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EXECUTIVE SUMMARY

As requested by Manitoba Hydro/Centra Gas, Morrow Environmental Consultants Inc. (MECI) in
association with Agassiz North Associates Limited (Agassiz North) has completed a Phase I
Environmental Site Assessment (ESA) of the Red River sediments adjacent to and downstream
of the Centra Gas Sutherland Operations Centre in Winnipeg, MB. The Centra Gas site is the
location of a former Manufactured Gas Plant (MGP). The purpose of the assessment was to
further investigate and document the extent of impacted sediments in the Red River identified
during investigations completed by CH2M Hill (in 1994) and Agassiz North Associates Limited
(since 1995). The results of the most recent sediment investigation are summarised in Agassiz
North’s report entitled: Surficial Sediment Plume Study 1999, December 2000.

The Phase Il ESA completed by MECI included drilling 46 boreholes to depths ranging from
1.8 m to 6.4 m below the river bottom, sediment sample collection for visual observation, and
laboratory analyses of selected samples.

The stratigraphy beneath the river bottom generally consisted of silt and clay which was
encountered at depths ranging from 0 m to 5.3 m below river bottom, and/or fine sand and silt
which was encountered at depths ranging from 0 m to 4.3 m below river bottom, and/or sand and
gravel which was encountered at depths ranging from 0 m to 2.5 m below river bottom. The
above deposits were underlain by silt till or clay till which extended to the maximum depth of
investigation (6.4 m below river bottom).

Liquid and/or plastic‘coal tar was observed in several boreholes located adjacent to the Disraeli
Bridge at depths ranging from 0 m to 3.7 m below river bottom. Liquid and/or plastic coal tar was
observed in some boreholes located up to 700 m downstream of the bridge at depths ranging
from 0 m to 1.2 m below river bottom. Liquid and/or plastic coal tar was not observed in
boreholes located more than 20 m upstream of the bridge. Mothball/naphthalene odour and/or
trace staining were observed in boreho!és located adjacent to the bridge at depths ranging from
0 m to 4.4m below river bottom. Mothball/naphthalene odour and/or trace staining were
observed in boreholes located up to 800 m downstream of the bridge at depths ranging from 0 m
to 1.8 m below river bottom. Only trace staining was observed in boreholes located more than
20 m upstream of the bridge at depths ranging from 0 m to 0.3 m below river bottom.
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Coal tar related hydrocarbons were detected at elevated concentrations in sediment samples
recovered from boreholes located adjacent to the Disraeli Bridge and downstream of the bridge.
Visual evidence of impact extended 800 m downstream of the bridge. The sediment samples
were recovered from depths ranging from Om to 29m below river bottom.
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1. INTRODUCTION

The current Centra Gas Sutherland Operations Centre is located at 35, 37 and 38 Sutherland
Avenue in Winnipeg, MB. The site is the location of a former Manufactured Gas Plant (MGP).

The plant produced manufactured gas from coal and oil during the period from the late 1800s to
the mid 1900s. :

Previous studies have determined that the soil and groundwater beneath the Centra Gas site,
and off of the site to the north and west, have been impacted by a number of constituents
characteristic of products associated with manufactured gas plant operations. Previous studies
have also determined that sediments on the bbttom of the Red River have been impacted by
hydrocarbons characteristic of products associated with manufactured gas plant operations.

in view of the nature and types of constituents found at the Site, Manitoba Hydro/Centra Gas
retained Agassiz North Associates Limited and Morrow Environmental Consultants Inc. (MECI)
1o assist them in completing the environmental site assessment work to delineate the extent of
impa_cted sediments in the Red River. This report summarizes the results of the environmental
site assessment work completed by MECI on the Red River Sediments.

1.1. Project Team

The Phase Il Environmental Site Assessment (ESA) of Centra Gas's former Manufactured Gas
Plant Site in Winnipeg, MB was carried out by a project team consisting of MECI
representatives: Alex Man, M.Sc., P.Eng., Roberta Dyck, P.Eng., Andrew Eason, P.Eng., and
Ron Typliski, P.Eng. Site investigation work and report preparation were conducted by
Alex Man, Roberta Dyck and Andrew Eason with senior technical review provided by
Ron Typliski. Doug Ramsey of Agassiz North Associates Limited provided liaison between
MECI and Manitoba Hydro/Centra Gas, and shared his knowledge of the area of investigation.

Manitoba Hydro/Centra Gas representatives, who provided invaluable assistance to the project
team, were Dennis Windsor and Bob Gill.
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1.2.  Phase Il ESA Objectives and Scope of Investigation
The purpose of the Phase Il ESA was as follows.

o Delineate horizontal and vertical extent of impacted sediment identified during the surficial
sediment studies undertaken by Agassiz North;

The scope of work completed for the Phase Il ESA is summarized below.
¢ Determination of the ice thickness to ensure that the investigation could be undertaken;

. Forty-six boreholes were installed in the bottom of the Red River. Sediment samples were
recovered from the boreholes and selected sediment samples were submitted for
laboratory analysis of organic parameters.

e This report was prepared summarizing the findings of the investigation.

A separate investigation was undertaken by MECI on the Red River bank soil adjacent to the
former MGP. The results of the investigation were presented to Manitoba Hydro/Centra Gas in
a separate report dated 2001 09 17.
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2. BACKGROUND
2.1. Site Description

The current Centra Gas Sutherland Opérations Centre is the site of a former MGP. The site is
bounded by the CPR tracks to the south, Annabella Street to the east, Rover Avenue to the
north and Gladstone Street to the west. Surrounding land use includes commercial and
residential to the east, commercial to the south, and the Disraeli Freeway to the west beyond
which are recreational and residential areas. The Red River is located immediately north of
Rover Avenue. The river flows northwest past the Centra Gas site. A Location Plan is
presented as Drawing W1801B-001, Appendix |.

2.2. Previous Work
2.2.1. Agassiz North Surficial Sediment Plume Studies

in 1994, polycyclic aromatic hydrocarbon (PAH) impact was identified in the sediments of the
Red River located to the north of the former manufactured gas plant site now owned by Centra
Gas. Sediment studies were conducted by Agassiz North Associates Limited (Agassiz North) in
1995, 1996, 1997, 1998 and 1999. The 1999 study indicated that the river bottom sediments
with visible evidence of PAH impact were located in two areas. The main area is approximately
125 m in length and is located adjacent to, and west of, the Disreali Bridge. The second area is
located approximately 125 m downstream of the main area and extends about 150 m
downstream. The extent of PAH impacted sediments in 1999 is shown on Drawing
W1801B-002 in Appendix .

2.2.1.1. River Bottom Sediments

Based on the Agassiz North 1999 investigation, the river bottom sediments generally consisted
of silty clay underlain by clay over granular material; silty clay underlain by granular material
over clay; granular material underlain by silty clay or clay over granular material; or hard bottom
materials consisting of either granular or hardpan (i.e., till). Areas of visible PAH impact, in the
form of tarry materials, and trace evidence of PAH impact, in the form of staining and odour,
are shown on Drawing W1801B-002 in Appendix . '

o S
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2.2.1.2. Sediment Analytical Results

During the Agassiz North 1999 investigation, selected sediment samples were submitted to
Philip Analytical Services in Mississaugg, ON for analysis of polycyclic aromatic hydrocarbons
(PAHS). |

The analytical results were compared to guidelines and criteria presented in the documents
entitlted: Canadian Environmental Quality Guidelines, Canadian Council of Ministers of the
Environment (CCME), 1999, Guidelines for the Protection and Management of Aquatic
Sediment Quality in Ontario, Persaud et al, 1993, and Criteres interimaires pour l'evaluation de
la qualite des sediments du Saint-Laurent, Environment Canada/Ministere de I'Environment du
Quebec, 1992.

Residual PAHs were detected at concentrations exceeding one or more of the above
referenced guidelines and criteria in samples recovered from sediments located in the areas
with visible evidence of impact. Residual PAHs were generally not detected at concentrations
exceeding the above referenced guidelines and criteria in samples recovered from sediments
located adjacent to the areas with visible evidence of impact.
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3. REGULATORY FRAMEWORK

Sediment quality for the current field investigation has been assessed within a regulatory
framework of federal and provincial guidelines for the target parameters. The guidelines for
sediment quality are discussed below, with respect to their application and relevance to the
investigation and the data obtained. The guidelines presented below are for information
purposes and are not presented as remediation objectives.

The document entitled Canadian Environmental Quality Guidelines, CCME, 1999 presents the
Canadian Sediment Quality Guidelines for the Protection of Aquatic Life. The sediment quality
guidelines present two assessment values. The Interim Sediment Quality Guideline (ISQG)
represents the concentration below which adverse biological effects are expected to occur
rarely. The Probable Effect Level (PEL) represents the concentration above which adverse
effects are expected to occur frequently.

For PAH compounds not referenced in the CCME (1999) Canadian Sediment Quality
Guidelines, the guidelines presented in the document entitled: Guidelines for the Protection and
Management of Aquatic Sediment Quality in Ontario, Persaud et al, 1993 are presented. In the
absence of a CCME (1999) ISQG guideline, the Ontario Lower Effect Level (LEL) guideline is
presented. In the absence of a CCME (1999) PEL guideline, the Ontario Severe Effect Level
(SEL) guideline is presented.

For benzene, toluene, ethylbenzene, and xylenes (BTEX) components not referenced in the
CCME (1999) Canadian Sediment Quality Guidelines, the guidelines presented in the document
entitled: The Development of Canadian Marine Environment Quality Guidelines. Marine
Environmental Quality Series No. 1., MacDonald et al 1992 are presented.

The sediment quality guidelines, as discussed above, are summarised in the table below.
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Sediment Quality Guidelines

Canadian Sediment Quality Guldelines for Protection of Aquatic

Life'
Parameter 1SQG? PEL®
Acenaphthene *  0.00671 0.0889
Acenaphthylene 0.00587 0.128
Anthracene 0.0469 0.245
Benzo(a)anthracene 0.0317 0.3850
Benzo(a)pyrene 0.0319 0.782
Benzo(b)flouranthene NG NG
Benzo(k)flouranthene 0.240* 38.2*
Bebzo(g,h,i)perylene 0.170° 9.120*
Chrysene 0.0571 0.8620
Dibenzo(a,h)anthracene 0.0062 0.1350
Fluoranthene 0.1110 2.3550
Fluorene 0.0212 0.1440
indeno(1,2,3-cd)pyrene 0.200* 9.120*
Naphthalene 0.0346 0.3910
1-methyl naphthalene 0.0202 0.2010
2-methyl naphthalene 0.0202 0.2010
Phenanthrene 0.0419 0.5150
Pyrene 0.0530 0.8750
Total PAHs 4.000° 285.000°
Benzene 0.34° -
Toluene 2.5° -
Ethylbenzene 1.4° -
Xylene(s) >0.12° -

1

- Interim Sediment Quality Guideline
- Probable Effect Level

Guidelines are expressed in milligrams per dry kilogram
- Canadian Environmental Quality Guidelines, CCME, 1999

* - Guidelines for the Protaction and Management of Aquatic Sediment Quality in Ontario, Persaud et al, 1993
5. The Development of Canadian Marine Environment Quality Guidelines. Marine Environmental Quality Series

No. 1., MacDonald et al 1992
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4. FIELD INVESTIGATION

Prior to commencing the drilling investigation on the Red River, the thickness of ice was
determined by MECI and Maple Leaf Drilling personnel. Holes were cored through the ice at
each proposed borehole location. The proposed boreholes were located relative to the
reference point established by Agassiz North during the previous studies. The minimum ice
thickness measured was 0.43m (17 inches), which was sufficient to support the drill rig,
equipment and personnel. Permits to undertake the work on the ice were requested and

obtained from the Winnipeg Police Service, River Patrol Unit, under the City of Winnipeg By-
Law #6581/95.

The drilling investigation was conducted by MECI personnel on 2001 02 21 to 2001 03 16 and
included the supervision of the drilling of 46 boreholes and the collection of soil samples for field
screening and potential laboratory analysis. Prior to initiating the drilling program, utilities
crossing the Red River in the area of investigation including telecommunications, natural gas,
power, and water and sewer lines were identified by representatives of the appropriate utilities
and/or by drawings provided by the appropriate utility companies.

Boreholes 01-01 to 01-46 were drilled from the ice of the Red River to delineate the horizontal
and vertical extent of impact in the river bottom sediments. The area of investigation extended
generally from Annabella Street downstream to the former Pritchard Boat Yard at Manitoba

Avenue. The locations of the boreholes are presented on the Site Plan, Drawing W1801B-003,
Appendix |.

Boreholes were drilled to depths ranging from 1.8 m to 6.4 m below river bottom using a skid
mounted drilling rig operated by Maple Leaf Drilling of Winnipeg, MB. As soft sediments were
anticipated on the river bottom, the boreholes were advanced using 230 mm diameter hollow
stem continuous flight augers. Once the hollow stem augers were socketted into cohesive
material, solid stem augers were advanced through the hollow stem augers to facilitate the
collection of samples. Boreholes 01-01 to 01-13, 01-27, 01-28 and 01-29 were drilled under
and immediately adjacent to the Disraeli Bridge in an area where Agassiz North (1 999) had
identified river bottom sediments with visible evidence of PAH impact. Boreholes 01-23, 01-24
and 01-25 were drilled on the upstream side of the bridge and natural gas p.ipeline crossing to
establish upstream extent of the impact. Boreholes 01-14 to 01-22, 01-26 and Boreholes 01-30
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to 01-46 were drilled downstream in the second area where Agassiz North (1999) had identified
river bottom sediments with visible or trace evidence of PAH impact.

Each borehole was advanced in 0.75 m to 1.5 m intervals to allow for the collection of samples
of the sediments. Representative sediment samples were collected at various depth intervals
using split spoon samplers and/or using continuous coring for field screening of sample
headspace vapour concentrations, visual observation and potential laboratory analysis. As the
boreholes were advanced, the stratigraphic conditions were logged in detail with respect to
sediment composition, relative density, moisture content, and any visual and/or olfactory
evidence of impact.

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

o Samples were collected and placed into a sealable polyethylene bag for field screening.
Selected samples were collected in duplicate, with a portion of the sample being transferred
to laboratory supplied sample containers. Prior to transferring the samples to the
polyethylene bags and/or sampling containers, the samples were trimmed to remove any
smeared or loose materials which may have contacted the sampling devices;

o The bagged portion of the sample was field screened for hydrocarbon vapour
concentrations using a standardized headspace technique. The headspace analysis of
samples involved allowing the bagged sample to warm to a consistent air temperature
throughout the investigation. 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

e The samples collected for potential laboratory analyses were placed into laboratory supplied
sample containers. The soil samples were stored in ice-chilled coolers, and shipped, via
courier, to Philip Analytical Services Corp. (Philip) in Mississauga, ON within 48 hours of
sample collection. Selection. of samples for laboratory analyses was based on several
factors including the location, depth, visual evidence of impact, and/or headspace screening
results. A description of the analytical methodologies and procedures ‘is included in the
methodologies section of the Laboratory Reports presented in Appendix Il
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Cuttings generated during drilling were screened for evidence of hydrocarbon impact (visible
staining, sheen, combustible vapours identified using a hydrocarbon vapour analyser). Surplus
cuttings were stored in barrels adjacent to the Centra Gas site and the area of investigation.
Following confirmatory laboratory analysis, the cuttings were transported to the MidCanada
Environmental Services Ltd. soil treatment facility in lle des Chenes, MB for disposal. The
boreholes were backfilled with bentonite grout which was pumped into the holes using a fremmy
pipe.

To minimize the possibility of cross contamination, the sampling equipment was cleaned after
the collection of each sample.

On 2001 03 16, the horizontal location of each borehole and the elevation of the ice at each
borehole location were surveyed by MECI personnel, with assistance from a UMA survey crew.
UTM (NADB83) coordinates for the boreholes and reference points in the area of investigation
were obtained using a Trimble GPS Pathfinder Pro XRS. In the area under the Disreali Bridge
where the GPS unit was not able to provide the coordinates due to insufficient satellite
coverage, the horizontal location of each borehole was obtained using total station survey
equipment. The ice elevation at each borehole location was also obtained using the total
station survey equipment. The UTM coordinates and elevations are presented in Appendix III.
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5. RESULTS OF INVESTIGATION

5.1. Stratigraphy

- Based on MECI’'s drilling investigation,” the stratigraphy beneath the river bottom generally

consisted of silt and clay which was encountered at depths ranging from O m to 5.3 m below
river bottom, and/or fine sand and silt which was encountered at depths ranging from 0 m to
4.3 m below river bottom, and/or sand and gravel which was encountered at depths ranging
from O m to 2.5 m below river bottom. The above deposits were underlain by silt till or clay fill
which extended to the maximum depth of investigation (6.4 m below river bottom). Detailed
stratigraphic information obtained during the drilling program can be found in the Borehole Logs
in Appendix IV. Stratigraphic cross-sections of the area of investigation are presented on
Drawings W1801B-004, W1801B-005 and W1801B-006, Appendix |. Selected photographs
taken during the drilling investigation were included in Appendix V.

The estimated extent of sediments containing visible evidence impact, including liquid coal tar,
plastic/viscous coal tar, significant staining and/or apparent hydrocarbon sheen, is presented on
Drawing W1801B-003, Appendix |. Visible evidence of impact was associated with the
presence of mothball/naphthalene odour in all cases (mothball odour being the characteristic
odour of the PAH naphthalene). The visible evidence of impact is summarized on the following

table.
Borehole Depth below river Stratigraphy Visible Evidence of
' bottom (m) Impact
01-02 0-0.2 Silt and Clay Sheen and black
1115 staining
01-04 0-37 Silty clay, Liquid coal tar, sheen
Sand and silt and black staining
01-05 0-1.8 Sand and silt Liquid coal tar, sheen
and black staining
01-07 0-0.6 Clay, Trace liquid coal tar,
21-24 Sand trace sheen and black
staining
01-10 0-03 Silt, Liquid coal tar and black
03-1.2 Sand and silt . staining
01-12 0-04 Gravel, Liquid coal tar, sheen
0.4-2.0 Sand and silt _and black staining
01-13 15-1.8 Sand and gravel Plastic coal tar, trace
sheen and trace black
staining
01-16 0-0.2 Sand and gravel Plastic coal tar chunks
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Borehole Depth below river Stratigraphy Visible Evidence of
bottom (m) Impact
01-17 0-03 Sand and gravel Sheen and black
staining
01-19 06-08. Silt Trace liquid coal tar and
black staining
01-20 0-04 Silt, Liquid coal tar, plastic
0.4-0.38 Sand coal tar, sheen and
black staining
01-21 0-08 Silt, Liquid coal tar, plastic
08-1.1 Sand coal tar, sheen and
black staining
01-28 0-0.6 Silt and sand, Liquid coal tar, plastic
06-1.1 Sand, coal tar, sheen and
1.1-1.8 Silt black staining
01-36 03-1.2 Sand - Liquid coal tar, plastic
coal tar, sheen and
black staining
01-38 06-1.2 Silt Liquid coal tar, plastic
coal tar and black
staining
01-39 0-03 Gravel Plastic coal tar chunk

The estimated extent of sediments containing trace evidence of impact, including staining
and/or odour (mothball/naphthalene odour) is presented on Drawing W1801B-003, Appendix |.
The trace evidence of impact is summarized on the following table.

Borehole Depth below river Stratigraphy Trace Evidence of
bottom (m) Impact
01-01 0-03 Silt and clay Some black staining |
01-03 0-15 Sand and silt Trace black staining and
1.5-2.1 Clay and silt odour
01-11 0-20 Clay Trace black staining and
odour

01-18 02-08 Silt Trace black staining |
01-22 0-03 Silt : Trace black staining |
01-23 0.1-03 Sand and silt Trace black staining |
01-24 0.1-04 Silt and sand Trace black staining |
01-27 0-10 Sand and silt Trace black staining |
01-29 1.5-1.8 Sand Odour
01-30 0-04 Silt Trace black staining |
01-34 0-03 Siit Trace black staining
01-40 g.3-12 Silt and sand Trace black staining |

Cross-sections of the area of investigation showing the estimated extent of visible and trace
impact are presented on Drawings W1801B-004, W1801B-005 and W1801B-006, Appendix .
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5.2. Analytical Results

Laboratory results are summarized in Table 1. The detailed analytical reports are provided in
Appendix Il, which include information on the laboratory analytical methodology.

A total of 23 sediment samples were recovered from Boreholes 01-03, 01-05, 01-11, 01-15,
01-17, 01-18, 01-19, 01-21, 01-24, 01-25, 01-26, 01-27, 01-28, 01-29, 01-30, 01-32, 01-34, 01-
36, 01-37, 01-40 and 01-43 for laboratory analysis during the Red River drilling investigation.
The samples were analysed for constituents including: benzene, toluene, ethylbenzene and
xylenes (BTEX) and polycyclic aromatic hydrocarbons (PAHs). Additionally as requested by
Manitoba Hydro/Centra Gas, hydrocarbon fractions F1 (Cg - Cyg), F2 (>Cy - Cie), F3 (>Cyg -
Cs), and F4 (>Cs) as described in the document: Canada-Wide Standards (CWS) for
Petroleum Hydrocarbons (PHC) in Soil, CCME, April 2001, were included for informational

purposes. There are no applicable guidelines for the F1 to F4 hydrocarbon fractions in
sediment.

BTEX components were detected at elevated concentrations in sediment samples recovered
from Boreholes 01-05 and 01-28, located adjacent to the Disraeli Bridge, and from Boreholes
01-21 and 01-36, located downstream of the Disraeli Bridge. BTEX components were not
detected in the remaining samples at concentrations exceeding the laboratory estimated
quantitation limits.

PAH components were detected at elevated concentrations in sediment samples recovered
from Boreholes 01-03, 01-05, 01-27, 01-28 and 01-29, located adjacent to the Disraeli Bridge,
and from Boreholes 01-15, 01-17, 01-18, 01-19, 01-21, 01-32, 01-34, 01-36, 01-37 and 01-40,
located downstream of the Bridge. PAHs were not detected at concentrations greater than the
practical quantitation limit (defined as five times the estimated quantitation limit) in the sediment
samples recovered from Boreholes 01-11, 01-24, 01-25, 01-26, 01-30 and 01-43.

Elevated hydrocarbon fractions F1 to F4 were detected in sediment samples recovered from
Boreholes 01-05 and 01-28, located adjacent to the Disraeli Bridge, and from Boreholes 01-17,
01-21 and 01-36, located downstream of the Bridge.
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6. CONCLUSIONS

Based on the results of this Phase Il ESA, the following conclusions are made regarding the
Red River sediments adjacent to and downstream of the former MGP Site in Winnipeg, MB.

’

e The stratigraphy beneath the river bottom generally consisted of silt and clay which was
encountered at depths ranging from 0 m to 5.3 m below river bottom, and/or fine sand and
silt which was encountered at depths ranging from 0 m to 4.3 m below river bottom, and/or
sand and gravel which was encountered at depths ranging from O m to 2.5 m below river
bottom. The above deposits were underlain by silt till or clay till which extended to the
maximum depth of investigation (6.4 m below river bottom).

e Liquid and/or plastic coal tar was observed in boreholes located adjacent to the Disraeli
Bridge and up to 700 m downstream of the bridge. Liquid and/or plastic coal tar was not
observed in boreholes located more than 20m upstream of the bridge.
Mothball/naphthalene odour and/or trace staining were observed in boreholes located
adjacenf to and up to 800 m downstream of the bridge. Only trace staining was observed in
boreholes located more than 20 m upstream of the bridge.

e Coal tar related hydrocarbons were detected at elevated concentrations in sediment
samples recovered from boreholes located adjacent to the Disraeli Bridge and downstream
of the bridge. Visual evidence of impact extended 800 m downstream of the bridge. The
sediment samples were recovered from depths ranging from O m to 2.9 m below river
bottom.

¢ Significant coal tar impact does not appear to extend beyond Annabella Street upstream of
the Disraeli Bridge, nor beyond the former Pritchard Boat Yard at Manitoba Avenue
downstream of the bridge.
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7. CLOSURE

This report has been prepared by Morrow Environmental Consultants Inc. (MECI) for the
exclusive use of Manitoba Hydro/Centra Gas, who has been party to the development of the
scope of work for this project and understands its limitations.

This report is intended to provide information to Manitoba Hydro/Centra Gas 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 necessary.

Copying of this report is not permitted without the expressed permission of Manitoba
Hydro/Centra Gas and MECI.
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TABLE 1: Summary of Analytical Results for Hydrocarbons in Sediment - Centra Gas

Borehole No.: BHO1-03 BHO1-05 BHO1-05 BHO1-11 BHO1-15 BHO1-17

Location (NW/NE): 230m/50m 230m/30m 230m/30m 275m/15m 400m/45m 500m/35m
Sample No.: BHO01-3-3B- BHO1-5-2- BHO1-5-4- BHO1-11-5-  BHO1-15-6-  BHO1-17-1-

010223 010226 010226 010228 010305 010305
Depth below river bottom (m): 1.2 1.7 23 4.4 25 0.2
Soil Vapour
Concentration (ppm): 150 550 200 175 660 50
Visual Soil Classification: sand & silt sand & silt silt till silt till silt till sand & gravel
Visual Impact: trace staining LPH, staining slight none none some staining
& odour & sheen mothball & sheen
odour

Parameter EQL
Acenaphthene 1.06 419 0.14 <0.05 <0.05 58.90 0.05
Acenaphthylene 0.14 2160 0.58 <0.05 <0.05 4.63 0.05
Anthracene 0.90 1910 0.57 <0.05 <0.05 42.50 0.05
Benzo(a)anthracene 0.76 1260 0.34 <0.05 <0.05 37.30 0.05
Benzo(a)pyrene 0.79 1390 0.35 <0.05 <0.05 33.10 0.05
Benzo(b)flouranthene 0.95 1680 0.39 <0.05 <0.05 35.10 0.05
Benzo(k)flouranthene 0.32 538 0.14 <0.05 <0.05 15.10 0.05
Benzo(g,h,i)perylene 0.37 713 0.16 <0.05 <0.05 13.30 0.05
Chrysene 0.68 1230 0.30 <0.05 <0.05 31.90 0.05
Dibenzo(a,h)anthracene 0.08 159 <0.05 <0.05 <0.05 3.63 0.05

“luoranthene 2.26 3150 1.23 <0.05 <0.05 96.80 0.05
Fluorene 0.69 1570 0.40 <0.05 <0.05 38.70 0.05
Indeno(1,2,3-cd)pyrene 0.43 877 0.16 <0.05 <0.05 17.10 0.05
Naphthalene 1.94 8990 2.84 <0.05 0.07 88.50 0.05
1-methyl naphthalene 0.35 965 0.24 <0.05 <0.05 20.10 0.05
2-methyl naphthalene 0.44 1800 0.46 <0.05 <0.05 33.00 0.05
Phenanthrene 2.64 5670 1.85 <0.05 0.05 148.00 0.05
Pyrene 1.93 2720 1.02 <0.05 <0.05 75.10 0.05
Total PAHs 16.73 37,201 1.17 - 0.12 793

Benzene <0.040 194.0 <0.040 <0.040 <0.040 <0.040 0.040
Toluene <0.040 152.0 <0.040 <0.040 <0.040 <0.040 0.040
Ethylbenzene <0.040 48.2 <0.040 <0.040 <0.040 <0.040 0.040
Xylene(s) <0.120 188.7 <0.120 <0.040 <0.120 <0.120 0.040
CWS F1 (Cs - Cyo) <10.0 290 <10.0 <10.0 <10.0 <10.0 10.0
CWS F2 (>Cyp-Cye) 25.8 34,200 <10.0 <10.0 <10.0 391 10.0
CWS F3 (>Cy6 - Ca) 127 69,400 126 <10.0 <10.0 1,730 10.0
CWS F4 (>Cyy) 54.9 15,100 <10.0 <10.0 <10.0 278 10.0
Results expressed in milligrams per dry kilogram (mg/kg)
EQL - Estimated quantitation limit
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TABLE 1:

Summary of Analytical Results for Hydrocarbons in Sediment - Centra Gas

20f4

Borehole No.: BHO1-18 BHO1-19 BHO1-21 BHO1-24 BHO1-25 BH01-26

Location: 550m/40m 600m/40m 700m/40m 150m/10m 150m/45m 325m/50m

Sample No.: BHO1-18-2-  BHO1-19-4-  BHO1-21-2-  BHO1-242-  BHO1-25-2- BHO01-26-2A-

010306 010308 010308 010306 010306 010307

Depth below river bottom {m): 0.8 29 0.3 15 2.4 0.8

Soil Vapour

Concentration (ppm): 210 150 125 160 160 50

Visual Soil Classification: sandy silt silt till sand & silt sand & silt silt till silt till

Visual Impact: trace staining none LPH & plastic none none none

coal tar

Parameter EQL

Acenaphthene 0.19 <0.05 295.0 0.06 <0.05 <0.05 0.05

Acenaphthylene <0.05 <0.05 171 <0.05 <0.05 <0.05 0.05

Anthracene 0.49 <0.05 148.0 <0.05 <0.05 <0.05 0.05

Benzo(a)anthracene 0.07 <0.05 84.4 <0.05 <0.05 <0.05 0.05

Benzo(a)pyrene <0.05 <0.05 83.4 <0.05 <0.05 <0.05 0.05

Benzo(b)flouranthene 0.05 <0.05 78.4 <0.05 <0.05 <0.05 0.05
_Benzo(k)flouranthene <0.05 <0.05 30.0 <0.05 <0.05 <0.05 0.05

Benzo(g,h.i)perylene <0.05 <0.05 26.6 <0.05 <0.05 <0.05 0.05

Chrysene 0.06 <0.05 81.1 <0.05 <0.05 <0.05 0.05

Dibenzo(a,h)anthracene <0.05 <0.05 71 <0.05 <0.05 <0.05 0.05

Fluoranthene 0.37 <0.05 247.0 0.11 <0.05 <0.05 0.05

Fluorene 0.27 <0.05 105.0 <0.05 <0.05 <0.05 0.05

Indeno(1,2,3-cd)pyrene <0.05 <0.05 311 <0.05 <0.05 <0.05 0.05

Naphthalene 0.43 0.07 764.0 0.05 0.05 <0.05 0.05

1-methyl naphthalene 0.15 <0.05 117.0 <0.05 <0.05 <0.05 0.05

2-methyl naphthalene 0.14 <0.05 217.0 <0.05 <0.05 <0.05 0.05

Phenanthrene 1.07 <0.05 449.0 0.14 <0.05 <0.05 0.05

Pyrene 0.42 <0.05 244.0 0.10 <0.05 <0.05 0.05

Total PAHs a7 0.07 3,025 0.46 0.05 -

Benzene <0.040 <0.040 0.216 <0.040 <0.040 <0.040 0.040

Toluene <0.040 <0.040 0.732 <0.040 <0.040 <0.040 0.040

Ethylbenzene <0.040 <0.040 38.5 <0.040 <0.040 <0.040 0.040
_ Xylene(s) <0.120 <0.120 33.1 <0.120 <0.120 <0.120 0.040

CWS F1 (Cs - Cyo) <10.0 <10.0 186 <10.0 <10.0 <10.0 10.0

CWS F2 (>Cyp- Cig) <10.0 <10.0 5,100 <10.0 <10.0 <10.0 10.0

CWS F3 (>Cig-Cs) 180 92.1 7,300 92.1 <10.0 <10.0 10.0

CWS F4 (>Cy) 19.1 13.8 5,320 13.8 <10.0 <10.0 10.0

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

EQL - Estimated quantitation limit
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TABLE 1: Summary of Analytical Results for Hydrocarbons in Sediment - Centra Gas

Borehole No.: BHO1-27 BHO1-28 BHO01-29 BHO01-30 BHO01-32 BHO1-34

Location: 288m/40m 288m/30m 288m/10m 800m/55m  900m/50m 450m/50m

Sample No.: BHO1-27-2-  BHO1-28-2-  BH01-29-2-  BHO01-30-2- BHO01-32-3-  BHO01-34-1-

010307 010307 -~ 010307 010309 010309 010314

Depth below river bottom (m): 0.6 0.8 1.8 0.4 0.9 0.2

Soil Vapour

Concentration (ppm): 75 550 75 165 450 75

Visual Soil Classification: silt silty sand sand silt silt till sandy silt

Visual Impact: trace staining LPH, staining slight trace staining none trace staining

' & sheen mothball
odour

Parameter EQL

Acenaphthene <0.05 62.4 0.71 <0.05 <0.05 0.18 0.05
" Acenaphthylene <0.05 12.3 0.25 <0.05 <0.05 0.06 0.05

Anthracene <0.05 234 0.95 <0.05 <0.05 0.09 0.05

Benzo(a)anthracene <0.05 13.5 0.96 <0.05 <0.05 0.09 0.05

Benzo(a)pyrene <0.05 15.0 1.02 <0.05 <0.05 0.08 0.05

Benzo(b)flouranthene <0.05 14.3 1.06 <0.05 <0.05 0.10 0.05

Benzo(k)flouranthene <0.05 5.31 0.42 <0.05 <0.05 <0.05 0.05

Benzo(g,h,i)perylene <0.05 4.94 0.57 <0.05 <0.05 <0.05 0.05

Chrysene <0.05 15.2 0.88 <0.05 <0.05 0.07 0.05

Dibenzo(a,h)anthracene <0.05 1.2 0.10 <0.05 <0.05 <0.05 0.05

Fluoranthene <0.05 33.6 2.93 <0.05 <0.05 0.29 0.05

Fluorene <0.05 18.7 0.67 <0.05 <0.05 0.13 0.05

Indeno(1,2,3-cd)pyrene <0.05 5.13 0.64 <0.05 <0.05 0.05 0.05

Naphthalene 0.69 220.0 0.50 0.07 0.49 0.53 0.05

1-methyl naphthalene <0.05 28.6 0.18 <0.05 <0.05 0.08 0.05

2-methyl naphthalene <0.05 46.9 0.15 <0.05 <0.05 0.08 0.05

Phenanthrene 0.05 77.6 3.49 <0.05 <0.05 0.37 0.05

Pyrene <0.05 38.3 2.39 <0.05 <0.05 0.23 0.05

Total PAHs 0.74 636 17.87 - 0.49 2.43 -

Benzene <0.040 4,210 <0.040 <0.040 <0.040 <0.040 0.040

Toluene <0.040 2520 <0.040 <0.040 <0.040 <0.040 0.040
_ Ethylbenzene <0.040 7.69 <0.040 <0.040 <0.040 <0.040 0.040

Xylene(s) <0.120 8.66 <0.120 <0.120 <0.120 <0.120 0.040

CWS F1 (Cs-Cyo) <10.0 43.8 <100 . <10.0 <10.0 <10.0 10.0

CWS F2 (>Cyp-Cyg) <10.0 942 <10.0 <10.0 <10.0 <10.0 10.0

CWS F:_i (>Cis-Csd) <10.0 785 40.1 10.3 <10.0 82 10.0

CWS F4 (>Cs) <10.0 693 18.4 1.4 <10.0 263 10.0

Results expressed in milligrams per dry kilogram (mg/kg)
EQL - Estimated quantitation limit
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TABLE 1:

Summary of Analytical Results for Hydrocarbons in Sediment - Centra Gas

Borehole No.: BHO1-38 BHO1-38 BHO1-37 BHO01-40 BHO01-43
Location: 500m/20m 500m/20m 500m/10m 450m/10m 700m/20m
Sample No.: BHO01-36-1- BHO1-36-7- BH01-37-2-  BH01-40-2-  BHO01-43-0-
010314 010314 010314 010315 010316
Depth below river bottom (m): 0.9 29 0.8 0.8 0.3
Soil Vapour
Concentration (ppm): 500 550 200 60 400
Visual Soil Classification: sand silt till clay sandy silt clay
Visual Impact: LPH & plastic none none trace staining none
coal tar
Parameter EQL
Acenaphthene 235 0.64 0.58 0.25 <0.05 0.05
Acenaphthylene 15.3 0.06 0.89 0.05 <0.05 0.05
Anthracene 107 0.42 2.40 0.26 <0.05 0.05
Benzo(a)anthracene 71.2 0.27 4.16 0.44 <0.05 0.05
Benzo(a)pyrene 625 0.27 5.32 0.44 <0.05 0.05
Benzo(b)flouranthene 70.7 0.29 5.27 0.64 <0.05 0.05
Benzo(k)flouranthene 24.6 0.11 1.65 0.21 <0.05 0.05
Benzo(g,h,i)perylene 26.7 0.14 3.19 0.25 <0.05 0.05
Chrysene 66.3 0.23 431 0.43 <0.05 0.05
Dibenzo(a,h)anthracene 5.03 <0.05 0.53 0.07 <0.05 0.05
Fluoranthene 242 0.92 6.32 1.13 <0.05 0.05
Fluorene 107 0.34 0.85 017 <0.05 0.05
Indeno(1,2,3-cd)pyrene 32.6 0.16 3.21 0.29 <0.05 0.05
Naphthalene 595 1.73 0.56 0.79 <0.05 0.05
1-methyl naphthalene 94.4 0.24 0.27 0.18 <0.05 0.05
2-methyl naphthalene 175 0.45 0.37 0.23 <0.05 0.05
Phenanthrene 348 1.38 4.14 0.80 <0.05 0.05
Pyrene 221 0.80 7.26 0.92 <0.05 0.05
Total PAHs 2499.33 8.45 51.28 7.55 - -
Benzene 6.08 <0.040 <0.040 <0.040 <0.040 0.040
Toluene 10.4 <0.040 <0.040 <0.040 <0.040 0.040
Ethylbenzene 56.0 <0.040 <0.040 <0.040 <0.040 0.040
Xylene(s) 73.6 <0.120 <0.120 <0.120 <0.120 0.040
CWS F1 (Cg - Cyo) 317 <10.0 <10.0 <10.0 <10.0 10.0
CWS F2 (>Cyo - Cyg) 2150 <10.0 37.6 66 <10.0 100
CWS F3 (>Cy¢ - Cad) 2960 25.1 432 330 <10.0 10.0
CWS F4 (>Ca4) 1740 trace 64.2 306 <10.0 10.0
Results expressed in milligrams per dry kilogram (mg/kg)
EQL - Estimated quantitation limit
) W18018 /2001 09 17
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( ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc.  Polynuclear Aromatic Hydrocarbons (PAH's)
. Project Reference: W18018

Work Order Number: G2106608 Units: Micrograms/gram (Hg/g) dry weight Date: 07-Mar-01
Matrix: Soil
Compound ' EQL BHO01-5-2
uglg DF=1000

Naphthalene 50.0 8990
2-Methylnaphthalene 50.0 1800
1-Methyinaphthalene 50.0 965
Acenaphthylene 50.0 2160

~ Acenaphthene 50.0 419
Fl-~rene 50.0 1670

.anthrene 50.0 5670

" Anthracene 50.0 1910
Fluoranthene 50.0 3150
Pyrene 50.0 2720

= Benzo(a)anthracene 50.0 1260
Chrysene 50.0 1230
Benzo(b)fluoranthene 50.0 1680
Benzo(k)fluoranthene ) 50.0 538
Benzo(a)pyrene 50.0 1390
Indeno(1,2,3-cd)pyrene 50.0 877

.. Dibenzo(a,h)anthracene 50.0 169

- Benzo(ghi)perylene 50.0 713
Surrogate Standard Recoveries (Control Limits)

" Acenaphthene-d10 (19-121 %) N/A
Anthracene-d10 (27-1 26%) N/A
Benzo(a)pyrene-d12 (44-136%) ] N/A

5735 MCADAM RoAD, MississatiGa, O, Canana T4Z IND  Ti: (905) 890-8566 FAx: (903) 890-8575 @
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ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc.
Project Reference: W18018
Work Order Number: G210660B

Matrix: Soil

EQL
Compound Halg
Naphthalene 0.05
2-Methylnaphthalene 0.05
1-Methyinaphthalene 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-d10
Anthracene-d10
Benzo(a)pyrene-d12

5735 McADAM ROAD, Misstssat Ga, ONTARIO, Canaba LiZ IND - Ti:z (903) BIO-8560 Fax: (03) BY0-8573

Page20f3

a

Polynuclear Aromatic Hydrocarbons (PAH's)

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

Method Blank
Upper
Result Limit Accept

nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes

96%

112%

112%

Date: 07-Mar-01

Spiked Method Blank

% Lower Upper
Recovery Limit  Limit

87 42 107
81 44 114
90 46 119
104 39 114
102 34 113
109 36 120
109 40 120
112 42 124
119 47 126
121 46 125
106 45 142
108 46 148
160 40 135
127 40 129
122 41 128
116 35 132
120 34 137
112 38 130
103 19 121
122 27 126
123 136

44

Accept

yes

yes [
yes |
yes

yes }
Yl

Yes )
yes |
yes
yes
yes
yes ‘
M

yes

yes I
yes
yes

yes \

yes \
yes
‘yes




Philip Analytical Services Corp

J | Report of Analysis

Client : Morrow Environmental Consultants Inc. Report Date: March 7/2001
‘ Contact: Alex Man Lab Ref # : G210660 .
Lab Quote #: DEB809-0991
! . Analysis of Soil, expressed on a dry weight basis  * Client Ref#: W1801B
BHO1-5-2 BHO1.5-2
Parameter EQL | Units
2001/02/26 | Replicate
10.0 | ugg 34900 34200
10.0 | ug/g 70900 69400
10.0 | uglg 15200 15100
ns na EGDMO? EGDMO?
0.040 | mg/kg 176 194
& 0.040 | mg/kg 43.8 48.2
| Fi, C6-C10 Hydrocarbons 10.0 | mg/kg 251 290
| mp-Xylenes 0.080 | mg/kg 119 133
i o0-Xylene 0.040 | mg/kg 483 55.7
' Toluene 0.040 | mgikg 138 152

l ' EQL  Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
BGDMO?Commlmm@mm&emﬁndﬁaeﬂm:oﬂmhtdmmtmwhmmm.
na Not Applicable :

\' Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmental Consultants Inc,

C

‘Report Date: March 9/2001
Contact: Andrew Eason Lab Ref # : G210722
Lab Quote #: DEB809-0991
Analysis of Soil, expressed on a dry weight basis Client Ref#: w1801
BHO1-11-5 BHO1-3-3B BHO1-3-3B BHO1-54
Parameter EQL Units
2001/02/28 | 2001/02/23 | Replicate | 2001/02/26
F2, C10-C16 Hydrocarbons 10.0 | ugrg nd 25.8 24.7 nd
F3, C16-C34 Hydrocarbons 10.0 | ugrg nd 127 102 12.6
F4A, C34-C50 Hydrocarbons 10.0 | ug/g nd 54.9 38.0 nd
Rescmblance na |ma ; na EDMO? EDMO? UFD
Benzene 0.040 | mg/kg nd nd nd nd
Ethylbenzene 0.040 | mg/kg nd nd nd nd
F1, C6-C10 Hydrocarbons 10.0 | mg/kg nd nd nd nd
rmp—kan« 0.080 | mg/kg nd nd nd nd
o-Xylene 0.040 | mg/kg nd nd nd nd
Toluene 0.040 | mg/kg nd nd nd nd

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

EDMO? Commhamdomamumediawmmnnge but does not match reference standards.

na Not Applicable

nd parameter not detected | = EQL higher than listed due to dilution () Adjusted EQL
UPD Unidentified peaks in Diesel range.

Pagelof 1
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|
| ANALYTICAL SERVICES
J
|
Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
’ roject Reference: W18018 . Date: 07-Mar-01
. Jork Order Number: G210660B

Matrix: Soil

J Legend: EQL = Estimated Quantitation Limit

' nd = Not detected above EQL

' DF = Dilution Factor

{ N/A = Surrogate recovery could not be determined due to high dilution

Date received: February 28, 2001
] Date extracted: March 2, 2001
. Date analysed: March 5, 2001

|
| WNALYTICAL METHOD:

The soil sample (10 grams wet weight) was mixed with sodium sulfate and extracted with a 1:1 mixture of
cetone:dichloromethane. The extract was cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified).

I
; lé t Discussion:

[ 1) The recovery for benzo(b)fluoranthene in the spiked method blank was higher than our upper control limit.
| “onsequently, the reported amount for benzo(b)fluoranthene may be biased high.

‘ ~he sample was run at dilution factor due to elevated levels of target and nontarget compounds present
vhich would exceed the calibration range of the instrument and 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
' »f the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following

( ‘eporting or as per specific contractual arrangement,

2

l JOB APPROVED BY:

‘]tc\ Kathy Horvat, B.Sc.
| : Chemist

|
\ 7335 MCADAM Roan, Mississat Ga, ONTARIO, CaNapa LiZ INY T (W03) 39083606 Fax: (905) BYOH57S @
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ANALYTICAL SERVICES

Client: Morrow Eavironmental Consultants Inc, ) Date Received:
Unit B, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:

R3T 1T6 2 Lab Quote#:

Fax: 204-477-9194 Client Ref#;

Sampled By:

Attn:  Alex Man

Certificate of Analysis

Analysis Performed: Extractable Hydrocarbons, C10-CSOCCME, F2 + F3 + F4A)

BTEX and Total Purgeable Hydrocarbons(C6-C10), CCME - F1
Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 l(micr@)ez_gu'acﬁon)
: 2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &

Purgeable Hydrocarbons by Purge & Trap Capillary GC-PID/
FID. External std quantitation with Surrogate standards.
U.S. EPA Method No. 5030 & 8021
U.S. EPA Method No. 502.2
Ontario Ministry of Environment # E3099A.

Instrumentation:

1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S

2) PT-GC-PID/FID, Hewlett Packard 589011 GC, O.1. 4560 P&T, A/S

February 28/2001
March 7/2001

G210660
DEB809-0991

W1801B

Alex Man

All work recorded MMMMMWMWlmMmMMMaWWmMMMQNQC procedures, Philip

Anﬂyﬁcﬂhﬁnﬂledinmbiﬁtymthemoouonbepuﬁm:mlmm Your samples will be retained by PASC for a period of 30 days follow

or as per specific contractual arrangements,

3735 MaAoaM Roan, Misstssat Gy, OnEao, CaNany L7 IND  TEC (905) SUO-R560 Fax: (905) 8Y0-8575

Page 1
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ANALYTICAL SERVICES

Client: Morrow Bnvironmental Consultants Inc. Date Received:
Unit B, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA Lab Ref#:
R3T 1T6 s Lab Quote#:

Fax: 204-477-9194 Client Refi#:

Sampled By:

Attn: Alex Man

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

{

Certified By E

Elaine Grant
Service Manager

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

Allworkreoordedhadnmmmdomhmmmwimmm&uionﬂmwngawmmmmmq

February 28/2001
March 7/2001
G210660

- DEB809-0991

W1801B
Alex Maq

. Philip

A/QC procedures
Amlyﬁalisﬁnﬁtedinﬁabiﬁlywmemmdﬂwpaﬁmmdm erumpluﬁﬂbemtﬁnedby?ASCﬁnapeﬂodof&OdayﬁoﬂMngmpﬂﬁﬂe
arrangements, :

or a8 per specific contractual

STAS MeAnam Roan, Mississa Ga, ONTARIO, CaNany LiZ INO  TeL (905) H00-8506  Fax (Q05) Y8575
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‘,’assazaslaazasszssssl 5

-=2=a=8====3=3=====3==833. SII.”,’I-'I.-‘--
"Injection Date : 03/06/2001 5:59:39 PM Seq. Line : 17
sample Name : 0660-35 100X vVial : 16
Acg. Operator : D. MCLEOD Inj : 1
Inj Volume : 1 ul

|,'( sequence File : C:\HPCHEM\2\SEQUENCE\MAROS501.S

¢ Method : C:\HPCHEM\ 2\METHODS\4C505F .M ol-5-=2
a

|

Last changed : 03/05/2001 2:56:23 PM by D. MCLEOD 6 9 \\'Co n:
4CSO05F METHOD FOR FRONT CHANNEL ON FID IV IS FOR THE%%NTIT 'Ff& UP TO ANC

INCLUDING C50 HYDROCARBONS BASED ON THE SUGGESTED TEMPERATURE PROGRAM BY

. AMTAG/SQGTC. )
1 DB-1HT, 15M, 0.25MM, 0.1UM
I_ =====a========ﬂ==:=====================================B====’=========
J ~FID1 A, (MAROSOTGT6F1701.0)
i counts | 0
7 1 i
f o
[
l .
= 18000
; )
| ¥
|.
-t .1
16000 -
A
| 14000‘
t_,
12000
|
j 10000 - a
| ] Q
o
™
13
4 L]
(=]
1 8000 - | 5
1 © l &
] [ o] r
o. i
4 w
6000 - ‘
| |
| 2
[ 4000 1 - B
| | . A
1 @ ‘ A0 o
1 | g.\ II . ;..
[ 2000 ‘lJ gﬁ; ul : 1 g
Ij ( . L“':"‘fl i’ ii gl | l Ia..:l.,',iln..'
| I S T ) PSR ) RS S S e ] | T T T
= 0 5 10 - 15 20 25 30 35 n

| Instrument 4 03/06/2001 6:40:50 PM D. MCLEOD Page 1 of 2



03/06/2001 5:00:32 PM Seq. Line : 16 (A]
///’ Sample Name : 0660-34 100X Vial : 15
Acq. Operator : D. MCLEOD Inj : p 2

= s N

«”’;njection Date

Acqg. Method

Last changed

Analysis Method :

A TR

, dESESsSSSSENSEmNS F

ey

J
Inj Volume : 1 ul

: c:}npgnzrq\z\monswcsosy.m N
: 03/05/2001 2:56:23 PM by D. MCLEOD
C:\HPCHEM\ 2\METHODS\AMTAG1WF .M AR 0\ -5~

R e e e ow LY

Last changed :. 03/07/2001 1:03:09 PM by D. MCLEOD
(modified after loading)

4C505F METHOD FOR FRONT CHANNEL ON FID IV IS FOR THE QUANTITATION UP TO A)

INCLUDING C50 HYDROCARBONS BASED ON THE SUGGESTED TEMPERATURE PROGRAM BY

AMTAG/SQGTC.
DB-1HT, 15M, 0.25MM, 0.1UM
=‘3=8====‘===ﬂ8=======‘3=======$===2==‘_":Bﬁ==============:¢===========u==_—.=
FID1 A, (MARO501\015F1601.D)
counts B 3 g 5 3 g =
e e % < Q : %
Ol N w0 © © b -
V| v v T ye e
] v 3] v v
45000 i
- e m
® ©
4 P -
4 T (3]
40000 -}
35000 -
30000
25000 -
20000 -
15000 -} g
1 Q
" g
O
4 w '
10000 Z B
| 's) =
2 & 2
(O 9
} \ n
5000 w w
] § 2% 3
1 All 4! ! ' II Lllil;.
EEEE A B T e R i S B T . T T
0 5 10 15 20 25 30 35

Instrument 4 03/07/2001 1:03:14 PM D. MCLEOD
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ANALYTICAL SERVICES )
Client: Morrow Environmental Consultants Inc. Date Received: March 3/2001 i
Unit E, 1420 Clarence Ave Datgngpom: Mm 9ml !

Winnipeg, MB, CANADA Lab Ref#: G210722
e : Lab Quotes: DEBS09-0991 |

Fax: 204-477-9194 Client Ref#: " w1801
Sampled By: Alex Man |

Attn: Andrew Eason

Certificate of Analysis

Analysis Performed: Extractable Hydrocarbons, C10-CS0(CCME, F2 + F3 + F4A)
- BTEX and Total Purgeable Hydrocarbons(C6-C10), CCME - F1 i1

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

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes & :

Purgeable Hydrocarbons by Purge & Trap Capillary GC-PID/ - !
FID. External std quantitation with Surrogate standards, /
U.S. EPA Method No. 5030 & 8021 |
U.S. EPA Method No. 502.2 ’
Ontario Ministry of Environment # E3099A

Instrumentation: 1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S ]
~ 2) PT-GC-PID/FID, Hewlett Packard 58901 GC, O.1. 4560 P&T, A/S

)
Aﬂm&mﬁdh«dnhuhmdomh%mwi&mmﬂpmfudmmmnﬁncamptw ies and QA/QC procedures. Philip '

testing methodologies
Amlyﬁnlhﬁnﬁtadiaﬁabil&ylothuﬂualconotmepu&mumdmdm Ymrump!uwiﬂbemﬁmdbyPAsc.mrapeﬁodotwdapfouwbgmﬁﬂ_
or as per specific contractual arrangements.

. . ; ik . Pagel @ |
5735 McADAM Roan, Mississat Ga, ONTARIO, CANADA. LiZ 1N TEL (D05) BO0R566  Eax: (905) 8908575 .



(ot —1

( ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc,

Date Received: March 3/2001

Unit B, 1420 Clarence Ave Date Reported: March 9/2001
Winnipeg, MB, CANADA Lab Ref#: G210722

R3T IT6 ' { Lab Quote#: . DEB809-0991

Fax:  204-477-9194 Client Ref#: w1801
Sampled By: Alex Man

Attn: Andrew Bason

Sample Description:
QA/QC:
Results:

Mmmmmmmmamﬂmmmmmumawm
Analytical is limited in liability to the actual cost of the pestinent analyses done. Your samples will be retained by PASC for

Certificate of Analysis

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

Certified By ‘

Elaine Grant
Service Manager

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

or as peg specific contractual arrangements,

methodologies and QA/QC procedures. Philip

a pericd of 30 days following reporting

3735 MeApam Roan, MississarGa, ONTario, Canaba L2 INY - Te (905) 8908560 Fax: (Y05) 8908575 Page 2 @
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Data Pile C:\HPCHEM\2\DATA\MAR0701\016F1701.D Sample Name: 0722-31

] I’f‘ﬂﬂ:a-.’ﬂ-""-”.-.--’.-III-’I8888’83:558B=I==88===:=======I==a=a
.:j “njection Date : 03/08/2001 7:04:47 AM Seq. Line : 17
K Sample Name : 0722-33 - vial : 16

Acqg. Operator : D. MCLEOD B f/ ol 5‘—({ Inj : "1

Inj Volume : 1 pul
Acqg. Method : C:\HPCHEM\2\METHODS\4C505F .M

Last changed : 03/07/2001 3:45:22 PM by D. MCLEOD
| Analysis Method : C:\HPCHEM\2\METHODS\AMTAGLNF M
Last changed : 03/09/2001 11:35:24 AM by D. MCLEOD
: (modified after loading)
4C505F METHOD FOR FRONT CHANNEL ON FID IV IS FOR THE QUANTITATION UP TO AND
INCLUDING C50 HYDROCARBONS BASED ON THE SUGGESTED TEMPERATURE PROGRAM BY

" AMTAG/SQGTC.
| DB-1HT, 15M, 0.25MM, 0.1UM
]| =====================ﬂ===========================_=======ﬂ============
[ FID1 A, (MARO701\016F1701.D)
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[LABORATORY: @DWP\ SAMPLING DATE: | | | z [ | ATV
ADDRESS: . ol 0233 ~ nﬂn% . . e 5
PROJECT MANAGER: A, dwtw) Tseo~— SAMPLER NAME (PRINT): | e |5
|MECI OFFICE LOCATION: /s A Picsn j m
MEC! PROJECT 1D (#): Y o vmemo._. LOCATION: ' - ™ g _
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Lo | B [ savpune W iy _ um AR 18 [52
i - = ; of
b anes LABORATORY # |  sampLe mm 2 T8 |2 Q o lE5|C. g | |w
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ANALYTICAL SERVICES .

Client: Morrow Environmental Consultants Inc. Date Received:
Unit E, 1420 Clarence Ave Date Reported:
Winnipeg, MB, CANADA 7 Lab Ref#:
R3T IT6 Lab Quote#:
Fax: 204-477-9194 Client Ref#:
Sampled By:
Attn: Alex Man
Attached are your results for PAH’s

If you have any questions, please call Elaine Grant,
your Service

5735 McAbaM RoAD, MississarGa, ONTARIO, CANADA L4Z INY T (905) BOO-H566

U.S. EPA SW-846 Method No. 3640

Fax: (905) 8908575

March 8/2001
March 15/2001
G210772
DEB809-0991

W1801B
Alex Man
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ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801B
Work Order Number: G210772B
Matrix: Soil

Compound

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

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

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 (19-121%)
Anthracene-d10 (27-126%)
Benzo(a)pyrene-d12 (44-136%)

Page 1 of 3

Polynuclear Aromatic Hydrocarbons (PAH's)

EQL
Holg

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

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

BH 01-15-6
010305

0.07
nd
nd
nd
nd
nd

0.05
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

70%
74%
82%

EQL
nglg

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

BH 01-17-1
010305
DF=20

88.5
33.0
20.1
4.63
58.9
38.7
148
42.5
96.8
75.1
37.3
31.9
35.1
161
33.1
1741
3.63
13.3

96%
91%
79%

EQL
uglg

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

Date: 15-Mar-01

BH01-18-2 BH 01-24-2

010306

0.43
0.14
0.15
nd
0.19
0.27
1.07
0.49
0.37
0.42
0.07
0.06
0.05
nd
nd
nd
nd
nd

87%
82%
93%

3735 McApam Roan, Misstsan Ga, ONTario, Canana L2 IN9  TeL (905) 39085060 Fax: (9)5) 8908575

010306 |

0.05
nd L
nd
nd
0.06 }
nc !
0.14
nd 1
0.11
0.10
nd )
nd {
nd
nd :
nd ]
nd .
nd .
nd \

80% |
80% !
90%
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( ANALY TICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801B
Work Order Number: G210772B
Matrix: Soil

Compound

Naphthalene
2-Methylnaphthalene
1-Methyinaphthalene
Acenaphthylene
Acenaphthene

( wene

Fuenanthrene
Anthracene
Fluoranthene

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

Page 2 of 3

Polynuclear Aromatic Hydrocarbons (PAH's)

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

EQL
Halg

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

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10
Anthracene-d10
Benzo(a)pyrene-d12

Method Blank
Upper
Result Limit Accept

nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.056 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes

81%

85%

92%

Date: 15-Mar-01

Spiked Method Blank

% Lower Upper
Recovery  Limit  Limit

71 42 107
73 44 114
79 46 119
75 39 114
74 34 113
77 36 120
84 40 120
90 42 124
95 47 126
95 46 125
90 45 142
89 46 148
94 - 40 135
89 40 129
98 41 128
91 35 132
101 34 137
99 38 130
72 19 121
81 27 126
93 136

3735 McApam Roap, Mesissu i, ONTARIO, Canabda L7 IN9 Ve (D05) BO0E560  Fax: (D05) BY-8575

Accept

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

yes
yes
yes




ANALYTICAL SERVICES

Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801B

Date: 15-Mar-(
Work Order Number: G210772B L
Matrix: Soil
Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
DF = Dilution Factor

Date received: March 8, 2001
Date extracted: March 12, 2001
Date analysed: March 12 - 14, 2001

ANALYTICAL METHOD:

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromethane. The extracts were cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified).

REPORT DISCUSSION:

The sample BH 01-17-1-010305 was run at a dilution factor due to elevated levels of target and nontarget compounds
present which would exceed the calibration range of the instrument and 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 Iimit_ is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted testing methodologies and QA/QC procedures. Philip Analytical is 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:

Mihai Bilanin, M.Sc.
Chemist

5735 MoApaw Roan, MississarGa, ONEARIO, Canapa L17 1IN T (905) RY0-H300  Fax: (905) BUH5TS @
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CONFIRMATION REPORT - MEMORY SEND

Time ¢ MAR-15-01 15:32
( Fax number: 9058908575

Name : PHILIP ANALYTICAL SERVICES CORPORATION

| Job :

i' Date : MAR-15 15:31 )
| To :ol0uTIIes
: Doc. pages : 04

? Start time : MAR-15 15:31

{ End time ¢ MAR-15 15:32

1])_ Pages sent : 04

1 Job:273

|
|
1 —— — —  ————— e

ANALYTICIAL SEAVICIES

***% SEND SUCCESSFUL #%%#%

4 Client: Maorrow Envi 1 < 1 Ine. Date Received: March 8/2001
{ Unit B, 1420 Clarence Ave Dato : March c:zs1m077 ;
| Winnipeg, MB, CANADA Lab Ref#:
| R3T 1T6 © Lab Quoto#: DEB80S-0991
: 204-477-9194 Client Ref#: wWis0o1®
e - Sampled By: . Adex Man
Acon: Adex Man X =

Astached are your results for PAF s

If you have any o 1< 1 » Pl call Elai Chrant,
your Service U.8. EPA SW-848 Method No. 3840

BTAS MOABAN Roais Mimantalicoa, ONTanns, Canaisa 1472 189 U0 (005) HURRSOH  Fax: 09083 0S0-1579
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_.l.uu;q_h_ renlP AnacYTIGAL SERVILES
: Tel: (905) 890-8566

— e e,

e

LA "OR INI

o — e T AT

Mi Fax: (905) 890-8575 "
ississauga, Ontario L4Z IN9 o _A.moc.n g Comments:
CHAIN OF CUSTODY RECORD . : “ i
aien: _Movizau) Tanv ivon ansnde X PAS Quote # : TEBRLOG ~094 | page_L__of _|
u..~ ? L&EAIM.INDEDQ Ao Client P.O. #: .
: MB RITITH Client Project # : WICO\ B _Eﬁu AN1Gsp1
Contact: Ale x e\s%/.) Sampled by: £l ,\ _\Sﬁm a0 ' :
Phone: 20d 429 A:N\,W Fax: 208 417 9/ Q_f\ Please specify Guideline (if applicable) ° ﬂ\.g A. \7\/ = \
: Analysis Required: _ TAT Qs_..oacna Time)
10°(if other than above): Py , €. . e L 1 PLEASE PROVIDE ADVANCE NOTICE
gribest NN Poy Kean sey 5] g5 FOR RUSH PROJECTS
= ,,r » exceptions apply, please contact Lab
. ) A@ 5-7 Business Days
ot
TN PN w2, ~ 5 RUSH Specify Date
RAT Y2 PR Ti
B i
Client Sample L.D, Date Time oL ol QO Sample No.of Comments/Contamination/
® Sampled | Sampled " Matrix Containers Site History
A BHOI-1S -~ o) 020 < OIVZOT] 12 LY BN 4.4 SerL v
7 lenst -1 -1-g 0305 |01 03 ] \.r?s ¥| %| X
/ 011920103 Kt w206 4o hon| ] x| 3¢
v BHoj - 24 -2 = 010300[vi 03 0b Nl_n.i X x| x
5
o R A-
7
8
9
10
1
12
Samples Relinquished to PAS by Date: Time: Method of Shipment
(Client Signature) (\? —./\ﬁ./\ ﬂ7 Zoay 07 07 t&
Samples Received in lab by: -, _.. o . Date; Time: o Condition of semles-upon receipt at lab: -
= 0.1 75N 26103107 |™ 12:3S s oxe

e CARARE OO i::n Philip 4% j 4_.* Receiver Oo_n_azza Q_o_z \

i D ,\Dsu

N°00-18867
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Client: Morrow Bavironmental Consultants Inc n 9 on™ Date Received: March 8/2001
Unit B, 1420 Clarence Ave =0

.. ..cia\. DateReported:  March 15/2001
Winnipeg, MB, CANADA s T 0T Lab Ref#: G210772
R3T IT6 “03333;-1 o Lab Quote#: DEB809-0991
Fax:  204-477-9194 Client Ref#; W1801B
Sampled By: Alex Man
Attn:  Alex Man
Certificate of Analysis
Analysis Performed: Extractable Hydrocarbons, C10-C50(CCME, F2 + F3 + F4A)

BTEX and Total Purgeable Hydrocarbons(C6-C10), CCME - F1

Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
U.S. EPA Method No.801 I(microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Purgeable Hydrocarbons by Purge & Trap Capillary GC-PID/
FID. Bxternal std quantitation with Surrogate standards,
U.S. EPA Method No. 5030 & 8021
U.S. EPA Method No. 502.2
Ontario Ministry of Environment # E3099A

Instrumentation: 1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S
_ 2) PT-GC-PID/FID, Hewlett Packard 589011 GC, O.I 4560 P&T, A/S

Anworxmmwmmmmmmmmmmfwmm.mwmwmq

A/QC procedures. Philip
Amlyﬁcalislhniudinﬁabﬂityloﬂnaﬂmlmoﬂhepqwmﬂymdom Your samples will bstdainedbyPASCﬂ:upuiodorzl)daystollowimmporﬁns
©Or a8 per specific contractual asrangements,

Page 1
5735 McAbAM Roan, Mississat Ga, ONTARIO, CaNana LiZ INO Tr 05 SVOH506  Fax: (905) BO0-8575 g @
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ANALYTICAL SERVICES
Client: Morrow Environmental Consultants Inc. Date Received: March 8/2001
Unit B, 1420 Clarence Ave Date Reported: March 15/2001
Winnipeg, MB, CANADA Lab Ref#: G210772
R3T IT6 P Lab Quote#: DEB809-0991
Fax: 204-477-9194 Client Ref#: W1801B
Sampled By: Alex Man
Attm:  Alex Man
Certificate of Analysis
Sample Description: Soil
QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

__ R

Certified By
Elaine Grant
Service Manager

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

mmmmmmmmmmmﬂmﬁmmmw
MM&W&M&,M%MMM&MWMY@:umN&W be retained
or as per specific contractual arrangements.

teating methodologies and QA/QC procedures. Phitip

by PASC for a pesiod of 30 days following reporting

5735 MCADAM ROAD, Misisata, OxTario, CANADA L7 INO TiL (905) 8908566 Eax: (905) BYOH575 Page2 @
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Philip Analytical Services Corp

Report of Analysis
Client : Morrow Bnvironmental Consultants Inc. Report Date: March 15/2001
Contact: Alex Man Lab Ref # : G210772
Lab Quote #: DEB809-0991
Fd
Analysis of Soil, expressed on a dry weight basis ' Client Ref#: W1801B
| BHO1-15-6- | BHOL-174- | BHOI.17-1- | BHO1-18-2- BHO1-24-2-
Parameter EQL | Units 010305 010305 010305 010306 010306
2001/03/05 | 2001/03/05 | Replicate | 2001/03/06 | 2001/03/06

F2, C10-C16 Hydrocarbons 100 | ugrg ad 391 378 = ™=
F3, C16-C34 Hydrocarbons 100 | uglg od 1730 1710 180 92.1
R4A, C34-C50 Hydrocarbons 10.0 | ugig nd 278 m 19.1 13.8

na na na EDMO? EDMO? EDMO? EDMO?
w 0.040 | mg/kg nd nd nd nd nd
Bthylbenzene 0.040 | mg/kg nd nd nd nd nd
[F1, C6-C10 Hydrocarbons 10.0 | mg/kg nd nd nd nd nd
{mp-Xylenes 0.080 | mg/kg ad nd ad nd nd
o-Xylene 0,040 | mg/kg nd nd nd nd nd
Tolnene ' 0.040 | mg/g od nd nd nd nd

EQL BlﬁmManﬁ“&mUmh-WMofmapamMmuqmnﬁﬁedwhhwnﬁdm
EDMO? Contaminant efutes across the diesel/motor oil range  but does not match reference standards,

n Not Applicable

nd parameter not detected | = BQL higher than listed due to dilution () Adjusted EQL

TR trace level less than EQL ! = BQL higher than listed due to dilution () Adjusted EQL

Page 1 of 1
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! ANALYTICAL SERVICES

ECENE)

" APR 6 2001 :
Client: Morrow Bavironmental Consultants Inc. Date Received: March 20/2001
7 ENVIRONMENTAL
Unit B, 1420 Clareace Ave MO ONSULTANTS INC. Date Reported: ~ March 27/2001
Winnipeg, MB, CANADA WINNIPEG Lab Ref#: G210933°
R3T 1T6 ’ Lab Quote#: VG804 0490
Pax:  204477-9194 Client Re#:  Wiso1
Sampled By: Alex Man
Attn:  Alex Man :
Certificate of Analysis
Analysis Performed: Extractable Hydrocarbons, C10-C50(CCME, F2 + F3 + F4A)

BTEX and Total Purgeable Hydrocarbons(C6-C10), CCME - F1

Methodology: 1) The characterization of HydroCarbon in soil by GC

analysis, following a solvent extraction.

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

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &

Purgeable Hydrocarbons by Purge & Trap Capillary GC-PID/
( FID. External std quantitation with Surrogate standards,

U.S. EPA Method No. 5030 & 8021 '

U.S. EPA Method No. 502.2

Ontario Ministry of Environment # E3099A

Instrumentation: 1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S
2) PT-GC-PID/FID, Hewlett Packard 589011 GC, O.1. 4560 P&T, A/S

|

Mmmmmamamhmwmmwmmmmmmm

Amlyﬁalitlhnhedinlhbiﬁty&olhommotmepuﬁnmmﬂymm Your samples will be retained by PASC for a
or as per specific contractual armangements,

and QA/QC procedures, Philip
period of 30 days following Teporting

5735 MeADAM RoD, Mississar6a, ONTARIO, Cavaby L7 IN9 iz (903) BYO8566  Fax: (905) BIOR5TS Page 1 @ )
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ANALYTICAL SERVICES | /
Client: Morrow Environmental Consultants Inc, Date Received: March 20/2001
Unit B, 1420 Clarence Ave Date Reported: March 27/2001
Winnipeg, MB, CANADA Lab Ref#: G210933
R3T IT6 - Lab Quote#: VG804 0490
Fax:  204-477-9194 Client Ref#: W1s01
Sampled By: Alex Man
Attn:  Alex Man
Certificate of Analysis
Sample Description: Soil
QA/QC: | Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

Certified By
Elaine Grant
Service Manager

é Certified By
N. Boulton, B.Sc., C.Chem.

Customer Service Manager

Ak A

S

Aﬂwtwwﬁedhudnhabendmhmﬁamuﬁlhmmlmmmmm:ndnglmduﬁmmdhodobﬁuMQmemPﬁﬁp
Myﬁulhﬁnﬁtedhﬁabﬂivb&emmotmopuﬂmwﬂymdemumpluwiﬂbotdainedbyPASClbrapedodormday:tbliMngmponing
or as per specific contractual arrangements, ’

5735 MGADAM ROAD, MISISA G, ONTARIO, CANAD LiZ INO Tt (905) 8906566 Fax: (903) BOOHSTS Page2 &
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Philip Analytical Services Corp

Report of Analysis
Client : Morrow Environmental Consultants Inc, Report Date: March 27/2001
Contact; Alex Man Lab Ref # : G210933
Lab Quote #: VG804 0490
Analysis of Soil, expressed on a dry weight basis ! Client Ref#: w1801
; BHO1-34-1- | BHO1-34-1- | BHO1-361- | BHO1.36.7 BHO1-37.2-
Parameter EQL | Units 010314 010314 010314 010314 010314
2001/03/14 | Replicate | 2001/03/14 | 2001/0314 | 2001/03/14
100 | ugg nd nd 2150 = 37.6
100 | uglg 82.3 6.3 2960 25.1 432
10.0 | ugrg 50.8 437 599 ™ 64.2
na na EMO? EMO? BGDMO? EDMO? EDMO?
0.040 | mgixg ad nd 6.08 nd nd
0.040 | mg/kg nd nd 56.0 nd nd
10.0 | merkg nd nd 317 nd nd
0.080 | mg/kg nd nd 53.2 nd nd
0.040 | mg/kg nd nd 20.4 nd nd
0.040 | mg/kg nd nd 10.4 nd nd

EQL Bﬁmuwwum-lwmmofhmmmnmbeqmnﬁﬁedﬁmwnﬁdm

EDMO? Conhmhumehtamthcdindlmoﬂnngc but does not match reference standards.

BGDMWWmmMm&emWﬁMmoﬂanMMm&hmmMa

EMO?
na Not Applicable

cmwmhmwoumemdoummmmm

nd parameter not detected | = EQL higher than listed due to diution () Adjusted EQL
TR trace level less than EQL ! = EQL higher than listed due to dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

I Client : Morrow Environmental Consultants Inc,

(

Report Date: March 27/2001
| Contact: Alex Man Lab Ref # : G210933
Lab Quote #: VG804 0490
g Analysis of Soil, expressed ona dry weight basis Client Ref#: w1801
BHO140-2- | EH0143-0-
EQL | Units 010315 010316
2001/03/15 | 2001/03/16
100 | uglg 65.9 nd
100 | ugg 330 nd
100 | uglg 134 od
na |na PSWDMO na
0.040 | mg/kg nd nd
0.040 | mg/kg nd nd
10.0 | mg/kg nd nd
0.080 | mgrkg nd nd
0.040 | mgixg nd nd
0.040 | mg/kg ] nd

i‘ EQL MmManﬁuﬁoalimhslwwlevﬂomnpamMmbcqmnﬁﬁedwhhmnﬁdm

na Not Applicable
o nd

-' PSWDMOPossible weathered diesel and motor oil.

Page 2 of 2

parameter not detected | = EQL higher than listed due to dilation () Adjusted EQL



Morrow Eavironmental Consultants Inc. Date Received: March 20/2001
Unit B, 1420 Clarence Ave o Date Reported: March 27/2001
Winnipeg, MB, CANADA _ Lab Ref#: G210933
R3T 1T6 Lab Quote#: VG804 0490
Pax: 204-477-9194 Client Ref#: w1801
Sampled By: Alex Man
Attn: Alex Man
Interim Certificate of Analysis
Data Codes: EDMO?

EGDMO? Contaminant elutes across the gasoline/diesel/motor oil

nd
PSWDMO  Possible weathered diesel and motor oil,

Cmanﬁmuahwamdadwmmnnge but does not match reference standards.

range but does not match our reference standards,
EMO? Commiumehnesinlhemotoroﬂnngehndounotm:dmumwd.
Applicable

parameter not detected | = EQL higher than listed due to difution () Adjusted EQL

TR trace level less than EQL ! = EQL higher than listed due to dilution () Adjusted EQL



Morrow Environmental Consultants Inc.

Date Received: March 20/2001
Unit E, 1420 Clarence Ave Date Reported: March 27/2001
Winnipeg, MB, CANADA Lab Ref#; G210933
R3T 1T6 Lab Quote#: VG804 0490
Fax: 204-477-9194 Client Ref#: w1801
Sampled By: Alex Man
Attn: Alex Man
Certificate of Analysis
Additional Comments:

Extractable Hydrocarbons (CCME, F2, F3, F4) analysis of soils:
Please note that the FID profile did not come to baseline for samples BHO1-34-1-010314,

BHO01-36-1-010314, and BH01-40-2-010315. Gravimetric determination (F4-Grav.) for heavy oil is
recommended.



ANALYTICAL SERVICES

Client:

Morrow Environmental Consultants Inc,
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA ’
R3T IT6
204-477-9194
Alex Man
Attached are your results for PAH’s

If you have any questions, please call Elaine Grant,

Date Received: March 20/2001
Date Reported: March 30/2001
Lab Ref#: G210933
Lab Quote#: VG804 0490
Client Ref#: w1801
Sampled By: Alex Man

your Service Manager at Philip Analytical Services Corp.

5735 McApaM Roap, Mississatea, OnNTARIO, CANADA LAZ INY  Ti(905) B90-H566  Fax: (903) 8908575
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] ( ANALYTICAL SERVICES
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|
1 Client: Morrow Environmental Polynucleai Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801
Work Order Number: G210933B Units: Micrograms/gram (ug/g) dry weight Date: 30-Mar-01
| Matrix: Soil
|
Compound EQL BHO1-34-1 BH01-34-1 EQL BHO01-36-1 EQL BH01-36-7 BH01-37-2
| Hg/lg 010314 010314 uglg 010314 Hglg 010314 010314
f Dup. DF=100
~ Naphthalene 0.05 0.53 0.50 5.00 595 0.05 1.73 0.56
| 2-Methylnaphthalene 0.05 0.08 0.08 5.00 175 0.05 045 0.37
| 1-Methylnaphthalene 0.05 0.08 0.08 5.00 94.4 0.05 0.24 0.27
Acenaphthylene 0.05 0.06 0.05 5.00 15.3 0.05 0.06 0.89
( Acenaphthene 0.05 0.18 0.16 5.00 235 0.05 0.64 0.58
| ( orene 0.05 0.13 0.12 5.00 107 0.05 0.34 0.85
r nenanthrene 0.05 0.37 0.29 5.00 348 0.05 1.38 4.14
[ Anthracene 0.05 0.09 0.06 5.00 107 0.05 0.42 2.40
|  Fluoranthene 0.05 0.29 0.19 5.00 242 0.05 0.92 6.32
' Pyrene 0.05 0.23 0.15 5.00 221 0.05 0.80 7.26
Benzo(a)anthracene 0.05 0.09 0.05 5.00 ez 0.05 0.27 4.16
. Chrysene 0.05 0.07 *0.04 5.00 56.3 0.05 0.23 4.31
, Benzo(b)fluoranthene 0.05 0.10 0.06 5.00 70.7 0.05 0.29 5.27
Benzo(k)fluoranthene ' 0.05 nd nd 5.00 246 0.05 0.11 1.65
. Benzo(a)pyrene 0.05 0.08 0.05 5.00 62.5 0.05 0.27 5.32
’ Indeno(1,2,3-cd)pyrene 0.05 0.05 *0.04 5.00 32.6 0.05 0.16 3.21
- Dibenzo(a,h)anthracene 0.05 nd nd 5.00 5.03 0.05 nd 0.53
Benzo(ghi)perylene 0.05 nd nd 5.00 26.7 0.05 0.14 3.19
J Surrogate Standard Recoveries (Control Limits)
Acenaphthene-d10 (1 9-121%) 71% 65% N/A 79% 79%
Anthracene-d10 (27-126%) 64% 59% N/A 67% 67%
I Benzo(a)pyrene-d12 (44-136%) 79% 73% N/A 83% 91%

5735 McApam Roan, Mississaraa, ONTARI), CaNapa L7 INO TeL: (D05) RYO-8566  Fax: (905) S90-8575 @



ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801
Work Order Number: G210933B

Matrix: Soil

Compound

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

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene

Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

Benzo(ghi)perylene

EQL BH01-40-2 BH01-43-0

uglg

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

Polynuclear Aromatic Hydrocarbons (PAH's)

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

010315

0.79
0.23
0.18
0.05
0.25
0.17
0.80
0.26
113
0.92
0.44
0.43
0.64
0.21
0.44
0.29
0.07
0.25

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 (19-121%)
Anthracene-d10 (27-126%)
Benzo(a)pyrene-d12 (44-136%)

3735 McADAM RoAD, Mississat Ga, ONTARIO, CANADA L7 INY Ter: (905) 8Y0-H566  Fax: (905) 8908575

68%
62%
80%

Page 2 of 5

010316

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

72%
63%
78%

Date: 30-Mar-01
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\ ( ANALYTICAL SERVICES
i
Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
| Project Reference: W1801
< Work Order Number: G2109338B Units: Micrograms/gram (ng/g) dry weight Date: 30-Mar-01
i Matrix: Soil
_ Method Blank Spiked Method Blank
EQL Upper % Lower Upper
Compound Hg/g Result Limit Accept Recovery Limit Limit Accept
Naphthalene 0.05 nd 0.05 yes 66 42 107 _yes
2-Methylnaphthalene 0.05 nd 0.05 yes 70 44 114 yes
1-Methylinaphthalene 0.05 nd 0.05 yes 75 46 119 yes
" Acenaphthylene 0.05 nd 0.05 yes 74 39 114 yes
Acenaphthene 0.05 nd 0.05 yes 67 34 113 yes
( rene 0.05 nd 0.05 yes 74 36 120 yes
Fuenanthrene 0.05 nd 0.05 yes 75 40 120 yes
Anthracene 0.05 nd 0.05 yes 78 42 124 yes
Fluoranthene 0.05 nd 0.05 yes 82 47 126 yes
Pyrene 0.05 nd 0.05 yes 83 46 125 yes
Benzo(a)anthracene 0.05 nd 0.05 yes 72 45 142 yes
Chrysene s 0.05 nd 0.05 yes 73 46 148 yes
Benzo(b)fluoranthene 0.05 nd 0.05 yes 88 40 135 yes
Benzo(k)fluoranthene ; 0.05 nd 0.05 yes 86 40 129 yes
Benzo(a)pyrene 0.05 nd 0.05 yes 83 41 128 yes
l Indeno(1,2,3-cd)pyrene 0.05 nd 0.05 yes 85 35 132 yes
. Dibenzo(a,h)anthracene 0.05 nd 0.05 yes 88 34 137 yes
Benzo(ghi)perylene 0.05 nd 0.05 yes 85 38 130 yes
1 Surrogate Standard Recoveries (Control Limits)
Acenaphthene-d10 76% ; 68 19 121 yes
, Anthracene-d10 64% 64 27 126 yes
< Benzo(a)pyrene-d12 7% 80 44 . 136 yes

| 5735 McApaM Roan, Mussissaaa, ONTaio, CaNaba L7 INY Tz (905) 808566 Fax: (905) 8908575 @
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ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801
Work Order Number: G2109338

Matrix: Soil

Compound

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

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene

Dibenzo(a,h)anthracene

Benzo(ghi)perylene

EQL
Hglg

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

Surrogate Standard Recoveries

Acenaphthene-d10
Anthracene-d10
Benzo(a)pyrene-di2

Page 4 of 5

Polynuclear Aromatic Hydrocarbons (PAH's)

Spiked Sample:

Amount
Spiked

2.0
20

%
Recovery

63
69
74
73

Lower
Limit
ab
33
36
31
26
31
36

Upper
Limit

103
123
130
126
120
123
118
115
130
133
138
148
147
132
123
135
137
138

121
126

5735 McADaM Roab, Mississatca, ONTARIO. CaNaba L4Z ING Ter: (905) BO0-8560  Fax: (905) 8908575

Date: 30-Mar-01 }

Accept

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

yes
yes
yes
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! N ANALYTICAL SERVICES

|

Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801

Date: 30-Mar-01
] Work Order Number:; G2109338
Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
' nd = Not detected above EQL
; Dup. = Duplicate
, DF = Dilution Factor
{ * = Detected below EQL but passed compound identification criteria
0 N/A = Surrogate recovery could not be determined due to high dilution

Date received: March 20, 2001
1 _ Date extracted: March 28, 2001
Date analysed: March 28 & 29, 2001

| ANALYTICAL METHOD:

. The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
% ar -ne:dichloromethane. The extracts were cleaned up using alumina column chromatography. Analysis was
_Pt. .rmed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified).

l REPORT DISCUSSION:

The sample BH01-36-1 010314 was run at a dilution factor due to elevated levels of target and nontarget compounds
r present which would exceed the calibration range of the instrument and 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 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.

575 McApam Roan, Mississ.u G ONTARIO, Canaby LIZ INY T (905) HOO-H560  Fax: (905) SY0H5TS @
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ANALYTICAL SERVICES OW EMVIRONMENTAL
RO ONSULTANTS INC.
WINNIPEG
Client: Morrow Environmental Consultants Inc, Date Received: March 14/2001
Unit E, 1420 Clarence Ave Date Reported: March 22/2001
Winnipeg, MB, CANADA . Lab Ref#: G210855
R3T IT6 Lab Quote#: VG804-0490
Fax: 204-477-9194 Client Ref#: w1801
; Sampled By: A. Man
Atin: Alex Man
Attached are your results for PAH’s

If you have any questions, please call s
your Service Manager at Philip Analytical Services Corp.

5735 MADAM ROAD, Mississat Ga, ONTARIO, CaNaDA LiZ INO T (D05) BOBS66  Fax: (903) 890-8575
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ANALYTICAL SERVICES N )
rs
Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801
Work Order Number: G210855B Units: Micrograms/gram (ug/g) dry weight
Matrix: Soil Date: 22-Mar-0-
Compound EQL BHO01-194 EQL BHO01-21-2 EQL BHO01-25-2 BHO01-26-2A BH01-26-"
Hglg ualg DF=20 uglg Dup.
Naphthalene 0.05 0.07 1.00 764 0.05 0.05 nd nd .
2-Methyinaphthalene ' 0.05 nd 1.00 217 0.05 nd nd nd
1-Methyinaphthalene - 0.05 nd 1.00 117 0.05 nd nd nd
Acenaphthylene 0.05 nd 1.00 171 0.05 nd nd nd
Acenaphthene 0.05 nd 1.00 295 0.05 nd nd pr
Fluorene 0.05 nd 1.00 105 0.05 nd nd v )
Phenanthrene 0.05 . nd 1.00 449 0.05 nd nd nd
Anthracene 0.05 nd - 1.00 148 0.05 nd nd nd
Fluoranthene 0.05 nd 1.00 247 0.05 nd nd nd
Pyrene 0.05 nd 1.00 244 0.05 nd nd nd
Benzo(a)anthracene 0.05 nd 1.00 84.4 0.05 nd nd nd
Chrysene 0.05 nd 1.00 81.1 0.05 nd nd nd
Benzo(b)fluoranthene 0.05 nd 1.00 784 0.05 nd nd nd
Benzo(k)fluoranthene 0.05 nd 1.00 30.0 0.05 nd nd nd .
Benzo(a)pyrene 0.05 nd 1.00 83.4 0.05 nd nd nd
Indeno(1,2,3-cd)pyrene 0.05 nd 1.00 31.1 0.05 nd nd nd
Dibenzo(a,h)anthracene 0.05 nd - 1.00 7.08 0.05 nd nd nd
Benzo(ghi)perylene 0.05 nd 1.00 26.6 0.05 nd nd nd
Surrogate Standard Recoveries (Control Limits)
Acenaphthene-d10 (19-121%) 82% 101% 69% 92% 81% -
Anthracene-d10 (27-126%) 96% 98% 87% 97% 96%
Benzo(a)pyrene-d12 (44-136%) 91% 98% 80% 91% 88%
)

5735 MoApam Roan, Missss Ga, Oxmario, CANADA LAZ INY  Tri: (905) 8900-H506 Fux: (905) 8908575 @
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ANALYTICAL SERVICES

Fad

-lient: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
'roject Reference: W1801
‘Work Order Number: G2108558 Units: Micrograms/gram (pg/g) dry weight
“fatrix: Soil - Date: 22-Mar-01
Compound EQL BH01-27-2 EQL BH01-28-2 EQL BH01-29-2 BH01-30-2 BH01-32-;
| uglg wglg  DF=5  pglg
‘Naphthalene 0.05 0.69 0.25 220 0.05 0.50 0.07 0.49
| -Methylnaphthalene 0.05 nd 0.25 46.9 0.05 0.15 nd nd
| -Methylnaphthalene 0.05 nd 0.25 28.6 0.05 0.18 nd nd
Acenaphthylene 0.05 nd 0.25 12.3 0.05 0.25 nd nd
| “cenaphthene 0.05 nd - 0.25 62.4 0.05 0.71 nd nd
l e 0.05 nd 0.25 18.7 0.05 0.67 nd nd
2he..unthrene 0.05 0.05 0.25 776 0.05 3.49 nd nd
‘ Anthracene 0.05 nd 0.25 23.4 0.05 0.95 nd nd
| uoranthene 0.05 nd 0.25 33.6 0.05 2.93 nd nd
‘yrene 0.05 nd 0.25 38.3 0.05 2.39 nd nd
JBenzo(a)anthraceme 0.05 nd 0.25 13.5 0.05 0.96 nd nd
’ nrysene 0.05 nd . 025 15.2 0.05 0.88 nd nd
-2nzo(b)fluoranthene 0.05 nd 0.25 14.3 0.05 1.06 nd nd
Benzo(k)fluoranthene 0.05 nd 0.25 5.31 0.05 042 nd nd
*nzo(a)pyrene 0.05 nd 0.25 15.0 0.05 1.02 nd nd
deno(1,2,3-cd)pyrene 0.05 nd 0.25 5.13 0.05 0.64 nd nd
Jdibenzo(a,h)anthracene 0.05 nd 0.25 1.15 0.05 0.10 nd nd
:nzo(ghi)perylene 0.05 nd 0.25 4.94 0.05 0.57 nd nd
' Jrrogate Standard Recoveries (Control Limits)
f~enaphthene-d10 (19-121%) 91% 90% 63% 66% 61%
J ithracene-d10 (27-126%) 96% 90% 80% 82% 88%
.enzo(a)pyrene-d12 (44-136%) 99% 86% 84% 84% 82% -

5735 McADAM RoAD, MISSISSAL G, Ontario, Canaoa L4Z INY Ty (903) HOES66  Fax: (905) 890-8575 @
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ANALYTICAL SERVICES )

' |

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

Project Reference: W1801

Work Order Number: G210855B Units: Micrograms/gram (pg/g) dry weight Date: 22-Mar-01
Matrix: Soil

Method Blank Spiked Method Blank
EQL Upper % Lower Upper

Compound Hg/g Result Limit Accept Recovery Limit Limit Accept
Naphthalene 0.05 nd 0.05 yes 71 42 107 yes
2-Methylnaphthalene 0.05 nd 0.05 yes 75 44 114 yes ’
1-Methyinaphthalene 0.05 nd 0.05 yes 82 46 119 yes
Acenaphthylene 0.05 nd 0.05 yes 79 39 114 yes
Acenaphthene 0.05 nd 0.05 yes 76 34 113 yes
Fluorene 0.05 nd 0.05 yes 84 36 120 ye ) }
Phenanthrene 0.05 nd 0.05 yes 93 40 120 yeo
Anthracene 0.05 nd 0.05 yes 97 42 124 yes
Fluoranthene 0.05 nd 0.05 yes 107 47 126 yes |
Pyrene 0.05 nd 0.05 yes 105 46 125 yes
Benzo{a)anthracene 0.05 nd 0.05 yes 98 45 142 yes
Chrysene 005 nd 005 vyes 102 46 148 yes ,
Benzo(b)fluoranthene ] 0.05 nd 0.05 yes 104 40 135 yes
Benzo(k)fluoranthene 0.05 nd 0.05 yes 112 40 129 yes
Benzo(a)pyrene 0.05 nd 0.05 yes 110 41 128 yes - [
Indeno(1,2,3-cd)pyrene 0.05 nd 0.05 yes 98 35 132 yes
Dibenzo(a,h)anthracene 0.05 nd 0.05 yes 120 34 137 yes
Benzo(ghi)perylene 0.05 nd 0.05 yes 116 38 130 yes ]

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 82% 78 19 121 yes -
Anthracene-d10 96% 101 27 126 yes
Benzo(a)pyrene-d12 88% 101 44 136 yes

)

3733 MeAnam Roan, Mestssacca, Ontao, Canana LHZ INY  Te: (905) 800-8566  Fax: (905) 890-8575 @ [|



( ANALYTICAL SERVICES

-r Client: Morrow Environmental
“Project Reference: W1801
‘Nork Order Number: G210855B
viatrix: Soil

:Compound

| Naphthalene
2-Methylnaphthalene
-1-Methylnaphthalene
Acenaphthylene
Acenaphthene

K one
Phenanthrene
Anthracene
“luoranthene

Pyrene
Benzo(a)anthracene
Zhrysene
3enzo(b)fluoranthene
‘Benzo(k)fiuoranthene
3enzo(a)pyrene
ndeno(1,2,3-cd)pyrene
-Dibenzo(a,h)anthracene
Benzo(ghi)perylene

Surrogate Standard Recoveries

| Acenaphthene-d10
] Anthracene-d10
Benzo(a)pyrene-d12

Page4of 5

Polynuclear Aromatic Hydrocarbons (PAH's)

Spiked Sample: BH01-32-3

5735 MaADAM Roan, Mississa aa, Onaio, Cavaoa LiZ IN9

EQL Amount % Lower Upper
Hgl/g Spiked Recovery Limit Limit
0.05 2.0 88 35 103
0.05 2.0 86 33 123
0.05 20 93 36 130
0.05 2.0 90 31 . 126
0.05 2.0 84 26 120
0.05 2.0 90 31 123
0.05 2.0 97 36 118
0.05 2.0 98 45 115
0.05 2.0 108 29 130
0.05 2.0 106 23 133
0.05 2.0 98 38 138
0.05 2.0 101 37 148
0.05 2.0 102 22 147
0.05 2.0 106 31 132
0.05 2.0 106 38 123
0.05 2.0 97 20 135
0.05 2.0 112 25 137
. 0.05 2.0 112 18 138
86 19 121
100 29 126
97 40 130

T (905) BUHHSGO  Fax: (905) BHB575

Date: 22-Mar-01

Accept

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

yes
yes
yes
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ANALYTICAL SERVICES /i
' |
Client: Morrow Environmental . Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801 Date: 22-Mar-C*
Work Order Number: G2108558
Matrix: Soil
Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
Dup. = Duplicate
DF = Dilution Factor
Date received: March 14, 2001
Date extracted: March 19, 2001
Date analysed: March 20 & 21, 2001
ANALYTICAL METHOD:

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromethane. The extracts were cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified).

REPORT DISCUSSION:

Some of the samples were run at a dilution factor due to elevated levels of target and nontarget compounds
present which would exceed the calibration range of the instrument and cause contamination of the equipment
if run undiluted. 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 penod of 30 days following
reporting or as per specific contractual arrangement.

JOB APPROVED BY:

Mﬂ'\al Bilanin, M.Sc.
Chemist

5733 MeADAM Roan, Mississan Ga, ONTario, Canata Lz INY Tis (903) BU0-H50606  Fax: (D03) BYO-H57S



’ Client: Morrow Eavironmental Consultants [nc,

Date Received;
Unit B, 1420 Clarence Ave Date Reported:
~ Winnipeg, MB, CANADA Lab Ref#:
| R3T 1T6 . Lab Quote#:
CFax 2044779194 Client Ref#:
\ Sampled By:
I Aun:  Alex Man
|-; Certificate of Analysis
r .
" Analysis Performed: Extractable Hydrocarbons, C10-C50(CCME, F2 + F3 + F44A)
l BTEX and Total Purgeable Hydrocarbons(C6-C10), CCME - Fi
~ Methodology: 1) The characterization of HydroCarbon in soil by GC
analysis, following a solvent extraction.
‘ U.S. EPA Method No.8011(microextraction)
2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
‘ Purgeable Hydrocarbons by Purge & Trap Capillary GC-PID/
{ FID. External std quantitation with Surrogate standards,
U.S. EPA Method No. 5030 & 8021
| U.S. EPA Method No. 502.2
| Ontario Ministry of Environment # E3099A
[ Instrumentation:

1) GC/FID/FID, Hewlett-PackardIl GC, Dual injector, Dual FID, A/S

2) PT-GC-PID/FID, Hewlett Packard 589011 GC, O.1. 4560 P&T, A/S

PHiLP ANAINTICAL SERVICES

www.philipanalytical.com

. 5735 McAdam Road, Mississauga, Ontario, Canada L4Z IN9  Tel: (905) 890-8560 Fax: (905) 8008575 Wats: 1-800-263-9040

March 14/2001
March 22/2001
G210855
VG804-0490-

w1801
A. Man
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Client: Morrow Environmental Consultants Inc, Date Received: March 14/2001
Unit B, 1420 Clarence Ave Date Reported: March 22/2001
Winnipeg, MB, CANADA Lab Ref#: G210855
R3T 1T6 " Lab Quote#: VG804-0490

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

Sampled By: - A. Man

Attm:  Alex Man

Certificate of Analysis

Sample Description: Soil

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.

Results: Refer to REPORT of ANALYSIS attached. !

) |
T
- T
AR | |
Certified By * v
Elaine Grant
Service Manager ]
X Mathor. o
Certified By [
N. Boulton, B.Sc., C.Chem. -
Customer Service Manager : ) '
All work recorded herein has beea done in accordance with normal standards a mcl Phili
Analytical is limited in liability to the actual cost of the pestinent WWYM mmﬁummﬁmum%mw following mpotﬂns?
or as per specific contractual arrangements. PHILIP ANALYTICAL SERVICES !
3735 McAdam Road, Mississauga, Ontario, Canada L4Z IN9  Tel: (905) 8908566  Fax: (905) 890-8575  Wats: 1-800-263-90-40 ® |

www.philipanalytical.com Page 2
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Philip Analytical Services Corp

Client : Morrow Environmental Consultants Inc,

Report of Analysis

(

Report Date: March 22/2001
Contact: Alex Man LabRef # : G210855
Lab Quote #: VG804-0490
Vi
AmlysisofSoﬂ.upmssedonadrywcighthasis Client Ref#: W1801
BHOI-194- | BHO1-212- | BHOI1-212- | BHo1-25.2. BHO1-26-2A
Parameter EQL | Units 010308 010308 010308 010306 010307
2001/03/08 | 2001/03/08 Replicate 2001/03/06 2001/03/07
100 | ugrg »d 6270 5100 nd nd
10.0 | ugrg nd 8810 7300 nd nd
10.0 | ugrg nd 1590 1380 nd nd
na na na BGDMO? BEGDMO? na na
0.040 | mg/kg nd 0.216 0.204 nd nd
0.040 | mgrg nd 38.5 38.2 nd nd
10.0 | mgike nd 185 186 nd nd
0.080 | mgikg nd 20.9 20.6 nd nd
0.040 | mg/kg nd 122 12.0 nd nd
0.040 | mg/kg nd 0.732 0.732 nd nd

EQL

na
nd

Estimated Quantitation Limit = hmlwdorthcplnmthalmbeqn-aaﬁﬁedwhhmﬂdm
BGDMO?Cmmmﬂmmumemﬁwﬁwwmmmhndmmmﬂnmm

Not Agplicable

parameter not detected 1 = EQL higher than listed due to dilution () Adjusted EQL

Page 1 of 2




Client : MomenvironmemalConsultamslnc.

Report of Analysis

.

Philip Analytical Services Corp

Report Date: March 22/2001
Contact: Alex Man LabRef # : G210855
Lab Quote #: VG804-0490
Analysis of Soil, expressed on a dry weight basis Client Ref#: w1801
BHO1-27-2- | BHO1-28-2- | BHO01-202- | BH01-302. BHO1-32-3-
Parameter EQL | Units 010307 010307 010307 010309 010309
2001/03/07 | 2001/03/07 | 2001/03/07 | 2001/03/09 2001/03/09
F2, C10-C16 Hydrocarbons 10.0 | ug/g nd 942 TR od nd
F3, C16-C34 Hydrocarbons 100 | ug/g TR 785 40.1 103 nd
F4A, C34-C50 Hydrocarbons 10.0 | ug/g bl 141 18.4 1.1 od
na | ma EMO? BGDMO? EDMO? BMo? na
0.040 | mg/kg nd 421 nd nd nd
Ethylbenzene 0.040 | mg/kg 0.288 7.69 nd nd nd
Fl1, C6-C10 Hydrocarbons 10.0 | mg/kg nd 43.8 nd nd nd
me-Xylenu 0.080 | mg/kg nd 6.66 nd nd nd
o-Xylene 0.040 | mg/kg 0.048 2.60 nd nd nd
Toluene 0.040 | mg/kg od 2.52 nd nd nd

EQL Estimated Quantitation Limit =
"EDMO? Contaminant efutes across the di
EGDMO? Contaminant elutes across the gasoline/diesel/motor oil ra

EMO? Conhnﬁmme}uminlhemwroﬂnngehudmmmtchmmndard.

Has

Not Applicable
parametes not detected | = BQL higher than listed due to dilution () Adjusted EQL
trace level less than EQL ! = BQL higher than listed due to ditution () Adjusted BQL

Page 2 of 2

lowest level of the parameter that can be quantified with confidence.
esel/motor oil range but does not match refesence standards,
nge but does not match our reference standards.



Client: Morrow Bavironmental Consultants Inc,

Date Received: March 14/2001
Unit B, 1420 Clarence Ave Date Reported: March 22/2001
Winnipeg, MB, CANADA Lab Ref#: G2108s5
R3T IT6 Lab Quote#: VG804-0490
Fax: 204-477-9194 Client Ref#: w1801
Sampled By: A. Man
Attn: Alex Man )
Certificate of Analysis
Additional Comments:
CCME F4 analysis of soil:

The FID profile for samples BH01-21-2-010308 and BH01-28-2-010307 did not come to a baseline at
C-50. Gravimetric analysis for heavy oil (CCME F4 gravimetric) analysis based on Canada Wide

Standard method protocol is recommended,
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ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Ave

Winnipeg, MB, CANADA .
R3T 1T6
Fax: 204-477-9194
Attn: Alex Man
Attached are your results for PAH’s

If you have any questions, please call Elaine Grant,

ﬁ @E{N}ED

319 2001

A RON ».=:maonmenm-

TSINC. -
Date mn%}f;};‘s bruary 22/2001

Date Reported: March 1/2001
Lab Ref#: G210591

Lab Quote#: DEB809-0991

Client Ref#: W1801
Sampled By: AM

your Service Manager at Philip Analytical Services Corp.

5735 McAnam Roan, Mississarcy, ONTARIO, CANADA L47 INY  Tew: (905) BVO-RS66 Fax: (905) 8908575
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{ ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
_~roject Reference: W1801

‘Work Order Number: G210591B Units: Micrograms/gram (ng/g) dry weight Date: 01-Mar-01
Matrix: Soil
~Compound EQL Base-CL EQL  TP01-1-0.3m EQL  TP01-1-0.4m TP01-1-0.4n
; Hglg 010220 uglg 010220 uglg 010220 010220
DF=500 DF=2500 Dup.
_ Naphthalene 250 8890 125 4970 0.05 46.4 37.6
2-Methylnaphthalene 25.0 1860 125 1780 0.05 18.0 14.4
_I-Methylnaphthalene 250 1000 125 1200 0.05 125 9.78
- Acenaphthylene 25.0 255 125 248 0.05 3.08 2.41
\cenaphthene 25.0 1600 125 2820 0.05 . 279 227
W ne 25.0 1300 125 1190 0.05 11.3 9.00
Phenanthrene 25.0 4890 125 4300 0.05 426 34.2
Anthracene 25.0 1150 125 1180 0.05 11.0 8.45
‘luoranthene 25.0 2560 125 1810 0.05 17.5 13.7
Pyrene 25.0 2050 125 2320 0.05 225 18.1
Benzo(a)anthracene 25.0 874 125 688 0.05 6.28 4.91
hrysene 25.0 674 125 642 0.05 5.71 4.51
Benzo(b)fluoranthene - 25.0 514 125 322 0.05 4.14 3.41
Benzo(k)fluoranthene 250 511 125 404 0.05 2.68 2.04
lenzo(a)pyrene 25.0 628 125 671 0.05 6.18 4.82
.1deno(1,2,3-cd)pyrene 25.0 291 125 266 0.05 2.98 2.28
'Dibenzo(a,h)anthracene 25.0 60.6 125 *60.0 0.05 0.65 0.50
ienzo(ghi)perylene 250 211 125 314 0.05 3.11 243
_3urrogate Standard Recoveries (Control Limits)
"cenaphthene-d10 (19-121%) N/A N/A 7% 73%
nthracene-d10 (27-126%) N/A N/A 70% 70%
«3enzo(a)pyrene-d12 (44-1 36%) N/A N/A 68% 69%

5735 McApAaM Roan, Mussissarca, ONTmio, Canapa L7 1NY TeLz (905) BOOH3O0 Fax: (D05) BU85T3 @
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ANALYTICAL SERVICES )

Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's) ]
Project Reference: W1801

Work Order Number: G210591B Units: Micrograms/gram (g/g) dry weight Date: 01-Mar-01

Matrix: Soil : , }

Compound EQL TP01-1-0.6m .
uglg 010220 I

DF=500

Naphthalene 25.0 1350 I

2-Methylnaphthalene 25.0 552

1-Methylnaphthalene 25.0 377

Acenaphthylene 25.0 111 _ )

Acenaphthene 25.0 1120 ' 5 ‘

Fluorene 25.0 570 J

Phenanthrene 25.0 2160

Anthracene 25.0 1010 i ‘

Fluoranthene 25.0 - 873 {

Pyrene 25.0 1100

Benzo(a)anthracene 250 332 b

Chrysene 25.0 369 f 4

Benzo(b)fluoranthene 25.0 178

Benzo(k)fluoranthene 25.0 190 i

Benzo(a)pyrene 25.0 346 , : ]

Indeno(1,2,3-cd)pyrene 25.0 143

Dibenzo(a,h)anthracene 25.0 26.3 i ,

Benzo(ghi)perylene 25.0 164 _ l

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 (19-121%) N/A

Anthracene-d10 (27-126%) N/A

Benzo(a)pyrene-d12 (44-136%) N/A

3735 MeADAM Roan, Mississatca, ONTARI, Canana LiZ 1NY TEL (905) BY0-BI06  Fax: (905) BYO-H57S @



I E [ ! Page 3 of 4 (

U s e
e e

{ ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801

Work Order Number: G210591B Units: Micrograms/gram (ug/g) dry weight Date: 01-Mar-01
Matrix: Soil _
Method Blank Spiked Method Blank
EQL Upper % Lower Upper
Compound Hg/g Result Limit Accept Recovery Limit Limit Accept
Naphthalene 0.05 nd 0.05 yes 51 42 107 yes
2-Methyinaphthalene 0.05 nd 0.05 yes 56 44 114 yes
1-Methyinaphthalene 0.05 nd 0.05 yes 61 46 119 yes
Acenaphthylene 0.05 nd 0.05 yes 60 39 114 yes
Acenaphthene 0.05 nd 0.05 yes 57 34 113 yes
" arene 0.05 nd 0.05 yes 63 36 120 yes
v ..enanthrene 0.05 nd 0.05 yes 67 40 120 yes
Anthracene 0.05 nd 0.05 yes 70 42 124 yes
Fluoranthene 0.05 nd 0.05 yes 73 47 126 yes
Pyrene 0.05 nd 0.05 yes 71 46 125 yes
Benzo(a)anthracene 0.05 nd 0.05 yes 71 45 142 yes
Chrysene 0.05 nd 0.05 yes 69 46 148 yes
Benzo(b)fluoranthene ‘ 0.05 nd 0.05 yes 79 40 135 yes
Benzo(k)fluoranthene 0.05 nd 0.05 yes 71 40 129 yes
Benzo(a)pyrene 0.05 nd 005  vyes 70 41 128 yes
Indeno(1,2,3-cd)pyrene 0.05 nd 0.05 yes 70 35 132 yes
- Dibenzo(a,h)anthracene 0.05 nd 0.05 ves 71 34 137 yes
| Benzo(ghi)perylene 0.05 nd 0.05 yes 66 38 130 yes

Surrogate Standard Recoveries (Control Limits)

] Acenaphthene-d10 59% 57 19 121 yes
. Anthracene-d10 75% 78 27 126 yes
Benzo(a)pyrene-d12 68% 71 44 136 yes

l 5735 MeAvam Roan, Mississacan, ONTARIO, Canapy, 1e7Z INY TELV0S) BY-8560 Fix: (905) HO0-H575 @
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ANALYTICAL SERVICES )

Client: Morrow Environmental Consultants Inc. Flblynuclear Aromatic Hy&rocarbons (PAH's)
Project Reference: W1801 '

Date: 01-Mar-01
Work Order Number: G2105918
Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
Dup. = Duplicate
DF = Dilution Factor
N/A = Surrogate recovery could not be determined due to high dilution
* = Detected below EQL but passed compound identification criteria

Date received: February 22, 2001
Date extracted: February 27, 2001
Date analysed: February 27-28 & March 1, 2001

ANALYTICAL METHOD:
The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of

acetone:dichloromethane. The extracts were cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified). )

REPORT DISCUSSION:

Some of the samples were run at a dilution factor due to elevated levels of target and nontarget compounds
present which would exceed the calibration range of the instrument and cause contamination of the equipment
if run undiluted. 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 fo the actual cost

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

JOB APPROVED BY:

]@.fd:z Uoroat.....
Kathy Horvat, B.Sc.

Chemist

3735 MoAnay Roan, Mississa G OnTario, Canaba LZ INO ‘r:-:.-wm;m BUOHSOO  Fax: (D05) HOOHS™S @
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ANALYTICAL SERVICES

Client:

Morrow Environmental Consultants Inc.

Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA “«
R3T IT6

204-477-9194

Alex Man

Aﬂachedareyon_:rresultsforPAHs

If you have any questions, please call Elaine Grant,

MAY 1 2000

ONMENTAL

uonnow EE.}'&gg INC.
Date Roc?wed. gl April 12/2001
Date Reported: April 1972001

Lab Ref#:
Lab Quote#:

Client Ref#:

Sampled By:

your Service Manager at Philip Analytical Services Corp.

5735 McApaM Roan, Mresissavca, Onrario, CaNapa iz IN9 T (9035) 8Y0-8566

G211309
VG804 0490

W1801B
AM

Fax: (9H)5) BODH57S




( ANALYTICAL SERVICES

‘ e

‘ Client: Morrow Environmental
. Project Reference: W1801B

| Work Order Number: G2113098B
| Matrix: Soil _
~  Compound EQL BH01-47-3
‘ Hglg 010410
t DF=10
Naphthalene 0.50 12.2
r 2-Methyinaphthalene 0.50 6.40
fr 1-Methylnaphthalene 0.50 4.37
Acenaphthylene 0.50 1.82
] Acenaphthene 0.50 8.68
[ rene 0.50 5.03
- Pnenanthrene 0.50 20.6
Anthracene 0.50 7.09
{ Fluoranthene 0.50 8.97
Pyrene 0.50 11.8
Benzo(a)anthracene 0.50 3.13
[ Chrysene 0.50 3.55
Benzo(b)fluoranthene . 0.50 3.1
Benzo(k)fluoranthene 0.50 1.13
‘ Benzo(a)pyrene 0.50 3.41
Indeno(1 +2,3-cd)pyrene 0.50 2.26
- Dibenzo(a,h)anthracene 0.50 *0.34
{ Benzo(ghi)perylene 0.50 2.06
' Surrogate Standard Recoveries (Control Limits)
Acenaphthene-d10 (19-121%) 102%
| Anthracene-d10 (27-126% 89%
_ Benzo(a)pyrene-d12 (44-136%) 103%
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EQL
Hglg

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

Polynuclear Aromatic Hydrocarbons (PAH's)

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

BHO01-48-12
010410

0.27
nd
nd
nd
nd
nd

0.09
nd

0.08

0.11

0.05

0.06

0.09
nd

0.08

0.11
nd

0.14

80%
74%
96%

ST35 MoAnam Roan, Mississ y G ONTARIO, Canana L7 INY TEL: (Y03) BHLEI66 FAX: (905) 890-H5~5

Date: 19-Apr-01
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ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801B
Work Order Number: G211309B
Matrix: Soil :

Compound

Naphthalene
2-Methyinaphthalene
1-Methyinaphthalene
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

EQL
uglg

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

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10
Anthracene-d10
Benzo(a)pyrene-d12
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.

Polynuclear Aromatic Hydrocarbons (PAH's)

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

Method Blank
Upper
Result Limit Accept

nd 0.05 yes
nd 0.05 yes
nd . 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes

93%

83%

106%

Date: 19-Apr-01

Spiked Method Blank

%
Recovery

85
88
90
87
85
90
95
97
97
97
92
92
104
103
98
107
110
109

77
100

Lower
Limit

42
44
46
39
34
36
40
42
47
46
45

46
40
40
41
35
34
38

19
27
44

5735 MeAnas Roan, Mestssa ey, ONTARIO, CaNaba LeZ INY  Ti (003) 890-8560 Pz (903) ROO-H5TS

Upper
Limit

107
114
119
114
113
120
120
124
126
125
142
148
135
129
128
132
137
130

121
126
136

Accept

yes
yes
yes
yes
ye
ye. -
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

yes
yes
yes
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_' { ANALYTICAL SERVICES
|
‘ -~
a: Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
[ Project Reference: W18018 Date: 19-Apr-01
Work Order Number: G2113098

: Matrix: Soil

|
! Legend: EQL = Estimated Quantitation Limit

nd = Not detected above EQL

| DF = Dilution Factor
| * = Detected below EQL but passed compound identification criteria

' Date received: April 12, 2001
! Date extracted: April 18, 2001
l Date analysed: April 19, 2001

' ANALYTICAL METHOD:

1 REPORT DISCUSSION:

Since some target compounds present were at a level above the calibration ra

BH01-47-3-010110 was run at a dilution factor to avoid exceeding the calibration range and to reduce the contamination to
. he 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 factor that was used.

nge of the instrument, the sample

Note: Estimated qQuantitation limit is the lowest concentration that can be reliably achieved within specified
imits of precision and accuracy during routine laboratory operating conditions.

- NO TE: All work recorded herein has been done in accordance with normal professional standards using
[ iccepled 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 da ys following
“reporting or as per specific contractual arrangement.

I. JOB APPROVED BY:
| /

il Bt T S
Chémist

‘ STAS MeAbam Roan, Mississu GLONTARRY, CaNaby L7 INY ThL: (905 ) BUO-H306 EAXI(Y05) 8008575 @




ANALYTICAL SERVICES

Client: Morrow Environmental Consultants Inc.
Unit B, 1420 Clarence Ave
Winnipeg, MB, CANADA

R3TIT6 y
Fax:  204-477-9194

Attn: Alex Man

Date Received:

Date Reported:

Lab Ref#:
Lab Quote#;

Client Ref#:
Sampled By:

Certificate of Analysis

Analysis Performed:

Extractable Hydrocarbons, C10-CS0(CCME, F2 + F3 + F4A)

BTEX and Total Purgeable Hydrocarbons(C6-C10), CCME - F1

Methodology:

1) The characterization of HydroCarbon in soil by GC

analysis, following a solvent extraction.
U.S. EPA Method No.801 1(microextraction)

2) Analysis of Benzene, Toluene, Ethylbenzene, Xylenes &
Purgeable Hydrocarbons by Purge & Trap Capillary GC-PID/
FID. External std quantitation with Surrogate standards.

U.S. EPA Method No. 5030 & 8021

U.S. EPA Method No. 502.2

Ontario Ministry of Environment # E3099A

Instrumentation:

1) GC/FID/FID, Hewlett-Packardll GC, Dual injector, Dual FID, A/S

-2) PT-GC-PID/FID, Hewlett Packard 589011 GC, O.1. 4560 P&T, A/S

Allworknwrdbdnuﬁnhasbeendomiuamrdamewhhnomalpmfcssiomlmndardsuﬁ

Analytical is limited in liability to the actual cost o

f the pertinent apalyses done. Your sampl
or as per specific contractual arrangements.

3735 McAnasm Roap, Mississat G, Onmario, CaNapa Li7 IN9

April 12/2001
April 20/2001
G211309
VG804 0490

W1801B

AM

ng accepted lesting methodologies and QA/QC procedures. Philip

es will be retained by PASC for a period of 30 days following reporting

T2 (905) BYOHS66  Fax: (903) RY0-8575
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l ( ANALYTICAL SERVICES

{ Client: Morrow Environmental Consultants Inc.

Date Received: April 12/2001
| Unit E, 1420 Clarence Ave Date Reported: April 20/2001
' Winnipeg, MB, CANADA Lab Ref#: G211309
{ R3T 1T6 4 Lab Quote#: VG804 0490
Fax:  204-477-9194 Client Ref#: W1801B
‘.. Sampled By: AM
| Attn:  Alex Man
lI
: Certificate of Analysis
i /
-, Sample Description: Soil
|' :
. QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report,.
i Results: Refer to REPORT of ANALYSIS attached.
|
|
(
|
|
!
@ e ——
Certified By \
Elaine Grant
Account Manager
K -
7  Certified By
ﬂ Laboratory Supervisor
{
ork recorded herein has been done in accordance with normal professional Standards using accepted testing methodologies and QA/QC procedures, Philip
tical 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
- per specific contractual arangements. :
5735 McAbam Roan, ML“SI&&“I&.\H%.&I?\NZI(}. CANADA LAZ IN9  Ta: (905) 8908566 FAX: (905) 8908575 ®
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C

Philip Analytical Services Corp

Report of Analysis

Client : Morrow Environmenta] Consultants Inc.

trace level less than EQL ! = EQL higher than listed due to dilution () Adjusted EQL

Page 1 of 1

Report Date: April 20/2001
Contact: Alex Man Lab Ref # : G211309
Lab Quote #: VG804 0490
Analysis of Soil, expressed on a dry weight basis  * Client Ref#: Wi801B
BHO1-47-3- | BHO0147.3- BHO1-48-12
Parameter EQL | Units 010410 010410 -010410
2001/04/10 Replicate | 2001/04/10
F2, C10-C16 Hydrocarbons 10.0 | uglg 32 290 nd
F3, C16-C34 Hydrocarbons 10.0 | ugrg 762 670 23.6
F4A, C34-C50 Hydrocarbons 10.0 | ugrg 190 148 16.4
Resemblance na |na EGDMO? EGDMO? BEMO?
0.040 { mgrkg 0.092 0.115 0.473
Ethylbenzene 0.040 | mg/xg 1.55 2.06 nd
F1, C6-C10 Hydrocarbons 10.0 | mg/kg TR . 103 nd
mp-Xylenes 0.080 | mg/kg 1.70 2.44 0.121
o-Xylene 0.040 | mgrkg 1.25 1.59 nd
Toluene 0.040 | mg/kg 0.621 0.713 nd
EQL  Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
EGDMO? Contaminant elutes across the gasoline/diesel/motor ol range but does not match our reference standards
EMO?  Contaminant elutes in the motor oit range but does not match reference standard
na Not Applicable :
nd Parameter not detected | = EQL higher than listed due to dilution () Adjusted EQL
™



Client: Morrow Environmental Consultants Inc. Date Received: April 12/2001
Unit E, 1420 Clarence Ave Date Reported: April 20/2001
Winnipeg, MB, CANADA ' Lab Ref#: G211309
R3T 1T6 Lab Quote#: VG804 0490
Fax: 204-477-9194 Client Ref#; W1801B
Sampled By: AM
Atn: Alex Man
Certificate of Analysis
Additional Comments;

Hydrocarbons analysis (CWS, F1 and F4) of soils:
Please note that the chromatographic profile came close to baseline at C50 for all samples. The

F1 results reported are excluded of BTEX results. The difference between the sample and replicate
results for BH101-47-3-010410 is possibly due to non-homogeniety of the sample containing high
level (27%) moisture,
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Phual:l( "JPENING NOTICE

Prices to be reconciled to quote prior to invoicing. Please ensure quote number is properly referenced.

!

J

|
|

Client: Morrow Environmentsl Consul tants Inc. Project Nurber: G210722 priority: P
Sample Arrival Date: 2001/03/03
Address: Unit E, 1420 Clarence Ave Received: 2001/03/03  13:13:18 L
Defined: 2001/03/03 13:23:05
City/Province: Winnfpeg MB  CANADA Defined By: EKS
Postal Code: R3T 176 Service Manager: EFG Sales Manager: VGE
Contact: Andrew Eason Due Date: 2001703709
Telephone #: 204-475-4133 Fax #:  204-47799194 Last revised by: Revised Date: ]
: P
: Y
Invoice to Contact ('] Accounting [ 1 Other [} Sampled by: G man '
Company: Sampling dates: 2001M t%@ﬂ/OZ/ZB
Address: Client PO #: / /
Client Reference #: l w1801 / ' {
City/Province: Lab Quote #: WM /
Postal Code:
Attn of: PON GBenerated: 2001/02/20 15:4B8:10
# # Due Revised List List Adjusted | Adjusted
of to Test v}
samp |bill Tess Duasrinsion Date Date Cost Per Tatal Cost Per Total
3 3| 0ISP-FE-5S0| Environmental Sample Disposal Fee |2001/03/09 $1.20 $3.60 $1.20 $3.60
3| 3| EMB-CCM-5Of Extractable Hydrocarbons, C10-C50( | 2001703709 $85.00 | $255.00 | $60.00 | $180.0
3 3 PﬂH-CHE-SOI Polynuclear Aromatic Hydrocarbons( |2001/03/09 $350.00 | $1,050.00 $£125.00 $375.0u
3| 3| VGC-CCH-SO| BTEX and Total Purgeable Hydrocarb |2001/03/09 $140.00 | $420.00 | $65.00 | s195.0"
i )
LY 2 2 -~ o | £
L 100 “wAdl [CLG THT
' L4 L
$1,728.60 $753.60
Comments: 0SA 130 - 56.40%
ajec
Bi;ctj)unt: or Analysis Discount: 0.00% o $0.0v
$975.00 .
Analysis Total: $753.6
Containers:
Sub-contracting:
Courier:
Elaine Grant Other: |
z Professional Time: |
Service Mgr:
Customer: Page 1 of 1§ Project Total: $753.60



‘ C

Philip Analytical Services Corp

5735 McAdam Road
Misslssauga, Ontario, L4Z 1N9
tel:(905) 890-8566 fax:(905) 890-8575
Toll Free: 1-800-263-9040

Fazx Cover Sheet

Fd
4

-

Pagasé 2 (including cover sheet)

Please Deliver to: "Andrew Eason"

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave

Winnipeg MB

R3T 176

Fax #: 1-204-477-9194

Service Manager: Elaine Grant

Fax #: (905) 890-8575
Phone:

Please review the following Project Opening Notice (PON)

and contact indicated Service Manager regarding any errors
or omissions.

PON210722

NOTE: The following information is confidential.

If you receive this Fax

transmission in error, please fax it back, to Nick Boulton’s attention, and

destroy the original. Thank you!



PSC

“
%
ANALYTICAL SERVICES
Client:  Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave .
Winnipeg, MB, CANADA
R3T IT6
Fax: 204-477-9194
Atm: Andrew Eason

Date Received:
Date Reported:
Lab Ref#:

Lab Quote#:

Client Ref#:
Sampled By:

Attached are your results for PAH’s

If you have any questions, please call Elainc Grant,
your Service Manager at Philip Analytical Services Corp.

5745 MuAnas RuaD, MIssissan-Ga, N, Caxana

March 3/2001
March 9/2001

G210722
DEB809-0991

w1801
Alex Man

142 IND T (ONS) HOORSHG  Fax: (B015) HOO-RST3
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ANALY TICAL. SERVICES

Project Reference: W1801 -

Work Order Number: G2107228
Matrix: Soil
Compound EQL
vg/e
Naphthalene 0.05
2-Methylnaphthalene 0.05
1-Methylnaphthalene 0.05
Acenaphthylene 0.06
{  naphthene 0.05
Fiiorene 0.05
Phenanthrene 0.05
Anthracense 0.05
Fluoranthene 0.05
Pyrene 0.03
Benzo(a)anthracene 0.05
Chrysene 0.05
Benzo(b)fluoranthene . 0.05
Benzo(k)flucranthene : 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-d10 (19-121%)
Anthracene-d10 (27-126%)
Benzo(a)pyrene-012 (44-136%)

5748 MeApaM RoAD, Misussatia, ONTARIO, (CAxaba L4Z INY  Tha:(905) HOHIE6  Fax: (903) HONHSTS

Page 10f4

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

Units: Microgramslgram (rg/g) dry weight

BH01-3-3B

1.94 -
0.44
0.35 -
0.14 »
1.06 -
0.69 -
2.64 -
0.80 .
2.26 -
1.93
0.76 -
0.86 -
0.95 «
0.32 -

@78 -
0.43 *
0.08 -
0.37

91%
93%
123%

EQL
Kalg

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10

tovee ve swwguy

Date: 08-Mar-01

BHO1-5-4 BHO1-11-5 BHO01-11-5

2,84
0.46
0.24
0.58
0.14
0.40
1.85
0.57
1.23
1.02
0.34
0.30
0.39
0.14
0.35
0.16
nd
0.16

89%
91%
112%

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd-
nd

. nd

84%
87%

113%

Dup.

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

85%
839%

112%
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ANALYTICAL SERVICES

Page2of4

Client: Morrow Environmental Consuitanis Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801

Work Order Number: G210722B
Matrix: Soil

EQL
Compound uglg
Naphthalene 0.05
2-Msthylnaphthalene 0.05
1-Methylnaphthalene 0.05
Acenaphthylene 0.05
Acenaphthene 0.05
Fluorens 0.05
Phenanthrene 0.05
Anthracene 0.05
Fluoranthene 0.05
Pyrene 0.0
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)perylens 0.05
Surrogate Standard Recoveries (Control Limits)
Acenaphthene-d10
Anthracene-d10
Benzo(a)pyrene-d12

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

Method Blank
Upper
Result Limit Accept

nd 0.05 yes
nd 0.05 yes
nd 0.0 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.06 yes
nd 0.058 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.0 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes

899%

101%

123%

Date: 08-Mar-01

Spiked Method Blank

%
Recovery

86

89

g8

94

95

103
105
109
17
118
105
106
131
123
118
108
112
104

90
83
112

Lower
Limit

42
44
46
39
34
36
40
42
47
46
45
46
40
40
41
36
34
38

19
27
44

$745 MeAnl Roan, Mesissatea, OSTaRi, Caxang 147 IN9  Ten: (903) HOUBS6G  Fax:(905) 8NE573

Upper
Limit

107
114
119
114
113
120
120
124
126
125
142
148
135
129
128
132
137
130

121
126
1360

Accept

yes
yas |
yos
yes
yer
yes )
yes
yes ]
yes !
yes

yes ]
yes |
yes
yes
yes
yes
yes
yes

yes
yes
yes



ANALYTICAL SERVICHS

| Project Reference: W1801
| Work Order Number: G2107228

{
|
{

|

|

{

Matrix: Soil

Compound

Naphthalene
2-Methylnaphthalene
1-Methylnaphthaiene
A~~naphthylene
1aphthene
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)perylens
Surrogate Standard Recoveries
Acenaphthene-d10

Anthracene-d10
Benzo(a)pyrene-d12

3749 MoADaM Roal, Misshen 4, ONTARK, Canana LIZ INY T (D03) ROO-HS60  Fax: (903) ROO-8575

 Client: Morrow Environmental Consultants Inc.

Page 3 of 4

Splked Sample: BH01-11-5
EQL Amount %
Hala Spiked Recovery
0.06 2.0 86
0.05 2.0 20
0.05 2.0 98
0.05 20 93
0.05 2.0 92
0.05 20 a7
0.05 2.0 93
0.05 2.0 101
0.05 2.0 111
0.05 2.0 11
0.05 20 85
0.05 20 93
0.05 20 125
0.05 2.0 116
0.05 2.0 112
0.05 20 102
0.05 2.0 104
0.05 2.0 98
80
88
110

Lower
Limit

35
33
36
a1

Polynuclear Aromatic Hydrocarbons (PAH's)

Upper
Limit

103
123
130
126
120
123
118
116
130
133
138
148
147
132
123
135
137
138

121
126
130

Date: 08-Mar-01

Accept

yes

yes
yes
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ANALYTICAL SERVICES )
Client: Morrow Environmental Consuitants inc. Polynuclear Aromatic Hydrocarbons (PAH's) | 1
Project Reference: W1801 Date: 08-Mar-G1
Work Order Number: G210722B
Matrbc: Sol 1

Legend: EQL = Estimated Quantitation Limit _
nd = Not detected above EQL l
Dup. = Duplicate

Date recelved: March 3, 2001 ‘
Date extracted: March 6, 2001 |
Date analysed: March 6, 2001

ANALYTICAL METHOD: }

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromsethane. The exiracts were clsaned up using alumina column chromatography. Analysic was ]
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified). )

REPORT DISCUSSION: ’
The EQL's for samples BH01-5-4 & BH01-11-5 were raised to account for the moisture content of the samples. i

Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
flimits of precision and accuracy during routine laboratory operating conditions.

NOTE: All work recorded herein has been done In accordance with normal professional standards % ' l
accepted testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the cost

of the pertinent analysis done. Your samples will be retained by PASC for a period of 30 days following

reporting or as per specifie contractual arrangement. ]

JOB APPROVED BY: ' J

samsden

Kathy Horvat/B.Sc. , ' ’
Chemist

3735 MeApas Roan Missisaita, ONTARU, Caxana (47 IND - Tia: (903) RIOHSGO  Fax: (VUS) BVD-RSTS & ‘
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ANALYTICAL SERVICS

f.r

Client: Morrow Environmental Consultants Inc.  Polynuclear Aromatic Hydrocarbons (PAH's)
_ Project Reference: W1801B

Nork Order Number: G2106608 Units: Micrograms/gram (pg/g) dry weight Date: 07-Mar-01
Matrix: Soil

| Compound EQL BH01-5-2

=. valg DF=1000

. Naphthalens §0.0 8000

] ?2-Methyinaphthalene 50.0 1800
1-Methylnaphthalene 50.0 985

~ Acenaphthylene 50.0 2160

\ Ac~~aphthene 50.0 419

- ane 50.0 1670
" Phenanthrene 50.0 5670

| Anthracene 50.0 1910

| Fluoranthene 50.0 3150

- Pyrene 60.0 2720

[ Benzo(a)anthracene 50.0 1260

! Chrysene 50.0 1230
. Benzo(b)fluoranthene . 50.0 1680

. Benzo(k)luoranthene 50.0 538

| Benzo(a)pyrene 50.0 1390

.. Indeno(1,2,3-cd)pyrene 50.0 877

, Dibenzo(a,h)anthracene 50.0 159

] Benzo(ghi)perylene 50.0 713

. Surrogate Standard Recoveries (Control Limits)

i Acenaphthene-d10 (19-121%)  NA
Anthracene-d10 (27-126%) N/A

-- Benzo(a)pyrene-d12 (44-136%) N/A

3745 MeAnay Roan, Mississacua, Oxvano, Cavabs LIZ INY - Tz (03) 890366 Fax: (905) BHO-8574 @
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ANALYTICAL SERVICES

~

Client: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801B

Work Order Number: G2106608 Units: Micrograms/gram (pg/g) dry weight Date: 07-Mar-01
Matrix: Soil
Method Blank Splked Method Blank
EQL Upper % Lower Upper

Compound pglg Result Limit Accept Recovery Limit Limit Accept
Naphthalene 0.05 na 0.05 yes 87 42 107 ves
2-Methylnaphthalene 0.05 nd 0.05 yes 81 44 114 yes
1-Methylnaphthalene 0.05 nd 0.05 yes Q0 46 119 yes
Acenaphthylene 0.05 nd 0.05 ves 104 39 114 yes
Acenaphthene 0.05 nd 0.05 yes 102 34 113 yes
Fluorene 0.05 nd 0.05 yes 109 a6 120 yes
Phenanthrene - 0.05 nd 0.05 yes 109 40 120 yes
Anthracene 0.06 nd 0.05 yes 112 42 124 yes
Fluoranthene 0.05 nd 0.05 yes 119 47 126 yes
Pyrene 0.05 nd 0.06 yes 121 46 125 yes
Benzo(a)anthracene 0.05 nd 0.05 yes 106 45 142 yes
Chrysene 0.05 nd 0.05 yes 108 46 148 yes
Benzo(b)fluoranthene _ 0.05 nd 0.05 yes 160 - 40 135 (1)
Benzo(k)fluoranthene 0.05 nd 0.05 yes 127 40 129 yes
Benzo(a)pyrene 0.05 nd 0.058 yes 122 41 128 yes
Indeno(1,2,3-cd)pyrene 0.05 nd 0.05 yes 116 3s 132 yes
Dibenzo(a,h)anthracene 0.05 nd 0.05 yes 120 34 137 yes

Benzo(ghi)perylene 0.05 nd 0.05 yss 112 38 130 yes
Surrogate Standard Recoverias (Control Limits)

Acenaphthene-d10 96% 103 19 121 yes

Anthracene-d10 112% 122 27 126 yes
Benzo(a)pyrene-d12 112% . 123 44 136 yes

§745 MeAnAs Roan, Misspowrta, Oxratio, Cavaba 142 INO  TEL(DUS) ROOHSOG  Fax: (O05) ROOESTS @
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A ANALYTICAL SERVICES
{
“lient: Morrow Environmental Consultants Inc. Polynuclear Aromatic Hydrocarbons (PAH's)
roject Reference: W1801B - Date: 07-Mar-01
~Jork Order Number: G210660B

Matrix: Soll
|

f Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
DF = Dilution Factor ,
i ' NJA = Surrogate recovery could not be determined due to high dilution

; Date received: February 28, 2001
] Date extracted: March 2, 2001

; Date analysed: March 5, 2001
I

| -NALYTICAL METHOD:
‘l 1@ soll sample (10 grams wet weight) was mixed with sodium sulfate and extracted with a 1:1 mixture of

setone:dichloromethane. The extract was cleaned up using alumina column chromatography. Analysis was
performed by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified).

|

_epu. ¢ Discussion:

{ :
| ) The recovery for benzo(b)flueranthene in the spiked methed blank was higher than our upper contral limit.
~onsequently, the reported amount for benzo(b)fluoranthene may be biased high.

| e sample was run at dilution factor due to elevated levels of target and nontarget compounds present
.nich would exceed the calibration range of the instrument and cause contamination of the equipment if run
undiluted. The quantitation limits for this sample are higher than the EQL's for undiluted samples as

\ dicated 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

| nits of precision and accuracy during routine laboratory operating conditions.

~JOTE: All work recorded herein has been done in accordance with normal professional standarde using
Accepled testing methodologies and QA/QC procedures. Philip Analytical is limited in liability to the actual cost

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

| 38 APPROVED BY:

'] 3735 MoADAM Roan, Messissaran, ONtalin, Caxana L2 INY - T (903) B90E366  Fax: (903) ROONRSTS @
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ANALYTICAL SERVICES

Client: Morrow Environmentsl Consultants Inc.

Unit E, 1420 Clarence Ave

Winnipeg, MB, CANADA =
R3T 176
Fax: 204-477-9194
Alm: Alex Man
Attached are your results for PAH's

If you have any questions, please call Elaine Grant,

Date Received:
Date Reported:
Lab Ref#:

Lab Quote#:

Client Ref#:
Sampled By:

your Service Manager at Philip Analytical Services Corp.

Pebruary 2872001
March 7/2001

G210660
DEB809-0991

- WI1801B
Alex Man

5735 MeApam Raab, Musnsatea, Owranie, Cavana Li7 IND  Tuo(903) BUHHSG6  Fax: (9U3) 8D0R375
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Philip Analytical S8ecvices Coxp

5735 McAdam Road
Mississauga, Ontario, 142 1in9
tel:(905) 890-8566 fax:(905) 890-8575
Toll Free: 1-800-263-9040

Fax Cover Sheet

vi003cH  PARGE: 1/;

Pages: 2 (including cover sheet)

Please Deliver to: Alex Man

Morrow Environmental Cons
Unit E, 1420 Clarence Ave
Winnipeg MB

R3T 176

Fax #: 1-204-477-9194

Service Manager: Elaine Grant

Fax #: (905) 890-8575
Phone:

Final report will be mailed. If this fax is incomplete
Or unreadable, please call the above phone number.

REP21066001 so

NOTE: The following information is confidential.
transmission in error, please fax it back, to Nic
destroy the original. Thank you!

If you receive this Fax
k Boulton’s attention, and



Philip Analytical Services Corp

Report of Analysis
Client : Morrow Environmental Consultants Ing. Report Date: March 8/200]
Contact: Alex Man LabRef# : G210660
Lab Quote #: DEB809-0991
Analysis of Soil, expressed on a dry weight basis Client Ref#: W1801B
BHO1-5-2 BHO1-5-2
Parameter EQL | Units
2001/02/26 Replicate
* |F2, C10-C16 Hydrocarboas 100 | ugg 34900 34200
F3, C16-C34 Hydrocarboas 100 | ugig 70900 63400
F4A, C34-CS0 Hydrocarbons 10.0 | ugig 15200 15100
Resemblance ns D EGDMO? EGDMO?
Benzeoe 0.040 | mgrkg 176 194
Ethylbenzene 0.040 | merkg $3 482
F1, C6-C10 Hydrocarbous 100 | mgrg 251 290
mp-Xylenes 0.080 | mg/kg 119 133
o-Xylene 0.040 | mgikg 413 - 557
Tolucne 0.040 | mgrkg 138 152

EQL EahmbdemﬁnhnLhniﬂhmhvdoﬂhepmmnhumbeqwﬂﬁﬁadwihwnﬁdem.

EmormmmmliwmoﬂmbmmmeMm&mmd&

na Not Applicable

Page 1 of 1




] Philip Analytical Services Corp
i Report of Analysis

Client : Morrow Environmenta] Consultants Inc. Report Date; March 9/2001
[ Contact: Andrew Eason LabRef# : G210722

Lab Quote #: DEB809-0991
I AnalysisofSoil.cxpremdonadryweightbasis Y

Client Ref#: W1801
BHOI-11-S | BHO133B | BHO133B | BHo1s4

Parameter BQL | Units )

‘ 200002128 | 2001/02/23 Replicate | 2001/02/26
F2, C10-C16 Hydrocarboas 0.0 | ugg nd 2538 %7 ud

| F3, C16-C34 Hydrocasbons 10,0 | ogrg 24 127 102 12.6

‘ F4A, C34-C50 Hydrocarboos 100 | ugg »d 549 38.0 d

' Resemblance | na EDMO? EDMO? UPD

' Benzene 0.040 | mgig nd ad nd »

; Etylbenzene 0.040 | mg/ke nd nd nd nd
F1, C6-C10 Hydrocaboas 10.0 | mgrkg nd nd nd nd

f mp-Xylenes 0.080 | mg/kg nd nd nd nd

’ o-Xylene 0.040 mglkg nd nd nd nd
Toluene nd nd od d

( 0.040 | mgikg

' EQL EﬂimmdemﬁaﬁmLhni=Iomhvdofmepmmrmﬂmbchwthnﬁdem

EDMO? Contaminant efutes across the diesel/motor ol range but does not match reference standards,
ny Not Applicable

. nd pacameter ot detected | = EQL higher than fisted due to dfution () Adjusted EQL
] UPD Unideu:i&dpeaksinbiaaclnngc.

; Page 1 of 1
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i’

e |
_ Philip Analytical Services Corp ‘

5735 McAdam Road
Mississauga, Ontario, L4Z ino
tel:(905) 890-8566 fax: (905) 890-8575 ’
Toll Free: 1-800-263-9040

-

Fax Cover S heet ]

Pages: 2 {including cover sheet) i

Please Deliver to: Andrew Eason

Morrow Environmental Cons
Unit E, 1420 Clarence Ave : 1

Winnipeg MB
R3T 1T6 i

Fax #: 1-204-477-9194

Service Manager: Elaine Grant

Fax #: (905) 890-8575
Phone: ’

Final report will be mailed. If this fax is incomplete |
or unreadable, please call the above phone number. ' |

REP21072201 SO : [
—

4

is confidential. If you receive this Fax ;
to Nick Boulton’s attention, -

NOTE: The following information
transmission in error, please fax it back,
destroy the original. Thank you!

f
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15:31

From:PHILIP ANALYTICAL SERVICES CORPORATION

PSSl

e .
P

ANALYTICAL SERVICES
Clint:  Marrow Eavironmental Consultaats Inc.
Unit E, 1420 Clarence Ave
Winnipeg, MB, CANADA
R3T IT6
Fax: 204-477-5194
Arm: Alex Man

9050900575 T-066 P.01/04 Job=273
Date Received: "March 8/2001
Date Reported: March 15/2001
Lsb Ref#: G210772
Lab Quote#: DEB809-0991
Client Ref#: W1801B
Sampled By: viex Mar

Attached arc your results for PAH's

If you have any quostions, pleaso call Elaine Grant,

your Service

U.S. EPA SW-846 Method No. 3640

v am T D05) BUURSH6  Fax:(905) HONHITS
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ANAIYTICAL SERVICES

Client: Morrow Environmental
Project Reference: w1801B
Work Order Number: 32107728

Matrix: Soil

Compound

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylens
Acenaphthene
Fluorene

Phenanthrense
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysens
Benzo(b)fluoranthens
Benzo(k)fuoranthense
Benzo(a)pyrene
indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Renzo(ghl)perylene

From:PHILIP Afauiiivan seRvived CORFURAL b

SUBGSULIIY

Page 1 of3

1“H00 | Weiwsy ssw bie

Polynuclear Aromatic Hydrocarbons (PAH's)

EQL
nglg

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.0
0.05
0.05
0.05
0.0
0.05
0.05
0.05
0.05
0.05

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

BH 01-15-6
010305

0.07
nd
nd
nd
nd
nd

0.05
nd
nd
nd
nd
nd
nd
nd

nd
nd
nd
nd

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 (18-121 %)
Anthracene-d10 (27-126%)
Benzo(a)pyrene-d12 (44-1 36%)

70%
74%
82%

EQL BH 01-17-1

yalg 010305
DF=20
1.00 88.5
1.00 33.0
1.00 20.1
1.00 4.63
1.00 58.9
1.00 38.7
1.00 148
1.00 42.5
1.00 96.8
1.00 75.1
1.00 37.3
1.00 319
1.00 35.1
1.00 15.1
1.00 331
1.00 1741
1.00 3.63
1.00 13.3
96%

91%

79%

s everami Cavana LiZ INY T [CIRY RYDBIGOH

Date: 15-Mar-01

|
|
|

gQL  BHD1-182 BHO01-242
010306

uglg 010306
0.05 0.43
0.05 0.14
0.05 0.15
0.05 nd
0.05 0.19
0.05 0.27
0.05 1.07
0.06 0.49
0.05 0.37
0.05 0.42
0.05 0.07
0.05 0.06
0.05 0.05
0.05 nd
0.05 nd
0.05 nd
0.05 nd
0.05 nd
87%
82%
93%

Faxs (903) RODRITS

0.05
nd
nd
nd

0.
nd

0.14
nd

0.1

0.10
nd
nd
nd

nd
nd
nd
nd
nd

)

|
|

80% )

80%
80%

l
f

|

|

|
|



MAR=15-01 15:31  From:PHILIP ANALYTICAL SERVICES CORPORATION 9058900575 T-066 P.03/04 Job-273

.

ANALYTICAL SERVICES

Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801B
Work Order Number: G2107728 Units: Micrograme/gram (ug/g) dry weight Date: 15-Mar-01
Matrix: Soil
Method Blank Spiked Method Blank
EQL Upper % Lower Upper
Compound uglg Result Limit Accept Recovery Limit Limit  Accept
Naphthalene 0.05 nd 0.05 yes 71 42 107 ves
2-Methylnaphthalene 0.05 nd 0.05 yes 73 44 114 yes
1-Methyinaphthalene 0.05 nd 0.06 yes 79 46 119 yes
( naphthylene 0.05 nd 0.05 yes 75 39 114 yes
Auenaphthene 0.05 nd 0.05 yes 74 34 113 yes
Fluorene 0.05 nd 0.05 yes 77 36 120 yes
Phenanthrene 0.05 nd 0.05 yes 84 40 120 yes
Anthracene 0.05 nd 0.05 yes 90 42 124 yes
Fluoranthene 0.05 nd 0.05 yes 85 47 126 yes
Pyrene 0.05 nd 0.05 yes 95 46 125 yes
Benzo(a)anthracene 0.05 nd 0.058 yes 90 . 45 142 yes
Chrysene ' 0.05 nd 0.05 yes 89 46 148 yes
Benzo(b)fluoranthene 0.05 nd 0.05 yes 94 40 135 yes
Benzo(k)fluoranthene 0.05 nd 0.05 yes 89 40 129 yes
Benzo(a)pyrene 0.05 nd 0.05 yes 98 41 128 yes
Indeno(1,2,3-cd)pyrene 0.05 nd 0.05 yes 91 36 132 yes
Dibenzo(a,h)anthracene 0.05 nd 0.05 yes 101 34 137 yes
Benzo(ghi)perylene 0.05 nd 005 yes 99 38 130 yes

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 81% 72 19 121 yes
Anthracene-d10 85% 81 27 126 yes
Benzo(a)pyrene-d12 92% a3 44 136 yes

e #Yeaa o 8 s dmed e BNEN U 0344 Bave A6 RONRITS ®--



WAR=15-01 15:32  From:PHILIP ANALYTICAL SERVICES CORPORATION 9058308575 T-066

ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W18018
Work Order Number: G210772B
Matrix: Soil

Legend:

ANALYTICAL METHOD:

Page3of3

Polynuclear Aromatic Hydrocarbons (PAH's)

EQL = Estimated Quantitation Limit
nd = Not detected above EQL
DF = Dilution Factor

Date received: March 8, 2001
Date exiracted: March 12, 2001
Date analysed: March 12 - 14, 2001

P.04/04 Job-273

Date: 15-Mar- |

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromethane. The exiracts were cleaned up using alumina column chromatography. Analysis was
parformad by gas chromatography/mass spectrometry using U.S. EPA Method 8270C (modified).

REPORT DISCUSSION:

The sample BH 01-17-1-010305 was run at a dilution factor due to elevated levels of target and nantarget compounds
present which would exceed the calibration range of the instrument and 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 corracted 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 PASC for a peariod of 30 days following
reporting or as per specific contractual arrangement.

JOB APPROVED BY:

Pmr® w

L]
.
aaaaa -

Mihal Bilanin, M.Sc.
Chemist

ereet Pheien Ao ceen o Fhem e Fran e P ENO W a0 HOMIZAA Vo MRSY HINLKITS



' 14:19 MAR 15, 2001 ID: FAXSERVER TEL NO: (9@S) 890-8575 #165956 PARGE:
]- C Philip Analytical Services Corp
" R f Analysi
eport o nalysis
1 Client : Morrow Environmental Consultants Inc. Report Date: March 15/2001
: Contact: Alex Man LabRef# : G210772
| . Lab Quote #: DEB809-0991
‘ | Analysis of Soil, expressed on a dry weight basis ' Client Ref#: W1801
BHOL-1S6- | BHOI-17-1- | BHOL-I71- | BHOL-182- | BWOL242-

‘ Parameter EQL | Units 010305 010305 010305 010306 010306
[ 2000/03/05 | 2000/03/05 | Replicate | 200703/06 | 2001/03/06
F2, C10-C16 Hydrocarbons 100 |ugg ™ 391 m R ™
l F3, C16-C34 Hydrocarbons 10.0 | uglg nd 1730 1710 180 9.1
] F4A, C34-C50 Hydrocarbons 1.0 |ugg ad m m 19.1 5.8
Resemblance ns |os na EDMO? EDMO? EDMO? EDMO?
i Benzene 0.040 | mg/kg nd nd nd nd nd
i |Ebymeazens 0.040 | merke o ad d ad o

- F1, C6-C10 Hydrocarbons 100 | mgikg nd nd nd nd nd
| mp-Xyleoes 0.080 | mg/kg nd nd nd nd nd
! o-Xylene 0.040 | mgfkg nd nd nd nd nd

. Tolnene 0.040 | mgikg nd nd nd nd nd

> EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
" EDMO? Contaminant elutes acgoss the diessl/motor oil range  but does not match reference standards.
] na Not Applicable

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

trace Jeve] Jess than EQL. | = EQL higher than listed due to dilution () Adjusted EQL

s Page 1 of 1
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Philip Analytical Services Corp !

5735 McAdam Road : )
Mississauga, Ontario, L4Z 1N9 {
tel:(905) 890-8566 fax: (905) B890-8575
Toll Free: 1-800-263-9040
Fax Cover Sheet l
Pages: 2 {including cover sheet) J
Please Deliver to: Alex Man }
Morrow Environmental Cons 2 ‘
Unit E, 1420 Clarence Ave
Winnipeg MB
R3T 1T6 ]
Fax #: 1-204-477-91%4 ‘
Service Manager: Elaine Grant ) ]
Fax #:  (905) 890-8575
Phone: ’
Final report will be mailed. If this fax is incomplete j
‘or unreadable, please call the above phone number.
|
|
|
]
REP21077201 so ’ E
)_.—.

NOTE: The following information is confidential. If you receive this Fax 1
transmission in error, please fax it back, to Nick Boulton’s attention, a :

destroy the original. Thank you! [
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Report of Analysis
( Client : Morrow Environmental Consultants Inc. Report Date: March 15/2001
Contact: Alex Man Lab Ref # : G210772
j Lab Quote #: DEB809-0991
: v yviy on by, Frpeeveen ons 3 iy welgm neviy 1alew wra wmimnn
’ RHNOI-14.6- RHN1-17-1- RHNI-17-1- RHM-18-2 RHNI:74-2-
Falle L wu oo e | il : ad il TH LY
} F2, C10-C16 Hydrocarboos 10.0 | uglg d 391 378 TR Fy:d
F3, C16-C34 Hydrocarbons 10.0 | ogig nd 1730 1710 180 22.1
C34-C50 Hydrocarbons 10.0 | uglg nd a7 m 19.1 13.8
F [Resemblance n o A EDMO? EDMO? EDMO? EDMO?
' Benzene 0.040 | mgfkg nd od nd nd nd
Ethybengens 0.040 | mgikg nd ad nd nd nd
) iF1, C6-C10 Hydrocarbons 10.0 | mg/kg nd nd nd nd nd
{mp-Xylenes 0.080 | mgke nd nd nd nd nd
| n-Xylene 0.040 | mgikg nd nd nd nd nd
'|' Tolnene 0.040 | mgricg nd d nd »d nd

EQL WWW-MMﬁmMMmummm

! RPMOT  Sonpjast shves asross o dicrsUmeter ofl fOsy WS 9954 9% EAGD S OSISRRE TSNS
paameter not detected | = EQL higher than listed due to dilution () Adjusted EQL
TR trace Jevel less than EQL 1 = EQL higher than listed due to dilution () Adjusted EQL

Iq. od




14:12 MAR 15, 2001 ID: FARXSERVER TEL NO: (S9@5) 898-8575 #165956 PAGE: {/z

T

Philin Analvtinal Servinea Cnrn 1

5735 Mridam Rnad )
Mississauga, Ontario, L4Z 1N9
tols (DOG) 800 9566 faie (DOE) 800 8676 ‘

Toll Free: 1-800-263-3040

Fax Cover Sheet !
F

Pages: 2 (including cover sheet)

Please Deliver to: Alex Man }

Morrow Environmental Cons

Unit E, 1420 Clarence RAve

Winnipeg MB [
R3T 1T6

Pax #: 1-204-477-9194

Serwire Mananer-: Rlaine Grant |
Fax #: (905) 890-8575 ) f

Phone:

- e g mmn e e = e S Emw mmseme ewemas e —————— ——

or unreadable, please call the above phone number.

REP21077201 S0 - ]

NOTE: The following information is confidential. If you receive this Fax ‘
transmission in error, please fax it back, to Nick Boulton’s attentior )Ad

destroy the original. Thank you! - ’
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MAR=14=01 18:24 From:PHILIP ANALYTICAL SERVICES CORFORAIION 9056908879

Philip Analytical Services Corp

T=sue P.02/04 Job=189

Report of Analysis
Client ; Morrow Bavisonmental Consultants Inc. Report Date: March 7/2001
Contact: Alex Msa Lab Ref# : G210660 .
Lab Quote #: DEB809-0991
rd
Analysis of Sail, expressed on a dry weight basis Client Ref#: W18018
BHO1-52 BHO-$-2
Parameter BQL | Uunlts
3001103736 | Replicase
F2, C10-C16 Hydrocarbons 10.0 | ugyg 34900 34200
F3, C16-CS4 Hydrocatbans 100 | ugig 70900 69400
[FA, C34-C50 Bydrocarbons 10.0 {vglg 15200 135100
; os |[oa EGDMO? EADMO?
0.040 | mgny 17 194
By Donzene 0.040 | mgrkg 4 482
» €6-010 Hydrocasbons 100 | mgikg 251 250
mp-Xylanes 0.080 | mgig ns 133
o-Xylene 0.040 | mg/kg 4.3 5.1
Toluene 0.040 | wgikg 138 152

EQL Batimatod Quantitation I imit =bwmlwdotmommuauhcmmiﬁe¢mmnﬁm

BGDMO? mmmMmmmmWMmmnmmdemmmmmmm

m Not Applicabls '

Page 1 of 1
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g mw ateiigg u°°u-Ja
} . a:u:.-.-:a.-.a=g=n-------a=a=--a
Injection pDate . 03/06/2001

5 59 39 M azqa::.a.nana.-:;
:59: P Seq. Line
] Sample Name ¢ 0660-35 100x = \I;ial : %g
Acq. Operator : p, MCLEOD Inj : 1
. Inj Volume : 1 ;3
| Sequence File : C:\HPCHEM\Z\SEQUBNCE\MRROSOI.S 2 g
( Method . §i \HECHEM\2\METHODS\ 405055 o Fol-5-2
ast changed . 03/05/200; 2:56:23 PM by D. McrLgop Weats
TNaoSE METHOD FOR FRONT CHANNG: ON FID IV IS FOR THE @ %NTI'IQ’I\‘f& UP To ;
INCLUDING Cs50 HYDROCARBONS BASED on THE SUGGESTED T B E PROGRAM BY
AMTAG/sQGTC.
DB-1HT, i5M, O.ZSMM, 0.1uM
===========:ﬂ------h.========================’========================
’ FID1 A, (MAROSGT\OIGE] 701.0)
counts | : ’
13
| 18000 -
| ' 16000 -
|
i 14000 -
-’ :
| 12000 -
| |
10000 a
| 3
&
| — | 5
] o
W (3]
‘ @ i |
- wn | f
6000 - KJ |
| i
| . il 1
| ) { |
1 | ‘ ﬂlj mN
| " i ool i
| ey ,I | ai (e §
! b | I ll il ” | A
@ .l [ | i ]L'l.! h | { II'!' a'
] g | il e ||' i HI I I - il <
| | | ! N y
i o5 RN " :
| { 1';1-11 [l iiu L
|‘ j;—-r—...é....',o...-’,s....zlo....zls...._:-_..-als

Strument 4 03/06/2001 6:40:50 pM D. MCLEOD Page 1 of 2




=388 P.04/04 Joo=)8Y
Mak=14=01 18:25 From:PHILIP AMALYTICAL SeRVICES COnpuRATION 056308515 l

vaupie Nama: 0660-34

------- -l'-!.':'.'.:'ﬂ.,‘,--ﬂ-“====‘B’8:"=-.:saa'a-:--"'ﬂ"l.!ﬂs..
~~, Injection Date : 03/06/2001 5:00:32 pM Seq. Line : 1¢
/ Sample Name : 0660-34 100X Vial : 1s |
Acq. Operator : D. MCLEOD Inj . 1 J
Inj Volume : 1 3 ’
Acqg. Method ¢ C:\HPCHEM\2\METHODS\4C505F.M l
Last changed ¢+ 03/05/2001 2:56:23 pPM by D. MCLEOD -
Analysis Method : C:\HPC}IE:M\Z\ME'IHODS\AMTAGIWF.M Q)H- O\ -B-2

Last changed . 03/07/2001 1:03:09 PM by D. MCLEOD _
" (modified afcer loading)

4C505F METHOD FOR FRONT CHANNEL ON FID IV IS FOR THE QUANTITATION UP TO nu

INCLUDING Cso0 HYDROCARBONS BASED ON THE SUGGESTED TEMPERATURE PROGRAM RY

AMTAG/SQGTC. i
DB-1HT, 15M, 0.25MM, 0.1UM
FID1 A, (MARGS0T\01SF1601.0)
counts PO b= o) o o
g2 8 2 ] g g
b I v v o v v
450&“" 1
' g
~
40000 -
35000 )
30000 -
25000
20000
15000 - §
&
(8]
| L ]
10000 = 8
:I % [ | .ﬂ. 8
] Z | it | | ;
— s MmN ITIYET N 2
1 © i 12 LI i | | @
© AESH L i 8. ) o
1 | IH, I P r_._"' JR N e i [ ]
il | AL L il IluJ;J I —_
0 "'é'"'1'0""1‘§_'"'2_'_o""21§""g'g 35

Instrument 4 03/07/2001 1:03:14 PM D. MCLEOD Dama 1 ~AF 9
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ANALY'UICAL SERVICES

Client: Morrow

Consultants Inc, Date Received: March 14/200;
Unit E, 1420 Clarence Ave Date Reported: Mareh 221200}
Winnipeg, MB, CANADA " Lab Raf#: Q210855
R3T I1T6 Lab Quoto#: * VG804-0490
Fax: 204-477-9194 Clieat Ref#: w1801
Sampled By: A. Man
Atm; Alex Man
Attached are your results for PAH’s

If you have any questions, pleass caj] R
your Service Manager at Philip Analytical Services Corp.

3735 MeApam Roan, Mo ia, ONTARWY, Caxang, 142 INY T (903) HO0RS60  Fax: (D05) RONS75 @ .
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ANALYTICAL SERVICES

Client: Morrow Envirenmental
Project Reference: W1801

Work Order Number: G2108558
Matrix: Soil

Compound

Naphthalene
2-Methylnephthalene
1-Methyinaphthalene
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)anthracens
Benzo(ghi)perylene

Acenaphthene-d10 (19-121 %)
Anthracene-d10 (27-126%)
3enzo(a)pyrene-d12 (44-136%)

EQL
Ha/g

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

" 0.05

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Polynuclear Aromatic Hydrocarbons (PAH’s)

Page 1 of 5

Units: Micrograms/gram (vg/g) dry weignt

BHO1-16-4

0.07
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

Surrogate Standard Recoveries (Control Limits)

82%
96%
91%

3735 MuAbaM Ruan, Mpsisanea, Oxtanmn, ¢

EQL
Holg

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

ANARA L2 INY T i3y ROH566 Fax: (903) KUDEST7S

BH01-21-2
DF=20

764
217
117
17.1
205
105
449
148
247
244
84.4
81.1
784
30.0
834
31.1
7.08
26.6

101%
98%
98%

EQL
Mgl

0.05
0.06
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05

Date: 22-Mar-{_

BH01-25-2 BHO01-26-2A BHO1-26 -

0.05
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd

69%
87%
80%

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

92%
97%
91%

Dup.

nd
nd
nd
nd

ho
nd
nd
nd
nd
nd
nd .
nd
nd
nd
nd
nd
nd

81%
96%
88%
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ANALYTICAL SERVICES
!
Client: Morrow Environmental Polynuclear Aromatic Hydrocarbons (PAH's)
Project Reference: W1801
Work Order Number: G2108558 Units: Microgrems/gram (g/g) dry weight
Matrix: Soil . Date: 22-Mar-01
Compound EQL BH01-27-2 EQL  BHO1-28-2 EQL BHO01-29-2 BHO1-30-2 BH01-32-3
' Halg Hglg DF=5 He/g
Naphthalene 0.05 0.69 0.25 220 0.05 0.50 0.07 0.40
* 2-Methylnaphthalene 0.05 nd 0.25 46.9 0.05 0.15 nd nd
1-Methyinaphthalene 0.05 nd 0.25 28.6 0.05 0.18 nd nd
Acenaphthylena 0.05 nd 0.25 12.3 0.05 0.25 nd nd
. Acenaphthene 0.05 nd 025 62.4 0.086 0.71 nd nd
Fluorene 0.05 nd 0.25 18.7 0.05 0.67 nd nd
PF ~anthrene 0.05 0.05 0.25 776 0.05 3.49 nd - nd
_ A(. .acens 0.05 nd 0.25 234 0.05 0.95 nd nd
Fiuoranthens 0.06 nd 0.25 33.6 0.05 2.93 nd nd
Pyrene 0.05 nd 0.25 38.3 0.05 2.39 nd nd
3enzo(a)anthracene 0.05 nd 0.25 13.5 0.05 0.98 nd nd
Chrysene 0.05 nd 0.25 16.2 0.05 0.88 nd nd
3enzo(b)fluoranthens 0.05 nd 0.25 14.3 0.05 1.08 nd nd
3enzo(k)Alucranthene 0.05 nd 0.25 531 0.05 0.42 nd nd
Benzo(a)pyrene 0.05 nd 0.25 15.0 0.05 1.02 nd nd
‘1deno(1,2,3-cd)pyrene 0.05 nd 0.25 5.13 0.06 0.64 nd nd
'benzo(a,h)anthracene 0.05 nd 0.25 1.1 0.05 0.10 nd nd
3enzo(ghi)perylene 0.05 nd 0.2 4.94 0.05 0.57 nd nd
“urrogate Standard Recoveries (Contro Limits)
*cenaphthene-410 (19-121 %) 91% 80% 63% 66% 61%
Anthracene-d10 (27-126%) 96% 90% 80% . 82% 88%

i. 3nzo(a)pyrene-d12 (44-1 36%) 99% 86% 84% 84% 82%

8743 MeAna Roap, Mussissataa, ONTani, Caxama 147 IN9 T2 05) 59083066 Fax: (905) 8575 9



ANMYTICAL SERVICKS

Cllent: Morrow Environmenta]
Project Reference: W1801

Work Order Number: G2108558
Matrix: Soil

Compound

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

Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)luoranthene
Benzo(k)ﬂuoranthene
Benzo(a)pyrens
Indeno(1 »2,3-cd)pyrene
Dibenzo(e,h)anthracens
Benzo(ghi}perylene

Page 3 of 5

LT T T

Polynuclear Aromatic Hydrocarbons (PAH's)

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

EQL
uglg

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10
Anthracene-d10
Benzo[a)pyrenemz

Method Blank

Resujt

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

82%
96%
88%

Upper
Limit

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Spiked Method Blani
% Lower Upper

Accept Recovery  Limit Limit
yes 71 42 107
yes 75 44 114
yas 82 46 118
yes 79 39 114
yes 76 ' 34 113
yes 84 ~ 36 120
yes 83 40 120
yes 97 42 124
yes 107 47 126
yes 105 46 125
yes ] 45 142
yes 102 46 148
yes 104 40 135
yes 112 40 129
yas 110 41 128
yes 98 35 132
yes 120 34 137
yes 116 38 130
78 19 121

101 27 126

101 44 136

57435 Meanam Reap, MINUNALGA, ONTARI Y, CAXADA LaZ AINY T (903) SBIGE  Fax: (903) 8904375

1~332 P.04/06 Jobegy) [

Date: 22-Mar.n

Accept

yes
yes
yes
-
" )
yes
yes
yes
yes
yes
yes
yves
yes
yes
yes
yes
yes
yos

yes
yes
yes
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Page 4 of 5
ANALYTICAL SERVICRS
H
Client: Morrow Environmenta) Polynuclear Aromatlc Hydrocarbong (PAH's)
Project Reference: w1801 Date: 22-Mar-01
Work Order Number: G21 08558
Matrix: Soi|
Spiked Sample: BH01-32-3
EQL Amount % Lower Upper
Compound Hg/g Spiked Recovery Limit  Limp Accept
Naphthalene 0.05 20 88 36 103 yes
2-Methylnaphthalene 0.05 2.0 86 33 123 yes
1-Methyinaphthalene 0.05 2.0 83 36 130 yes
Acenaphthylene 0.05 2.0 80 31 126 yes
. Acenaphthene 0.05 2.0 84 26 120 yes
Fluorenes 0.05 20 90 31 123 yes
P*=nanthrene 0.05 2.0 97 36 118 yes
4 racene 0.05 2.0 98 45 115 yes
Fluoranthene 0.05 2.0 108 29 130 yes
Pyrene 0.05 2.0 106 23 133 yes
Benzo(a)anthracane 0.05 2.0 o8 38 138 ves
. Chrysene 0.05 20 101 37 148 yes
Benzo(b)ﬂuoranthena 0.05 2.0 102 22 147 yes
Benzo(k)fiuoranthene 0.05 20 106 31 132 yes
3enzo(a)pyrene . 0.05 20 106 38 123 yes
‘Indeno( 1.2,3-cd)pyreng 0.05 20 97 20 135 yes
}ibenm(a.h)anm:acene 0.05 20 112 25 137 yes
Senzo(ghi)perylene 0.05 2.0 112 18 138 yes
Surrogate Standarg Recoverios
~cenaphthene-d10 86 19 121 yes
Anthracene-d10 100 29 126 yes
8nzo(a)pyrene-d12 97 40 130 yes

3733 MeAua o, M, Oxpagin, CANADA LAZ INY  Tias (VN3) HODHSOG  Faxe (W03) nung373 @
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ANALYTICAL Si RVICES

”

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

Project Reference: W1801 Date: 22-Mar.
Work Order Number: G2108558

Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
Dup. = Duplicate
DF = Dilution Factor

Date received: March 14, 2001
Date extracted: March 19, 2001
Date analysed: March 20 & 21, 2001

ANALYTICAL METHOD:

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromethane. The extracts were cleansd up using alumina column chromatography. Analysis was
performed by gas chromatography/mass speclrometry using U.S. EPA Method 8270C (moadified).

REPORT DISCUSSION:

Some of the samples

Note: Estimated quantitation limit is the lowest concentration that can be reliably achieved within specified
limits of precision and accuracy during routine laboralory operating conditions.

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

accepled testing mothodologies 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 coniractual arrangement.

JOB APPROVED BY:

3735 MeApan Howp, Movisaess, Osnaai, Cazany L47 ING T2 (903) RON-H366 Fax: (9U5) ROOH575 @
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Philip Analytical Services Corp

Report of Analysis
Clicnt : Morrow Eavironmental Coasultants Inc. Repart Date: March 22/2001
Contact: Alex Man LabRef# : G2108ss
Lab Quote #: VG804-0490
Analysis of Soil, expressed on a dry weight basis : Fy Client Ref#: w1801
BHO01-194- HHO1-21-2. BHOL.2]-2- BH01-25-2- BH01.26-2A
Parameter EQL | Units 010308 010308 010308 010306 510301
3001/03/08 | 30003/08 | Replicsts | 2001/03/06 | 2001/03/07
, C10-C16 Hydrocarbons ' 100 | ugig nd 6270 5100 vd od
F3, C16-C34 Ryarocarvons 10.0 | ugrg »d 8110 7300 nd nd
[F4A, C34-C50 Hydrocarbons 100 | ugig od 1590 1380 nd a
Ba na oa BGDMO? EODMO? Da na
Ilnmg 0.040 | mgicg od 0.216 0.204 nd nd
Ibenzenc 0.040 | mgikg ad s 383 nd nd
Fl, C6-C10 Hydrocarboas 10.0 | mgikg nd 185 106 nd nd
tmp-Xylenes 0.080 | mgag nd 20.9 20.6 nd ad
o-Xylene 0.040 | mg/kg nd 122 13.0 nd nd
Tolucne 0.040 | mgikg ad 0.732 0.732 nd nd

BQL Euimhdwﬁmlimit=mmormpulmmnmkqmaﬁﬁdwhhmﬁlm
EGDMO? Comrﬁmmdnlamunuunﬁwﬁucmmoﬂmgemaonmmmhmm&mmmm
na Not Agplicable

od parametsr nol detected | = EQL higher than listed due to dilution () Adjusted EQL

Page 1 of 2
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Philip Analytical Services Corp

Report of Analysis
Clicnt : Morrow Bavironmental Consultants Toc, Report Date: March 22/2001
Contact: Alex Man LabRef # : G2108s5
Lab Quote #: VG804-0490
g
Analysis of Soil, expressed on a dry weight basis FL{ y Client Ref¥: w1801
BH01-27:23- | BHO01-283- | BHOJ.292- | BROL-30-2 BHO!-32-3-
Parameter EQL | VUnits 020307 010307 010307 010209 010309
2001/03/07 | 3001/03/07 | 2001/03/07 | 2001/03/09 3001/03/09
100 | ugrg s %43 ™ od 04
10.0 | wglg ™ s 4.1 10.3 o
100 |wgyg = 141 1.4 nia v
s [ns BMO? BoDMoO? EDMO? H40? n
0.040 | mgig nd 4.2 od od od
0.040 | mg/kg 0.288 .69 ad od nd
100 | mgng 24 4.8 nd nd nd
0.080 | mgikg nd 6.66 nd nd od
0,040 | mg/iyg 0.041 2.60 ad nd od
0.040 | mgig »4 352 nd nd od

BQL Hmbdwmmwmwum”mwmhgmﬁﬂd%mnﬁdm.
EDMO? Contaminant chutes across the diessl/motor il angs but does not maich reference standards.
BGDMO? Contaminant ehites across the gasoline/diesel/motor oil renge bux does not match our reference standards.
EMO?  Contaminani clutes in the motor oil range but does not match peference standard.

Not Applicabls

parameter nol detected 1 = BQL Nigher than Listed duo to dilutlon ) Adjustad RQL

trace level less than BQL | = BQL higher than listed due 1o dliution () Adjustcd EQL

g2a

Page 20f2




1552 P.03/03 Jobegrs

The PID profile for samples BH01-21-2-010308 and BHO1-28-2-010307 did not come to 3 baseline at

C-50. Gravimetric analysis for

heavy oil (CCME F4

Standard method protocol is recommended. =

mvimenic)malysisbasedonCamdaWidc

Clien: Morrow Bavironmental Consultants Inc. Date Received: March 14/2001
Unit B, 1420 Clarence Ave Date Reported: March 22/2001
Winnipeg, MB, CANADA Lab Ref#: G2108s5
R3T I1T6 Lab Quote#: VG804-0499
Pax: 204-477-9194 Client Regr; Wiso1
Sampled By: A. Man
At Alex Man / '
Certificate of Analysis
(CCME F4 analysis of soil:
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Philip Analytical Services Corp

=800

P.01/08 .lob-Zl_l

Report of Analysis
Cliens ; Morrow Bavironmental Consultants [nc. Report Date: March 27,2001
Contact: Alex Man Lab Ref ¥ : G210933
Lab Quote #; VG804 0490
i
Analysis ofSoﬂ.umedmadsywﬁghcbuia ey / Client Ref#: W1iso01
Py S
BROL-3M4-1- | BHOL-34-1- | BHOL.36.1. BHOL36.7- BH03-37.3.
Parameter EQL | Unlts 010316 010314 010314 010314 010314
2001/03/14 Replicate 3001/03/14 3001/03/14 3001/03/14
10.0 | ugig nd vd 2150 TR 7.6
10.0 | ugig X 6.3 2960 25.1 a2
10.0 | ugig 508 437 9 ™ 64.2
nom BMO? BMor BODMO? EDMO? BDMO?
0.040 | mpixg nd ad 6. nd »d
0.000 | mgng 04 i @ ) na o4
10.0 | mg/kg nd nd e nd nd
0.080 | mg/kg nd nd 8312 nd od
lo-Xylene 0.040 | mang od nd 20.4 nd nd
Tohuene 0.040 | mgig 4 nd 104 nd nd
EQL memnnonumimhuuwdom”mummuqnmﬁdmhmﬁum
EDMO? Mmmmhmmwmm‘lmc but does not match reference sandards

Nat Applicable

trace jovel less than BQL | =

wmh&emdlwemmwmlchﬁmmm.

parameter not detected I = EQL higher than listed due to dilstion () Adjusied BQL

EQL highar than listcd due to dilution () Adjusied EQL

Page 1 of 2
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Phillp Analytical Services Corp

Report of Analysis
: Client : Morrow Environmengy) Consultants ne. ReportDate:  Maren 97,900,
Coatast: Alex Man Lab Ref § 6210933
Lab Quote #: VG804 0490
Analysis of Soj), Cxpressed an a dry weight basis F"[/ Client Rogy: w1801
BHOI402- | BHOI43. i
P | BQL | Vol 010315 010316
2001/03/18
» C10-C16 Bydroesrbang 100 | ugsg 68.9 d =
[I : F3, C16-C34 Hydrocarbon 10.0 | ug 330 ad
I ©€34-C50 Mydrocarbens 100 | wgg 13 "
m s 1 Mto ™
’ 0.000 | mgrg nd nd
0.000 | pngneg ” »d
= F1, C4Cl0 Hyérocarbons 100 | mpg od nd
\ Xylenes 0.080 | mgng nd nd
o-Xylave 0.040 { mgrcg Y nd
’ Tolucne | 0060 [ mpag nd ad

Parameter nof detected I = EQL higher

than listed due 1o dituiog () Adjomed EQL
PSWDMOMMWCMGI and motor oi,

Page 2 of 2
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3054308575

T-300 P.03/05 Job-gzg ‘

|
|

)

ronmental Consultanis [ng. Date Received: March 20/200; r
Uni¢ B, 1420 Clarence Ave Date Reported: March 27/200;
Winnipeg. MB, CANADA Lab Regy: G210933 ’
R3T IT6 Lab Quotey: VG804 0490
Fax; 204-477-9194 Client Ref#: wW1soi !
Sampled By: Alex Man
Aten: Alex Man
Interim Certificate of Analysis
Codes: 07 Contaming the diesel/ referance .
Dua = Chmuuundgaht:::::zmwgluﬂg:aE;SE;:EE;Jﬂ£:::;;f:::1:Luuuanmu:eﬁmnmemmmhnu
EMO? g:‘mnﬂmubgmuhmsmﬁlmbmdoummuhnrmnm
na Afpﬁn
ad net detected !=aq1,asmuunlmduewdihdon () Adjusted BQL.
PSWDMo i ; ;
TR :E:?;;unuunnnigig | e
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Cliens: Mormrow Eavironmeny,) Consultants Ing,

8058900575 T-300 P.04/05 Job-22¢

Date Received: March 20/200)
Unit B, 1420 Clarence Clarence Aye Date Reparted: MAI':‘J:Z?IZOO]
Winaipeg, M3, CANADA Lad Regy: G210933
R3T 176 Lab Quotat; VG804 0490
Fax 204-477-9194 Client Regy- Wiso0;
Sampled By: Alex Man
Attn: Alex Mag
o Certificate of Analysis
Additiong] Commenys-
Bxtracigble Hydrocarbang (CCME, R2, B3, F4) analysis of soil&
Please pote thag the FID pr

oﬁledidmtmme

mplcs BH01-34-I-010314.
BH01-36-I-010314 andBHOl-m-Z-OlOSlS Gnvm:mg
recommended,

) for heavy ojf is



vooe emaeo VAL SERVICES CORPORATION 9058300575 T-900 ‘ P.05/085 Job-225

Thankypu mrmmm&mmmmemm-muam foryourmamlcairoquirenunb. We hope we

services. The answers you proyide will hel,
complets the form and mall or fax i¢ (805-000-8675} to us at your earflost convenlence, ?

Poor Excallont
Delivered on time, o....1....2....3....4....5 NA
Condiﬁonofordar. o....1....2....3...,4....5 NA
PeRsoNNEL: Salos & Service Deparimont Managers
Availability 0....1....2....3....4....5 Ny it s 3....4....5 M
Anill!yloansweryourlochnicaiinquﬁ'fes. o....1....2....3....4....5 NA o....1....z....a....4....s NA
Responsivenesslnhandﬂngynurmquoa;s. o....1....2....3....4 5 NA Qi beraiton . 8 4 5 NA

ANALYTICAL REPoRTS:

Received on the date initially requestad,

o....1....2....3....4....5 .
RmedmmeMesmwudemGMtory. o....1....2....3....4....5
Pmsenledlnanamophbbfomut o....1....2....3....4....5
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%
ANALYTICAL Stirvicgs
Clieat: Morrow Environmengs] Consultants Ine. Dats Recejveq: March 20/200
Unit E, 1420 Clarence Ave .’ Date Reported: March 30/2001
R3T 176 Lab Quote#: VG8go4 0490
Fax: 204-477-9194 Client Refy- w1801
Sampled By: Alex Man
Attn: Alex Man
Attached are your results for PAR’g
If you have 2y questions, Pleass caj] Elaine Grane,
your Service Manager g Philip Analyticy] Services Corp.

$T3S MeApay Ru.m.;\lmw.m. Oxrapn, CaNapa Liy INY  Th: (on3y concene .



Page 1 0f 5

ANALYTICAL SERVICES )
Client: Morrow Environmental Polynuclea: Polynuclear Aromatlc Hydrocarbons (PAH'S)
Project Reference: W1801 .
Work Order Number: G210933B Units: Micrograms/gram (ug/g) dry weight Date: 30-Mar-01
Matrix: Soil .
Compound EQL BHO1-34-1 BH01-34-1 EQL BHO01-36-1 EQL BH01-36-7 BHO01-37-2
polg 010314 010314 uglg 010314  pglg 010314 010314
Dup. DF=100 : I
Naphthalens 0.05 0.53 0.50 5.00 595 0.05 1.73 0.56 l
2-Methyinaphihalene 0.05 0.08 0.08 5.00 175 0.05 0.45 0.37 ]
1-Methylnaphthalene 0.05 0.08 0.08 5.00 944 0.05 0.24 0.27
Acenaphthylene 0.06 0.086 0.05 5.00 15.3 0.05 0.06 0.89
Acenaphthene 0.05 0.18 0.16 5.00 235 0.05 0.64 058 |
Fluorene 0.05 0.13 0.12 5.00 107 0.05 0.34 e ) |
Phenanthrene 0.05 0.37 0.29 5.00 348 0.05 1.38 414
Anthracene ' 0.05 0.09 0.06 5.00 107 0.05 0.42 2.40 '
Fluoranthene 0.05 0.28 0.19 5.00 242 0.05 0.92 6.32
Pyrene 0.05 0.23 0.15 5.00 221 0.05 0.80 7.26
Benzo(a)anthracene 0.05 0.09 0.05 5.00 71.2 0.05 0.27 4.16
Chrysene 005 007 *0.04  5.00 66.3 005 023 431 |
Benzo(b)flucranthene ' 0.05 0.10 0.06 5.00 70.7 0.05 0.29 5.27 '
Benzo(k)fluoranthene 0.05 nd nd 5.00 246 0.05 0.11 1.65
Benzo(a)pyrene 0.05 0.08 0.05 5.00 62.5 005 027 5.32 .
Indeno(1.2,3-cd)pyrene 0.05 0.05 *0.04 5.00 32.6 0.05 0.16 3.21
Dibenzo(a.h)anthracane 0.05 nd nd 5.00 5.03 0.05 nd 0.53
Benzo(ghi)perylene 0.05 nd nd 5.00 26.7 0.05 0.14 3.18 =‘
Surrogate Standard Recoverles (Control Limits) -
Acenaphthene-d10 (19-121%) T1% 65% N/A 79% 79%
Anthracene-d10 (27-126%) 64% 59% N/A 67% 67% |
Benzo(a)pyrene-di2 (44-136%) 79% 73% N/A ' 83% 91%

5735 Mt:Auan Roaw, Misssa Ga, ONtameo, Caxana 147 ING e (90S) RIDHSOH - Fax: (903) HU-RSTS (
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ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801

Work Order Number: G2109338
Matrix: Soil

Compound

Naphthalene
2-Mathylnaphthalene
1-Methylnaphthalene
Acenaphthylene
\cenaphthene
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

EQL BH01-40-2 BH01-43-0

Helg

0.05
0.05
0.05
0.06
0.05
0.05
0.0
0.05
0.05
0.05
0.05
0.0
0.05
0.05
0.05
0.05
0.05
0.05

Polynuclear Aromatic Hydrocarbons (PAH's)

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

010315

0.79
0.23
0.18
0.05
0.25
0.17
0.80
0.26
1.43
0.92

0.44
0.43

0.64
0.21
0.44
0.29
0.07
0.25

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10 (19-121%)
Anthracene-d10 (27-126%)
Benzo(a)pyrene-d12 (44-136%)

$735 MLADAM R, Misstsancta, Oxrati, Caxana 147 INY - Tas (905) BOOH366  Fax: (905) RODHSTS

68%
62%
80%

Page20of 5

010316

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

72%
63%
78%

Date: 30-Mar-01
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ANALYTICAL SERVICES

Client: Morrow Environmental
Project Reference: W1801

Work Order Number: G210933B
Matrix: Soil

Compound

Naphthalene
2-Methylnaphthalene
1-Methylnaphthalene
Acenaphthylane
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

EQL
Kglg

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05
0.05

Surrogate Standard Recoveries (Control Limits)

Acenaphthene-d10
Anthracene-d10
Benzo(a)pyrene-d12

§735 MeADAM Roam, Missesauca, O, Canana LdZ [NO TEL (905) 8908566 Fax: (V03) RYOHITS

Page3of 5

Y

Polynuclear Aromatic Hydrocarbons (PAH's)

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

Method Blank
Upper
Result Llmit Accept
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.05 yes
nd 0.06 yes
nd 0.05 yes
nd 0.06 yee
76%
64%
7%

Spiked Method Blank

% Lower Upper
Recovery Limit Limit

a6 42 107
70 44 114
75 46 110
74 39 114
67 34 113
74 36 120
75 40 120
78 42 124
82 47 1268
83 46 125
72 45 142
73 46 148
88 40 135
86 40 129
83 41 128
85 35 132
88 34 137
85 38 130
68 19 121
64 27 126
80 44 136

Date: 30-Mar-01

l

|

Accept I

yas
yes
yes
yes
yor
yt

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

yes

yes
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ANALYTICAL SERVICES

. Client: Morrow Environmental
Project Reference: W1801
Work Order Number: G210933B

. Matrix: Soil

Compound
'i Naphthalene

' 2-Methylnaphthalene

1-Methylnaphthalene

| Acenaphthylene

Rivace

( ~ “naphthene

. .Jrene
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

Surrogale Standard Recoverles
Acenaphthene-d10

Anthracene-d10
Benzo(a)pyrene-a12

EQL
ng/g

0.05
0.05

0.05
0,05

0.056

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

Page 4 of 5

Polynuclear Aromatic Hydrocarbons (PAH's)

Spiked Sample:

Amount
Spiked

2.0
2.0
20
20
2.0
20
2.0
2.0
2.0
2.0
20
20
20
20
20
20
20
20

%
Recovery

63
as
74
73
69

74

Lower
Limit

35
33

36
31

26
K]
36
45
29
23
38
37
22
31
38
20
25
18

19
29

Upper
Limit

103
123
130
126
120
123
118
115
130
133
138
148
147
132
123
135
137
138

121
126
130

§733 MeADAY Hoan, Misssautia, ONvanio, Canana L7 INO  Tri: (DOS) HUO-B366  Fax: (903) BORSTS

Date: 30-Mar-01

Accept

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

yes
yes
yes
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ANALYTICAL SCRVICES )

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

Project Reference: W1801 Date: 30-Mar-01
Work Order Number: G210933B

Matrix: Soil

Legend: EQL = Estimated Quantitation Limit
nd = Not detected above EQL
Dup. = Duplicate
DF = Dilution Factor
* = Detected below EQL but passed compound Identification criteria
NJA = Surrogate recovery could not be determined due to high dilution

Date received: March 20, 2001 [
Date extracted: March 28, 2001
Date analysed: March 28 & 29, 2001 l

ANALYTICAL METHOD:.

The soil samples (10 grams wet weight) were mixed with sodium sulfate and extracted with a 1:1 mixture of
acetone:dichloromethane. The extracts were cleaned up using alumina column chromatography. Analysis was ]
performed by gas chromatagraphy/mass spectrometry using U.S. EPA Method 8270C (modified).

REPORT DISCUSSION:

The sample BH01-36-1 010314 was run at a dilution factor due to elevated levels of target and nontarget compounds
present which would exceed the calibration range of the instrument and cause contamination of the equipmant l
if run undiluted. The quantitation limits for this sample are higher than the EQL's for undiluted samples as

indicated above. The amounts reporled have been correctad 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 hersin has been done in accordance with normal professional standards using - ‘
accepted testing methodologles and QA/QC procedures. Phillp Analytical is limited in liability to the actual cost

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

JOB APPROVED BY: “ |

Chemist l

3745 MCAM ROAD, MIsSsateA, ONTARIO, Caxaia 1. 12 IND  Tr(903) BY0-HIG6  Fax:(909) RY0-H575
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] PHILIP ANALYTICAL SErviICES (MIssissA UGA) QUESTIONNAIRE

] Thank you for choasing Philip Analytical Services - Mississauga for your analytical requirements. We hope we have met your
expectations. We now ask a little of your time o answer a few questions conceming our services. The answers you provide will heip
us to serve you better. Please complete the form and mali or fax It (905-800-8678) to us at your earllest convenlence,

’ Please indicate on a scale of 0 (poor) to 6 (excellent), or NA (not applksblo). how satlsfied you were with the quality of the following:

{ Horn.e OrRpERS:
1, Poer Excsllant
' Delivered on time. 0....1....2....3....4....5 NA
i Condition of order. 0....1....2....3....4....5 NA
s_ PERSONNEL: Sales & Sorvice Department Managers
i Avallabllity 0....1..,.2....3 4 5 NA 0....1....2....3....4....5 NA
l._,‘Abllltytoansworyourtod\nimlinquiﬁes. JEPENRL, [ e - T | 5 NA TR S RN, T NA
| Responsivenesslnhandlingyourraquasts. 0....1....2....3....4....5 NA LT TR R S R\
E ANaLYTICAL REPORTS:

Recaivadonhedatoinlﬂaﬂyroquostod. 0....1....2....3....4....5 N
4 R :adonthedatesclmduledbytholaboratory. . DU TOT. D a

Presented in an acceptable format. 0....1....2,.,.3....4....5

-Based on your experlence, would you recommend Phillp Analytical Services to your calleagues?
| YES NO

e ——

i -Dlease use the space provided for any additional comments or suggestions.

(l -Marne: : Company:

“Projeet: Date:

_ We *hank you for your support and for taking the timae to complete this survey.
.

|



Philip Analytical Services Corp

Report of Analysis
Client : Morrow Environmental Consultants Inc. Report Date: April 3/2001
Contact: Alex Man LabRef# : G211075
Lab Quote #: VG804-0490
Analysis of Soil, expressed on 8 dry weight basis * Client Rets: w1801
I I M0als. | EROL212. | BEOIZSZ | EHOIL. | BEDISGL-
Paramater EQL | Units 010308 010308 " 010307 010114 010314
2001/03/08 | Repileste | 2001/03/07 | 200U/03/14 | 2001/03/14
(Gravimetry) 100 | mgikg 5320 5450 693 263 1740

EQL Batimated Quantisation Limit = lowest level of the parameter that can ba quantified with confidence.

Pusolof’i




Philip Analytical Services Corp
Report of Analysis

Client : Morrow Environmental Consultants Inc.
Contact: Alex Maa

Analysis of Soll, expressed on a dry welght basis

Report Date:

Lab Ref# :

Lab Quote #:

Client Ref#:

April 3/2001
G211075
VG804-0490

Wwiso1

l , BHO140-3-
EQL | Uniis 010318

300103118

Fﬂ(&w 100 | mg/kg 306

BQL mwmmm-mmawpmmtmu@imnwmmem

Page 2 of 2



PHILIP ANALYTICAL SERVICES (MISSISSAUGA) QUESTIONNAIRE

Dear Client:

Please indicate on a scale of 0. (poor) to 5 (excellent), or NA (not applicable), how safisfied you were with the quality of the following:

BoTTLE ORDERS:

Poor Excsllent
Delivered on time. 0....1....2....3....4....5 NA
Condition of order. 0....1....2....3....4....5 NA
PERSONNEL: Sales & Sanrlqe Department Managers
Availability 0....1....2....3....4....5 NA 0....1....2,...3....4....5 NA
Abllity to answer your technical Inquiries. Ova¥ e Bosin Bl 8 NA 0....1....2....3....4....5 NA
Responsiveneasinhandllngyourroquesls. D.onod viii 20043 4....5 NA O vvitucaiZociida4....5 NA
ANALYTICAL REPORYS:
Recsived on the date Inltially requested. 1 R, R SOOI SO
Rooeivodonthsdazeschaduledbyﬂmlabomtom Qi Vi 2 n B B 8
Presented in an acceptable format. Oovant v docalin,4,....5

Based on your experlence, would you recommend Philip Analytical Services to your colleagues?
YES NO

Please use the space provided for any additional comments or suggestions.

Name:

Company:

Project: Date:

Wa thank you for your support and for taking the time to complete this survey.
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Philip Analytical Services Corp

5735 McAdam Road \
Mississauga, Ontario, L4Z 1N9 )
tel: (905) 890-8566 fax:(905) 890-B575
Toll Free: 1-800-263-9040

Fax Cover Sheet

Pages: 2 {including cover sheet)

Please Deliver to: *Alex Man"

Morrow Environmental Consultants Inc.
Unit E, 1420 Clarence Ave

Winnipeg MB

R3T 1T6

Fax #: 1-204-477-9194

Service Managers: Elaine Grant

Fax #:  (905) 890-8575 )
Phone:

Please review the following Project Opening Notice (PON)
and contact indicated Service Manager regarding any errors
or omissions.

PON210660

NOTE: The following information is confidential. If you receive this F )
transmission in error, please fax it back, to Nick Boulton’s attention, ar
destroy the original. Thank you! '



l ; ** REVISED ** PROJECT OPENING NOTICE

Client: Morrow Environmental Consultants Inc. Project Number: G210660 rriority:  Normal
e
Sample Arrival Date: 2001/02/28
] ( fddress: Unit E, 1420 Clarence Ave Received: 2001/02/28 09:50:20
Defined: 2001/02/28 12:59:49
] City/Province: Winnipeg MB  CANADA Defined By: GLM
Postal Code: R3T 176 Service Manager: EFG Sales Manager: VGE
Contact: Alex Men Due Date: 2001/03/07
[ Telephone #: 204-475-4133 Fax #:  204-477/9194 Last revised by: GLM  Revised Date: 2001/02/28
— L oo vl SO
: Y
Invoice to Contact [ ] Accounting I3 Other ) Soapled by: Kl Masi
’ Company: Agassiz Morth Associates Ltd. Sampling dates: 2001/02/26
Address: 1214-B Chevrier Boulevard Client PO #:
Client Reference #: W18018
{ City/Province: Winnipeg MB CANADA Lab Quote #: DEBB09-0991
Postal Code: R3T 1¥3
I Attn of: Doug Ramsey PON _Generated: 2001703702  10:08:43
# # Due Reviged List List Adjusted | Adjusted
of | to Test Test Description
| samp |bill Date Date Cost Per Total Cost Per Total
! 1 1] DISP-FE-S0| Environmental Sample Disposal Fee |2001/03/07 $1.20 $1.20 $0.00 $0.00
| . 1 1| EHB-CCM-SO| Extractable Hydrocarbons, C10-C50¢ |2001/03/07 $85.00 $85.00 $460.00 $60.00
] 1 1| PAR-001-50| Polynuclear Aromatic Hydrocarbons¢ |2001/03/07 $330.00 $330.00 $125.00 $125.00
: 1| 1| VGC-CCH-SO| BTEX and Total Purgeable Hydrocarb |2001/03/07 $140.00 | $140.00 | $65.00 |  $65.00
|
) $556.20 $250.00
Camaiial OSA122.MB.CWS . 55.05%
Praoject
l gi,cémt: or Analysis Discount: 0.00% o $0.00
$306.20
[ Analysis Total: $250.00
! Containers:
' Sub-contracting: ;
i, Courier: Federal Express $17.69
| Elaine Grant Other:
( N Professional Time:
Service Mgr:
] Customer: Page 1 of 1 Project Total: $267.69

, Prices to be reconciled to quote prior to invoicing. Please ensure quote number is properly referenced.



PROJECT OPENING NOTICE

Client: __ Morrow Environmental Consul tants Inc. Project Number: G210933 Priority: p )
Sample Arrival Date: 2001/03/20 i
Address: Unit €, 1420 Clarence Ave Recefved: 2001703720 11:11:53 -
Defined: 2001703720 16:24:30 o
City/Province: Winnipeg M8  CANADA Defined By: GLM o
Postal Code: R3T 176 Service Manager: EFG Sales Manager: VGE
——— a
Contact: Alex Man 2 Due Date: 2001/03/24 B
T : 206-475-41 -477- i : : o
elephone # 33 Fax #:  204-477-919¢ Last revised by: Revised Data:
invoice to: Contact (V) Accounting ()  other ¢ Sampled by: Alox Man
Companys Sampling dates: 2001/03/14 to 2001/03/16
Address: Client po #:
Client Reference #:  wiaoy T
City/Province: Lab Ouote #- VG804 0490
Postal Cede:
Attn of: . PON Generated: 2001/03/20 16:32:45
¥ W Due Revised List List Adjusted Adjuste
of to Test i
samp [bilt Test Description Date Date Coat Per Tatal Cost per Total 1
6 6| 01sP-Fe-s0 Environmental Sample Disposal fee 2001/03/26 $1.20 $7.20 81-10) $7.2
8| &) EHB-CCM-50| Extractable Hydrocarbons, c10-c50¢ [2001/03/25 $75.00 | ss50.00 375.’6 $450. 0y ]
6 6| PAH-001-50 Polynuclear Aromatie Hydrocarbons( 2001703726 $270.00 | s1,620.00 8279(00 81.620.QT'5
-3 6| vGe-cen-sol pTEX and Total Purgeable Hydracarb 2001/03/26 $115.00 $690, 00 sﬁs_.ng $6, j :
|
o}
|
1
: $2,767.20 $2,767.20
Comments: OSM?B.CHS.HANITDM.&\!V one jar for 0.00%
_2!101'36‘7'0!0316. Analyse for Fi and D?;:;&‘::: ar Analysis Discount: 0.00% or $0.00
PAH first, $0.00
Analysts Toral:  $2,767.20
[_Containers:
Sub-contracting:
Courier:
Elalne Grant Others “
fesei ima:
—— Professional Time
Customer; Page 1 of 1 Project Total: -_sz.,m\z-o
Prices to be reconciled to quote prior to invoicing,

Please ensure quote number is properly refarence

d.



| PROJECT OPENING NOTICE

Client: Morrow Envirormentsl Consultants Inc. Project Numbar: 6210855 Priority: Normsl
. -—-—-—-—_____
i Sample Arrival Date: 2001703714 :
i _ Address: Unft E, 1420 Clarence Ave Received: 2001/03/14  10:18:28
{ Def ined: 2001/03/14  15:07:13 —
City/Province: Winnipeg MB  CANADA Defined By: ANH
Postal Code: R3T 116 Service Manager: EFG Sales Manager; VGE
Sl Sy
Contact: Alex Man Due Date: 2001/03/21
Telephone #: 204-475-4133 Fax #:  204-477+9194 Last revised by: Revised Date:
T e e
: Y i
Inveice to Contact ('] Accounting ]  oOther [ ) sampled by: _ A Man -
Company: Sampling dates: 209/03706 to #301/03/09
Address: Client PO #:
Client Reference #: W1801 45 i
City/Province: Lab Quote #: V6804790
Postal Code:
Attn of: PON Generated: 2001703715  12:05:48
] # # Due Revised List List Adjusted | Adjusted
: of | to | Test Test Description .
l samp (bill Date Date Cost Per Total Cost Per Tatal
:‘ 9 9 | DISP-FE-SOf Environmental Sample Disposal Fee 2001/03/21 $1.20 $10.80 $1.20 $10.80
9 9| EHB-CCM-50| Extractable Hydrocarbons, C10-C50¢ 2001/03/21 $75.00 $675.00 $£60.00 $540.00
, 9 9 | PAH-CME-SO Polynuclear Aromatic Hydrocarbons( |2001/03/21 $280.00 | $2,520.00 $125.00 | $1,125.00
9 9 | VGC-CCH-SO| BTEX and Total Purgeable Hydrocarb 2001/03/21 $115.00 | $1,035.00 $565.00 $585.00
w
j $4,240.80 $2,260.80
Comments: QSA157. CWS/MB 46.69%
Project
! nfxﬁt: or Analysis Discount; 0.008 o $0.00
$1,980.00
_ Analysis Total:  $2,260.80
| Containers:
Sub-contracting:
Courier:
Elaine Grant Other:
= Professional Time:
: SL. .ce Mgr:
] Customer: Page 1 of 1 Project Total: $2,260.30

Prices to be reconciled to Quote prior ta invoicing. Please ensure quote number is properly referenced.



Philip Analytical Services Corp

5735 McAdam Road
Mississauga, Ontario, L4Z 1N9
tel: (905) 890-8566 fax:(905) B90-8575
Toll Free: 1-800-263-9040

Fax Cover Sheet

LS

- N

Pages: 2 (including cover sheet)

Please Deliver to: "Alex Man"

Morrow Environmental Consultants Inec.
Unit E, 1420 Clarence Ave

Winnipeg MB

R3T 1T6

Fax #: 1-204-477-9194

Service Manager: ©Elaine Grant

Fax #: {905} 890-8575
Phone:

Please review the following Project Opening Natice (PON)

and contact indicated Service Manager regarding any errors
or omissions. :

PON210855

NOTE: The following information is confidential. If you receive this Fax')
transmission in error, please fax it back, to Nick Boulton’s attention, anc

destroy the original. Thank you!




VoeYe TLWIFY) JOb‘Ws
PROJECT OPENING NOTICE
Client: Norrow Environmental Consultants tnc. Project Number; G211075 Priority:  pugy
| Semple Arrival pate: _ 2001/03/29
(' address: Unit €, 1420 Clarence ave Received: 2001/03/29 14:25:43 —
[ _ Def{ned: 2001/03/30  09:31:45
| City/Province: _ Winnfpeg W8 caraon Defined By _ANH I
Postal Code: R3T 116 , Service Manager: EFG Sales Manager: voe
-_m
Contact: Alex Man Due Date: 2001/04/03
Telephone #: 206-475-4133 Fax #:  204-477-9194 Last revised by: Revised Dato:
Invoice to: Contact (] Accounting L1 other ¢y Sampled by:
Company: Sampling detes: 2001/03/07 to 2001/03/15 o
Address: Client Po #:
Client Reference #: w1801
City/Pravince: Lsb Quote #: VG804-0490
r Poctal Codo: o o
] Attn of: _ PON Generated: 2001/03/30 09,3254
- # # ] Due Revised List List Adjusted | Adjusted
of to Teat i} ipti
{ samp bill Teat Description Date Date Cost per Total Cost Per Total
. 5 5| F4-ccu-so Hineral 0il end Grease (CCME, F4 b 2001/04/03 $57.00 $285.00 _-‘553700-—'323-'1.5&.
I
]
f
$285.00 $285.00
Project
e Disc:unt: or Analysis Discount:  0.00% . $0.00
$0.00
| - —— Analysis Total: $285.00
| Contaflners:
Sub-contract ing:
~ Courier:
Elaine Grant Other: i
Professional Time:
ervice Mar:
Customer: o Page 1 of 1 Project Toral: ~-S$285.60
Prices to be reconcilad to quote prlor to inv

oicing. Please ensure Quote number Is

Properly referenced.






MORROW ENVIRONMENTAL CONSULTANTS INC,

APPENDIX I1I

Survey Data







Station

GAS10
GAS40
PIER8W
PIERTW
WATER10
WATER30
TOP
BH1
BH2
BH3
BH4
BH5
BHeE
BH7
BH8
BH9
BH10
BH11
BH12
BH13
BH14
BH15
BH16
BH17
BH18
BH19
BH20
BH21
BH22
BH23
BH24
BH25
BH26
BH27
BH28
BH29
BH30
BH31
BH32
BH33
BH34
BH3S
BH36
BH37
BH38
BH39
BH40
BH41
BH42
BH43
BH44
BH45
BH46
S51
§s2
Ss3
S84
S§s5
S§s6

Northings (m)

5530071.759
5530082.222
5530093.894
$530127.908
5530148.016
5530184.779
5530104.513
5530108.509
5530093.409
$530132.088
5530081.427
5530115.338
5530116.938
5530103.684
5530143.479
5530160.505
5530147.072
5530132.584
5530127.283
$530099.037
5530196.094
5530224.902
5530244.713
5530279.286
5530314.184

5530353.48

5530389.29
5530429.494
5530477.663
5530061.696
5530049.206
5530073.902
5530192.809
5530162.474
5530154.745
5530134.055
5530528.552
5530576.103
5530625.606
5530669.953

5530257.45
5530291.746
5530270.595
5530264.096
5630253.655
5530217.878
5530228.604

5530339.36
5630378.933
5530420.571
5530440.134
5530402.714
$530316.075
5530204.343
5530245.573
5530302.997
5530321.514
5530322.829
5530356.879

Eastings (m)

634919,121
634952.687
634890.874
634921.481
634832.283
634850.826
634858.055
63494219
634926.893
634918.217
634910.276/
634906.909
634883.508
634889.631
634905.986
634889.381
634874.404
634863.907
634895.135
634908.589
634820.266
634778.122
634732.105
634691.606
634654.082
634619.524
634582.406
634554.754
634537.401
634961.257
634947.529
634974.218
634849.496
634871.764
634862.982
634849.463
634518.241
634497.042
634483.723
634470.438
634744.848
634701.673
634684.69
634676.917
634706.654
634745.729
634717.983
634607.169
634567.542
634537.965
634570.429
634597.354
634616.594
634762.581
634703.993
634644.766
634660.065
634624.461
634590.317

Elevation (m)
222.383
222295
223.288
223.302
222.226
222191
223815
222,334
222.244
222,514
222.709

22225
222.243
222,415
222.265
222.253
222.258
222,246
222268
222.217
222241
222.229
222,233

222.22
222.217
222.208
222.188
222.218
222.211
222.254
222.386
222271
222.241

22225
222,243
222175

222.21
222.204
222.182
222202
222202
222.203
222.188
222,166
222,185
222,195

222.18

2222
222144
222.176
222,195
222222
222369
222.193
222.176
222.287
222.194
222211
222.185

Comments

Centra Gas line 10m from south shore
Centra gas line 40m from south shore
West point of Pier 6
WootpolnlofPler?
thefllno‘wmfromsoumahore
Waterllnemmh'omsomha!mre

Top of Sewer out fall

SS = spiit spoon sample from surficial sediment
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— MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX IV

Borehole Logs







CUENT:

CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

AGASSIZ NORTH ASSOCIATES LIMITED
LOCATION:

DRILLING CONTRACTOR:
MAPLE LEAF DRILLING

PROJECT No.:
Wi18018

DRILLING METHOD:

DIAMETER: BOREHOLE No.:

HOLLOW/SOLID STEM AUGER [200/100 mm 01-01

|BOREHOLE LOG [22T

CAD FILE No.:

SAMPLE TYPE: [Jffl core [7] spur spoon [l svews [5] oistureen [ no recovery

E |

E SOIL VAPOUR MONITORING

E so'r'"non §§I§E Eﬁ CONCENTRATION WELL

b DESCRI I3 %g tppm) INSTALLATION

? 100 1000
Fo| ICE w
: WATER ~
3 >
¥ o
E =
3 oy
4 =
; w g g :::E
- SILT AND CLAY - orgaric, dark grey/ [ [ | || 011 ——
- 5 black, very soft, low plasticity, wet, some stained 1] 3 3
N laminations % 01=1-2 ‘ : o=
— ;41 - i e
C s 24 Ll 01-1-3 R R T
C - medium grained, poorly graded, N BE
" 6 _I grey, loose, wet - =|
C SILT (TILL) - gravely (fine grained), : ﬂ
o some sand (coarse to fine grained), some clay, 01-1-4 [y B
: vell graded, light brown, hard, low plasticity ===
o - trace gravel below 6.4m :::..;.i:i.;..:
- 01-1-54
- L,
8 o8| | & i
: oa|lat £ .
8 End of bo 43m below : :
- d of borehole at 4.3m below river bottom.
GEND
: R E:‘“ﬂm
ICE SURFACE ELEVATION (m): IDATE DRILLED: 2001 02 22
MORROV 222.334 OBSERVED WATER LEVEL: N/A
ENVIRONMENTAL | B5rom ELEVATION (i [[OGGED BY:
CONSULTANTS we. 217.454 AGM sreer_ 1 _or__1_




 CLIENT:

et

DRILLING CONTRACTOR:

I PG 1,
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING w1801B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm| 01-02
BOREHOLE LOG Cmﬂm:NO.: SAMPLE TYPE: [l core [7] seur spoon [ swewsv [X] orstursen [G]wo recovery
)
e g
£ SOIL VAPOUR MONITORING
E . §§I§§1 Eé CONCENTRATION WELL
%: (ppm) g INSTALLATION
8 E z <
100 1 10000 =
" o| ICE o i
- | WATER =
: =
2 e
3 2
4| SILT AND CLAY - ogonic, tace fne 1Y i
" grained gravel, dark grey, soft, low plasticity, wet, ’45 )
. black staining, sheen, mothball odour 74 J
[ 9’;.- :
5 g?’ 022 fa

SAND - medium grained, poorly graded,
grey, loose

3

lllllllll

Vi

=

01-2-3 P

SILT (TILL) - gravelly, some sand, some
- 6 clay, well groded, light brown, stiff, low plasticity, 01-2-4 4
- moist, slight mothball odour in top 10cm
- — medium to coarse grained gravel, hard below
8 6.1m by
é 7 01-2-5
- End of borehole at 3.7 below river bottom.
- 8
9 |
- LEGEND )|
E * submitted for laboratory analysis Popeabh T g
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 02 23
MENE%?VN i 222,244 RVED WATER LEVEL: N/A l
p 0&5‘9” M ANT?)‘- RIVER BOTTOM ELEVATION (m): LOGGED BY- [
LTANGS . 218.284 AGM sHEeT___ 1 OF 1.




CLIENT:

. DRILLING CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W1B801B
LOCATION: DRILLING METHOD: |DIAME1'ER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER [200/100 mm 01-03

BOREHOLE LOG [ — SAMPLE TYPE: [f cone [ seur seoon [l s (] osrunsen (S0 mecovene

€

E SOIL VAPOUR MONITORING

= OESTETION §§|§§ £k CONCENTRATION WELL

2 s 23 ik INSTALLATION

100 1000
Fo| I1cE ‘.-.‘.J R
- =
z WATER ~
1 ~
¥. =
3 o
- SAND AND SILT - fine grained, trace  |: _L o-3m|| HEE
organics, poorly graded, dork grey, loose, very " - = 1‘
. wet, trace black stained pockets iR Pl ]
¥ | X [101-3-38 . S
- ] z &k s
: O e A E E ‘E
-5 b1 3
Z CLAY AND SILT - organic, dark grey, 4/, £ SRR
< soft, low plasticity, wet, mothball odour ;?5 01-3-3% + : =
2 % :
C SILT (TILL) - grovelly (fine grained), some
5 6 m:i some clay, light brown, hard, low plasticity, O1=31 i
- 7
- 01-3-2 [a
- End of borehole ot 4.0m below river bottom.
- 8
- 9
g LEGEND
- * submitted for laboratory analysis =1t - P
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 23
MoRROV 222.514 OBSERVED WATER LEVEL: N/A
EEV'E"NMENNTA'— RIVER BOTTOM ELEVATION (m): [{OGGED BY:
D CONSULTANTS me. 218.854 AGM SHEer._ 1 gE. 1.




CLIENT:

|DRILLING CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING wi8018B l
LOCATION: . DRILLNG METHOD: DIAMETER: | BORCHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-04
BOREHOLE LOG CADﬂLEzNo: SAMPLE TYPE: [JJj core [7] spur spoon i sy [X] orstureen [O] o recowm
' _)I
€
E MONITORING
DESCRIFTION Slet g WELL
S INSTALLATION l
{100
Fo| ICE P
3 WATER e
X = |
- CLAY - sitty, trace organics, soft, medium % |
- plasticity, black staining, strong mothball odour [/ 01-4-1
2 Zm |
3 |
- /
i / 01-4-2 ]
C 3| SAND AND SILT —fire grained sond, : |
5 some clay, poorly groded, laminated, grey, > I
— medium dense, black staining, sheen, strong ;
- mothball odour, pockets of visible LPH to 3.7m |
- ~ increased clay content with depth below 38m | |
£ % {lso o143 )
= § 0144 ¢ l
E T o1-4-5
- 5 N |
3 01-4-6
- CLAY - sity seams, brown, firm, high plasticity, |, o4 | |
- 6 —  moist "::::H
Z CLAY (TILL) - sity, some grwel some :|
- sand, brown, soft, medium plasticity, moist 01-4-8 I
- SILT (TILL) - growly (ine 1o medim 01-4-9
5 grained), some clay, some sond, fight brown, i
N 7 hﬂfd low ﬂﬂshdty moist [:-“ I
? 01-4-10
- 8| End of borehole ot 6.4m below river bottom. |
- |
- 9 _
- LEGEND )
- R E mm l
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 23 l
Mé&s?NN - 222709 |OBSERVED WATER LEVEL: N/A
bbb AN%L RIVER BOTTOM ELEVATION (- [LOGGED BY: |
TANTS we. 221.849 AGM sneer 1 op 1|




CUENT: DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING wi801B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER [200/100 mm 01-05
BOREHOLE LOG m:m_: SAMPLE TYPE: [ core [7] spur sroon [ swewsv [ ostursen [O] no recovery

e :
: ] 55’8% " gEEE' Eg SOILVAPOII:JISN MONITORING
k soRH 23 (epm) E INSTALLATION
'“ 100 10p0 10000 =
- 0| ICE W il
- WATER -
: e
T =
3 =
- SAND AND SILT - fine grained mg‘d % 01-5-1 ::::i';:::
- clayey, trace organics, poorly graded, laminated, T : 1t =
4 grey, wet, blaig staining, sheen, strong mothball | 1. BT %
odour, visible LPH to 5.6m I T 55%
N ; § : :::::ﬁi:
- S Emmn
L 5 Pl
E 01-5-2 Ee
- “H 01-5-3 A g
- SAND - fine grained, trace sitt, poorly graded—t7y 8 g
4 arey, wet : 1 -S4 —
£ 6| SILT (TILL) - gravely (fine o coarse ol s
N grained), some sond, some clay, fight brown, : :
» firm, low plasticity
- — stiffer with depth below 6.2m s
: ~ hard below 6.9m s
=7 01-5-5 - B
E End of borehole ot 3.7m below river bottom.
- 8
)
) LEGEND
- * submitted for laboratory analysis o aRast B o
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 02 26
Mgﬁwﬁ‘WN - 222.250 OBSERVED WATER LEVEL: N/A
b RO 14 ANTgL RIVER BOTTOM ELEVATION (m): |LOGGED BY:
NSULTANTS . 218.440 AGM sHeeT__1_or__1




bthNl:

CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

' DRILLING CONTRACTOR: | PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING wW1801B
LOCATION:

ORILLING METHOD:

DIAMETER: BOREHOLE No.:

HOLLOW/SOLID STEM AUGER |200/100 mm|  01-06
BOREHOLE LOG EADF“.;NO.: SAMPLE TYPE: [Ji] core [7] seur sroon [ svesy ] orstureen [O] vo recover
E
t SOIL E§ SOIL VAPOUR g MONITORING

CONCENTRATION WELL

E DESCRIPTION E%E 32 pale Bl worauaon
° f100 1 10000 =
ro| ICE »
E | WATER =
z =
2 =
E- CLAY - silty, trace organics, brown, soft, wet A T % : E::
- -V // il Iy © PELEE —
- “A g
E 3 % ::::: :
- 7 i
i /‘ e
- 4 , / o-6-2 | |4 i :Eiiif S
C SAND - fine grained, some silt, trace coarse / oy i 2 EEn
i _l grained rounded gravel, poorly graded, grey, /U_ A - =
- loose, wet, shell fragments, wood fragments, % -
; bl % Dl ===
. CLAY - sy, brown, stiff, moist 7
5 — firm below 4.6m %
: i ==
: - % 01-6-4 mﬁgg
:_ Z -
é % LeasreaEy
- 7 S
b, ¥ _ 74
e SILT (TILL) - gravelly (fine to coarse 9-6-6
o grained), some sand, some clay, light brown, firm, J/«X
- fow plasticity i
i ~ stiffer with depth
- g | - hard below 7.8m
C 01-6-6 | 4
E End of borehole at 6.1m below river bottom.
F 9
- LEGEND )
8 * submitted for laboratory analysis B e B
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 26
MoRRo VN 222.243 OBSERVED WATER LEVEL: N/A
ENV'&E%‘NNTAL RIVER BOTTOM ELEVATION (m): LOGGED BY:
CONSULTANTS . 219.803 AGM G 1 e T




CLICNI: DRILLING CONTRACTOR: PROJECT No.:

AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING wi8018B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm) 01-07
BOREHOLE LOG CADHLC:NO.: SAMPLE TYPE: [if] core [] spur spoon [ sverev [X] ostureen [G) o recovery
E 's SOIL VAPOUR MONITORING
E DESCRIFTION FE'§E gg CONCENTRATION WELL
& g 25 (ppm) INSTALLATION
100 10p0
" o| ICE .
- WATER e
3 =
F 2 e
. CLAY - silty, trace organics, brown, firm, f// 01-7-1 Al =
X wet, some black staining, trace visible LPH to 3.4m| 4 E Frr]
-3 - 75mm fine grained sand lenses, silty, some % o1=3-2 s
B clay, trace d;'qmics and shelc!. ;rogrgeél‘:'s, y I A g
=] poorly graded, grey, wet ot 0.3m, 0.6m, 0.9m Dol
- and 1.2m ! % :
- / e
4 ZI o1-7-3 fo| ]
- L/
: %
- SAND - fine grained, silty, raded, o SR
- 5 loose, wet, trace gheen molhbu?looa%u? b s SEiEE
- T 01-7-411a 1 i s
i = : S
- CLAY - trace organics, brown, stiff, high %J_ 01-7-5 W
N plasticity, moist [
= 25mm fine grained sand lenses, silty, poorly /
6 graded, loose, wet every 0.3m 4 S
- 0-7-6 | |
: 7% :
- CLAY (TILL) - silty, some fine grained N 01-7-7 [gl
- 7 sand, some fine to coarse grained gravel, well
i graded, firm, moist, trace black staining to 7.2m
- ~ increased coarse grained gravel with depth N
& — stiffer with depth
B \ :::n:"_?""
- 8| - gravelly, hard below 8.2m 7. _
s QX | 0r-7-84 ﬁ:i
- End of borehole at 5.9m below river bottom
C (auger refusal).
- 9
) LEGEND
o B G D3 oadin B oo
v ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 02 26
M&Z\% o ap——— 222.415 OBSERVED WATER LEVEL: N/A
CONSL LT ANT % RIVER BOTTOM ELEVATION (m): |LOGGED BY: _
e 219.675 AGM steer__1_or 1 |




CLIENT:

AGASSIZ NORTH ASSOCIATES LIMITED

MAPLE_LEAF DRILLING W18018

PROJECT No.:

LOCATION:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

DRILLING METHOD:
HOLLOW/SOUID STEM AUGER

DIAMETER: BOREHOLE No.:
200/100 mm| 01-08

BOREHOLE LOG [BIE2

CAD FILE Now: SAMPLE TYPE: i) core [7] spur spoon [ svesv [ orstureen [O] wo recovere
z g ‘
£ SOIL VAPOUR MONITORING
e o gﬁ 3 Eg CONCENTRATION WELL |
ﬁ F %3 (ppm) ﬁ INSTALLATION
(s = 1;(
|1g0 10p0. i
" 0 ICE J |
3 WATER o
X =
- 2 =
3 =
4 = ,
- 5 =
- - m p——
. GRAVEL - fine to coorse grained, sandy, oo | ff ©1-3-1 ===
B 6 some sitt, well graded, grey, degse. wet ?; ‘f #
b SILT (TILL) - grovely (fine grained), some [/ S
- sand, some clay, light brown, hord, low plasticity, —= '
N moist =
- 7 01-8-2 | A
= === I
- 01-8-3 gHI
- 8 ? : |
- End of borehole at 2.3m below river bottom
- (ouger refusal). |
- 9
3 LEGEND )
- * submitted for laboratory analysis 2 28 R i Bt
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 27 |
MoRROV 222.265 ERVED WATER LEVEL: N/A
ENV'%SM?NW- RIVER BOTTOM ELEVATION (m): LOGGED BY:
CONSULTANES we. 216.325 AGM sveer_1_or 1,




(SN T T UKILLING CUNITKALC I UK: FROJECT No.:
AGASSiZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W18018
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-09
BOREHOLE LOG CADL: ﬂLg:NOJ SAMPLE TYPE: [lff] core [7] sput spoon [ swersy [X] oistursen [G] no recovery
A
E — §§| ue SOIL VAPOUR MONITORING
CONCENTRA WELL
E BEEARIAIR 3 §E 23 (ppm) INSTALLATION
= 100 1000
Fo| ICE ot
- WATER ~
C 4 R
i : s
F 2 o
F 3 o
: o
[ 4 o
( o
- 5 oy
- 6 GRAVEL - fine to coarse grained, some ?go 01-9-1 |f "%l
- sand, trace cobbles, trace silt, well groded, dense, |95 i
7 h‘d. shell fragments :lé’é T
. = Tnerecsad i with depth ?5; ot-9-2|a : g";‘
E o 2] g
E J
- x 1 ?gg ::::_;#;::
= s!a‘ETtm‘ﬂclf L'n‘mgf&e“! (ﬁ“,‘; g{.?in“p'sf;me YL 01-9-3 [al
H sand, trace A wn, hard, asticity, \ s e
- moist s " Ry o | 01-0-4 i
- 8|  End of borehole at 1.8m below river bottom
- (auger refusal).
- 9
Td LEGEND
- A % mm
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 27
Mgﬁ\%égN — 222.253 (OBSERVED WATER LEVEL: N/A
CONSL g} AN}I.‘ 4 RIVER BOTTOM ELEVATION (m): LOGGED BY:
s 216.157 AGM SHEET _ 1 OF_ 1

A AT T B s B A S i o

T 5 AT A AR S T AL R




Curni:

Uruesiw VONTRACTOR: Frueut No.: i
AGASSIZ NORTH ASSOCIATES LIMITED L __MAPLE LEAF DRILLING W1801B ‘
LOCATION: DRILLUNG METHOD: |DIAM£TER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-10

BOREHOLE LOG [aor—

SAMPLE TYPE: [Jjj core [7] spur spoon [ sweey 5] orstureen [O] no recover ]

)I

MoRROV
A ENVIRONMENTAL  [eeR BOTTOM ELEVATION (m):

222.258

: oL T
E DESCRIFTION §Er 2 frpeis Bl womauaton
1 1000 100p0 =
0| ICE a S IR
- WATER o
X >
- e
F 2 ]
3 ot
4 =
» SILT - sandy, some clay, trace orgnics, dark 01-10-1
- a’ey.soﬂ.lwplasﬁcﬁy,moist.w‘blem'l.
- —| ack staining, strong mothball odour [ -+
C 5 SAND AND SILT - fine grained sand, | [
- some clay, poorly graded, grey, loose, wet, visible [ {: T 01-10-2 ==
- L [ =
: CLAY - silty, brown, soft, moist, strong [
- 6 meBhbal odoyt RE| ww (L1 | PO
- O b SAND AND SILT - fine grained sand, 7 g K
E, some clay, poorly graded, grey, loose, moist |- 2 13
C = ey Vih Soplh oi-t04) | A i i
3 SILT (TILL) - grovelly (fine to medium t
- grained), some sand, some clay, hard, low
C 7| plostiiy, moit
. 01-10-5 T
: End of borehole at 3.2m below river bottom.
- 8
- 9
- LEGEND )
E Rl ﬁrwtm
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 27

Pwmvw WATER LEVEL: N/A

CONSULTANTS we.

217.838

LOGGED BY:

AGM sHeeT__1__OF




S VRILLING CUNIRAL UK FROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W18018
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER 200/100 mm 01-11
BOREHOLE LOG CADHE=N0.= SAMPLE TYPE: [ core [] spur spoon [l sevsv (5] orstursen [G]no recovery
: s b | s, ] o
E DESCRIPTION s 55 32 - Bl wstauaTon
o = g
100
- 0| IcE o |
- WATER o
1 =
F 2 o
= SILT - some clay, some gravel, trace organics, O-11-Al 1A =
B brown, loose, trace black staining 01-11-8)
- 3 CLAY - sity, silt inclusions, brown, firm, /
= moist A T ot-11-1
= ~ slight mothball odour from 3.4m to 4.6m %I o
- /
% I o1-11-21 A S
E 5 = less silt with depth % l o1-11-3a] e
o %T 01-11-4 g} g:
- 6 7 -
] (// foEiii B
: SILT (TILL) - gravelly (fine grained), trace § o1-11-5) | Al DDl ===
R sond, trace clay, grey, moist ===
- 7 01-11-6 Ja! =
™ N :::::é
C End of borehole at 5.0m below river bottom.
o
9
- LEGEND
# * submitted for loboratory analysis Dororann g""‘*
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 02 28
MoRROV 222.246 OBSERVED WATER LEVEL: N/A
ENV'E;"L’}'MENTN— RIVER BOTTOM ELEVATION (m): [LOGGED BY:
CONSULTANTS we. 219.806 SAD sHeeT_1 _or 1




A ke

CUENT:

DRII.].IN(’ CONIRAC U~

FROuECE No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING Ww18018B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.: |
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm|  01-12
BOREHOLE LOG w'““,,,_;m, SAMPLE TYPE: i cone [7] seur seoon [ sesr [ orsromaen (G wo mecovesy
e
£ _— 8 ~ SOIL VAPOUR 5 MONITORING
E DESCRIPTION %E 2 ek B|  wetAlaTion
w : 2 (ppm) iz
o J =
100 1 i
L O ICE
- WATER
1 :
- 2
F 3
E 4 GRAVEL - some silt, some fine grained L :
B sand, some clay, trace organics, well graded, ] ==
e grey, loose, wet, visible LPH, black staining, m-12—|P : S .
- strong mothball odour :
N - 50mm silt lense, clayey, grey, soft, moist to : —
B _l wet at 4.7m J . 2 It
C 5 SAND AND SILT - fine grained sand, well }* :
- graded, loose, moist, black staining, strong - :
ik mothboll odour 1. 01-12-2] | A B
2 - visible LPH from 5.3m to 5.8m NS :
g — 50mm silt lenses, clayey, grey, soft, moist o |'|. : ]
. wet ot 5.8m ond 6dm i or-12-3H—a Ea=
o ~ sheen from 6.1m to 6.2m HE | on ooq-:z—_; : i
x SAND AND GRAVEL - fne to course—[5q-H - - i
- _l grained sand, fine grained gravel, well graded, U=l2-6 : =
- dense = :
' SILT (TILL) - gmeﬂy (fine grained), trace
- 7 sand, trace clay, hard, moist :
: End of borehole at 3.4m below river bottom,
- 8 :
- 9
- LEGEND /]I
E ¢ i meaens ﬁw"
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 02 28
ME’N'Z\I}UV SRS - 222.268 OBSERVED WATER LEVEL: N/A I
. 0'20 &' AN%L RIVER BOTTOM ELEVATION (m): LOGGED BY:
NSULTANTS we. 217.998 AGM steer_1_or 1.,




SRR s e g s e e 1

sweer. 1 _or 1

CUCNI: DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING Wi18018
LOCATION: . DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-13
BOREHOLE LOG w‘ w'r'l‘w"‘ﬂo.g SAMPLE TYPE: [f] core [7] sput seoon [ snasv [ osstureen [G) o recoveny
E |
= SOIL VAPOUR MONITORING
ESCR N gﬁlgg §§ CONCENTRATION WELL
|§ gg {ppm) INSTALLATION
= 100 1000
0| ICE '3
- | waTer =
1 o=
: -
2 -
- GRAVEL - fine to coorse grained, sandy, wel b2 3
- graded, grey, dense, wet, slight mothball odour 33 f-n-1h
- SILT - sandy, some clay, trace organics, wel e
u graded, grey, soft, low plasticity, moist, mothball Tloi~13-2
- 4 odour -2
= 50mm layers with less clay, trace black staining Tlo1-13-3 )\
! j SAND - fine grained, sity, trace fine grained L1
- gravel, well graded, grey, wet, trace visible LPH,
C trace black staining, trace sheen = i ==
- 5 | SILT- asséne clay, sq{ne sond, trace coarse | [
= grained . , soft, low plasticity, moist
E A e e S i
- | | CLAY - sity, grey, soft, low plasticty, moist | .| | [T e S
- | SAND - fine groined, silty, poorly gruded, L—¢¢ »
C 6 fL__grey. wet 19% e
[ |_CLAY AND SILT - grey, soft, moist ;;
- GRAVEL - fine to coarse grained, some b O, e
% sand, some silt, some clay, weﬂg:ruded, grey, ’gg,Z o5
; dense, wet 5 s
C 7 SILT (TILL) - gravelly (fine grained), some
" sond, well graded, fight brown, hard, low plasticity, 01-13-7
= moist ﬁ A
- End of borehole ot 4.3m below river bottom,
- 8
N
- 9
’ LEGEND
beatonite
- nEE grout
ICE SURFACE ELEVATION (m): [DATE DRILLED: 2001 02 28
MoRROV 222.217 OBSERVED WATER LEVEL: N /A
ENVIRONMENTAL RIVER BOTTOM ELEVATION (m): |LOGGED BY:
CONSULTANTS we. 218.867 AGM 1




[ CLENT:

AGASSIZ NORTH ASSOCIATES UIMITED

- s

DRILLING uJNTKA_C:tum

MAPLE LEAF DRILLING

PROJECT No.:
w18018B

LOCATION:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

DRILLING METHOD:
HOLLOW/SOLID_STEM AUGER

DIAMETER:
200/100 mm|

BOREHOLE No.:
01-14

BOREHOLE LOG

PLOTTED:

CAD FiLE No.:

SAMPLE TYPE: [ core [7] spur spoon [ svewe [ ostursen [G]wo recoverv

DEPTH (m)

SOIL
DESCRIPTION

SOIL VAPOUR
CONCENTRATION

(ppm)
10p0

SAMPLE
NUMBER

MONITORING
WELL
INSTALLATION

o

ICE

lll!lllll

IJIIIlIII

Illlllill

WATER

SAND AND SILT - fine grained sand,
poorly graded, olive grey, loose, wet

01-14-1 g}

SILT - sandy, trace organics, olive grey, soft,
low plasticity, moist :

01-14-2

SILT (TILL) - gravelly (fine to coarse
groined), some sand, some clay, fight brown,
hard, low plasticity, moist

..Il'lll‘

End of borehole at 2.4m below river bottom.

3

o1-14-3 |

LEGEND

B o™

)|

A

orRROV
ENVIRONMENTAL

ICE SURFACE ELEVATION (m):

DATE DRILLED:
222.211

2001 03 05

OBSERVED WATER LEVEL: N/A I -

CONSULTANTS .

RIVER BOTTOM ELEVATION (m):

[LOGGED BY:
AGM

217.031

SHeeT __1

=t ———— |




CLIENG: DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W18018
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No;
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER Izoo/mo mm|  01-15
LOREHOLE LOG Esren SAMPLE TYPE: [ core [7] spur spoon [l sveus [ osstusen [G]wo recoveny
E
E SOIL VAPOUR g MONITORING
E s §§I§§ E% CONCENTRATION : WELL
& ; g: (ppm) INSTALLATION
5 g 2 i
100 =
0| ICE 3
:- WATER safep
= 9 e
- et
- 2 pis
-3 =
[ 4 ]
5 e
3 SAND - fine grained, silty, trace fine grained |- - § | || 01-15-1 e
- —L 22\&!. trace organics, poorly _graded. olive grey, J 01-15-2
- 6 SILT - some fine grained sand, trace organics, [T lo1-15-3 S
C olive grey, soft, low plasticity, moist e s ===
= - 50mm sand lenses ot 6.2m aond 6.4m g
" prreH
o 01-15-4 e
: 7 X w RN
- SILT (TILL) - grovelly (fine to course L2 > B
s grained), some sand, some clay, light brown, 5
g hard, low plasticity, moist *01-15-6 EHEE
58 End of borehole at 2.6m below river bottom
= (auger. refusal). -
- 9
\ LEGEND
: * submitted for laboratory analysis £l B wa™
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 05
MSNRMVN 222.229 OBSERVED WATER LEVEL: N/A
Cg‘ggug;ﬁ]‘g- RIVER BOTTOM ELEVATION (m): [LOGGED BY:
TANTS . 216.739 AGM sneer__1_op 1

= B e T



b

DRILLING COMNIRACTUs:

| AL NG
AGASSIZ NORTH_ASSOQCIATES LIMITED MAPLE LEAF DRILLING W1801B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-16
BOREHOLE LOG CADI'!LE:No.s SAMPLE TYPE: [JJj core [7] spur spoon [ sveusr [ ostureen [G] o Recover
)
E - g gé SOIL VAPOUR g MONITORING
: TR T | §§§ 5 CONCENTRATION . WELL
3 (ppm) INSTALLATION
o % = <
100 10p0 10000 =
0| ICE o
- WATER o
1 e
F 2 e |
3 S
F 4 |7 SAND AND GRAVEL - fine to coarse [551%|01-16-1 i )
. grained sand, fine to coarse grained well oS
- graded, brown, loose, wet, chunks of plastic tar, fJg
N slight mothball odour ogé
H 0.0 o
_ 5 SAND AND SILT- fine gruined sand, ‘ \ 0 Pl-iﬁ-‘lq :::1%::::
- some clay, poorly graded, brown, loose, wet I
E' CLAY - sity, brown, firm, high plasticity, meist /7 i%sss
- i ) 7 rrrer
- 6 ?Zm-mk Hiis
. "/ ::#::::
E % #
[ / 01—15-—“ ::::: =
: %Z :::.j{::::
- SILT (TILL) - govely (fne to coorse L H4 -
5| grained), some sond, some cloy, ight brown, ===
C hard, low plasticity, moigl 01-16-44 =
- End of borehole at 4.3m below river bottom.
- 9
- LEGEND )
- 21t & oot
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 05
MSNE%QIN o 222.233 (OBSERVED WATER LEVEL: N/A
caN.sut‘TANTs RIVER BOTTOM ELEVATION (m)- LOGGED BY:
= 218.123 AGM sterT_1 _or 1




LULCNI:

AGASSIZ_NORTH ASSOCIATES LIMITED

LOCATION:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

DRILLING CONTRACTOR:
MAPLE LEAF DRILLING

|DRILLING METHOD:
HOLLOW/SOLID STEM AUGER |200/100 mm|

PROJECT No.:
W18018B

BOREHOLE No.:
01-17

DIAMETER:

BOREHOLE LOG [Rom®

CAD FILE No.:

SAMPLE TYPE: [l cone [7] spur spoon [l svewsv [] osrureen [G]no recovery |

DEPTH (m)

SOIL
DESCRIPTION

SAMPLE
NUMBER

S o
(ppm) E INSTALLATION
E

MONITORING

ro| ICE
- WATER
=
- 2
- 3
"4

Illllllll

o groined sand, fine grained gravel, trace organics
l well graded, grey brown, loose, wet, some black
staini

SAND AND GRAVEL - fine to coarse

#01-17-1
m-tv-uu

, sheen, slight mothball odour
CLAY (TILL) - sitty, some gravel, brown
to light brown, firm, moist, sfight mothball odour 01-17-2 gl
- 6
- - trace gravel below 6.4m o=
W CLAY - silty, brown, firm, high plasticity, moist
~ 01-17-4 jgl
4 End of borehole ot 2.9m below river bottom
E 8 (ouger refusal).
- 9
LEGEND
¢ submitted for laboratory analysis S Bl ﬁw
ICE SURFACE ELEVATION (m): ~ |DATE DRILLED: 2001 03 05
MoRrROV 222.220 (OBSERVED WATER LEVEL: N/A
ENVI@S NiNNTA‘- RIVER BOTTOM ELEVATION (m): LOGGED BY:
CONSULTANTS me. 217.340 AGM sheer_ 1 _or 1|

R e T I s L




"CLIENT:

s

| JWRILLING CONTRAG 1

rROJECH No.:
AGASSIZ NORTH_ ASSOCIATES LIMITED ___MAPLE LEAF DRILLING w18018 |
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-18
BOREHOLE LOG CAD’I"ILEzﬂo.s WMW:.MZWM.M&M@MW) ]
2 g "
it SOIL VAPOUR MONITORING
g RN S’é Bl E% CONCENTRATION WELL
8 E %g (ppm) E INSTALLATION
190 10p0 10000 =
C 0 ICE "T FECT (N
- WATER ]
- 1 ~ !
. ~ |
¥ = |
-3 = |
- e |
C 4 ~ ' '
4 ~ )
" 5 _ o ; {
- SAND AND GRAVEL - fine to coarse —f m—wﬂﬁ = |
— grained sand, fine grained gravel, well graded, |
E grey, loose, wet H Z
- SILT - sandy (fine grained), some clay, trace T *01-18-2
- 5 orgomcs. olive grey, soft, moist, trace black o~ sEmis I
_ A Emnxmxa
- = 50mm fine grained sand lense, poorly graded, | | -
= loose, wet o? 5.9m i e
E SAND - medium gmaned. trace sitt, poorly K :'.\I 01-18-3 l
graded, brown, loose, wet L
-7 4
- - trace shell fragments ot 7.8m |
- SILT (TILL) - gravelly (fine to coarse \
- 5 grained), some sand, some clay, light brown, ’
- hard, low plasticity, moist Sk
= ~ less coarse grained grave! below 8.2m
- End of borehole ot 3.4m below river bottom. |
E 9
- LEGEND )1
N * submitted for laboratory analysis ¢ DEREEM  p EoBuind B o
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 06 l
MES%OWN e 222.217 OBSERVED WATER LEVEL: N/A
c atil!gug ANTgL RIVER BOTTOM ELEVATION (m): LOGGED BY: i
TANTS we. 217.037 AGM seer_ 1 _or 1




cucN: : DRILLING CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W18018
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE Noo:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm{ 01-19
BOREHOLE LOG CADI'iLI;No..- SAMPLE TYPE: [iffl core [7] spur sroon [ seusy [X) ostursen [G]no mecoveser
E
£ SOIL VAPOUR E MONITORING
2oL § l§ ek CONCENTRATION WELL
E DESCRIPTION FEE £ %g (ppm) i INSTALLATION
(=] =z <
-~ o 1000 10000 =
C 0 ICE . R
- WATER ~
i o
x ~
N bt
- bt
E 2 =
-3 s
" 4 g
- 5 ~ B
4 o SRR
C SILT - some sand, some gravel, trace organics, 01-19-1 Tl : S
- olive grey, very soft, low plasticity, wet, trace black | | || r P oIria
N staining, sfight mothball odour 1-19-1 A
C 6 = sandy, soft, moist, trace visible brown LPH, _ln £ e B
- some black staining, mothball odour from 6.1m & o
8 to 6.4m : w
[ = and fine grnined sond from 6.6m to 6.7m _ 01_19_2“ _ E :55_"
: - . ;:{tl::
- 7 fi . f 7 7 Frrrrrre
- = and fine grained sand from 7.3m to 7.6m o ‘
5| SILT (TILL) - some fire gained grove, P feaE
C some fine to coarse grained sand, some clay, o01=19-4 : E
- light brown, hard, low plasticity, moist =t A: =
- End of borehole ot 3.0m below river botiom :
- (auger refusal).
- 9
4 GEN
- * submitted for laboratory analysis : 1 ittt B ™
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 08
Mo WWN 222.208 OBSERVED WATER LEVEL: N/A
Egg’&guyﬂg'- RIVER BOTTOM ELEVATION (m): |LOGGED bBY:
HANTS v 216.718 AGM steer_1_or__1




CUENT: . ~ |DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W1801B
LOCATION: T DRILLING METHOD: DIAMETER: BOREHOLE No.: |
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm|  01-20
BOREHOLE LOG CADHLE=N0.: SAMPLE TYPE: [ core [7] spur spoon [ sveev [X] ossrursen [G] no recoves~
: |
£ SOIL VAPOUR MONITORING
RN gE 3 Eé CONCENTRATION WELL
b I% %Q (ppm) INSTALLATION
100 1000
o] ICE e |
- WATER )
3 =
; =
2 p
- 3 =
X = N
- SILT - sondy, trace organics, ofive grey, wet, 01-20-1 J¢ s l
- 5 m visibtlg:gﬂryown LPHo???een black g{%ing. '--J] s ;
[ mof odour i 3
iy hl — plastic/viscous tar and visible LPH from 5.0m | |<"+|]{|%1-20-2 A | I
X to 5.1m 77 HERS: i
[ SAND - fine gruined, silty, well graded, brown | [, 01-20-3 | &
- 5 grey, loose, v:et. gonl'ne plo?i;cty/mscougs tar, trace % -- ey I
: pockets of visible LPH, mothball odour / ;f'-f:i
— CLAY - sitty, trace fine grained sand, brown, / 01-20-4 | A =
N firm, high plasticity, moist // 1
- ~ trace organics from 6.4m to 6.7m // I
- 7 - soft below 7.2m %
o [, m-m-sH
: X |
U SILT (TILL) - grovely, some sand, some &
E 8 clay, light brown, hard, low plasticity, mistm \ 01-20-6 ’
s End of borehole at 3.4m below river bottom. ;
g I
- 9
o LEGEND |
- - ﬁ ::"‘m
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 03 08
o 222.188 OBSERVED WATER LEVEL: N/A '
i aNbu&jr ANTgL RIVER BOTTOM ELEVATION (m): LOGGED BY:
i 217.308 AGM s 1. 66 1




CLICN): VRILLING LN RAL UK FRWNELY No,:

AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING w18018
LOCATION: y DRILLING METHOD: |01AM|:T:R. BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-=21
PLOTTED :
BOREHOLE LOG _CAWLE,No.z SAMPLE TYPE: [l core [7] seur spoon [l svensy [ orstureen [G] no recovery
E - | i SOIL VAPOUR g MONITORING
DESCRIFTION g ;g CONCENTRATION WELL
: %g (ppm) E INSTALLATION
100 10p0 10000 =
0| IcE ¢
- WATER ~
1 e
2 o
-3 o
| 4 E
b
= SILT - some fine grained sand, trace organics, | [
- mrbmwn. very soft, low plasticity, wet, mothball] =
- — 75mm sand lense, visible brown LPH, black ~
- 5 staining, sheen at 5.5m s
H - sandy, ofive grey, soft, moist, visible brown T 01-21-1 # oL =
B LPH, black staining below 5.7m eo1-21-2 PonE
- — 50mm sand lense, plastic/viscous tar, black A 5§t e
- staining at 5.8m Tl 01-21-3 | A PiinE ]
- - and fine grained sand below 5.8m o T =
- 6| SAND - fine grained, sity, roded, loose, |- § | [lo--21-4 ]l @ iiiii :
t_ — wet, pockets of big'ou:n LPHsf’tyshezwmogIM odoury 7 %EEE#E
i CLAY - silty, trace organics, brown, fim, high [/ A []o1-21-5 s
: platiiy, most ./, ]t i
F — 50mm sond lense ot 7.1m / %
n SILT - sandy, ofive grey, soft, low plasticity, ==
o el s ke d [[]or-2-s 2
E SILT (TILL) - fine to coarse ' e
- grained), some sand, %’;’ﬁ”aﬁ, light brown, e
- g | hord, low plasticity, moist 01-21-7 3 s
- End of borehole at 2.9m below river bottom
o (ouger refusal).
- 9
E LEGEND
: * submitted for laboratory analysis BT ERE 6 oot
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 08
A MENR\%gyNMENT " 222218 BSERVED WATER LEVEL: N/A
CONSLLTANTS se. | RVER BOTTOM ELEVATION (m): LOGGED BY:

216.888 AGM sueer__ 1 _or 1




[ Cuenr:

DRILLING CONTRACIOR: FROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W1801B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm| 01-22
BOREHOLE LOG CADILOIPI'EDL::NO., SAMPLE TYPE: [} core [7] spur spoon [l ssrsy [ osrursen [G]no recovr—
I o Sl 8 | couuo, oo
E RETEm g l§§ 5 (ppm) INSTALLATION
= {100 1000
ol ICE
- WATER ~
- 1 e
2 b
2 z |
£ 3 i -
. & = |
C 5 o
- SILT - sandy, troce fine grained gravel, trace J_HIet-zz—i S
o | orris, dive grey, very soft, low plosticy, we, : |
E trace black staining to 6.1m ‘
el - no gravel, soft, moist below 6.im
2 ~ 50mm fine grained sand lense, poorly graded, m‘m"ﬂ-ﬁ :
- loose at 6.6m l
. I SAND- fine grained, some sit, trace organics)—{-LL ‘
L 7 M qmded- olive qrey, loose, wet ‘._':: 01-22-3 A Efﬁ
L [© CLAY - silty, brown, fim, high plasticity, monst 7 “*“::a- !
= 4y 7 & |
- BOULDERS 55 i ’
. End of borehole at 2.0m below river bottom .
C 8 (auger refusal). F ]
z g
o |
- LEGEND )1
N bentontts
C il e i r
ICE SURFACE ELEVATION (m): _ DATE DRILLED: 2001 03 08 I
é&\/lmvbl - 222.211 OBSERVED WATER LEVEL: N/A
y RONM ANTgL RIVER BOTTOM ELEVATION (m): LOGGED BY: i
CONSULTANTS we. 216.421 AGM sierr 1 or 1




cucni: DRILLING CONTRACTOR: ' " | PROJECT No.:
____AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LFAF DRILLING W1801B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-23
BOREHOLE LOG CADI'#LI;NO.: SAMPLE TYPE: [l core [] spur spoon [ ssevev [ i) ostursen [G] o mecovery
E - ' ug SOIL VAPOUR S MONITORING
O, §§g < CONCENTRATION WELL
3 g: (ppm) B INSTALLATION
o & < g
190 1000 10000 =
C 0 ICE .'e i I
o WATER ] ‘
L Pt :
X =
F 2 b
3 o]
-4 == 01-23-1g| -
SAND AND GRAVEL - fine to codarse Q. = ”:
o grained sond, fine grained gravel, well graded, %
C —l grey, loose, wet, trace black staining 1 EE
N ?lLT Al:D SAND - fine groined sand, T 01-23-2 jp!. S
- ace clay, trace organics, trace clay, -1 T fommnes
S graded, olive grey, &se/soﬂ. moi::.,y tl?:::)ew EHEE
i black staining to 4.6m St
L H OSILT (Tiw) - ly (fine grained LE Z i
. some fine to coarse gg:g;:ed s(und. g:wrne Zlay. N o2 e
& 6 light brown, hard, low plasticity, moist i =
E End of borehole ot 2.0m below river bottom
B (ouger refusal).
- 7
-
- 8
- 9
4 LEGEND
- $L Hrine §oaiaaes =
ICE SURFACE ELEVATION (m): rDATL'. DRILLED: 2001 03 06
M2 WVN 222.254 OBSERVED WATER LEVEL: N/A
ENVIRY MiNNTAL RIVER BOTTOM ELEVATION (m): [OGGED BY:
CONSULTANTS se. 217.984 AGM —— R

——— — ———




CLIENT:

i o 1

DRILLING CON I RACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING Ww18018B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER {200/100 mm| 01-24
BOREHOLE LOG ICADHIJ;No.: WMWE:WMZMM.M@M@MW}
E
E soiL § gﬁ SOIL VAPOUR g MONITORING
CONCENTRATION WELL
E DESCRIFTION ; 55 %é ab E INSTALLATION
100 1000 10000 =
Co| ICE .1 AEREE
e WATER
X
L SAND AND GRAVEL - fine qrained B2 |[[|0t-2¢1| |A © : S
N -l gravel, coarse grained sand, poorly graded, grey, H ==
: oss, v : : =
C SILT AND SAND - fine grained sond, 3
- 2| trace organics, poorly graded, ofve grey, soft P Hih
ol moist, black staining to 1.8m : s
- ~ interbedded sitt and sand, wet below 2.6m ‘ :
N 01-24-2| | A
E 3 : — Free |
:.— EEErweaa )
- 4 SAND - fine to medium grained, some silt, Hillor-2e-4| A {
o well graded, grey, wet . )
. — trace gravel below 4.4m : .\_;X . I
C 5 CLAY (TILL) - silty, some coarse grained : I
- gravel, firm, high plastcty, moist = |
E | [ SILT (TILL) - growely (ine grinea), || 5
i some fine to coarse grained sand, some clay, ﬁz
- light brown, hard, low plasticity, moist 01-24-64 ey l
- . End of borehole at 4.7m below river botiom. -
- 7
- 8 ' |
X !
. |
- 9 |
. LEGEND /} I
- * submitted for lboratory analysis o] | B
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 03 06 l
MOQVIR"V 222.386 OBSERVED WATER LEVEL: N/A
E’E‘ oﬁgﬁmiﬁrgl- RIVER BOTTOM ELEVATION (m): LOGGED BY:
LIA = 221.016 AGM steer_1 _or__1

—



CLUECNI:
AGASSIZ NORTH ASSOCIATES LIMITED

LOCATION:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

DRILLING CONTRACTOR: PROJECT No.:
MAPLE LEAF DRILLING w18018
DRILLING METHOD: DIAMETER: BOREHOLE No.:
HOLLOW/SOLID STEM AUGER [200/100 mm 01-25

BOREHOLE LOG [RorED:

SAMPLE TYPE: [Jjf] core [7] spur spoon [ snersv [ orstunsen [G] no recovery

CAD FILE No.:
g SOIL VAPOUR S MONITORING
S0IL § = CONCENTRATION “WELL
; oesRron o8y 52 B E| oo
a z <
s 100 1000 10000 =
" o| ICE o iEs e
- WATER o
1 o
F 2 o
- 3 —
. =
3 NO RECOVERY 5 ==
s s
- ol ] &=
- SILTw‘thlLu —hgmlyr:h? to somhu?dmv;l N =
- some some clay, brown, W . S
- plasticity, moist N ] 01-25- i
- 6 | —
E- :::é::::
- m:-zs-z.J
X u e
- 7
P 01-25-3 Al
- End of borehole at 3.2m below river bottom.
- 8
e
LEGEND
B * submitted for laboratory analysis 8 m"’

ICE SURFACE ELEVATION (m):

[OATE DRILED: 2007 03 06
OBSERVED WATER LEVEL: N/A

MoRROW 222.271
ENVIRONMENTAL RIVER BOTTOM Et.l:\}.mou (m):
A CONSULTANTS me. 217.051

|LOGGED BY:

1

AGM sheer__1__oF 1 _




" CLIENT:

" |DRILLING CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING w18018 ! t
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER {200/100 mm 01-26
BOREHOLE LOG CAD“C!FI_I?;NOJ SAMPLE TYPE: [JJ] core [7] spur sroon [ sverer [<] ostureen [G] no recove= ’
E . u SOIL VAPOUR g MONITORING I
E ESEaON QEE g CONCENTRATION WELL :
3 g 23 gt E INSTALLATION
10 1000 10000 = l
-o| ICE ;",.r !
o WATER = | !
1 = I l
2 = y
3 = J
: o ) |
- 5 ~ I
- SAND - fine to medium grained, trace medium |-} | | 01-26-1 =
- 6 M grained gravel, well groded, grey, loose, wet Ry 01-26-2 = ‘
- SILT (TILL) - grovelly, some sand, some =
= clay, light brown, hard, low plasticity, moist 01-26~ '
7 01-26-28 ’
e o
E PR ;
- 8 01-26-3 == I ]
- " End of borehole at 2.6m below river bottom
C (ouger refusal). |
T |
= LEGEND )|
- * submitted for laboratory andlysis : i B |
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 07 |
MoRRO VN 222.241 OBSERVED WATER LEVEL: N/A |
Q%ﬁguy%ﬁfg'- RIVER BOTTOM ELEVATION (m): LOGGED BY: |
JANTS we. 216.451 AGM steer__1_op__1




CUENT: DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH_ASSOCIATES. LIMITED MAPLE LEAF DRILLING W18018
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-27
BOREHOLE LOG %ﬁu’guo.: SAMPLE TYPE: [Iff core [7] spur seoon [l sevsv [ oistunsen [G]no recovery
E — '55 §§ coSONg'z VAPO#SN Mouwrﬁmus
E DESCRIPTION é |§E %g (PP'",,,' ) INSTALLATION
° 100 1000
5 0 ICE "
- WATER e
- 1 v
¥ ~
- 3 o
E o E
- 5 >
= || SAND AND SILT - fie graned sond, |
- trace organics, poorly graded, olive grey, loose, . ON=27=1
C wet, trace black staining - 3 J_ i
F 6 |I SILT - sandy (fine grained), ofive grey, soft, LIl E ==
. low plﬂSﬁCity. moist, trace black staining _I_ *01-27-2 ﬁgﬁé
5 SAND - fine grained, poorly graded, grey, | :
- loose, wet ca | o213
- T SILT (TILL) - grovely, fight brown, very > m-zmﬁ
- 7 hard, low plasticity, moist N
- End of borehole ot 1.5m below river bottom
- (ouger refusal).
- 8
- 9
i LEGEND
B * submitted for loboratory analysis BT B o
_ ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 07
MoRROV 222.250 OBSERVED WATER LEVEL: N/A
ENVI&g NMENTAL  |eER BOTTOM ELEVATION (- LOGGED BY:
CONSULTANTS we. 216.460 AGM sHeer__1_or 1 |




CUEN!: T ' Uil wONTRACIUR: PROJECT No.: |
___AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W1801B I
TOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE Now:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER }200/100 mm| 01-28 |
PLOTTED: !
BOREHOLE LOG [GorEne SAMPLE TYPE: [l cone [ seur sroon [ svews [ osstureen [G] o recoven [
E - SOIL VAPOUR MONITORING |
E eSO gl CONCENTRATION WELL
E (ppm) INSTALLATION
a = |
100
F o[ IcE " |
5 WATER ~ | ’
£ g ‘!
- o N
- 2 pid li
-3 o |
- SILT AND SAND - fre gined s o |
trace organics, moist, with e
- 4 plastic tar, black staining, strong mothball odour o
- SAND - fine to medum grained, sity, wel | s )
C graded, grey, wet, black staining, sheen, strong 1 01-28-1 |
- mothball odour
. — visible brown LPH from 5.2m to 5.3m L [
T _oond sit below 53m T hor-zs-2]
- SILT - sandy (fine gmmed) oive grey, soft, | [l [
- low plasticity, moist, black staining = i =ﬁ l
- |_| NO RECOVERY |
| | SILT - sandy (fine grained), oive grey, soft, | | O = |
C 6 low plasticity, moist, black staining, mothball N ol_—le? {
b End of borehole at 1.8m below river botiom
5 (auger refusal).
7 |
& |
- J
T |
- LEGEND )
- * submitted for loboratory analysis T R Titii & oot
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 07
MorROW 222.243 RVED WATER LEVEL: N/A -
YevieoN MENTAL  [RVER BOTIOM ELEVATION () LOGGED BY: [
CONSULTANTS s, 217.823 AGM sHeeT__1_OF __ .




CLIENT:

DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W18018B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm| 01-29
BOREHOLE LOG CADL: ﬁLEIzNo.: SAMPLE TYPE: [Ji] core [7] spur spoon [l svewsy [ orsturee [G] no Recovery
E
E SOIL VAPOUR g MONITORING
E ey g §§I§E E% CONCENTRATION o WELL
& E %g (ppm) H INSTALLATION
100 10p0 100po| =
- o| ICE o i
- | WATER =
F 1 o
- 27 NO RECOVERY =
= o mxmmm s
" |
C 3 CLAY - silty, trace fine groined sand, oive | /A %
C brown, firm, :?gt’r'. plasticity, lrglossl % 01-29-1 )4
- 7/
. SAND - fine to medium grained, well graded, [ .Il *01-29-24f
greg. loose, wet, slight mothball odour o
C 4 - 75mm clay lense, silty, olive brown, firm, 5 —=
~| high plasticity, moist at 4.1m | - —
B SAn:ldD z,NfD GRAVEGI;d- fie%e tmurse s e
- ined sand, fin ined R i
- 3::}. dense, ot e %/ 01-29-3 )¢
- 5 |_NO RECOVERY Y.
C CLAY - sitty, silt pockets, troce fine grained %
3 gravel, brown, firm, high plasticity, moist % =
- % 01-29-4 Jpl
C 6 /‘ mmmiaie
: /
: 7.
= SILT (TILL) - some grovel, some sond, —
L 7 some clay, fight brown, hard, low plasticity, moist Zm-m-ﬁlﬂ -
- End of borehole at 5.5m below river bottom.
E 8
- 9
LEGEND
- * submitted for laboratory analysis 15 B o™
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 07
Mo mﬁVN i~ 222.175 ERVED WATER LEVEL: N/A
EE’E'&”UE‘ AN%L RIVER BOTTOM ELEVATION (m): LOGGED BY:
T e 219.127 AGM sHeer_ 1 oF__1_




ez S FY

CLIENT: | DRILLING CONTRACTOR: PROJECT No.: 1 |
AGASSIZ_NORTH_ASSOCIATES LIMITED MAPLE_LEAF DRILLING W18018B }
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-=30
PLOTTED: .
BOREHOLE LOG %E‘ADI‘IU:No.: WMWE?.WZWM-WEWQIDW"") ‘
€ 3 MONITORING
g s01 Sl 8 | oo o
E DESCRIPTION EE 3 22 ikl Bl istaLATION
o 5 = <
lioo 10p0 10000 = [
: O ICE .a . e .:
- WATER ~ ]
-1 e |
¥ % |
E =
- 4 o )
- 5 .
- 6 =
3 SILT - some sand, trace organics, olive grey, 01-30-1 Eﬁ
7 | ey sof, ow plstiy, el buce black staining o1-30- HHEEE
d - soft, moist below 7.0m 5N i v !
B SAND AND GRAVEL - coarse to ]
- fine grained sond, fine to coarse grained gravel, s
- g some silt, well graded, grey, wet, shell fragments o h ﬁ ’
C SILT (TILL) - gravelly, some sand, some 2
:_ clay, light brown, hord, low plasticity, moist g
g : ' Z s |
- 01-30-5 Ja!
- 9
z End of borehole at 2.3m below river bottom.
- GEND )l
- * submitted for laboratory analysis i Filh B e
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 03 09 I
M&!VIWW — 222.210 |OBSERVED WATER LEVEL: N/A
. ogm"j AN:[rgL RIVER BOTTOM ELEVATION (m): LOGGED BY:
TANTS we. 215.350 AGM sheer_1_or 1




CUENI: DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W18018
LOCATION: DRILLNG METHOD: |o|mm:&- BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm| 01-31
PLOTTED
BOREHOLE LOG CADﬂw_lio.z SAMPLE TYPE: [Ji] core [7] spur spoon [ svesv [ oistursen [G] o recovery
3
£ SOIL VAPOUR E MONITORING
E sRaEaio §§|§g §§ CONCENTRATION % T
g é 2 (ppm) >
ligo 1000 10000 =
" o| ICE ol 31
3 WATER ~
F 1 o~
[ 2 o
E3 o
- 4 E
- 5 oy
- 6 ~
- ] N P | x o P o e
E = m son 3 to ined, well 1 : S
= graded ot 7.3m and 7.5m i 01-31-2) g
C SILT (TILL) - gravelly (fine to coarse N ‘ £
- grained), some fine to coarse grained sand, ! smmn
- 8 some clay, light brown, stiff, moist o1-31-3| | A :
- End of borehole at 1.2m below river bottom :
- (auger refusal). :
- 9
LEGEND
L. bentonite
o 1. = s grout
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 09
Mgﬁwpﬂz‘% ) 222.204 BSERVED WATER LEVEL: N/A
> oNbugiNNTgL RIVER BOTTOM ELEVATION (m): LOGGED BY:
TANTS . 215.194 AGM sheer__ 1 _or__1




[ CUENT: _ '""““' DRILLING CONTRACTOK: ' PROJECT No.: |
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W1801B I
LOCATION: DRILLING METHOD: ]ch'n:&- BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm{  01-32
BOREHOLE LOG [Rome: SAMPLE TYPE: [ oo 7] s soon [l s (Rlownnees B0 o |
E
— SOIL VAPOUR g MONITORING
AR §§|§§ Eg CONCENTRATION WELL l
é %:s (ppm) B INSTALLATION
a z <
: 100 10p0 100p0] = l
0| ICE il
- WATER o ‘
1 o l
X = |
3 o
2 e I
C 4 (3 l
: ~ )
: o ¥ ‘
E 5 =
6 = |
- 7 |_ SAND AND GRAVEL - course graned,_Bod 112! B
= sand, fine grained gravel, some silt, grey, loose, P
N wet 01-32-2 : b I
- SILT (TILL) - some fine gruined sand, P i
B some fine to coarse grained gravel, trace clay, 501-32-3 O B
:8 light brown, very stiff, low plasticity, moist é;sf:
- - and gravel below 8.4m : [
¥ | |
- %ndof%reh;}leotllmbe}ouﬁ\kerbotlom LEGEND )
- a usai). i
L ‘:?lerbmittedforhbomtoqundysis §o2 3 adaa ¥ ¥ i ﬁ"‘“‘ . [
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 09
MENE%!?VN EN 222.182 BSERVED WATER LEVEL: N/A |
. oﬁgu é" AN%L RIVER BOTTOM ELEVATION (m): LOGGED BY: [
T e 215.022 AGM sheer_ 1 _or 1




CUCNI:

: DRILLING CONTRACTOR: PROJECT No.:

AGASSIZ NORTH ASSOCIATES LIMITED _MAPLE LEAF DRILLING w18018B
LOCATION: |ORILLING METHOD: DIAMETER: BOREHOLE No.:

CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOUID STEM AUGER |200/100 mm 01-33

BOREHOLE LOG RO

SAMPLE TYPE: [ core [7] spur sroon [l svesy [5] ostureen [G o recovery

|CAD PILE No.:
=
E MONITORING
e DESCRIFTION 55 E Eg WELL
i: INSTALLATION
8 g 2
100
" o| ICE 00l
E: WATER s
1 oo
- 2 o
3 =
L 4 g
- 5 ~
- 6 >
- 7 GRAVEL - fine grained, some coarse 594 01-33-1
- ﬂ’med sand, well graded, brown—grey, loose, 01-33-2
" SILT (TILL) - gravelly, some sand, some i
= clay, light brown, hard, low plasticity, moist [
- End of borehole at 0.8m below river bottom
— (ouger refusal).
- 9
i LEGEND
X P mann & o™
ICE SURFACE ELEVATION (m): DATE DRILED: 2001 03 09
MoRRoV 222.202 OBSERVED WATER LEVEL: N/A
ENE'WNM%‘NNTN— RIVER BOTTOM ELEVATION (m): [OGGED BY:
CONSULTANTS . © 215.042 AGM sHeer_ 1 _oF 1




—C_UENT: o

DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSQCIATES LIMITED MAPLE LEAF DRILLING w18018B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW /SOLID STEM AUGER |200/100 mm 01-34
BOREHOLE LOG CADI"!II:NO.: Wmm.mem-mEm@mwg ’

e

e :
= SOIL VAPOUR MONITORING
g BRaEREH §§I§§, Eg CONCENTRATION ) WELL
% %:: (ppm) B INSTALLATION
o =z <
o 1 10000 =
Fo| ICE 0 i
- WATER oo
X =
2 = :
E =
¥ = 3
- SILT - sondy, trace organics, olive grey, soft, *01-34-1 S
H — low plasticity, wet, trace black staining B o .
> g SAND - fine to medium grained, some fine _f-.*
" grained gravel, well graded, grey, loose, wet, 7, i
— shell fragments /; R
- CLAY - sitty, trace organics, brown, stiff, %
X high plasticity, moist - =/ 01-34-3 h
E 6 ? ) prEEE
;. é Soroore
- //X 01-34-4 E =
E 7 / it
= SILT (TILL) - gty (e graned, | [/ Hi |
E jsome sand, some clay, light lgroun.gft?urd.)moist ‘ .4/<< 01-34-5 %
C End of borehole at 3.2m below river bottom
E 8 (auger refusal). |
- |
-9
- LEGEND )|
X * submitted for laboratory analysis 1 112 Bwa
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 14
M ENR\%SZIN 222.202 OBSERVED WATER LEVEL: N/A
c owmﬁm‘g— RIVER BOTTOM ELEVATION (m): [LOGGED BY:
i 217.632 AGM sHeer__1_orF_1




CLUENT: " |DRILLING CONTRACTOR: ) PROJECT No.:

AGASSIZ NORTH ASSOCIATES LIMITED

MAPLE LEAF DRILLING W18018B

LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-35

ROREHOLE LOG m’m.: smmmtznmmm.mﬁm@mm

SAMPLE
NUMBER

DEPTH (m)

oesZ9Frion §5'§5

SOIL VAPOUR g MONITORING
CONCENTRATION ﬁ

<

=

WELL
(ppm) INSTALLATION

r_ll_lllll_l'

ICE

o
2

WATER

lllllllll
—_

Illl‘l!ll

o1-35-1 4]

GRAVEL - fine to medium grained, well
_I graded, brown, loose, wet 1

lllll

" CLAY - silty, trace fine grained gravel,
brown, firm, high plasticity, moist

I 01-35-2 4]

T 01-35-34 |

ll_||'llll

R,

AL IO IO, N RONS NN Yep € €€ eeeegeeees¢eeeeeeeeetettet] s

End of borehole at 4.1m below river bottom.

llill’llll

LI}

LEGEND
B oat

ICE SURFACE ELEVATION (m):

DATE DRILLED: 2001 03 14
OBSERVED WATER LEVEL: N/A

A MSNE\%EXNMENTAL RIVER aonomzéi{/i?lgn (m):
CONSULTANTS me. 218.693 '

LOGGED BY:
AGM sHEeT___ 1 oF__ 1




CUENT: T DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING wi1801B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-36
BOREHOLE LOG [pomo— sAMPLE TYPE: [l cone 7] seur seoon [l e (] oo (G e
€ wei g SOIL VAPOUR g MONITORING
E DESZRIFTION §|§§ CONCENTRATION WELL
% E gz (pm E INSTALLATION
oo 10p0 10000 3
Fo| ICE .
3 WATER e
z =
- 2 =
3 =
- 4 o )
C 5 SILT - sandy (fine grained), trace clay, trace ﬁga
- |—__organics, olive grey, soft, low plasticity, wet - ]| 01-36-3 ==
- SAND - fine grained, some sitt, grey/brown, | “ITT{l 01-36-2 EEE%EE
- loose, wet, slight mothball odour ] e
- — visible LPH, black staining ot 5.5m w1 |s01-36-1 e
B - plastic tar from 6.0m to 6.3m s EFEE
g & ; 7 4| ||| or-36-4 "
- ~ some black staining, sheen from 6.3m to 6.6m | -
2 L[ 01-36-5 |
- - silty, olive grey below 6.9m i :
= 50mm fine to medium groined gravel lense, o
wolly some sand, brown/grey, shel fragments at 7.5m | "*{|]||01-36-6 -
o _] CLAY - trace sitt, olive grey, soft, medium | |°- S
= plasticity, moist /< e
N SILT (TILL) - grovelly (fine to medium :
- grained), some silt, some clay, light brown, hard, *01-36-7

End of borehole at 3.0m below river bottom

||II||III

(ouger refusal).

5 |

9 LEGEND )1
: * submitted for laboratory anclysis o3 ieii B oo™ |

ICE SURFACE ELEVATION (m): DATE DRILED: 2001 03 14 |

MESVWVN - 222.188 BSERVED WATER LEVEL: N/A
IRONMENTAL  [R7eR BGTTOM ELEVATION (m: LOGGED bY: - \
CONSLILTANTS s 217.158 RAD SHEET__1 1
: ] -




CLIENT: DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING w1801B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm| 01-37
BOREHOLE LOG CADI'IU'.':NO.: SAMPLE TYPE: [ core [7] spur spoon [ swerar [X] oxstureen [O) o recovery

=

SAND - fine to coarse grained, some fine
grained gravel, grey, loose, wet

CLAY - sandy (fine grained), silty, olive
grey, soft, moist

Il 01-37-1

AL NI DI NN e et eseitettieeteetl. o5 -

£

£ § g
= SOIL g SOIL VAPOUR MONITORING
E DESCRIFTION El§§ ig CONCENTRATION B WELL
3 s (pm) g INSTALLATION
e ” 100 1000 10000 =
0| e o
- WATER
=
P
3
A :

o ) _hvm—mz
F — 50mm sond lenses, fine grained, loose, wet 1] :
9 at 4.1m and 4.4m 23
- - 100mm sond lense, fine grained, sitty, 01-34-3
g at 4.7m . . dry ]]I 4 & 3
E — silty, some sand below 4.9m >
- S5 - 175mm sand lense at 5.2m £
e ]]]]m-sv-‘ A
E - 25mm sond lense at 5.8m :
- 6 Mot-s-s| | A
» 01-37-6 |-k
- 7
- SILT (TILL) - grovelly (fine to medium 01-37-7 |4l
C grained), some sond, some clay, light brown,
. hard, moist p—
8 V. E
', End of borehole at 4.9m below river bottom
3 {auger refusal),
- 9
' LEGEND
: * submitted for laboratory analysis Do B oot
ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 03 14
Mg&&OVN i B 222.166 OBSERVED WATER LEVEL: N/A
. oﬁgug AN%L RIVER BOTTOM ELEVATION (m): [LOGGED BY:
JANES we. 218.816 RAD e




CLIENT:

DRILLING CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOCIATES LIMITED __MAPLE LEAF DRILLING w18018B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER [200/100 mm 01-38
BOREHOLE LOG CADI'ILI;No.: SAMPLE TYPE: [ffjj core [7] seur spoon [ svewsy [5) orstureen [G no epove—
€
et SOIL VAPOUR g MONITORING
= sEaEeiH §§_ 3 Eé CONCENTRATION WELL
b g 23 (ppm) Bl mstauwation
a) z <
1 1 10000
TG E
- WATER =
F =
X = !
F 3 =
- SILT - sandy (fine to medium grained), trace Paps
- 4 cloy, trace organics, ofive grey, soft, low plosticity, | ; : y
L wet, trace black staining % - e J
b J SAND - fine to coarse grained, trace silt, vrel‘ll 1-36-1A : : > | |
d graded, grey, loose, wet, shell fragments, slight 5 1-38-1 A: :
2 mothball odour b :
- 5| SILT - sondy (fine to medium grained), dark grey, i s
. soft, low plasticity, moist, plastic tor layers, trace I a-sa|] i
- visble LPH, black staining, strong mothball odour : ===
B SAND - fine to medium grained, trace fine = By
B grained gravel, olive grey, loose, wet, shell fragments 01-38-3| {4 : - :
F 6 mothball odour ;- 01-38-4
-~ [7 CLAY (TILL) - sity, some sand, some fine [ S
= grained gravel, light brown, firm, high plasticity, moist[//7% ' =
F | [ CLAY - sity, brown, firm, high plasticty, moist | S | o2 +
- ~ 75mm fine grained gravel lense ot 7.5m L,
C 7 | |SILT (TILL) - gravelly (fine grained), some / :
C sand, some clay, light brown, hard, low plasticity, /) : l
— moist Y 17| 01-38-6
- End of borehole at 3.2m below river bottom.
- 8 !
: :
- 9
- LEGEND )1
E P R e ﬁ Mm
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 15 |
MéNQVlRmVN - 222.185 (OBSERVED WATER LEVEL: N/A
RO &4 AN%_ RIVER BOTTOM ELEVATION (m): LOGGED BY:
CONSULTANTS we. 217.765 AGM T
— m—)




CUENT:

DRILLING CONTRACTOR:

PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING W1801B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-39
BOREHOLE LOG CﬁDﬂLE:NO.t SAMPLE TYPE: [ core [7] seur spoon [l sesy [ orstursen [G]no recoveny
€ _ % SOIL VAPOUR MONITORING
E OEBCREtON ngg s CONCENTRATION WELL
b g = (ppm) INSTALLATION
{100 1000
Fo| IcE o :
- WATER ~
1 =
F 2 o]
3 ~~
- GRAVEL - poor recovery, shell fragements,  po)
- — _chunks of plastic tar [ 7"' 77 01-39-1
-~ 4| CLAY - sity, brown, firm, high plasticity, moist ? =
K / 01-36-1
:::::z":ﬁ
T y |
: 7 |
- % 01-33-2
E 6 % T
é_ /%/ mau |
i
3 / :
» J SILT (TILL) - gravelly (fine grained), 5ame| % 01-38-3
= sand, light brown, hard, low plasticity, moist 2N 01—39—4H =
L
- End of borehole at 4.0m below river bottom.
- 8
-
- 9
i LEGEND
: : 13t EE
ICE SURFACE ELEVATION (m): [PATE DRiLLED: 2001 03 15
MoRROV 195 .
Y o\ e
TANTS se. 218.535 AGM sper A o




| cuent:

e et—

CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA

DRILLUNG CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOQCIATES LIMITED MAPLE LEAF DRILLING Ww18018B
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.: |

HOLLOW/SOLID STEM AUGER |200/100 mm| 01-40

BOREHOLE LOG [

CAD FILE No.:

SAMPLE TYPE: [l core [7] spur spoon [ sweusy [ ostureen [G]wo recovery
£ |§
E o ';._lg SOIL VAPOUR MONITORING
L S Eigg ? CONCENTRATION WELL
s (ppm) INSTALLATION
|E E
1 1

- ICE :
= X E
5 WATER ~
1 o
2 =

- 3 SILT - clayey, some fine grained sond, trace Lm“‘“H
f — organics, brown, very soft, low plasticity, wet T
:_ SILT AND SAND - fine grained sand, KE
b trace clay, well graded, olive grey, soft, moist, ]]]ml-m—zq
C trace black staining '
L 4 1l
3 CLAY - silty, brown, stiff, high plasticity, maist /Jl 01-40-3 )
- // I
: é
- 5 — softer with depth below 5.2m
- — 50mm grovel lense ot 5.3m %z 01-40-4 4y s
E | e il / m-«:-sH =
- 6 7/ s
— % S
B / i :
- / 01-40-6 =
B End of borehole at 3.8m below river bottom
- 7 (ouger refusal).
- 8
- _l
- 9
- LEGEND ) |
- * submitted for laboratory onalysis T PoroEraan o
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 15 I
ME&VIWXN — 222.180 ERVED WATER LEVEL: N/A
p m%bu {’3[ N\g‘ AL [RIVERBOTIOM ELEVATION (m) LOGGED BY:
) 219.132 AGM sheer_ 1 _or 1




CLIENT:

DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED _MAPLE LEAF DRILLING wig01B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.: |
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER {200/100 mm 01-41
PLOTTED:
BOREHOLE LOG CAD FILE N SAMPLE TYPE: [ core [7] spur spoon [ svesv [53] orstureen [G] o recovery
E
= SOIL VAPOUR S MONITORING
E .. §§|§E §§ CONCENTRATION K WELL
o) E %g (ppm) e INSTALLATION
100 10p0 10000 =
ro| ICE i e
- WATER et :
- 1 o
2 e
o =
X SILT - some sand, trace clay, trace organics, 01-41-1 E
E olive grey, very soft, low plasticity, wet 11| P :
- 4 T
SAND - fine grained, silty, some clay, trace - e =5
. —[ organics, poorly graded, olive grey, loose, wet | f,/ éi{-}
- CLAY - sandy (fine grained), some silt, % =
trace organics, olive grey, brown, firm, high 7 m 01-41-4 SnE
F 5| plostiiy, moist %
E % ==
- %]]llm-n-s i
L 6 é sSEEED
: 4 =
C %/ 01-41-6 i
; 7 % P
E' - gravelly (fine grained) below 7.6m 7
- [~ SILT (TILL) - sondy (coarse grained), —F 5
B some clay, trace fine grained gravel, fight olive
- 8 brown, very stiff, low plasticity, moist i =HEE
= End of borehole ot 4.6m below river bottom
- (auger refusa).
- 9
& LEGEND
B B & o™
WV ICE SURFACE ELEVATION (m): |DATE DRILLED: 2001 03 15
MSNRWRS. ONMENTAL 222.200 OBSERVED WATER LEVEL: N/A
co Nbu:_ﬂ-f AN]l: 2 RIVER BOTTOM ELEVATION (m): |LOGGED BY:
s 218.540 AGM sveer_ 1 _or 1 |




AGASSIZ_NORTH_ASSOCIATES LIMITED

CLIENT: " DRILUNG CONTRACTOR:
MAPLE LEAF DRILLING _

wi18018

PROJECT No.:

LOCATION: DRILLING METHOD:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER

DIAMETER: BOREHOLE No.:
200/100 mm 01-42

BOREHOLE LOG Do

CAD FILE Nom SAMPLE TYPE: [ff]) core [7] spur spoon [l sveev [ oistursen O] no mecovery
€
= SOIL VAPOUR g MONITORING
E e;o;:'.‘_I - §§ E Eg CONCENTRATION WELL
k DESCRI s %2 ki E INSTALLATION
{190 10p0 10000{ >
Fo| IcE o i
: WATER oo
1 =
- 2 =
- 3| SILT - some clay, trace fine grained sand, trace L”ﬁm—u—t A i iiiuE S
C organics, ofive grey, very soft, low plasticity, wet Poagann ==
— - clayey, some fine grained sand, trace organics, s g
- firm, moist below 3.4m I 3
- - dﬂYW with depth I[[J01_42,2 ‘ i:::: :::.;::::
- CLAY - silty, trace organics, brown, firm, / =hEs
- high plsticy, most 7 HE
| / =
- 5 / 01-42-3 A . ‘ ‘ :::é..‘::::
; 7
" 6 - wood chunks ot 6.1m z
2 — orange oxidations below 6.4m %
C - ond sit from 6.7m to 7.0m /i |
b //é 01-42-4 d
C SILT (TILL) - fine to coarse
E ¥ —I grained), some fine tgr::eﬁuryse(groined sond,
= some clay, light brown, stiff, low plosticity, moist 01-42-5 4
- End of borehole at 4.6m below river bottom. e
T P
: l
- 9
3 LEGEND ) 1
E Yo gienas B o
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 16 I
MORROWV 222.144 BSERVED WATER LEVEL: N/A
ENVIRONMENTAL RIVER BOTTOM ELEVATION (m): LOGGED BY:
| CONSULIANTS w. 219.096 AGM sweer_1_or 1,




My

CUENI:

UKILLING CUNTRALTUR: FROJECT No.:
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING _ W18018B
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-43
BOREHOLE LOG cwl: ,,L‘;’No., SAMPLE TYPE: [ core [7] sput spoon [l svewsy [X] ostursen [G] no Recovery
E — Eﬁ SOIL VAPOUR E MONITORING
D, . 1 EEE < CONCENTRATION WELL
s 23 topm) E INSTALLATION
100 1000 10000 =
- 0| ICE i
3 WATER =
X 2
T 2
o CLAY - sity, trace fine grained sand, trace ;}" ¢01-43-0
L organics, brown, soft to firm, moist % :
E / é EEN
-4 'é
» // o1-43-1] | A
: Al
Rl e %
- . ¥ 01-43-2| | A = : :
) = silty, trace fine grained sand, stiff below 6.1m z : =
|:_ 01-43-3| A
" SILT (TILL) - gravelly (fine grained), some [N o
B fine to coarse grained sand, well graded, fight =
- brown, stiff, moist 01434 [ A
! End of borehole at 4.4m below river bottom.
8|
£ 9
b LEGEND
o * submitted for laboratory analysis Dol B oo
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 16
Mgﬁww WN 0 222.176 OBSERVED WATER LEVEL: N/A
co RO Lbf' ANTgL RIVER BOTTOM ELEVATION (m): LOGGED BY:
NSULTANTS we. 218.976 AGM sHEer__1__oF_ 1




[CCUENT:

DRILLING CONTRACTOR: PROJECT No.:
AGASSIZ NORTH ASSOCIATES UMITED MAPLE LEAF DRILLING wi8018
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-44
BOREHOLE LOG }CADI‘ILEzﬂo.: SAMPLE TYPE: [Jff) core (7] seur spoon [l svesv [ orsureen [G] o Recovey
E
= SOIL § 8 SOIL VAPOUR g MONITORING
CONCENTRATION WELL
E DESCRIPTION ;EE gg P é INSTALLATION
an 1000 10000 =
- o| ICE ‘_..",r
3 WATER s
- o
X =
F 2 =
3 =
T = )
- 5 - oo
- SILT - sandy (fine grained), some clay, some 01~44-1 ==
B SAND AND SILT - fine to medium ad BN e
-] groined sand, olive grey, soft, maist | »/ 01-44-3 s
_ 6 CI,AY - silty, olive grey, soft, high plasticity, ¥/, e
L | e /
— - siltier with depth
B — some fine grained sand below 6.4m // |
C [T SAND - fine to medium grained, troce st, oy Tl or-s4
) poorly graded, grey/brown, loose, moist ]
- _| CLAY - some fine grained sand, trace sitt, | [*.*
— olive_grey, soft, medium to high plasticity, moist //T 01-#4-5
- : GRAVEL - coarse grained 3.-‘:'0
- SILT (TILL) - some fine to coarse gmmed
E 8 m %rwei. trace clay, very stiff, low Qs o145
L End of borehole at 3.2m below river bottom
X (auger refusal).
F 9
e GEN )
- nit B ‘
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 16
M"WVN 222.195 OBSERVED WATER LEVEL: N/A )
- E%’Sgugiﬁm— RIVER BOTTOM ELEVATION (m): LOGGED BY:
TANTS we. 217.015 RAD sheer_1_or 1




CLIENT: DRILLING CONTRACTOR: PROJECT No.: |
AGASSIZ NORTH ASSOCIATES UIMITED MAPLE LEAF DRILLING -~ wi8018
LOCATION: DRILLING METHOD: DIAMETER: | BOREHOLE Noy: |
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm|  01-45
BOREHOLE LOG EADﬂngo.: SAMPLE TYPE: (il core [7] spur spoon [ svevev [X] ostureen [G] no recovery
£ ' SOIL VAPOUR g MONITORING
BEE S i §§I§§ E% CONCENTRATION WELL
E 8 %g (ppm) E INSTALLATION
° @ 100 10p0 10000 =
" o| ICE ol o
- WATER ~
-1 e
iR =5
3 o
3 =
" 4 z

L 5 . %T—some;hy.someﬁ&egmhrdhﬁynd. | 7' 1 i A G
N organics, olive grey, soft, low plasticity, we / 53
e m.; - troe si, ofve brow, sft, ih %D] e A
- , Mo .
3 — 50mm fine to medium groined sand lenses 7 01-45-3
» ot 5.5m and 5.9m 7,
E 6 | 2
| /
-5 _l SILT (TILL) - some fine o coorse L
i grained sand and gravel, trace clay, very stiff, 3
- low plasticity, moist S 01-45-5 | A &
- End of borehole at 2.6m below river bottom
- (auger refusal).
- 8
£ 9
! Py P HiHE| | ERE
MORROV ICE SURFACE ELEVATION (m): [DATE DRILLED: 2001 03 16
222.222 OBSERVED WATER LEVEL: N/A
A ENVIRONMENTAL RIVER BOTTOM ELEVATION (m): |LOGGED BY:
CONSULTANTS se. 217.192 RAD sHeeT__1__oF__1




CLIENT:

" DRILLING CONTRACTOR: PROJECT No.
AGASSIZ NORTH ASSOCIATES LIMITED MAPLE LEAF DRILLING wi8018
LOCATION: DRILLING METHOD: DIAMETER: BOREHOLE No.:
CENTRA GAS, RED RIVER, WINNIPEG, MANITOBA HOLLOW/SOLID STEM AUGER |200/100 mm 01-46
BOREHOLE LOG CADH!.I;No.: SAMPLE TYPE: [ core [7] spur spoon [l sweer [] osureen [G] wo recovery
J
G g |
= SOIL VAFOUR, MONITORING
E - - gﬁ’;g £l CONCENTRATION WELL
i % %é (ppm) g INSTALLATION
I 10p0 10000 >
o
- WATER ~
: 1 o
: 2 o P
- SILT AND CLAY - some fine to /) m-«;-mJ _
E _I nwdiun:y gr:;tned sand, olive grey, soft, low I ¥, : e
- lasticity, Dol =
- CLAY - some silt, some fine groined sand, // s = |
E olive grey, soft, medium_plosticity ) % v 2 !
- - q?grgrrl; sond lense, fine to medium- grained 7 01-46-3 = 2 S=t=
- - fine to medium grained sand lense, some % >t —
- silt, trace clay, olive grey, dense, moist from £ 01-46-4 P =
2 32m to 34m 4 P s
- 4 SAND - fine to medium grained, some sil, L
- | trace clay, ofive grey, dense, moist 7 01-46-5 < 3 : )
Z CLAY - lominated, some silt, some fine //
E grained sand, olive grey, soft, medium plasticity // : 3 2
01-46-6 — =
s 5 / T i :::::Z::
L % : H |
3 7 §
- %z 01-46-7 = !
L 6 » =
- % 01-46-8 :
: Z |
-~ ~ some gravel and organics below 7.0m / Tz :
- SILT (TILL) - some fine to coarse grai : i
3 _| sond and g, toce oy, vy s, on | X008 | A o :
: plasticity, moist 7 1-46-10] Pl e
. End of borehole at 5.5m below river bottom
C 8 (ouger refusal). |
; I
F 9
- LEGEND 1
L T zdEieEl ¢ il B oo
ICE SURFACE ELEVATION (m): DATE DRILLED: 2001 03 16 I
MéNR\‘/va 222.369 OBSERVED WATER LEVEL: N/A
. alﬁgugmg'- RIVER BOTTOM ELEVATION (m: LOGGED BY:




~ MORROW ENVIRONMENTAL CONSULTANTS INC.

APPENDIX V

Photographs




PHOTOGRAPH 1: VIEW OF THE DRILL
RIG USED DURING THE INVESTIGATION
DRILLING BH01-01 ADJACENT TO THE
DISRAELI BRIDGE.

PHOTOGRAPH 2: VIEW OF THE TOP 1.5m OF SOIL
FROM BHO01-05. NOTE THE HYDROCARBON
SHEEN AND LPH IN THE SAND AND SILT.
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PHOTOGRAPH 3: VIEW OF LIQUID PHASE HYDROCARBONS AND HYDROCARBON
SHEEN IN A SAND LENSE IN BH01-28.

PHOTOGRAPH 4: VIEW OF LIQUID PHASE HYDROCARBONS IN A SAND LENSE IN BH01-28.
NOTE BLACK PLASTIC COAL TAR IN SILT AND SAND AT THE RIGHT END OF THE SAMPLE.
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