fine groined grovel,

brown, dry

SILT (FILL}
- some clay, light brown, mot{led rust brown,

soft, wet

CLAY (FILL)
- trace fine groined sond, black to grey, firm,

medium plosticity, moist

SILT
- troce cloy, I;ght greyish brown, soft,

98-24-1

98-24-2

5OIL VAPOUP-. ~ MONITOPJNG
CONCENTRATION ~ WELL

I N 5TALLATI ON

~

plosticity, wet
- scturoted below 2.6m

CLAY
- silty, silt [ncluslons, brown, firm to stiff, high

plosticity, wet

- soft to firm below 3.8m

End of borehole ot 4.gin

¯ sornple subrn;tted lot Ioboteto~ ono~Jsls

98-24-5

98-24-6

GEOUND SURFACE ELEVATION

LEGEND

[] ,’o"oo ~ []
[]

DATE DIaLLeD: 1998 11 13
OBSEEVEDWATEP. LEVEL: 1998 12 01
LOGGED BY:

JOT 5riVETs1 Of 1

252.669
TOP OE CA~ING E~VATION

232.485



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

DRILLING
MAPLE LEAF ENTERPRISES

DRILLING MFTtlOD;
:SOLID STEM AUGER

BOR. F:H aLE LOG

:- I

:21

SOIL
DESCRJFTION

SAND AND GRAVEL (FILLI
- brown, d~

CLAY (FILL|
- some silt, trace coarse grained sand, black to

grey, firm to stiff, moist
- no sand below 0.Sin

CLAY
- troce medium groined sond, bro*n, stiff,

medium plasticity, moist

SILT
- some cloy, ~ighl brown, soft, medium plasticity,

-.trace clay below 2.9m

CLAY
- silt inclusions, silt tenses, brown, stiff, high

plostlclty, moist
- no silt lenses, firm, wet below 3.7m
- soft to firm below 4.1m

End of borehole at 5.3m

¯ sample submitted lot laboralory analysis

~ ~ON~ULTANT~ ,,~.

PR.OJECT No.:
W8140

DIAMETER.:       8OP~HOLF NO.:
130 mm      98-2,5

98-2!

SOIL VAPOUR.
CONCENTRATION

(ppm)

TO~F oFGR.OUND SUP.PACE El PVATION (m):
232~) 16

CASING ELEVATION
232.746

MONITORING
W~LL

INSTALLATION

LEGEND

[],,o,,oo ~ D:::r,o,¯
[]

IDATEDRILL~D:     1998 11 I.3
~WATFP. LEVEL: 1998 12 01
ILOGGED

JDT      SrII-_-L-T_ 1_.~_1 OF 1



CLIENT:

CP RAIL
LOCATION~

WINNIPEG DIESEL SHOPS & WESTON SHOPS

B O P-. I= H O L E L O G PLOTTED:
CAD pIIF No.:

DR.ILLING CONTRACTOR.: PR.OJECT No.:
MAPLE LEAF ENTERPRISES W8140

DRILUNG ML~HOD:                  DIAMETf=R.:       BOP~EHOLF No.:
SOLID STEM AUGER       130 mm       98-26

DESC~PTION

SAND AND GRAVEL (FELL)
- block to dork brown, d~

CLAY AND SILT (FILL)
- trace coarse groined sand, trace fins grained

grovsl, black to grey, dry to moist

ORGANIC CLAY

SlIT
- some cloy, light brown, soft, medium plasticity,

wet
CLAY
- silt inclusions, silt lenses, browtt, stiff, medium

plasticity, mo]st
- no Gilt Isnses below 2.4m
- soft, wet below 3,0m

-- End of borehole at 4.7m
5

98-26-2

98-26-3

98-26-4

98-26-7

98-26-5

98-26-6

,~OIL VAPOUR.
CONCENTRATION

¯ ~ample submitted for toborototy onolys~s

GR.OUND SUP.FACE ELEVATION (m):

>
u4, MONITOR.ING
~z W~LL
~ INSTALLATION

LEGEND

DATEDP-JLLED= 1998 11 13
OI55ER.VEDWATEEIFVEL: 1998 12 01
LOGGED BY:

JDT 5flEET 1 Of= 1

232.817
TOP OFCA~ING[~VATIONIm}:

232.636



CLIENT:
CP RAIL

LOCATION :
WINNIPEG DIESEL SHOPS & WESTON SHOPS

B 0 R. 1~ H 0 L E L 0 ~ PLOTTED:
CAD I=IIF= No.:

DRILLING CONTRACTOR: PROJECT No.:
MAPLE LEAF ENTERPRISES W8140

DPJLUNG METHOD:                 DIAMETFR:       BOREHOLE NO.:
-SOLID STEM AUGER      1,30 mm      98-27

SOIL
DESCPJFTION

SAND AND GRAVEL {FILLI
- medium groined send, rust brown, dry to moist

ORGANIC CLAY
- silty, block, moist

SILT
- clcyey, light brown, firm, medium plasticity, moist
- some cloy, soft, wet below 1.5m

CLAY
- silt inclusions, silt lenses, troce fine groined

sand, troce fine groined grovel, brown, stiff,
.high plasticity, moist

- no send, no grovel below 2.4m
- soft to firm, wet below 3.0m
- silt seems from 3.0m to 3.7m

End of borehole at 4,gm

98-27-2

98-2?-3

98-27-,I

9B-27-5

9B-27-6

SOIL VAPOUR ~, MONITORJNG
CONCENTRATION oz W~LL

~ INSTALLATION(ppm)

~

~ ~_NVII2.o N M g.NTAL
li~ C 0 N.SLI LTANT5

GROUND SURFACE ELEVATION [m):

LEGEND

N :::~°°"° []
DATF DRILLED: 1998 1 1 13

OSSERVZD WATER LEVEL:    1998 12 O1
LOGGED BY:

JDT SMEET__I Of.

232.702
TOP OF CASING ELEVATfON(m):

232.475



CP RAIL MAPLE LEAF ENTERPRISES W8140
LOCATION: DR.ILLING ML-THOD: DIAML=TE~ BOPJ~HOU= No.:

WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 1,.’30 turn 98-28

BOEEH OLE LOG PLO~EO:CAD FlIP No.:

5OIL                      .~

SAND [FILL)
- fine to coarse grolned, gravelly, some silt,

brown, too;st

ORGANIC CLAY
- silty, block, firm, medium plasticity, moist

SILT
- some cloy, light brown, soft, medium plasticity,

me;st to wet

CLAY
- silt inclusions, silt seorns, brown, stiff, medium

plosUclty, moist
- no s~lt se~ms be~o~ 2,6m

- firm, high plostlclty, wet below

End of borehole at 4.9m

sample subm;tted for Ioborator~ ona~s;s

2’98-28-3

98-28-5

98-28-6

5OIL VAPO U P.
CONCENTRATION

{ppm)

MONITORING

iNSTALLATION

GEOUND ~URFACE EU~VATION
232.943

TOP OPCADINGEIPVATION(m):
232.748

LEGEND

IDATE DFJLIPD:      1998 11 13      I
OB~EP~V~DWATFP~LEV~L: 1998 12 01
.OGGED BY:

JDT 5~EL-T 1 OE 1



I
I
I
I
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CLIENT:
CP RAiL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

BOP-.EHOLE LOG ~LO-r~ED:CAD I={L~ No.:

DESCPJPTION

SAND AND GRAVEL (FILLI
- brown, dry                               F

SILT AND CLAY (FILL)
- some coarse sand, light brown and block,

soft to firm, moist

/ORGANIC CLAY
- silty, block, soft, medium plasticity, wet

CLAY
- silt inclusions, trace fine sand, trace orgonlcs,

light olive brown, stiff, medium plasticity, dry
to moist

SILT
- some cloy, light bro*n, sofL medium plos~icity,

wet to saturated

C. LAY
- silt inclusions, slit seams, brown, stiff, high

plasticity, moist
- firm. wet below 3.0m
- s;It lenses from 3.0m to 3.7m
- no silt seams below 3.5m

- soft to firm below 4.4m

End of borehole at 4.gm

D~LLING CONTRACTOP~: PR, OJECT No.:
MAPLE LEAF ENTERPRISES WB140

DPdLLING METHOD: 91AMETEP.: BOP~HOLE No.:
30 rnm      9B-2g

98-29-3

9B-29-4

98-29-5

98-29-6

GROUND SURFACE ELEVATION

;SOLID STEM AUGER

CONCENTRATION ~

(m): DATg DNL~D:

MONITORING
WELL

INSTALLATION

LEGEND

232.850
TOP Off CA~ING ELEVATION (m):

233.625

1998 11 16
O~SERVED WAT~ELEVEL: 1998 12 01
LOGGED BY:

JOT 5HEET~IOK



CLIENT: DRILLING CONTRACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8140

LOCATION:                                                               DPJLLING METHOD~                 DIAM~’TE~;       BOR~HOLE NO.;
WINNIPEG DIESEL SHOPS & WESTON SHOPS        SOLID STEM AUGER     130 mm     98-30

I~ 0 P-. E H 0 L E L 0 G PLOTTED:

5OIL
DESCPJ~TION

li o

CAD FILE No.:

CLAY AND SILT (FILL|
- some medium [o cocrse grained sand, some

grovel, trace orgon;cs, brown, crumbly, moist

- block, concrete p~eces, gless below 0.Bin

- wet below l.lm

ORGANIC CLAY
- some s[It, block to rust brown, soft, medium

plostic;ty, wet

CLAY
- silt lenses, silt inclusions, brown, still, medium

to high plasticity, moist

- silt seams below 2.6m

SILT
- some cloy, light brown, soft, medium plestlclty,

moist to wet
- cloyey, wet to soturoted below 3,3m

CLAY
- s;It ~nclusions, brown, firm, high plostic;ly, wet

End of borehole at 5.2m

98-30-1

SAMPLE TYPE: [] co.~ [] s~z s~oos

98-30-2

98-30-3

98-3o-, I

9B-30-5

9B-30-6

98-30-7

GROUND SURFACE ELEVATION

SOIL VAPOUR
CONCENTRATION

IO~O

:: ::! ::, ¯

MONITORING
W~LL

INSTALLATION

LEGEND

[] ::;,’o"o [],,oo~

233.279
TOP OPCA31NGELEVATION(m)=

234,066

1998 11 16
OBSERVEDWAT~RLEV~L: 1998 12 01
LOGGED

JDT SHEET 1 or 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

I~OR. 121-tOLF LOG fiLOTTED:
CAD filL[ No.:

DPJLLING CONTRACTOR.: PROJECT No.:
MAPLE LEAF ENTERPRISES W8140

DRILLING METHOD:                  DIAML=TEP-:       I~ORI~HOLI= NO.:
.,SOLID STEM AUGER      1.30 mm      98-31

SILT AND CLAY (FILL)
- some sand, some gravel, trace argonlcs, brown

to black, crumbly, dry to moist

CLAY (FILL)
- silty, some medium to coarse grained sand, trace

gravel, trace organics, brown, stiff, dry to moist

ORGANIC CLAY
-- - some silt, block, soft to firm, medium plasticity,r-

moist

CLAY                             [
- silbinclus~ons, brown, stiff, medium plostMty,

moist

SILT
- clayey, light brown, soft, medium plasticity, moist

to wet
- wet below 3.5m

CLAY
- silt inclusians, silt seems, brown, flrm, high

plasticity, moist
- no silt seems, wet bole* 4.3m
- soft below 4.6m

End of borehole at 5.2rn

98-31-1

SOIL VAPOUR ~ MONITORING
CONCENTRATION ~ W~LL

~ INSTALLATION(ppm)
~10(

GR.OUND SURFAC[ ELEVATION (m): DATE DRILLED:

LEGEND

233.582
fiOPOPCA.51NGE~VATION(m)=

234.585

1998 11 16
DBS[~VED WATE~ ~VEL: 1998 12 01
LOGGED BY:

JDT SHEET~O~ !



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

I~ O R. E H O L E L O G PLOTTED:
CAD PILE No.:

D~ILLING CONTRACTOr: P~OJEC~No.=
MAPLE LEAF ENTERPRISES W8140

D~ILLING METHOD:                DIAM~E~:      SO~EHOLENo.:
SOLID STEM AUGER      130 mm      98-32

~OIL

SAND (FILL}
- fine groined, silty, trace course groined sand,

dark brown, d~ to moist
- some grovel, light brown belo~, 0.3m

CLAY
- silt inclusions, trace fine groined sand, grey

to block, firm to stiff, medium to high pl(~sticity, F
moist

SILT
- trace cloy, light bro*n, soft, Io* plosticity, moist |

CLAY
- silt inclusions, silt lenses, brown, stiff, high

plasticity, moist to

- firm, wet below: 3.Ore

- silt seams from 3.3m to 3.7m

- no silt lenses, soft below 4.0m

End of borehole ot 4.6m

~OIL VAPO U P~
CONCENTRATION

(ppm)

98-32-2

98-52-5

9B-32-6

~ MONITO~NG
aZ ~LL
=J INSTAL~TION

’ s=:mpre submitted for laboloton~ onolysls

GP.OUND 5UP.PACE ELEVATION (m):

LEGEND

232.653
TOP Off C~ING ELEVATION(m):

232.458

DATE D~LL/D: 1998 11 16

O~EF~VED WATER LEVFL: 1998 12 02
LOGGED BY:

JOT SHEET 1 OF 1



CLIENT:
CP RAiL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTTED:BOEEHOLE LOG CADE~LENo.:

q

SOIL
DESCRIPTION

SAND |FILL)
- brown, dr~
- fine groined, silty, some fine grovel, trace cloy,

block, moist, gloss p~eces below 0.1m

SAND AND GRAVEL (FILL|
- medium groined sand. brown, d~’ ~
SILT
- some cloy, light brown, firm, medium plasticity,

d~y to moist I-
CLAY
- silt lenses, brown, firm to stiff, medium

plost;c;ty, moist

SILT
- cloyey, light greyish brown, soft, medium

plasticity, moist
CLAY
- silty, silt lenses, silt seams, brown, firm, high

plasticity, moist
- silt inclusions, no silt seams, no silt lenses

below 3.0m
- wet below 3.7m

End of borehole ot 4.gm

A~, MO~O\V
~’~ ~_NVI2.0 N MENTAL

DRII ~ ING CONTRA~OR:
MAPLE LEAF ENTERPRISES

DULLING METHOD; DIAMETER.:
,,.SOLID STEM AUGER

TYPE: ~1 co~ [] s~,,.r~ s~,ooN

98-33-2

98-33-6

GROUND 5UP-J=ACE ELEVATION

SOIL VAPOUR
CONCENTRATION

(ppm)

(m): DATE DRILLED:

PROJECT No.:
W81 40

BOREHOLE No.:
30 mm 98--3,~

.,o,,,--,

MONITORJNG
WELL

NSTALLATI ON

,LEGEND

232.647
TOffOffCA~ING ELEVATION(m]:

232.432

1998 11 17
OBSERVED WATER ~VEL: 1998 12 01
LOGGED ~Y:

JDT 5HE~IO~ 1



CUENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

BOR, EH OLE LOG ~LOTrED:
CAD FILE No.:

DP~LLING CONTRACTOR.:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAMETER.:
SOLID STEM AUGER       130 mm

P~OJECTNo.:
W8140

BOREHOLE No.:
98-34

SAND AND GRAVEL (FILL)
- fine lo medium groined sond. troce coorse

grained sond, dry. moist

CLAY (FILL|
- some coarse grained send, trace fine grained ~--

grovel, block, firm, moist

SILT
- trace clay, light brown, soft, low plostidty, moist

~ - grey below 1.5m F
-- CLAY

2 - silt lenses, brown, stiff, high plasticity, fissured,
moist

i--

- silt inclusions, no silt lenses, firm, no fissures
below 2.7m

SOIL VAPOUR.
CONCENTRATION

(ppm)

- soft to firm, wet belaw 3.3m

End of borehole a| 4.6m

MONITORING
WELL

INSTALLATION

~ i MO~O\V

I~ C 0 N._bU LTANT._5

GR.OUND SURf=ACE ELEVATION (m):

LEGEND

232.709
TOP OF CASING ELEVATION (m):

2,32.481

[]
DATE DRILLED: 1998 11 17
DDSER.VED WATER. LEVEL: 1998 12 01
LOGGED BY:

JOT SHEET 1 OF I



I
I
I
I
I
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CLIENT:
CP RAIL

LOCATION~
WINNIPEG DIESEL SHOPS & WESTON SHOPS

I~ O P-. E H O L F L O G PLOlq[D;
CAD PILE No.:

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DP.ILLING METHOD:                  DIAMETFR:
,,SOLID STEM AUGER      130 mm

PP-.OJ ECq" No, :
W814-0

15OP~HOU= No.;
98-35

0 ~. CONCRETE f- ~
CRUSHED LIMESTONE (FILL} r
SAND (FILL} ~
- some grovel, brown, dry --

-- CONCRETE RUBBLE (FILL}
- dry

SAND (FILL}
- medium to coarse groined, trace fine groined

grovel, trace siR, brown, dry
- saturated belo~, 2.1m

¯CLAY
- silt lenses, brown, firm to st;if, high plos~icity,

wet
- silt inclusions, no slit lenses below 3.0m

- solt below 3.7m

End of borehole at 5.2m

98-.$5- I

98-35-3

SOIL VAPOUR.
CONC[NTRATfON

{ppmJ

.

~ MONITORING
M WELL
~u INSTALLATION

GROUND SUP-.EACE ELEVATION (m): DATE DP-JLLED:

LEGEND

232.713
TOP Off CA.51NG ELEVATION(m);

232.596

1998 11 17
OBSERVED WATER LEVEL: 1998     12 01
LOGGED 5Y:

JDT SHE~ 1 or 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

CAD {:lie No.:

DRILLING CONTRACTOR.:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAMETER,:
SOLID STEM AUGER       130 mm

PEOJECTN6.:
W8140B

~OP~HOL£ No.:
99-36

0 SAND (FILL)
- fine to medium groined, some silt, trace fine

grained grovel, brown, moist
~ - block below 0.2m

q SILT AND SAND (FILL)- medium groined sand, grey, firm, wet_- I L
CLAY 99-36-2- trace fine groined sand, trace flne groined

grovel, trace organics, trace silt, block,
medium plasticity, moist J

SILT ,99-36-2
- trace cloy, brown, low plasticity, wet r ’99-36-E
- grey staining bslo* 1.am 99-36-4
CLAY
- silt in fractures, greyish brown, s~iff, medium

plostlclty
- brown, firm to stiff, no fractures below 2.6m

_ - light brawn silt seam at 3.4m

- firm, high plasticity below 3.7m

4

End of borehole at 4,6m

5

5OIL VAPOUR. ~ MONITORING
CONCENTRATION M V~LL

~u INSTALLATION(ppm}
~

~ ~_NVII2.O N M ~_NTAL
l~ C 0 N~U LTANT..5 ,,~.

GEOUND .~UP-.PACE ~I FVATION (m):

LEGEND

232.792
TOP Off CA~ING ~IEVATfON(m):

232.641

DATE DRILLED: 19gg 07 1.3
)~SER.VEDWATEEIEVEL: 1999 08 31

LOGG~:D fSY:
JOT 5flEeT 1 OF 1
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CLIENT:
CP RAiL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLO’fTED:
B O R, E M O L I= L O G CAD PIL~ No.:

SAND (FILL)
- fine to medium grained, some grovel, trace

coarse groined sand, trace to some silt, dark
brown to block, wet

- light brown below 0.2m

CLAY
- orgonics, troce fine groined sond, greyish

brown, stiff, moist

SILT
- trace cloy, light brown, low plasticity, moist

~nz

CLAY
- silt inclusions, silt portinge in frectures, brown,

surf, moist
- less silt, no fractures below 2.4m

- firm to stiff, high plasticity below 3.7m

End of borehole ot 4.6m

¯ ~omple submitted for laboratory ana~sis

~ g_NVIQ_O N MENTAL
I~ ~0 N_~ULTANT.6 ,,=.

7 99 -37-
r- --

99-37-5

99-37-6

DI~ILLING CONTRACTOP.:
MAPLE LEAF ENTERPRISES

DP4LLING METMOD:                DIAM ETP P.:
SOLID STEM AUGER      1.30 mm

PP~OJFCT No,:
W81408

BOP~HOLE No.:
gg-37

5AMPLE TYPE: []

501L VAPOUE
CONCENTRATION

(ppm)

DATE D~.ILLED:;GP-,OUND 5UP-.PACE ELEVATION (m):

MONITOEING
W~LL

INSTALLATION

N/A
TOP OF CA~ING ELEVATION

N/A

LEGEND

1999 07 13
DI~SERVED WATER. LEVEL: N/A
.OGGED BY:

JDT SHEET__.!I _OF_



CLIENT:
CP RAIL

LOCATION~
WINNIPEG DIESEL SHOPS & WESTON SHOPS

B 0 P-. E H 0 L E L 0 G PLOID’ED:
SAD FIL~ No.:

DRILLING CO NTRACTOP.:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                 DIAML-T’ERu
SOLID STEM AUGER      130 mm

PROJECT No. :
W81408

BORFHOLE NO.:
99 -38

0

SOIL
DESCPJPTION

SAND AND GRAVEL (FILL)
- fine to medium groined, some silt, trace

coerse grained sand, block, wet
- brown, sotureted below 0.Dm

CLAY
- trace organics, trace fine groined sand,

greyish brown, stiff, medium plestieity
SILT
- trace cloy, light brown, firm, low plasticity,

moist
- greyish brown below 1.2m
- block staining below 1.Sm

CLAY
- silt partings, greyish brown, stiff, medium

plasticity, fractured, moisl
- silt inclusions, brown, less fractures below 2.3m
- firm to stiff, high plasticity below 2.7m

- firm, wet beIow 3.7m

End of borehole at 4,6m

¯ sample submittecl for Ioboratory anal,/s[s

SOIL VAPOUR
CONCENTRATION

(ppm)

i~ CON~ULTANT-~ INI.

GROUND 5UR.FACE El FVATION (m):

MONITORING
W~LL

INSTALLATION

LEGEND

[] :::Io’’’ []
DATE DRJLL~D: 1999 07 15
DDSFRVFD WATI~P. LEVEL: N/A
.OGGED BY:

JDT 5HE~ 1 OF

N/A
TOP OF CASING El FVATION ~m~:

N/A I



I
I
I
I
I
I
I

CLIENT=
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

[50P..EH OLE LOG PLOTTED:
CAB FIL~ No.:

0

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAML=TE~-,:
’~’SOLID STEM AUGER       130 mm

PROJECT No.:
W8140B

BOP-,EHOLE No.:
99-3g

SAND (FILL)
- f~ne to medium groined, some grovel, trace

silt, dark brown to block, moist
- silty, gravelly, light grey, saturated belo~, 0.Sm

CLAY
- trace f~ne groined send, trace organics, trace

sift, greyish brown, mottled block, stiff, medium[-
plasticity, me;st /

SILT
- troce day, greyish !;ght brown, soft, moist
- wet below 2.3m

CLAY
- some s}lt, silt inclusions, very stiff, medium

plostTcTty, dry to moist
- stiff, moist below 3.0m

- firm to stiff, high plost;city below 4.0m

End of borehole ot 4.6m

GROUND SURFACE ELEVATION (m): DATE DP-JLI FD:

,~,’~k ~_NVI~ONMENTAL

MONITORING
WELL

INSTALLATION

LEGEND

N/A
TO? OF GA.51NG ELEVATION [m)~

N/A

1999 07 13

OBSERVED WATER LEVEL: N/A
LOGGED

JOT 5tIED 1 OF



CLIENT:
CP RAIL

LOCATION=
WINNIPEG DIESEL SHOPS & WESTON SHOPS

BO R. EH 0 LI= LOGPLOWED:
SAD Flip NO.:

0

D~LLING CONTF, ACTOE:
MAPLE LEAF ENTERPRISES

SOLID STEM AUGER 150 mm

PEOJECTNo.=
W8140B

~OP~MOL~No.:
99-40

DE.~C PJ PTIO N

SAND (FILL|
- fine to medium groined, some gravel, trace

coarse groined sand, brown, dry to reals[
- block below 0,3m

SAND AND GRAVEL (FILL)
- medium and coarse groined sand, bight grey,

saturated
- cobbles at 0.gin

CLAY
- trcce fine groined sand, trace organics,

greyish brown, mottled block, medium plasticity,
moist

SILT
- trace cloy, I~gh( brown, soft, low plasticity, wet
CLAY
- silt inclusions, greyish browa, stiff, medium

plasticity, fractured, dry
- high plcstlclty, moist below 3.Ore
- brown below 3.4m

- silt layer ot 3.8m
- firm below 3.8m

End of borehole at 4.6m

501L VAPOU R,
CONCENTRATION

(ppm)

GROUND SURFACE ELEVATION
N/A

TOP OF CA-51NG ELEVATION (m):

MONITO~JNG
WELL

INSTALLATION

LEGEND

DATE OPJLLEO= 1999 07

OBSERVED WATER LEVEL~ N/A
LOGGED BY=

JOT      5~1E~N/A                                      1
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CLIENT:
CP RAiL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

15OP-.EHOLF LOG eLOTrEo:
CAD FILE NO,;

DRILLING CONTRACTOP.:
MAPLE LEAF ENTERPRISES

DP4LLING METHOD:                OIAMETE~.:
SdLID STEM AUGER       130 mm

PROJECT No,:
W8140B

~OREHOLE No,:
99-41

SAND (FILL)
- fine to medium groined, silty, some fine

groined grovel, trace coarse groined sand,
block, dry to moist

- trace siR, brown below 0.6m

CLAY
- trace fine groined sand, trace orgonlcs, dark

brown, mottled block, stiff, medium plasticity,
moist

SILT
- same clay, light brown, soft. medium plasticity, r-

moist to wet /
CLAY
- some silt, silt inclusions, brown, s~iff, high

plasticity, dry to moist
- silt psrUngs from 2.4m to 3.0m
- silt seam at 3.2m
- firm, moist below 3.7m

End of borehole ut 4.6m

99-41-2

~I~ SOiL VAPOUR
~ ~ CONCENTRATION

~ z (FPm)

GROUND 5UEFACE ELEVATION (m):

MONITORING
WELL

INSTALLATION

LI~GEND

DATE DRJLLED: 1999 07 I 3
OBSER.VED WATER LEVEL: 1999 08 31
LOGGED BY:

JDT 5HEET 1 OF

232.855
TOP OF CASING E~VATION(m)=

252.655



CLIENT:

CP RAIL
LOCATION:

WINNIPEG DIESEL SHOPS & WESTON SHOPS

150R. I=Id OLE LOGmOTTm:
gAD FILE No.:

DRJLLING CONTRACTOR: PEOJI~CT No.:
MAPLE LEAF ENTERPRISES W8140B

DRJLUNG METHOD:                 DIAMETER,:       BOR.EHOLE No.:
SOLID STEM AUGER       1,30 mm       99-42

~AMPL~ TYPE: [] CO.S [] s~F S.OON [] s,~o.~ [] I~ru.~e~ [] No

501L
DESCPJPTION

SAND (FILL)
- fine to medium groined, trace coarse groined

sand, brown, moist

CRUSHED LIMF:STONE IFILLI
- cobbly, sandy (medium groined), moist

- saluroLed at 2.1m

CLAY
- silt partings, block stained silt inclusions,

brown, stiff to very stiff, high plasticity,
fractured, mois~

- stiff, no block staining below 2.4m

- firm, wet below 3.7m

End of borehole at 4.6m

¯ sample submitted for laboratory onolysls

R 99-42-2

5OIL VAPOUE
CONCENTRATION

(ppm)

¯ ENVI2.0NM F_NTAL
i. CON-SULTANT.5 ,~.

SEOUND SURFACE ELEVATION {m):

MONITOP~NG
WELL

INSTALLATION

LEGEND

232.449
TOP OPCASINGE~VATION(m):

232.287

Fl,°mm°

DATE DE!LLED: 1999 07 1.3
DDSEEVFD WATEP~ LEVEL: 1999 08 31
_OGG~D BY:

JOT SHEET 1 OF 1



I
I
I
I
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CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

B 0 R, I= H 0 L E L 0 G PLOTTED:
CAD FILE No.:

SOIL
DESCPJ PTION

SAND AND GRAVEL (FILL)
- medium groined sand, fine to coarse grained

gravel, some fine groined sand, some silt,
greyish brown, saturated

SAND (FILL)
- fine to medium groined, some grovel, trece

coarse groined sand, trace silt, brown, moist
to wet

SILT
- some cloy, light brown, firm. medium

plasticity, moist
CLAY
- silt inclusions, sift p~rtings, brown, stiff,

fractured, moist, silt seams
- no silt partings, firm to stiff, no visible

fractures below 2.6m

- no silt seams below &2m

- firm belo* 3.7m

End of borehele at 4.6m

GEOUND 5UEPACE ELEVATION (m):
232.666

TOP OF CASING ELEVATION
232,544

DR.ILLING CONTRACTOR,: PROJECT No.:
MAPLE LEAF ENTERPRISES W81408

DRI,LLI,NG METHOD:                 DIAME[EP<       I~OP,~HOLE NO.:¯SOLID STEM AUGER      130 mm      99-43

SOIL VAPOUE u4
CONCENTI~,ATION ~

(ppm) ~

DATE DP-J LLED:

MONITOR, ING
WELL

I NSTALLATI ON

LEGEND

1999 07 14
OBSEEVED WATEELEVEL:    1999 08 51
LOGGED BY:

JOT 5HE~ 1 oF 1



CLIENT:
CP RAIL

.OCATION;
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

SOIL
DESCPJPTION

FlU= No.:

SAND IFILL)
- fine to medium grained, gravelly, trace coarse

grained sand, trace siJt, brown, moist
- saturated belo* 0.4m
- some grm’el, moist to wet below 0.Sin
- clay pieces below I.Sm

CLAY
- trace fine grained sand, ~roce silt, s;It

inclusions, silt partings, brown, st{if, medium
plas[]clty, fractured

- firm to stiff below 2.7m

- firm below 3.4m

End of borehole et 4.6m

¯ sample submitted for Iaborotory ono~y~is

~ ENVIEONMENTAL
¯ ,. CdN_SULTANTS,,~.

D~J LLING CONTEACTOP.:
MAPLE LEAF" ENTERPRISES

SOLID STEM AUGER 130 mm

PP~OJECT No.=
W81408

BOP~HOLE No.:
99-44

T~opGP-,OUND SUEFACE ELEVATION (m):
2.32.747

2.32,618

SOIL VAPOUE
CONCENTRATION

(ppm)

MONITORING
WELL

INSTALLATION

LEGEND

~ADATE DPJLLED: 1999 07 14

TEP..LEVEL: 1999 08 31

I JDT      SHE,_~T_



I
I

CLIENT:
CP RAIL

LOCATION~
WINNIPEG DIESEL SHOPS & WESTON SHOPS

D O E E H O L E L O G PLOTTED:
CAD FILE No.:

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                )IAMETER:
SOLID STEM AUGER      130 mm

PROJECT No.;
W8 1 4OB

BOREMOLE No.:
99-45

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

DESCRJPTION

--- CLAY (FILL)
- trace sgnd, [race grovel, black 1o dark

brown, we~

CRUSHED ROCK (FILL)- grey I---"
SAND AND GRAVEL (FILL)
- fine to medium groined sand, some siH.    I~    ~ 99-45-1

brown ~o black, wet /

CLAY
- trace fine groined sond, greyish brown, medium

plostlcity, moist

SILT
- trace cloy, light brown, soft, low to medium

plasticity, moist
- some cloy, moist ~owel below 1.5m

CLAY
.- silt seams, silt inclusions, brown, stiff, high

plosticity, {roc[ured, moist
- firm below 2.6m
- silt layer at 3.1m
- no silt seams, no visible fractures befow 3.2m

End of borehole at 4.6m

5OIL VAPOUR.
CONCENTRATION

GROUND SURFACE ELEVATION (m):

MONITORING
WELL

INSTALLATION

LEGEND

DATE DRILLED: 1999 07 14

OBSERVED WATEP. LEVEL: N/A
LOGGED BY:

JDT 5ME~ 1 off

N/A
TOP Off CA.51NG El PVATION (m):

N/A



CUENT:
CP RAiL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

15 0 P-. [ H 0 L [ L 0 G PLOTTED:CAD FIL~ No.:

DPJLUNG CONTRACTOR: PROJECT No.:
MAPLE LEAF ENTERPRISES W814-06

DRILLING METHOD:                  DIAML-TER:       150P4~HOLE No.:
SOLID STEM AUGER      1.30 mm      99-46

SAND (FILL|
- medium groined, grovelly (fine grained), trace

silt, brown, moist to wet
SAND AND CLAY (FILL)
- medium grained sand, some grovel, black,

low plosticity, soturoted

SILT
- some cloy, light brown, soft. medium p[ostMty,

CLAY
- sitt inclusions, silt partings, brown, stiff, high

plost;city, me;st

- silt seam at 3.5m
- firm below 3.7m

End of borehole at 4.6m

¯ sample submff~ed for laboratory onaly’31$

501L VAPOUR
CONCENTRATION

(pFm)

MONITORING
WELL

INSTALLATION

~11~i~ ENViI?.O N MENTAL
ll~ C 0 N.bu LTANT.b

GROUND ~URFACE El FVATION (m):

LEGEND

N/A
TOP OF C~ING ELFVATION

DATE DRILLED: 1999 07 14

:315SERVED WATER LEVEL: N/A
LOGGED BY:

JDT SHEEr 1 OF



CLIENT:
CP RAIL

LOCATION;
WINNIPEG DIESEL SHOPS &~ WESTON SHOPS

D O 1~, E H O L E L O G
PLOTTED:
CAD EIL~ No.:

DPJLLING CONTP-ACTOE: PR‘OJECT No.:
MAPLE LEAF ENTERPRISES W8140B

DR‘ILLING METHOD:                 DIAMETER.:       BOP~HOLE No.:
,SOLID STEM AUGER      130 mm      99-47

I
I
I
I
I
I
I
I
I
I
I

- light brown, dr)’

SAND (FILL)
- fine to medium groined, some grovel, some

silt, dark brown to block, moist

CLAY
- orgo,’/cs, block, lirra, medium plostklty, raoist

SILT
- some cloy, greyish light brown, soft, medium

plostidty, moist to wet
- i{ght brown, very soft below lJrn

CLAY
- silt inclusions, silt partings along fractures,

brown, stTf, high plasticity, moist
- firm to stiff, ne visible fractures below 2.7m

- silt seams from 3.4m to 3.5m

- firm below 4.0m

[nd of boreholo ot 4.6m

l~i M Ol2.1ZO\V~i ENVllZONMENTAL
i’~ CON.SULTANT.b ,*=.

99-47-1

99-47-2

/~ 99-q-3

SOIL VAPOUR‘
CONCENTEATION

(ppm)

: ::![:2!1

GEOUND SUla.FACE ELEVATION [rn):
N/A

TOP OF CA~ING ELEVATION (m):

MONITOP.ING
WELL

INSTALLATION

LEGEND

[]
DATE DP-JLLED: 1999 07

OBSERVED WATEP. LEVEL: N/A
LOGGED BY:

JOTN/A SHEL-r I OF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

BOP-.EHOLI~ LOG ICAD’~’~’No.:

DPJLLING CONTEACTOR:
MAPLE LEAF" ENTERPRISES

DPJLLING MI=THOD:                 DIAM ETEP~:
SOLID STEM AUGER       1.30 mm

PROJECT NO.:
W8 1 4-0B

~OP,EHOLE No.:
99-48

m

SAND (FILL)
- fine to medium gro;ned, gravelly (fine groined).

trace coarse groined send, brown, dry
- fine groined, some silt, dark brown, wet

below 0.5m

CLAY
- trace fine groined sand, silt inclusions,

greyish brown, stiff, moist

SILT
- trace clay. light brown, sofL Io,~
- ssndy to end send, seturated below 2.1m

CLAY
- silt porUngs, silt inclusions, brown, stiff, high

plostlclty, moist

- silt seams (at 3.7m

- firm below 4.0m

End of borehole at 4.6m

’ sample lubmilted for leboraLory onoJysis

99-48-5

5OIL VAPOU R. u4, MONITOR.ING
CONCENTRATION ~ WELL

INSTALLATION

GR.OUNO 5UR.PACE ELEVATION (m):

p l~ M o~z~zo\V
~ g_NVI~ONM g_NTAL
I~ C.ON.SULTANT, b ,NO,            N/A

LEGEND

[]
DATE DPJLLED: 1999 07
DB~ER.VED WATEE LEVEL: N/A
LOGGED BY:

14
N/A

TOP OE CA.51NG EU~VATION

¯ JDT ~HEET__I Op 1



I
I
I
I
I

CLIENT: DP-.ILLING CONTRACTOR: PROJECT NO. :

CP RAIL MAPLE LEAF ENTERPRISES W81408
LOCATION:                                                                DRILLING METHOD:                  DIAML-’FI=R:       15OEEMOU= No.;

WINNIPEG DIESEL SHOPS & WESTON SHOPS         ~SOLID STEM AUGER      !30 rnm      99-49

B O P-. E H O L E L OG PLOTTED~ 5AMPL~’fYPE:I~I~c~{~.n’st’~oN I~s.l:~,’~[]l~uRoso~]i~o

0

CAD f=lL~ No.:

501L                               ~.~
DI=SCRIFrlON

SAND (FILL)
- medium groined, some fine groined grovel,

brown, wet
- fine to medium groined, silty, some grovel,

~_ block to dark bro~,n, wet below 0.2m

- trace fine groined sand, block to grey, stiff,
moist

SILT
- some cloy to clayey, ~]ght grey, soft, medium

plasticity moist

"~-I- llght brOwn bel°w f’2m- greyish light bro,~n below 1.5m

- CLAY
,= - silt port~ngs, slit ~nclus;ons, grey;sh brown, surf,
i: medium plasticity, fractured, grey and block

stolning
L" ,3 - no stoln;ng below 2,4m

- no silt partings, brown, firm, no visible koctures
balD* 2.7m

5

- silt seams at 3.7m

- soft to firm belo’~, 4.0m

End of borehole at 4.6m

= sornple submitted for lobototo~ enalysls

99-49-1

99-¢9-2

99-49-4

99-49-5

99-¢9-6

99-�9-7

5OIL VAPOUR
CONCI=NTRATION

(ppm,I

O          1~0o

GROUND SURFACE ELEVATION (m):
N/A

TOP DE CASING EU~VATIQN (rn):
N/A

MONITORING
WELL

INSTALLATION

LEGEND

[]
DATEDPJLLED: 1999 07 14

OBSEP-.Vf=D WATER LEVEL= N/A
LOGGED BY:

JDT 5HE~I Op 1



CLII~NT: DRILLING CONTRACTOR.: PROJECT NO.:
CP RAIL MAPLE LEAF ENTERPRISES W8140B

LOCATION~ DRILLING MFT~’IOD: DIAMETER.: BOP~IdOLl= No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 130 mm 99-50

0 R, E PI 0 L E L 0 G PLOT[~D:

4

m

CAD rILE NO.:

5OIL

SAND (FILL)
- fine to medium groined, some coarse groined,

troce fine grained grovel, troce silt, brown,
moist

- fine groined, sltty, dark brown, no coarse
grained sand below 0.Dm

CLAY (FILL)
- silty, trace fine and coarse groined send,

greyish brown, stiff

SAND (FILL)
- fine to medium grained, silty, some gravel,

~r~ce coarse groined sand, dark brown, moist
to wet, wood pieces

CLAY
- some silt, trace fine groined sand, silt

inclusions, brawn, firm to sit{f, high plasticity,
moist

SILT
- some cloy, light brown,soft, medium plostlcity,

moist
- trace fine grained sand, trace cloy, saturated

below 3.0m

CLAY
- silt pertings, silt inclusions, brown, stiff, high

plasticity, moist .
- silt layer at 3.9m

firm below 4.0m

End of borehaJe at 4.6m

0

SR.OUND 5UR.FACE ELEVATION

CONCENTRATION
(FFm}

MONITORING
WELL

INSTALLATION

N/A
TOI~ OF CASING FLFVATION (m):

N/A

:iii:        LEGEND

DATE DRJLLED: 1999 07 15-- 16

D~5~R.VED WATFR LPV~L: N/A
.OGG5D BY:

JOT 5meET 1 or.



I
I
I

’I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

7LOTrED:I~OP-.EHOLI= LOG C~,DrlU~No.:

~OIL
DE~CR.If=q’ION

SAND AND GRAVEL (FILL)
- fine to med;um groined, trace coarse grained,

CLAY (FILL}
- silty, trace grovel, trace medium and caarse

groined son& greyish brown, stiff, low plosticity,
do’ to moist

- organics, some sand, woad pieces, brown to
block below O.Cm

CLAY
- t,’oce silt, silt inclusions, brown, firm to stiff,

high plasticity, moist

SILT
- some cloy. troce fine groined sand, I~ght ol~ve

bro’~n, soft, medium plast~clty, moist to wet
- light brown below 3.4m
- cloy layers, wet below 3.7m

99-51-2

~7 99_51 _3

~ 99-5~-5

CLAY
- s~lt [ncluslons, slit Ioyers, brown, firm to stiff, ~ ~

99-51-6high plosticity, moist to wet

End of borehole at 4.6m

DRILLING CONTRACTOK:
MAPLE LEAF ENTERPRISES

D~JLLING ME~HOD:                31AMETEE:
SOLID STEM AUGER      150 mm

PP.OJECT No.:
W8140B

BOREHOLE No.;
99-51

ll~ dONSU LTANT~

501L VAPOUE ~ MONITORING
CONCENTRATION ~ WELL

~ INSTALLATION(ppm)
~

GROUND 5UP-J=ACE ELEVATION (m):

LEGEND

DATE DPJLLED: 1999 07
D~SEP-.VED WATEP~ LEVEL: N/A
LOGGED [~Y:

dDT

N/A
TOP OP CA~ING ELEVATION

N/A



CLIENT:
CP RAIL

LOCATION=
WINNIPEG DIESEL SHOPS & WESTON SHOPS

15 O P,, E I-1 0 L E L 0 G PLOTI-ED:
CAD PILE No.:

4

DRILLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRILLING METiflQD:                 DIAMETER:
SOLID STEM AUGER       130 mm

PROJECT NO.:
W81408

i~OP~HOLE No,:
99-52

SAND (FILL)
- fine to medium groined, gravelly, some silt,

trace coarse grolned sond, dark brown, dry
to moist

CLAY (FILL)
- some silt, trace fine groined grovel, trace

coarse groined sand, brown to black, stiff,
medium plosticTty, moist

CLAY
- orgonics, some silt, dark grey to block, firm,

moist
SILT
- some cloy, light brown, soft, medium

plasticity, moist

CLAY
- silt inclusions, silt seams, brown, firm, high

plasticity, moist

- no silt seams below 3.5m

End of borehole ot 4.6m

501L VAPOUR
CONCENTRATION

(ppm]

X 99-52-1

DATE DPJI I FD:GROUND 5URPACE ELEVATION (m);

MONITORING
WI~LL

INSTALLATION

LEGEND

1999 07 16

N/A OBSERVED WATPR LEVEL: N/A
TOP OP CA.51NG ELEVATION (m): LOGGED BY:

N/A JD/ 51dEEr 1 Off



I
I
I

I
I
I
I
I

CLIENT: D~LLING CO~RACTOR: PROJECT No.:
CP RAIL MAPLE LEAF ENTERPRISES W8140B

LOCATION: DRILLING M~HOD: DIAM~E~: SOREHOLE NO.:
WINNIPEG DIESEL SHOPS & DIESEL SHOPS " ,~SOLID STEM AUGER 50 mm 99-53

B 0 P-. E I-i 0 L E L 0 G PLO~’T’=D:              SAMpI~ TYPE: [] oo~ [] $~_r~ s~a. ~ s.cLm" [] ~,~ru..~o [].o ~,e:~m’CAD FILE No.:

501L
DESCrY[ON

CONCRETE
SAND (FILL)
- fine groined, gravelly (fine grained), trace

medium ond coarse groined sand, concrete
pieces, brown, d~

- no concrete pieces, fine 1o coarse groined
grovel, dense below O.Bm

- some medium end coarse groined sand
below 1.5m

- medium groined send, greyish, soturoted
below 2.4m

CLAY
- silt seams, silt inclusions, brown, firm, high

plasticity, moist
- silt seam at 3.5m
- no silt seams below 3.7m

End of borehole ot 4.6m

¯ sompl= submitted for Iobombr~ ona~y~is

SOIL VAPOUE
CONCENTRATION

(ppm)

~il~, MO~OW
~ CONSULTANT5

MONITORING
WELL

INSTALLATION

GROUND SURFACE ELEVATION (m):

LEGEND

[] ::;I~’’’

DATE DRJLLED: 1999 07
OBSERVED WATER LEVEL: NiA
LOGGED BY:

JDT 5HERr ~1

N/A
TOF OF CA.51NG ELEVATION

N/A OE I



CLIENT:

CP RAIL
LOCATION:

WINNIPEG DIESEL SHOPS &: WESTON SHOPS
PLOTTED:I~ 0 K F H 0 L I~ L 0 G CAD FILE No.:

501L
DESCRJ[q’ION

0

.3

SAND (FILL)
- fine to medium grained, some silt, some

grovel, trace coarse grolned sand, block, moist
- some medium and coarse groined sand, brown /~,           99-54-1
-- belo* 0.3m
CLAY (FILL) --
- some medium end coarse grained sand, some

grovel, greyish brown, stiff, low to medium _    ~ 99-54-2plasticity, moist ~                                      99-54-3
CLAY
- organics, trace silt, dork brown to block, firm

to stiff, medium plasticity, moist
- greyish brown below 1.2m

SILT
- some cloy, trace orgar~ics, light brown, soft,

medium pfosticily, moist
CLAY
- silt inclusions, silt partings, silt seams, brown,

stiff, medium plasticity, fractured, moist
- no silt seams, firm, no visible fractures

below 2.6m
- silt seam at 3.4m

End of borehole ot 4.6m

99-5�-4

99-54-5

99-54-7

99-54-6

DPJ LLING CONTRACTOR.:
MAPLE LEAF" ENTERPRISES

DRILLING METHOD:                DIAML~FER.:
SOLID STEM AUGER        30 mm

PR.OJECTNo.:
W8140B

SQEEHOLE NO,:
99-54

SOIL VAPOUR, ~ MONITORING
CONCENTRATION ~z WELL

ua INSTALLATION(ppm)

.~

DATE DPdLLED:GROUND SURf=ACE ELEVATION (m):

LEGEND.

[]
1999 07 16

N/A OBSERVED WATER LFVEL: N/A
TOP Off CA~ING ELEVATION (m}: LOGGED BY:

N/A JDT 5pIEL=T 1 Or



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

PLO’rrFD:B 0 P~ E H 0 L E L 0 G CAD PflP No.:

SOIL
DESCRJPTION

0 q ASPHALT
SAND (FILL)
- fine to medium groined, silty, trace coarse

groined sond, troce grovel, brown, moist
- block to dark brown below 0.2m

CLAY
- trace fine grained sand, trace siR, brown to

black, firm, motet
SILT
- trace atay, I[ght brown, soft, low plasticity,

mois~

CLAY
- silt inclusions, brown, firm to sfiff, high

plostlclty, fractured, moist
- firm, no visible fractures below 3,0m

- silt seom ot 3,4m

F

End of borehole at 4,6m

DRJLLING CONTRACTOR,:
MAPLE LEAF ENTERPRISES

DR, ILLING METHOD:                  DIAMETER,:
"’SOLID STEM AUGER     1.30 mm

PR,OJECT No. :
W8140B

BOP~HOU= No.:
99-55

GR,OUND 5UR, FACe ELEVATION (m):

SOIL VAPOUR,
CONCENTRATION

(ppm)

~ MONITORING

~ I NSTALLATI ON

232.883
TOP OF CA~ING ~VATION(m):

232.726

LEGEND

1999 07 16
3BSER,VED WATEELEVEL: 1999 09 01
~GGED BY:

JDT SMEET~IOff 1



CLff~NT:
CP RAIL

LOCATION=
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTTED:BOR. EHOLE LOG CAa~IL~No.:

DP~CRJ PTION

ASPHALT
SAND (FILL)
- fine to medium groined, some grove~, trace

coarse groined sond, brown, moist
- some silt, dark brown to block below 0.Sin
CLAY AND SILT (FILL)
- some coarse groined sand, light brown to

brown, firm, moist
CLAY
- trace silt, greyish brown, firm, high plasticity,

moist

SILT
- some cloy, light brown, soft, medium

plasticity, moist
SAND (FILL)
- medium groined, silty, some croy, some gravel,

trace coarse groined sond, brown, wet 1o
saturated

CLAY
- silt inclusions, brown, firm to stiff, high

plasticity, moist
- flrm below 3.0m

End of borehole at 4.9m

’ sample submitted for laboratory omolysis

X
99-56-2

’99-56-4

99-56-5

99-96-6

99-56-7

99-56-8

DPJLLING CONTI~a, CI’O R,:
MAPLE LEAF ENTERPRISES

DR.ILLING METHOD: DIAMETEP~:
SOLID STEM AUGER

PR.OJFCT No.:
W8140B

BOR.~IiOLE No.:
30 mm 99-56

5OIL VAPOUP~
CONCENTRATION

(ppm)

Iopo lO0

GROUND 5UP-.ffACE ELEVATION (m):

MONITOPJNG
WELL

_LEGEND

[],,o,,,o [] :::r ....

232.727

232.608



I
I
I
I
I
I
I
I
I

I~I
I
I

CU~NT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

B 0 P-. I=. I1 0 L E L 0 GPLOTFED:
CAD i=IL~ No.:

SOIL
DPSCPJFTION

SAND (FILL)
- medium grid;ned, same fine groined gravel,

trace co(]rse gr{~{ned send, brown, wet

CLAY AND SILT (FILL)
- troce grovel troce send, brown, crumbly,

low plostlcity, moist

CLAY
- silt partings, sill seems, silt inclusions, brown,

firm, medium plosticity, moist

- no silt partings, no silt seams, high
plosticity below 2.6m

End of borehole at 4.6m

DIALLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DRJLLING METHOD: DIAMETEr,:
¯ .; SOLID STEM AUGER 130 mm

PP-.OJECT No.:
W8140B

f~OP~HOLE No.:
99-57

SOIL VAPOUP.
CONCENTRATION

(ppm)

I 0[~:) 100

~ ~.NVIP.O N MENTAL_
|" ~ 0 N.SU LTANT5

GKOUND SUP.FACE ELEVATION {m):

MONITOPJNG

INSTALLATION

LEGEND

N/A
TOP OF CA.~ING ~=LEVATION (m):

N/A

[] ..:;~oo,,.
DATE DP.JLLED: 1999 07 20
O~,SEPWFD WATER. LEVEL: N/A
LOGGED BY:

JDT SH~ 1 OF_



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTrFD:150P-.EH OLE LOG CADnU~No.~

SOIL
DESCPJFTION

SAND AND GRAVEL (FILL)
- fine to reed;urn cyo~ned sand, fine {o coarse

grained grovel, some silt, brown, saturated

CLAY
- organics, block, firm, moist
- trace line grained sand, silt inclusions, brown

to dark brown, stiff to firm below 0.gin

SILT
- trace day, greyish brown, soft, moist

CLAY
- silt partings, silt inclusions, brown, stiff,

medium plasticity, fractured, dry to moist
- no sitt partings, firm, moist below 2.6m
- no v;sible fractures below 2.9m

End of borehole at 4.6m

19-58-1

99-58-2

99-58-8

99-58-4

99-58-5

99-58-6

99-58-7

D~LLING CONTRACTOR:
MAPLE LEAF ENTERPRISES

DR.~LLJNG METHOD:                DfAM~’TER.:
SOLID STEM AUGER

SAMpI F ~YPE: ~ core [] s~.rr SPOaN

SOIL VALOUR
CONCENTRATION

(ppm)

10~0
100

GR.OUND SUR.FACE EU~VATION (m): DATE DRJLL~D:

PROJECT No.:
W81408

B’OREHOLE No.:
130 mm 99-58

MONITO~NG
W~LL

INSTALLATION

LEGEND

1999 07 2O
N/A OBSERVED WATER. LEVEL: N/A

TOP OF CA~ING ELEVATION (m): LOGGED
N/A JDT 5HE,T__1 OF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

BOP-.EHOLE LOG PLOTi’ED:CAD PIL~ No.:

DPJLLING CONTRACTOP.:
MAPLE LEAF ENTERPRISES

)PJLLING METHOD:                DIAML=TEK:
SOLID STEM AUGER      130 mm

PROJECT No.:
W81408

I~OP-,FHOLE NO,:
99-59

I Z
~OIL

D ESCPJ F[IO N

SAND (FILL)
- fine to medium grained, silty, some fine grained

grovel, trace coarse groined send, dark brown,
wet R 99-59-1

SILT (FILL)
- clayey, trace organics, light brown to brown,

soft, wet, wood pieces
99-59-2

- trace send, trace grove!, mottled grey             --
below 1.5m

99-59-3

SILT X ’9g-59-~
- some cloy, greyish light brown, soft, medium

plast;c;ty, wet, block staln;ng
99-59-5

CLAY
- silt inclusions, silt seams, brown, firm, high

plasticity, moist
- no silt seams below 3,2m

99-59-6

End of borehole at 4.6m

5OIL VAPOUP~
CONCENTRATION

(ppm)

MONITOP..ING
WELL

INSTALLATION

GP-,OUND 5UP-.FACE ELEVATION

LEGEND

232.606
OFCA~ING

232.532

gATE DP.JLLEO= 1999 07 20
gI~EP.VEDWAT~P..LEVEL: 1999 09 O1
.OGGED BY:

JOT 5MEL=T~I OF 1



CLIENT: DPJLLING CONTRACTOR: PP.OJECT No,:
CP RAIL MAPLE LEAF ENTERPRISES W8140B

LOCATION~ D~LLING METHOD:                  DIAMETER: BOREHOLE NO.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS SOLID STEM AUGER 1.30 mm 99-60

B O R, E H O L E L O G PLO1-FED: SAMPL5 TYPE: I1~ ¢x~s [] s~_F s~,~o. [] S.~:Lm" [] O.~U.eSC, [].O .~:¢m,’~m’

DESC~ION

CONCRETE

CAD FIL~ No.:

¯ CLAY (FILL)
- silt)’, brown, firm, medium plusticity, moist
CLAY
- truce silt, silt inclusions, dork brown b brown, F--

firm, medium plusticity, moist
SILT
- truce cloy, llgh! brown, soff, low plostlclfy,

moist
- some cloy to clayey below 1.5m

CLAY
- silt seoms, brown, stiff, high plostici~y, mu~st

- no silt seoms, firm below 3.0m

End of boreholu ut 4.6m

~ ENVI2.0NM g_NTAL
II" C 0 N~SU LTANT_5

99-60-6

SOIL VAPOUR
CONCENTRATION

(ppm)

,opo 1oo

GROUND SURFACE ELEVATION (m):

MONITORING
~4~LL

INSTALLATION

LEGEND

232.671
TOP OF C~ING E~VATION(m):

232.625

DATE D~JLLED: 1999 07 20
OISSERVEDWATER. LEVEL: 1999 09 01
LOGGED

JOT SHEET 1 OF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

ffLOTrED:BOP-.EHOLE LOG CAD FILE No.:

SOIL                         ~- ~    "~J
DESCR‘IPTION

SAND AND GRAVEL (FILL|
- dark brown, dr~
CLAY
- trace fine grained sand, dark brown to block,

firm, medium plostlc;t)’, moist
SILT
- same cloy, light brown, soft, medium plasticity,

moist

5

- clayey belaw 1.5m

CLAY
- silt partings, silt seams, silt inclusions, brown,

stiff, hlgh plasticity, moist
- no silt seams, firm below 2.6m
- no silt partln£s below 3.0m

End of boreho]e o[ 4.6m

¯ ENVII2.O N k4 C_NTAL
i. C 0 N~U LTANT.5

99-61

99-61

99-61-G

DPJLUNG CONTRACTOR.:
MAPLE LEAF" ENTERPRISES

DPJLLING METHOD:                  DIAMETER.:
’LSOLID STEM AUGER      1.30 mm

PR.OJECT No.:
W81408

~SOP~HOLE No.:
99-61

501L VAPOUR.
CONCENTRATION

100

MONITORJNG
WELL

INSTALLATION

GR.OUND SUP.FACE ELEVATION (m):

LEGEND

232.688
TOP OF C,a,~ING ELEVATION(m):

232.629

[]
DATEDPJLLED: lgg9 07 20
OBSERVED WATER. LEVEL: 1999 0g 01
LOGGED

JDT SHEET --.J OF. 1



CLIENT:
CF} RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

[50P-.I=11 OLF LOG ~LOTrED:

DPJLLING CONTRACTOR.:
MAPLE LEAF ENTERPRISES

DPJLLING METHOD:                DIAMEFER.:
SOLID STEM AUGER      1.30 mm

PROJECT No.:
W81 ,COB

I~OP~iffOLI= NO.:
99-62

0 CONCRETE
SAND AND GRAVEL (FILL)
CONCRETE
CLAY
- some silt, trace grin, el, trace sand, brown,

firm, medium to high plasticity, moist

SILT
- some cloy, light brown, soft, medium plostic~ty,

moist

2
CLAY
- silt seems, s~lt partings, s{It inclusions, brown,

st;if, h~gh plest;cTty, moist
- no silt seems, no silt partings, firm to stiff

below 2.7m
- firm below 3.0m
- silt seem et 3.1m

End of borehole at 4.6m

5

~ i MO~Z~OW
¯ ~NV~ONM~NTAL
i~ d 0 N.SU LTANT.b i~.

GEOUND 5URPACEELEVATION(m):
252.679

TOP OF CA.51NG ELEVATION{m):
252.601

>5OIL VAPOUR. ~ MONITORJNG
CONCENTRATION M WELL

~ INSTALLATION(ppm)
~

LEGEND

1999 07 21
1999 09 01

1 OF 1

DATE DRILLED:
DDSEEVED WATER. LEVEL:
.OGGED BY:

JDT SHEEr



I
I

I

CUENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTTED:
O P-~ P H O L F L O G CADffIL~No.:

= 5OIL
~ DESCR.IPTION

CONCRETE

SAND (FILL)
- fine to medium groined, si~ty, some grovel,

trace clay, trace coarse grained sand, light
brown, mo;s~

CLAY
- silt partings, silt inclusions, brown, stiff, high

plasticity, moist

- no silt partings, firm below 2.7m

End of borehole at 4.6m

DRILLING CONTRACTOP~:
MAPLE LEAF ENTERPRISES

DRILLING METHOD:                DIAM~EP~:
’SOLID STEM AUGER      130 mm

PP.OJ ECT No.:
W8140B

t~OR,~ld OLF No.:
99-63

501L VAPOUR. u4
CONCENTEATION

(ppm)

MONITORING
WELL

INSTALLATION

SR.OUND ~UP.FACE ELEVAT{ON (m):

LEGEND

232.705
TOP OP CA~ING

232.633

DATEDPJLLED: 1999 07 21
D~SEEVEDWATER. LEVEL: 1999 09 01
LOGGED BY:

JDT 5~EL-I ~1 _OE 1



CLIENT=
CP RAIL

LOCATION=
WINNIPEG DIESEL SHOPS & WESTON SHOPS

15 O R. E H O L I= L O G ffLOI~ED:
CAD PILE No.;

501L
DESCI~JPTION

SAND (FILL)
- fine tO coarse groined, groverly, trace silt,

d~rk bro~n, wet
- brown below 0.Sin

CLAY

SILT
- trace cloy, light brown, soft, low plostlc~ty, moist

CLAY
- sil~ seams, silt partings, silt inclusions, greyish

brawn, stiff, high plostlcity, fractured, moist
- no slit seams, no slit partings, brown, firm

to stiff below 2.4m

- firm below 3.0m

End ol borehole ot 4.tim

17

9PJLLING CONTRACTOR,: PROJECT No.:
MAPLE LEAF ENTERPRISES W8140B

DP-.ILLING METHOD:                  DIAMETER.:       BOP~MOLE NO,:
SOLID STEM AUGER      130 mm      99-64

SR, OUND SUR.FACE ELEVATION (m):

MONITOPJNG
WELL

INSTALLATION

N/A
TOP OF CASING ELEVATION (m):

N/A



CLI[:NT:
CP RAiL

LOCATION~
WINNIPEG DIESEL SHOPS & WESTON SHOPS

D O P-. E H O L E L O G CAD [:lip No.:

DRILLING CONTRACTOR~ PROJ[:CT No.:
MAPLE LEAF ENTERPRISES W8140B

DRILLING METHOD:                  DIAMETER:       BaR.[:HaL’= No.:
SOLID STEM AUGER       30 mm      99-65

SOIL
DESCmFTION

0

5

-L CONCRETE
SAND (FILL)
- fine to medium grained, gravelly, trace coarse

grained sand, trace silt, brown, dry to moist

CLAY
- trace fine grained grovel, trace coarse groined~

sand, black, firm, moist~
SILT
- trace clay, light brown, soft, low plasticity, moist
- 75mm clay layer at 2.6m

CLAY
- silt inclusions, brown, stiff, high plasticity, moist

- fi,’m halo* 4.3m

End of borehole at 4.6m

¯ sample submitted for laboratory anolysls

¯ ’~’~ CON3ULTANT.5,,~.

SOIL VAPOUR
CONCENTRATION

[ppm)

GROUND SUP-.FACE [:LEVATION (m):
N/A

TOP OP CA~ING EL[:VATION (m):
N/A

MONITORING
W~LL

INSTALLATION

LEGEND

DAT~DRJLL~D: 1999 07 21
DBSERVED WATPR LEVEL: N/A
_OGG[:D BY:

JOT 5ME~___I__I 0[: 1



CLIENT:
CP RAIL

LOCATION:

WINNIPEG DIESEL SHOPS & WESTON SHOPS

I~ 0 R. E H 0 L ~ L 0 G PLOl-fED:
CAD FILE No.:

DPJLLING CONT~.Ac-rOR: ,PROJECT No.:

MAPLE LEAF ENTERPRISES W81
DR, ILLING METHOD:                  ~IAMETER:       ISOP~HOLE NO,:

SOLID STEM AUGER      1.30 mm      99-66

501L                            ~-~3
DESCPJFT~ON

SAND (FILL)
- fine to medium groined, some grovel, troce

silt, dark bro~n to black, moist

- silty, gravelly, light gray belo,,~ 0.~,m

CLAY

silt, greyish brown, mottled block, stiff, madlumi--
plasticity, moist /

SILT

CLAY
- some silt, silt i~alus~ons, v~ry stiff, medium

plostlcity, dry to moist
- stiff, moist below 3.0m

- firm to stiff, high pl,~stloity b~lo~

End of borehole at 4.6~

SOIL VAPOUP..
CONCENTRATION

mm LPH

GP.OUND SURFACE ELEVATION (m):

MONITO~NG
WELL

INSTALLATION

LEGEND

DATEDRJLLED: 1999 10 29
OBSERVED WATER LEVEL: 1999 11 26
LOGGED BY:

JOT S~EL-F__I__I OF I

232.689

232.473



I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION=
WINNIPEG D~ESEL SHOPS & WESTON SHOPS

PLOlq’£D=[~ 0 R, E H 0 L F: L 0 G CADPIIFNo.:

DESCRIPTION

0 SAND (FILL)
- fine grained sand, gravelly (fine grained),

brown, saturated

CLAY
- organics, some s~lL block, firm, medium

plasticity
SILT
- some cloy, light brown, soft to firm, moist
CLAY
- silt seams, silt partings, greyish brown, stiff,

medium pPosticity, moist
- no s;It seems below 2.4m
- firm be!ow 2.7m

- si;t inclusions, no silt partings, soft below 3.0m

End of borehole at 4.6m

i~ CON.SULTANT3 I~,

DRILLING CONTRACTOR.: PP~J:)JECT No, ;
MAPLE LEAF ENTERPRISES W8140B

DRILLING METHOD=                  DIAMETER; BOREHOLF NO,=
’"SOLID STEM AUGER 30 mm 99-67

SAMpIF T’~F: [] CO~ [] sin.n" SP(XIN [] SNSL~f [] Of~TURBeO [] NO RSCJ~R~t

5OIL VAPOUR N MONITOP-JNG
CONCENTRATION M WFLL

(ppm) ~ INSTALLATION

DATE DEfLLED:GROUND SUP.J=ACEE~VATION(m):
232.645

TOP OECA~ING E~VATION(m):

232.558

LEGEND_

WATER. LEVEL:
LOGGED

1999 10 29
!999 11 26



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS &: WESTON SHOPS

I~ 0 P-. E H 0 L E L 0 G PLO’FrED:
CAD flu= No.:

DP-JLLING CONTRACTOR: PP~D,JECT No.:
MAPLE LEAF ENTERPRISES W81408

DRILLING MI=THOD:                OIAML-TER:      BOP~HOLP NO.:
SOLID STEM AUGER       150 mm       99-68

0 SAND (FILL)
- medium §r~3~r,ed sand, 9myerS?, t~ce

CLAY
- silty, silt seoms, black, flr~, ~ediu~

SILT
-troce cloy. ~rey;sh I;ght br~wn, soft, low      I

CLAY

End of borehole ot 4.6m

~, ~.NVII2.0 f:4 MEN TAL

SOIL VAPOUR
CONCENTRATION

(ppm)
~

II~O
100

GROUND SURFACE ELEVATION (m):

MONITOPJNG
WELL

~TALLATION

LEGEND

232.604
TOP OF CASINGELEVATION(m):

232.496

[]
DATEDRJLL~D: 1999 10 29
OBSERVED WATER LEVEL: 1999 11 26
LOGGED

JDT S~IELq" 1 OF 1



CLIENT: E~CAVATION CONTRAC"I"OP~: PROJECT No,:
CP RAIL KEN PALSON ENTERPRISF’S W8140

LOCATION: E,~CAVATION METHOD: TEST PIT NO.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS ’~ BACKHOE TP98-1

~ E S T P I T L 0 G CAD FILE No.:

(ppm]

0 SAND AND GRAVEL (FILL)-- - fine to medium groined sand, tr~ce silt,     F

SAND (FILL)
- fine to medium £tolned, some fine Ore;ned / .......

t SAND AND GRAVEL (FILLI
- medium to coarse groined sand, coarse groined

SOIL VAPOUP-, ~ MONITORING

INSTALLATION

I
I
I _

8

I
I
I

SILT
- d~yey, trope fine gr~ined sand, ~ight bro,~n,

soft, me6um plasticity, moTst

End of testpit at 1,Sm

¯ subm;tled for laboratory onolys;s

grovel, some cobbles, grey, soturo[ed : :::

GROUND 5UR.I~AC
N/A

TOP O£ CASING ELEVATION (m):

DATE ~_XCAVATED: 1gob 1 1 18

OBSERVED WATER LEVEL: N/A
_OGGED

JDT



CLIENT:
CP RAIL

LOCATION:

WINNIPEG DIESEL SHOPS & WESTON SHOPS
PLEL_O_TZ E D:T E 5 T P I T L 0 G ICAD ~’~ No.:

~OIL ,.o ~_IH ~-~

" SAND AND GRAVEL (FILL)
- fine to medium g,’o~ned sand, fine 1o coarse IKYX~ J

groined grovel, claysy, same silt, brown, frozen[-~

SAND (FILL)                ~__~ ,~_,
- fine groined, some silt, some fine to coarse ~    ’

groined grovel, day chunks, trace coarse groined B~X] J
sand, dark brown, moist, recta] and wood ~ 98-2
debris, concrete pieces I

ORGANIC CLAY ~/’~’~ 9B-2
- trace silt, black to grey, firm, medium t0 high ~L~

End of festpit (:t 1,8m

¯ submitted for laboratory analysis               J J J

~CAVATION CONTRACTOR:

KEN PALSON ENTERPRISES
EXCAVATION M~HOD:

BACKHOE

PROJECT No,:
W8140

TESTPITNo.:
TPge-2

SOIL VAPOUE
CONCENTRATION

GP.OUND SUP-.FACE ELFVATION (m):

N/A
TOP 0~ C.a,~ING ELEVATION (m):

N/A

MONITORJNG
WELL

INSTALLATION

LEGEND

1998 tl 18

OF



I
I
I
I
I
I

CLIFNT: BYCAVATION CONTRACTOP.: PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES WB140

LOCATION: EXCAVATION METHOD; TEST FIT NO.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS "" BACKHOE TP98-3

SAND (FILL)
- brown. frozen F
SILT (FILL)
- cloyey, truce coors~ groined sond, truce grovd,

brown to light brown, molsL metol ond concrete
debris, wood pieces

ORGANIC CLAY
- silty, block, soft, medium plosticlty, moist to wetr-

2 End of tostpit st 1.8m

’ submitted for laborotory ono/ysis

98-3-1

5OIL VAPOU R.
CONCENTRATION

(Fpm)

MONITORING
WFLL

INSTALLATION

LEGEND

~ MO~O\V
¯ ENVIIZONM g_NTAL
~ CON._SULTANT.5 ,,~.

GEOUND 5UR.ffACE ELEVATION (m):
N/A

TOP OF CASING FLEVATION (m):

N/A

DATF EXCAVATED: 1998 11 18

OBSERVED WATER, LEVI=L: N/A
LOGGED

JDT



CUENT: EXCAVATION CONTRACTOR.: PP~OJFCT No.:
CP RAIL KEN PALSON ENTERPRISES WB140

LOCATION: ff-XCAVATION METI’IOD: TFgT PIT No.:

WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TPgB-4

T IE .5 T P I T L 0 G PLOTI’FI3: 5AMpIFTyPE:[]eo~EI~SI~.n’sPOO~I I~ls.~:u~l~l~umlt[ol-~"l.o .l~l~,~mCAD flU~ No.:

DF~CI<IFTION -
~

SAND (FILL)
- gravelly, some s~lt, block to dark brown, frozen

SAND AND GRAVEL (FILL)
- fine [o medium grained sand, trace coarse

concrete end metal debris, *ood pieces

SILT AND CLAY (FILL)
- trace coerse groined sand, trace grovel, light

brown to brown, me;st                     J-

ORGANIC CLAY
- silty, medium plostlclty, crumbly, moist to wet
- olive bro*n below 1.8m

End of testp;t at 1.9m

¯ submitted fQr IcborotoO" analysis

SOIL VAPOUR.
CONCENTRATION

GROUND 5UR.FACE ELEVATION (m):
N/A

TOP OF CA.51NG El PVATION (m):
N/A

MONITORJNG
WELL

INSTALLATION

: :

DATF EXCAVATFD:

LEGEND

1998 11
WATER. LFVFL:

OGGED [~Y:

18

JOT 5ME~__~___loF 1



I
I
I
I
I
I
I
I

CLIENT: EXCAVATION CONTRAC3"OR.: PI~.OJEC-r No.:
CP RAIL KEN PALSON ENTERPRISES WB140

LOCATION: EXCAV,A.TION METHOO; TFET PiT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP98-5

T E 5 T P I T L O G
PLOTTED:

5AMPLE ’T"tl=’E, [] coo{ [] sPL~ smx~N [] sHB.m’ [] o,s’ru.ooo [] .o .{¢o~m,CAD FILE No.:

SAND AND GRAVEL (FILL)
- fine to medium groined sand. trace coarse

grained sand, brown, frozen
- not frozen below 0.2m

SAND (FILL)
- medium groined, gravelly, brawn, d~ to moist
- fine to medium groined, some gravel, trace

coorse groined sond below 0.Era            I--
- dork brown below O.gm /
SILT (FILL)
- some cloy, some orgonlcs, trace coarse groined,

sand, light b~’own 1o grey. soft, medlum
plasticity, moist

- silt and cloy below 1.8m

ORGANIC SILT
- clayey, light brown, mottled grey and block,

firm, medium plasticity

End of testplt at 2.1m

submitted for laboratory analysis

~!i~ I~ M O~O\V
~ ENVIIZO NM E_NTAL
I~ coNSULTANT~ INC.

.,501L VAPOUR,
CONCENTRATION

(ppm)

N/A
"FOP Off C~ING FL~VATION (m):

N/A

DATE EXCAVATED:

MONITO~JNG
WELL

INSTALLATION

LEGEND

1998 11 18
D~SEP.VED WATER. LEVEL: N/A
OGGED BY:

JOT SHEET__I.._I OF 7



CLIENT:
CP RAIL

LOCATION=
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTTED:T F S T P I T L 0 G CAD FILE No.:

P-XCAVATION CONTRACTOP.:
KEN PALSON ENTERPRISES

EXCAVATION METHOD:
BACKHOE

PEOJECq" No.:
W8140

TEST PIT No.:
TP98-6

~OIL
DEOCRIFTION

0 SILT (FILL)
- some fine groined sond, trooe fine groined

grovef, troce coorse groined sond, cloy chunks,
orgonlcs, brown to light brown, crumbly, moist,
wood pieces

SILT, CLAY, AND SAND (FILL)
- fine groined sond, light brown to brown, moist

PEAT
’--[ - cloyey, block, moist

End of testpit ot 2.8m

" submitted for Ioborotory onolysls

F

501L VAPOUR.
CONCENTRATION

MONITO~NG
WELL

INSTALLATION

GP~OUNO ~UP.FACE ELEVATION (m): DATE EXCAVATED:

N/A
TOP OF C/LOlNG FLEVATION (m):

N/A

1998 11 18

O~ER.VED WATER LEVEL: N/A
LOGGED

JDT 5HEET~I OF 1



CLIENT:
CP RAIL

LOCATION:
WINNIPEG OIESEL SHOPS & WESTON SHOPS

T E 9 T P I T L 0 G PLOTF~D:CAD PILE No.:

EXCAVATION CONTRACTOR:
KEN PALSON ENTERPRISES

F~CAVATION ML~rMOD:

BACKHOE

PROJECT No.:
W8140

TEST PIT NO.:
TP98-7

9OIL
DESCRIPTION

SAND AND GRAVEL (FILL)
- fin~ to medium groined sand, trace silt, dark

brown to block, moist

SILT AND CLAY (FILL)
- trace coarse grained sand, trace grovel, light

brown to brown, mois[

ORGANIC CLAY
--L - silty, bl~ck [o grey, Nrm to stiff, moist
2

End of testpit at 1.8m

¯ submitted for laboratory analysis

~u 5OIL VAPOUR ~ MONITORING

~u INSTALLATION

GROUND SUP.PACE ELEVATION (m):

LEGEND

DATE EXCAVATED: 1998 11 18
OBSERVED WATI=R LEVEL: N/A
LOGGED ~Y:

JDT 5HFEF__I Off

N/A
TOP OF= CA~ING ELEVATION

N/A



CLIENT: D(CAVATION CONTRACTOR: PEOJECT NO.:
CP RAIL KEN PALSON ENTERPRISES W8140

LOCATION: 5XCAVATION METHOD: TEST PIT NO.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP98-8

T E 5 T P I T L O G ffLO~ED: 5AMP~ ~E: [] ¢o,E [] SPUT SPOO, ~ S,O.~ [] o,~u.’~a[o [] NO .~

Z

CAD PIL~ No,:

CLAY (FILL)
- some silt, trace grovel, trace organics, truce

coarse groined sand, dark brown, firm, moist,
metal debris

- 25ram layer of sulphur ot 0.6m
- gravelly below 0.gin
- si}~y, silt inclusions, moltled Iicjht brown and

block, wet betow 1.2m

CRUSHED GLASS
- organics, some silt, black, saturated

98-8-1

Z 98-8-2

~ORGANIC         bro*n andCLAY
- some silt, block Io grey, mottled

rust brown, sofl. medium to high plasticity, mo]sJ

End of tes~plt ot 3.2m

¯ submitted for Ioboroto~ analysis

~ F_NVIRONMg_NTAL
il~ C. 0 N-~U LTANT5

501L VAPOUR.
CONCENTRATION

GROUND 5UR.PACE ELEVATION (m): DATE EXCAVATED: 1998 11 1
DB~E~VED WATEP-. LEVEL: N/A
LOGGFD

J DT SHEEr ~1

N/A
TOP OF CASING ~LEVATION [m}:

N/A



I CLIENT: :EXCAVATION CONTRACTOP~: PROJECT No.:

LOCATION:
CP RAIL KEN PALSON ENTERPRISES WB140

EXCAVATION METHOD: /-~T PiT No.:
DIESEL & WESTON SHOPSJ WINNIPEG SHOPS I , ’ BACKHOE TP98-9

PLOTTED:

£~
I.~^[    ~:z I~ (FPm)lC ]0 I0(

INSTALLATION

I
: 0 I~SAND AND GRAVEL IFILL) ,~-[;~I I/" I I- brow°, d~,. f,o,e0 I
~ ~ SAND (FILL) ,-~-~    HI - I I - fine to medium groined, trace grovel, brown, I

I: 1 I SAND AND GRAVEL (FILL) ~|

I ~- ’ L, - medium and coarse groined sand, some silt, ,~|

J- ~ CLAY (FILL) ~
12 ~ - silty, trace medium grcine~ sand, trace gravel,

~ ~ I light brown to brawn, firm, moist I [".’.~/ ~-

L II PEAT II I/ II

End of testplt at 2.4m

LEGEND

/ G~OUND 5UKFAC~ E~VATION {m}:

GNVI~NM ENT~L

I " "" I N/AC~NSULTANT5

SAMPLE TYPE: [] c~: [] sla.iT SPOON [] S:~[U~ [] o~u~e~o [] NO RSCO~

DATE EXCAVATED: 1998 1 I 1B
OBSERVED WATER LEVEL: N/A
LOGGED BY:

dDT SHEET~I OF 1



CLIENT:

LOCATION=

EXCAVATION CONTRACTOP-.; PROJECT No.:
CP RAIL KEN PALSON ENTERPRISES W8140

EXCAVATION METHOD; TE.ST PIT No.;
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP98-10

PLOTTED:L O G CAD ffflF No.:

SAND AND GRAVEL (FILL) ~
- t;ne to medium grolned sand, trace coarse

groined sand, brown, frozen ~-

SILT, SAND, GRAVEL (FILL) ,~
- medium to coarse groined sand, ligh( brown to

brown, moist, concrete pieces

SILT (FILL)

]~’ ~ 9S-I0-2
- some clay, b’ace grovel, b’oce coarse g~’oined m-

sand, fight brown, f~rm, moist gB-~O-3

ORGANIC CLAY
- trace sill, dark brown to block, mottled ol{ve

brown, firm to stiff, moist

End of testpit at 1.Sin

SOIL VAPOUE MONITOPJ NG
CONCENTP-.ATION M WELL

(ppm} ~ INSTALLATION

10~
10( ~ :

¯ submitted for laboratory analysis

¯ ENVI~-ONM g-NTAL
t~ coN.bULTANT.5 ,,c.

GKOUND SUP~FACE ELEVATION (m):
N/A

TOP OP C#~ING EleVATION

N/A

3ATE EXCAVATED:

DBSFEVED WATI~R. LEVEL: N/A
_OGGED BY:

1998 11 18

JDT SHEET 1 OF 1



I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

TI~,ST PIT LOG SAD FILE NO,:

~CAVATION CONTP-ACTOR: PROJECT No.~
KEN PALSON ENTERPRISES W8140

~CAVATION M~HOD: TESTEITNo.:
.    BACKHOE TP98-11

o

5

SAND AND GRAVEL (FILL|
- fine to medium grained sand, trace silt, silt

chunks, trace cobbles, brown, moist, wood
and metal debris

- trace organics, concrete pieces below 0.6m

ORGANIC SILT
- some cloy, block, moist

End of testpit at 1.8m
I’--

5OIL VAPOUE
CONCFNTP.ATION

’ submitted for Ioborotory onalysls

MONITORING
WELL

INSTALLATION

LEGEND

GROUND SURFACE ELEVATION DATE ~XCAVATED: 1998 11 18

DE, SERVED WATER LEV~=L: N/A
LQGGI~D BY:

JOT 5~IE~’r 1 OF I

N/A
TOP OF C~ING ELEVATION Ira):

N/A



CLIFNT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOqq’FD:
T F .~ T P I T L 0 C~ CAD FILF No.:

EXCAVATION CONTRACTOI~: PP~OJECq" NO.:
KEN PALSON ENTERPRISES WS140B

EXCAVATION METHOD: TFET PIT No.:
BACKHOE TP99- 12

~ 501L
~ DFECR.IPTION

0 --SAND AND GRAVEL (FILL)
- some silt, brown, wet
- light brown below 0.1m

SAND (FILL)
- fine to medium grained sand, same fine

groined grovel, grey to block
1 SAND AND GRAVEL (FILL)

- medium groined sand, trace coarse groined
sand, grey, wet

- coarse groined sand below 0.Sin

-- ORGANIC SILT
2 - trace clay, dark brown to 9ray, low plasticity,

moist
CLAY
- some silt, light olive brown, soft, medium

plosticlty, crumbly

End of testpit at 1.4m

submitted for laboratory analysis

99-12-2

GEOUND 5UP-.FACF FLEVATION (m):
N/A

TOP Off CA~ING FLFVATION (m):
N/A

MONITOPJNG
W~LL

INSTALLATION

)ATE ~XCAVATFD:

LEGEND

1999 10 07

D~EEP-.VED WATEP-. LFVEL: N/A
OGGFD

JOT 5HFET__!~.I OF 1



I
I
I
I
I
I
I
I
I
I
I
I

CLIENT: EXCAVATION CONTRACTOR.: PR.OJECT No.:
CP RAIL KEN PALSON ENTERPRISES W8140B

LOCATION: EXCAVATION METHOD: TEST PiT No.:
WNNPEG DIESEL SHOPS &: WESTON SHOPS ~ ..... BACKHOE TP99-13

P I T SAMPI F TYPE: ~J coat [] sm.rr SPOON J~J SH[La~ [] 0=STURaS0 [] NO ,~(:8W-.~TEST

0

PLOITED:
L 0 G CAO n~ No.:

501L
DESCR.IFTION

SAND AND GRAVEL (FILL)
- fine to medium groined send, trace siR,

brown, wet

SAND (FILL)
- fine to medium grained send, trece silt, light

- medium grained sand, some grovel, grey
below 0.25rn

GRAVEL (FILL)
- sandy (medium and coarse greined), light

brown, saturated

CLAY
- soma silt, light olive brown, soft, medium

plasticity, crumbly, moist

End of testplt ot 1.:5m

SOIL VAPOUR. ~ MONITOPJNG
CONCENTRATION ~ WELL

INSTALLATION

GR.OUND 5UR.FACE ELEVATION (m):
N/A

TOP OE CASING ELEVATION (m):

LEGEND

DATE EXCAVATED: 1999 10 07

DBSER.VED WATER. LEVEL: N/A
.OGGED BY:

JOT SHEET~I OF___N/A                                         1



CLIENT: P-XCAVATION CONTRACTOP.: PP~OJECT No.
CP RAIL KEN PALSON ENTERPRISES W8140B

LOCATION: D(CAVATION METHOD: TE-~T PIT NO.:

WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TPgg-I~-

TEST PIT LOG CAOrl~No.:

~ : > MONITO~NG
= D~sc~o~ ~ ~ . , . . ~LL

IN~TAL~TION

SAND (FILL)

ptusticRy, crumbly, moist l ¯

- otive brown belowO.9m

End of testplt ot 2.1m

4

5

9
LEGEND

~ N m ~ATE ~CAVATEDo~UNO 5U@AC£ EL~ATIO ( ): : lgg9 10 07

~ MO~OW N/A ~BgE~V~O WATER L~V~L: N/A
~ ~NVI~ONM~T~ OGGED

~ ~ ~N~LT~NT~ {~. TOP Off C~ING ~LEVATIONN/A JOT ~OP 1



I
I
I
I
!
I
I
I
I
I
I

CLIENT:
CP RAiL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

TE.gT FIT LOG mO~eD:
CAD PILE No.:

501L
DESCP-JFTION

GRAVEL (FILL)
- trace send, light brown, moist

SAND (FILL)
- fine to medium grained send, some fine

groined grovel, trace silt, brown, moist
- dark brown below 0.2m
- gravelly, rust brown bale* 0.Srn

GRAVEL (FILL)
- some medium end coarse groined sand,

trace siR, grey, saturated

ORGANIC SILT
- trace fine grained sand, dark brown, soft,

moist, no plasticity

CLAY
- some silt to silty, trace fine grained sand,

light brown, soft, medium plastlc~ty, crumbly,
moist

End of testpit ot 1.6m

~XCAVATION CONTRACTOR: PR.OJECT NO.:
KEN PALSON ENTERPRISES W8140B

EXCAVATION METHOD: TF_.~T PIT No.:
~     BACKHOE TP99- 15

501L VAFOUR. ~ MONITORJNG
CONCENTRATION ~: WELL

~ INSTALLATION(pFm}
}

0
I0~0

lO~

LEGEND

GROUND 5UEEACE ELEVATION (m): DATE EXCAVATED:    1999 10 07

N/A OI55EEVED WATER LEVEL: N/A
TOP’ Off CA~ING EL~::VATION (m):                 LOGGED

N/A JDT 5riEET~I oF I



CLIENT:
CP RAIL

LOCATION;
WINNIPEG DIESEL SHOPS & WESTON SHOPS

~LO’13"[D:
TE.ST P’IT LOG CADmL~No.:

EXCAVATION CONTP.ACTOP~:
KEN PALSON ENTERPRISES

FJ(CAVATION METHOD:
BACKHOE

PPJ:::)JEC"rNo.:
W81#OB

TP_~TPITNo.:
TP99-16

DFSCR’IFTION

SAND AND GRAVEL (FILL)
- llne to medium groined sond, fine to coarse

grained grovel, clay chunks, some slit, brown
[o grey, moist, metal debris

- concrete pieces below 0.Sin

ORGANIC CLAY
- some silt, black, firm, medium plasticity,

moist

End of tes[pil at 1.7m

501L VAPOUR.
CONCENTR.ATION

(pFm)

¯ submitted for laboratory analysis

MONITOi~NG
Vv~LL

INSTALLATION

LEGEND

GR, OUND SUR.FACI= ELEVATION (m):                             1999 10 O7
N/A                  OBSFP-.VFD WATER. LEVPL: N/A

TOP OF C,~51NG [LEVATION (m):                 LOGGFI:) BY:
N/A J DT SHE~ __1 OF__



I
I
I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION’.
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOPPED:T E .5 T P I T L 0 G GAD FILE No.:

~CAVATION CONTRA~TOP~: PP~OJECT No.:
KEN PALSON ENTERPRISES W8140B

~XCAVATION METHOD: TEST PiT No.:
BACKHOE TP99- 17

SAND AND GRAVEL (FILLI
- fine to medium groined sand, fine ~o coarse

groined gravel, trace silt, brown to dark
brown, dry to moist, metsl debris

- c~sy chunks, concrete pieces betow 0,6m
- porous rock at 0.gin

ORGANIC CLAY
- trace sill, black, soft to firm, medium to

hi(Jh plssticity, moist to wet

End of testplt at 1.8m

¯ ~ ~ON._SiJLTANT5 ,.~.

SOIL VAPOU P.
CONCENTP-.ATION

(ppm)

lO~O
IO(

GR.OUND SURI=ACE ELEVATION (m):

MONITORING
WELL

INSTALLATION

N/A
TOP OF CASING ELFVATION [m):

N/A

: : ..::i        LEGEND

DATE FD(CAVATED: 1999 10 07

WATEP- LEVEL: N/A

JDT 5HEL=T~! O~ ~



CLIENT:
CP RAIL

LOGATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

T~,ST PIT LOG ~ ICAD FIU= No.:

F-XCAVATIO N CONTEACTO P,:
KEN PALSON ENTERPRISES

EXCAVATION METHOD:
BACKHOE

~PR, OJECTNo.:
W8140B

TESTPITNo.=
TP99-18

5OIL
DD~CEIPTION

SAND AND GRAVEL (FILLI
- fine to medium groined sand, fine to coarse

groined gravel, trace to some silt, cloy chunks,
brown, moist, metal and wood debris

- concrete pieces below 0.3m
- porous rock at 0.6m
- ot~yey below f.2m

ORGANIC CLAY
- troce sill, block to grey, soft to firm, medium

to high plosticity, moist to wet
E~d of testpit ot 1.7m

5OIL VAffOUR.
CONCFNTRATION

[ppm)

I( O 1001

GR.OUND 5UP.I=ACE El PVATION (m):
N/A

TOP OF CA~ING PLFVATION (m):

N/A

MONITO~JNG
W~LL

I NSTALLATION

LEGEND

DATE ffD(CAVATED: 1999 10 07

OBSEEVED WATEE LEVEL: N/A
LOGGED BY:

I    JOT      5HE~



I
I
I
I
I
I
I
I
I
I
I

CLIENT: EXCAVATION CONTPJkCTOR,; PP~OJECT No.:

CP RAIL KEN PALSON ENTERPRISES W8140B
LOCATION: ~XCAVATION METHOD: TE~T PIT No.;

WINNIPEG DIESEL SHOPS & WESTON SHOPS ~ BACKHOE TP99-19

T [ 5 T P I T SAMPL~TY~E:~]~I(:I~[[~n sPooN []SH[LI~t{~]aSrURS[OI~INo RIE~m’
PLOTTED:L O G CAD pUP No.:

SAND, GRAVEL & CLAY (FILL)
- fine to medium groined sand, fine groined

grovel, brown, moist

SAND AND GRAVEL (FILLI
- fine to medium groined sand, trace silt,

brown, too;st, concrete pieces, wood end
metal debris

- clayey below 1,2m

ORGANIC CLAY
- peaty, trace silt, block to dark brown, soft,

medium plasticily, moist to wet

End of testplt at 1.7m

¯ submitted for laboratory analysis

CONCENTRATION
(ppm)

GP~OUND SUP.FACE EU~VATION (m):

TOP OF C~ING ELEVATION (m):~ F=NVIIZONM ENT~L
¯ ~ CONSULTANT5 I~,

MONITOPJNG
W~LL

INSTALLATION

LEGEND

DATE EXCAVATED: 1 ggg 10 07

DI~SERVED WATEP~ LEVEL: N/A
LOGGED BY:

JDT S~EET~I Op 1



CLIENT:
CP RAIL

LOCATION;
WINNIPEG DIESEL SHOPS & WESTON SHOPS

T E S T P I T L O G PLOTFED:
CAD FILE No.:

ff_XCAVATION CONTRACTOR:
KEN PALSON ENTERPRISES

~CAVATION MIErHOD~

BACKHOE

PROJ~CTNo,:
W8140B

TP99-20

SAND AND GRAVEL (FILLI
- fine to medium groined sand, fine to coarse

groined gravel, trace slit, cloy chunks, dark
brown lo block, moist, wood and metal debris

-- CLAY AND SILT (FILL)
I ~ - sandy (fine to medium groined), trace grovel,
L brown, low plasticity, moist

SAND (FILL)
- fine groined sand, gravelly, some cloy, trace

coarse groined sand, dark brown to block,
moist

2      - some cloy to clayey below 1.4m

ORGANIC CLAY
- block to light grey, firm to stiff, high

plasticity, moist

End of testpit at 1,8m

__     99-20-5

¯ submitted for laboratory analysis

5OIL VAffOUR ~ MONITO~JNG
CONCFNTRATION M WELL

~u INSTALLATION

:::::~:~

::::: : :::.: LEGEND

DATE ~CAVATED: 1999 10 07

.OGGED BY:

JDT 5~[~OP 1

GROUND SURFACE ELEVATION
N/A

TOP Off CA~ING ELFVATtON (m):

N/A



I
I
I
I
I
I
I
I
I

CLIENT: EXCAVATION CONTRACTOR.: PROJECT NO,

CP RAIL KEN PALSON ENTERPRISES W8140B

LOCATION: ~XCAVATION METHOD: TEST PiT NO.:

WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-21

T E ,5 T P I T L 0 G :AD FIIF No.:

~ tu~ 501L VAPOUR. ~ MONITORING

~ INSTALLATION
~

aESCm~TION (~,~,m)

0 ~ SAND (FILL)
~

" " : ::’ ’ : ::::

~GRAVEL (FILL) :::::
- ~in~ to medium 9~in~d sond, fine to coorse . :::; : : : ::::

groined 9rovel, some s[lt, troce co~rse       ~ ~ ......... : : : ::

:1
- fine b medium grained sand, trace to some . . ¯

gravel trace silt, grey. moisi ~ :: :: ~i~::::

mois[ : : " :::::

ORGANIC CLAY ........ : : ::~[
- light 9~ey to block, firm to stiff, ~olst ~ : : ~ : : : : : ::

~ End of testp;~ ot 2.4m ¯ : : : :: : : :::

" 7 : .... ::: ~ : .::::

: :: : ::’: LEGEND

= submitted for Ioborot~ an~lysls : : :: : : ::

G~OUHD 5U~PAC~ ELEVATION (m): ~AT~ ~CAVAT~B: 1999 10 07

~ MO~OXV N/A DDSgKVEDWATEELEVeL: N/A
~ GNVI~ONMENTAL top off C~ING ELEVATION (m); LOGGED

~ ~ CONbULTANT~ ,.~. N/A JOT 5HEE~OF ’



CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOIq’ED:
T E 5 T P I T L 0 G CAD FILE No.:

SOIL
DESCRIPTION

E

SAND AND GRAVEL (FILL)
- fine to medium groined sond, fine to coorse

groined grovel, trace silt, brown, moist,
concrete pieces, wood debris

SILT (FILL)
- some cloy, cloy chunks, fight brown, soft,

medium ploslici[y, moist

CLAY, SILT & SAND (FILL)
- fine to medium groined sond, some orgonics,

block to dork brown, soil, low plosticity,
moisl

EXCAVATION CONTRACTOR:
KEN PALSON ENTERPRISES

EXCAVATION MErldOD:

ORGANIC CLAY
- derk grey to dork brown, stiff, high plosticity,

moisl

End ol testplt at 1.8m

BACKHOE

PROJECT No. :
W8140B

TFST PIT No.:
TP99-22

99-22-2

SOIL VAPOUR u4 MONITOP.JNG
CONCENTRATION ~ WELL

INSTALLATION

GROUND SURFACE ELEVATION (m):

LEGEND

N/A
TOP Off CASING ELEVATION {m):

N/A

DATE EXCAVATED: 1999 10 07

OBSERVED WATER L~VEL: N/A
_OGGED



I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

PLOTTED:
T F ,~ T P { T L O G CADFLENo.:

SOIL

~_XCAVATION CONTRACTOR:
KEN PALSON ENTERPRISES

P-XCAVATION M~I"HOD:
BACKHOE

PEOJECTNo.:
W81408

TEST£1TNo.:
TP99-23

SAND AND GRAVEL (FILL) ~

groined gravel, trace silt, trace coarse > ~ 99-23-11
groined sand. brown, dry ~

CLAY AND SILT (FILL)            ~ 99-23-3
- trace fine to medium groined sGnd, light       ~

bro~n to block, firm, medium pl~stlcity,

- orgon;cs be;o~ 1.8m

ORGANIC CLAY ~ ~ 99-z~-5
- dark bro*n to black, still, medium to high

plostlclty, moist

End of testpit at 2.7m

~u4 501L VAPOUR.

.~
CONC[NTP,,ATIO N

~ 2: (FErn)

0
10po

¯ ’ :::

. .

: i iiii;: ....

GP~OUND SURFACE ELEVATION (m):
N/A

TOP OF CA~ING EL~VATtON (m):

MONITOPJNG
WELL

INSTALLATION

LEGEND

OATEEXCAVATED: 1999 10 07

OISSEEVED WATER. LEVEL: N/A
LOGGED ~Y:

JOT SHEET._ I_~I OF I



CLIENT:
CP RAIL

’LOCATION~
WINNIPEG DIESEL SHOPS & WESTON SHOPS

TI~.ST PIT LOG PLOTTED:CAD FILE No.:

D(CAVATIO N CONTRACTOI~:

KEN PALSON ENTERPRISES
~.Y, CAVATION METHOD:

BACKHOE

PROJECT No.:
W8140B

TEST PIT No.:
TP99-24

SOIL
DFSCPJ Fq’ION

’- 0 BALLAST (FILL] ~
"] - crushed rock

I--~     ~
SAND (FILL) A                 _
- fine to medium groined sand, silty, gravelly, [-    ~

troce cloy, grey, moistI,                          --
SILT
- troce clay, light brown, firm, low p[ost;city.

dry to moist

End of testplt ot 0.gin

* submitted for loborotory onolysis

SOIL VAffOUP.,
CONCENTEATION

MONITORING
WELL

INSTALLATION

~’~ ENVII2.0NM E_NTAL

99-24-2

222;

LEGEND

GIZOUND SURFACE ELEVATION (m):

N/A
TOP OF CASING ELEVATION (m):

N/A

DATE ~XCAVATED: 1999 10 28
OI55EEVED WATEP-. I~VEL: N/A
.OGGED BY:

J DT SHEET ~1 OF.__



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

0

SOIL
DESCRJPTION

BALLAST (FILL)
- crushed rock

SAND AND GRAVEL (FILL)
- fine to medium grained send, silty, cobbly,

gravelly, block, moist
SILT
- light brown, low to no plosticity, dry to moist
CLAY
- silty, silt partings, brown, stiff, high plosgc;ty

-- End of testpit at 1.4m
2

¯ submilted for /oborate~ onalysis

H~ GNVIIZO NM &NTAL

.2~ X -99 -25 - ~

F ~ ~

~XCAVATION CONTRACTOR: PROJECT No.:
KEN PALSON ENTERPRISES W8140B

EXCAVATION M~THOD: TEST PiT No.:
BACKHOE TP99 -25

SOIL VAPOUE
CONCENTRATION

(ppm)

GP.OUND 5UPd=ACE ELEVATION (m):
N/A

TOP OF CA~ING ELEVATION (m):

N/A

MONITORJNG
WELL

INSTALLATION

DATE EXCAVATED: 1999 10 28
O~SEP.VED WATFP, LFV~L: N/A
LOGGED BY:

JDT 5H~L-T ~1 off 1



CUENT: EXCAVATION CONTRACTOR; P~JECT NO.:
CP RAIL KEN PALSON ENTERPRISES WB140B

LOCATION : EXCAVATION M L~THOD : TFST PiT No.:
WINNIPEG DIESEL SHOPS & WESTON SHOPS BACKHOE TP99-26

0

5OIL
DFSCPJPTION

BALLAST (FILL)
- crushed rock

SAND AND GRAVEL (FILL)
- fine to medium 9ralned send, clayey, grey, moist
- no cloy, concrete pieces below 0.Sm

1 SILT
--~ - trace to no cloy, light brown, crumbly, no

plosticity, moist

End of testpit at t.3m

2

’ submitted for IoberatoPy onofysis

5OIL VAPOUR ~
CONC~NT~TION ~

LU

GEOUND ~UP~PACI= ELEVATION (m):

MONITORING
WELL

INSTALLATION

LEGFND

DATE EXCAVATED: 1999 10 28
Di~EEVFD WATPR. LEVEL: NiA
OGGED bY:

JDT 5hiE~’T~I OF 1

N/A
TOP Off C~ING F~VATION (m):

N/A



CLIENT:I CP RAiL
LOCATION:

WINNIPEGDIESEL         SHOPS & WESTON SHOPS

I
~T

PLOTTED:E .5 T P I T L 0 G SAD FILE No.:

I
~ ~OIL
~ DESCRJffTION

10

0 GRAVEL (FILL) . ::::::
~ - troce fine to medium groined sond, brown, we~ ~ 99-27-1 & : :::::

I - silty, light bro*n to greyish brown, stiff, moist ~ ....
~ - grove,y, 0.Sin~ondy below

I I SILT ’
L - ~i9ht bre~n, crumbly, no pl~s[i~ily,

End les[pi[ 1.0m

¯ submlttad for laboratory analysis

~(CAVATION CONTRACTOR‘: FI~,OJECT No.:
KEN PALSON ENTERPRISES W8140B

E~CAVATION M~FHOD; TEST PIT No.:
BACKHOE TP99-27

I
I
I
I

I
I
I
I
I

SOIL VAffOU R.
CONCENTR‘ATION

(ppm)

GROUND SURFACE ELEVATION (m):
N/A

TOP Off CA.51NG ELEVATION (m):

MONITOPJNG
VV~LL

IN,~TALLATION

LEGEND

DATE ff3(CAVATED: 1999 I0 28
ODSER.VED WATER. LEVEL: N/A
lOGGED ~Y:

JDT SHEET__.1__1 OF I



CLIENT:
CP RAIL

LOCAT{ON:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

TIE S T P I T L O G PLOTIED:CAD PILE No.:

EXCAVATION CONTRACTOR: PEOJECTNo.:
KEN PALSON ENTERPRISES W8140B

~CAVATION M~HOO: TESTPITNo,:
BACKHOE TP99-28

0

grained sand, brown, dr’/ F-- <Z 99-28-I

SILT AND CLAY (FILL) - < 99-28-2- light brown to block, firm to stiff, low to 99-28-3medium plasticity, moist, wood p~eces

SAND (FILL) ,98-28-4
- fine to medium groined sand, some clay, ~ 99-28-5, ¯

trace silt, trace coarse groined sand, trace
grovel, block, moist __ Z 99-28-6

- no clay, gloss pieces halo* 0.gin

WASTE PAINT (FILL)
- dark rust brown, soft, semi-solld, sticky

SAND (FILL)
- fine to medium grained sand. trace sit{, cinders,

black, wet, metal and wood debris

CLAY some silt, block to brown, stiff,
medium plasticity, moist

End of testpit at 1.8m

5OIL VAPOUE
CONCENTRATION

(pprn)

’GP.OUND 5UR.PACE ELEVATION (m):
N/A

TOP OP CA~ING ELEVATION (m):

N/A

~ MONITOR,ING
~ WELL
~u INSTALLATION

~O0 ~

LEGEND

3AT~XCAVATEI3: 1999 tO 28
DBSER.VED WATER LEVEL: N/A
-QGGED {~Y:

JDT 5MEET 1 OP_



I
I
I
I
I
I
I
I
.I
I
I
I
I
I
I
I
I
I
I

CLIENT:
CP RAIL

LOCATION:
WINNIPEG DIESEL SHOPS & WESTON SHOPS

TEST PIT LOG PLOTTED;
CAD FILE No.:

EXCAVATION CONTRACTOR.: PPJDJECT No.:
KEN PALSON ENTERPRISES W81

EXCAVATION METHOD: TFST PIT No.:
BACKHOE TP99-29

SAMPtZ ~’~E: 11111111 co.~ [] s..,, spao. [] s.e~ []

L DEUCalION
,~z

"-] - iigh[ brown to brown, firm, medium plast~clty. ~ ’99-29-

SAND (FILL) 99-29-2
I - fine to medium gra~ned sand, some gravel. I

1 q- block, moist, wood and metal debris
~ ~ 99-29-3

CLAY
- some silt, organics, dark brown to grey, firm,

medium plost~clty, wet

End of testp;t at 1.2m

¯ submitted for laboraton/ analysis

SOIL VAPOUR. "N MONITOP.JNG
CONCENTRATION ~ WELL

IN,~TALLATION~ppm)

lopo

GROUND SUR.FACE El FVATION (m):

LEGEND

DATE EXCAVATED: 1 ~g 1 (] 28

DJSSFEVED WATFR. LEW=L: Nf/A
LOGGED

JDT 5~EL-T~I OF I.

N/A
TOP OF C~ING ELEVATION (m):

N/A
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MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX Vl

Survey Data



I

Reference Elevation Record

Date: ~---~ \"-LO Location: CP t, OeS~’oN "IA-~) (.~O~°(..x.. Technician:

Station Backsight (m) Height of Intermediate
Number Instrument/m) Foresi~lht

Foresight (m)

t, 5- o

Corrected
Readin~l

Elevation (m) Comments



Reference Elevation RecordjjP

Date: o) ~ I ~.-O I Project No.: Technician:

Station
Number

-t-~I

Backsight (m)

Z-3IO

Height of
Instrument

Intermediate Foresight (m) Corrected
Foresi£1ht (m) Readin£1 (m

Elevation (m) Comments

~-z o 9

9~-51 -’teP.

J



~ F=NVI~oN~E_NT~L

Reference Elevation Record

Date: o)~ \?._ O ~ Project No.: bO ~\~ Location: C~ ~.~ ~.~To ~{~ L~ PC~. Technician:

Station
Number

q~-~

~g-5 L

Backsight (m) Height of Intermediate Foresight (m) Corrected
Instrument (m)    Foresight (m) Readin9 (m)

Elevation (m) Comments

~ :-~/



Date:

Station
Number

Reference Elevation Record

Project No.: ~,O ~1~

Backsight (m)    Height of

Location::-9~.~e~.STo~a ’-’JP~_b, L~ p(..~. Technician: <~A~ ]D"-~’~’

Intermediate
Foresight

Foresight (m) Corrected
Readin~l

o

Elevation (m) Comments



A I~iM

OI~Eo\V
~NVIRONM~NTDL

6 0 NbLILIDNT_~ III~’

Reference Elevation Record

Date: Project No.: Location:C,~,,~S’T’otO "J/~-~ L~P~.~ Technician: <~A~/3"~’~

Station
Number

Backsight (m) Height of
Instrument

Intermediate
Foresi~lht Im)

Foresight (m) Corrected Elevation (m) Comments
Readin~l (m)



Reference Elevation Record

Date: Project No.:

Station
Number

Backsight (m) Height of
Instrument

Location: CP ~,P e~S"C’o ~J ’-~/~-P--b, L,J PC~.

Intermediate Foresight (m)
Foresight (m)

Technician:

~, ~oL,

Corrected Elevation (m)
Readin9

Comments

~N(O~ ll~ O~



~Nq~£ONM ~_NTAL.
~ 0 NblA ITANT_~

Reference Elevation Record

Date: Project No.:

Station
Number

--CP i.
-t-f,a

Backsight (m)

/,

o

!

Height of
Instrument

Intermediate Foresight (m) Corrected
Foresi~lht/m) Readin9

C9, $ ~__

/, t~3~
o ,Bq-I

Elevation (m) Comments



Reference Elevation Record

Project No.: ~ ~\1..~ Location: r__~ LOe~SToM ’-J~b, L~ PC~.. Technician: <~A~,,/:5"~’~

Station
Number

Backsight (m) Height of
Instrument I Intermediate

Foresight (m)
Reading (m) I CommentsForesight (m) t Corrected I Elevation (m)

ZS~. ~"50

z.- 3 ~_. %-~ z_.



,,~’ ’~,~, F=NVII20NMENTAL

Reference Elevation Record

Date:

Station
Number

Backsight (m) Height of
Instrument

,z_off z-3 3, 5-7-c~

1,37.~- ~3.8

,~/" ~t I

Intermediate Foresight (m) Corrected Comments
Foresight (m) Reading

Elevation (m)



Reference Elevation Record

Loc~tion: C~ k.,j eeeeeeeee~£-¢o ~.3 "J ~ P-4b~ L~J p(_~_    Technician:

Station Backsight (m)    Height of
Number Instrument

5.) o

Intermediate Foresight (m) Corrected Elevation (m)
Foresi~lht (m) Readin£1

Comments

I



~ F=NVI~ON~E_N~L

Reference Elevation Record

Date: 0~ 17--0"~ ProjectNo.: bO~lU~O Location: C.~’ ,,,a ~---~b ~a "~ ~ P-~b, ua pG.    Technician:

Station
I Backsight (m) I Height of

Intermediate Foresight (m)
I Corrected

Comments
Number Instrument (m)    Foresight (m) Readin

I,~ll

(

\

Elevation (m)

o. :zo3 ©



Reference Elevation Record

Date: Project No.:

Backsight (m) Height of
Instrument

"~5~. 55£

Intermediate Foresight (m)
Foresi~lht

Corrected
Reading (m)

Technician:

Elevation (m) CommentsStation
Number

F~-\~-

’~ - to
,~ -/0

9! -it



Reference Elevation Record ~-

Date: 0~ ~?-O’L ProjectNo.: LO~IN:O

Station Backsight (m)
Number

I ,900

Height of
Instrument

z.-~ ~-. / ~=t-

L’54-, ~

Intermediate Foresight (m) Corrected
Foresight (m) Readin~

I, ~’~
0,6¢

Elevation (m) Comments



~i Mo~o\V

Reference Elevation Record-~

Station
Number

F4 \5"

Tf’z_

Project NO.:

Backsight (m)    Height of        Intermediate
Instrument (m) Foresight (m)

~3~ ,7.. 17-

Location: ~-.P I~J~:~Tl:)i~l I~.)llOfOIt~lf-(~llllt~ Technician:

I Foresight (m) Corrected Elevation (m)
Readin~

Comments

QtM "o" t~ o~



Reference Elevation Record

Date:

Station
Number

FH~u~
qq - s~,

Backsight (m) Height of        Intermediate
Instrument (m) Foresi~lht

Foresight (m) Corrected
Readin9 (m)

t, 5~7.._

o,

Comments



Reference Elevation Record

Date:

Station
Number

°lq. o~l O l

B~ksight (m)

I,

Project No.:

Height of Intermediate Foresight (m) I Corrected
Instrument (m/    Foresi~lht (m/ I                    Readi%l (m)

Elevation (m) Comments

-fop



ENViroNMENTAL

Date: q 9 I’~ ~-(~ Project No.: ~ ~

Station I Backsight (m) Height of
Number I Instrument

Reference Elevation Record

Intermediate Foresight (m) Corrected Elevation (m) Comments
Foresi~lht/m) Readin9
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-- MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX VII

Grain-Size Distribution Curves
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APPENDIX Vlh Grain-SizeAnAlyses

Borehole No,:
Sample No,:

Depth (m):

Parameter

99-43
BH99-43-3-990714

1.7

99-61
BH99o61-3-990720

2.1

<200 mesh or <0.075 mm
>200 mesh or >0.075 mm

93.2
6.8

97.3

2.7

Results are expressed in %.

MORROW ENVIRONMENTAL CONSULTANTS INC. W8140B / 2000 02 25
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8055676561 T-BZ7 P 03/03 Job-304

GRAIN SIZE DISTRIBUTION

I oo

30

20.

GRAIN SIZE, mm

s zE ! GnAve[ s~ze |I S,,~ND o~z[

LEGEND
SYMBOL BOREHOLE SAMPLE DEPTH(m)

98-3-3 SO0057615

Prolect 981-1010-86

0.u001



2O

T-55~ P.O~102 Jab’~i~

GRAIN SIZE DISTRIBUTION

LE, eEN[}
SYMBOL BOREHOLE SAMPLE DEPTH(m)

9B-24-5 S00062332

Pteje~ 981-1010-89

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

GRAIN

Size o| apaninGZ, ~chmz

i’ [

I~EGEND
SYMBOL BOREHOLE SAMPLE DEPTH(m)

¯ 98-33-3 SOOO61 276



GRAIN SIZE DISTRIBUTION

1 o(

9(

70 --

0 --lO0 ~0 ~ 0.~ o.oI

GRAIN SIZE, mm

0.001 0.o001

LEGEND
SYMBOL BOREHOLE SAMPLE DEPTH(m)

98-33-5     500061277

Project 981.1010,87
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MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX VIII

Monitoring Results



APPEDIX VIII: Monitoring Results (1998 12 01 and 02)

Ground Su~ace Top of Casing
Moniloring Elevation Elevation

Well (m) (m)
98-1 232.806 232.617

98-2 232.450 232.179

98-3 232.713 232.465

98-4 232.657 232.390

98-5 232.630 232,361

98-6 232.739 232.403

98-7 232.557 232.208

98-8 232.568 232.210

98-9 232.969 232.622

98-10 232.772 232.569

98-11 232.868 232.609

98-12 232.773 232.618

98-13 232.795 232.646

98-14 232.226 231.907

98-15 -232:921 --232.709-

98-16 232.947 232.783

98-17 232.986 232.777

98-18 232.957 232.779

98-19 232.999 232.820

98-20 232.586 232.436

98-21 232.727 232.593

98-22 232,727 232,554

98-23 232.705 232.503

98-24 232.669 232.485

Depth to Liquid
Hydrocarbons~

1.946

Depth to Apparent Thickness of Groundwater Monitoring Well Vapour
Groundwater1 Liquid Hydroca~ons Surface Elevation* Concentration2

(m) (ram) (m) Ippm) Rema~s

0.723 0 231.894 >10,000

0.377 0 231.802 550

1.000 0 231.465 1,200

1.732 0 230,658 >10,000

1.626 0 230,735 275

0.509 0 231.894 300

0.539 0 231.669 >10,000

0,474 0 231.736 >10,000

0.493 0 232.129 275

2,290 344 230.537 450 bailed 1.7 L

1.355 0 231.254 180

5.703 0 226.915 >10,000

3.038 3.042

0.423

0.808

0.899

0.886

0.882

0.934

0.572

1.150

0.951

1.015

2.099

4 229.607 550

0 231.484 370

0 ....... 231.901 --- 100-

0 231.884 75

0 231,891 415

0 231.897 30

0 231.886 170

0 231.864 60

0 231.443 200

0 231.603 240

0 231.488 230

0 230.386 170

bailed 100 ml

MORROW ENVIRONMENTAL CONSULTANTS INC. 1 Of 2 W8140B/2000 02 25



APPEDIX VIII:. Monitoring Results (1998 12 01 and 02)

Ground Surface Top of Casing
Monitoring Elevation Elevation

Well (mI {m)

98-25 232.916 232.746

98-26 232.817 232.636

98-27 232.702 232.475

98-28 232.943 232.748

98-29 232.850 233.625

98-30 233.279 234.066

98-31 233.582 234.585

98-32 232.653 232.458

98-33 232.647 232.432

98-34 232.709 232.481

98-35 232.713 232.596

Depth to Liquid    Depth to
Hydrocarbons~ Groundwater~

{m)
1.329

0.925

0.636

0.781

1.903

2.302

3.459
3.592

4.374

0.674

1.726

Apparent Thickness of
Liquid Hydrocad3ons

0

0

0

0

0

0

0
0

0

0

0

Groundwater
Surface Elevation"

231.417

231.711

231.839

231.967

231.722

231.764

231.126
228.866

228.058

231.807

230.870

Monitoring Well Vapour
Concentration2

IPPm)

350

36o

110

175

125

12o

225

190

6oo
130

45

Remarks

1. 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. 2 of 2 W8140B / 2000 02 25



APPENDIX VIII: Monitoring Results (1999 08 31 and 1999 09 01)

Ground Su~ace Top of Casing
Monitoring Elevation Elevation

We, (m) (m)
98-1 232.806 232.617

98-2 232.450 232.179

98-3 232.713 232.465
98-4 232.657 232.390
98-5 232.630 232.361

98-6 232.739 232.403
98-7 232.557 232.208
98-8 232.568 232.210
98-9 232.969 232.622

98-10" 232.772 232.569

98-11 232.868 232.609

98-12 232.773 232.618

98-13 232.795 232.646
98-14 232.226 231.907
98-15 232.921 232.709
98-16 232.947 232.783

..... 9~-17-- 232.986 232.777

98-18 232.957 232.779
98-19 232.999 232.820

98-20 232.586 232,436

98-21 232.727 232.593
98-22 232.727 232.554
98-23 232.705 232.503

98-24 232.669 232.485

98-25 232.916 232.746

98-26 232.817 232.636
98-27 232.702 232.475

Depth 1o Liquid Depth to
Hydrocarbons1 Groundwater~

Irn) (m)
0.383
0.437

0.347 0.352
1.535 1.563

0.900
NM NM

0.117
0.082
0.994

1.700 1.797
0.726
2.089

2.235 2.765
NM NM

0.390
0.468

........ 0~-480

Apparent Thickness of     Groundwater
Liquid Hydrocarbons Su~ace Elevation*

Imm)
0 232.234
0 231,742
5 232.117
28 230.848
0 231.461

0 232.091
0 232.128
0 231.628

97 230.845
0 231.883
0 230.529

530 230.279

0

0

0

232.319
232.315

Monitoring Well Vapour
Concentrationz

(ppm)
>10,000
> 10,000

1,540
55O
100
NM
660
275
40O

4,620
100

55O
1,540
NM
20
20

-232.297.......... 25- -

Remarks

bailed 10 mL
bailed 30 mL

bailed 105 mL

bailed 1.2 L
covered in water

0.576 0 232.203 <5
0.525 0 232.295 <5 vented

0.353 0 232.083 25
0.611 0 231.982 20
0.775 0 231.779 80
0.971 0 231.532 20

1.371 0 231.114 30

0.927 0 231.819 80

0.442 0 232.194 25
0.230 0 232.245 10

MORROW ENVIRONMENTAL CONSULTANTS INC, 1 of 2 W8140B / 2000 02 25



APPENDIX VIII: Monitoring Results (1999 08 31 and 1999 09 01)

Ground Surface Top of Casing
Monitoring Elevation Elevation

Well
98-28 232.943 232.748
98-29 232.850 233.625
98-30 233.279 234.066

98-31 233.582 234.585

98-32 232.653 232.458

98-33 232.647 232.432

98-34 232.709 232.481

98-35 232.713 232.596

99-36 232.792 232.641
99-41 232.855 232.655
99-42 232.449 232.287

99-43 232,666 232.544

99-44 232.747 232.618

99-55 232.883 232.726

99-56 232.727 232.608

99-59 232.606 232.532

99-60 232.671 232.625

99-61 232.688 232.629

99-62 232.679 232.601

99-63 232.705 232.633

99-66 232.684 232.473

99-67 232.645 232.558

99-68 232.604 232.496

Depth to Liquid
Hydrocarbons~

0.860

Depth to Apparent Thickness of Groundwater Monitoring Well Vapour
Groundwater1 Liquid Hydroca~ons Surface Elevation* Concentration2

(m) Imm) {m) {ppm)
0.392 0 232,356 75

1.467 0 232.158 <5

2.041 0 232.025 5

3.082 0 231.503 25

1.033 0 231,425 50

2.079 0 230.353 130

0.405 0 232.076 <5

1.686 0 230.910 25

0.596 0 232.045 >10,000

2.015 0 230.640 85

1.840 0 230.447 50

2.434 0 230.110 >10,000

1,986 0 230,632 >10,000

1.800 0 230.926 110

2,132 0 230.476 50

2.262 0 230.270 20

1.719 0 230.906 35

1.718 0 230.911 40

1.687 0 230.914 25

1.845 0 230.788 40

0.861 1 231.613 >10,000

0.688 0 231.870 >10,000

0.584 0 231.912 2,640

Remarks

DTB=4.14 m
DTB=4.42 m

DTB=3,97 m
DTB=4.67 m
DTB=4.55 m
DTB=4,55 m

monitored 1999 11 26
monitored 1999 11 26
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

measured using a Gastech hydrocabon vapour analyser with no methane response

MORROW ENVIRONMENTAL CONSULTANTS INC. 2 of 2 W81401~ / 2000 02 25
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MORROW ENVIRONMENTAL CONSULTANTS LNO.

APPENDIX IX

Hydraulic Conductivity Test Data
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Monitoring Well Response Test Analysis - Water Table Well

Monitorinq Well 98-2

Client: CP Rail Location:
MECI Personnel: JDT Test Date:

CP Weston Yard, Winnipeg, MB

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 4.675 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 3.675 0.74
7320 4.009 3.632 0.73
10560 3.960 3.583 0.72

i
i
i
I
i

i
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Monitoring Well Response Test Analysis. Water Table Well

Monitorinq Well 98-2

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):
Unconfined Aquifer Saturated Thickness H (m):
Base of Screen Below Water Table Lw (m):
Length of Screen Le (m):
Le/rw:
Lw = H? (0 = no):
Dimensionless Parameters (calculated from Le/rw):

In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H)

A:
B:
C:

0.039
5.70
5.70
4.70

72.3
1

3.7
0.60
3.4
3.41

Points Defining Straight Line Segment of Graph:
Point 1:                       tl(s):       660          yl = hl - h0 (m):

i IPoint 2:                    t2(s):      7320        y2 h2 - h0 (m):
4.030
3.632

Estimated Horizontal Hydraulic Conductivity
K = [rc’^2 In(Relrw)]/[2 Le (t2-tl)] x In(yl/y2) (m/s): 8.6E-09

Reference: Bouwer, H., 1989. The Bouwer and Rice Slug Test o An Update.
Ground Water, V. 27, No. 3, pp. 304-309.

Definition of Parameters:

,.~ ..........
Ground Surface

¯ "~i~1 Water Table ¯
Sand Pack-~/ :~

Impermeable
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Monitoring Well Response Test Analysis - Water Table Well

Monitorinq Well 98-9

Client: CP Rail Location:
MECI Personnel: JDT Test Date:

CP Weston Yard, Winnipeg, MB
1999 10 29

Field Response Test Data

Depth to Drawdown Normalised
Time t Water y Drawdown

(s) (m) (m) y/y0
Static 1.193 0.000

0 5.430 4.237 1.00
30 5.256 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 4.377 3.184 0.75
600 4.279 3.086 0.73
900 4.206 3.013 0.71
1800 4.105 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 2.517 0.59

I
I
I
I
I
I
I
I
i
i

I
i
i
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Monitoring Well Response Test Analysis - Water Table Well

Monitorinq Well 98-9

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):
Unconfined Aquifer Saturated Thickness H (m):
Base of Screen Below Water Table Lw (m):
Length of Screen Le (m):
Le/rw:
Lw = H? (0 = no):
Dimensionless Parameters (calculated from Le/rw):

In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H)

A:
B:
C:

0.039
4.60
4.60
4.30

66.2
1

3.5
0.57
3.2
3.26

Points Defining Straight Line Segment of Graph:
Point 1 : tl(s): 600
Po nt 2: t2(s): 8750

yl = hl - h0 (m): 3.086
y2 = h2 - h0 (m): 2.618

Estimated Horizontal Hydraulic Conductivity
K = [rc’^2 In(Re/rw)]/[2 Le (t2-tl)] x In(yl/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:

................................................................................................................ ~.~:. 2~t~r~.d.-..~-~.~-t..~.
¯ ,q ~/ [~:.~i!Water Table

I f~V~ ILe I H

~/////////////////////
Impermeable

I
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Monitoring Well Response Test Analysis - Water Table Well

Monitoring Well 98-24

Client: CP Rail Location:
MECI Personnel: JDT Test Date:

CP Weston Yard, Winnipeg, MB
1998 12 03

Field Response Test Data

Depth to Drawdown Normalised
Time t Water y Drawdown

(s) (m) (m) y/y0
Static 2.103 0.000

0 4.466 2.363 1.00
180 4.330 2.227 0.94
240 4.235 2.132 0.90
420 4.025 1.922 0.81

660 3.780 1.677 0.71

960 3.391 1.288 0.55
1140 3.232 1.129 0.48
5280 2.115 0.012 0.01
10740 2.112 0.009 0.00

MORROW ENVIRONMENTAL CONSULTANTS INC. 1 of 2 W8140B / 2000 02 25



Monitoring Well Response Test Analysis - Water Table Well
Monitorin(] 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):
Unconfined Aquifer Saturated Thickness H (m):
Base of Screen Below Water Table Lw (m):
Length of Screen Le (m):
Le/rw:
Lw = H? (0 = no):
Dimensionless Parameters (calculated from Le/rw):

In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H)

B:
C:

0.039
2.80
2.80
3.00

46.2
1

3.0
0.47
2.5
2.88

Points Defining Straight Line Segment of Graph:
Point 1 : tl(s): 1140
Po nt 2: t2(s): 5280

yl = hl - h0 (m):
y2 h2-h0(m):

1.129
0.012

Estimated Horizontal Hydraulic Conductivity
K = [rc’^2 In(Re/rw)]/[2 Le (t2-tl)] x In(yl/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 ¯

Sand Pac~ ii~--i ~ T

Impermeable

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX X

LPH Baildown Test Data
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Figure 1. LPH Baildown Test MW98-10 (1998 12 03)
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Monitoring Well Response Test Analysis - Water Table Well
Monitorin,q Well 98-10

Client: CP Rail Location:
MECI Personnel: JDT Test Date:

CP Weston Yard, Winnipeg, MB
1998 12 O3

Field Response Test Data

Depth to Drawdown Normalised
Time t LPH y Drawdown

(s) (m) (m) y/y0
Static 1.946 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. 1 of 2 W8140B / 2000 02 25
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Monitoring Well Response Test Analysis - Water Table Well

Monitorinq Well 98-10

Bouwer and Rice Analysis

Borehole Radius rw (m): 0.065
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 rid=0.25 if lowered water level is below base

Effective Casing Radius rc’ = [(nd)rw^2 + (1-nd)rc^2]^0.5 (m):
Unconfined Aquifer Saturated Thickness H (m):
Base of Screen Below Water Table Lw (m):
Length of Screen Le (m):
Le/rw:
Lw = H? (0 = no):
Dimensionless Parameters (calculated from Le/rw):

In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H)

B:
C:

0.041
2.50
2.50
2.50

38.5
1

2.8
0.43
2.3
2.78

Points Defining Straight Line Segment of Graph:
Point 1:                       tl(s):        0           yl = hl - h0 (m):
Pont 2:                      t2 s):      3290         y2 = h2 - h0 (m):

0.136
0.053

Estimated Horizontal Hydraulic Conductivity
K = [rc’^2 In(Re/rw)]/[2 Le (t2-tl)] x In(yl/y2) (m/s):

T(LPH) = KH(11(1-0.85)) (m^2/s)
Reference: Bouwer, H., 1989. The Bouwer and Rice Slug Test - An Update.

Ground Water, V. 27, No. 3, pp. 304-309.

2.7E-07
4.50E-06

Definition of Parameters:

Seal -~

Sand Pack-’

Lw

Water Table ¯

::~ 2rw ,:i:i:i:i: .e

iL

Impermeable

I
I
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Figure 2. LPH Baildown Test MW98-13 (1999 10 29)
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Client:
MECI Personnel:

Monitoring Well Response Test Analysis - Water Table Well

Monitorinq Well 98-13

CP Rail Location: CP Weston Yard, Winnipeg, MB
JDT Test Date: 1999 10 29

Field Response Test Data

I
I
I

Depth to Drawdown Normalised
Time t LPH y Drawdown

(s) (m) (m) y/y0
Static 2.689 0.000

0 2.775 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 2.738 0.049 0.57
2715 2.730 0.041 0.48
3645 2.729 0.040 0.47
5520 2.722 0,033 0.38
7740 2.718 0.029 0.34

I
I
I
I
I
I
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Monitoring Well Response Test Analysis o Water Table Well

Monitorinq Well 98-13

Bouwer and Rice Analysis

Borehole Radius rw (m): 0.065
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 below base

Effective Casing Radius rc’ = [(nd)rw^2 + (1-nd)rc^2]^0.5 (m):
Unconfined Aquifer Saturated Thickness H (m):
Base of Screen Below Water Table Lw (m):
Length of Screen Le (m):
Le/rw:
Lw = H? (0 = no):
Dimensionless Parameters (calculated from Le/rw):

In(Re/rw): (estimated from A and B if Lw<H or C if Lw=H)

B:
C:

0,041
1.30
1.30
1.3O

20.0
1

2.2
0.34
1.6

2.24

Points Defining Straight Line Segment of Graph:
Point 1:                      tl(s):        0          yl = hl - h0 (m): 0.061
Pont 2: t2(s): 7890 y2 = h2 - h0 (m): 0.025

Estimated Horizontal Hydraulic Conductivity
K = [rc’^2 In(Re/rw)]/[2 Le (t2-tl)] x In(yl/y2) (m/s):

T(LPH) = KH(1/(1-0,85)) (m^2/s)
Reference: Bouwer, H., 1989. The Bouwer and Rice Slug Test - An Update.

Ground Water, V. 27, No. 3, pp. 304-309.

Definition of Parameters:

1.6E-07
1.40E-06

Ground Surface

Seal
Water Table ¯

Lw H

Impermeab!e

I
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MW 98-13 Response Test Analysis 1999 10 29
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MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX Xl

Corrective Action Reports



FAX
Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Avenue
Winnipeg, Manitoba

Canada
R3T 1T6

I
I
I
I
I

Date 1998 12 18
Number of pages inctuding cover sheet 2

To: Ron Corkum From:

Company: Philip Services Corp. Project:

Phone: 1-800-263-9040 MECI File #:

Fax Phone; Subject:

CC: Phone:
Fax Phone:
Email:

J. Derek Trinke

Weston Yard, Wpg, MB

W8140

Corrective Action Report
204-475-4133

204-477-9194

dtrinke@morrowenv,com

I
I
I

!1
I
I
I
I
I
I
I

[] Urgent I’-I For your review [] ReplyASAP [] Please comment

Morrow Environmental Consultants Inc. (MECl) 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 laboratory. 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.

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.



DATE: 98 12 18 PROJECT NO: W8140
MECl CONTACT: J. Derek Trinke PROJECT NAME: Phase II ESA ¯
LAB: Philip - Mississauga LOCATION: Weston Yard, Winnipeg, MB
LAB CONTACT: Ron Corkum

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-
981113. 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.

!
!

SIGNATURE DATE



DEC-18-98 IZ:SO From:PHILIP ANALYTICAL SERVICES CORPORATION 905B908575 T’i41 POZ/07 Job-3S4

I
I
I
|

PHILIP $ ERVICE:~

December 18, 1998

Mr. Derek Tfinke
Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Avenue
Winnipeg, Maaitoba
R3T 1T6

~e; ProJ.¢q~ No. w8140 - Philip Repor~ for Volatile Organic Compoqn~-s No. G984466V

A typographical error was discovered on the original report for the recovery of rn/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, ]n this
c,~se the typographical error was not eorrected.

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

I
I
I

Sincerely,

Ron Corkum
Mnnager, Mass Spectrometry Services

I

I



FAX
Morro~, t~nvironmental Consultants Inc.

Unit E, 1420 Clarence Avenue
Winnipeg, Manitoba

Canada
R3T 1T6

I
I

Date 1999 07 22

Number of pages including cover sheet __2

To: Elaine Grant From:

Company: Philip Services Corp. Project:

Phone: 1-800-263-9040
MECI File #:

Fax Phone:
Subject:

Phone:

Fax Phone:

Emait:

J. Derek Trinke

Weston Yard, Wp~], MB
W8140B

Corrective Action Report
204-475-4133

204-477-9194

dtrinke@morrowenv.com

I
I
I
I

[] Urgent [] For your review [] ReplyASAP [] 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 (QAJQC) were undertaken to ensure that all field and laboratory data collected for soil
samples provide reliable information for the characterization of site conditions. MECI staff has followed
set field QA procedures during the ESA. Lab analysis on a blind duplicate sample is above MECI 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 QAJQC with PASC
personnel. Also comment as to any causes or plans to correct or prevent any future reoccurrence of the
3oor 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.

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.



|

DATE: 1999 07 22 PROJECT NO: W8140B
MECI CONTACT: J. Derek Trinke PROJECT NAME: Supplementary Phase II ESA
LAB: Philip - Mississauga LOCATION: Weston Yard, Winnipeg, MB
LAB CONTACT: Elaine Grant

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 TEll anal~/ses was pe#ormed on the following samples: Bll99-36-3-990713
and its btind duplicate BH99-36-8-990713. The Philip work order no. is G992806.

The issue we are concerned with is:
¯ the poor reproducibility for the ethylbenzene, xylenes, and LH components comparing the duplicate

samples.

SIGNATURE DATE



~CT-29-99 14:3Z From:PHILIP ANALYTICAL SERVICES CORPORATION 9058908575 T-T61 POI/OZ Job-4T4

PHILIP SERVICES

I

Fax Cover Sheet I

TO: Derek Trln~

~k~mw RIf. ~t40B

tfi~ �IIK~I)~ ~ in I~ lS~V~l rewb ~r blind du~lio~
I~k~ BH~3-OB0713 and BHg~OB0713 ~, du~ E)

If you ~qul~ engine ~w~, ju,~ k~ m~

Valmi~,

A Ph~ip Sen~cee Corporation Company
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~Vl ~Z~ N M ~_N T~L

I DATE: 1999 07 22
MECI CONTACT:. J. Derek TdnKe
LAB: Philip - Mississauga

I LAB CONTACT: Elaine Grant

PROJECT NO: -WSI40B
PROJECT N/~E: Bupplcmt=ntary Phase II
LOCATION:     Weston Yard, Winnipeg, MB

I
I
I

on 1999 07 15. BTEX, LH and TEH analyses was performed on the following samples: BH99-36-3-990713
and its blind duplicate BH99-36-8-990713. The Philip w~rk order no. Is Gg92808,

The Issqe we are c~rl,-eme~l w~th is:
¯ the poor reprodLIclbiliD/for the ethylbenzene, x,/lenes, and LH comgon~nts comparing the duplicate

samples.

I
I

I
I SIGNATURE DATE

I
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FAX
Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Avenue
Winnipeg, Manitoba

Canada
R3T 1T6

I
I

Date 1999 10 20
Number of pages including cover sheet

To: Elaine Grant From:

Company: Philip Services Corp. Project:

Phone: 1-800-263-9040 MECI File #:

Fax Phone: Subject:

CC: Phone:

Fax Phone:

Email:

J. Derek Trinke

Weston Shops, Wpg, MB
W8140B

Corrective Action Report

204-475-4133
204-477-9194

dtrinke@morrowenv.com

I
I
I
I

[] Urgent [] For your review [] 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. MECI staff has followed set field QA
~rocedures during the ESA. Lab analysis on a blind duplicate water sample is above MECI 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, I faxed you a CAR on 1999 07 22 regarding some soil sample duplicates. I have not received
any response to date.

have any questions, please call the me.

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 Ibis communication in error (by calling collect, if necessary) so ihat we can arrange for its return at our
expense. Thank you for your assistance and cooperation.
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DATE:
MECI CONTACT:
LAB:
LAB CONTACT:

1999 10 20
J. Derek Trinke
Philip - Mississauga
Elaine Grant

PROJECT NO: W8140B
PROJECT NAME: Supplementary Phase il ESA
LOCATION:     Weston Shops, Winnipeg, MB

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: MW99-59-990914
and its blind duplicate MW99-82-990914. The Philip work order no. is G993888.

I
The issue we are concerned with is:
¯ the poor reproducibility for the barium and zinc components comparing the duplicate samples.

I
I
I
I
I
I
I
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I SIGNATURE DATE
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PHILIP SERVII~EE

Fax Cover 5heet

TO: FAX NUMBER:

Urgent Fax

PP3ORITY F~X

204-477-9194

EMAIL.~ egr~nt~phlllplna.com

2

Originals Scnt

Derek,

,~s discussed sampks MW-99-59-99o914 and its blind duplIcate MW99-BZ-990914 ~r~ r~=analyz~l, r+~ui+s

confirmed data re~r~ed undar PA5~ ~efarenct ~umb~r 699~BB.

In the case of the Zinc re-analysis: r~su~s ~em Idanflcal to orl.qlnal
~n ~he case af ~ Barium e~.a~ol~0 th~ ~ncen~eot~an In ~ot~ sampl~ reported at a v~lue lower than tee
arl~nal report. The samples contained apFe~Jable an~un~ of ~ulfur. as a result Barium Sulfat~
Barium 5ulfo+e Is Insoluble and eooll~ drop~ ou+ af ~lutlon. This may explain the chan~ (n fl~ Barium results,
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DATE: 1989 10 20 PROJECT NO: W8140B
I

MECI CONTACT: J. Derek Trtnke PROJECT NAME: Sup~lernentaP/Phase II ESA
LAB: Plllllp - Mlssis~auga LOCATION: Weston Shops, Winnipeg, MB
LAB CONTACT: Elaine Grant

I         r samples wore sent to Phllll                  project on 19~9 09 14 and were received by

Philip on 1999 0S 15. Dissolved met=Is, analysis was performed on the following samples: MW99-O~.9~Og14
and Its blind duplica~ MW99-82-990914. The Philip work order no. Is G993888.I

I

_T_PLe_ISSUe w~ a~_concenled wl’~ I~:
¯ the poor reproducibility for the barium and ~nc components comparing the duplicate samples.

I
I

98~-’:]o1" 70/ZOd I~0-1
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