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EXECUTIVE SUMMARY

Canadian Pacific Railway (CPR) commissioned a Phase II Environmental Site Assessment

(ESA) at the Souris Yard in Souris, MB. Morrow Environmental Consultants inc. (Morrow), a

member of the SNC-Lavalin Group, completed an intrusive investigation to assess the onsite

soil and groundwater conditions in November and December 2005.

The mandate of the Phase .11 ESA, as directed by CPR, was to investigate and characterize the

presence of potential contaminants in the soil andlor groundwater beneath the site, as well as

provide preliminary information with respect to the groundwater flow direction and rate. The

objectives of the Phase II ESA are summarized as follows:

¯ Review the previous Phase I ESA;

¯ Investigate and characterize soil and groundwater for all areas of concem identified in the
Phase I ESA in order to confirm the presence and/or absence of soil andlor groundwater

contamination and/or liquid phase hydrocarbons;

¯ Determine the groundwater flow direction and flow rates; and

¯ Identify any existing underground infrastructures that could act as migration pathways.

Based on Morrow’s review of the Phase I ESA, the relevant environmental concerns are

presented on the following table.
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Potential Areas of Concern

¯ ~Potentia~l~.;~o..~.. ’-,~l.~.~.~.~-~Concorn,. ~.,1::....~°. o0 ~-’~l=~;~:~.-~..~.~z.. ~,

Potential Mile 15.75, hydrocarbons, metals soil former roundhouse
Estevan Sub. discharge area

Potential Mile 15.76, hydrocarbons, metals soil former engine house
Estevan Sub.

Potential Mile 15.77, hydrocarbons, metals soil former coal dock
Estevan Sub.

Potential Mile 15.80, hydrocarbons, m~tals soil former coal shed
Estevan Sub.

Potential Mile 15.82, hydrocarbons, metals soil former ash pit
Estevan Sub.

Potential Mile 15.86, hydrocarbons, metals soil former tool house
Estavan Sub.

Potential Mile 15.88, hydrocarbons, metals soil former tool house
Estavan Sub.

~)) SNC.LAVALI~Morrow Enviromnental 131066-A0001 Februa~/17, 2006



Potential Mile 15.89, hydro~rbons, metals soil former tool house

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Estevan Sub.
Mile 15.90,

Estevan Sub.
Mile 16.11,

Estevan Sub.
Mile 16.17,

Estevan Sub.
Mile 16.28,

Estevan Sub.
Mile 146.57,

Glenbom Sub.
Mile 146.60,

Glenboro Sub.

Mile 146.61,
Glenbom Sub.
Mile 146.63,

Glenbom Sub.
Mile 146.64,

Glenbom Sub.

Mile 146.87,
Glenboro Sub.
Mile 146.69,

Glenbom Sub.
Mile 146.99,

Glenboro Sub.

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons,
metals, fertilizer

hydrocarbons,
metals, fertilizer
hydrocarbons, metals

hydrocarbons, metals

soil/groundwater

soil

¯ soil

soil/groundwater

soil

soil

soil

soil

soil/groundwater

soil/groundwater

soil

soil/groundwater

former roundhouse

former tool house

former oil and dope shed

former fuelling facility

former tool house

former tool houses
(north and south of
track)
former aboveground
storage tank
former tool house

former Imperial Oil bulk
plant and fedilizer
warehouse
former North Star Oil
bulk plant
former coal shed

former abovegmund
storage tank

The scope of the work for this Phase II ESA, determined through discussions with CPR
personnel, consisted of ddlling 35 boreholes at locations proximate to the potential areas of

concam identified in the above table, installing 14 monitoring wells, the collection of soil and

groundwater samples for potential laboratory analysis, the collection of a surticial soil sample at

the former roundhouse discharge area, and the determination of groundwater flow direction and

rates. It should be noted that boreholes could not be ddlled in the former separation pit area of

the roundhouse and the former roundhouse discharge area, as these areas were inaccessible

by the truck-mounted drill rig.

The results of the Phase II ESA identified residual hydrocarbons at concentrations exceeding

the Canadian Environmental Quality Guidelines (CEQG), Canadian Council of Ministers of the

Environment (CCME), updated 2005, Commercial Land Use assessment guidelines and/or the

~)) SNC-LAVALINMorrow Environmental 131006-6,0001 FebPJaW 17, 2006
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Canada-Wide Standard for Petroleum Hydrocarbons (PHC) in Soil (CWS), CCME (2001)

Commemial Land Use, Protection of Potable Groundwater Pathway assessment guidelines in soil

samples recovered from Boreholes 05-11 (former tool house, Mile 15.89, Estavan Subdivision),

05-20, 05-24, 05-25, and 05-27 (former fuelling facility, Mile 16.28, Estavan Subdivision), 05-29,

05-30 and 05-34 (former North Star Oil bulk plant, Mile 146.67, Glenboro Subdivision)i and 05-32

and 05-33 (adjacent to the former Imperial Oil bulk plant and fertilizer warehouse, Mile 146.84,

Glenboro Subdivision) at depths ranging from 0.5 m to 3.0 m below gPade. In addition, benzene

was detected in the surficial soil sample recovered from the former roundhouse discharge area

(Mile 15.75, Estevan Subdivision) at a concentration exceeding the CCME CEQG (updated 2005)

Commercial Land Use assessment guideline. The sample was recovered at a depth of 0.15 m to

0.3 m below grade.

Arsenic concentrations equal to or exceeding the CCME (updated 2005) Commercial Land Use

assessment guideline were detected in soil samples recovered from Boreholes 05-18 (former coal

shed, Mile 15.80, Estevan Subdivision) and 05-34 (former North Star Oil bulk plant, Mile 146.67,

Glenboro Subdivision) at depths ranging from 0.5 m to 2.3 m below grade.

Dissolved hydrocarbons in groundwater samples collected from Monitoring Well 05-8 (former

roundhouse area, Mile 15.90, Estevan Subdivision), Monitoring Wells 05-20 and 05-25 (former

fuelling facility area, Mile 18.28, Estevan Subdivision), Monitoring Wells 05-29, 05-30 and 05-34

(former North Star Oil bulk plant, Mile 146.67, Glenboro Subdivision), and Monitoring Wells 05-

32 and 05-33 (adjacent to the former Impedal Oil bulk plant and fertilizer warehouse, Mile

146.64, Glenboro Subdivision) were detected at concentrations exceeding the CCME CEQG

(updated 2005), Community Water assessment guidelines.

Dissolved arsenic and/or badum were detected in Monitoring Wells 05-20 and 05-25 (located in

the former fuelling facility area) at concentrations exceeding the CCME CEQG (updated 2005)

Community Water assessment guidelines.

Dissolved iron a~d/or manganese were detected in Monitoring Wells 05-8 through 05-9, 05-20,

05-24, 05-25, 05-27, 05-29, 05-30, 05-32, 05-33 and 05-34 (located in the former roundhouse

area, the former fuelling facility area, the former North Star Oil bulk plant area, and adjacent to

the former Impedal Oil bulk plant and fertilizer warehouse) at concentrations exceeding the

~) SNC.I,AYAUNMo=x"ow ~,,vl~omae~tal ill 131066-A0001 Febmwy 17, 2006



CCME CEQG (updated 2005) Community Water aesthetic objectives. The exceedances of the

aesthetic objectives are not considered to be significant environmental concerns.

Based on the December 12, 2005 monitoring data, the apparent direction of shallow

groundwater flow in the former fuelling facility area was inferred to be towards the south, in the

former North Star Oil and Imperial Oil bulk plant areas was inferred to be towards the east and

in the former roundhouse area was inferred to be towards the southeast. The groundwater

seepage velocity beneath the former fuelling facility is estimated to be 2 x 10.7 m/s (6 m/yr) to

the south, and beneath the North Star Oil bulk plant area the groundwater seepage velocity is

estimated to be 9 x 10"~m/s (0.3 m/year) to the east. No measurable liquid phase hydrocarbons

were detected in any of the monitoring wells on this date.

131066-A0001 February 17, 2006
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1. INTRODUCTION

At the request of Canadian Pacific Railway (CPR), Morrow Envimnmentsl Consultants Inc.

(Morrow), a member of the SNC-Lavalin Group, has completed a Phase II Environmental Site

Assessment (ESA) of CPR’s Souris Yard (the =Yard") in Souris, MB. The scope of work was

based on Morrow’s proposal dated April 8, 2005 and proposal amendment dated

September 7, 2005.

I
I
I
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1.1. Phase II ESA Objectives and Scope of Investigation
I

The purpose of the Phase II ESA was to assess the impact of histodc and current activities on

the soil and groundwater at the Souds Yard, focusing on the areas of concem identified in the

Phase I report by the CP Office of the Chief Engineer. The objectives of the investigation are

summarized below:

¯ Review the Phase I ESA;

¯ Investigate.and characterize soil and groundwater for all areas of concern identified in the

Phase I ESA in order to confirm the presence and/or absence of soil and/or groundwater

impact andlor liquid phase hydrocarbons;

¯ Determine the groundwater flow direction and flow rates; and

¯ Identify any existing underground infrastructures that could act as migration pathways.

I
I
I

The scope of the work for the Phase II ESA, determined through discussions with CPR

personnel, consisted of ddlling 35 boreholes at locations proximate to the areas of potential

environmental concern, installing 14 monitoring wells, the collection of soil and groundwater

samples for potential laboratory analysis, the collection of a sun~cial soil sample at the former

roundhouse discharge area, and the determination of groundwater flow direction and rates. It

should be noted that boreholes could not be ddlled in the former separation pit area of the

roundhouse and the former roundhouse discharge area, as these areas were inaccessible by

the truck-mounted ddll dg.

This report presents a description of the work performed by Morrow on the Souris Yard and the

results of the Phase II ESA.

I
I
I
I
I
I
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1.2. Site Description

The subject site is the Souris Yard located in the Town of Souris, MB. The location of the site is

presented on the Key Plan, Drawing 131066-001, Appendix I. The limits of the ESA included

the Souris Yard between approximate Mile 15.75 and Mile 16.28 of the Estevan Subdivision

and Mile 146.57 and 146.99 of the Glenboro Subdivision.

Structures currently located within the SourisYard include the M/W office, three tool houses

(located northwest of the M/W office), the former Cominco fertilizer facilities, a grain elevator,

an underground septic tank, and an abovegmund propane tank: Current and former site

facilities are shown on the Site Plan, Drawing 131066-002 in Appendix I.

The neighboudng property use for the east portion of the Yard (i.e., east of First Street North) is

generally described as follows.

North:

South:

East:

residential (mobile home park)

residential (south and southeast) and commercial (recycling depot and Town of

Souris Public Works)

CPR right-of-way

West: First Street North, beyond which is CPR right-of-way

The neighbouring property use for the west portion of the Yard (i.e., west of First Street North)

is generally described as follows.

North:
I South:

East:
i West:

residential and vacant

residential
First Street North, beyond which is CPR right-of-way

commercial (card lock and repair shop) and residential, CPR right-of-way

(southwest)

Summary of Previous Studies

I
I
I
I

A Phase I ESA of the Souds Yard from Mile 15.5 to Mile 16.5 of the Estevan Subdivision was

conducted by the CP Office of the Chief Engineer in 1993. The objective of the Phase I ESA

was to assess the potential for soil and groundwater impact on the Yard due to currant and

historical activities. The details of the Phase I ESA are presented in the Chief Engineer’s draft

131066-A0001 February 17, 2006



report entitled: Phase I Environmental Site Assessment of the Souris Yard, Soufis, Manitoba,

dated November 10, 1993. Based on Morrow’s review of the Phase I ESA, the relevant

environmental concerns are presented on the following table.

TABLE A: Potential Areas of Concern

:~otent a ,~
Contem~nat~on’,

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Potential

Mile 15.75,
Estevan Sub.
Mile 15.76,

Estevan Sub.
Mile 15.77,

Estevan Sub.
Mile 15.80,

Estevan Sub.
Mile 15.82,

Estevan Sub.
Mile 15.86,

Estevan Sub.
Mile 15.88,

Estevan Sub.
Mile 15.89,

Estevan Sub.
Mile 15.90,

Estevan Sub.
Mile 16.11,

Estevan Sub.
Mile 16.17,

Estevan Sub.
Mile 16.28,

Estevan Sub.
Mile 146.57,

Glenboro Sub.
Mile 146.60,

Glenboro Sub.

Mile 146.61,
Glenboro Sub.
Mile 146.63,

Glenbom Sub.
Mile 146.64,

Glenboro Sub.

Mile 146.67,
Glenboro Sub.
Mile 146.69,

Glenbom Sub.
Mile 146.99,

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons, metals

hydrocarbons,
metals, fertilizer

hydrocarbons,
metals, fertilizer
hydrocarbons, metals

hydrocarbons, metals

soil

soil

soil

soil

soil

soil

soil

soil

soil/groundwater

soil

soil

soil/groundwater

soil

soil

soil

soil

soil/groundwater

soil/groundwater

soil

soil/groundwater

former roundhouse
discharge area
former engine house

former coal dock

former coal shed

former ash pit

former tool house

former tool house

former tool house

former roundhouse

former tool house

former oil and dope shed

former fuelling facility

former tool house

former tool houses
(north and south of
 ack)
former aboveground
storage tank
former tool house

former Imperial Oil bulk
plant and fertilizer
warehouse
former North Star Oil
bulk plant
former coal shed

former aboveground

3 131066.A000 1 February 17, 2008
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FIELD INVESTIGATION METHODOLOGY

The original proposed scope of the work for the Phase II ESA consisted of ddlling 37 boreholes

at the locations outlined in Morrow’s proposal dated April 8, 2005 and proposal amendment

dated September 7, 2005. Due to restricted drill rig access at the former separation pit area of

the roundhouse and the former roundhouse discharge area, the boreholes/monitoring wells

proposed for these locations could not be completed. However, a sur~cial sample was

recovered at the former roundhouse discharge area. Therefore, the revised scope of work

consisted of drilling 35 boreholes, installing 14 monitoring wells, the collection of soil and

groundwater samples for potential laboratory analysis, the collection of a surficial soil sample at

the former roundhouse discharge area, and the determination of groundwater flow direction and

rates.

I
I
I
I
I
I
I

The drilling, monitoring well installation, and soil and groundwater sampling were carried out in

general accordance with the protocols outlined in the document entitled: Environmental Site

Investigations in Manitoba, Manitoba Conservation, May2002, and established Morrow

Preferred Operating Procedures.

2.1. Drilling Investigation and Monitoring Well Installation                             ¯

¯
On November 9, 2005, Morrow personnel met with CPR personnel and representatives of the ¯
various utility companies to observe the locating of underground utilities, if any, on the site.

I
I
I
I
I

On November 14 to 18 and 21, 2005, Morrow observed the drilling of Boreholes 05-1 through

05-35. The boreholes were drilled at the locations shown on Drawing 131066-002, Appendix L

The borsholes were drilled to depths ranging from 2.9 m to 6.1 m below ground surface using a

truck-mounted drill dg operated by Maple Leaf Drilling of Winnipeg, MB. The boreholes were

advanced using 130 mm diameter solid stem continuous flight augers except Boreholes 05-20,

05-25 and 05-28, which were advanced using 180 mm hollow stem continuous flight augers

due to soil sloughing. The following table describes the physical characteristics of each

borehole/monitoring well.
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TABLE B: Borehole/Mon|torlng Well Details

05-2

05-3

05-4

05-5

O5--6

05-7

05-8

05-9

05-10

05-11

05-12

05-13

05-13/05-14

05-15

05-16

05-17

05-18

05-19

. 05-20

05-21

05-22

05-23

05-24

05-1 former engine house (Mile 15.76,
Estevan Sub.)

former coal dock (Mile 15.77,
Estevan Sub.)

former ash pit (Mile 15.82, Estevan
Sub.)

former ash pit (Mile 15.82, Estevan
Sub,)

former roundhouse (Mile 15.90,
Estevan Sub.)

former roundhouse (Mile 15.90,
Estevan Sub.)

former roundhouse (Mile 15.90,
Estevan Sub.)

former roundhouse (Mile 15.90,
Estevan Sub.)

former roundhouse (Mile 15.90,
Estevan Sub.)

former tool house (Mile 15.86,
Estevan Sub.)

former tool house (Mile 15.89,
Estevan Sub.)

former tool house (north of track)
(Mile 146.60, Glenboro Sub.)

former aboveground storage tank
(AST) (Mile 146.61, Glenboro Sub.)
former tool house (south of track)

(Mile 146.60 GlenboroSub.)
former tool house (Mile 146.63,

Glenboro Sub.)
former tool house (Mile 15.88,

Estavan Sub.)
former tool house (Mile 146.57,

Glenboro Sub.)
former coal shed (Mile 15.80,

Estevan Sub.)
former tool house (Mile 16.11,

Estevan Sub.)
former fuelling facility (Mile 16.28,

Estevan Sub.)
former oil and dope shed (Mile 16.17,

Estevan Sub.)
former oil and dope shed (Mile 16.17,

Estevan Sub.)
former oil and dope shed (Mile 16.17,

Estevan Sub.)
former fuelling facility (Mile 16.28,

3.0 Na

3.0 n~

3.0 Na

3.0 Na

3.4 Na

6.1 1.5 - 6.1

4.0 1.5-4.0

6.1 1.8-6.1

6.1 2.3-8.1

3.0 Na

3.0 Na

3.0 Na

3.0 Na

3.0 ~a

3.0 ~a

3.0 Na

2.9 Na

3.0 Na

3.0 Na

4.6 0.9-4.6

3.0 Na

3.0 Na

3.0 Na

4.6 0.8-4.5

6 131066-A0001 February 17, 2006



Estavan Sub.)
05-25 former fuelling facility (Mile 16.28, 4.6

Estavan Sub.)
05-26 former AST (Mile 146.99, Glenboro 3.0

Sub,)
05-27 former fuelling facility (Mile 16.25, 4.6

Estavan Sub.)¯
05-28 former fuelling facility (Mile 16.28, 3.0

Estevan Sub.)
05-29 former North Star Oil bulk plant (Mile 4.6

146.67, Glenbom Sub.)
05-30 former North Star Oil bulk plant (Mile 4.6

146.67, Glenbom Sub.)
05-31 Adjacent to former Imperial Oil bulk 4.6

plant and fertilizer warehouse (Mile
146.64, Glenboro Sub.)

05-32 Adjacent to former Imperial Oil bulk 4.6
plant and fertilizer warehouse (Mile

146.64, Glenbom Sub.)
05-33 Adjacent to former Imperial Oil bulk 4.6

plant and fertilizer warehouse (Mile
146.64, Glenbom Sub.)

05-34 former North Star Oil bulk plant (Mile 4.6
146.67, Glenboro Sub.)

05-35 former coal shed (Mile 146.69, 3.0
Glenbom Sub.)

n/a - not applicable. No monitoring well installed. Borehole backfilled with bentonite.

0.9 - 4.6

n/a

0.9 - 4.6

n/a

0.9 - 4.6

0.9 - 4.6

0.9 - 4.6

0.9 - 4.6

0.9 - 4.6

0.9 - 4.6

n/a

Boreholes 05-13 and 05-14 were originally drilled to assess soil conditions adjacent to the

former AST area (Mile 146.61, Glenboro Subdivision) and a former tool house (Mile 146.60,

Glenboro Subdivision), respectively. The borehole locations were based on anecdotal

information provided by CPR personnel and the Phase I report. Subsequent to drilling these

boreholes, Morrow field staff realized that the anecdotal information received was inaccurate.

As such, Boreholes 05-13 and 05-14 were used to assess soil conditions at the former tool

house. Borehole 05-13 was also used to assess soil conditions at the former AST area.

As the boreholes were advanced, soil conditions were logged in detail with respect to soil

composition, density, moisture content, and apparent hydrocarbon impact (i.e., staining). All

soil samples were recovered using split spoon samplers except samples recovered at or less.

than 0.8 m below grade. Due to the granular component of the fill materials at the surface, poor

split spoon recovery was anticipated and therefore, "grab" samples were recovered directly

from the auger flights. In addition, soil samples ranging in depth from 1 m to 6 m below grade

131066-A0001 February 17, 2006
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were recovered from the auger flights in Boreholes 05-1, 05-5, 05-8, 05-9, 05-11, 05-18, 05-27

through 05-29, and 05-32 due to auger refusal or no recovery in the split spoon sampler. The

soil samples were recovered at various depths for measurement of soil headspace vapour

concentrations and possible laboratory analysis.

The augers were cleaned after each borehole to minimize possible cross contamination. The

split spoon samplers were cleaned between samples.

The soil headspaca vapour concentrations were determined by placing a portion of the

recovered soil sample into a sealable polyethylene bag and, once the soil sample had warmed

to ambient temperature, the bag was punctured with the monitoring probe. The headspace

above the soil sample was measured for hydrocarbon vapours using a Gastech® hydrocarbon

vapour analyser (calibrated to a hexane standard) with no methane response. It should be

notad that the headspace test is a semi-quantitative screening method and can only be

considered to represent relative volatile contaminant concentrations.

Samples selected for possible laboratory analysis were transferred immediately to laboratory

supplied jars to limit the loss of volatiles dudng sample recovery. The samples were stored in

an ice-chilled cooler and shipped to Maxxam Analytics Inc. (Maxxam) in Mississauga, ON,

within 48 hours of sampling. Selected samples were analysed for BTEX, CWS hydrocarbon

fractions F1 to F4, metals, polycyclic aromatic hydrocarbons (PAHs), nitrate, nitdta,

nitrate+nitrite, pH, conductivity, and/or grain-size.

Soil cuttings generated dudng drilling were screened for evidence of liquid phase hydrocarbons

(LPH). The soil samples recovered dudng the assessment did not contain any evidence of LPH

and, as a result, the soil cuttings were spread around the borehole from which they were

recovered. The soil cuttings generated dudng the assessment were not used to backfill the

boreholes.

Upon completion of drilling and based on-the results of the field obsewations, a 50 mm

diameter PVC monitoring well with machine slotted #10 screen, void of glue and solvent, was

installed in Boreholes 05-6 through 05-9, 05-20, 05-24, 05-25, 05-27, and 05-29 through 05-34.

The monitoring wells were installed for future monitoring of subsurface conditions and

groundwater sampling. Clean silica sand backfill was placed in the borehole annulus

surrounding the screened portion of the monitoring well. A bentonite seal was placed to a
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depth of at least 0.6 m below ground surface to prevent infiltration of surface water into the

wells. Steel bolt-down covers were installed flush with the ground surface to protect the

installations on Monitoring Well 05-20 and 05-29. Above grade well protectors were installed on

Monitoring Wells 05-6 through 05-9, 05-24, 05-25, 05-27, and 05-30 through 05-34. The

horizontal location of each monitoring well was surveyed relative to the CPR rail lines andlor

existing structures. The vertical elevation of each new monitoring well was surveyed relative to

a temporary benchmark (top of northwest bblt of rail switch to west of First Street North), with

an assumed elevation of 100.000 m.

The completion details for the boreholes and monitoring wells are included on the Borehole

Logs, Appendix II.

2.2. Surficlal Sampling

As discussed in Section 2, a borehole could not be ddlled at the former roundhouse discharge

area (Mile 15.75, Estevan Subdivision) due to restricted ddll dg access. As such, a surficial soil

sample was recovered at the former roundhouse discharge area at a depth of approximately

0.15 m to 0.3 m below grade. The soil headspace vapour concentration was determined as

discussed above. The sample selected for laboratory analysis was processed as discussed

above.

I
I
I

2.3. Groundwater Monitoring and Sampling Program

All monitoring wells were measured for liquid levels and subsurface vapour concentrations on

December 12, 2005; 21 to 27 days after well installation and when the groundwater was

expected to be stabilized in the monitoring wells.

The monitoring wells were developed and purged on December 12 and 13, 2005, prior to

sampling, to remove fine-grained material and stagnant water from around the well screen and

to allow the collection of a water sample representative of the groundwater in the surrounding

formation. The development and purging was done using dedicated polyethylene tubing fitted

with one-way Waterra® foot valves. The monitoring wells were purged dry one to three times

pdor to sampling.

Groundwater samples were collected from all the new monitoring wells on December 12 and

13, 2005 using dedicated polyethylene tubing fitted with one-way Waterra® foot valves. Water
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samples were immediately transferred to appropriate laboratory supplied bottles, preservatives

added as necessary and stored in an ice-chilled cooler for shipment to Maxxam, for analysis of

BTEX, CWS hydrocarbon fractions F1 to F4, dissolved metals, PAHs, nitrate, nitrite,

nitrate+nitrite, pH, and/or conductivity, within 24 hours of sample collection.

Hydraulic conductivity testing was completed at the site to estimate the rate of groundwater

-flow. Monitoring Wells 05-24 and 05-30 were bailed using dedicated polyethylene tubing fitted

with one-way Waterra® foot valves and allowed to recharge. Water level measurements were

taken using an ORS Environmental Equipment Interface Probe, with an accuracy of 1.5 mm, at

vadous time intervals during recharge. The bail test data was analysed using the Bouwer-Rice

(1976, 1989) method to estimate the hydraulic conductivity.

Purge water generated dudng the well development, groundwater sampling and hydraulic

conductivity testing was collected and screened for evidence of visible LPH accumulations. The

purge water collected during the assessment did not contain any evidence of visible LPH and,

as a result, was discharged onto the ground in a location adjacent to the well from which it was

purged. No purge water was discharged into, or adjacent to, any surface water bodies or catch

basins.

I
2.4. Quality AssurencelQuality Control

I
I
I
I

Blind field duplicate samples were randomly obtained during the collection of soil and

groundwater samples (approximately one blind duplicate for every 10 samples analysed) and

submitted to Maxxam. The samples were selectively analysed for concentrations of organic

and inorganic parameters to determine the reproducibility of results of the analyfical testing.

The field duplicates were prepared with a nondescript identifier to secure sample anonymity at

Maxxam. The field duplicates were randomly located in coolers containing other sample

containers. Tdp blanks and/or field blanks were also transported in the coolers with the soil and

groundwater samples.



3. PHYSICAL SITE CHARACTERISTICS

3.1. Regional Geology

General site information was obtained from readily available maps of the area. The maps

entitled: The Groundwater Availability Map Series, Virden Area (62-F) and Groundwater

Pollution. Hazard Map, Virden Area produced by the Manitoba Natural Resources Water
Resources Branch were examined. The document entitled: Groundwater Resources in the

Souris-Glenwood Planning District (A Synopsis) produced by the Manitoba Natural Resources

Water Resources Branch was also examined. Lacustrine and aeolian deposits extend to

depths of approximately 20 m below grade and overlie the Riding Mountain formation. The

Riding Mountain formation consists of the Coulter member (light grey to buff clayey siltstone

and shale), the Odanah member (hard grey siliceous shale) and the Millwood member (soft

greenishbrown bentonitic silty shale). The area in the vicinity of Souds is considered a

groundwater pollution hazard area by Manitoba Natural Resources. A groundwater pollution

hazard area is generally defined as having less than 10 m of low permeabihty soil overlying an

aquifer.

3.2. Local Geology

The local geology identified during the drilling program was generally consistent with the

regional geology described above. Observations made dudng the ddlling program are

described as follows:

,, The stratigraphy generally encountered throughout the Souds Yard consisted of sand

and/or gravel fill to an average depth of approximately 0.7 m below grade. The fill material

was not encountered in Boreholes 05-8, 05-13 through 05-15, 05-17, 05-19, 05-23, 05-24,

05-27, 05-28, and 05-35. Underlying the fill materials was a sand unit that extended to

depths ranging from 0.9 m to 3.1 m below grade. The sand unit was not intersected in

Boreholes 05-3 through 05-6, 05-9, and 05-11. Clay till and/or silt and clay till was

encountered beneath the sand to the maximum depth of investigation (6.1 m). A silt and

clay unit was encountered in Boraholes 05-25 and 05-27 at depths ranging from 3.1 m to

4.6 m below grade.
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¯ The results of the grain-size analysis for the soil samples submitted from Boreholes 05-6

(clay till), 05-8 (silt and clay till), and 05-20 (sand) indicated that the clay tilJ and silt and clay

till are fine-grained (i.e., D~o <75 pm) and the sand is coarse-grained (i.e., D~o >75 pm).

Black and/or grey staining were observed in Boreholes 05-24, 05-25, 05-27, 05-29, 05-30,

and 05-34 at depths ranging from 1.2 m to 2.5 m below grade.

Elevated hydrocarbon vapou~ concentrations (greater than 1,000 parts per million [ppm])

ranging from 1,210 ppm to 9,680 ppm were measured in soil samples recovered from

Boreholes 05-20, 05-29, 05-30, 05-32, 05-33 and 05-34 at depths ranging from 1.2 m to

3.0 m below grade. Hydrocarbon vapour concentrations measured in soil samples

recovered from the remaining boreholes did not exceed 990 ppm.

¯ The surficial soil sample recovered at the former roundhouse discharge area (Mile 15.75,

Estavan Subdivision) at a depth of approximately 0.15 m to 0.3 m below grade consisted of

a gravelly, fine to medium grained, black sand with trace cinders.

Detailed descriptions of the soil conditions encountered and results of the headspace vapour

concentrations measured from field screening of the soil samples during the drilling are

presented on the Borehole Logs, Appendix II. The results of the grain-size analyses are

presented on Table 1. A copy of the laboratory report detailing the grain-size analyses Js

included in Appendix II1.

3.3, Hydrology

A topographical map (Souds Map 62F/9) produced by the Surveys and Mapping Branch of the

Department of Energy, Mines and Resources identifies the regional topography of the area

surrounding the site to be relatively fiat with a slight gradient towards the northeast in the

portion of the Yard east of First Street North and a slight gradient towards the southwest in the

portion of the Yard west of First Street North. The c!osest major water body is an unnamed

creek located approximately 250 m east of the east end of the Yard. Plum Creek, which flows

east into the Souris River, is located approximately 450 m south of the west end of the Yard at

its nearest point. Based on topographical information, the inferred regional shallow

groundwater flow direction is anticipated to be south and southwest towards Plum Creek in the
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west portion of the Yard and to the east and southeast towards the unnamed creek and Souds

River in the east portion of the Yard.

According to the Phase I ESA report, a majodty of the surface runoff on the north side of the

tracks, east of First Street North, flows east towards an unnamed creek that flows into the
Souris River. Surface drainage to the south of the tracks in the east portion of the Yard

appears to flow towards the south. Surface runoff in the portion of the Yard located west of

First Street North flows south into Plum Creek and the Souris River.

3.4. Regional Hydrogeology I

A review of the Manitoba Conservation Water Branch water well database by Morrow personnel

identified up to 22 registered water wells located within approximately 500 m of the site. Of the

22 wells, 15 were registered as domestic wells, three were registered for industrial use, two
were for livestock use, and two were registered as observation/test wells. It should be noted

that the registered water wells are listed in the database by section, township and range.

Therefore, at best, the wells can only be located to the nearest quarter section. The domestic

wells are cased through the overburden to depths.renging from 2.7 m to 61 m below grade and

screened and/or left open hole to depths ranging from 8 m to 70 m below grade.

Based on discussions with the Town of Souds personnel, the residents of Souds obtain their

I
I
I
I
I

potable water from two water wells located approximately 17 km northeast of Souris, via a

piped distribution system. Town personnel provided a map showing the locations of the 19

known pdvate wells that are being used for domestic, irrigation and industrial purposes within

the Town of Souds. Based on the map provided by the Town of Souris, there are 13 pdvate

wells located within 500 m of the Souds Yard with the closest being approximately 25 m north

of the Yard. Of the 13 wells, 10 are listed as multi-use (i.e., domestic, lawn irrigation, etc.), one

is listed as domestic, one is listed as industrial, and one is unknown. Based on the information
provided by the Town, the domestic and multi-use wells located within 500 m are installed to

depths ranging from 5 m to 53 m below grade. The nearest pdvate well to ~he Yard is listed as

multi-use and is installed to a depth of 9 m below grade. There are presently no by-laws in the

Town of Souds prohibiting residents from using pdvate water wells for potable purposes.

I
I
I
I
I

Mo~’ow ~vi~o~m~J~tal 13 131066-A0001 February 17, 2006



I
3.5. Local Hydrogeology

I Follow-up site monitoring was completed on December 12, 2005; 21 to 27 days after installation

of the monitoring wells and when the groundwater was expected to be stabilized in the

monitoring wells. The monitoring wells at the site were measured for liquid levels and

subsurface vapour concentrations.
I
I
I
I
I
I

The December 12, 2005 monitoring results are provided in Appendix IV. The depth to

groundwater ranged from approximately 1.4 m to 2.2 m below grade on this date. The

groundwater elevations measured on December 12, 2005 are contoured on

Drawing 131066-003, Appendix I. The apparent direction of shallow groundwater flow in the

former fuelling facility area was south at an average gradient of 0.03 m/m. The apparent

direction of shallow groundwater flow in the former North Star Oil and Impedal Oil bulk plant

areas was east at an average gradient of 0.02 m/re. The apparent direction of shallow

groundwater flow in the former roundhouse area was southeast at an average gradient of

0.01 m/m.

I
I
I
I
I
I
I
I
I
I

No measurable LPH was detected in any of the monitoring wells on this date.

A maxim~im hydrocarbon vapour concentration of 770 ppm was measured in Monitoring

Well 05-32, located adjacent to the former Impedal bulk plant. Subsurface hydrocarbon vapour

concentrations measured in the remaining monitoring wells did not exceed 225 ppm.

Based on the dsing head bail tests performed on Monitoring Wells 05-24 and 05-30, the average

horizontal hydraulic conductJvity beneath the former fuelling facility area was calculated to be
1.3 x 10"e m/s. The average horizontal hydraulic conductivity beneath the former North Star Oil

bulk plant area was calculated to be 1.3 x 10.7 m/s. The results of the bail tests, along with the

hydraulic conductivity curves, are presented in Appendix V.

Using the hydraulic conductivities measured in the dsing head bail testa performed on

Monitoring Well 05-24, the average hydraulic gradient of 0.03 m/m to the south and an

¯ assumed effective porosity of 0.2 (approximate value for sand), the groundwater seepage

velocity beneath the former fuelling facility is estimated to be 2 x 10"T mls (6 m/yr) to the south.

Using the hydraulic conductivity measured in the dsing head bail test performed on Monitoring

Well 05-30, the average hydraulic gradient of 0.02 m/m to the east and an assumed effective
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porosity of 0.3 (approximate value for clay till), the groundwater seepage velocity beneath the

North Star Oil bulk plant area is estimated to be 9 x 10~ m/s (0.3 m/year) to the east.

3.6. Underground Infrastructure

In addition to evaluating the hydrogeological characteristics of the sites, the underground

infrastructure was reviewed to identify if potential migration pathways were present. Information

regarding underground utilities was investigated by contacting Manitoba Hydro, Westman "

Communications (cable TV), the Town of Souds, and CP Rail to conduct utility locates.

Overhead power lines service the M/W office. Underground telephone lines are located

crossing the tracks to the east of the former fuelling facility and south of the main track from

First Street North to the M/~V office. An underground signal line is located south of the main

track from the M/VV office to west of the former fuelling facility. Underground gas, water and

sewer mains and telephone and cable TV conduits (including fibre optic) are located beneath

First Street North. A water service runs from the main beneath First Street North to the M/W

office.
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4. DETERMINATION OF APPLICABLE RECEPTOR PATHWAYS

I 4.1. Freshwater Aquatic Life

I
I
I
I
I
I
I
I
I

The freshwater aquatic life pathway was reviewed in the context of an aquatic receptor of

ecological significance within 300 m down gradient (+/- 45 degrees of the apparent groundwater

flow direction) of the site or within 50 years groundwater travel time of the site. The nearest

aquatic receptor (i.e. Plum Creek) to the west portion of the Yard is at a distance in excess of

300 m. As such, the aquatic life pathway is not considered applicable in the west portion of the

Yard.

The nearest aquatic receptor (i.e. an unnamed creek) to the east portion of the Yard is at a

distance of less than 300 m. Using the average horizontal hydraulic conductivity determined by
Morrow of 1.3 x 10.7 m/s for the former North Star Oil bulk plant area, an assumed porosity of 0.3

for the former North Star Oil bulk plant area (appmximata value for clay till) and the measured

hydraulic gradient determined dudng Morrow’s investigation, the groundwater seepage velocity

beneath the east portion of the Yard is presented in the following table.

TABLE C: Groundwater Seepage Velocities

Monltorlng Date

December 12, 2005

Portion Inferred
of Yard Groundwater

Flow DlroctJon

east east

Hydraulic Seepage Seepage
Gradient Velocity (m/s) Velocity

(m/m) (m/year)

0.02 9x1~ 0.3

I
I
I.
I

The groundwater seepage velocity beneath the site was calculated using the following equation:

where:
v = average groundwater velocity (m/s)
K = aquifer hydraulic conductivity (m/s)
i = average hydraulic gradient
n = aquifer porosity, based on literature values from Freeze and Cherry, 19791

I
I
I

1 Freeze, R.A. and J.A. Chemj, 1979, Groundwater. PmnUce-Hall Inc., Englewood Cliff’s, NJ, USA
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Based on the seepage velocity presented in the above table, the approximate travel time to the

unnamed creek located 250 m east of the east end of the Yard has been calculated and is

presented in the following table.

TABLE D: Travel Times to Nearest Surlrace Water

Monitoring Date

December 12, 2005

Portion of Seepage
Yard. Velocity

(m/year)
east 0.3

¯ Inferred Dlstence to
Groundwater Nearest Surface

Flow Direction Water (m)
east 250

Travel Time

I
(years)

833

Supporting technical documentation for the current Bdtish Columbia Waste Management Act,

Contaminated Sites Regulation (CSR) (B.C. Reg. 109/2002) states that if the groundwater

travel time to the nearest surface water is greater than 50 years, the aquatic life pathway is not

applicable, Based on this and Mormw’s monitoring dat~, the aquatic life pathway is not I
considered applicable to the east portion of the site.

4.2. Drinking Water Pathway I

The drinking water pathway was reviewed in the context of a domestic receptor within 500 m

down gradient (+/- 45 degrees of the apparent groundwater flow direction) of the site or within

100 m up or cross gradient of the site.

Souris residents receive potable water from two municipal water wells, located approximately

17 km northeast of the Town, via a piped distribution system. Based on information provided by

the Town of Souris, there are 13 pdvate water wells located within 500 m of the Yard. Of the 13

pdvate wells, 10 are listed as multi-use (i.e., domestic, lawn irrigation, etc.), one is listed as

domestic, one is listed as industrial, and one is unknown. Only one ofthe 13 private wells could

be matched to the registered wells (ragistered for industrial use) located within 500 m of the

Yard (discussed in Section 3.4). The remaining 12 private wells do not appear to be ragistered

with the Manitoba Conservation Water Branch. The nearest well to the Yard is listed for
multi-use and is located approximately 25 m north of the Yard (i.e., up gradient). Ba~;ed on the

information provided by the Town, the domestic and multi-use wells located within 500 m are

installed to depths ranging from 5 m to 53 m below grade with the majodty being installed to

depths ranging from 5 m to 9 m below grade. Using a +/- 45 degreeflow band in the direction

of groundwater flow in the apparent areas of hydrocarbon impact (i.e., former fuelling facility
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and former North Star Oil and Imperial Oil bulk plants), there is one private well located down

gradient (i.e., south) of the former fuelling facility. There are no private water wells located

within 100 m up and/or cross gradient of the apparent impacted areas. Based on a search of

the Manitoba Conservation Water Branch water well database, there are up to 15 registered

domestic water wells located within 500 m of the Yard. The domestic wells are cased through

the overburden to depths ranging from 2.7 m to 61 m below grade and screened and/or left

open hole to depths ranging from 8 m to 70 m below grade. Based on baildown tests

conducted by Morrow, the average hydraulic conductivity beneath the former fuelling facility is

greater than 10"~ cm/s. As such, the drinking water pathway (i.e., ingestion) appears to be

applicable to the Yard.

4.3. Irrigation and Livestock Watering Pathway

According to Town of Souds personnel, surface water bodies located within the town (i.e., Plum

Creek, Souds River and unnamed creek) are not used for irrigation or livestock watering.

Therefore, the irrigation and livestock watedng pathways are not considered applicable to the

site.



5. DATAAND ANALYSIS

5.1. Soil and Groundwater Quality Guidelines I

The site was investigated and assessed in general accordance with the protocols outlined in the

document entitled: Environmental Site Investigations in Manitoba, Manitoba Conservation,
May 2002. The document outlines the evaluative process that applies risk-based protocol to

sites in Manitoba. The processestablishes target levels based on the dsk to public health and

safety and the physical environment.

Environmental Quality Guidelines (EQG) used for comparison purposes are presented in the

documents entitled: Canadian Environmental Quality Guidelines (CEQG), Canadian Council of

Ministers of the Environment (CCME), updated 2005 and Canada-Wide Standard for Petroleum

Hydrocarbons (PHC) in SoiI (CWS), CCME, Apdl 2001.

I

I
I
I

5.1.1. Soil

The current and expected future land use of the site is commercial. The site surface is sand

and gravel and vegetated (i.e., grass and trees). Based on grain-size analysis completed

dudng this investigation, the surface soil and subsoil are coarse-grained (i.e., Ds0 >75 pm). As

discussed in Section 4, the ddnking water pathway is considered to be applicable to the site.

I
I
I

As such, the assessment guideline for benzene, toluene, ethylbenzene, and xylenes are the

CCME CEQG (updated 2005) Commercial Land Use, Ddnking Water pathway guidelines for

coarse-grained surface soil and subsoil (i.e., protective of human health from the ingestion of

hydrocarbons by humans).

The assessment guidelines for hydrocarbon fractions F1 to F4 are the CWS Levels for PHC in

coarse-grained surface soil and subsoil, Commercial Land Use, Protection of Potable

Groundwater.

The CCME CEQG (updated 2005) for Commercial Land Use guidelines are considered to be

the assessment guidelines for PAHs, nutrients and metals in soil.

I
I
I

The assessment EQG for soil are summarized on the following table.
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TABLE E: Soil Assessment Guidelines

BTEX

Benzene
Toluene
Ethylbenzene
Xylenes

¯ CWS for PHC

Parameter

Fraction F1 (Ca-C10)
Fraction F2 (>C10-C16)
Fraction F3 (>C16-C34)

Fraction F4 (>C~-C~o)
PAHa
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b+j)fluoranthene
Benzo(g,h,I)perylene
Benzo(k)fluoranthene
Chrysene
DIbenz(a,h)anthracene
Fluoranthene
Fluorane
Indeno(1,2,3-cd)pyrene
1 -Methylnaphthalene
2-Methylnaphthalene
Naphthalene
Phenanthrane
Pyrene
Metals
Antimony
Arsenic
Barium
Cadmium
Chromium
Cobalt

Environmental Quality Guidelines

Levels for BTEX in coarce-
grained surface soils,
Commercial Land UseI

Levels for BTEX in coarse-
grained subsoils, Commercial

Land Uset

0.030 0.030
0.37 0.37
0.082 0.082
11 11

Levels for PHC In coarse-grained soils, Commercial Land Use=

Surface Boils

860~
1,200
NA
NA

Commercial Land Usa~

NG
NG
NG
10
0.7
NG
NG
10
NG
10
NG
NG
10
NG
NG
22
50
100

Commercial Land Use~

12
2,000
22
87
30O

Subsoil

1,200
NA
NA
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Environmental Quality Guidelines
91
260
NG
40
50

Selenium 3.9
Silver 40
Tin 300
Uranium NG
Vanadium 130
Zinc 360
General Commercial Land UseI

Parameter
;Copper
!Lead
i Manganese

Molybdenum
Nickel

pH (pH units) 6 - 8
Conductivity ([JS/cm) 4,000
Nitrate Nitrogen NG
Nitrite Nitrogen NG
Nitrate+Nitrite NG

EQG am expressed in milligrams par d~J kilogram unless othenNise noted.
NG - no guideline.
NA- Not applicable. Calculated value exceeds 1,000,000 rnoJ~ or pathway excluded.
~ - Canadian Environmental Quality Guidelinea, CCME, updated 2005
= - Canada-Wide Standard for Petroleum Hydrocarbona (PHC) in Soil, CCME, April 2001
= - excludes the benzene, toluene, ethylbenzene, and xylenes (BTEX) cumponente

5.1.2. Groundwater

As discussed in Section 4, the drinking water pathway is considered applicable to the site.

Therefore, the CCME (updated 2005) Community Water guidelines are considered to be the

assessment EQG for the current and expected future groundwater use at the site.

The assessment EQG for groundwater are summarized on the following table.

TABLE F: Groundwater Assessment Guidelines

Parameter
Hydrocarbons
Benzene
Toluene
Ethylbenzene
Xylene(s)
Fraction F1 (C~-C~o)
Fraction F2 (>Clo.-C18)

Fraction F3 (>C~.-C~)

Environmental Quality Guideline~
Community Water~

0.005
~0.024
<0.0024

<0.3
NG
NG
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Parameter Environmental Quality Guidelines
Fraction F4 (>C~-C~0) NG
PAHs Community Wetert
Acenaphthene NG
Acenaphthylene NG
Anthracene NG
Benzo(a)anthracene NG
Benzo(a)pyrene 0.00001
Benzo(b+j)fluoranthene NG
Benzo(g,h,i)perylene NG
Benzo(k)fluoranthene NG
Chrysene NG
Dibenz(a,h)anthracene NG
Fluoranthene NG
Flumrene NG
Indeno(1,2,3-c,d)pyrene NG
l-Methylnaphthalene NG
2-Methylnaphthalene NG
Naphthalene NG
Phenanthrene NG
Pyrene NG
Metals , Community Watar1
Aluminum NG
Arsenic 0.025
Barium 1.0
Beryllium NG
Boron 5
Cadmium 0.005
Chromium 0,05
Cobalt NG
Copper <1.0 =
Iron s0.3 =
Lead 0.010
Magnesium NG
Manganese s0.05 =
Nickel NG
Selenium 0.01
Silver NG
Thallium NG
Vanadium NG
Zinc .~5.0 =
General Community Watart
pH (pH units) 6.5 - 8.5 =
Conductivity (pS/cm) NG
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Parameter
Nitrate Nitrogen
Nitrite Nitrogen
Nitrate+Nitrite

Environmental Quality Guidelines
10
NG
NG

EQG are expressed in milligrams per litre unless otherwise noted.
NG - no guideline.

Canadian Environmental Quality Guidelines, CCME, updated 2005
aesthetic objective

5.2. Summary of Soil Analytical Results

Based on the results of the field screening, laboratory analysis was completed on 43 soil

samples (including five soil samples for quality assurance/quality control [QA/QC] analysis and

one field blank) for parameters including BTEX, CWS hydrocarbon fractions F1 to F4, metals,

PAHs, and/or nutrients (i.e., nitrate, nitrite, nitrate+nitdta, pH, and conductivity). In addition,

grain-size analysis was completed on five representative soil samples as discussed in

Section 3.2.

The results of the hydrocarbon, metals and nutdent analyses are summarized in Tables 2
through 5. Copies of the detailed analytical reports are included in Appendix II1. Selected

analytical results are presented graphically on Drawing 131066-004, Appendix I.

5.2.1. Former Tool and Engine Houses, Oil Sheds and Ash Pit

The results of the analyses of the soil samples recovered from Boreholes 05-1 (former engine

house), 05-3 and 05-4 (former ash pit), 05-10 through 05-17 and 05-19 (former tool houses),

and 05-21 through 05-23 (former oil and dope shed), are summarized as follows.

Benzene, toluene and ethylbenzene were detected in a soil sample recovered from

Borehole 05-11 (former tool house) at concentrations exceeding the CCME CEQG (updated

2005) Commercial Land Use assessment guidelines. Hydrocarbon concentrations in the

remaining samples analysed were less than the referenced.CCME assessment guidelines.

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

The laboratory analysis did not identifi/any metals at concentrations exceeding the CCME

CEQG (updated 2005) Commercial Land Use assessment guidelines and/or the laboratory

detection limits in the soil samples recovered and analysed from the boreholes located in

the former tool and engine house areas, the oil and dope shed area and the ash pit area.
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5.2.2. Former Roundhouse

The results of the analyses on the soil samples recovered from Boreholes 05-5 through 05-9

are summarized as follows.

Hydrocarbon and metals components were not detected at concentrations exceedin~ the

CCME CEQG (updated 2005) Commercial Land Use assessment guidelines, the CCME

(2001) CWS for PHC in coarse-grained surface soil and ~ubsoils, Commercial Land Use,

Protection of Potable Groundwater assessment guidelines in soil samples recovered and

analysed dudng assessment of the former roundhouse area.

5.2.3. Former Coal Storage Areas and Roundhouse Discharge Area

The results of the analyses on the soil samples recovered from Boreholes 05-2, 05-18 and
05-35 (former coal storage areas) and the surficial soil sample recovered from the former

roundhouse discharge area are summarized as follows.

Benzene was detected in the surflcial soil sample recovered from the former roundhouse

discharge area at a concentration equal to the CCME CEQG (updated 2005) Commercial

Land Use assessment guideline. Hydrocarbon concentrations in the remaining samples

analysed were less than the referenced CCME assessment guidelines.

An arsenic concentration exceeding the CCME CEQG (updated 2005) Commercial Land

Use assessment guideline was detected in a soil sample recovered from Borehole 05-18

(former coal storage area). Metals concentrations in the remaining samples analysed were

less than the referenced CCME assessment guidelines,

5.2.4. Former Fuelling Facility and AST Areas

The results of the analyses on the soil samples recovered from Boreholes 05-13 and 05-26

(former AST areas) and 05-20, 05-24, 05-25, 05-27, and 05-28 (former fuelling, facility) are

summarized as follows.

¯ Toluene, ethylbenzene and/or xylenes and CWS fraction F2 were detected in soil samples

recovered from Boreholes 05-20, 05-24, 05-25, and 05-27 (former fuelling facility) at

concentrations exceeding the CCME CEQG (updated 2005) Commercial Land Use

24 131066-A0001 February 17, 2006



assessment guidelines and/or the CCME (2001) CWS for PHC in coarse-grained surface

soils, Commercial Land Use, Protection of Potable Groundwater assessment guidelines.

Hydrocarbon concentrations in the remaining samples analysed were less than the
referenced CCME assessment guidelines.

The laboratory analysis did not identify any metals at concentrations exceeding the CCME

CEQG (updated 2005) Commercial Land Use. assessment guidelines in the soil samples

recovered and analysed from the boreholes located in the former fuelling facility and AST

areas.

5.2.5. Former North Star Oil Bulk Plant

The results of the analyses on the soil samples recovered from Boreholes 05-29, 05-30 and 05-

34 are summarized as follows.

Benzene, toluene, ethyibenzene, and/or xylenes and CWS fractions F1 and/or F2 were

detected in soil samples recovered from Boreholes 05-29, 05-30 and 05-34 at

concentrations exceeding the CCME CEQG (updated 2005) Commercial Land Use and/or

the CCME (2001) CWS for PHC in coarse-grained sudace soils, Commercial Land Use,
Protection of Potable Groundwater assessment guidelines.

An arsenic concentration equal to the CCME CEQG (updated 2005) Commercial Land Use

assessment guideline was detected in a soil sample recovered from Borehole 05-34.

Metals concentrations in the remaining samples analysed were less than the referenced

CCME assessment guidelines.

5.2.6. Former Imperial Oil Bulk Plant and Fertilizer Warehouse

The results of the analyses on the soil samples recovered from Boreholes 05-31 through 05-33

are summarized as follows.

Benzene, ethylbenzene and xylenes were detected in soil samples recovered from

Boreholes 05-32 and 05-33 at concentrations exceeding the CCME CEQG (updated 2005)

Commercial Land Use assessment guidelines. Hydrocarbon concentrations in the

remaining sample analysed were less than the referenced CCME assessment guidelines.

I
I
I
I
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The laboretory analysis did not identify any metals at concentretions exceeding the CCME

CEQG (updated 2005) Commercial Land Use assessment guidelines in the soil samples

recovered frem the boreholes located in the former Impedal Oil bulk plant area.

Nitrate nitregen, nitrite nitregen and nitrete+nitrite were not detected at concentratiOns

exceeding the laboratory detection limit in soil samples recovered from Boreholes 05-31 and

05-32. There are no CCME guidelines for these paremeters. In addition, conductivity and

pH in these soil samples were within the CCME CEQG (updated 2005) Commemial Land

Use assessment guidelines.

I
5.3. Summary of Groundwater Analytical Results

All of the monitoring wells installed in the Souds Yard were sampled and analysed for one or

more of the following constituents: BTEX, CWS hydrecarbon frections F1 to F4, dissolved

metals, PAHs, and/or nutrients (Le., nitrate, nitrite, nitrate+nitrite, pH, and/or conductivity).

The results of the greundwater analyses are summarized in Tables 6 threugh 8. The detailed

analytical reports are presented in Appendix III. Selected analytical results are presented

graphically on Drawing 131066-005, Appendix I.

5.3.1. Former Roundhouse

The results of the analyses of the greundwater samples collected from Monitoring Wells 05-8

through 05-9 are summarized as follows.

I
I
I
I
I

Benzo(a)pyrene was detected at a concentration exceeding the CCME CEQG (updated

2005) Community Water assessment guideline in a greundwater sample collected frem

Monitoring Well 05-8. Dissolved hydrecarbons were not detected in the remaining

groundwater samples collected at concentrations greater than the referenced CCME

assessment guidelines.

Dissolved manganese was detected in groundwater samples collected frem Monitoring

Wells 05-6 through 05-9 at concentrations exceeding the CCME CEQG (updated 2005)

Community Water aesthetic objective.
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5.3.2. Former Fuelling Facility

The results of the laboratory analyses on the groundwater samples collected from Monitoring

Wells 05-20, 05-24, 05-25, and 05-27 are summarized as follows.

Dissolved ethylbenzene and/or xylenes were detected at concentrations exceeding the

CCME CEQG (updated 2005) Community Water assessment guidelines in groundwater
samples collected from Monitoring Wells 05-2(~ and 05-25. Dissolved hydrocarbons were

not detected in the remaining groundwater samples collected at concentrations greater than

the referenced CCME assessment guidelines.

¯ Dissolved arsenic and/or barium were detected in groundwater samples collected from

Monitoring Wells 05-20 and 05-25 at concentrations exceeding the CCME CEQG (updated

2005) Community Water assessment guidelines.

I
I
I
I
I
I
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¯ Dissolved iron and manganese were detected in groundwater samples collected from

Monitoring Wells 05-20, 05-24, 05-25, and 05-27 at concentrations exceeding the CCME

CEQG (updated 2005) Community Water aesthetic objectives.

5.3.3. Former North Star Oil Bulk Plant

The results of the laboratory analyses on the groundwater samples collected from Monitoring

Wells 05-29, 05-30 and 05-34 are summarized as follows.

¯ Dissolved benzene, toluene, ethylbenzene, and/or xylenes were detected at concentrations

exceeding the CCME CEQG (updated 2005) Community Water assessment guidelines in

groundwater samples collected from Monitoring Wells 05-29, 05-30 and 05-34.

¯ Dissolved iron and manganese were detected in groundwater samples collected from

Monitoring Wells 05-29, 05-30 and 05-34 at concentrations exceeding the CCME CEQG

(updated 2005) Community Water aesthetic objectives.

5.3.4. Former lmperial Oil Bulk Plant and Fertilizer Warehouse

The results of the analyses conducted on the groundwater samples collected from Monitoring

Wells 05-31, 05-32 and 05-33 are summarized as follows.
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Dissolved benzene, ethylbenzene and/or xylenes were detected at concentrations

exceeding the CCME CEQG (updated 2005) Community Water assessment guidelines in

groundwater samples collected from Monitoring Wells 05-32 and 05-33. Dissolved

hydrocarbons were not detected in the remaining groundwater samples collected at

concentrations exceeding the referenced CCME assessment guidelines.

Dissolved iron and/or manganese were detected in groundwater samples collected .from

Monitoring Wells 05-32 and 05-33 at concentrations exceeding the CCME CEQG (updated

2005) Community Water aesthetic objectives. The groundwater sample collected from

Monitoring Well 05-31 was not analysed for dissolved metals concentrations.

Nutrient concentrations in the groundwater samples collected from Monitoring Wells 05-31

and 05-32 were less than the CCME CEQG (updated 2005) Community Water assessment
guidelines.

I 5.4. Quality Assurance/Quality Control

I
I
I
I
I
I
I
I
I
I

QAJQC procedures were followed by Morrow and Maxxam to ensure the analytical results were

accurate and representative. Chain of custody records were maintained to track sample

handling between the field and the laboratory. The laboratory QNQC program included the

analysis of sample duplicates, method blanks, spiked method blanks, matdx spikes, and

surrogate recovery. The analysis of selected samples in duplicate is used to evaluate the

sample vadance of the analytical method. Method blank analysis is performed to identify

laboratory contributions (e.g., glassware, reagents and/or instrumentation) to the measured

analyte level in the samples. Spiked method blanks are conducted by adding known

concentrations of the analyte of interest to a known matrix (e.g., ultra pure water or acid

washed silica sand). The spiked method blank recoveries are used as an indication of the

overall analytical method accuracy, independent of sample matrix effects. Matrix spikes are

conducted by adding known concentrations of the analyta of interest to.one of the submitted

samples. Matrix spike recoveries are used to determine if sample matrix effects are causing a

significant bias in the data generated by the test method. Surrogate recovep/is analysed by

spiking samples with known quantities of surrogate chemicals which have similar chemical

properties to the parameters being analysed and reporting the recovery as an indication of the

analytical method accuracy.
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The results of the laboratory QA/QC program are as follows.

¯ Analyte concentrations measured in the laboratory method blank samples were within the

acceptable limits established by the laboratory QA/QC program;

Analyte concentrations measured in the field blank soil sample and the tdp and field blank

water samples were below the laboratory detection limits; except those discussed below.
The analytical r~sults of the field and trip blank analysis are presented on Tables 4 through

6 and 8, and in the laboratory reports in Appendix III;

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

limits established by the laboratory QA/QC program, except those discussed below;

I
I
I
I
I
I

¯ Matrix spikes measured in the soil and groundwater samples were within acceptable limits

established by the laboratory, except those discussed below;

¯ Surrogate recoveries measured in soil and groundwater samples were within the acceptable

limits established by the laboratory QA/QC program, except those discussed below; and

¯ Analyte concentrations measured in the laboratory spiked method blank samples were

within the acceptable limits established by the laboratory QA/QC program, except those

discussed below.

Badum, chromium, manganese, molybdenum, and nickel concentrations in the field blank soil

sample and dissolved aluminium in the field blank groundwater sample exceeded the alert limits

for a field blank sample (i.e., five times the laboratory detection limit). In addition, the chromium

concentration in the field blank soil sample exceeded the CCME (updated 2005) Commercial

Land Use assessment guideline. Typically, the exceedance of an alert limit in a field blank

sample would indicate a positive bias of the sample batch (i.e., the samples with which the field

blank was submitted to the laboratory). However, as all soil samples analysed for barium,

chromium, manganese, molybdenum, ;nd nickel concentrations and all groundwater samples

analysed for dissolved aluminium concentrations were less than the referenced CCME

assessment guidelines, the results of the field blank analysis did not affect the interpretation of

the data.
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Laboratory duplicate results for the analysis completed on soil sample SS-1-051121 exceeded

the relative pement difference (RPDDup) acceptance criteria. Maxxam stated in the laboratory

report that "this is likely due to heterogeneity of the sample." Morrow stdves to reduce the

potential for poor raproducibility by following our Preferred Operating Procedures for collection

and handling of soil samples for laboratory analysis, quality control/quality assurance measures

and ceraful documentation and labelling procedures.

Upon reviewing the spiked matdx recoveries, racovedes outside of the acceptable limits

established by Maxxam were observed for the matrix spikes conducted for the dissolved metals

analysis of groundwater samples recovered from Monitoring Wells 05-29, 05-32 and 05-33 and

the trip blank sample. The percent recoveries for dissolved silver were 63% (Monitoring Wells

05-32 and 05-33) and 70% (Monitoring Well 05-29 and the tdp blank sample), which do not fall

within the Maxxam established limits of 75% to 125%. In the laboratory reports, Maxxam stated

that the results "may raprasent a low bias in some results for this specific element."

Surrogate recoveries for samples BH05-29-4, BH05-29-9 and BH05-30-4 were outside of the

control limits. Maxxam stated in the laboratory report that this was due to matrix interference.

Further, Maxxam stated, =the overall quality control for this analysis meets our acceptability

criteria."

Upon reviewing the chemical spike recoveries, a poor recovery was observed for the spiked

method blank conducted for the PAH analysis of soil sample BH05-18-1. The percent recovery

for pyrene was 131%, which is marginally beyond the Maxxam established limits of 30% to

130%. In the laboratory report, Maxxam stated that "some compounds are outside control

limits, however, the overall quality control for this analysis meets our acceptability criteria’.

The measurement used for comparison of two different laboratory results is the RPDoup, which

is defined as the absolute value of the difference between the two samples, divided by the

average. Analytical error increases near the minimum detection limit (MDL); therefore, RPDDup
should only be applied where the concentrations are ab~va the practical quantitation limit

(defined as five times the MDL). For the parameters measured in soil, a RPD~up value of less

than 100% is considered acceptable. For the organic parameters measured in water, a RPDoup

value of less than 80% is considered acceptable. For inorganic parameters in water, a RPDoup

value of less than 50% is considered acceptable. The calculated RPDou~ values for the blind
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duplicate samples are presented on Tables 2 through and 5 (soil) and Tables 6 and 8

(groundwater).

Five blind duplicate soil samples were recovered during the drilling assessment. The calculated

RPDoup values for the blind duplicate soil samples analysed ranged from 0% to 76%, which are

considered acceptable.

Two blind duplicate water samples were collected during the groundwater sampling. The

calculated RPDoup values for the blind duplicate groundwater samples analysed ranged from

0% to 16%, which are considered acceptable.
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I                 6.         DISCUSSION
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A Phase II ESA was undertaken at CPR’s Souris Yard to assess the areas of potential

environmental concern previously identified in a Phase I ESA. Morrow observed the drilling of

Boreholes 05-1 through 05-35 across the Souris Yard. In addition, a surficial soil sample was

recovered at the former roundhouse discharge area.

The re.~ults of the intrusive assessment identified residual hi, drocarbons at ~oncentrations

exceeding the CCME CEQG (updated 2005) Commercial Land Use and/or the CWS (2001)

Commercial Land Use, Protection of Potable Groundwater Pathway assessment guidelines in

soil samples recovered from Boreholes 05-11 (former tool house, Mile 15.89, Estevan

Subdivision), 05-20, 05-24, 05-25, and 05-27 (former fuelling facility, Mile 16.28, Estevan

Subdivision), 05-29, 05-30 and 05-34 (former North Star Oil bulk plant, Mile 146.67, Glenboro

Subdivision), and 05-32 and 05-33 (adjacent to the former Impedal Oil bulk plant and fertilizer

warehouse, Mile 146.64, Glenboro Subdivision) at depths ranging from 0.5 m to 3.0 m below
grade. In addition, benzene was detected in the surficial soil sample racoverad from the former

roundhouse discharge area (Mile 15.75, Estevan Subdivision) at a concentration exceeding the
CCME CEQG (updated 2005) Commercial Land Use assessment guideline. The Sample was

recovered at a depth of 0.15 m to 0.3 m below grade.

Arsenic concentrations equal to or exceeding the CCME CEQG (updated 2005) Commercial Land

Use assessment guideline were detected in soil samples recovered from Boreholes 05-18 (former

coal shed, Mile 15.80, Estevan Subdivision) and 05-34 (former North Star Oil bulk plant, Mile

146.67, Glenboro Subdivision) at depths ranging from 0.5 m to 2.3 m below grade.

Based on the results of soil headspace vapour concentration measurements, visual

observations and laboratory analyses of the soils, the vertical extent of residual hydrocarbon
and/or metals impact appears to be at depths ranging from 0 m to 1.0 m below grade at the

former tool house (Borahole 05-11), from 0 m to 1.0 m below grade at the former coal shed
(Borehole 05-18), from 0.9 m to 3.1 m below grade in the former fuelling facility area (Boreholes

05-20, 05-24, 05-25, and 05-27), from 1.4 m to 3.3 m below grade at the former North Star Oil

bulk plant (Boraholes 05-29, 05-30 and 05-34), and from 0.9 m to 3.0 m below grade adjacent

to the former Imperial Oil bulk plant and fertilizer warehouse area (Boreholes 05-32 and 05-33).

The vertical extent of hydrocarbon impact at the former roundhouse discharge area is unknown.
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Laterally, the residual hydrocarbon impact identified at Borahole 05-11 at the former tool house

does not appear to extend beyond Boreholes 05-5, 05-10 and 05-16 to the west, north and

east, respectively. The extent of hydrocarbon impact in this area has not been delineated to

the south. Arsenic impact identified at Borehole 05-18 at a former coal shed does not appear to

extend beyond Boraholes 05-10, 05-3 and 05-2 to the south, west and north, respectively. The

extent of hydrocarbon impact in this area has not been delineated to the east. The residual
hydrocarbon impact identified at Boreholes 05-20, 05-24, 05-25 and 05-27 in the former fuelling

facility area has not been delineated to the north, east, south, and west. Hydrocarbon impact

identified at Boreholes 05-29, 05-30 and 05-34 in the former North Star Oil bulk plant area has

not been delineated to the north, east, south, and west. Arsenic impact identified in Borehole

05-34 in the former North Star Oil bulk plant area does not appear to extend beyond Borehole

05-30 to the north, 05-29 to the east and 05-35 to the west. The extent of arsenic impact in this

area has not been delineated to the south. Residual hydrocarbon impact identified in Borehotes

05-32 and 05-33 adjacent to the former Impedal Oil bulk plant and fertilizer warehouse does not

appear to extend beyond Borehole 05-31 to the north. The extent of hydrocarbon impact in this

area has not been delineated to the east, south and west. The extent of hydrocarbon impact in

the former roundhouse discharge area has not been delineated to the north, east, south, and

west.

The depth to groundwater on December 12, 2005 ranged from approximately 1.4 m to 2.2 m

below grade in the Souds Yard. Based on the monitoring data for this date, the apparent

direction of shallow groundwater flow in the former fuelling facility area was inferred to be

towards the south, in the former North Star Oil and Impedal Oil bulk plant areas was inferred to

be towards the east and in the former roundhouse area was inferred to be towards the

southeast. No measurable LPH was detected in any of the monitoring wells on this date. A

maximum hydrocarbon vapour concentration of 770 ppm was measured in Monitoring Well 0532

located adjacent to the former Imperial Oil bulk plant and fertilizer warehouse. Subsurface

hydrocarbon vapour concentrations measured in the remaining monitoring wells did not exceed

225 ppm.

Based on the rising head bail tests performed on Monitoring Wells 05-24 and 05-30, the average

horizontal hydraulic conductivity beneath the former fuelling facility area was calculated to be

1.3 x 10"~ mls. The horizontal hydraulic conductiv’dy beneath the former North Star Oil bulk plant

area was calculated to be 1.3 x 10-7 m/s. The groundwater seepage velocity beneath the former
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fuelling facility is estimated to be 2 x lO’Tm/s (6 m/yr) to the south, and beneath the North Star

Oil bulk plant area groundwater seepage velocity is estimated to be 9 x lO’~m/s (0.3 m/year) to

the east.

Dissolved hydrocarbons in groundwater samples collected from Monitoring Well 05-8 (former

roundhouse area, Mile 15.90, Estevan Subdivision), Monitoring Wells 05-20 and 05-25 (former

fuelling facility area, Mile 16.28, Estevan Subdivision), Monitoring Wells 05-29, 05-30 and 05-34

(former North Star Oil bulk plant, Mile 146.67, Glenboro Subdivision), and Monitoring Wells 05-

32 and 05-33 (adjacent to the former Imperial Oil bulk plant and fertilizer warehouse, Mile

146.64, Glenboro Subdivision) were detected at concentrations exceeding the CCME CEQG

(updated 2005) Community Water assessment guidelines. Laterally, the dissolved hydrocarbon

impact identified at Monitoring Well 05-8 does not appear to extend beyond Monitoring Wells

05-7 and 05-9 to the south and west, respectively. The extent of dissolved hydrocarbon impact

in this area has not been delineated to the north and east. Dissolved hydrocarbon impact at

Monitoring Well 05-20 (former fuelling facility) does not appear to extend beyond Monitoring

Well 05-24 to the west. The extent of dissolved hydrocarbon impact in this area has not been

delineated to the north, east and south. Dissolved hydrocarbon impact at Monitoring Well 05-

25 (former fuelling facility) does not appear to extend beyond Monitoring Well 05-24 to the east

and Monitoring Well 05-27 to the west. The extent of dissolved hydrocarbon impact in this area

has not been delineated to the north and south. Dissolved hydrocarbon impact in Monitoring

Wells 05-29, 05-30 and 05-32 through 05-34 (former North Star Oil bulk plant and former

Imperial Oil bulk plant and fertilizer warehouse) does not appear to extend beyond Monitoring

Well 05-6 to the west and Monitoring Well 05-31 to the north. The extent of dissolved

hydrocarbon impact in this area has not been delineated to the east and south.

I
I
I
I
I
I

Dissolved arsenic and/or barium were detected in Monitoring Wells 05-20 and 05-25 (located in

the former fuelling facility area) at soncentretJons exceeding the CCME CEQG (updated 2005)
Community Water assessment guidelines. Based on laboratory analysis of the groundwater

samples collected on December 12, 2005, the lateral extent of the dissolved metals impact has

not been delineated to the north, east or south in these areas.

Dissolved iron and/or manganese were detected in Monitoring Wells 05-6, 05-7, 05-8, 05-9,

05-20, 05-24, 05-25, 05-27, 05-29, 05-30, 05-32, 05-33 and 05-34 (located in the former

roundhouse area, the former fuelling facility area, the former North Star Oil bulk plant area, and
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adjacent to the former imperial Oil bulk plant and fertilizer warehouse) at concentrations

exceeding the CCME CEQG (updated 2005) Community Water aesthetic objectives. The

exceedances of the aesthetic objectives are not considered to be significant environmental

concerns. The elevated concentrations of dissolved iron and manganese may be associated

with biodegradation of hydrocarbons in the former areas of petroleum storage and distribution.
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LIMITATION OF LIABILITY, SCOPE OF REPORT AND THIRD PARTY RELIANCE

I
I
I
I
I
I
I
I
I
I
I

This report has been prepared and the work referred to in this report has been undertaken by

Morrow Environmental Consultants Inc. (Morrow), a member of the SNC-Lavalin Group, for

Canadian Pacific Railway. It is intended for the sole and exclusive use of Canadian Pacific

Railway, its affiliated companies and partners and their respective (insurers), agents,

employees and advisors (collectively, "Canadian Pacific Railway"). Any use, reliance.on or

decision made by any person other than Canadian Pacific Railway based on this report is the

sole responsibility of such other person. Canadian Pacific Railway and Morrow make no

representation or warranty to any other person with regard to this report and the work referred

to in this report and they accept no duty of care to any other person or any liability or

responsibility whatsoever for any losses, expenses, damages, fines, penalties or other harm

that may be suffered or incurred by any other person as a result of the use of, reliance on, and

decision made or any action taken based on this report or the work referred to in this report.

The investigation undertaken by Morrow with respect to this report and any conclusions or

recommendations made in this report reflect Morrow’s judgement based on the site conditions

observed at the time of thesite inspection on the date(s) set out in this report and on

information available at the time of preparation of this report. This report has been prepared for

specific application to this site and it is based, in part, upon visual observation of the site,

subsurface investigation at discrete locations and depths, and specific analysis of specific

chemical parameters and materials dudng a specific time interval, all as described in this report.

Unless otherwise stated, the findings cannot be extended to previous or future site conditions,

portions of the site which were unavailable for direct investigation, subsurface locations which

were not investigated directly, or chemical parameters, materials or analysis which were not

I addressed. Substances other than those addressed by the investigation described in this

report may exist within the site, substances addressed by the investigation may exist in areas of

I
the site not investigated and concentrations of substances addressed which are different than

those reported may exist in areas other than the locations from which samples were taken.

If site conditions or applicable standards change or if any additional information becomes

available at a future date, modifications to the findings, conclusions and recommendations in

this report may be necessary,
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Other than by Canadian Pacific Railway, copying or distribution of this report or use of or

reliance on the information contained herein, in whole or in part, is not permitted without the

express written permission of Morrow. Nothing in this report is intended to constitute or provide

a legal opinion.
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TABLE 1: Summary of Analytical Results for Soil Grain Size

Sample
Location

O5-6
O5-6
O5-8
05-20
05-20

Sample
ID

BH05-6-3-051115
BH05-6-5-051115
BH05-8-7-051115

BH05-20-2-051116
BH05-20-3-051116

Sample Depth
Date Interval

(yy~/y mm dd) (m)
Minimum Detection Limit

2005 11 15 2.0-2.3
2005 11 15 3.5-3.8
2005 tl 15 5.0 - 5.3
2005 11 16 1.2 - 1.5
2005 11 18 2.0 - 2.3

Field
Screen
(ppm)

10
5

ND
55O

1,210

Visual
Classification

clay till
clay till

silt/clay till
sand
sand

Percent passing
200 mesh

0.01
68
81
92
11
22

Associated Maxxam file: A549575, A549708.
terms defined within the body of Morrow’s report.

ND - not detected.

5o11
Texture

fine grain
fine grain
fine grain

coame grain
coame grain

SNC-Lavalin 131066-A0001 February 17, 2006
Monow Envirenmental Page 1 of 1 T,~SOC-Gmi. stm.x~



TABLE 2 : Summary of Analytical Results for Hydrocarbons In Surface Soil

Monocyclle Aromatic Hydmcad~ons

Sample
Location

BH05-1
BH05-5
BH05-6
BH05-8
BH05-9

Sample
ID (yyyy mm do’)

Minimum Detection Limit
BH05-1-1-051114
BH05-5-2-051114
BH05-6-2-051115
BH05-8-2-051115
BH05-9-2-051115
BH05-9-9-051115

Sample Depth Field
Date Interval Screen

(m) (ppm)

2005 1114 0.4-0.8 35
2005 1114 1.2- 1.5 95
200511 15 1.1-1.5 20
2005 1115 1.1 - 1.5 20
2005 11 15 1.2- 1.5 50
2005 11 15 1.2 - 1.5 50

Petroleum Hydrocarbon Fractions
Ethyl-

benzene
(mg/kg)

0.02
< 0.02
< 0.02
< 0.02
< 0.02
< 0.02
< 0.02

F2 (>C10.-C16
(mg/kg)

10
<10
<10
<10
<10
<10
<10

F3(>Cl 6-C34
(m~kg)

10
< 10
130
<10
<10
<10
<10

Benzene Toluene Xylense F1 (C6-C10)"
(mglkg) (mg/kg) (mg/kg) (mg/kg)

0.02 0.02 0.04 10
< 0.02 < 0.02 < 0.04 < 10
< 0.02 ¯ 0.03 < 0.04 < 10
< 0.02 < 0.02 < 0.04 < 10
< 0.02 < 0.02 < 0.04 < 10
< 0.02 < 0.02 < 0.04 < 10
< 0.02 < 0.02 < 0.04 < 10

F4
(mg/kn)

10
<10
24
<10
<10
<10
<10

BH05-10
BH05-11
BH05-12
BH05-13
BH05-14
BH05-15
BH05-16
BH05-19
BH05-21

BH05-22

BH05-10-1-05111~
BH05-11-1-05111~’

BH05-12-1-05111~
BH05-13-1-05111~
BH05-14.-2-05111 ~
BH05-15-1-05111 ~
BH05-16-2-05111 ~E
BH05-19-1-05111 ~
BH05-21-1-05111 ~
BH05-21 -~.05111 ~

200511 15 0.5-0.8 50 <0.02 <0.02 <0.02 <0.04 <10
2005 11 15 0.5 - 0.8 30 0.08 0.5"1 0.09. 1.1 14
2005 11 15 0,5 - 0.8 25 < 0.02 0.03 < 0.02 < 0.04 < 10
200511 15 0.3-0.8 30 <0.02 <0.02 <0.02 <0.04 <10
200511 16 1.2-1.5 25 <0.02 <0.02 0.05 <0.04 <10
200511 18 0.4-0.8 40 <0.02 0.03 <0.02 <0.04 <10
200511 18 1.1-1.5 30 <0.02 <0.02 <0.02 <0.04 <10
200511 16 0.5-0.8 25 <0.02 <0.02 <0.02 <0.04 <10
200511 17 0.5-0.8 95 <0.02 0.05 <0.02 0.27 <10
200511 17 0.5-0.8 95 <0.02 <0.02 <0.02 0.05 <10

~,~ ... - , : .* ~.: ,* ..,,~:,,,.,-- .. .,

45 < 0.02 < 0.02 < 0.02 < 0.O4 < 10BH05-22-1-051117 2005 11 17 0.5-’0.8

<10
64
< 10
<10
< 10
< 10
< 10
< 10
13
18

190

<10
23
<10
< 10
< 10
< 10
<10
<10
13
20

~:.:.*.,_ -~.:~

<10

<10
<10
< 10
< 10
<10
< 10
< 10
< 10
12
30

440
BH05-23 BH05-23-1-051117 2005 11 17 0.5-0.8
BH05-26 BH05-26-1-051117 2005 11 17 0.5-0.8

SS-1 SS-1-051121 2005 11 21 ~.15-0.~
MB EQG

CCME CEQG Commercial Land Use (CL)~’~
CCME C1NS Commercial Land Use~’�

30 < 0.02 < 0.02 < 0.02 < 0.04 < 10
20 <0.02 <0.02 <0.02 <0.04 <10

0.03 0.15 0.02 0.25 < 10

0.030 0.37 0.082 11 n/a
n/a n/a n/a n/a 860

<10 <10 <10
13 51 < 10
24 110 27

n/a
1.200

rda n/a
n/a n/a

Associated Maxxam files: 347605, 393349. 39~351, 393352.
N] temts defined w#hin the bndy of Idonow’s mpe~
< Denotes concen~:et~on less than imliseted dete~Jon limit.
n/a Denotes no ap~ standard.
RPD Denotes reia~w percent diffenmse.

RPD~ am nof nonna~y calcu~,,ted where one or morn consentra6ons am k~s than ~e tJmse MDL

I~--’~----~ Consentration greater than ~ equal to CCME Commerdal Land Use guideline.

¯ ExcJudse the target compotmds benzene, toluene, ethylbensen~, and x~ (BTEX).
b Standards for �oer~e grained surface sell
: The expseum pet~ used for determining the standards for tlds site include: ix~eetion of potable groundwatm.



TABLE 3 : Summmy of Analytical Results for Hydrocarbons in Subsoil

Sample
Sareple Depth Field

Sample Date Interval Screen

Petroleum Hydrocarbon FractionsMonocyclic Aromati� Hydrocarbons
Ethyl-

Benzene Toluene benzene Xylanca
ID (yyyy mm dd) (re) (ppm) (mg/ko) (reg/kg) (reglkg) (mg/kg)

Minlreure r~hmbon L|ndt O.O2 0.02 0.02 0.04

SH05-7 BH05-7-3-051115 200511 15 2.0-2.3 25 <0.02 <0.02 <0.02 <0.04

BH05-17 BH05-17-4-051116 20051116 2.0-2.3 45 <0.02 <0.02 <0.02 <0.04
BH05-20 BH05-20-3-051116 20051116 2.0-2.3 1,210 <0.02 0.69 3.1

BH05-20-9-051116 20051116 2.0-2.3 1,210 <0.02 ~ 41

F1(C6-C10)= :2 (>C10-C16] :3 (>C16-C34’, F4 (>C34-C50]
(mglkg)    (mglkg)    (mg/kg)    (mglkg)

10 10 10 10
< 10 < 10 < 10 < 10
< 10 < 10 < 10 < 10
140 13,000 4,100 < 100
63 11.000 3,400 < 100

BH05-24 BH05-24-4-051117 20051117 2.3-2.5 770
BH05-25 BH05-25-3-051117 200511 17 1.7-1.9 990
BH05-27 BH05-27-3-051118 20051118 1.7-2.0 500
BH05-28 BH05-28-3-051118 200511 18 1.5-1.8 280
BH05-29 BH05-29-4-051118 20051118 2.7-3.0 1,870

BH05-29-9-051118 20051118 2.7-3.0 1,870

BH05-30
BH05-31
BH05-32

BH05-33
BH05-34

MB EQG

:.~ .-~..,~P ~OA~QC’ R P O %~_’~’~-°.~’~:~’~.’
BH05-30-4-051118 200511 18 2.0-2.3 3,630
BH05-31-3-051121 2005 11 21 1.9-2.3 40
BH05-32-4-051121 2005 11 21 Z.0-2.3 9,680
BH05-32-11-051121 20051121 !.0-2.8 9,680

BH05-33-5-051121 "200511 21 1.5-1.8 8,030
BH05-34-3-051121 200511 21 1.9-2.3 7,280

0.59
~. , . .... ¯ ~:1~ ..... ~.~.’:~9~" .’~~"                .’: " =:~’" ,3 . ".~-.~..*,~,"~ :~" . ~ .........

< 0.02 ~ 0.02 0.~ < 0.~ 140 1~ 1.100 < 10
< 0.~ < 0.2 0.5 9,5 720 3.8~ 1.300 < 10
<0.~ < 0.2 < 0.2= < 0.4 600 4.8~ 1.500 < 10
< 0.02 < 0.02 < 0.02 < 0.~ < 10 "1 ~ 110 < 10
t.2 0.2 3.8 3.7 7~ ~0 1~ < 10
t.~ 0.2 3.7. 4,9 760 ~0 190 < 10

....... " .... ~" ~ " ~ " "~..10~:_~;. "" "~J~8~.’.~’.~3~’~=.: ~3~.;-:.’~28--:’-3~ "=4~’’~. .:~. 2. ,;. ~,. ,.~ .,~ ~ .
~ 0.1 ~ 3~ 1.2~ 1.5~ 3~ < 10

< 0.02 < 0.02 < 0.02 < 0.~ < 10 < 10 < 10 < 10
1.0 0.07 5.9 1~ 240 ~ < 10 < 10
1.3 0.07 6.~ 1~ 310 ~ < 10 < 10

..~, ~. ~,~ ~.~?,

~ < 0.4=
~ 34 680 ~ < I0 < I0

3.4 ~ 12 8~ 2.2~ 8.7~ 1,9~ < 1~

CCME CEQG Commercial Land Use (CL)~= 0.030 0.37 0,082 11 n/a n/a n/a n/a
CCME CWS Commercial Land Use=’= n/a n/a n/a n/a 860 1,200 n/a n/a

Asso~ateq Max)~m fdes: 347605, 393349, 393351, 393352.
All teffns defined w#hin the bndy o~ ~ report-
< Denotes ~oncentration less than indicated detecUon limit.
n/a Denotes no appliesble stondmd. ¯
RPD Denotes mimJve percent difference.

RpDe are not noxmally cak:uimnd where one or m~’e �~mcentmtlons am less than I’we 6rues MDL

[~ ConesntmtJon greater than or equal to CCME Commerdal Land Use galdelino.

¯ F..xdudes the target comp~.lndS benzene, t~uene, efhyllxmzene, and xylenes (BTEX).

~ The exposure pathway uesd for determlalng the standards thr this alto include: protection of potoble groundwater.
~ Laixxath~y detectk~ limit ex~esds guideline.



TABLE 4 : Summmy of Analytical Results for PAHs In Soil

8ample LoP+allon BH05-1 BH05-2 BH05-3 BH05-4 BH05-5 BH05-6 BH05-7 BH05-8 BH05.0 BH05-18 BH05-35 SS-1 Fkdd I~ank

8ample ID BH05-1-1 BH05-2-1 BH05-3-2 BH05-4-2 BH05-5-2 BH05-6-2 BH05-7-3 BH05-8-2 BH05-e-2 BHOO-~ , :. BH05-18-1 BH05-35-1 $8-t F.BLANK
.051114 -051114 .051114 -051114 .051114 -051115 -051110 -051110 -051115 -051110 -051116 -051121 -051121 -051116

8ampleDat~(yyyymmdd Mlnlmm 20051114 20051114 20051114 20051114 20051114 10051115

Unit:

m~o O.Ol

0.01
0.01
0.02
0.OO5

O.02
O.OO5
0.005
O.OOS
0.005

20051110 20051115 20051115 20051115 Q/~.-, 20001110 20051121 20051121 20051110

Analytical R~ul~

< 0.02 < 0.01 < 0.01 < 0.01 0.13 < 0.03 < 0.01
< O.01 < 0.005 ~ 01005 < 0.005 0.01 < 0.01 < 0.005
< 0.01 0.0OO ~ 0.005 < 0.005 0.33 < 0.01 < 0.005
< 0.02 0.01 < 0.01 < 0.01 0.52 < 0.03 < 0.01
< 0.01 0.007 � 0.005 < 0.005 0.53 < 0.01 < 0.005
0.01 0.013 ~ 0.005 < 0.OO5 0.60 < 0.01 < 0.005

< 0.04 < O.02 < 0.02 < 0.02 0.41 < 0.05 < 0.02
< 0.02 < 0.01 < 0.01 < 0.01 0.18 < 0.OO < 0.01
< 0.132 < 0.01 < 0.01 < 0.01 0.38 < 0.0~ < 0.01
<O.04 <0.02 <0.02 <O.02 Oloo <O.OS <O.02
0.02 0.018 ~ 0.OO5 < O.OO$ 0.OO < 0.01 < 0.005

< 0,01 < 0.005 ’: O.OO5 < 0.005 O. 14 < 0.01 < 0.005
< O.04 < 0.02 < O.02 < O.02 0.42 < 0,05 < 0.02
0.OO 0.010 0.0OO < 0.1305 0.03 < 0.01 < 0.005
0.OO " 0.OO5 0.007 < 0.1305 0.04 < 0.01 < 0.005
0.04 0.010 0.OO5 < O.005 0.OO < 0.01 < O.005
0.OO 0.027 ~ 0.00S < 0.005 1.OO < 0.01 < 0.005
0.02 0.01S ~ 0.005 < 0.005 0.~6 < 0.01 < 0.005

< 0.01 < 0.01 < 0.01 "* " ~ < 0.01 < 0.01 < 0.01
< 0.005 < 0.005 < 0.005 < 0.005 < 0.OO5 010~0
< 0.005 < 0.000 < 0.OO5 0.007 < 0.005 0.097
< 0.01 < 0.01 < 0.01 "’ 0.03 < 0.01 0.21
< 0.005 < 0.005 < 0,005 0.024 0.0OO 0.145
< 0.OOS < 0.005 < 0.005 ","+ ’ 0.054 0.013 0.290
< 0.02 < 0.02 < 0.02 *- +’.. 0.03 < 0.02 O. 10
< 0.01 < 0.01 < 0,01 "~.~:~.. 0.02 < 0.01 0.06
<0.01 <0.01 <0.01 . * .~ 0.04 <0.01 0.20
< 0.02 < O.02 < 0.02 " * ~" < 0.02 < 0.02 0.05

< 0,00S < 0.005 < 0.OO5 * . 0.029 0.011 0.268
< 0,OO5 < 0.005 < 0.00S * 0.013 < 0.00S 0.120

< 0.00S < 0.OO5 < 0.005 *’. 0.197 0.0OO 1.19
< 0.005 < 0.005 < O.OO5 0.231 0.010 1.66
< 0.005 < 0.005 < O.OO5 : "...~. ; ~ 0.122 O.OO5 0.708
< 0.000 < 0.005 < 0.000 , - , r 0.147 0.OO0 1.08
< O.OO5 < 0.005 < 0.005 -’ ~i 0.037 0.010 0.299

< 0.01
< 0.005
< 0.005
< 0.01

< 0.005
< 0.OO5
< 0.02
< 0.01
< 0.01

(CL)

mom~ Emllmlmm

n..-m--m--m--m
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TABLE 6 : Summary of Ana~jtica! Results for Nut~onts and Metals in Soil

Sample Lonat;o~
Sample In

Sample Date (yyyy mm dd
Depth Inte~al

Field Screen (ppm’,

Ph~tslcal parameters
pH                 pH
r~-~vi~ pS/cm
Mi~mt,~ Nitrogen pg/g

Nitrate+Nibite pg/g

Antimony
Arsenic
Badum           m~
Cadmium
Chromium       mg/k~

Copper         mFl~

Manganese mg/kg
Molybdenum mg/kg

Sgver ml~kg
Tin
Uranium
Vanadium
Zinc I mg/kg

Mlnlnum
)etectJo~

Umlt

ISH05.-1 BH05-2 BH05-3 BH05-4 BH05-5 BH05-6 BH05-7 BH05-8 BH05-9 BH05-10
~, "~!~ BH05-10-1BH05-1-1 BH05-2-1 BH05-3-2 BH05,.4.-2 BH05-5-2 BH05-6-2 BH05-7-3 BH05-0-2 BH05-9-2 BH05-9-9

-051114 -051114 -051114 -051114 -051114 -051115 -051115 -051115 -051115 -05111,5 ,,,..     -051115

2005 11 14 2005 11 1,’1 2005 11 1,~ :’005 11 t4 2005 11 14 2005 11 14 2005 11 1,~ Z005 11 15 2005 11 14 2005 11 15 ~Q~..,~ 2005 11 1!
0.4 - 0.8 0.5 - 0.8 1.2 - 1.5 1.2 - 1.5 1.2 - 1.5 1.1 - 1.5 2.0- 2.3 1.1 - 1.5 1.2 - 1.5 1.2 - 1.5i~b~          0,5 - 0.8

35         25        30         10         95         20         25         20         50         50        , ~-,     50
Analytical Results

0.01
2
2
0.5
2.5

1
0.5 140 51 47 240 120 150 160 48 22 26 _’~:’r.::
0.3 < 0.5 < 0.5 < 0.5 0.6 < 0.5 0.5 0.7 < 0.5 < 0.5 < 0.5 ’ " *_ .
0.5 15 10 6 17 8 19 18 6 5 5 " (~-.."~
0.5 7 5 2 11 3 7 9 2 <2 <2 "."’~’~
0.5 16 9 3 23 12 24 24 3 <2 <2 _" .o
1 8 5 <5 11 19 10 9
1 470 350 210 670 210 330 450 210 140 180    I-~’~:2~

0.5 <2 <2 <2 <2 <2 <2 3 <2 <2 <2    .~".~" "~
0.5 21 13 6 30 8 20 27 6 <5 5’

0.3 <1 <1 <1 <1 <1 <1 <1
1 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 ""*

20 ¢" ";-,~
0.5 31 21 12 38 14 43 39 12 9 10 ’~’ ;1:’1~ ~,
3 43 30 19 55 48 58 67 14 ~2 12 :.=,. -

P-CME CEQ(;
Commercial

Land Use
(CL)

6-8
4,000
rda
n/a
n/a

40
12

54 2,000
< 0.5 22
6
2 300
4 91
7 260

170 Na
<2 40
6 5O

3.9
<1 40
<20 300

n/a
11 130
23 360



TABLE 5 : Summa~ of Analyti~al Results for Nutrients and Metals In Soil

Sample Lseatior
Semp]e IC

BH05-11
BH05-11-1
-051115

~ampleDate(yyyymmdd Mlnlnum 200511 15
Depth Interval (m ~tsctlom 0.5- 0.8

Field Screen (ppm), Limit 30
~arametsr ! Units I

)H pH 0.01
3ondu~vity pS/cm 2
~[itmts NItro~en Pg/g 2
Nitdte NiVo~len p~/~l 0.5
~te+N~ pg/g 2.5
total u~,
~ntimon~ m(I/kQ 1

~adum m~/k~l 0.5 100
~admium ~ 0.3 < 0.5
~hromium ~ 0.6 7
~,~o~ ~ I 0.5 5

.~ad mykQ I 1 61
Vlan~lanese m~ 1 110
dolybdenum m ~-,~ 0.5 < 2
~lickel m~/k.~l 0.5 12
~elenium ml~ 1
Silver raging 0.3 < 1
fin m~ 1 < 20
Jranlum n~l 20
/anadium n~.~ 0.5 15
~3nc mg~l 3 27

BH05-12 BH05-13 BH05-14 BH05-15 BH05-16 BH05-17 BH05-18 BH05-19           BH05-20
BH05-12-1 3H05-13-~ BH05-14-2 BH05-15-1 BH05-16-; BH05-17-~ BH05-18-1 BH05-19-1 BH05-20-~ BH05-20-~
-051115 -051116 ,051116 -051110 -051115 ,051116 ,051116 -051116 -051116 -051116    :.

!005 11 11 1005 11 li 2005 11 ’~f] 2005 11 1~ 2005 11 1t !005 1’1 1~ 2005 11 1~ 2005 11
0.5-0.8 0.3-0.8 1.2-1.5 0.4-0.6 1.1-1.5 2.6-2.5 0.5-0.8 0.5-0.8 2.0-2.3 2,0-2.3 I~..D~.~.,

25      30       25      40      30      45       10       25     1,210    1.210 - ,.
Anal}tt~al Results

MB EQG

<1 <1 <1 <1 <1 2 <1
4 5 4 4 6 28 2

76 ~ 57 98 66 26 130 ~
<0.6 0.3 <0,3 <0.3 <0.3 <0.3 0.8 <0.3

8 7.8 6.8 8.6 7.2 4~ 12 6.9
3 2.8 2.7 3.2 3.1 2.3 6.3 2.7
5 5.7 4,4 4.7 3.7 6.0 18 4.7
6 6 3 5 3 3 26 5

300 200 240 230 280 160 680 250
<2 <0.5 <0.5 <0.5 <0.5 0.8 3.5 <0.5
8 7.7 11 7.6 6.9 5.7 16 6.9

<1 <1 <1 <1 <1 2 <1
<1 <0.3 <0.3 <0,3 <0.3 <0,3 <0.3 <0.3
<20 <1 <1 <1 <1 <1 1 <1

41 34 31 ~ 35 62 29
15 t4 14 13 13 10 19 11
25 22 17 26 17 16 37 23

GCME CEQ(
Comnmrctsl

Land Use
(CL)

< 1 < 1 4o
3 3 ~P~.: 12

53 57 "~;~,~ 2,000
<0.3 <0.3 ,’.-"" " 22
5.4 5.9 d: 6~"
3.3 3.5 <6~ " 300
3.3 4.0 :119~.’: 91
3 4 ~’~ 260

7.7 7.8 "~ ~
<1 <1 ’" ":: 3.9

<0.3 <0.3 :;:~’:~ ~
< 1 < 1 t*~ 300
~ 27 ....

~
~a

8.8 9.3 - 16 3 1~
14 13 ~. . 3~

BOLD     IC~nc~’~’atJon greater Ihan or eq’~ to CCld£ GEOG Comm~:;’~ Land Use ICL) Ouid"~na"

¯ Indh~,duM~ndmdsmdst for tot~chmmiumand Cr+6, Repo~tedwdue r~t~aJchromlumMand~d.

SNC-Lavagn Page 2 of 4
Mo~ow Env~lmental

n.--mm--m--i--m, m i



TABLE 5 : Summary of Analytlcal Results for Nubienta and Metals In Soll

Sample Lo~agoe
8ample ID

BH05-21 BH05-22

-~111~ -0~t117 -051117

0.5 - 0.8 0.5 - 0,8 ,~Rp%D..% 0.5- 0.8

BH05-23 BH05-24 BH05..28 BH05-29
BH0~28..~ BH05-29-4 BH05-29-9 "~
-051118 -051118 -051118.!’~.~,~..~.

2005 11 1~ 2005 11 18 ;’005 11 1~ .~-
1.5 - 1.8 2.7 - 3.0 2.7 - 3.0

280 1,870 1.870 ..~

BH0~25 BH05-26 BH05-27
BH05-23..1 BH05-24-4 BH05-25-3 BH05-25-1 BH05-27-3
-051117 -051117 -051117 -051117 -051118

~005 11 1712005 11 17 2005 11 I? 2005 11 1~ 2005 11 18
0.5 - 0.8 2.3 - 2.5 1.7 - 1.9 0.5 - 0.8 1.7 - 2.0

30 770 990 20 500
Anal~cal Results

MBEQG

r’CME CEQG

Land Use
(c-)

2 <1 <1
3 2 3

120 50 100 1~
<0.3 <0.3 0.3 <0.5
50 6.1 . 6.6 11
2.8 2.1 3.0 3
10 2.9 6.2 5

280 1~ 250 460
<~5 <~5 <0.5 3
5.5 5.6 11 7
<1 <1 <1

<03 <0~ <03 <1
1 <1 <1 <20

<20 20 ~
9.0 8.1 10 16
~ 15 ~ 18

75
< 0.5
7
3

20
82
250
<2
7

<1
< 20

11
83

54
0.6
6
3
5
<5
520
<2
7

<1
< 20

11
15

160 120 130 ~ .~.8,L:: 2,000
< 0.5
7 18 18 :. ~",0~ 87~
5 10 9 ,~ 11~,~ 500
5 22 23 ’: _’~, 91
<5 12 12 :"" ~=~ 2~
~ 600 820 ’ ": .’~:’- ~a
3 4 3 ¯ ~;~" 40

11 28 ~ . j~ 7~ ~
3.~

< 1 < 1 < 1 ~ ~
<20 " <~ <20 ~:~ 3~

~a
14 38 37 ~ ~: 3 -~, 130
25 ~ 61    ~’5~ ~

Deno~s analysis not conducted.
n/a Deno~s no tippllcable standard.
RPD Denotss re.five pedant diffem.~e,

RPDs are n~t no~ calcxdst~l wh~m otto m mm~ ¢mtCm~l~Ons am less than fi~ ~nes MDL

I BOLD ICancmdm~an gmatm" than m equal to CCME CEQG Cammerdal Land U~e (CL) gu~degne.



TABLE 5 : Summary of Analytical Results for Nutrients and Metals in Soil

8ample Lo~atJor
Sample

BH05-30 BH05-31 BH05-32 BH05-33 BH05-34 BH05-35 SS-1 iReld Blan~
BH05-30-4 BH05-31-1 BH05-31-3 BH05-32-4 BH05-32-1~ .      BH05-33~ BH05-34-~ BH05-35-1 SS-1 F.BLANK
-051118 -051121 -051121 -051121 -051121 -051121 -051121 -051121 -051121 .051116

Sample Date (yyyy mm dd
Depth Interval (m

Field Screen (ppm

pH pH 0,01
~nd~l~ ~ 2
~m~ Ni~en p~g 2
N~ N~en p~g 0.5
Ni~N~ ~g 2.5

~dum ~ 0.5
~dmium m~ 0.3 1.1
~ium ~ 0.5 3O
~h~. ~ 0.5 11
P~n~r ~ 0.5 23
Lead ~ 1 13
Ma~an~ ~ 1
Mo~enum ~g 0,5 < 2
Ni~I m~g 0.5

~r ~ 0.3 < I
~n ~ 1 < 20
Uranium ~ 20
Va~dium ~ 0.5 37
~nc ~g 3 62

Mlnlnum 2005 11 1( 2005 11 21 2005 11 21 2005 11 2112005 11 21 (~)NCK: 2005 11 21 ~005 11 21 2005 11 21 2005 11 21 2005 11 1~
)etecfJe. 2.0-2.3 0.5-0.8 1.9-2.3 2.0-2.3 2.0-2.3 RPD% 1.5-1.8 1.9-2.3 0.5-0.8 0.15-0.3

Umlt 3,630     80      40     9,680    9,680       r 8,03O    7,23O     40
Anal ~cal Results

7.66 7.69
108 213
<2 <2

<0.5 <0.5
<2.5 <2.5

<1 <1 <1
11 10 11
140 120 150
0.5 0.5 0.6
20 20 22
10 8.9 10
23 24 20
12 11 12
440 450 530
1.7 2.3 2.9
30 29 33
<1 <1 <1

<0.3 <0.3 <0.3
<1 <1 <1

<20 <20 <20
39 39 42
63 62 7O

¯ *’ <1 1 <1 3 <1
"’10 8 /2 3 8 < 1
22". 130 150 94 310 4.2
¯ : 0.5 0.5 < 0.3 0.3 < 0.3

10 20 19 6.5 8.8 /30
12 8.8 8.7 2,7 5.5 < 0.5
15’. 26 25 4.8 31 1.8
9 11 11 9 42 1

18 410 490 210 340 29
1.1 1,2 < 0.5 1.4 7.6

~3 29 28 6.8 16 2.6
<1 <1 <1 1 <1

-" <0.3 <0.3 <0.3 <0.3 <0.3
<1 <1 <1 5 <1

.° <20 <20 <20 <20 <20
7 38 42 11 18 0.7

~2 62 57 40 78 < 3

MB EQG

~CME CEQ(
Commemla!

Land Use
(CL)

6-8
4,000

n/e
rda
rda

40
12

2,000
22
37"
3O0
91
260
n/a
40
5O
3.0
4O
30O
rda
130
360

BOLD ]ConcefltratJon great~r ~han or equal to CCME CEQG ~xnmerdd Land ~e (CL) guidelbe.

m. _m--m--m-.m-- m



TABLE 6 : Summary of Analytical Results for Hydrocarbons In Groundwater

Sample
Sample 8ample Date
I ne=flon ID ~ mm dd)

Minimum rl~h~finn Limit
~ M~51213 I
M~7 ~7~1213
~ ~1213
~ ~1213

~20 M~2~51212
M~24 M~2~51212
M~ ~2~51212

~51212
~QCJRpD~

~27 ~7~121~ ~51212
~29 ~2~1212~ 2005 12 12
~0 ~1213 2~5 12 13
~1 ~1~1213 2~5 12 13
~2 ~1213 ~05 12 13

~7~1213 ~5 12 13

~51213 2~1213
~51213 2~ 12 13
F.B~NK~1212 2005 12 12
T,B~NK~1212 20~ 12 12

MVV05-33
M~N05-34
Field Blank
Tdp Blank

MB EQG

2O05 12 13
2005 12 13
2005 12 13
2005 12 13
2005 12 12
2005 12 12
2005 12 12
2005 12 12

CCME CEQG Community Water (CW)

Monocycllc Aromatic Hydrocarbons
Ethyl-

Benzene
(mn/L)
0.0002

< 0.0002
< 0.0002
< 0.0002
< 0.0002
0.0024

< 0.0002
0.0003
0.0003

< 0.001
0.140
1.100

< 0.0002
4.200
4.300

3.300
0.530

< 0.0002
<0.0002

Toluene
(mg/L)
0.0002

< 0.0002
< 0.0002
< 0.0002
< 0.0002

0.021
0,0007
0.0009
0,0009

< 0.001
0.0049
0.009

< 0.0002
0.013
0.014

0.010
0.310

< 0.0002
< 0.0002

benzena
(mg/L)
0.0002

< 0,0002
< 0.0002
< 0.0002
< 0.0002
0.060
0.0004
0.013
0.012

< 0.001
0.032
0.110

< 0.0002
0.089
0.001

~..- ,’~2 .~. "~:~

0.140
0.070

< 0.0002
< 0.0002

Xylones
(mg/L)
0.0004

< 0.0004
< 0.0004
< 0.0004
< 0.0004
0.54~
0.0014
0.240
0.230

< 0.002
0,057
0.510
0.0006
1.100
f.200

0.450
0.45 

< 0.0004
< 0.0004

o.oos I  0.024 I  .0024 I

Petroleum Hydrocarbon Fractions

F1 (C6-C10)=
(mg/L)
0.100

< 0.100
< 0.100
< 0.100
<0.100
2.900

<0.100
1.000
1.000

~:.0 " :’- .. "~"
3.100
0.390

< 1.000
< 0.100
< 2.000
< 2.000

< 2.000
2.700

< 0.100
<0.100

F2 (>C10-C18)
(mg/L)
0.100

<0.100
<0.100
<0.100
< 0.100
27.O00
0.870
22.000
25.000

76.000
0.690
0.760

< 0.100
0.510
0.500

:"~’~:2 z~--
0.190
10.000

F3 (>C16-C34)
(mg/L)
0.100

< 0.100
< 0.100
< 0.100
<0.100
9.800
0.500
7.700
8.000

24,000
<0.100
0.1400
<0.100
< 0.100
< 0.100

=..-. ~*.r,..~... ~-~::’,
< 0.100
1.300

F4 (>c~4~5o)
(mgn..)
0.100

< 0.100
< 0.100
<0.100
<0.100
<0.100
<0.100
< 0,100
< 0.100

< 0.500
<0.100
< 0.100
< 0.100
< 0.100
0.140

<0.100
<0.100

n/a

Denotes analysis not ~ondu~:tad.
n/a Denotes no sppliceble standard.
RPD Denotes relative percent difference.

I BOLD IConcenVatlon grceter than or" equal to CCME CEQG C°mmunlty Watar guldeJIne’
¯ E.x~udes the target compounds benzene, toluene, ethylbenzeno, and XybceS (BTEX).

SNC-Lavalin 131068-A0001 Fel~nJary 17, 2006

Morrow Environmental
Page I of I Tablo-Wat~ B~EX 051114Jds



TABLE 7 : Summary of Analytical Results for PAHs In Groundwater

8ample Location Mlnlnum MVV05-7 MW05-8 MW05-9 MB EQG
8ample ID Detection IVNV05-7-051213 MVV05-8-051213 MVV05-9-051213 CCME CEQG

Sample Date (yyyy mm dd) Limit 2005 12 13 2005 12 13 2005 12 13 Community Water

Parameter Unite
?olycycllc Aromatic Hydrocarbons
~.cenaphthene mg/L
S, cenaphthylene mg/L
~,nthmcene mg/L

IBenzo(a)anthmcene m~/L
Benzo(a)pyrene m~/L

0.00005
0.00005
0.00005
0.00005
0.00001

< 0.00005
< 0.00005
< 0.00005
< 0.00005
< 0.00001

< 0.00005
< 0.00005
< 0.00005
0.00000
0.00003

< 0.00005
< 0.00005
< 0.00005
< 0.00005
< 0.00001

n/a
Na
n/a

0.00001
Benzo(b+i~uomnthene m~/L 0.00005
Benzo{g,h,i)perylene m~/L 0.0001
Benzo(k)fluoranthene m~/L 0.00005
Chrysene mo/L 0.00005
DJbenz(a,h~anthraceno rn~/L. 0.0001
Fluoranthane mg/L 0.00005
Fluorene m~/L 0.00005
Indeno(l,2,3-cd)pyrene m~/L 0.0001
l-Methylnaphthalene mg/L 0.00O05
2-Methylnaphthalene m~I/L 0.00005
Naphthalene mg/L 0.0O005
Phenanthmne m~/L 0.00005
P~rane m~/I. 0.00005

< 0.00005
< 0.0001

< 0.00005
< 0.00005
<0.0001

< 0.00005
< 0.00005
< 0.0001

< 0.00005
< 0.00005
< 0.00005
< 0.00005
< 0,00005

0.00006
< 0.0001

< 0.00005
< 0.00005
< 0.0001
0.00009

< 0000.05
< 0.0001
0.00006
0.00006
0.00014
0.00011
0.00011

< 0.00005
< 0.0001

< 0.00005
< 0.00005
<0.0001

< 0.00005
< 0.00005
<0.0001

< 0.00005
< 0.00005
0.00006

< 0.00005
< 0.00005

n/a
rda
n/a
n/a
n/a
rVa
n/a
n/a
n/a
n/a
n/a
rda

Associated Maxxam fibs: 413335, 413336.
All terms defined within the body of Mo~ow’s repo~
< Denotes concenlxaiton less than Indinated detecllen limit.
n/a Denotes no apl~lcaMe standard.

c~.n..un greater than or equal to CCME CEQG Community Water guideline.

I
I
I
I
I
I
I
I
I
I
I

SNC-Lavalln 131068-A0001 February 17, 2006
Morrow Environmental Page 1 of I Table-Water PAH 061114_,d=



TABLE 8 : Summary of AnaJy~l Results for Nutrients and Metals in G~oundwater
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APPENDIX I

Drawings
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LEGEND 5 25 ~ .E~~. ’~ ’~ NOTES

~ MONITORING WELL LO~ATION MR LINE l, ORIGINAL OR~WlNO IN COLOUR.
2, LOCATION OF EXISTING UTILITIES SHOWN ARE

.................... ~ACK LiNE WATER LINE

FORMER TRACK

FORMER STRUCTURE

REFERENCE D P~ ~.-u- ~ -~

EO94-2019 1993 10 07 CP RAJL ~OURIS SITE PU~,N
DESCRIPTION
REVISIONS

DESCRIPTION BY CHt~

~,)) SNC.LAVALINMorrow Environmental

CANADIAN PACIFIC RAILWAY SOURIS yARD
SOURIS. MB

SITE PLAN

DWG. NO.     DATE

o
REV. DATE
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05-26~ STATION

RAILWAY AVENUE WEST

LEF~Nn L- 19 ~o ~o ~o ~o ROTES REFERENCE DRAWINGS

E094-2018 199.3 10 07 CP RAJL SOURIS SITE PLAN
DWG. NO. DA~E DESCRIPI]ON

REVISIONS

1. ORIGINAL DRAWING IN COLOUR,

TOOL HOUSE
97.23
05-31

BY CHK C~Df~LE:131066R1 131066-003

FORMER TRACK                       98.60

................ FORMER~UCTURE                            ::,"

DATE DESCRIPTION

CANADIAN PACIRC RAILWAY SOURIS YARD
SOURIS, MB

~’~ INFERRED GROUNDWATER
CONTOURS (December 12, 2005)

SNC- LAVALIN
Morrow Environmental
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LEGEND ,~. _3_~ ,~ NOTES REFERENCE DRAW!~__

"k REVISIONS

I
I

\ ~ ,-- ,~- "~o"- I //\, ~/     " ’ ....... / /

~ ~ / ~ ............. ~ - ,

. ~ ........ E~ uN~ *~R u~ ~ - ~(~) ~ ~ ~ ~ [ ’ ANAL~ICAL RESULTS
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SURRC~L SOIL S~MpLE SANITARY SEWER UNE ~N~LYllC~. ~ROUNOWAI~R R~UL~
CANADIAN PACIRC RAILWAY SOURIS YARD

SOURIS, ME]

o,~c~--2~0,2,,.o~1 1 I I I II I"° ,~o ~,o <o., <o.,<o.oo, DETAILED GROUNDWATER
’~I~ASS~S~e,,T C.U,O~.’NES (m.,z/L)

....................... FORMER S’IRUCI~JRE

J
R~.    D~E DESCRIPTION

ANALYTICAL RESULTS
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SNC,LAVAL~N
Morrow Envlronm~t~l

APPENDIX II

Borehole Log~



Drilling Contractor: Maple Leaf DflL~ng
D~llng Method : Solid Stem Auge*"
Bomho~ Die. (m) : 0.13

Client:
Canadian Paaiflo Railway

Souds Yard, Souds, MB

Borehole No. : BH05-1

(Page I of 1 )

~oJect Number :131066
inhale Logged By: JDT

Date Ddlk)d : 2005 11 14
Log Typed By :CDC

Drilling Legend

m Sample Interval
~ Split Spoon
~ ~e~ Fl~e

Water/NAPL Levels
Water Level 1
Water Level 2

Soil Description

- silty below 1.5 m

SAND, fine to medium groined, dark brown

CLAY (11LL), s,ty, Uace medium groined sand, Uace fine
grained gravel, brown, firm, medium plasOcfiy, moist
- crumbly beiew 2.3 m

:=. L



Drilling Contractor: Map~le Leaf Drilling
Drilling Method : Sotld Stem Auger
Borehola Dla. (m) : 0.13

i

Ddlllng Legend
Sample Intowal
Split Spoon

WaterlNAPL Levels
~ water LeveJ 1
.~_ Water Level 2
~ NAPL
.~. NAPL

Soil Description

Client :
Canadian Pacific Railway

Souds Yard, 8ouds, MB

SAND (RLL), medium and coarse groined, cinders, black, loose,
¯

CLAY (TILL), sandy, some sgt. vase fine 9mlnnd grovel,
\ brown, firm. medium olsollcltv, mol~

SAND, fine grained, organk:s, brown, dw
- dmk brown balow 0.8 m

CLAY (’TILLS, silty, some flne.gmlnnd sand to sandy, trace
medium grained send, vase nne grained gravel, vase roo~eto.

81LT and CLAY (’rILL), some fine grained sand to sandy, vase
medium gralnnd sand, bace fine grained grovel, brown, on.ably.
medium plasticity, moist

CLAY (’~ILL), silly, some free grained sand to sandy, vase

plasticity, moist

End of bomhote at 3.0 m.

Borehole No. : BH05-2

(Page 1 of 1)

PmJect Number    :131068
Bomhole Logged By :JOT
Date Drilled :2005 11 14
Log Typed By :coc

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



Ddlllng Contrast(x: Maple Leaf Drilling
DdHIng Method : Solk~ Stem Auger
8orehole Die. (m) : 0.13

Client:
Canadian Pacific Railway

Sourls Yard, Sourte, MB

Borehole No. : BH05-3

(Page 1 of 1)

Project Number :131066
Bomhole Logged By :JOT
Date Ddged :2005 11 14
Log ~Jped By :CDC

Ddlllng Legend
Sample Interual
Spfit Spoon"
Auger ~

Wator/NAPL Levels
~ Waterlevel 1
~ Water Level 2
_~_ NAPL

Soil Description

e P.eod~g outside

SAND (FILL), mnd[um snd coarse grained, dmlers, trace silt,
bhack, moist
- fine to medium gmlnedo lrace to some fine groined grovel,
trace coarse groined sand, slay chunks, brown to dark brown
below 0.2 m

-fine to medium groined, brown betow 0.8 m

- da~k brown below 1.4 m

CLAY (’rILL), silty, bace medium grained sand t~ace ~ce
grained gravel, brown, molfied light grey and rust brown,
sfiff, medium plasticity, moist

1of

End of boreholo st 3.0 m.

//

//
//

//

//

//

~o-~T~ sample denotes sample eneiyced,



SNCoLAVA.L~
Morrow Environmental

Dfllllng Contractor: Maple Leaf Ddlling
Ddllln9 Melhod : Solid Stem Auger
Borehole Dla. {m) : 0.13

Client:
Canadian Pacific Railway

Souds Yard, Souds, MB

Bomhole No. : 5H05-4

(Page I of 1)

Project Number : 131066
B~rehoM Logged By :JOT
Oats Dr~lad :2005 11 14
Log Typed By :CDC

II
01

Drilling Legend Water/NAPL Levels
~ Samplelnterval .z. Water Level l
~ Split Spoon ~ Water Level 2

~ AugerFlyte .~ NAPL

Soil Description

l I

SAND(FILL), medium and �oarse gmlnad, cinders, b’ace fine
gmlnad grovel, Idack, moist

o fine to medium gmlnad, no cinders, brown below 0.5 m

CLAY (TILL), sl~, Irace to some fine grained sand, trace

01o

100

End of b~eh~le at 3.0 m.

//
//
//
//
//
//
//

//
//
//
//
//
//
//
//

~ sample denotes sample ana~ad.

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



Odllbg Conb’acter: Maple Leaf Ddlllng
Ddillng Meb’tod : Solid Stem Auger
Borehde Die. (m) : 0.13

Client:
Canadian Pacific Railway

Sourte Yard, Soud|, MB

Borehole No. : BH05-5

(Page 1 of 1)

~oJect Number : 131066
inhale Logged By :JDT

Date Ddlled :2005 11 14
~ ~p~ ~ :cDc

Ddlllng Legend Water/NAPL Level,

Sample tetelval ~ Water Level 1

Soil Description

SAND and GRAVEL tFILL), fine to coarse omlned oravel.
SAND (FILL), fine grained, trace slit. trace fine Qralned
gravel, bdck pieces, light brown te dark brown, loose

SH084-I

BHOS-64

CLAY (’fiLL), �obbies, silly, Ir~e fine grained gravel, t~ane
fine firair~l sand, firm, medium pieatk~lly, wet

End of borehole at 3.4 m.

/I

l/
//
//
//
//
l/

/I
//

I
II~I~ sample denotes sample analysed.



SNC’LAVALIN
Morrow En~Wonment~

Dr~,,~ Contractor: t,~ L~ Dr~;ng
Ddl,ng Method : Solid Stem Auger
Bombete Ola. (m): 0.13
Pipe/Slotted Rpe Ote. (m): 0.05

Cl~nt:
Canedlan P~lfl¢ Railway

Souds Yard, Sour’,,, MB

Dato t*to~ltored      : 2~05 12 12
Ground Surf Etov. (m) : 99.228
Top of Casing Etov. (m) : 100.15

Bomhole No. : BH05-6

(Page 1 of 1)

Pro]~tNumber :1310~
Bomhote Logged By: JDT
Dm Odlled :2005 11 15
Log Typed By :CDC

0

7

Odlllng Legend
Sample !nte~al
s~izS~con

WatedNAPL Levels
water Level 1
water Leve~ 2
NAPL

Soil Description

SAND (FILL), fine grained, trace sill, ocoaslonsi cobble,
brown, moist

CLAY (TILL), silty, race coarse groined sand, brown, mo1~led
n~st brown, time, medium plasticity, moist
- trace to some fine groined sand, motU~d grey below 1.5 m

- silty to CLAY and SILT, some fine groined sand, firm to
surf below 2.3 m

. some fine groined cend, coil to firm, wet betow 5.0 m

Eed of bembele at 6.1 m.

~ Solid PVC
S~otmd PVC

Well Narn~; 05-6

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



Morrow Environmental

Bomhole Die. (m): 0.13
Pipe/Slotted P~pe Ola. (m)~ 0.05

Client :
Canedlan Pacific Railway

l.eceiIon :"
Soude Ya.,d, Bourto, MB

Date Monitored      : 2005 12 12
Ground Surf SMv. (m) :99.1
Top of Casing Elev. (m) : 100.04

Borehole No. : BH05-7

(Page 1 of 1 )

BProJect Number :131066omhoto Logged By: JDT
Date Ddlled : 2005 11 15
Log Typed By :CDC

)l
ol

Dri]lleg Legend
Sample Inte~al
Split Spoon
Auger Flyte

WaterlNAPL Levels
_~_ Water Level 1
~ Water Level 2
_e_ N~PL
_O_ N~PL

Soil Description

SAND (FILL~ fine to medium gmlned, cinders, trace Ib~e
grained gravel, trace sllt, black, moist
SAND, fine to medium groined, race fine grained gravel, brown,
moist

- no gravel below 0.8 m

CLAY (TILL), slro/to CLAY and SILT, Imce medium and coarse
grammlned sand, trace fine grained gravel, slit Inclusions,
txown, crumbly, medium p~asllclty
- trace coarse grained gravel, sand Incluslorm, stiff betow
1~5m

- ~¢castorml sand seam below 3.0 m

Auger refusal
End of bomhole at 4~) m,

~Soad PVC

Slotted PVC

Well Name: 05-7

[
~e~ sample denotes sample analysed.



Drilling Contractor: Maple Leaf Odlllng
Dd~,ng Idetond : Solid Stem Auger
Somhofe Oia. (m) : 0.13
P[peJSIotted Pipe Die. (m)," 0.05

Client:
Canadian Pacific Railway

Locagon .~
Scuds Yard, Scuds, MB

Ground Surf E]ev. (m) : 99.377

Borehole No. : BH05-8

(Page 1 of 1)

~PrOJe~NUmdar    :131068
Logged By :JDT

Date Drilled : 2005 11 15

el

Ddlling Legend
Somple Intewel
Split Spoon
Auger Flyte

WaterlNAPi. Levels
Water Level 1
Water Level 2
NAPL
NAPL

Soil Description

SAND, fine to medium grained, o~ganlsa, trace fine gained ........
gravel, trace sat, dark brown

- no organiu$, brown below 0.9 m

CLAY (TILL), silty, trace tine gained gravel, trace medium
and coarse grained sand, brown, gm~ to stiff, medium
plastlctiy, moist
- spJ# spoon refusal et 1,5 m

- slfy to CLAY and SILT, sand iuclustons, surf below 2.3 m

m occasional fne to medium grained sand seam below 3.8 m

SILT end CLAY (TILL), ftaco coarse grained sand, vane fine
grained gravel, gmy~h Imam, soft. low 1o medium plasUclty,
wet

Slotmd PVC

Well Name: 05-8

Above Ground Casing

I
I
I
I
I



Cene41en Pacific Railway

Morrow lhniromnental

Ddlllng Contractor: Maple Leaf Drilling
DdlUng Method : SOM Stem Anger
Borehole Die. {m) : 0.13
PlpeiSIottod I~pe Dis. (m): 0.05

~.osa0on f
Souds Yard, 8ouds, MB

gate Monitored      : 2005 12 12
Ground Surf Elev. (m) : 99.785
Top of Casing Elev. (m): 100.798

Borehole No. : BH05-9

(Page 1 of 1 )

BPmJect Number :131066omhole Logged By :JDT
Date Odlled : 2005 1 ] 15
Log "ryeed By :CDC

Water/NAPL Levels
~ Water Level 1
_~_ Water Level 2

Soil Description

I SAND (FILL)’ fine to medium groined, organics, vane naarna

-splltsp~onrefusalatl.6m

CLAY (TILL), silty, trace medium and coarse grained sand,
trace fine grained grovel, slit Inc~uslona, brown, stiff,
medium p~as~clty, moist
- moffied mat brown below 2.3 m

SILT and CLAY (TILL), basa to same fins gmlnad grovel, trace
fine grained sand, slit layers, sand Inclusions, brown,
mauled mat brown, firm, low to medium plasticity, moist

- split spoon refusal at 4.0 m

- gre~;h brown, so~ to firm betow 4.6 m
- split spoon refusal at 4.8 m

~t~ sample denotes sample analysed.



SN~oLAVAJ3N
Morrow

Borehoie Oiu. (m) : 0.13

Client:
Canadian Paclf~ Railway

Sourie Yard, South, MB

Borehole No. : BH05-10

(Page 1 of 1)

Borehoiu Logged By :JDT
Date Ddliud :2005 11 13
Loo’r’~ By :CDC

II
Ddlllng Legend
~ Sample Intewal
~ Split Spoon

WatadNAPL Levels
Water Level 1
Water Level 2
NAiL
NAiL

Soil Description

SAND tFILLt, medium to coarse amlned, cinders, black. I~se
SAND, Pae to medium grained, b’ace slit. brown, moist

CLAY (~LL), silty. ~ace fine groined sand. ~ Inciusiuns,
brown, moOk~l grey, crumbly, moist
- sand Inclusions, rno~ed nJst brown, stiff below 1.5 m

End of bomho~ at 3.0 m.

sample denotes a~mpie analysed.

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

//

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



Client :
Canadian Pacific Rnitwny

Drilling Contxacter: Maple Leaf Dfllllng
Ddlllng Method : Solkl Stem Auger
Bomhole D~a. (m): 0.13

SourJs Yard, ~ouria, MB

Borehole No. : BH05-11

(Page I of 1 )

Project Number : 131066
Borehole Logged By :JOT
Date Or,led : 2005 11 15
Leg Typed By :CDC

0

Orfl]]eg Legend

Sample IntervaJ
Spl~t Sbeon

Water/NAPL Levels

Soil Description

SAND(FILL), fine to met,urn groined, cinders, trace coarse
~ralned sand, trace silt, race fine 9relned grovel, black,
lOOSe

- no recovery In split spoon from 0.8 m te 1.5 m

- gravelly, brown, moist below 1.2 m

- clayey, blackish below 1.5 m
- split spoon refusal at 1.6 m

CLAY (TILL), sqiy, race coama grained sand, b-ace fine
grained grovel, brown, finn, medium plas~lty, moist
- sifff to yew sitff belew 2.3 m 100

~xl of bemhoM at 3.0 m.

o~

,lO

//
//
//

//
//
//
//
//
//
//
//
//
//

//
//

~’e’~ sample denotes sample analysed.



Client:

~ Ty~ By    :C~

7

CLAY ~TILL), sgty, trace coa~ne gmlnnd sand, tn~ne fine
gmlnea grovel, firm to surf, medium plastk:lty, moist

End of bomhole at3.0 m,

//
//
//
//
//
//
//
//
//
//
//
//
//
//

NO ’
"~----’~ sample denot~ sample enelysed.

I
I
I
I
I
I
I
I
i
I
I
I
I



SNC’LAVALI~
Morrow Environmental

Method
(m) : 0.13

Souds Yard, $ouds, MB

Bomhole No. : BH05-13

(Page I of 1)

i~J~ctoleNumber :131088
Logged By : JDT

Date Drilled :2005 11 16
Log Typed By :CDC

Drilling Legend
Sample Integral
Sp,t Spoon
Auger Ryte

WaterlNAPL Levels
Weter Level 1
Water Level 2

Soil Description

SAND, fine to medium gmlsad, Uace slit. dan~ brown

- light brown below 0.5 m

CLAY (TILL), silty, race coame groined sand, crumbly, medium
p~stJelty, moist

- stiff below 2.3 m

//
//
//
//

//
//
//

//
//
//
//
//
//
//
//
//

End of bomhole ~t 3.0 m.

~e~ sample denotes sample analysed.



SNC*l,A.VAL11~
Morrow Environmental

Dfllllng Contractor: Maple Leaf Ddlllng
Ddlllng Method : Solid Stem Auger
~omhola Dla. (m) : 0.13

7

Drilling Legend

~ Split Simon
~ Auger Ryte

Water/NAPL Levels
._,.,.,.,.,.,.,.,.,~_ Water Level 1
.~_ Water Level 2
_~. r4X~L

Soil Description

- light brovm below 0,8 m

CLAY (TILL), stay, b~ce J~ne and �oarse ~ra~ san~ brown,
motged ~ht grey and nJst brown, ~ff, medium plastk:lty

Client :
Canadian Pa¢ifl~ Railway

Sourls Yard, 8ouds, MB

Bomhole No. : BH05-14

(Page 1 of 1)
Project Number    :131066
8omhoid Lugged By :JDT
Date Ddlidd :2005 11 16
Log Typed By :CDC

End of borehole af 3.0 m,

~ sample denotes sample analysed.

//
//
//
//
//
//
//
//
//

//
//
//

I
I
I
I
I
I
I
I
I
I
I
I
I
I
.I
I
I
I



Client:
Cenadlan Pacific Railway

Loca~)n :
Souds Yard, Souds, MB

Bomhole No. : BH05-15

(Page I of 1)

B~lJ~ht Number :131066
ole Logged By :JDT

Date Drilled :2005 11 16
Log Typed By :CDC

ol

Drilling Legend

~ Sample Interval
~ Spin spoon
~ Au0er Flyte

Water/NAPL Leve~s
~ Water Level I
_~_ Water Level 2

Soil Description

SAND, fine groined, t~co slit, brown Io dark brown

CLAY (TILL), silty, b-ice coarse grained sand, trace line
grained gravel, slit Inclusions, sand Inclusions, brown.
mot~ed rest brown and ~ght grey, firm, medlum plssllclty,
moist
- trace line to corse 0rained gravel, stiff below 1 ~ m

IOO

87

End of borehote at 3.0 m.

(ppm)

,,=’
//

//
//
//

//
//

//
//
//
//
//
//

//
//
//

sample denotes sample inalysed.



~l/n~ Conba~tor: Maple LeM Dr~.~g
Method : Solid Stem Auger

Borehole Die. (m) : 0.13

Client :
Canedten Pacific Railway

~.oca6on :"
Souds Yard, $ouds, MB

Borehole No. : BH05-16

(Page 1 of 1)

~Pro~ct Number :131088
rehole Logged By :JDT

Date Drilled :2005 11 16
Lo0 Typed By :CDC

Ddfllng Legend
Sample Inten~al
Split Spoon
Auger Flyte

WatarlNAPL Levels
~ Water Level 1
~ Wet,.r Level 2
_~. NAPE
~_ NAPE

Soil Description

SAND (FILL), fine to coame grained, tinders, gravelly, black
to dark brown, loose

- brown below 1,2 m

CLAY (TILL), silty, b-ace fine to coarse grained oravel, b-ace
fine end coarse 9ralned sand, brown, mottled rust brown end

~ sampte denotes sample analysed.

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



S~’LAVALIN
Morrow Environmental

Drilling Contractor: Maple Leaf Drilling
Drilling Melhod : Solid Stem Auger
Enrehole Die. (m) : 0.13

Ddlling Legend Water/NAPL Levels
~ Sample Intewal ~ Water Level 1

~ Au~erFly~ ~. NAF~.
_~_ N~

~oil Description

01.. SAND, ~ne grained, organics, trace silt. dad~ brown

- brown betow 0,4 m

mottled rest brown below 0,8 m

CLAY (TILL)., some slit to silty, Ixace fine to coame grained
sand, trace .ne gained gmvsi, ~1 ~ IIRht grey,
stiff, medium plasticity, moist

End of berehole at 2.9 m.

Client :
Canadidn Pacific Railway

Lsoedon f
$ouds Yard, Sourls, MB

Borehole No. : BH05-17

(Page I of 1)

Project Number : 131066
Borehole Logged By :JDT
Date Ddlled :2005 11 18
Log Typed By : CDC

//
//
//
//
//
//
//

//
//
//
//
//
//
//

~ sampid denotes samlde analysed.



Bomhole No. : BH05-18

(Page I of 1)

Project Number :1310~6
Borehola Logged By: JDT
Date Or]lied :2005 11 10
Log "l~ped By :CDC

Ddlllng Legend Water/NAPL Levels
Sample Interval ~ Water Level 1

Split Spoon _~_ Water Level 2
Auw Ryte ..t-

~..

Soil Description

SAND IFILL, fine te medlum j~mlned, some fine te ~;oarse
gmlneo grave, ~ace $~(t, blac~
- no =llt. brown, loose belaw 0.9 m

- no mcovexy In spgt spoon horn 0.8 m to 1.5 m

SN~IO, I~ne groined. Uace sllt, dark brown, molst

- brown below 1.3 m

- sp~t spoon retosal at 1".5 m
- some slit below 1.5 m

- frequent 13 mm r,~y layers, wet to saturated below 2.3 m

3 ,-~ CLAY (TILL), silty, bace medium grained sand, sand inclusions,

. End of borehola at 3,0 m.

//
//
//
//
//
//
//
//
//
//
//
//
//
//
//
//

, tl~ sample denotes sampte anal~ed.

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



Client:
Canadian Pacific Ralkvay

Morrow ~~tal

0

5o

M~mOd
(m):0.13

~.oca~lon:
Soudl Yard, $ouds, MB

Borehole No. : BH05-19

(Page 1 of 1 )

project Number :131068
Boreho~e Logged By :JOT
Date Drgled :2005 11 16
Log "r~ped By :CDC

iTTn AugetFlyte ~ NAPL

Soil Description ~’ ,
. (ppm)

- brown, wet below 0.$ m

CL~Y (3~LL), silty, trace medium and �oarse 9miued sand sand
ndus ons, a It incius ons, finn. medium piuslk:lty, moist
- ~ fine to coamo grained gravel, mot~ed light grey and
rust brown, ~ff.l~iu~ 1.5 m

End of bomhole at 3.0 m.

//

//

//

//
//
//
//
//
//
//
//

~ sampin denotes sample analysed.



PipeiSistted Pipe Dis. (m): 0.05

Client :
Canadian Pacific Railway

8ouds Yard, Souds, MB

Date Monitored : 2005 12 12
Grcund Surf Bey. (m)
Top of Casing EISv. (m): 98.539

Borehole No. : BH05-20

(Page I of 1 )

Project Number : 131066
Boreho~ Logged By : JDT
Date Ddlled :2005 11 18
Log Typed By :CDC

o I

5*-

OdIlieg Legend

~ Sp~lt Spoon

WatedNAPL Levels
Water Level 1
Water Level 2
NAPL

Soil Description

SAND (FILL), fine gmlned, some fine to coarse grained grovel,
lace sill, dad~ brown, dly     .

- lace ~ce grained gravel below 0,,5 m

SAND, trace slit, da~ brown, moist
- light grayish T~own bebw 1.1 m

- wet Io saturaisd pelow 2.0 m

- frequent sat Isl~er~ below 2.3 m

CLAY (’FILL), silty, lace medium sad coarse grained sand,
bace fine~ralnnd gravsi, s~R blsiuslons, sand/ec~usim,.s,
fTeqcent silt isYPrs, greenish brmm

- grayish brown beJow $.$ m

!
~M~ sampis de~es sampis analysed.

I
I
I
I
I
I
I
I
I
I



Morrow

Odlllng C,.,,;,..~; MapJe Leaf Dd~)]og
Odlllng Method : 8oM Stem Auger
Borehole Dla. (m): 0.13

Drilling Legend
~ Sample ]nte~al
[~ Split Spoon

Water/NAPL Levels
_~_ Water Level 1
z Water Level 2

~ NAPL

Soil Description

Canadian Pacific Ra~way

SAND and GRAVEL (RLL), flne to medium omlned sand, fine to

SAHD, fine gmfnnd, b’ace sl~, dark Ixown to txown, moist

- b~m below 1.1 m

CLAY (TILL), s~r~/, imsa coarse gmlsad sand, brown, motbed
nmt brown, flnn. medium plsa~b/, mo~t
- I~ace fine grained gravel, silt ]nduslons, sand I~Juslons,
moffied light gray. stiff below 2.3 m

Eed of borehole at 3.0 n~

Borehole No. :. BH05-21. -.~

(PaPa ~ of, l)

De~ ~ :200511 17

~ sample denotes sample anslysed.



~d I~ CoNm¢l~r: Maple L~f D;l~n9fling Method : Solid Stem Auger
So,hole DIe. (m) : 0.13

Borehole No. : BH05-22

(Page I of 1 )

:JDT

Log Typed By     :CDG

Odlllng Legend Water/NAPL Levels

Sample IntaP~al ~ Water Level 1

Split Spoon ~ Water Level 2

Auger Ryta --�- ~
~ NAPL

¯
Soil Description

SAND end GRAVEL (FILL), fine groined ~lnd. fine to
omioed grovel, b~ce me,urn grained sand, dark brown.

End of bomhoio at 3.0 m,

denotes ~mple anal~ed.



0

1-

2-

3.

Cl~nt:
Canadian Pa~flc Railway

8ouds Yard, 8ouds, MB

Bomhole No. : BH05-23

(Page 1 of 1 )

project Number :131068

Date Drilled :2005 11 17
Log Typed By :CDC

SAND, fine groined, trace silt, ~ace gravel, Irace organics,
dark brown, moist
- no gravel, no orgardcs below 0,2 m

- brown below O~ m

- �lapey from 1A m to 1.8 m

CLAy (TJLL), silty, trace fine to coarse grained gravel, ~ace
medium lind coarse.gr~lned sand, mot~ed rust brown and Ight
grey, Stiff, medium pm$gclty, moist

End of bomhole at 3.0 m.



"O~lng C~ntiactor: Maple Leaf Dd"lng
DrI~OG Method : ~ $~em Auger
5omhole Ola. {m): 0.13
PlpeiSIoaed Rpe Die. (m): 0.05

Client:
Canadian Pacific Rafk~ay

~.asation :
8ouds yard, South, MB

Oats Monitored      : 2905 12 12
Ground SuR E~v. (m) :98.475
Top of Casing Elev. (m): 99.473

Borehole No. : BH05.24

(Page I of 1 )

Project Number : 131066
Borehole Logged By :JDT
Oete Od,ed :2005 11 17
Log Typed By : CDC

o I
fine groined, race silt. dar~ brown, dr/

- brown below 0.6 m

- gr~sh brown, m~st bevy 1.1 m

- |ome slit t~ silty belew ~.5 m

- welbebw 2‘1 m
- safumtml, black staJnlog from 2,3 m to 2.5 m

- 1race fine grafned gravel, txown bdow 2.5 m"
CLAY (11LL), ellty, lace o~9en~cs, trace n~bn~ groined sand,
sb’t Ir,�luslon~, greyish brown, stiff, medium ples~, moist

-irace fine to coarse gmiasd grave~ 1race coarse gmbed
sand, firm to sift[ bafow 3.0 m

- o~asslonaf sit layer, soft‘ waf beJow 3.8 m

4

End of bomhofe at 4.6 m.

~ sample denotes sarn~e analysed.



Method

0.05

Client:
Cannd~n Paclflo Railway

Date Monitured      : 2005 1212
Ground Surf Bey. (m) : 98.115
Top of Casing Igev. (m): 99.1

Borehole No. : BH05-25

{Page 1 of 1)

Pro~ct Number :131080
0orohola Logged By :JDT
Date OrSlad : 2005 11 17
Log ~/ped ey :coc

Ddillng Legend WatedNAPL Loveds
Sample Intuwal .~. Water Level 1.

Split Spoon _~. Water Level 2

~_ ~^~L

SoB Description

SAND and GRAVEL (FILL), fine to medium grained sand, fine tu
coarse gmlned gravel, bace silt, brown, dw
SAND, fine gmlned, trace silt, dark brown
- light brown below 0.6 m

- gre~h brown bek~w 0.8 m

- saturated, sheen below
o black mining below 1.7

CLAY {’rILL), silty. I/ace m~dlum and ~arsa gmlned sand,
t~ace orOanlr, S, sit I(~Jus]o~8, g_re~. Im~wn, motived Nst
brown and.lllght grey, stiff, meonan plas~ctty
- trace fine to coarse grained gravel, molded gght grey,
finn tu stiff, wet below 2,3 m

CLAY and SILT, vasa medium 0rained sand, grey, soft, medium
plastlrJty, moist

denotes s~mpla analysad.



Sample Into~val
Split Spoon Z Wator Level

~ AugerFlyte
..~ NAPLNAPL

Soil De$criptio~

Borehole No. : BH05-26

(Page 1 of 1)

Project Numbe~ : 1310~
Boreholo Logged By : JDT

:2005 11 17
:COC

SAND (FILL), fine grained, gravelly, trace silt. black to dad~
brown

SAND, flne ~ra~, Vace to some s~ dark brown, rnols!

- brown bek)w 0.8 m

- rust brown below 1.5 m

- wet to saturatod below 2.0 m

- saturated below 2.3 m

’ End of boreholo at 3.0 m.

5.

6,

CLAY ("rILL), slay, ~mce medium and coarse grained sand,
m fine o~n~i_oravel, s~t b~uslon, mot~d mat I~own
and ~IA 9roy. stm, medium pb~sl~�lty

I~-d-~ sample denotes sample analysed.



S~OLAVALIN
Morrow Environmental

Method
(m): 0.13

plpe~lottnd Pipe Dia. (m): 0.05

0

Drilling Legend
~ Sample Interval
17"/;I Sp,t Spoon

Water/NAPL Leve~s
Water Level 1
Water Level 2

Soil Description

SAND, fine groined, u,u.~, dark brown, loose, moist

- base to some slit, brown below 0.5 m

- fine to medium gmlnnd, trace slit, grey, moist to wet.
bare bbck stein]no below 1.2 m
- no mneveff In split spoon from 1,5 m to 2.3 ~n
- saturated, sheen, bted( staining below 1.7 m

C~lent:
Canadian Pacific: I~llvay

~.osetJon .~
Souds Yard, 8ouds, MB

Ground 5ur~ Etev. (m) :08.045
Top Of Casing Elev, (m): 98,go

CL~...Y (TILL), silLy, tr~a coarse grained send, grne~.ah brown,
mottlea nst brmm, soft, medium pbstlolty, wet

SILT and CLAY, trace �~ganlcs, greyish brown, soft, medium

Borehole No. : BH05-27

(Page I of 1 )
Project Numbs’ :131068
Bc~-ehole Logged By :JOT
Date Ddlled      :2005 11 18

r~Above Ground Casino
T~

;...

I~ sample denotes sample analysed.



4.4

~ sample denote~ sample analysed.



; Memnd
(m) : 0.13

RpeiSlot~l Rpa Ola. (m}: 0.05

0

DdJ]lng Legend
Sample Interval
Sp~t Sbeon
Auger Flyte

WatedNAPL Levels
Water Level 1 .
Water Level 2

Soil Description

~,ND and GRAVEL (FILL), fine to medium orafnnd sand line to
¯ ¢~arse n~alqed araveL browRSAND, fine gmlnnd, race slit, dad~ Ixown. moist

- 9meNsh ~9ht brown betow 0.5 m

- 0mylsh brown below 0.8 m

- dark brown at 1.3 m

CIAY (T1LL), siW, trace mad)urn and coarse gndned sand,
Imce fine gm~nnd grovel, rceffied ~ght grey and brown, stiff,
medium plas~lty, moist
- trace grey staining from 2.0 m to 2.3 m
- sand seams, yew s~f below 2.3 m

~t:
Csnsdlan Pacl~: Railway

Ground Surf Etev. (m) : 90.657
Top of Casing Elev. (m): 99.517

Borehole No. : BH05-29

(Page 1 of 1)

Project Number :131C68
Bomhofe Logged By: JDT
Date Ddlled :2005 11 18
Log Typed By :CDC

~So~d PVC
Slotted WC

WelJ Name: 05-29

mof~ed Ight grey bek)w 3A m

denotes sample analysed.





Me~od
i~otehote D~. (m): 0.13
PlpeiSIo~ed Pf~e Dis. (m): 0.05

Ddlllng Legend WatedNAPL LeveLs

~ Sample rate.at ~ Water Leve~ 1
[77"/I SplltSpoon ~ Water Level 2

~ Auger Ryte ~
~ NA~.

Soil Des~iption

SAND and GRAVEL (FILL), medium grained sand, ~ to coarse
grained gravel, brown, loose

SAND, fine grained, trace sift, dark brown, rscdst
- light bmvm below 0.8 m

CLAY (TILL), slk’y, b’ace medium and coarse grained sand.
bace ~na and coarse grained gravel race organics, brov41,
mot~d rust blown and ~ht gray, ~, medium p~.
moist
- slit Indnakx~. sand ]nduslona bek)w 1.5 rn

6

CMnt:
Canadian Pacific Railway

7

Date Monitored      : 2005 12 12
Gmund Sud E]ev. (m) : g0.4,44
Top of Casing Elev. (m): 100.334

- sand ImrlJngs, race fine gmlnad sand below 2.3 m

Borehole No. : BH05-3t

(Page I of 1)

Project Number :131068
Bomhole Logged By :JOT
Date Ddlled :2005 11 21
Log Typed By :CDG

~Solid PVC
$1otied PVC

Well Name: 0531



¯ ~b.’~"~ ~ ~TC’) ] [, ~TIT~,~.-~[N                     Canadiun P~lfle Rcllway

DdlflnoMathnd :aclklStomAugor GmundSurfElev,(m) :99,436
Oomhote Die. (m) : 0.13 Top of Casing Bev. (m): 100.234
Pipe/Slotted Plbe Die. (m): 0.05

Drilling Legend

I..4

3-1

(7"’/-/I Sp~t spoon
[T~FT1 Auger Flyte

Borehole No. : RH05-32

(Page I of 1)

Project Number : 131
Borohcle Logged By: JDT
Date DRied :2005 11 21

WaterlNAPL Levels
Water Level 1
Wct~r Level 2

Soil Description

SAND and GRAVEL (FILL), line to medium grained sand, fine to
~..,~ grained gmv~, ~

SAND, {time groined, b’ace ~ gmyieh brown, racist

~$oBd PVC

Sietied PVC

WoH Name: 05-32

CLAY (TILL), silly basa fine gralrmd grave{, trace medium
and coame grained sand, sand partings and seams, sot
Inclusions, gre~tsh b~mtm, surf, medium piesgclty, moist

- brmm below 3,0 m
- Split sprmn mfuscl ct 3.0 m

- slit leyem, firm below 4.3 m

End of bomhcle at 4.6 m.

sample ben~tes sample analysad.



blathnd
,:0.13

Water~PL Leve~s
Water Level
Water Level

Soil Description

SAND and GRAVEL (FILL), medium grained sand, fine to coarse
gndned gravel, cinders, race slit, dark brown
- brown below 0.9 m

SAND, fine gndnad, ~rasa sl~ brown
- gmylsh brown below 0.7 m

CLAy (TILL). silty, ~;’ace fine to coarse grained gravel, f~ace ¯
fine and medlura grabled land slit Inclusions, greyfsh brow9,
stiff te yaP/sl~ff, rsadlum p as~r.ity

Client:
Canadian Pacific Ralhvay

LosaUon .~
SouHs yard, ~ourls, MB

Date Mondornd     : 2005 12 12
Ground Surf B~v. (m) : g9.466
Top at Casing Elev. (m): 100,328

Borehole No. : BH05-33

(Paga I of 1)

Project Number :t31088
8oreho~e Luggnd 8y :JDT
Date I~llsd      :2005 tl 21

~8~d PVC

S~otted PVC

Wag Name: 05.33

~ sampla denotes sample analysed,



t.ocedon .~
Souds Yard, Souds, MB

Date Mona)red      : 2005 12 12
Ground Sur~ Elev. (m) : 99.595
Top of Csolng Elev. (m): 100.4~

Borehole No. : BH05-34

(Page I of 1)

Project Number :131068
Borehclo Logged By :JDT
Date O~led :2005 11 21
Log Typed By : CDC

ol

Ddlllng Legend
Sample Inter~al
sp~s~
Auger ~

WaterlNAPL Levels
~ Water Level 1
.~. Water Level2

~ NAPL

Soil DescriplJon

,S~ND and GRAVEL (FILL), medium grained sand, flr~ te coarse
groined gravel, brown
- rJnders, black bek~w 0.9 m

SAND, ~ace silt, dark brown, moist
- brown bnlew 0.5 m

- dark brown to gray below 1A m
-wet, bl-ck mining below 1.5 m

CLAY (’eLL), slay, some fine grained sand, ~raca t~e te
coarse groined gravel, trace medium and roam mined sand,
~organlcs, sand seams, grey, s~, medium p~s~|ty,

- sand r~Juslons, brown, mo~ed grey below 3.0 m

- o~caslonnl silt layer bek~w 4.4 m
End of bomhote at 4.6 m.

Notes.~--I’1"1"1"1"1"1"1"~ somple denotes serum analysed.



(m): 0.13

Soud~ Ya.’d, S~uds, MB

Borehole No. : BH05-35

(Page I of 1)

Project Number : 131068

Dat- Drlged :2005 11 21
Lo~Ty~d ~ :c~.

7

Dfll~ng Legend WaterlNAPL Levels

Sample Intan~al ~ Wator Level 1

¯
Soil Description

- trace, fine gra!ned Orave~, wet below 1,4 m

//
//
//
//
//
//
//
//
//
//
//
//
//

//
//

I
~’e~ sampto donetos sample anelyned.



I
I
I
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I
I
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APPENDIX III

Laboratory Result~



I
I
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Attention: SUB CONTRACTOR
MAXXAM ANALYTICS INC.
CAMPOBELLO
6740 CAMPOBELLO ROAD
MISSISSAUOA, ON
CANADA     L5N 2L8

I MAXXAM JOB #:
Received: 2005/11/22, 9:40

Your Project #: MA5B7882
Site: MORROW ENVIRONMENTAL CONSULTAN

CERTIFICATE OF ANALYSIS

J^. - 6 2006

I Sample Matrix: Soil
# Samples Received: 3

i Analyses
particle Size by Wet Sieve (75 micron)

Dale
Anal~qlcal Methed
GRAVTM~TRIC

I
Validated by : ~

Total cover pages: 1

Ca]gary: 2021 - 41st Avenue N.E. T2E 6]~0~e~eo~b4one(403) 291-3077 FAX(403) 291-9468

This document Is in electronic format, hard copy Is avaltabla on request.



MAXXAM ANALYTICS INC.
Maxxam Job #: A549575 Client Project #: MASB7882
Repoit Date: 2005/11/25 Site Reference: MORROW ENVIRONMENTAL CONSULTAN

Sampler Initials:

IRESULTS OF CHEMICAL ANALYSES OF SOIL

9~mpiin~ Date
nits lBHOS-6-5-05111S BH0~6-3-051115 BH05-8-7-OS111S DL C netoh

I (J48456-01)    (J484S7-01)    (J49747-01) / /     I

Physical Prope~tlee

Sieve - #200 (>0.075mm -TS) % 19 32

Sieve - Pan % 81 68

~mln Size % FINE FINE

8.2 ).01 972028

92 ).01 972028

FINE WA 972028

N/A - Not Applicable
RDL = Reportable Detection Limit

Page 2 ot 4
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Report D~te: 2005/11/25

MAXXAM ANALYTICS INC.
Client ProJact #: MASB7882
Site Reference: MORROW ENVIRONMENTAL CONSULTAN
Sampler Initials:

Results relate only to the Items tested.

Page 3 of 4



MAXXAM ANALYTIC8 INC.
Attention: SUB CONTRACTOR
Client Project #: MASB7882
P,O. #:
Site Reference: MORROW ENVIRONMENTAL CONSULTAN

Quality Assurance Repod
Ma~xam Job Number: CA549575

QNQC
Batch

Num Inil QC Type
72028 DC QC STANDARD

RPD

Date
Analyzed

Parameter WYy/mmJdd
Sisve- #200 (>0.075mm -TS) 2005/11/25
Sieve - Pen 2005/:11/25
Sieve ¯ #200 (>0.075ram) 2005/11/25
Sieve - Pan 2005/11/25
Groin Size 2005/11/25

Value Recovery Units QC Limits
104 % 76- 124
98 % 85- 115

0.4 % 40
0.5 % 40
NC % 4O

~lC = Non-calculable
:IPO = Reis~ivo Percent DIIfemnce

Calgaw: 2021 - 41st Avenue N.E. T2E 6P2 Telephone(403) 291-307T FAX(403) 291-g468
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Page 4 of 4
This docoment Is r~ eisctronio lormet, hard copy Is available on mquesL
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Attention: SUB CONTRACTOR
~ ANALYTICS INC.
CAMPOBELLO
6740 CAMPOBELLO ROAD
MISSISSAUGA, ON
CANADA     L.SN 2L8

I MA~AM JOB #: A~49708
Received: 200S/11/23, 9:30

Your Project #: IVIA~B8221
Site: CP RAIL C/O DILL.ION CONSULTING

Report Date: 200~111/2S

CERTIFICATE OF ANALYSIS

I Sample Ms,ix: Soil
# Samples Received: 2

I An~t¥~s
P~ticle Size by Wet Sieve (75 micron)

Analytical Method
GRAVIMETRIC

Total cover pages: 1

Calgary: 2021 - 41st Avenue N.E. "I’2E 6]~e~eo~l~one,(403) 291-3077 FAX(403) 291-9468

This document is in electronic format, hard copy Is available on request.



M ai’~am
Maxxem Job #: A549708
Report Date: 2005/11/25

MAXXAM ANALYTICS INC.
Client Project #: MASB8221
Slte Reference: CP RAIL C/O DILLION CONSULTING
Sampler In~tials:

RESULTS OF CHEMICAL ANALYSES OF SOIL

998738 996738

IUnlta 1BH05-20-2-051116 IBH0,~20-3-051116 ~RDL ~IC Batch

F~hyalcel Pmpertlea
31eve - #200 (>O.075mm -TS) % 89
Sieve-Pan % 11
3rain Size % COARSE

78 ).01 971835

22 ).01 971835
COARSE N/A I 971835

~!/A = Not Applicable
RDL : Repo~lable Detec~on Limit

Page2of 4
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Maxxam Job #: A549708
Rapo~ Date: 2005/11/25
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MAXXAM ANALYTICS INC,
Client Project #: MASB8221
Site Reference: CP RAIL C/O DILUON CONSULTING
Sampler Initials:

Results relate only to the Itsms tested.

Page 3 of 4



M a a m MAXXAM ANALY’FIG6 INC.
Attention: SUB CONTRACTOR
Client Project #: MASB8221
P.O. #:
Site Reference: CP RAIL C/O DILLION CONSULTING

Quality Assurance Report
Msxxam Job Number:. CA549708

QAJQC Date
Batch Analyzed

Num init OC Type Parameter y~/mm/dd Value Recovery Units OC Umb
971835 DC QC STANDARD Sieve - #200 (>0.075ram -TS) 2005/11/25 120 % 76- 124

Sieve-Pan 2005/11/25 89 % 85-115
RPD [996736~01 ] Sieve - #200 (>0.075mm -TS) 2005/11/25 "1.3 % 40

Sieve - Pan 2005/11/25 10.4 % 40
Grain Size 2005/11/25 NC % 40

NC = Non-calculabtc
RPD = Relab~ve Percent Difference

Calgary: 2021 - 41st Avenue N.E. T2E 6P2 Telephone(403) 291-3077 FAX(403) 291-9468
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Page 4 of 4

This document Is in oisctrcnis format, hard copy is available on rcquest.
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Attention: Andrew Eason
Morrow Environmental
1420 Clarence Ave
Unit E
Winnipeg, MB
CANADA R3T IT6

Your P.O. #: EAT80
Your Project #: W05301 IA (CP SOUP.IS YARD)

Your C.O.C; #: 347~. ~" .... " ~

1..~ .J~ = 6 2006

CERTIFICATE OF ANALYSIS

~IAXXAM JOB #: ASB7882
~eceived: 200S/11/18, 14:37

~ample Matrix: Soil
Samples Received: 13

~petroleum Hydro. CCME FI & BTE~ in SolleUoloom Hydrocmbons ~-F4 in Soil
To~l M~als ~a~is ~ I~

~OlS~ .
~m~unds in Soil ~ ~S (S~
Com~un~ in Soil ~ G~S (S~

Quantity
l0
l0
13
13
7
.3

Date Date
Extracted AnslyT~l Labonuo~y Melhod
2005/11T23 2005/11/23 DatSOP-0816
2005/11/23 2005/11/23 OatSOP-0817
2005/11/22 2005/11/22 On! SOP 0072
N/A 2005/11/20 Ont SOP-0114
2005/11/21 2005/11/22 EPA8270
2005/11/21 2005/11/23 EPA$270

Method
Reference
CCME CWS
CL’~4E CWS
EPA6010
MOE HANDBOOK(1983

G~MS

i

i BRAD NEWMAN
Scientific Services

i BNE/ivaencl.

i
I

Total cover pages: l

Page 1 of 25

Campobello Road, Mississuuga, Ontado Canada L5N 2L8 Tel: 905-817-5700 Toll free:800-563-6266 Fax: 905-817-5777



Msxxsm Job #: ABB7882
Report Date: 2005/11/29

Morrow Environmental
Client Project #: W05301 IA {CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

Masxam ID
Sampling Date

COCNum~r
Unlh

J48443 J48447 J48448
2005/11114 2005/11/14 2005/11/15

15:17 12:47 08:34
347605 347608 347605

BH05-E-2-051114 BH05-1-1-051114 BH05-5-2-051118 RDL QC Ba~h

F1 PHC and BTEX
Benzene ug/g ND

Toluene ug/g 0.03
Ethylbanzene ug/g ND

o-Xylene uglg ND
H-m-Xylene ug/g ND

Total Xylenes ug/g ND

F1 (C6..Cl 0) ug/g ND

F1 (C6-C10) - BTEX ug/g ND
F2-F4 PHC

ND
ND

ND

NO
ND

ND

ND

ND

ND 0.02 871277

ND 0.02 871277
ND 0.02 871277

ND 0.02 871277
ND 0.04 871277

ND 0.04 871277

ND 10 871277
ND 10 871277

F2 (C10-C16 Hydrocarbons) ug/g ND

F3 {C16-C34 Hydrocarbons) ug/g 130
F4 (C34-C50 Hydrocad0ona) uidg 24

Reached Baseline at C501 ug/g YES
Sun.ate P.er, overy |%)

1,4-Difluorobanzena % 102

4-Bromofluo~benzene % 97
DlO-Ethyroencane % 95

D4-1,2-Dichlomofhaca % 96

o-Terphenyl % 114

ND
hid

ND
YES

104

182

96
128

ND 10 871310
ND 10 B71310
ND 10 871310

YES 871310

104 871277
97 871277

98 871277
96 871277
122 871310

ND - Not dofeded
RDL: Repodable Detection Lblnit
QC Batch : Quality Control Batch

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

Page 2 of 25

6740 Campobella Road, Mississauga, Ontado Canada /BN 2L8 Tel: 905-817-5700 Toll f~ee:800-563-6266 Fax: 905-817-5777
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~axxam Job #: ABB7882
aport Data: 2005/11/29

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project nama: SOURIS, MB
Your P.O. #: EA780
Samplar Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

I
I
I
I
I
I
I
I
I
I

Maxxam ID J48449 J48450
Sampling Date 2005/11115 2005/11115

16:42 15:48
COC Number 347605 347605

iUnlta BH05-12-1-051115 BH05-11-1-051116

J48451
2005/11115

15:09
347605          I

BH05-t0-1-051115 RDL QCBatch

F1 PHC and BTEX
Benzene ug/g ND 0.08 ND ~0.02 871277

Toluene ug/g 0.03 0.51 ND 0.02 871277

Ethylbenzene ug/g ND 0.09 ND 0.02 871277

o-Xylene ug/g ND 0.41 ND 0.02 871277

)+moXylene ug/g ND 0.68 ND 0.04 871277

Total Xylenas ng/g ND 1.1 ND 0.04 871277

F1 (C6-C10) uglg ND 15 ND 10 871277

F1 (C6-C10)-BTEX ug/g ND . 14 ND 10 871277

F24=4 PHC

F2 (C10-C16 Hydrocad)ons) ug/g NO 23 ND 10 871310

F3 (C18-C34 Hydrocarbons) ug/g ND 64 ND 10 871310

F4 (C34-C50 Hydrocarbons) ug/g ND ND ND 10 871310

Reached Baseline at C50 ug/g YES YES YES 871310

Surrogate Recovery (%)

i 1,4-Dflluorobenzene % 104 104 104 871277

4-Bromofluorobenzene % 98 99 97 871277

Ol0-Ethyllmnzene % 103 94 105 871277

D4-1,2-Oichloroathane % 96 95 94 871277

o-Terphenyl % 120 122 115 871310

ND = Not detaded
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

I
P’aga 3 of 25
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Maxxam Job #: A5B7882
Repod Date: 2005111/29

Monow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EAT80
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

Mexxam ID J48452 J48453 J48454
Sampling Date 2005/11115 2005/11115 2005/11115

13:30 13:40 11:02
COC Number 347605 347605 347605

Llnlt~ BH05-9-2-061115 BH06-S-9.081116 BH05-8-2-081115RDL QC Ba~h

F1 PHC and BTEX

Benzene ug/g ND

To|uena ug/g ND
Ethylbenzene ug/g ND
o-Xytene ug/g i ND
p+m-Xylene ug/g ND
Total Xyiones ug/g ND
F1 (C6-C10) ug/g ! NO

F1 (C6-C10) - BTEX ug/g ND
F2-F4 PHG

F2 (C10-C16 Hydrocarbons ug/g ND

F3 (C16-C34 Hydrocarbons ug/g I ND"

F4 (C34-C50 Hydrocarbons ug/g ND
Reached Baseline at C50 ug/g I YES
Surrogate Recovery {%)

1,4-O|fluorobenzene % 103
4-Bmmofluorobenzene % 97
D10-Ethyroanzene % 92
D4-1,2-Oiohiomethana % 96
o-Terphenyl % 125

NO
ND

ND

ND
ND
NO

ND

ND

ND
ND

ND

YES

103

97

94
96
127

ND 0.02 871277

ND 0.02 871277

ND 10.02 871277
ND 0.02 871277
ND 0.04 871277
ND 0.04 871277

ND 10 871277
ND 10 871277

ND 10 071310
ND 10 871310
ND 10 871310

YES 071310

103 071277

97 871277
97 871277

86 871277
119 871310

ND = Not detected
RDL- Repodabb Detection Limit
QC Batch = Qusl~ Control Batch

I
I
I
I
I
I
I
I
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~eaXXam Job #: ASB7882
port Date: 2005/11/29

Morrow Environmental
Client Project #: W053011A (CP 8OURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

I
I
I
I
I
I
I
I
I
I

Maxxam ID J48455
Sampling Date 2005/11115

10:12
COC Number 347605

Units BH05-7-3-081116 RDL QC Ba~h

F1 PHC and BTEX
Benzene ug/g ND 0.02 871277

Toluene ug/g ND 0.02 871277

Ethylbenzene ug/g ND 0.02 871277

o-Xylene uglg ND 0.02 871277

p+m-Xylene uglg ND 0,04 871277

Total Xylenes ug/g ND 0.04 871277

F1 (C6-C10) ug/g ND 10 871277

FI (C6-C10) - BTEX uglg ND 10 871277

F2-F4 PHC

F2 (C10-C16 h’ydmcarbons) ug/g ND 10 871310

F3 (C16-C34 Hydronerbons) ug/g ND 10 871310

F4 (C34-C50 Hydrocafoons) ug/g ND 10 871310

Reached Baseline at C50 ug/g YES 871310

Surrogate Recovely (%)
1,4-Difluorobenzene % 103 871277
4-Bmmofluombenzene % 97 871277

Dl0-Ethylbenzene % 99 871277

D4-1,2.Oichioroethane % 95 871277

o-Terphenyl % 103 871310

ND = Not detected
RDL = Reportable Detection Umit
QC Batch = Quality Control Batch

Page 5 of 25
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Mace(am Job #: A5B7882
Report Date: 2005/11/29

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MS
Your P.O. #: EA780
Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID J48443
Sampling Data 2005/11114

I I 15:17
COC Number 347605

Unta BH05-5-2-061114

J48444
2005/11114

14:32
347605

BH06-4-2-061114

J48446 I J48446 I ! I
2005/11116

I

2005/11114 J J J
14:06 13".25I I I347605       347605 / !      I

BH05-3-2-051114 BH05-2-1-061114 !RDLI~C BatchI

INORGANIC$

Molst:m    I ~
I 20

RDL Reportable Detection limit
Batch = Qua ity Control Batch

19 12 11 0.21 8;9151

I
Maxxam ID I I J48447
Sampling Date I I 2005/11./14

I I 12:47
COC Number I I 347805

lUn~l BH06-1-1-061114

J48448 J48449 J48450 J

2005/11/1508:34
2005/11115          16:42

2 10~5.’~’15 I
347605 347605 34~6~5 I I I

BH05-6-2-061116 BH05-12-1-061116 BH08-11-t-051116RDLIQCBatchI

INORGANICS

Moisture    1% I 12

RDL = Repodable Datedion Umit
Batch = Quality Control Batch

21 13 14 0.2[ 869151

IMaxxam
ID I I    J48451.Sampling Date I ~ 2005/11115

15:09
COC Number ~ 347605

I Units BH05-10-1-061tt5

J48452
2005/11115

13:30
347605

BH06-9-2-051115

J48453 J48454
2005/11115 I 2005/11115 I I I

BH05-9-9-05t116 BH0S-8-2-0511151RDL]QC Batch|

Moisture ~ % I 14

RDL = Reportable Detection limit
QC Batch = Quali~y Control Batch

11 12 17 869151

Page 6 of 25
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~ea~O(am Job #: ASB7882
port Date: 2005111/29

I
I
I
I
I

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Mad’am ID J48455
Sampling Date 2005/11115

10:12
COC Number 347605

Units BH05-7-3-051115

ble Detection Limit
allly Control Batch

Page 7 of 25
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Mmo<am Job #: A5B7882
Report Date: 2005111/29

Morrow Environmental
Client Project #: WO5301 IA (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID J48443 J48444
Sampling Date 2005/11114 2005/11114

15:17 14:32
COC Number , 347605 347605

lUnlts BHOS,~2.0511141 BHOS-4-2-081114

J48445
2005/11115

14:05
347605

BHOS-3-2-051114 RDL

METALS

Total Numinum (AI) , ug/g 3200

Total Beduin (Ss) ug/g 120
Total Beryllium (Be) ug/g ND
Total Cadmium (Cd) , ug/g ND
Total Calcium (Ca) I ug/g 25000
Total Chromium (Cr) ug/g 8
Total Cobalt (Co) ug/g 3
Totat Copper (Cu) I ug/g 12
Total Iron (Fe) ug/g 8300
Total Lead (Pb) ug/g ~9
Total Magnesium (Mg) ug/o 6000
Total Manganese (Mn) ug/g 210
Total Molybdenum (Mo) I ug/g ND
Total Nickel (Ni) ug/g 8
Total Phosphorus (P) ug/g 610
Total Po~sslum (K) u~g 700
Total Silver (Ag) ug/g ND
Total Sodium (Ne) ug/g 130

Total Strontium (Sr) ug/g I 41
Total Sulphur (S) ug/g 240

Total Tin (Sn) ug/g ND
Total Vanadium (V) ug/g 14

Total Zinc (Zn) ug/g 48

~00
240

0.7
0.6

600OO

17
11
23

190OO

11
1700O

~0

ND
30

490
1600

ND

4~)
53
120

NO
39

55

2̄400 50 870262
47 2 870262
ND 0.6 870262
ND 0.5 870262

120O0 50 870282
6 1 870262
2 2 870262
3 2 870262

6500 50 870262
ND 6 870262

2700 50 870262
210 1 870262
ND 2 870282
6 5 870262

430 20 870262
640 1200 870262

ND 1 870262
ND 100 870262
16 1 870262
84 50 870262
ND 20 870262
12 5 870262
19 5 870262

ND : Not detected
RDL: Repodable Detection Umit
QC Batch = Quality Control Batch

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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leaXXam Job #: ASB7882
port Date: 2005111/29

!

Monow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

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

Mmocam ID J48446 J48447
Sampling Date 2005/11114 2005/11114

13:25 12:47
COD Number 347605 347605

Units BH0S-2-1-051114 QC Batch BH0S-1-1-051114

J48446
2005/11/15

08:34
347605

BH05-6-2-061115 RDL qC Batch

METALS

Total Aluminum (AI) ug/g 4800 870252 7100 9600 50 870262

Total Badum (BO) uglg 81 870252 140 150 2 870262

Total Beryllium (Be) ug/g ND 870252 0.5 0,7 0,5 870282

Total Cadmium (Cd) uglg ND 870252 NO 0,5 0.5 870262

Total Calcium (Ca) ug/g 10000 870252 42000 52000 50 870262

Total Chromium (Cr) ug/g 10 870252 15 19 1 870262

Total Cobalt (Co) ug/g 5 870252 7 7 2 870262

Total Copper (Cu) ug/g 9 870252 16 24 2 870262

Total Iron (Fe) ug/g 11000 870252 15000 21000 50 870262

Total Lead (Pb) ug/g 5 870252 8 10 5 870262

Tota! Magnesium (Mg) uglg 3500 870252 12000 17000 50 870282

Total Manganese (Mn) ug/g 350 870252 470 330 1 870262

Total Mo~odenum (Mo) ug/g ND 870252 ND ND 2 870262

Total Nickel (N~ ug/g 13 870252 21 20 5 870262

Total Phosphorus (P) ug/g 530 870252 550 500 20 870262

Total Potassium (K) ug/g 1100 870252 1500 1800 200 870262

Total Silver (Ag) ug/g ND 870252 ND NO 1 870262

Total Sodium (No) uglg ND 870252 130 190 100 870262

Total Strontium (Sr) ug/g 19 870252 38 48 1 870262

Total Sulphur(S) ug/g 190 870252 110 84 50 870262

Total Tin (Sn) ug/g ND 870252 ND ND 20 870282

Total Vanadium (V) ug/g 21 870252 31 43 5 870262

Total Zinc (Zn) uglg 30 870252 43 58 5 870262

ND = Not dete~ed
RDL : Reportable Detection Limit
QD Batch : Qualliy Control Batch

Page 9 of 25
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Morrow Environmental
Maxxam Job #: A5B7882 Client Project #: W0530t 1A (CP SOURIS YARD)
Report Date: 2005111/29 Project name: SOURIS, MB

Your P.O, #: EA780
Sampler Init/als:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam I0 J48449 J48450
Sampltn8 Date 2005/11115 2005/11115

16:42 15:46
COC Number 347605 347605

Units BH05-12-1-061116 I:IC Batch BH06-11-1-051118ROI. r~C Batch

METALS

TotalAluminum {AI) ug/g 3400 870252 5100 50 870282
Total Badum (Ba) ug/g 76 870252 100 2 870262
Total Beryllium (Be) ug/0 ND 878252 ND 0,5 670282
Total Cadmium (Cd) uglg ND 870252 ND 0,5 870262
Total Calcium (Ca) ug/g 23000 870252 14000 50 670282
Total Chromium (Cr) ug/g 8 870252 7 1 870262
Total Cobalt (Co) ug/g 3 670252 5 2 870262
Total Copper (Cu) ug/g 5 870252 28 2 870262
Total Iron (Fe) ug/8 8600 870252 16000 50 870262
Total Lead (Pb) ug/g 8 870252 61 5 870262
Total Magnesium (Mg) ug/g 3900 870252 2700 50 870262
Total Manganese (Mn) ug/g 300 670252 110 1 870262
Total Molybdenum (Mo) ug/g ND 870252 ND 2 870262
Total Nickel (Ni) ug/g 8 870252 12 6 870262
Total Phosphorus (P) ug/g 510 870252 460 20 870262
Total Potassium (K) ug/g 720 870252 630 200 870262
Total Silver (Ag) ug/g ND 870252 ND 1 870262
Total Sodium (Na) uglg ND 870252 200 100 870262
Total Strontium (St) ug/g 23 870252 83 1 870262
Total Sulphur (S) ug/g 120 870252 750 50 870282
Total Tin (Sn) ug/g NO 870252 ND 20 870262
Total Vanodlum (V) ug/9 15 870252 15 5 870262

Total Zinc (Zn) ug/g 25 870252 27 5 870282

ND = NOt detected
RDL: Repodable Detection Limit
QC Batch - Qual~ Coctml Batch

I
I
I
I
I
I
I
I
I
I
I
I
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~ea)O(am Job #: A5B7882
pod Date: 2005111129

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

I
I
I
I
I
I
I
I
I
.I
I
I

Ma)o(am ID J48451
Sampling Date 2005/11115

15:09
COC Number 347605

Units BH08-10-1-081115

J48452 J48453
2005/11115 2005/11 I15

13:30 13:40
347605 347605

BH05-9-2-081118 QC Batch BH05-9-9-051115 RDL QC Batch

METALS

Total Numinum (N) ug/g 2500

Total Barium (Be) ug/g ’ 54

Total Bed/Ilium (Be) ug/g ND

Total Cadmium {Cd) ug/9 I ND

Total Calcium (Ca) ag/OI 7500

Total Chromium (Cr) ug/g 6
Total Cobalt (Co) uglg 2

Total Copper (Cu) ug/g 4

Total Iron (Fe) ug/g 6700

Total Lead (Pb) uglg 7

Total Magnesium (Mg) ug/g 2600

Total Manganese (Mn) ug/g 170

Told Molybdenum (Mo) ug/9 NO

Total Nickel (N~ ug/o 6

Total Phosphorus (P) ug/g 440

Total Potassium (K) uo/g 730

Total Silver (Ag) ug/o ND

Total Sodium (Na) ug/g ND

Total Strontium (Sr) ag/g 28

Total Sulphur (8) ug/g 140

Total Tin (Sn) uglg ND

Total Vanadium (V) ug/g 11

Total Zinc (Zn) ug/g 23

ND = Not detected
RDL = Repo~abla Detection Limit
QC Batch = Quality Control Batch

1800 870252 1900 50 870262
22 870252 26 2 870262
ND 870252 ND 0.5 870262

ND 870252 ND 0.5 870262
2200 870252 3200 50 870262

5 870252 5 1 870262

ND 870252 NO 2 870262
ND 870252 ND 2 870262

5000 870252 5500 50 870262

ND 870252 ND 5 lt70262

1200 870252 1~00 50 lt70282

140 870252 180 1 870262
ND 870252 ND 2 870262

ND 870252 5 5 870262

320 870252 400 20 870282
350 870252 370 200 870262

ND 870252 ND 1 870262
ND 870252 ND 100 870262

7 870252 7 1 870262
ND 870252 53 50 870262

NO 870252 ND 20 870262
9 870252 10 5 870262

12 870252 12 5 870262
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Maxxam Job #: ASB7882
Report Date: 2005111/29

Morrow Envlronmantal
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Max<am ID
Sampling Date

COC Number

J48454 J48455
2005/11115 2005/11115

11:02 10:12
347805 347605

Units BH05-8-2-061118 BH06-7-3-061116I~DL QC Batch

METALS

Total Aluminum (AI) ug/g 2100

Total Beduin (Be) uglg 48

Total Bewllium (Be) ug/g ND

Total Cadmium (Cd) ug/g ND

Total Calcium (Ca) ug/g 19000

Total Chromium (Cr) uglg 6
Total Cobalt (Co) ug/g 2

Total Copper (Cu) ug/9 3

Total Iron (Fe) uglg 6400

Total Lead (Pb) ug/g ND

Total Magnesium (Mg) ug/g 3900
Total Manganese (Mn) ug/g 210

Total Molybdenum (Mo) ug/g ND

Total Nickel 0NI) ug/g 6

Total Phosphorus (P) ug/g 440

Total Potassium (K) ug/g 540

Total Silver (Ag) ug/g ND

:Total Sodium (Na) ug/g ND
Total Strontium (Sr) ug/g 21

Total Sulphur (S) ug/g ND

Total "l"~n (Sn) ug/g ND

Total Vanadium (V) ug/g 12

Total Zinc (Zn) ug/g 14

9200 50 870262

180 2 870262

0.7 0.5 870262

0.7 0.5 870262

44000 50 870262

18 1 870262
9 2 870262

24 2 870262
22000 50 870262

9 5 870282
16000 50 870262

450 1 870262

3 2 870262
27 5 870262

570 20 870262
2100 200 870262

ND 1 870262

180 100 870262

51 1 870262
220 50 870262

ND 20 870262

39 5 870262

67 5 870262

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quaiily Control Batch

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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~eaXXam Job #: A5B7882
port Data: 2005111/29

Morrow Environmental
Client Project #: W053011A (CP SOURI5 YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

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

Mew.am ID J48443 J48444
Sampling Date 2005/11114 2005/11114

15:17 14:32
COC Number 347605 347605

Units BH05-5-2-061114 RDL QC Batch BH05-4-2-0611’14ROL QC Batch

PAHs
AcenapMhene ug/g 0.13 0.02 870017 ND 0.01 869837

Acenaphthylena uglg 0.01 0.01 870017 ND 0.005 869837
Anthracene ug/g 0.33 0.01 870017 ’ ND 0.005 869837

Benzo(a)anthracene ug/g 0.52 0.02 870017 ND 0.01 869837

Benzo(a)pymne ug/g 0.53 0.01 870017 ND 0.005 869837

Benzo(b/j)fluoranthene ug/g 0.60 0.01 870017 ND 0.005 869837

Benzo(g,h,I)pelylece ug/g 0.41 0.04 870017 ND 0.02 869837

Benzo(k)f]uomnthene ug/g 0.18 0.02 870017 ND 0.01 869837

Ch~yeene ug/g 0.36 0.02 870017 ND 0.01 869837

Dibenzo(a,h)anthmcene ug/g 0.08 0.04 870017 ND 0.02 869837

Fluomnthece ug/g 0.99 0.01 870017 ND 0.005 869837
Fluomne ug/g 0.14 0.01 870017 ND 0.005 869837

Indeno(1,2,3-cd)pymne ug/g 0.42 0.04 870017 ND 0.02 869837

1-Mothylnaphthalace ug/g 0.03 0.01 870017 ND 0.005 869837

2-Methylnephthelece ug/g 0.04 0.01 870017 ND 0.005 869837

NepMhalane ug/g 0.03 0.01 870017 ND 0.005 869837

Phenanthmne ug/g 1.09 0.01 870017 ND 0.005 869837

Pymne ug/g 0.96 0.01 870017 NO 0.005 869837

,Surrogate Recovery (%)
DlO-Anthracene % 87 870017 89 869837

D14-Terphenyl (FS) % 79 870017 93 869837

D7.Qu|nollne % 75 870017 81 869837

Da-Acenephthylene % 79 870017 88 869837

~ID = Not detected
RDL: Repodahle Detection Umit
QC Batch = Quality Control Batch
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Mmo~am Job #: ASB7882
Report Date: 2005111/29

Morrow Envl’mnmenta|
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initial,=:

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID J48445 J48446
Sampling Date 2005/11115 2005/11114

14:05 13:25
COC Numt0er 347605 347605

L~nlte BH05-3-2-061114 : BH08-2-1-081114RDL QC Batch

PAHs
Acenaphthene ug/g ~ ND ND
Acenaphthylene ug/g I ND ND
Anthracene ug/g ND 0.006
Benzo(a)anthracene ug/g I ND 0.01
Benzo(a)pymne ug/gI ND 0.007
Senzo(b/J)fluoranthene ug/g ND 0.013
Banzo(g,h,I)pe~ylene uglg ND ND
Benzo(k)fluomnthene ug/g ND ND
Chr/sene ug/g ND ND
Dlbenzo(a.h)aothracene ug/g ND ND
Fluomnthene ug/9 ND 0.018
F|uomne ug/g ND ND
Indeno(1,2,3-cd)pyrene ug/9 ND ND
l-Mothylnaphthalene ug/g 0.006 0.019
2-M~hylnaphthalene ug/g 0.007 0.025
NapMhalene ug/g 0.005 0.019
Phenanthrena ug/g ND 0.027
Pyrane uglg ND 0.015
Surrogate Recovery (%)
DlO-Anthracene % 89 94
D14-Terphenyl (FS) % 96 105
D7-Quinoline % 89 89
DS-Acenaphthylane % 94 101

0.01 869837

0.006 869837

0.008 869837

0.01 869837
0.008 869837

0.008 869837
0.02 869837

0.01 869837

0.01 869837
0.02 869637
0.0051 869837
0.005 ; 869837

0.(~2 869837
0.005 86983?’
0.005 86983T
0.005 869837

0.005 868837

0.005 869837

869837

869837
869837

869837

ND = Not detected
RDL = Reportable Detection Umit
QC Batch = Quality Control Batch

I
I
I
I
I
I
I
I
!
I
I
I
I
I
I
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~eaXXam Job #: A5B7882
pod Date: 2005111/29

!

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

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

Ma~o~am ID
Sampling Date

COC Num~r

J48447 J48448
2005/11114 2005/11115

12:47 08:34
347605 347605

Units BH05-1.1-08111~ RDL QCBatch BH05-6-2-061116RDL QC Batch

Acenaphthena ug/g ND 0.021 870017 ND 0.03 869837
Acenaphthylece ug/g ND 0.01 I 870017 ND 0.01 869837
Anthracene ug/f~ NO 0.01 870017 ND 0.01 866837
Benzo(a)anthracene ug/g ND 0,02 870017 ND 0.03 869837
Benzo(a)pyrene ug/g ND 0.01 870017 ND 0.01 869837

Benzo(b/J)6uomethene uglg 0.01 0.01 I 870017 ND 0.01 866837
Benzo(g,h,I)pe~ylece ug/g ND 0.04’ 870017 ND 0.05 869837
Benzo(k)fluoranthene ug/g ND 0.02 870017 ND 0.03 869837
Ch~ysene ug/g ND 0.02 870017 ND 0.03 869837
Dibenzo(a,h)anthracene ug/g ND 0.04 870017 ND 0.05 869837

Fluomnthece uglg 0.02 0.01 870017 ND 0.01 869837
Fluorene ug/g ND 0.01 870017 ND 0.01 869837
Indeno(1,2,3-cd)pymne ug/g ND 0.04 870017 ND 0.06 869837
1-Mathylnaphthalece ug/g 0.06 0.01 870017 ND 0.01 869837
2-Methylnaphthalece ug/g 0.08 0.01 870017 ND 0.01 869837
Naphthalene ug/g 0.04 0.01 "870017 ND 0.01 869837
Phenanthmne ug/g 0,06 0.01 870017 ND 0.01 869837

Pyrene ug/9 0.02 0.01 870017 ND 0.01 869837
Sun’ogate Recovery (%)
D10,-Aethmcene % 86 870017 115 869837

D14..Teq)heny! (FS) % 75 870017 99 869837
D7-Qu|no~lce % 68 870017 87 869837
Dg-Acenaphthylene % 81 870017 100 869837

ND = Not detected
RDL - Repodable Detection Limit
QC Batch = Quality Contro! Batch

I
40 Campobello Road, Mississauga,
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Maxxam Job #: ASB7882
Repod Date: 2005111/29

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID
Sampling Date

COCNum~r

J48452 J48453
2005/11115 2005/11115

13:30 13:40
347605 347605

Units BH05-9-2-051116 BH08-9-9-081118 QC Batcl~

J48464
2005/11115

11:02
347605

BH05-8-2-081118 RDL QC Batch

PAHs

Anenaphthene ug/g ND
Acenephthylene uglg ND

Anthracene ug/g ND
Banzo(a)anthmcena uglg ND

Benzo(a)pymne ug/g ND

Benzo(b/))fluomnthane uglg ND

Benzo(g,h,I)parJlene ug/g ND

Benzo(k)fluomnthene ug/g ND

Ch~ysene ug/g ND

Dibenzo(a,h)nnthracene ug/g ND

Fluomnthena ug/g ND

Fluomne ug/g ND

Indene(1,2,3-cd)pymne ug/g ND

1-Mathy~nephthalane uglg ND

2-Methylnaphthalene ug/g ND

Naphth,;lene ug/g ND

Phenanthmne ug/g ND

Pyrene uglg ND

Surrogate Recovery (%) !
D10-Anthracene % 95

D14-Teq)henyl (FS) % 98

D7-Quinoline % 88
DB-Acenephthylene % 96

ND 869837 ND 0.01 870017

ND 869837 ND 0.005 870017

ND 869837 ND 0.005 870017

ND 869837 ND 0.01 870017

ND 869837 ND 0.~08 670017

ND 869837 ND 0.005 870017

ND 869837 ND 0.02 870017

ND 869837 ND 0,01 ~ 870017

ND 869837 ND 0.01’ 870017

ND 869837 ND 0.02 870017

ND 869837 ND 0.005, 870017

ND 869837 ND 0.005 870017
’ ND 869837 ND 0.02 870017

ND 869837 ND 0.005 870017

ND 869837 ND 0.005 870017

ND 869837 ND I 0.005 870017

ND 869837 ND 0,005 870017

ND 869837 ND 0.005 870017

92 869837 81 870017

95 869837 80 870017

83 869837 66 870017

96 869837 78 870017

ND = Not detected
RDL = Repodable Detection Limit
QC Batch = QualW Control Batch
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~leaXXam Job #: A557882port Date: 2005111/29

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

Morrow Environmental
Client Project #: W053011A (CP SOURIS YARD)
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

Maxxam ID J41N55
San]piing Dale 2005/11115

10:12
COC Number 347605

Units BH05-7,.3-081115

PAHs

Acenaphthene uglg ND 0.01 869837

Acenaphthylece ug/g ND 0.005 869837

Anthracene ug/g ND 0.005 869837

Benzo(a)anthracece uglg ND 0.01 669837

Benzo(a)pyrace uglg NI3 0.005 869837

Benzo(b/J)fluoranthene ug/g ND 0.005 869837

Benzo(g.h.I)perylene ug/g ND 0.02 869837

Benzo(k)fluoranthene ug/g ND 0.01 869837

Chrysene ug/g ND 0.01 869837

Dibenzo(a,h)anthracene ug/g ND 0.02 869837

Fluoranthene ug/g ND 0.005 869837
Fluorene u9/g ! ND 0.005 869837

Indeno(l,2,3-cd)pyrace ug/g NO 0.02 869837

1-Mathylnaphthalene ug/g ND 0.005 869837

2-Methylnaphthalene ug/g NO 0.005 869837

Naphthalene ug/g ND 0.005 869837
Phenanthrene ug/g NO 0.005 869837

Pymne ug/g NO 0.005 869837

Surrogate Recovery (%) i
D10-Anthracene % 93 869837

D14-Teq)henyl (FS) % 99 869837

07-Qulnoline % 77 869837

DS,-Acenaphthylane % 90 869837

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

I
~740 Campobello
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Morrow Environmental
Maxxam Job #: A5B7882 Client Project #: W053011A {CP SOURI6 YARD)
Report Date: 2005111/29 Project name: SOURIS, MB

Your P.O. #: EA780
Sampler Initials:

GENERAL COMMENTS

Sample J48443-01: PAH Analysis: Due to matr~ intedemnces, sample required dilution. Dis warn adjusted accordingly.’"

Sample J48447-01: PAH Analysis: Due to matrix interferences, sample required dilution. Dis were adjusted accordingly.

Results relate only to the Items tested.
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Morrow Environmental w,~w.=na~xama nalydcs.com
Attention: Andrew Eason
Client Project #: W053011A (CP SOURIS YARD)
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report
Maw, am Job Number. MA5B7882

OA/QC
Batch

Num Init QC Type
889151 DAN RPD [J48443-.02]
869837 MWG MATRIX SPIKE

Spiked Blank

Method Blank

Date

Parameter yyyylmmldd Value Recovery Units QC Llmit~
Moisture 2005/11/20 10.7 % 50
D10-.Anthrecene 2005/11/22 80 % 30 - 130
D14-Terphanyl (FS) . 2005/11/22 87 % 30 - 130¯
D7-Qulnoline 2005/11/22 68 % 30 - 130
DS-Acenaphthylene 2005/11/22 76 % 30 - 130
Acenaphthene 2005/11/22 60 % 30 - 130
Ar~naphthylene 2005/11/22 58 % 30 - 130
Anthracene 2005/11/22 66 % 30 - 130
Benzo(a)anthrecene 2005/11/22 72 % 30 - 130
Benzo(a)pyrene 2005/11/22 74 % 30 - 130
Benzo(b/j)ltuorenthene 2005/11/22 69 % 30 - 130
Benzo(g,h,I)pewtene 2005/11/22 73 % 30 - 130
Benzo(k)fluorenthene 2005/11/22 88 % 30 - 130
Chwsene 2005/11/22 74 % 30 - 130
Dibenzo(a,h)anthraaene 2005/11/22 72 % 30 - 130
Fluoranthene 2005/11/22 71 % 30 - 130
Fluorene 2005/11/22 63 % 30 - 130
Indeno(1,2,3,-cd)pyrene 2005/11/22 74 % 30 - 130
1-Methylnaphthalene 2005/11/22 58 % 30 - 130
2-Methytnephthalene 2005/11/22 59 % 30 - 130
Naphthalene 2005/11/22 52 % 30 - 130
Phananthrene 2005/11/22 66 % 30 - 130
Pyrene 2005/11/22 76 % 30 - 130
D10-Ar, threcene 2005/11/22 85 % 30 - 130
D14-Teq)henyl (FS) 2005/11/22 97 % 30 - 130
DT-Qulnoline 2005/11/22 88 % 30 - 130
DS-Acenapht hylene 2005/11/22 100 % 30 - 130
Acenaphtbene 2005/11/22 77 % 30 - 130
Acenaphthy~ene 2005/11/22 78 % 30 - 130
Anthracene 2005/11/22 76 % 30 - 130
Benzo(a)anthrecene 2005/11/22 78 % 30 - 130
Banzo(a)pyrene 2005/11/22 81 % 30 - 130
Benzo(b/J)fluorenthene 2005/11/22 85 % 30 - 130
Benzo(g,h,i)pe~/lene 2005/11/22 79 % 30 - 130
Benzo(k)fluorenthene 2005/11/22 79 % 30 - 130
Ch~ysene 2005/11/22 82 % 30 - 130
Dbenzo(a,h)anthracene 2005/11/22 80 % 30 - 130
Fluorenthene 2005/11/22 80 % 30 - 130
Ftuomne 2005/11/22 79 % 30 - 130
Indeno(1,2,3-cd)pyrene 2005/11/22 83 % 30 - 130
1 -Methylnaphthalene 2005/11/22 84 % 30. 130
2-Me~lnaphthalene 2005/11/22 85 % 30 - 130
Naphthalene 2005/11122 76 % 30 - 130
Phenanthrene 2005/11/22 76 % 30 - 13(~
Pyrene 2005/11/22 80 % 30 - 13(~
D10,-Anthrecene 2005/11/22 90 % 30 - 13~
D14,-Terphanyl (FS) 2005/11/22 97 % 30 -
D7-Qulnoline 2005/11/22 49 % 30 - 13~
DS-Acenaphthylene 2005/11/22 58 % 30 - 13~
Acenaphtbene 2005/11/22 ND, DL=0.01 ug/g
Acenaphthylene 2005/11/22 ND, DL=0.005 uglg
Anthracene 2005/11/22 ND, OL=0.005 ug/g
Banzo(a)anthrecene 2005/11/22 ND, DL=0.01 uglg
Benzo(a)pyrene 2005/11/22 ND, DL=0.005 ug/g
Banzo(b/j)fluorenthane 2005/11/22 ND, DL=0,005 ug/g
Benzo(g,h,I)pe~ylene 2005/11/22 ND, DL=0.02 uglg
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Quality Assurance Report (Continued)
Ma~am Job Number:. MA5B7882

OA/QC
Batch

Num Init QC Type Parameter
869837 IVNVG Method Blank Benzo(k)fluoranthene

Ch~ysene
Dibenzo(e,h)anthracene
Fluomnthene
Fluomne
Indeno(1,2,3.-cd)pymne
1-Methylnophthalene
2-Methylnaphthalene
Naphthalene
Phenanthrene

RPD D14-Te~phenyl (FS)
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene.
Benzo(a)wmne
Benzo(b/j)fluorantbene
Benzo(g,h,i)per/lene
Benzo(k)fluoranthene
Ch~ysene
Oibenzo(a.h)onthracene
Fluomnthene
Fluorene
Indeno(1,2,3-¢d)pyrene
1-Methylnaphthalene
2-Methylnephthalene
Naphthalene
Phenanthrene
Pyrene

870017 M~NG MATRIX SPIKE D10-Anthmcene
D14-Terphenyl (FS)
D7-Quinoline

¯ D8-Acenephthylene
Acenephthene
Acenaphthylene
Anthracene
Befizo(a)anthracene
Benzo(a)pyrene
Benzo(b/j)fluorant hens
Benzo(g.h,I)pelylene
Benzo(k)fluoranthene
Chlycene
Dibenzo(a,h)anthracene

Indeno(1,2,3-cd)pyrece
1-Methylnaphtbelene
2-Methylnephthalene
Naphthalene
Phenenthrene
Pymce

Spiked Blank D10-Anthracene
D14-Terphenyl (FS)
D7-Quinollne
Da-Acenaphthylene

Date
Analyzed

yyyyhnmldd Value Recovery Units QC Limits
2005/11/22 ND, DL=0.01 ug/g
2005/11/22 ND, DL=0.01 ug/g
2005/11/22 ND, DL=0.02 ug/g
2005/11/22 ND, DL=0.005 uglg
2005/11/22 NO, OL=0.005 Ug/g
2005/11/22 NO, DL=0.02 ug/g
2005/11/22 NO, DL=0.005 ug/g
2005/11/22 ND, DL=0.005 ug/g
2005/11/22 ND, DL=0.005 uglg
2005/11/22 ND, DL=0.005 ug/g
2005/11/22 ND, DL=0.005 ug/g
2005/11/22 7.8 % N/A
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 5~
2005/11/22 NC % 5(~
2005/11/22 NC % 5(~
2005/11/22 NC % 5~
2005/11/22 NC % 5�
2005/11/22 NC % 50’
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/23 77 % 30 - 130
2005/11/23 78 % 30 - 130
2005/11/23 68 % 30 - 130
2005/11/23 85 % 30 - 130
2005/11/23 92 % 30 - 130
2005/11/23 90 % 30 - 130
2005/1t/23 79 % 30 - 130
2005/11/23 89 % 30 - 130
2005/11/23 85 % 30 - 130
2005/11/23 93 % 30 - 130
2005/11/23 91 % 30 - 130
2005/11/23 79 % 30 - 130
2005/11/23 90 % 3) - 130
2005/11/23 90 % 30 - 13(~
2005/11/23 94 % 3) - 130
2005/11/23 86 % 3) - 130
2005/11/23 91 % 3) - 130
2005/11/23 78 % 3) - 130
2005/11/23 78 % 30- 130
2005/11/23 73 % 3) - 130
2005/11/23 84 % 30- 130
2005/11/23 89 % 3) - 130
2005/11/23 80 % 30- 130
2005/11/23 78 % 3) - 130
2005/11/23 78 % 30- 130
2005/11/23 85 % 3) - 130
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Attention: Andrew Eason
Client Project #: W053011A (CP SOURIS YARD)
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number:. MA5B7882

OA/QC
Batch

QC Type
Spiked Blank

Method Blank

RPD

Analyzed
Parameter ww/mmldd Value Recove~ Units QC Limits
Acenaphthece 2005/11/23 92 % 30 - 130
Acecephthylene 2005/11/23 92 % 30 - 130
Anthracene 2005/11/23 82 % 30 - 130
Benzo(a)anthracene 2005/11/23 91 % 30 - 130
Benzo(a)pyrene 2005/11/23 83 % 30 - 130
Benzo(b/j)fluoranthene 2005/11/23 89 % 30 - 130
Benzo(g,h,i)pe~ytene 2005/’11/23 95 % 30- 130
Benzo(k)fluoranthene ¯ 2005/11/23 84 % 30 - 130
Chr/sene 2005/11/23 88 % 30 - 130
Dlbenzo(a,h)anthracene 2005/11/23 93 % 30 - 130
Fluorantbeno 2005/11/23 94 % 30 - 130
Flcemne 2005/11/23 88 % 30 - 130
Indeno(1,2,3-cd)pyrene 2005/11/23 96 % 30 - 130
1-Methylnapht halene 2005/11/23 89 % 30 - 130
2-Methytnaphthalene 2005/11/23 89 % 30 - 130
Naphthalene 2005/11/23 85 % 30 - 130
Phenanthmno 2005/11/23 88 % 30 - 130
Pymne 2005/11/23 92 % 30 - 130
D10-.Anthracene 2005/11/23 83 % 30 - 130
D14-Terphenyl (FS) 2005/11/23 81 % 30 - 130
DT-Qulno,ne 2005/11/23 77 % 30 - 130
DS-Acenaphthylene 2005/11/23 89 % 30 - 130
Acenaphtheoe 2005/11/23 ND, OL=0.01 ug/g
Acenaphthylene 2005/11/23 ND, DL=0.005 ug/g
Anthracene 2005/11/23 ND, "DL=0.005 ug/g
Benzo(e)anthracene 2005/11/23 ND, DL=0.01 ug/g
Benzo(a)pymne 2005/11/23 ND, DL=0.005 ug/g
Benzo(bi])flceranthene 2005/11/23 ND, DL=0,005 ug/g
Benzo(g,h,~pe~/Ione 2005/11/23 ND, DL=0.02 ug/g
Benzo(k)fluorantbene 2005/11/23 ND, DL:0.01 ug/g
Chlysene 2005/11/23 ND, DL:0.01 ug/g
Dibenzo(a,h)anthraceno 2005/11/23 NDo DL=0.02 uglg
Ftuoranthene 2(X~5/11/23 ND, DL=0.005 ug/g
Fluo~ene 2005/11/23 ND, DL=0.005 uglg
Indeno(1,2,3-o:l)pyrene 2005/11/23 NO, DL--0.02 ug/g
1-Mothylnephthelone 2005/11/23 ND, DL=0.005 ug/g
2-Methylnaphthaleno 2005/11/23 ND, DL=0,005 ug/g
Naphthalene 2005/11/23 ND, DL=0.005 ug/g
Phenanthrene 2005/11/23 ND, DL=0.005 ug/g
Pyrene 2005/11/23 ND, DL=0.005 ug/g
D14-Terphenyl (F~) 2005/11/23 9,1 % N/I
Acenaphtbene 2005/I 1/23 NC % 50
Acenaphthylene 2005/11/23 NC % 50
Anthracene 2005/11/23 NC % 50
Benzo(a) anthracene 2005/11/23 NC % 50
Benzo(a)pyrene 2005/11/23 NC % 50
Benzo(b/j)fluoranthene 2005/11/23 NC % 50
Benzo(g,h,i)bewlene 2005/11/23 NC % 50
Benzo(k)fluomnthene 2005/11/23 NC % 50
Chwsene 2005/11/23 NC % 5~
Dibenzo{a,h)anthracene 2005/11/23 NC % 5~
Fluoranthene 2005/11/23 NC
Fluorene 2005/11/23 NC
Indeno(1,2,3..cd)pymne 2005/11/23 NC % 50
1 -Methylnaphthalene 2005/11/23 NC
2-Methylnaphthaleno 2005/11/23 NC % 50
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Morrow Environmental ~’w’w’maxxsmallalT~lcs’c°m
Attention: Andrew Eaaon

I
Client Project #: W053011A (CP SOU RIS YARO)
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number:, MASB7882

QNOC
Batch

Num Inlt QC Type
870017 MWG RPD

870252 GST MATRIX SPIKE

QC STANDARD

Method Blank

Parameter
Naphthalene
Phanenthrone
PYrone
Total Beduin (Be)
Total Beryllium (Be)
Total Cadmium (Cd)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (Cu)
Total Lead (Pb)
Total Manganese (Mn)
Total Molybdenum (Mo)
Total Nickel (NI)
Total Phosphorus (P)
Total Silver (Ag)
Total Sodium (Na)
Total Strontium (St)
Total Sulphur (S)
Total Tin (Sn)
Total Vanadium (V)
Total Zinc (Zn)
Tetal Aluminum (AI)
Total Beduin (Be)
Total Calcium (Ca)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (Cu)
Total Iron (Fe)
Total Lead (Pb)
Total Magnesium (Mg)
Total Manganese (Mn)
Total Nickel (Ni’)
Total Phosphorus (P)
Total Potassium (K)
Total Strontium (SO
Total Vanadium (V)
Total Zinc (Zn)
Total Aiuminem (AI)
Tetet Badum (Ba)
Total Be~ylflum (Be)
Total Cadmium (Cd)
Total Calcium (Ca)
Total Chromium (Cr)
Total Cobalt (Co)
Total Copper (CO)
Total Iron (Fo)
Tetel Lead (Pb)
Total Magnesium (Mg)
Total Manganese (Mn)
Total Molybdenum (Mo)
Total Nickel (Ni}
Total Phosphorus (P)
Total Potassium (K)
Total Silver (Ag)
Total Sodium (Na)
Total Strontium (St)

Date
Analyzed

yyw/mmldd Value ResoveP/ Units ~’C Umlt
2005/11/23 NC % 50
2005/11/23 NC %
2005/11/23 NC % 50
2005/11/22 .116 % 75 - 125
2005/11/22 95 % 75 - 125
2005/11/22 97 % 75 - 125
2005/11/22 93 % 75 - 125
2005/11/22 87 % 75 - 125
2005/11/22 93 % 75 - 125
2005/11/22 93 % 75 - 12~
2005/11/22 101 % 75- 12~
2005/11/22 86 % 7"5 - 125
2005/11/22 86 % 75 - 12’;
2005/11/22 105 % 75 - 12~
2005/11/22 92 % 75 - 12~
2005/11/22 97 % 75 - 12~
2005/11/22 95 % 75 - 12~
2005/11/22 97 % 75 - 12~
2005/11/22 67 % 75 - 12~
2005/11/22 100 % 75 - 12~
20051"11122 96 % 75 - 12~
2005/11/22 95 % 50 - 15/~
2005/11/22 99 % 70 - 13(:
2005/11/22 99 % 77 - 122
2005/11/22 84 % 40 - 16(
2005/11/22 96 % 75 - 125
2005/11/22 102 % 73 - 127
2005/11/22 112 % 61 - 139
2005/11/22 94 % 54 - 146
2005/11/22 104 % 69 - 131
2005/11/22 97 % 71 - 129
2005/11/22 103 % 61 - 139
2005/11/22 103 % 89-111
2005/11/22 92 55 44 - 156
2005/11t22 91 % 73 - 127
2005/11/22 101 % 50- 150
2005/11/22 108 % 72 - 128
2005/11/22 NO, DL=50 ag/g
2005/11/22 ND, DL=2 ug/g
2005/11/22 ND, DL=0.5 ag/g
2005/11/22 ND, 0L=0.5 uglg
2005/11/22 69, DL=50 ag/g
2005/11/22 ND, O1.=1 ag/g
2005/11/22 ND, DL’=2 ag/g
2005/11/22 ND, DL--2 ag/g
2005/11/22 ND, DL=80 ug/g
2005/11/22 NO, DL=5 ug/g
2005/11/22 ND, DL=50 aglg
2005/11/22 NO, DL=I ag/g
2005/11/22 ND, DL=2 ag/g
2005/11/22 NO, DL=5 ag/g
2005/11/22 ND, DL=20 uglg
2005/11/22 ND, DL=200 ug/g
2005/11/22 ND, DL=I aglg
2005/tl/22 ND, DL=100 ag/g
2005/11/22 NO, DL=I ag/9
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Attention: Andrew Eason
Client Project #: W053011A (CP SOURIS YARD)
P.O. #: EA780
Project name: $OURIS, MB

Quality Assurance Report (Continued)
Max(am Job Numbon MASB7882

QA/QC
Batch

Num 1nit QC Type
870252 GST Method Blank

RPD
8702S2 GST MATRIX SPIKE

[J48453-02|

QCSTANDARD

Method B~nk

Date
Analyzed

Parameter Wyy/mmldd Value Recovery Unit~ QC Limits
Total Sulphur (S) 2005/11/22 ND, DL=50 ug/g
Total Tin (Sn) 2005/11/22 ND, DL=20 ug/g
Total Vanadium (V) 2005/11/22 ND, DL--5 uglg
Total Zinc (Zn) 2005/11/22 6, DL=5 ug/g
Total Lead (Pb) 2005/11/22 NC % 35

Total Beduin (Be) 2005/11/22 102 % 75 - 125
Total Bewlllum (Be) 2005/11/22 98 % 75 - 125
Total Cadmium (Cd) 2005/11/22 99 % 75 - 125
Total Calcium (Ca) 2005/11/22 98 % 75 - 125
Total Chromium (Cr) 2005/11/22 96 % 75 - 125
Total Cobalt (Co) 2005/11/22 95 % 75 - 125
Total Copper (Cu) 2005/11/22 97 % 75 - 125
Total Lead (Pb) 2005/11/22 94 % 75 - 125
Total Magnesium (Mg) 2005/11/22 108 % 78 - 125
Total.Manganese (Mn) 2005/11/22 82 % 75 - 125
Total Molybdenum (Me) 2005/11/22 90 % " 75 - 125
Total Nickel (Ni) 2005/11/22 94 % 75 - 125
Total Potassium (K) 2005/11/22 109 % 78 - 125
Total Sliver (A.g) 2005/11/22 96 % 75 - 125
Total Sodium (Na) 2005/11/22 99 % 75 - 125
Total Strontium (Sr) 2005/11/22 98 % 78 - 125
Total Sulphur (S) 2005/11/22 93 % 75 - 125
Total Tin (Sn) 2005/11/22 94 % 75 - 125
Total Vanadium {V) 2005/11/22 100 % 78 - 125
Total Zinc (Zn) 2005/11/22 97 % 75 - 125
TotalAlumlnum (AI) 2005/11/22 102 % 50 - 150
Total Beduin {Be) 2005/11/22 109 % 70 - 130
Total Calcium (Ca) 2005/11/22 102 % 77 - 123
Total Chromium (Cr) 2005/11/22 86 % 40 - 160
Total Cobalt (Co) 2005/11/22 97 % 75 - 125
Total Copper (Cu) 2005/11/22 110 % 73-127
Total Iron (Fa) 2005/11/22 123 % 61 - 139
Total Lead (Pb) 2005/11/22 95 % 54 - 146
Total Magnesium (Mg) 2005/11/22 110 % 89 - 131
Total Manganese (Mn) 2005/11/22 99 % 71 - 128
Total Nickel (NI) 2005/11/22 95 % 61 - 13~
Total Phosphorus (P) 2005/11/22 108 % 89 - 111
Total Potassium (10 2005/11/22 100 % 44 - 15~
Total Strontium (Sr) 2005/11/22 98 % 73 - 12"/
Total Vanadium (V) 2005/11/22 107 % 50.15~
Total Zinc (Zn) 2005/11/22 113 % 72 - 12~
Total Aluminum (AI) 2005/11/22 ND, DL=50 ug/g
Total Beduin (Be) 2005/11/22 ND, eL=2 ug/g
Total Beryllium (Be) 2005/11/22 ND, DL=0.5 u9/g
Total Cadmium (Cd) 2005/11/22 NO, DL=0.5 ug/g
Total Calcium (Ca) 2005/11/22 NO, DL=50 ug/g
Total Chromium (Cr) 2005/11/22 ND, DL=I uglg
Total Cobalt (Co) 2005/11/22 ND, DL=2 ug/g
Total Copper (Cu) 2005/11/22 ND, eL=2 ug/g
Total Iron (Fe) 2005/11/22 NO, DL=50 uglg
Total Lead (Pb) 2005/11/22 ND, DL=.5 ug/g
Total Magnesium (Mg) 2005/11/22 NO, DL=50 ug/g
Total Manganese (Mn) 2005/11/22 ND, DL=I uglg
Total Molybdenum (Me) 2005/11/22 ND, DL=2 ug/g
Total Nickel (NI) 2005/11/22 NO, DL=5 ugl8
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Morrow Environmental W’W’Woma~JcamanalyrlPJ.�ol~
Attention: Andrew ~aaon
Client Pmje~ #: W05301 IA (CP SOURIS YARD)
P.O. #: ~780
Pmje~ name: SOURIS, MB

Quality Assurance Report (Continued)
Mmomm Job Number:. MASB7882

(;MJQC Date
Satch Analyzed

Num Init QC Type Parameter Wyyhnmldd Value Recover/ Units QC Limits
8,’u262 GST ;v~.hud Blank Total Phosphorus (P) 2005/11/22 ND, DL=20 ug/g

Total Potassium (K) 2005/11/22 ND, DL=200 ug/g
Total Silver (Ag) 2005/11/22 ND, DL=I ug/g
Total Sodium (Na) 2005/11/22 ND, DL=100 ug/g
Total Strontium (St) 2005/11/22 ND, DL=I ug/g
Total Sulphur (S) 2005/11/22 ND, D/=50 uglg
Total Tin (Sn) 2005/11/22 ND, DL=20 ug/g
Total Vanadium (V) 2005/11/22 ND, DL=5 ug/g
Total Zinc (Zn) 2005/11/22 ND, DL--5 ug/g

RPD [J48453-02] Total Aluminum (AI) 2005/11/22 1.4 % 35
Total Sedum (Be) 2005/11/22 2.9 % 35
Total BewIIlum (Be) 2005/11/22 NC % 35
Total Cadmium (Cd) 2005/11/22 NC % 35
Total CalcJum (Ca) 2005/11/22 12.7 % 35
Total Chromium (Cr) 2005/11/22 NC % 35
Total Cobalt (Co) 2005/11/22 NC % 35
Total Copper (Cu) 2005/11/22 NC % 35
Total Iron (Fn) 2005/11/22 3.2 % 35
Total Lead (Pb) 2005/I 1/22 NC % 35
Total Magnesium (Mg) 2005/11/22 5.2 % 35
Total Manganese (Mn) 2005/11/22 3.6 % 35
Total Molybdenum (Me) 2005/11/22 NC % 35
Total Nickel (Ni) 2005/11/22 NC % 35Total PhosphonJs (P) 2005/11/22 13.3 % 35
Total Potassium (K) 2005/11/22 NC % 35
Total Silver (Ag) 2005/11/22 NC % 35
Total Sodium (Na) 2005/11/22 NC % 35
Total Strontium (St) 2005/11/22 7.1 % 35Total Sulphur (S) 2005/11/22 NC % 35
Total Tin (Sn) 2005/11/22 NC % 35
Total Vanadium (V) 2005/11/22 NC % 35
Total Zinc (Zn) 2005/11/’22 NC % 35

871277 KJI MATRIX SPIKE 1,4-Diguombenzene 2005/11/23 101 % 80- 140
4-.Bromofluorobenzene 2005/11/23 104 % 60 - 140
D10-Ethylbenzene 2005/11/23 97 % 30 - 130
D4-1.2-Dichloroethann 2005/11/23 95 % 60 - 140
Benzene 2005/11/23 94 % 60 - 140
Toluene 2005/11/23 96 % 60 - 140
Ethylbenzene 2005/11/23 96 % 60 - 140
o-Xylene 2005/11/23 94 % 60-140
p+m-Xylene 2005/11/23 95 % 60 - 140
F1 (C6-C10) 2005/11/23 92 % 60 - 140

SplP, Od Blank 1,4-Difluorobsnzena 2005/11/23 104 % 60 - 140
4-Bromofluombenzena 2005/11/23 98 % 60 - 140
D10-Ethylbenzena 2005/11/23 102 % 30 - 130
D4-1.2-D[chloroethann 2005/11/23 97 % 60 - 140
Benzene 2005/11/23 101 % 60 - 140
Toluene 2005/11/23 102 % 60 - 140
Ethylbenzene 2005/11/23 100 % 60 - 140
o-Xylene 2005/11/23 97 % 60 - 140
p+m-Xylene 2005/11/23 100 % 60 - 140
F1 (C6-C10) 2005/1’//23 91 % 60- 140

Method Blank 1,4-Oifluorobenzene 2005/11/23 104 % 60 - 140
4-Bromofluorobenzene 2005/11/23 98 % 60 - 140
O10-Ethylbenzene 2005/11/23 103 % 30 - 130
D4-1,2-Dichloroethsna 2005/11/23 97 % 60 - 140
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Morrow Environmental ,Rrww.mstx.y~mannlyttcs.com
Attention: Andrew Eason
Client Project #: W053011A (CP SOURIS YARD)
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Repod (Continued)
Maxxam Job Number:. MASB7882

QA/QC
Batch

Num Init QC Type
871277 KJI Method Blank

RPD

871310 DCA    MATRIX SPIKE

Spiked Blank

Method Blank

RRD

Date
Analyzed

Parameter wwImmldd Value Recover/ Units QC Limits
Benzene 2005/11/23 ND, DL=0.02 ug/g
Toluene 2005/11/23 ND, DL=0.02 ug/g
Ethylbenzene 2005/11/23 ND, DL=0.02 ug/g
o-Xylene 2005/11/23 " ND, DL=0.02 ug/g
p+m-Xylene 2005/11/23 ND, DL=0.04 ug/g
Total Xylenes 2005/11/23 ND, DL=0.04 ug/g
F1 (C8-C10) 2005/11/23 ND, DL-10 ug/g
F1 (C8-.C10) - BTEX 2005/11/23 ND, DL=10 uglg
Benzene 2005/11/23 NC % 5C
Toluene 2005/11/23 NC %
Ethylbenzene 2005/11/23 NC % 5C
o-Xylene 2005/I 1/23 NC % 5C
p+m-Xylene 2005/11/23 NC %
Total Xylenes 2005/11/23 NC %
F1 (C6.-C10) 2005/11/23 NC
F1 (C6-C10) - BTEX 2005/11/23 NC % 5~
o-Tmphenyl 2005/11/23 118    % 30- 13C
F2 (C10-C16 Itydrocarbons) 2005/11/23 102 % 80 - 13~
F3 (C16-C34 hydrocarbons) 2005/11/23 102
F4 (C34-C50 hydronarbons) 2005/11/23 102 % 60 - 13(~
o-Te~henyl 2005/11/23 122 % 30 - 13~
F2 (C10-C16 Hydrocarbons) 2005/11/23 89 % 60 - 13¢
F3 (C16-C34 hydrocarbons) 2005/11/23 89 % 60 - 13~
F4 (C34-C50 Hydrocarbons) 2005/11/23 89 % 60 - 13~
o-Terphenyl 2005/11/23 120 % 30 - 13~
F2 (C10-C16 Hydrocarbons) 2005/11/23 ND, DL=10 ug/0
F3 (C18-C34 hydrocarbons) 2005/11/23 ND, DL=10 ug/g
F4 (C34-C50 Hydrocad)ons) 2005/11/23 ND, DL-10 ug/g

¯ F2 (C10-C16 hydrocarbons) 2005/11/23 NC % 5~
F3 (C16-C34 hydrocarbons) 2005/11/23 NC % 5~
F4 (C34-C50 Hydrocarbons) 2005/11/23 NC %

MD = Not detected
k!/A = Not Applicable

RPD = Relative Percent Differonca
r~c Standard = Quality Control Standard
SPIKE = Fortified sample

I
LO Campobello Road, Mississauga, Ontario
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Attention: Andrew ~son
Morrow Environmental
1420 Clarence Ave

Winnipeg, MB
CANADA P~T lT6

Your P.O. #: EATg0
Your Project #: W053011A CP SOUgIS YARD
Site: SOUI~S, MB

CERTIFICATE OF ANALYSIS ¯

MAXXAM JOB #: ASB8221
Received: 2005/11/19, 14:$2 I
Sample Matrix: Soil |
# Samples Received: 1 !l~t~ D~ M~ /

:~1~ Hyde, ~ FI
~l~m Hyd~s ~-F4 in Soil 13 2005/11~
To~ M~ In Soil ~ ~isl
To~l M~s in Soil ~ ~al ICP-~ 14 2~5/I I~ ~$/11~5 SOP ~101 EPA SWg4~M6010B

P~ ~unds in Soil ~ ~S (S~) 2

M~ ~ALYTICS ~C.

Scientific Se~i~s

BNE/iva
encl.

I
I

Total cover pagns: l I
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l axxaro Job #: ASB8221
eport Date: 2005/11/29

!

Morrow Env|ronroental
Client Project #: W053011A CP SOURIS YARD
Project naroe: SOURIS, MB
Your P.O. #: EA780
Saropler Initials:

O’REG 15:3 PETROLUEM HYDROCARBONS (SOIL)

I
I,
I
I
I
I
I
I
I
I
I

Ma~(am IO J50399
Sampl]ng Date 2005/11116

" 10:19
COC Number 393349

Units I BHI~-IB-2-0~I 116

J50400           J50401
2005/11116      2005/11116

09:31 08:45
393349 393349

BH05-1~-1-05111a BH05-t4-2-05111a

INORGANICS

Moisture % 17 15

FI PHC and BTEX
Benzene ug/g NO NO

Toluene ug/g ND 0.03

Ethylbenzene ug/g ND ND

o-Xylene ug/g NO NO

p+m-Xylene ug/g NO ND

Total Xylenes ug/g ND ND

F1 (C6-C10) ug/g ND ND

F1 (C8-C10) - BTEX ugl9 NO ND
F24:4 PHC

r"2 (C10-C16 Hydrocarbons) ugig ND ND

F3 (C16-C34 Hydrocarbons) ug/g ND ND’

F4 (C34-C50 I-lydmcarbons) ug/g ND ND
Reached Baseline at C50 , ug/g YES YES

Surrogate Recovery (%)

1,4-DIfluorobenzene % 100 98

4-Bromofluorobenzene % 99 99

DlO-Ethylbenzene % 94 91

D4-1.2-Oichlornethane % 99 97

o-Terphenyl % 90 98

NO : Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

16     0.2 870151

ND 0.02 870228

ND 0.02 870228

0.05 0.02 870228

ND 0.02 870228
ND 0.04 870228

ND 0.04 870228
ND 10 870228

NO 10 870228

ND 10 870336

ND 10 870336

ND 10 870336
YES 870336

98 870228

90 670228
96 870228

93 870336

I
740
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Maxxam Job #: ASB8221
Report Date: 2005111/29

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EAT80

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

Maw, am IO
Sampling Date

COCNumber
Units

J50402 J504O6
2005/11118 2005/11118

08:05 15:00
393349 393349

BH05-’13-1-0511t6 RDL BH05-20-9-051116 RDL QC Batch

INORGANICB

Moisture % 12
F1 PHC and BTEX
Benzene ug/g ~ NO

Et~e~ne u~g ND
~Xybne u~g ~ ND
pm-Xy~ne ~g ~ ND
T~I Xy~s uglg ND
F1 (~10) ~g ND
F1 (~10) - BT~ u~g ND
F2-F4 PHC

F2 (01~16 ~ca~ns u~g I ND

~ (C1~ ~d~ca~ons u~g ND
F4 (C~ ~s ~g ND
Reac~ Baseline = C~ ~g YES
Su~ga~ ~ove~ (%)

1 ,~D~uom~ne % 97

~Bmmofl~mbe~ene % ~
DI~t~ % 8g

~l,2~hlomMhane % ~
~Te~nyl % ~

0.2 13 0.2 870151

0.02 ND 0.02 870228
0.02 0.59 0.02 07022.5
0.02 3.0 0,02 870228
0.02 16 0.02 870228
0.04 25 0.04 870228
0.04 41 0.04 870228
10 110 10 870228
10 63 10 870228

10 11000 100 870336

10 3400 100 870336
100 87033810 ND

YES 870336

106 870228

90 870228
101 870228

104 870228

116 870336

I ND = Not detected
RDL: Repodabte Dateotlon Limit
QC Batch = Quatily Control Batch
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~eaxxam Job #: ASB8221
port Date: 2005111/29

!

Morrow Environmental
Client Project#: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

I
I
I
I
I
I
I
I
I
I
I

Mmo(am IO J50407 J50408
Sampling Date 2005/11118 2005111116

14:55 14:00
COC Number 393349 393349

~nlts BH05-20-3-051115 IRDL BH05-t9-1-081115RDL QC Batch

INORGANICS
Moisture % 15 0.2 I 12 0.2 870151

F1 PHC and BTEX

Benzene ug/g NO 0.02 NO 0.02 870228
Toluene ug/g 0.89 0.02 ND 0.02 070228

Ethylbanzene ug/g 3.1 0,021 ND 0.02 870228

o-Xylene ug/g 17 0.021 ND 0.02 870228

p+m-Xylene ug/g 27 0.04 ND 0.04 870228

TotaIXylenas ug/g 43 0.04 ND 0.04 870228

F1 (C6-C10) ug/g 190 10 ND 10 870228

F1 (C6-C10)- ~ ug/g 140 10 ND 10 870228

F2-F4 PHC

F2 (C10-C16 Hydrocad~ons) ug/g 13000 100 ND 10 870336

i F3 (C16-C34 Hydrocad~ons) ug/g 4100 100 ND 10 870336

F4 (C34-C50 Hydmcad)ons) uglg ND 100 ¯ NO 10 870336

Read, bed Baseline at C50 ug/g YES YES 870336

Sun.gate Recovery (%)

1,4-Difluombenzene % 87 100 870228

4-Bromofluombenzene % 97 100 870228

D10-Ethylbanzene % 93 100 870225

D4-1,2-Dlchlomothane % 84 93 870228

o-Terphenyl % 112 106 870336

NO == Not detecled
RDL = Repodabla Dotectlon Limit
QC Batch = Quality Control Batch

Page 4 of 25
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Maxxam Job #: ASB8221
Report Date: 2005/11/29

Morrow Environmental
Client Pmje~ #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O.’#: EA780
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS {SOIL)

J50411 J50412
2005/11117 2005/11117

07:57 08:02 ’
393349 393349

BH0~.21-1-0~;1117 BH0S-21-5-051117

Maxxam ID J50410
Sampling Date 2005/11116

11:09
COC Number 39334g

Units BH05-t7-4-051’116 RBL QC Batch

INORGANICS
Moisture % 20
FI PHC and BTEX
Benzene ug/g NO
Toluene I ug/g’ ND
Ethylhenzene I            uglgNO
o-Xylene ug/g ND
p+m-Xylane

I ug/g ND
Total Xylanes [           uglg ND
F1 (C6.C10) uglg ND

F1 (C6-C10) - 8TEX ug/g ND
F2-F4 PHC

F2 (C10-C16 Hydrocarbons ug/g ND
F3 (C16-C34 Hydmcad:)ons ug/g ND
F4 (C34-C50 HydrocaYoons ug/g NO
Reached Baseline at C50 ug/g YES
Surrogate Recovery (%)

1,4-Difluomhenzene % 101
4-Bmmofluorobenzene % 101
010-Etflylbenzene % g5

04-1,2-Olchlornethene % 95
o-Te=phenyl % 97

15

ND

0.05
ND

0.10

0.18

0.27
ND
ND

13

13
12

YES

103

103
g8

98

87

13 0,2 870151

NO 0.02 870228
ND 0.02 870228
ND 0.02 870228

0.03 0.02 870228

0.05 0.04 870228
0,08 0.04 870228

ND 10 870228
NO 10 870228

20 10 870336
18 10 870336
30 10 8~0336
YES 870336

g~ 870228
97 870228
g2 870228
94 870228
88 870336

ND : Not dotec~ed
RDL: Reportable Detection Umit
QC Batch = Quality Control Batch

I
I
I
I
I
I
I
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~eaXXam Job #: A5B8221
port Date: 2005/11/29

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

Morrow Environmental
Client Project #: W053011A CP SOURIS YARO
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

Mmo~am ID J50413
Sampling Oats 2005/11117

08:53
COC Number 393349

Units BH05-22-1-051117

J50414
2005/11/17

09:23
393349

CtC Batch BH05-23-1-081117 RDL QC Batch

INORGANICS

Moisture % 12 870151 8.1 0.2 870182

F1 PHC end BTEX
Benzene ug/g ND 870228 ND 0.02 870228
Toluene ug/g ND 870228 ND 0.02 ! 870228

Ethylbenzene ug/g ND 870228 ND 0.02 870228

o-Xylene ug/g ND 870228 ND 0.02 870228

p+m-Xylene ug/g ND 870228 ND 0,04 870228
I Total Xyfenes ug/g ND 870228 ND 0.04 870228

FI (C6-C10) ug/g ND 870228 ND 10 870228
IF1 (C6-C10) - BTEX uglg ND 870228 ND 10 870228
F2-F4 PHC

F2 (C10-C16 Hydrocarbons) ug/g ND 870336 ND 10 870336

F3 (C16-C34 Hydroca~oons) ug/g 190 870338 ND 10 870336

F4 (C34-C50 hydrocarbons) ug/g 440 870336 ND 10 870336
Reached Base,he at C50 ug/g YES 870336 YES 870336
Surrogate Racovely (%)

1,4-D~fluorobenzene % 102 870228 102 870228

4-Bromofluofobenzene % 98 870228 98 870228

D10-Ethylbenaene % 97 870228 98 870228

D4-1,2-Dichloroethane % 97 870228 97 870228

o-Teq)henyl % 96 870336 104 870336

NO = Not detected
RDL = Repodable Detection Limit
QC Batch = Quality Control 9etch

I
~740 Campoballo

Pago 6 of 25
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Maxxam Job #: ASBS221
Repeal Date: 2005111/29

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

O’REG 153 PETROLUEM HYDROCARBONS (SOIL)

Maxxam ID J50415
Sampling Date 2005/11117

11:00
COC Number 393349

Unlt~ BH05-24-4-08t t 17 RDL QC Batch

INORGANICS

0,2Moisture % 21 870182
F1 PHC and BTEX
Benzene ug/g ND 0.02 870228
Toluene u~’g ND ~0,02 870228
Ethylbenzene ug/g 0.05 D.02 870228
o-Xylene u~/g ND 0.02 870228
p+m-Xylene ug/g ND 0.04 870228

Total Xylenes ug/g ND 0.04 870228
FI {C6-C10) ug/g 140 10 870228
FI (C6-C10) - BTF.X ug/g 140 10 870228
F2-F4 PHC

F2 (C10-C16 Hydmcad)ons) ug~g 1500 10 870336
F3 ~C16-C34 h’ydmca~bons) ug/g 1100 10 8~’0338
F4 (C34-C50 I-lydrocad~ons) uglg ND 10 870336
Reached Baseline at C50 uglg YES 870336
5urrogat~ Recovery (%)

1,4-Difluorobenzene % 100 870228
4-Bromo~uorobenzene % 101 070228

D10-Ethylbenzena % 99 870228
D4-1,2-Olchloroothane % 97 870228
o-Terphenyl % 106 870336

ND = Not deteded
RDL : Reportabta Dated~on Limit
QC Batch - Quality Control Batch

Jl
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feaXXam Job #: A5B8221
port Date: 2005111/29

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

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EAT80
Sampler Initials:

RESULTS OF ANALYSES OF SOIL

Maxxam ID J50403 J5o4o9
Sampling Date 2005/11116 2005/11118

17:10 13:31
COC Number 393349 393349

Unts F.BLANK-051116 BH0S-18-1-05111g[RDLIC~CBateh

Molsturo NO 4.5 0.2 87 151

ND : Not detected
RDL: Repoltabla Detection Limit
QC Batch = Quality Control Batch

Page 8 of 25
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Ma.,o(am Job #: AtiB8221
Report Date: 2005111/29

Morrow Environmental
Client Project #: W0530t tA CP ~OURIS YARD
Project name: SOURIS, MB
Your P.O. #: EAT80
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Maxxam ID
Sampling Date

COC Number
Units

JS03gg J50400 J50401
2005/11116 2005/11116 2005/11116

10:19 09:31 08:45
393349 393349 393349

BH05-18-2-051118~ BH09-15-1-051118 BH09-14-2.O81118

METALS

Total Aluminum (AI) ug/g 2200
Total Antimony (Sb) ug/g ND

Total Arsenic (As) ug/g 4
Total Barium (Ba) ug/g 66
Total BewIIlum (Be) ug/g ND
Total Bismuth (BI) ug/g ND
To~al Cadre/urn (Cd) ug/g ND
Total Calcium (Ca) ug/g 26000

Total Chromium (Cr) ug/g 7.2

Tot~ Coba8 (Co) ug/g 3.1
Total Copper (Cu) ug/g 3.7
Total Iron (Fe) ug/g 7(200

Total Lead (Pb) ug/g, 3
Total Magnesium (Mg) ug/g 5200
Total Manganese (Mn) ug/g 280
Total Molybdenum (Mo) ug/g ND
Total Nickel (NI) ug/g 6.9
Total Ph~phoros (P) ug/g 450
Total Potassium (K) ug/g 400

Total Selenium (Sa) ug/g ND
Total Silver (Ag) ; ug/g ND
Total Sodium (Na) ug/g ND
Total Strontium (St) ; ug/g 25
Total Sulphur (S) ug/g 64
Total Thallium (TI) ug/g ND
Totat T~n (Sn) ug/g NO
Total T~anlum (’n) ug/g 100

Total Uranium (U) ug/g I 36

Total V~madium (V) ug/g, 13
Total Zinc (Zn) ug/g 17

3500
ND

4

98
ND

ND

NO
25000

8.6
~2

4.7

8300
5

3600
230

ND
7.6
440

730

ND
ND

100
26

170
ND
NO

110
31

13

26

RDL QC Batch

2200 50 872372
ND 1 $72372
5 1 872372

57 0.8 872372
ND 0.5 872372

ND 5 872372
NO 0.3 872372

29000 50 872372
6.8 0.5 872372
2.7 0.5 872372
4.4 0.5 872372

7100 50 872372
3 1 872372.

6100 50 872372
240 1 872372
ND 0.5 872372
11 0.5 872372
480 20 872372
400 200 872372
NO 1 872372
ND 0.3 872372

ND 100 872372
28 1 872372
ND i 50 872372
NO 1 872372
NO 1 872372
110 5 972372
34 20 872372
14 0.5 872372
17 3 872372

ND = Not dateotad
RDL = Reportable Deteot~n Limit
QC Batch = Quality Control Batch

I
I
I
I
I
I
I
I
I
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feaXXam Job #: A588221
pod Date: 2005/11/29

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

Sampling Date

COC Number

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O, #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Unite

Total Zirconium (Zr)

NO : Not detected
RDL = Repodable Detection Umit
QC Batch = Quality Contm! Batch

J50399 J50400
2005/11116 2005/I 1116

10:19 09:31
393349 393349

BHOg-1g-2-OS111g BHOS-15-1-051116

J50401
2005/11116

08:45
393349

BH0S-14-2-O511’I8~DL QC Batch

Page 10 of 25
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Maxxam Job #: ASB8221
Report Date: 2005111/29

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: $OURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

b~ax,~,m ID J50402 J50403 J504~6
Sampling Date 2005/11116 2005/11116 2005/11116

08:05 17:10 15:00
COC Number 39334g 393349 393349 I

Units BH0S-13-1-O~1116 F.BLANK-061116 BH0~-20-9-081t1~ RDL QC Batch

METALS

, Total Aluminum {At) ug/g 2700 82
Total Antimony ($b) ug/g ND ND
Total Arsenic (As) ug/g 4 ND
Total Badum (Sa) uglg 58 4.2
Total BawIlium (Be) ug/g ND ND
Total Bismuth (B~ ug/g ND ND
Total Cadmium (Cd) ug/g 0.3 NO
Total Calcium (Ca) ug/g 15000 570
Total Chromium (Cr) ug/g 7,8 130
Total Cobalt (Co) ug/g 2,8 ND
Total Copper (Cu) ug/g 5.7 1.8
Total Iron (Fe) ug/g 7500 1300
Total Lead (Pb). . ug/g 8 1
Total Magnesium (Mo) ug/g 3500 69
Total Manganeae (Mn) ug/g 260 29
Total Molybdenum (Mo ug/g ND 7,6
Total Nldml (NI) ug/g 7.7 2.6
I Te4al Phosphorus (P) ugtO 540 51
Total Potassium (K) ug/g 600 ND
= Total Selenium (Be) ug/g ND ND
Total Silver (/~1) ug/g ND ND
Total Sodium (Na) ug/g ND ND
Total Strontium (St) ug/g 22 3
Total Sulphur (S) ug/g 100 ND
Total Thal/ium (Ti) ug/g ND ND
Total Tin (Sn) ug/g ND ND
Total Titanium (’11) ug/g 99 ND
Total Uranium (U) ug/g 41 ND

Total Vanedlum (V) ug/g 14 0.7
Total Z/no (Zn) ug/g 22 ND

1700 50 872372
ND 1 872372
3 1 872372
57 0,5 872372
ND 0,5 ti72372

ND 8 872372

ND 0.3 872372
27000 50 872372

5.0 0.5 872372
3.5 0.5 ti72372
4.0 0.5 872372

5600 50 87237:~
4 1 ti72372

5800 50 872372
650 1 872372
ND 0.S 872372

7,it 0,5 872372
400 20 872372
310 200 872372
ND 1 872372
ND 0.3 872372
ND 100 872372
23 1 872372
83 5O 872372
ND I 872372
ND 1 872372
95 5 872372
27 20 872372
g,3 0.5 872372
13 3 872372

ND = Not detected
RDL = Repodable Detection Umlt
QC Batch = Quality Control Batch

Page 11 of 25
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~eaXXam Job #: A5B8221
po~t Date: 2005111/29

!

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

I
I
I

Maxxem ID
Sampling Date

COC Number
Unlt~

J50402
2O85/11116

08:O8
393349

BH0~-I 3-1-061116

J50403
20O8/11/16

17:10
393349

F.BLANK-05111g

J504O8
2O85/11118

15:00
393349

BHO8-20-9-O811151F~DL QC Batch

T6tal Zirconium (Zr) I ~0 I
ND = Not detected
RDL = Repealable Detection Limit

IQC Batch = Quality Centre Batch

ND I ND I ND 15 1872372

i                                                    Page 12 of 25
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Morrow Environmental
Mine(am Job #: A5B8221 Client Project #: W053011A CP SOURIS YARD
Report Date: 2005111/29 Project name: SOURfS, MB

Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL) I
M,,,,~,,,, IO J50407 J50408 JO0409
Sampling Date 2005/11116 2005/11116 2005/11116

14:55 14:00 13:31
COC Number 393349 383349 393349

Units BH05-20-3-061118 BH05-19-1-O01t16 BH05-18-1-081118 RDL QCBatch

METALS

Total Aluminum (AI) ug/g 1600
Tolal Aotimony (,Sb) ug/g ND
Total Arsenic (As) ngtg 3
Total Beduin (Ba) ug/g 83
Tutal Beryllium (Be) ug/g ND
Total Bismuth (Bi) nglg ND
Total Cadmium (Cd) ug/g ND
Totsi Calcium (Ca) uglg 25000
Total Chromium (Cr) ug~8 8.4
Total Cuber (Co) ug/g 3.3
Total Copper (Cu) ug~g 3.3
Total Iron (Fe) ug/g 5600
Total Lead (Pb) uglg 3
Total Magnesium (Mg) ng/g 5300
Total Manganese (Mn) ng/g 490
Total Molybdenum (Me) ng/g ND
Total Nickel (NO ug/g 7.7
Total Phosphorus (P) ng/g 350
Total Potasa/um (~) ugtg 330
Total Selenium (Se) uglg ND
Total S]k, er tag) ug/g ND
Total Sodium (N~,) ug/g ND
Total Strontium (Sr) ug/g 22
Total Sulphur (6) ug/g 85
Total Tilalllum (11) ug/g ND
Total Tin (an) ug/g ND
Total T’danlum (Ti) ug/g 92

Total Uranium (U) ug/g 32

Total Vanadium (V) ug/g 6.8
Tutal Zinc (Zn) uglg 14

i ND : Not detected
ROL: Repealable Detection Limit
QC Batch : Quality Conbot Batch

28O0
ND

2

77

ND

ND
ND

18OOO

8.9
2.7

4.7
68O0

5
2500

250
ND

6.9

430
52O

ND

ND

170
27
130

ND
ND

94

20
11

23

4100 50 872372
2 1 872372
28 1 872372
130 0.5 872372
ND 0.5 872372
ND 5 972372

0.8 0.3 872372
65000 50 872372
12 0.5 872372
6.3 0.5 872372
18 0.5 872372

28000 80 872372
26 1 872372

18000 50 872372
680 1 872372
3.5 0.5 872372

16 0.5 872372
600 20 872372
1000 200 872372

2 1 872372
ND 0.3 872372
ND 100 872372
81 1 872372

10000 50 872372
ND 1 872372
1 1 872372

230 5 872372
62 20 872372
19 0.5 872372

37 3 872372

I
I
I
I
I
I
I
I
I
I
.I
I
I
I
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~eaXXam Job #: A5B8221
port Date: 2005111/29

!

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

I
I
I

Maxxam ID
Sampllng Date

COC Number

J50407
2005/11116

14:55
393349

Units i BH0S-20-34)g111g

J50408 J50409
2005/11116 2005/11116

14:00 13:31
393349 393349

BH0~;-19-1-051116 BH0S-lg-I-0.51116

Total Zir~nlum (Zr) I u~g I
ND = Not detected
RDL = Repodable Dete~ion Limit
QC Batch = Quality Control Batch

Page 14of25
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Mo~w Environmental
Maim Job #: ~88~1 Client Pmje~ #: W053011A CP 8CURl8 YARD
Repod Date: 2005111~9 Pmje~ name: 8CURLS, MB

Your P.O. #: ~780
Sampler Ini~als:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Ma~am ID J50410 J50411
Sampling Date 2005/11116 2005/11117

11:09 07:57
COC Number 393349 393,349

Units = BH05-17-4-001118 BH05-21-1-051117

J50412
2005/11 I17

08:02
393349

BH05-21-5-051117RDL ~C Ba~h

METALS

Total Aluminum (AI) nglg 990
Total Antimony (Sb) ug/g ND

Total Amenlc (As) ug/g 0
Total Barium (Ba) ug/g 26

Total BewIIlum (Be) uglg ND

Total Bismuth (BI) ug/g ND

Total Cadmium (Co’) ug/g ND

Total Calcium (Ca) ug/9 29000

Total Chromium (Cr) ng/g 4,8

Total Cobalt (Co) ug/g 2.3
Total Copper (Cu) nglg 6.0
Total Iron (Fe) i U~O ! ~000

Total Lead (Pb) uglg 3
;Total Magnesium (Mg) ug/g 6200

Total Manganese (Mn) ug/g 160

Total Molybdenum (I/to) ug/g 0.8

Total Nickel (Ni) uglg 5.7

Total Phesphoms (P) ug/g 370

Total Potassium (K) uglg ND

Total Selenium (8e) ug/g ND

Total Sliver (Ag) uglg NO
Total Sodium (Na) uglg ND

Total Strontium (St) uglg 23

Total Su~.ohur (S) ug/g 93

Total Thallium (’11) uglg ND

Total Tin (Sn) uglg ND

iTotal Titanium (’1i) i nglg 100

Total Umnlum (U) ug/g 35

Total Vanadium (V) ug/g 10

Total Zinc (Zn) uglg 18

NO = Not detected
RDL = Repodablc Detection Umit
QC Batch = Quality Control Batch

2400
NO

8
69

ND

ND
ND

70OO

7.4

2.9
6.7

66OO

13
1900
260

ND

6.5
420

590

ND

NO
ND
24

150
ND

ND
91

28
8,4

27

2500 50 872372
ND 1 872372

7 1 872372

79 0.5 872372

ND 0.5 872372
ND 5 872372

ND 0.3 872372

6600 50 872372

8.3 0.5 872372

2.5 0.5 872372

7.2 0.5 872372

6800 50 872372
14 1 872372

1900 50 872372

260 1 872372

ND ’0.5 872372

6.4 0.5 872372

430 20 872372

600 200 872372

ND 1 872372

ND 0.3 872372

ND 100 872372
28 I 872372

140 I 50 872372

ND I 872372

ND 1 872372

92 5 872372

ND 20 872372
8.6 0.5 872372

28 3" 872372
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i Maxxam Job #: A5B8221
Report Oate: 2005/I 1/29

I
I
I
I

Morrow Envimnmantal
Client Project #: W053011A CP SOUR~S YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

M=.,~=.. ID J50410 J50411 J50412
SamplJng Data 2005/11116 2005/’~ 1117 2005/11117

11:09 07:57 08:02
COC Number 393349 393349 393349

Units BH05-17-4-051115 BH05-21-1-051117 BH0~-21-5-051117

Total Zlrconiun~ (Zr) I ug/g I

ND = Not detected
RDL = Repodable Detection Limit
QC Batch = Quality Control Belch

RDL QC Ba~h

I
l0 Campobello
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Morrow EnvironmentalMayo(am Job #: ASB8221 Client Project #: W053011A CP SOURIS YARD
Report Date: 2005111/29 Project name: SOURIS, MB

Your P.O. #.’ EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL) I

M,.,.~=,. ID J50413 J50414 J50415
Samp~ng Date 2005/11/17 2005/11/17 2005/11/17

08:53 09:23 11:00
COD Number 393349 393349 393349

Unlts~BH08-22-1-051117~ BH09-23-1-081117 BH05-24-4-051117~DL QC Batch

METALS

Total Aluminum (AI) ug/g 2600 1900 2400 50 872372
Total Antimony (Sb) ug/g 2 ND ND 1 872372
Total Arsenic (As) ug/g 3 2 3 1 872372
Total Barium (Ba) ug/g 120 30 100 0.5 872372

i Tota! Beryllium (Be) ug/g ND ND ND 0.5 872372
Totcl Bismuth (B0 uO/g ND ND ND 5 872372
Total Cadmium (Cd) ug/g ND ND 0.3 0.3 872372
Total Cak::ium (Ca) ug/g 8300 4000 24000 50 872372
Total Chromium (Dr) ug/g 39 6.1 6.6 0.5 872372
Total Cobalt (Co) ug/g 2.8 2.1 3.0 0.5 872372
Total Copper (Cu) ug/g 10 2.9 6.2 0.5 872372
i Total Iron (Fe) ug/g 6800 5400 5800 50 872372
Total Lead (Pb) ug/g 22 3 4 1 872372
Total Magnesium (Mg) uglg 2100 1600 8900 50 872372
Total Manganese (Mn) ug/g 280 170 200 1 872372
Total Mo;ybdenum (Ido ug/g ND ND ND 0.5 872372
Total Nickel (NO ug/g 6.5 5.6 11 0.5 872372
:TOtal Phosphorus (P) ug/g 440 330 410 20 872372
Total Potassium (K) ug/g 580 440 460 200 872372
Total Selenium (Se) ug/g ND NO ND 1 872372
Total Silver (/~g) ugTg NO ND NO 0.3 872372
Total Sodium (Ne) ug/g 110 ND 100 100 872372
Totcl StmnUum (Sr) ug/g 40 8 24 1 872372
Total Sulphur (S) ug/8 240 60 120 50 872372
Total Thallium (TI) ug/g ND ND ND 1 872372
Total Tin (Sn) uglg 1 ND ND 1 872372
Total T~nium (Ti) ug/g 94 80 120 5 872372
Total Uranium (U) ug/g ND 20 35 20 872372
TotaIVanadlum (V) uglg g.0 8.1 10 0.5 872372
Total Zinc (Zn) ug/g 28 15 23 3 872372

ND = Not detected
RDL = Repealable Detection Um}t
QC Batch = Quality Control Batch

I
I
I
I
I
I
I
I
I
I
I
!
I
I
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iMaxxam Job #: ASB8221
Report Date: 2005111/29

I
I
I
I

Morrow Envlroonroental
Client Project#: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Saropler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

Mac(am ID J50413 J50414 J50415
Sampling Date 2005/11117 2005/11117 2005/11117

08:53 09:23 11:00

RDL
COC Number 393349 393349 393349

Units BH05-22-1-051117 BH0S-23-1-091117 BH09-24-4-051117 QC Batch

TotalZIrconlum(Zr) "1 ug/g’l    ND
I ND I ND 15 I S~23’2

ND = Not detected
RDL = Repodable Detection Umit
QC Batch = Quali~y Control Batch

I
40 Campobello
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Maxxam Job #: ASB8221
Report Date: 2005/11/29

Morrow Envimnmentel
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

~;,u~,s,,, ID J50403 J50409
Sampling Date 2005/11116 2005/11116

17:10 13:31
’COC Number 393349 393349

Unite F.BLANK-051116 BH05-1S-1-051116 RDL QCBa~h

PAHs

Acenaphthene uglg ND ND 0.01 870542
Acenaphthylene ug/g ND ND 0.005 870542
Anthracene ug/g ND 0.007 0.005 870542
Benzo(a)anthracene ug/g ND 0.03 0.01 870542
Benzo(a)pymne ug/g ND 0,024 0.005 870542
Banzo(b/J)fluoranthene ug/g ND 0.054 0.005 870542
Benzo(g,h,I)Pewlene ug/g ND 0.03 0.02 870542
Benzo(k)fluoranthana ug/g ND. 0.02 0.01 870542
Ch~ysene ug/g ND 0.04 0.01 870542
Dibenzo(a,h)anthmnene ug/g ND ND 0.02 870542
Fluoranthene ug/g ND 0.029 0.005 870542
Fluorene ug/g ND 0.013 0.005 870542
Indeno(1,2.3-cd)wrene ug/g ND 0.02 0.02 I 870542
1-Mothylnephthalene ug/g ND 0.197 0.005 870542
2-Mothylnephthatene ug/g ND 0.231 0.005 870542
Naphthalene. ug/g ND 0.122 0~005 870542
Phenanthrene ug/g ND 0.147 0.00! 870542
Pymne ug/g NO 0.037 0.005 870542
Surrogate Recovery (%)

D10-Anthraceno % 117 94 870542
D14-Teq~honyl (FS) % t02 105 870542
07-Qulnollne % 80 82 870542
DS-Acenaphthyleno % 99 108 870542

ND = Not detected
RDL = Reportable Detection Umit

OC Batch = Qua,t;/Control Batch

I
I
I
I
I
I
I
I
I
I
I
I
I
I
il
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IMa)o(am Job #: ASB8221
Report Date: 2005111/29

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

GENERAL COMMENTS

Sample J50406-01: F24F]O-S Analysis:
Due to high concentration of target analytes, the sample raqulrad dilution, DLs were adjusted accordingly.

Sample J50407-01: F24FID-S Analysis:
Due t? hlgh concentration of target analytes, the sample required dilution. DLs were adjusted accordingly..

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

PAH Compounds In Soil by GC/MS (SIM): The recovery of pyrene from the spi~ad blank was above the upper control limit. The results for this
particular parameter may be biased high,

Results relate only to the Items tested.

I
I
I
I
I
I
I
I
I
I
I
l0 Campobello Road,
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P.O. #: EA780
Proje

QA/QC Date
Batch Analyzed

Num Init QC Type Parameter yWyImmldd Value Recover/ Units QC Liml.t_s870151 BMO RPD [J50400. b;oi~i~ra 2005/11/21 0.7
870182 BMO RPD Moisture 2005/11/21 9.4 ~ 50870228 NBA MATRIX SPl)~

[J50399-03] 1.4-Dit]uon 2005/11/22 97 % " 60- 14(:
4~romo~ 2005/11/22 99 % 60 - 140
D10-Ethy~ 2005/11/22 91 % 30 - 130
D4-1.2-Dic 2005/11/22 98 ~ 60 - 140
Benzene 2005/11/22 83 % 80 - 140
Toluene 2005/11/22 82 % 60- 140
Ethylbanzene 2005/11/22 76 % 60 - 140
o-Xylone 2005/11/22 81% 60 - 140
p÷m-Xylane 2005/t 1/22 78 % 60 - 140
F1 (C6-C10) 2005/11/22 79 % 60 - 140Spiked Blank 1,4.-Difluorobe~ 2005/11/22 100 % 60 - 140
4-Bromofluom 2005/11/22 99 % 60- 140

. D10-Ethylbenzene 2005/11/22 87 % 30 - 130
D4-1,2-Dichloroetl’ 2005/11/22 99 % 60 - 140Benzene 2005/11/22 81 % 60 - 140
Toluene 2005/11/22 80 % 60 - 140Elhylbenzene 2005/11/22 75 % 60 - 140
o-Xylene 2005/11/22 78 % 60 - 140
I~’m-Xylane 2005/11/22 76 % 60 - 140
F1 (C6-C10) 2005/11/22 86 % 60- 140Method Blank 1,4-Difluorobenzet 2005/11/22 101 % 60 - 140
4-Bromofluoroben; 2005/11/22 100 % 60- 140D10-Ethylbenzena 2005/11/22 93 % 30 - 130
D4-1,2-Oichlol 2005/11/22 98 % 60 - 140
Benzene 2005/11/22 ND, DL=0.02 uo/o
Toluene 2005/11/22 ND, DL=0.02
Ethylbenzene 2005/11/22 ND, DL=0.02 ug/g
o-Xylene 2005/11/22 ND, DL:0.02 ug/g
p+m-Xylene 2005/11/22 ND, DL=0.04 ug/g
Tolal Xylanze 2005/11/22 ND, DL=0.04 ug/g
F1 (CS’C10) 2005/11/22 NO, "L:10
F1 (C.8-C10)- 2005/11/22 ND, DL=I0

RPD [J50399- Benzene 2005/11/22 NC % 50
Toluene 2005/11/22 NC % a~
Ethylbenzene 2005/11/22 NC
o-Xylene 2005/11/22 NC
p÷m-Xylene 2005/11/22 NC %
Total Xylenes 2005/11/22 NC
F1 (C6-C10) 2005/11/22 NC %
F1 (C6-C10) 2005/11/22 NC ~ 50870336 DCA MATRIX SPII~

[J50399-03] o-Terphanyl 2005/11/22 98 % 30 - 130
F2 (C10-CIE 2005/11/22 77 % 60 - 130
F3 (C16..C3~ 2005/11/22 77 % 80 - 130
F4 (C34-C5( 2005/11/22 77 % 60 - 130

Spiked Blank o-Terphenyl 2005/11/22 86 % 30 - 130
2005/11/22 73 % 60- f30

Mon’o~v Environroental www.maxxamsnulytics.�om
Attention: Andrew Eason
Client Project #:W053011A CP SOURIS YARD

Project naroe: SOURIS, MB

Quality Assurance Report
Man.am Job Number:. MASB8221

RPD i’J50400-02}

MATRIX SPIKE
1.4-Dit]uorobenzene
4-aromot~orobenzene
D10-Ethylbenzene
D4-1.2-Dichlornethane

1,4.-Difluorobenzene
4-Bromof]uombenzene

D4-1,2-Dichloroethane

1.4-Difluorobenzene
4-Bromofluorobenzene

D4-1,2-Oichloroethane

F1 (Ca-C10) - BTF_X
RPD [J50399-03] Benzene

F1 (C6-C10) - BTEX
MATRIX SPIKE

F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydrocarbons)
F4 (C34-C50 Hydrocarbons)

F2 (C10..C16 Hydrated)one)
F3 (C16-C34 Hydrocad)one) 2005/11/22 73 % 60 - 130F4 (C34-C50 Hydrocarbons) 2005/11/22 73 % 60 - 130Method Blank o-Teq~henyt 2005/11/22 95 % 30 - 130
F2 (C10-C16 Hydrocarbons) 2005/11/22 ND, DL=10 ug/g
F3 (C1S-C34 Hydrocad~onz) 2005/11/22 NO, DL=10 ug/g
F4 (C34-C50 Hydrocafbonz) 2005/11/’22 ND, DL=10 ug/g
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Morrow Environmental www.ntaxxlmanal~l~.�om
Attention: Andrew Eason
Client Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Numben MASB8221

QA/QC
Batch

Num Inlt QC ~/pe
670336 DCA RPD [J50399-03]

870542 MWG MATRIX SPIKE

Spiked Blank

Method Blank

Parameter
F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydrocarbons)
F4 (C34-C50 Hydrocarbons)

Date
Analyzed

WWImmldd Value Recovery Units QC Limitff
2005/11/22 NC % 50
2005/11/22 NC % 50
2005/11/22 NC % 50

Ol0-Anthracane 2005/11/24 100 % 30 - 130
D14-Terphenyl (FS) 2005/11/24 100 % 30 - 130
D7-Qulnoline 2005/11/24 81 % 30 - 130
De-Acenaphthylene 2005/11/24 101 % 30 - 130
Acanaphthene 20Q5/11/24 109 % 30- 130
Acanaphthylene 2005/11/24 110 % 30 - 130
Anthracene 2005/11/24 116 % 30 - 130
Benzo(e)anthracane 2005/11/24 124 % 30 - 130Benzo(a)pymne 2005/11/24 116 % 30 - 130Benzo(b/j)fluoranthene 2005/11/24 126 % 30 - 130Benzo(g,h,i)pepjlene 2005/11/24 118 % 30 - 130
Benzo(k)fluoranthene 2005/11/24 122 % 30 - 130
Chwaene 2005/11/24 120 % 30 - 130
Dlbenzo(a,h)anthracene 2005/11/24 120 % 30 - 13(:
FIuoranthene 2005/11/24 125 % 30 - 13~
Fluomne 2005/11/24 117 % 30 - 13©
Indeno(1,2,3-cd)pyrane 2005/11/24 120 % 30 - 13(~
1-Methylnaphthelene 2005/11/24 105 % 30 - 13~2-Mnthylnaphthalene 2005/11/24 110 % 30 - 13:
Naphthalene 2005/11/24 99 % 30 - 13~
Phenanthmne 2005/11/24 117 % 30 - 130Pymne 2005/11/24 125 % 30 - 130
D10-Anthracane 2005/11/24 105 % 30 - 130
D14-Terphenyl (FS) 2005/1~1/24 103 %" 30 - 13~
D7-Quinoilne 2005/11/24 88
De-Acenaphthy~ene 2005/11/24 103 % 30 - 13~
Acenaphthene 2005/11/24 112 % 30 - 13(~Acenaphthylene 2005/11/24 113
Anthracene 2005/11/24 125 % 30 - 13(~
Benzo{a)anthracane 2005/11/24 128 % 30 - 13~
Benzo(a)pyrane 2005/11/24 121 % 30 - 13~
Benzo(b/J)fluoranthene 2005/11/24 126 % 30 - 13~
Benzo(g,h,I)pexyiene 2005/11/24 108 % 30 - 13~
Benzo(k)fluomnthene 2005/11/24 117 % 30 - 13~
Chpjsene 2005/11/24 125 % 30 - 13~
Dibenzo(a,h)anthracane 2005/11/24 105 % 30 - 13~
Fluoranthene 2005/11/24 130 % 30 - 13~
Fluorane 2005/11/24 120 % 30 - 13~
Indeno(1,2,3-cd)pyrane 2005/11/24 104 % 30 - 13Cl-Methylnaphthalene 2005/11/24 114 % 30 - 13~
2-Methylnaphtheleca 2005/11/24 118 % 30 - 13(~
Naphthalene 2005/11/24 108 % 30 - 130
Phenanthrane 2005/11/24 122 % 30 - 130
Pyrane 2005/11/24 131(I) % 30-130
010-Anthracane 2005/11/24 110 % 30 - 130
D14-Terphenyl (FS) 2005/11/24 101 % 30 - 130
D7-Qulnollne 2005/11/24 78 % 30 - 130
De-Acanaphthylane 2005/11/24 92 % 30 - 130Acanaphthene 2005/11/24 ND, DL=0.01 ug/g
Acanaphthylene 2005/11/24 ND, DL=O.005 ug/g
Anthracene 2005/11/24 ND, DL=0.005 ug/g
Benzo(a)enthracene 2005/11/24 ND, DL=0.01 ug/g
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,e
Pmj~ e:l

lued 1
Batch Analyzed

Num Init QC Type Parameter p/wlmm/dd Value Recovery Units QC Limits8 ’0542 MW(~ Method Blan Benzo(a)pyrene 2005/11/24 ND, DL=0.005 uglg
Banzo(b/])fluorar 2005/11/24 ND, DL=0.005 ug/g ¯Benzo(g,h,i)pery 2005/11/24 ND, DL=0.02 ug/g ¯Benzo(k)fluoraot 2005/1.1/24 ND, DL=0.01 ug/g
Chrysene 2005/11/24 ND, DL=0.01 ug/g
Dibenzo(a,h)antt 2005/11/24 ND, DL=0.02 ugtg
Fluomnthene 2005/11/24 ND, ==0.O05 u,,, 1
Ruomna 2005/11/24 ND, DL=0.005 ugJg ¯
Indeno(1,2,3"Cd)l 2005/11/24 ND, DL=0.02 uglg1-Mothylnaphtha 2005/11/24 ND, DL=0.005 ug/g
2-Methyinaphtha 2005/11/24 ND, =--0.005 INaphthalene 2005/11/24 ND, DL=0.005 ug/g
Phenanthrene                         2005/11/24        ND, DL=0.005 ¯
Pymne 2005/11/24 ND, DL=O.O05 uU~/~]o/a

RPD 1J5040~ AcenapMhene ~00WI 1/24 N~ -~" 50!Asenaphthylene 2005/11/24 NC 1Anthracene 2005/11/24 NC %%
50

Benzo(a)anthrao 2005/11/24 NC
Benzo(a)pyrone 2005/11/24 NC
Benzo(b/J)fluomn 2005/11/24 9.4 ¯Benzo{g,h,I)pe~yl 2005/11/24 .c
Bense(k)l]uorantJ 2005/11/24 NC
Ch~ysene 2005/11/24 NC %%
Dlbenzo(a,h)ant~ 2005/11/24 NC 501 1
Fluorone 2005/11/24 NC
Indeno(1,2,3-cd)] 2005/11/24 NC
1-Methylnaphtha 2005/11/24 18,7
2-Methylnaphtha 2005/11/24 26.4
Naphthalene 2005/11/24 21.7
Phenanthrone 2005/11/24 26.1
Pyrene 2005/11/24 19.7 % 50/ |872372 CON MATRIX SPI                   ,

[J50399-01] TotalAntimony (, 2005/11/24 100 75 - 125
Total Amenlc (As) 2005/11/24 100 %% 75. 1251
Total Badum (Ba) 2005/11/24 111 75 - 125| 1Total Ba;ylllum (B! 2005/11/24 104 %% 75 - 125|Total Bismuth (Bi) 2005/11/24 121 75 - 125/

¯
Total Cadmium (C 2005/11/24 93 %% 75 - 125/Total Chromium (( 2005/11/24 107 75- 125/ ¯Total Cobalt (Co) 2005/11/24 102 %% 75 - 125/Total Copper (Cu) 2005/11/24 102 75- 125/    ¯Total Lead (Pb) 2005/11/24 104 %% ’75- 125/
Total Molybdenum 2005/11/24 109 %% 75 - 125/Total Nickel (NI) 2005/11/24 . 99 75 - 125/Total Potassium 0 2005/11/24 113 %% 75. 125/Total Selenium (S~ 2005/11/24 102 75 - 125|
Total Sitver (A9) 2005/11/24 102 %% 75- 125|
Total Sodium (Na) 2005/11/24 112 75 - 125/Total Strontium (S 2005/11/24 102 %% 75 - 125/Total Sulphur (S) 2005/11/24 107 75 - 1
Total Thallium {T1) 2005/11/24 107 %% 75 - 128/Total Tin (Sn) 2005/11/24 100 75 - 125/Total Van; dlun 2005/11/24 112 %% 75 - 125/Total Zinc (Zn) 2005/11/24 104 %

Morrow Environmental
Attention: Andrew Eason
Client PmJev-l#: W053011A CP 8OURI8 YARD

Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job NumbeEMASB8221

870542 MWG Method Blank
Benzo(b/])fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoroothese

Dibenzo(a,h)anthrasese

Indeno(1,2,3-cd)pyrene
1-Methyinaphthalene
2-Methylnaphthalene

RPD [J50409-02] Ac.enapMhene

Benzo(a)aothracene

Benzo(b/J)fluoranthene
Banzo{g,h,i)pe~ytsne
Bense(k)fluoranthene

Dlbenzo(a,h)a nth racene

Indeno(1,2,3-cd)pyrone
1-Mothylnaphthalena
2-Methylnaphthalese

MATRIX SPIKE
Total Antimony (Sb)

Total Ba;yllium (Be)

Total Cadmium (Cd)
Total Chromium (Cr)

Total Manganese (Mn)
Total Molybdenum (Mo)

Total Potassium (K)
Total Selenium (Se)

Total Strontium (Sr)

Total Vanadium (V)

~740 Campobe[Io Road, Mississauga, Ontado Canada L5N 2L8 Tel: 905-817-5700 Toll free:800-563-6266 Fax: 905-817-5777
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Morrow Environmental www.maxxamanal~,tics.�om
Attention: Andrew Eason
Client Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number. MASB8221

QA/QC
Batch

Num In[t QC l~/pe
87z.~rz CON QC STANDARD

Method Blank

RPD [JSO399-01]

Date
Analyzed

Parameter yy~/Im mldd Value Recovery Units QC Umlts
Total Aluminum (AI) 2005/11/24 g7 % 50 - 150
Total Arsenic (As) 2005/11/24 112 % 30 - 170
Total Beduin (Be) 2005/11/24 114 % 70 - 130
Total Calcium (Ca) 2005/11/24 94 % 77 - 123
Total Chromium (Cr) 2005/11/24 94 % 40 - 160
Total Cobalt (Co) 2005/11/24 105 % 75 - 125
Total Copper (Cu) 2005/11/24 108 % 73 - 127
Total Iron (Fe) 2005/11/24 108 % 61 - 139
Total Lead (Pb) 2005/11/24 102 % 54 - 146
Total Magnesium (Mg) 2005/11/24 99 % 69 - 131
Total Manganese (Mn) 2005/11/24 105 % 71 - 129
Total Nickel (NI) 2005/11/24 107 % 61 - 139
Total Phosphorus (P) 2005/11/24 101 % 89 - 111
Total Potassium (K) 2005/11/24 85 % 44 - 156
Total Strontium (St) 2005/11/24 99 % 73 - 127
Total Titanium (n) 2005/11/24 117 % 45 - 165
Total Vaned|urn (V) 2005/11/24 105 % 50 - 150
Total Zinc (Zn) 2005/11/24 109 % 72 - 128
Total Aluminum (AI) 2005/11/24 ND, DL=50 ug/g
Total Antimony (Bb) 2005/11/24 ND, DL=I ug/g
TotalAmanlc (As) 2005/11/24 ND, DL=I ug/g
Total Beduin (Be) 2005/11/24 ND, DL=0.5 ug/g
Total Beryllium (Be) 2005/11/24 ND, DL=0.5 ug/g
Total Bismuth (B~ 2005/11/24 ND, DL=5 ug/g
Total Cadmtam (Cd) 2005/11/24 ND, DL=0.3 ug/g
Total Calcium (Ca) 2005/11/24 71, DL=50 ug/g
Total Chromium (Cr) 2005/11/24 ND, DL=0.5 ug/g
Total Cobalt (Co) 2005/11/24 ND, DL=O.5 ug/g
Total Copper (Cu) 2005/11/24 ND, DL=0.5 ug/g
Total tron (Fa) 2005/11/24 ND, DL=50 ug/g
Total Lead (Pb) 2005/11/24 ND, DL=I ug/g
Total Magnesium (Mg) 2005/11/24 ND, DL=50 ug/g
Total Manganese (Mn) 2005/11/24 ND, DL=I ug/g
Total Molybdenum (Mo) 2005/11/24 ND, DL=0.5 ug/g
Total Nlc~et (Ni) 2005/11/24 ND, DL=0.5 ug/g
Total Phosphorus (P) 2005/11/24 ND, DL=20 ug/g
Total Potassium (K) 2005/11/24 ND, DL=200 ug/g
Total Selenium (Se) 2005/11/24 ND, DL=I ug/g
Total Silver (Ag) 2005/11/24 ND, DL=0.3 ug/g
Toter Sodium (Na) 2005/11/24 ND, DL=100 ug/g
Total Strontium (Br) 2005/11/24 ND, DL=I ug/g
Total Sulphur (S) 2005/11/24 ND, DL=50 uglg
Total "lltaglum (TI) 2005/11/24 ND, DL=I ug/g
Total "nn (Sn) 2005/11/24 ND, DL=I ug/g
Total Titanium (’ri) 2005/11/24 NO, DL=5 u9/9
Total Uranium (U) 2005/11/24 ND, DL=20 ug/g
Total Vanadium (V} 2005/11/24 ND, DL=0.5 ug/g
Total Zlna (Zn) 2005/11/24 ND, DL=3 ug/g
Total Zirconium (Zr) 2005/11/24 ND, DL=5 ug/g
Toter Aluminum (AI) 2005/11/24 3.0 % 20
Total Antimony (Bb) 2005/11/24 NC % 20
Total Aruenlc (As) 2005/11/24 NC % 20
Total Beduin (Be) 2005/11/24 7.1 % 20
Total Beryllium (Be) 2005/11/24 NC % 20
Total B|smuth (Bi) 2005/11/24 NC % 20
Total Cadmium (Cd) 2005/11/24 NC % 20
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,/I a m ____: !
Morrow Environmental
Attention: Andrew Eason
Client Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Ma~omm Job Number:. MASB8221

QA/QC Date
Batch Analyzed

Num Init QC Type Parameter WwImmldd Value Recove~ Units QC Llmll;~
bi.’372 CON RPD [J50399..01] Total Calcium (Ca) 2005/11/24 3.2 % 20

Total Chromium (Cr) 2005/11/24 2.8 % 20
Total Cobalt (Co) 2005/11/24 3.0 % 20
Total Copper (Cu) " 2005/11/24 1.1 % 20
Total Iron (Fe) 2005/11/24 3.8 % 20
Total Lead (Pb) 2005/11/24 NC % 20
Total Magnesium (Mg) 2005/11/24 0.2 % 20
Total Manganese (Mn) 2005/11/24 6.2 % 20
Total Molybdenum (Mo) 2005/11/24 NC % 20
Total Nickel (N~ 2005/11/24 4.3 20
Total Phosphorus (P) 2005/11/24 6.3 % 20
Total Potassium (K) 2005/11/24 NC % 20
Total Selenium (Sa) 2005/11/24 NC % 20
Total Silver (Ag) 2005/11/24 NC % 20
Total Sodium (Na) 2005/11/24 NC 20
Total Slmrdium (St) 2005/11/24 5.1 % 20
Total Sulphur (S) " 2005/11/24 NC 20
Total Thallium (’g) 2005/11/24 NC % 20
Total "fin (~n) 2005/11/24 NC % 20
Total T#enlum (’ri) 2005/11/24 0.4
Total Uranium (U) 2005/11/24 NO
Total Vanadium {V) 2005/11/24 2.8 % 20
Total Zinc (Zn) 2005/11/24 2.4 % 20
Total Zirconium (Zr) 2005/11/24 NC % 20

ND = NOt dote(.-tad
NC = Non-calculable
RPD =. Relative Percent Difference
QC Standard = Quality Control Standard
SPIKE = Forthqad sample
1) Please note that the mcuve~y of some cumpounds am outside control limHs however the overall q.ality cuntrol for t~is analysis meots our
ic~eptab~E’y cr~terle.
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I Fre~%:. (866) 747~749

WATERWORKS N~JMBER:

¯ I " " " ~.’"

Quota~on #:
Sobm~ted B~.

the undemigned, hereby a~:knowiedge ~ne unde .r~anding

I

-39334S"

i

On the baqk.~)f this form."

DUE DATE:



Is’this submission a "resampllng" due to previously reported adverse conditions?

** UNLESS CLEARLY IDENTIFIED’ALL WATER SAMPLES RECEIVED AT MAXXAM ANALYllC-8 WILL BE TREATED.AS
NOI~-POTA~LE’ASD.WILL NO~ BE SLIBJ~CT TO THE REQUIREMENTS’UNDER THE SDWA REGULAlION. ~’ -"
* IF DRINKINGWATER, IDENTIFY.AS =RAW", "TREATED’, =DISTRIBUTION" OR "PLUMBING"

~;ample IdenUfl©affon

~dicate Preferred I DUE DATE:" ~.~"

RUSH:

=1 the undersigned, hemby~acknowledge:the understanding’and acceptance :o~
REQUESTED BY:. (Signature/Print) ¯



i Maxxam Job #: A5B9647
Repod Date: 2005/11/30

Morrow Environmental Consultants Inc
Client Project #: W053011A/CP SOURIS YARD
Project name: SOURIS MB
Your P.O. #: EA780
Sampler Initials:

I
I
I
I
I
I
I
I
I
I

GENERAL COMMENTS

Sample J57005-01:F1BTEXHS-S: Sample diluted due to high concentration of target analytes. The DL’s were adjusted accordingly.

Sample J57006-01: F1BTEXHS-S and F24FID-S analyses:
high concentration of target analytes. The DL’s were adjusted accordingly.

Sample J57006-01: F24FID-S:
Sample was diluted due to high concentration of target compounds. The DLs were adjusted accordingly.

Sample diluted due to

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

PAH Compounds in Soil by GCIMS (ELM): Due to metdx Jnterferencos, ma~]x spike required ditutfon. DLs were adjusted accordingly. The
recoveries for some target analytas in the mstdx spike were net reported due to the presence of these parameters in high concentration In the
parent sample.
Dupllcote results for QC batch 874557 exceeded the RPD acceptance criteria. This is likely due to the heterogeneity of the sample.

Results relate only to the items tested.
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1
Morro~ Environmental CI~I~’~’~&~
Attention: Andrew Eason
Client Project #: W053011NCP SOURIS.YARD
P.O. #: EA780
Project name: SOURIS MB

Quality Assurance Report
Maxzem Job Number: MASB9647

QA/QC Data
Batch Analyzed

Num Init QC Type Parameter Wyylmm/dd Value Recovery873250 JKA MATRIX SPIKE o-Terphenyl 2005/11125 106
F2 (C10-C16 Hydrocarbons) 2005/11125 83
F3 (C16-C34 Hydrocarbons) 2005/11/25 83
F4 (C34-C50 Hydrocarbons) 2005/11/25 83Spiked Blank o-Terphenyl 2005/11/25 100
F2 (C10-C16 Hydrocarbons) 2005/11/25 101
F3 (C16-C34 Hydrocarbons) 2005/11/25 101
F4 (C34-C50 Hydrocarbons) 2005/11/25 101Method Blank o-Teqohenyl 2005/11/25 103
F2 (C10-C16 Hydrocarbons) 2005111/25 ND, DL=10
F3 (C16-C34 Hydrocarbon==) 2005/11/25 ND, DL=I0
F4 (C34-.C50 Hydrocarbons) 2005/11/25 ND, DL=10

RPD F2 (C10-C16 Hydrocarbons) 2005/11/25 NC
F3 (C16-C34 Hydrocarbons) 2005/11/25 NC
F4 (C34-C50 Hydrocarbons) 2005/11/25 NC

873269 TDP MATRIX SPIKE 1,4.-DiSuombenzene 2005/11/25 93
4-Bromofluorobenzene 2005/11/25" 98
D10-Ethytbenzene 2005/11/25 97
D4-1,2-Dichloroethane 2005/11/25 110
Benzene 2005/11/25 92
Toluene 2005/11/25 88
Ethylbenzene 2005/11/25 88
o-Xylene 2005/11/25 94
p÷m-Xylene 2005/11/25 89
F1 (C6-C10) 2005/11/25 61Spiked Blank t,4-Difluombenzena 2005/11/25 100
4-BmmoSuombenzene 2005/11/25 101
0’~0~.~thylbenzene ........ 2005/11/25 ¯ 100
D4-.1,2-Dichloroethan~ 2005/11/25 100
Benzene 2065/I 1125 91
Toluene 2005/11/25 90
Ethylbenzene 2005/11/25 92
o-Xylene 2005111/25 97
p+m-Xylene 2005/11/25 94
F1 (C6-C10) 2005/11/25 80

Method Blank 1,4-Difluombenzene 2005/11/25 100
4-BmmoSuombonzene 2005/11/25 1(~O
D10-Ethylbenzene 2005/11/25 100
D4-1,2-Dichloroethaca 2005/11/25 101
Benzene 2005/11125 ND, DL=0.02
Toluene 2005111125 ND, DL=0.02
Ethylbenzene 2005/11/25 ND, DL=0.02
o-Xylene 2005/11/25 ND, DL=0.02
p+m-Xylane 2005/11/25 ND, DL=0.04
Total Xylenes 2005/11/25 ND, DL=0.04
F1 (C6-C10) 2005/11/25 ND, DL=10
F1 (C6-C10) - BTEX 2005/11/25 ND, DL=I0

RPD Benzene 2005/11/25 NC
Toluene 2005/11/25 NC
Ethylbenzena 2005/11/25 NC
o-Xylene 2005/11/25 NC
p+m-Xylene 2005/11/25 NC
Total Xylenes 2005/11/25 NC
F1 (C6-Cl O) 2005111125 NC
F1 (C6-C10) - BTEX 2005111/25 NC

873738 SPT RPD Moisture 2005/11125 0.5
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QC Umit~;
% 30.130

6o.15o!
% 6o-13~/

% 60-130!

%
%

% 60-1401
% 30- 13~
% 60-14~
% 60-14~
% 60-14~
% 60-140
% 60-140
% 60 o140
% 60-140
% 60 - 140
% 60-140

% 60-14~
% 60 - 140
% 60-140
% 60-140
% 60-140
% 60-140
% 60-140

u~9
uglg
uglg

%
% 50
% 50

%
% ~o
% 50

1740 Campobello Road, Mississauge, Ontario Canada L5N 2L8 Tel: 905-817-5700 Toll free:800-563-8266 Fax: 905-817-5777



Morrow Environmental
Attention: Andrew Eason
Client Project #: W053011A/CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS MB

QA/QC
Batch

Num Init QC "~pe
574331 SPT RPD
874557 MWG MATRIX SPIKE

Spiked Blank

Method Blank

Quality Assurance Report (Continued)
Maxxam Job Number:. MASB9647

Date
Analyzed

Parameter yyyylmmldd Value Recovery Units QC L;.,;~
Moisture 2005/11/26 0 % 50D10.-Anthracone 2005/11/30 111 % 30-130
D14-Terphnnyl (FS) 2005/11130 55 % 30 - 130
DT-Quinoline 2005/11/30 86 ¯ % 30-130D8-Aconaphthytsne 2005/11/30 91 % 30 - 130
Acenaphthene 2005/11/30 79 % 30 - 130
Aconaphthylene 2005/11/30 76 % 30 - 130
Anthracene 2005/11/30 93 % 30- 130Benzo(g,h,i)pe~lene 2005/11/30 35 % 30 - 130
Dibenzo(a,h)anthracene 2005/11/30 82 % 30 - 130
Fluorena 2005/11130 100 % 30 - 130
1-Methylnaphthalene 2005/11/30 96 % 30- 130
2-Methylnaphthalenn 2005/11/30 95 % 30 - 130Naphthalene 2005/11/30 91 % 30 - 130
D10-Anthracone 2005/11/30 51 % 30-130D14-Terphenyl (FS) 2005/11/30 85 % 30 - 130D7-Quinollne 2005/11/30 86 % 30- 130DS-Aconaphthylene 2005/11/30 77 % 30- 130
Acenaphthece 2005/11/30 74 % 30-130
Acenaphthylnne 2005/11/30 69 % 30- 130
Anthracene 2005/11/30 53 % 30 - 130
Benzo(n)enthracene 2005/11130 93 % 30 - 130Benzo(a)pyrenn 2005/11/30 77 % 30 - 130Benzo(b/j)fiuoranthene 2005/11/30 86 % 30- 130
Benzo(g,h,I)pe~ylane 2005/11/30 101 % 30- 130
Benzo(k)lluoranthene 2005/11/30 86 % 30- 130
Ch~ysene 2005/11/30 90 % 30 - 130
Dibenzo(~,h)an~hr~n~. 2005/11/30 99 % 30- 130
Ruoranthnne 2005/11/30 92 % 30- 130
Fluomne 2005/11/30 75 % 30 - 130
Indeno(1,2,3-cd)pymne 2005/11/30 101 % 30 - 130
1-Methylnaphthatsne 2005/11/’30 95 % 30- 130
2-Methylnaphthalene 2005/11/30 93 % 30 - 130
Naphthalene 2005/11/30 83 % 30- 130
Phnnanthrene 2005/11/30 86 % 30- 130
Pyrene 2005/11/30 gO % 30 - 130D10-Anthmcone 2005/11/30 79 % 30- 130D14-.Terphenyl (FS) 2005/11/30 84 % 30 - 130
D7-Quinoline 2005/11/30 80 % 30- 130
D8-Acenaphthylene 2005/11/30 77 % 30- 130
Aconephthene 2005/11/30 ND. DL=0.01 uglg
Aconaphthylene 2005/11/’30 ND. DL=0.005 uglg
Anthracene 2005/11/30 ND, DL=0.005 uglg
Benzo(a)anthracene 2005/11/30 ND, DL=0.01 ug/g
Benzo(a)pyrene 2005/11/30 NO, DL=0.005 ug/g
Benzo(b/j)fluoranthene 2005/11/30 NO, DL=0.O05 ug/cj
Benzo{g.h;i)perylnn~ 2005/11/30 ND, DL=O.02 ug/g
Benzo(k)fluoranthene 2005/11/30 ND, DL=0.01 ug/g
Chrysena 2005/11/30 NO. DL=O.01 ucj/g
Dibenzo{a.h)anthrecene 2005/11130 ND, DL=O.02 ug/g
Fluoranthene 2005/11/30 ND. DL=O,005 ug/g
Fluomne 2005/11/30 ND, DL=O.O05 uglg
Indnno(1,2,3-cd)pyrene 2005/11130 ND, DL=O.02 uglg
1-Methylnaphthalene 2005/11/30 ND. DL=O.005 uglg
2-Methylnaphthalene 2005/11130 ND, DL=O.005 uglg
Naphthalene 2005/11/30 ND, DL=0.O05 uglg
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Morrow Environmental C~’~’~’~’~f’s’~ ~11~
Attention: Andrew Eason
Cflent Project #: W053011MCP SOURIS YARD
P.O. #: EAT80
Project name: SOURIS MB

Quality Assurance Report (Continued)
Maxxam Job Number. MASB9647

QA/QC Date
Batch Analyzed

Num tnlt QC Type Parameter yywImrrddd " Value Recovery
874557 MWG Mathu~ Blank Phenanthmne 2005/11/30 ND, DL=0.005

Pymne 2005/11130 NO, DL=0.005
874978 BGI MA’~RIX SPIKE Total Phcophoms (P) 2005/11/29 88

Total Potassium (K). 2005/11/29 125
QC STANDARD Total Phcophoms (P) 2005/11/29 110

Total Potassium (K) 2005/11/29 100
Method Blank Total Phosphorus (P) 2005/11/29 ND. DL=20

Total Potassium (K) 2005/11/29 ND, DL=200
875089 CON MATRIX SPIKE Total Antimony (Sb) 2005/11/29 102

Total Arsenic (As) 2005/11129 102
Total Badum (Be) 2005/1 II29 98
Total Beryllium (Be) 2005/11/29 101
Total Bismuth (Bi) 2005/11/29 113
Total Cadmium (Cd) 2005/11/29 95
Total Chromium (Cr) 2005/11/29 107
Total Cobalt (Co) 2005/11/29 103
Total Copper (Cu) 2005/11/29 108
Total Lead (Pb) 2005/11/29 104
Total Molybdenum (Mo) 2005/11/29 100
Total Nickel (Ni) 2005/11/29 105
Total Selenium (Se) 2005/11/29 95
Total Silver (Ag) 2005/11/29 99
Total Sodium (Na) 2005/11/29 122
Total Sulphur {S) 2005/11/29 114
Total Thallium (7"1) 2005/11/29 98
Total Tin (Sn) 2005/11/29 98
Total Vanadium (V) 2005/11/29 122
Total Zinc (Zn) ... 2005/:11/29. 124

QC SYAI~DA~,D Total ~mlnum (AI~ 2005/11/29 89
Total Arsenic (As) 2005/I 1/29 124
Total Bedum (Be) 2005/11/29 112
Total Calcium (Ca) 2005/11129 90
Total Chromium (Cr) 2005/11129 97
Total Cobalt (Co) 2005/11/29 108
Total Copper (Cu) 2005/11/29 113
Total Iron (Fe) 2005/11/29 113
Total Lead (Pb) 2005/11/29 107
Total Magnesium (Mg) 2005/11/29 106
Total Manganese (Mn) 2005/11/2§ 111
Total Nickel (Ni) 2005/11/29 111
Total Phosphorus (P) 2005/11129 101
Total Potassium (K) 2005/11129 91
Total Strontium (Sr) 2005/11/29 104
Total Titanium (T~ 2005/11/29 126
Total Vanadium (V) 2005/11/29 112¯ Total Zinc (Zn) 2005/11/29 110

Method Blank Total Aluminum (AI) 2(~05/11/29 ND, DL=50
Total Antimony (Sb) 2005/11/29 ND, DL=I
Total Arsenic (As) 2005/11129 ND, DL=I
Total Beduin (Be) 2005111129 ND, DL=0,5
Total Beryllium (Be) 2005/11129 ND, DL=0.5
Total Bismuth (BI) 2005/11/29 ND, DL=5
Total Cadmium (Cd) 2005/11/29 ND, DL=0.3
Total Calcium (Ca) 2005/11/29 ND, DL=50
Total Chmmlem (Cr) 2005/11/29 ND, OL=0.5
Total Cobalt (Co) 2005/11/29 ND, DL=0.5

Units QC Llmlta
uglg
uglg
% 75-125
% 75 - 125
% 89-111
% 44-156
ug/g
.g/g
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 75-125
% 50-150
% 30-170
% 70-130
% 77-123
% 40-160
% 75-125
% 73-127
% 61-138
% 54-146
% 69-131
% 71-129
% 61-139
% 89-111
% 44-156
% 73-127
% 45-165
% 50-150
% 72-128
ug/g
ug/9
uglg
ug/g
uglguglo
uglg
uglg
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Morrow Environmental Co~]~t~l~analS’l~cs’c°m

Attention: Andrew Eason
Client Project #: W053011A/CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS MB

Quality Assurance Report (Continued)
Maxxam Job Number: MA589647

QA/QC
Batch

Num Inlt    QC Type
875089 CON Method Blank

RPD

875529 LS    QC STANDARD
Method Blank
RPD [J57001-01]

875762 NMO MATRIX SPIKE

Date
Analyzed

Parameter yy~/hnm/dd Value Recov~p/ Units QD LIn~it~
Total Copper (Cu) 2005/11129 ND, DL=0.5 uglg
Total Iron (Fe) 2005/11/29 ND, DL=50 ug/g
Total Lead (Pb) 2005/11/29 ND, OL=I
Total Magnesium (Mg) 2005/11/29 ND, DL=50 ug/g
Total Manganese (Mn) 2005/11/29 ND, DL=I uglg
Total Molybdenum (Mo) 2005/11/29 NO, DL=O.5 ug/g
Total Nickel (Ni) 2005/11/29 ND, DL=0.5 ug/g
Total Phosphorus (P) 2005/11/29 ND, DL=20 uglg
Total Potassium (K) 2005/11/29 ND, DL=200 ug/g
Total Selenium (So) 2005/11/29 ND, DL=I ug/g
Total Silver (Ag) 2005/11/29 ND, DL=0.3 uglg
Total Sodium (Na) 2005/11/29 ND, DL=100 ug/g
Total Strontium (St) 2005/11/29 ND, DL=I ug/g
Total Sulphur (S) 2005/11/29 ND, DL=50 ug/g
Total Thallium (11) 2005/11/29 ND. DL=I ug/g
TtYial Tin (Sn) 2005/11/29 ND, DL=I ug/9
Total Titanium (’l’i) 2005/11/29 ND, DL=5 ug/g
Total Uranium (U) 2005/11/29 ND, DL=20 ug/g
Total Vanadium (V) 2005/11/29 ND, DL=0.5 ug/g
Total Zinc (Zn) 2005/11/29 ND, DL=3 ug/g
Total Zirconium (Zr) 2005/11/29 ND, DL=5 ug/g
Total Antimony (Sb) 2005/11/29 NC % 20
Total Amenic (As) 2005/11/29 NC % 20
Total Badum (Ba) 2005/11/29 8.1 % 20
Total BepJlllum (Be) 2005/11/29 NC % 20
T~tal Cadmium (Cd) 2005/11/29 NC % 20
Total Chromium (Dr) 2005/11/29 14.7 % 20
Total (~obalt.(Co) 2005/11/29 NC % 20
Total Copper (Cu) 2005/11/29 9.6 % 20
Total Lead (Pb) 2005/11/29 NC % 20
Total Molybdenum (Mo) 2005/11/29 NC % 20
Total Nickel (Ni) 2005/11/29 1.2 % 20
Total Selenium (So) 2005/11/29 NC %
Total Silver (Ag) 2005/11/29 NC % 2C
Total Thallium (TI) 2005/11/29 NC % 2C
Total Vanadium (V) 2005/11/29 1.2 %
Total Zinc (Zn) 2005/11/29 NC % 20’
Conductivity 2005/11/29 100 % 85 - 115
Conductivity 2005/11/29 ND, DL=2 umho/cm
Conductivity 2005/11/29 0 % 35
010-Anthraosna 2005/11/30 95 % 30 - 130
O~,4-Terphen¥1 (FS) 2005/11/30 93 % 30-130
DT-Quinolios 2005/11/30 85 % 30 - 130
DS-Acenaphthylane 2005/11/30 96 % 30 - 130
Acenaphthene 2005/11/30 66 % 30 - 130
Acenaphthylene 2005/11/30 64 % 30 - 130
Anthracene 2005/tl/30 71 % 30 - 130
Benzo(a)anthracene 2005/11/30 77 % 30 - 130
Benzo(a)pyrene 2005/11/30 72 % 30 - 130
Benzo(bij)fluoranthene 2005/11/30 78 % 30 - 130
Benzo(g,h,I)perylene 2005/11/30 78 % 30 - 130
Senzo(k)’~uoracthene 2005/11/30 74 % 30 - 150
Chrysene 2005/11/30 76 % 30 - 130
Dibenzo(a,h)anthraosne 2005/I 1130 74 % 30 - 130
Fluorantheno 2005/11130 79 % 30 - 130
Fluomne 2005/11/30 71 % 30 - 130
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Morrow Environmental cd~’~’~l]t~’=r;.t’~Jn=n=l)’t~=s°=°m
Attention: Andrew Eason
Client Project #: W05301 tA/CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS MB

Quality Assurance Report (Continued)
Ma~em Job Number:. MA5B9647

QA/QC
Batch

Num Init QC Type
u,,~,,~2 NMO MATRIX SPIKE

Date
Analyzed

Parameter yyyylmnVdd Value" Recovery Units QC Limi
;.d=.u(1.2,3-cd)wrene 2005/11/30 78 % 30 - 130
1-Methylnaphthalene 2005/11/30 67 % 30-130
2-Methylnaphthalene 2005/11/30 6~ % 30 - 130Naphthalene 2005/11/30 62 % 30 - 130Phenanthrene 2005/11/30 70 % 30- 130
Pyrece 2005/11130 78 % 30- 130

Spiked Blank D10-Anthracene 2005/11/30 107 % 30 - 130
D14-Terphenyl (FS) 2005/11/30 96 % 30 - 130
D7-Quinoline 2005/11130 101 % 30-130
D8-Acenaphthylece 2005/11/30 108 % 30-130
Acenaphthene 2005/11/30 71 % 30 - 130Acenaphthylece 2005/11/30 71 % 30 - 130
Anthracene 2005/11/30 76 % 30- 130
Benzo(a)anthracene 2005/11/30 78 % 30-130
Benzo(a)pyrene 2005/11/30 68 % 30-130
Benzo(b/j)fluoranthene 2005/11/30 74 % 30 - 130
Benzo(g.h.i)pewlene 2005/11/30 78 % 30 - 130
Benzo(k)fluoranthene 2005/11/30 78 % 30- 130
Chr/aene 2005/11/30 78 % 30-130
Dibenzo(a,h)anthracene 2005/11/30 75 % 30-130Fluoranthece 2005/11/30 77 % 30-130
Fluorene 2005/11/30 75 % 30 - 130
Indeno(1,2,3-~d)pyrene 2005/11/30 74 % 30 - 130
1-Methylnaphthalene 2005/11/30 74 % 30 - 1302-Methylnephthalene 2005/11/30 76 % 30 - 130
Naphthalene 2005/11/30 70 % 30 - 130Phenenthrece 2005/11/30 71 % 30 - 130
Py.m...n~ 2005/11/30.. 77 % 30 - 130

M~)tho(~ Bl~k D10-Anth~:acene 2005/11/30 110 % 30 - 130
D14-Terphenyi (FS) 2005/11/30 90 % 30 - 130
DT-Quinoline 2005/11/30 96 % 30 - 130
OB-Acenephthylene 2005/11/30 103 % 30 - 130
Acenaphthene 2005/11/30 ND, DL=0.01 ug/g
Acecephthylene 2005/11/30 ND, DL=O.005 ug/g
Anthracene 2005/11/30 ND, DL=O,005 uo/g
Benzo(a)anthracene 2005/11/30 ND, DL=O.01 ug/g
Benzo(a)pyrene 2005/11/30 ND, DL=0.005 ug/g
Benzo(b/j)fluoranthece 2005/11/30 ND, DL=0.005 ug/g
Benzo(g,h,i)pe~ylene 2005/11/30 ND, DL=0.02 ug/g
Benzo(k)fluoranthene 2005/11/30 ND, DL=0.01 ug/0
ChPjaene 2005/11/30 NO, DL=0.01 ug/g
Dibenzo(a,h)anthracene 2005/11/30 ND, DL=0.02 ug/g
Fluoranthene 2005/11/30 ND, DL=0.005 ug/g
Fluomne 2005/11/30 ND, DL=0.005 ug/g
Indeno(1.2.3-cd)pymne 2005/11130 ND, DL=0.02 ug/g
1-Methylnaphthalene 2005/11/30 ND. DL=0.005 ug/g
2-Msthylnephthalene 2005/11130 ND, DL=0.005 ug/g
Naphthalene 2005/11130 ND. DL=0.005 ug/g
Phenanthmne 2005/11/30 ND, DL=0.005 ug/g
Pymce 2005/11/30 ND, DL=0.005 ug/g

RPD D14-Terphenyl (FS) 2005/11130 5.2 % N/A
Acenaphthene 2005/11130 NC % 50
Acenaphthylene 2005/11/30 NC % 50
Anthracene 2005/11/30 NC % 50
Benzo(a)anthracece 2005/11/30 NC % 50Benzo(a)pymne 2005/11/30 NC % 50
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Mon’ow Environmental Co~’~’~="t’~=’©em
Attention: Andrew Eason
Client Project #: W053011A/CP SOURIS YARD
P.O. #: EAT80
Project name: SOURIS MB

Quali~ Assurance Report (Continued)
Maxxam Job Number:. MA5B9647

QA/QC
Batch

Num Init QC Type
875762 NMO RPD

875840CCI MATRIX SPIKE
[J57001-01]

Spiked Blank

Method Blank

RPD [J57001-01|

Date
Analyzed

Parameter ywy/mm/dd Value Recovery Units
Benzo(b/J)fluoranthene 2005/11/30 NC
Benzo(g,h,i)perylene 2005/11130 NC %
Benzo(k)fluomnthene 2005/11/30 NC
Chrysene 2005/11/30 NC %
Dibenzo(a,h)anthracene 2005/11/30 NC %
Fluoranthene 2005/11130 NC
Fluorene 2005/11/30 NC %
Indeno{1,2,3-cd)pyrene 2005/11/30 NC %
1-Methylnaphthalene 2005/11/30 NC
2-Methylnaphthalene 2005/11/30 NC %
Naphthalene 2005/11130 NC %
Phenanthmne 2005/11130 NC %
Pyrene 2005/11130 NC %

Nitrite (N)
Nitrate (N)

’ Nitrite (N)
Nitrate (N)
Nitdte (N)
Nitrate (N)
Nitrate + Nitdte
Nitrite (N)
Nitrate (N)
Nitrate + Nitdte

2o fi/3o
2005/11/30
2005/11/30
2005/11/30
2005/11/30
2005/11/30
2005/11/30
2005/11/30
2005/11/30
2005/11130

101 %
107
105
100

ND, DL=0.5 ug/g
NO, DL=2 ug/g
ND, DL=2.5 ug/g
NC
NC %
NC

ND = Not detected
NIA = Not Applicable
NC = Non-calculable
RPD = Relati;,~ P~.e~t Difference
QC Standard = Quality Control Standard
SPIKE = Fodified sample

QC Limits
50
50
50
50
50
50
50
50
5O
50
50
50
5O

75-125:
75-125
85-115
85-117

25
28
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- v i,,,.i CHAINOF CUSTODY RECORD -

If yes, whichregulation app{ies?
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A~enfion: Andrew Eason
Morrow

.................. I4~0-~larence-Ave ....................
Unit E
Winnipeg, MB
CANADA R3T IT6

~8 B7.,

’4

MAXXAM JOB #: A5C8587
Received: 200S/12115, 11:17

Sample Matrix: WATER
# Samples Received: 8

Your P.O. #: EA780
Your ~ject #: W053011A CP SOU~S YARD
Site: SOU~S, MB
Your C.O.C. #: 0~13334

Report Date: 2006/03~20
This report dated: 200~03~0 supersedes previous wport dated: 2005/12/23

Analym~ Labomto~/Methed
2005/12/19Ont SOP-0~16

CERTI~CATE OF ANALYSIS

i Seientific Specialist

Total cover pages: 1
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Maxxam Job #: A5C8,587
Report Date: 2006103/20

Monow Environmental
Client Project #: W05301 IA CP SOURIS YARD
Project name: SOURIS, MB
Your P,O, #: EA780
Sampler Initials:

tDL 2C Batch

ELEMENTS BY ATOMIC SPECTROSCOPY (~NATER)

Max]tam ID J98043 J98044
9empllng D~t~ 2005t12/1z Z005/12/12--

14:30 14:40
~OC Number 004133 004133

Unffs MW05-24-051212 ICBatch [’.BLANK-081212

~ETALS

:)lssolved Aluminum (AJ) ug/L ND 889424 ND 5 889421
:)lssolved An0mony (Bb) u~l. ND I 889424 ND 1 889421
~lssolved Arsenic (As) ug/L 23 889424 ND 1 889421
:)isoolved Barium (Be) ng/L 970 889424 ND 5 889421
3issoJved Beryfllum (Be) ug/L ND 889424 ND 0.5 889421
]ssolved B~smuth (BI) ug/L NO 889424 NO 1 889421
~/sso/ved ~oron (13) u~ 120 880424 NO 10 889421
~lssolved Cadmium (Cd) ugh1. ND 889424 ND 0.1 889421
:)lesolved CaJdum (Ca) ug/L 1709O0 889424 ND 200 88~421
:)lssolved Chromium (Cr) ug/L ND 889424 ND 8 889421
~)L~nulved CobaB (Co) ug/L 7.8 889424 ND 0.5 889421
:)lssolved Copper (Cu) ng/L ND 889424 ND 1 889421
:~ssolved Iron (Fe) ug/L 7100 889424 ND 9O 889421
~)issolved Lead (Pb) ng/L ND 889424 1.3 0,5 889421
~lssolved Uth|um (U) ugh. 44 889424 NO 5 889421
:)lssolved Magnesium (Mg) ng~L 61000 889424 ND 50 889421
]ssolved Manganese (Mn) ug/L 6200 889424 NO 2 889421
~lssolved Molybdenum (Mo) uglL 14 889424 ND 1" 889421
:)lssolved Nickel (NI) ug/L 13 889424 ND 1 889421
:)lssolved Potasolum (K) ~ 3900 889424 ND 200 889421
:~lesolved Selenium (Se) ug/L 2 889424 ND 2 889421
[~ssoived Silloon (BI) ~ 15000 88g424 NO 50 889421
[~lssolved Silver (Ag) ug/L ND 889424 ND 0.8 889421
DlesoNed Sodlum (Na) lug/L 29O0~ 889424 ND 100 .~421
Dissolved S=n0um (Br) lUg~l. 39o 889424 ND 1 889421
Dissolved Tellurium (’l’e) lug/L ND I 889424 ND 1 889421
Disso~ed Thallium (T1) ~g~. ND 989424 ND 0.05 889421
Dissolved Thodum (Th) ug/I. ND 889424 ND 1 889421
Dissolved Tin (Sn) ~g/L ND 8894~, ND 1 889421
OIssoh~d Titanium (’n) ug/L ND 889424 ND , 5 889421

ND = Not detected
RDL = Repodable Detection Umlt
;QC Berth = Qua0ty ConSul 8arch

I
I
I

I
iI

I
I
I
I
I
I
I
I
I
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Maxxam Job #: A5C8587
Report Date: 2006/03/20

!
Morrow Environmental
Client Project #: W053011A CP SOURI$ YARD
Project naroe: SOURIS, MB
Your P.O. #’: EA780
Sampler Initials:

I
I
I
I
I

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID J980~3 J98044
ab-"~pll~’D~te ’200rdl 2/t 2 2~05/12/t 2

14:30 14:40
COC Number 004133 004133

Jnlts ~1W05-24-06t212 C Batch i’,BLANK-051212 RDL QC Batch

Dleenk’ad Tungsten (W) ug/L ND 889424 ND 1 889421

Dissolved Uranium (U) ug/L 4.1 889424 ND 0.1 889421

Dissolved Vanadium (V) ug/L ND 889424 ND 1 889421

Dissolved Zinc (Zn) ug/L ND 889424 ND 5 889421

Dissolved Zirconium (Zr) ug/L ND 888424 ND 1 889421

NUTRIENTS

DIssok’ed Phosphorus (P) ug/L ND 889424 ND 50 889421

ND = Not detected
RDL = Reportable Datectlen Umlt
QC Batch = ~uallty Control Batch
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.Maxxam Job #: A5C8587
Report Data: 2006/03/20

Morrow Environmental
Client Project #:. W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EAT80
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY {WATER)

Maxxam ID
~Bntpllng uat~

¯ COC Number
Units

J98045 J08046 J98047
-,uu5/12/iv zuu=lwlz --2005/12/12

14:45 15:20 16:07
004133 004133 004133

F.BLANK-051212 MW05-20-051212 MW05-25-061212 RDL 2C Batch

METAI.~
Dleso~I Aluminum (AJ) ug/L 29

Die, dyed Angmony (Sb) l ug/L ND

Dls~olved A~seflla (As) u~l. ND
DlsSO/Ned Badum (Be) ug/I. ND
Dissolved Ben/Ilium (Be) ;ug/L ND

)iusolved Bismuth {BI) jg/L ND
)lesolved Baron (B) ag/L ND
)]esok, ed Cadmium (Cd) ~ ND
)lesolved Caldum (Ca) ~ 930
)l==~ed Chmmlum (Cr) ~/L ND
)iusolved Cobalt (Co) ~ ND

)lesolved Copper (Cu) ugiI. 4

)lssolved Iron (Fe) ug/L ND

31esolved Lead (Pb) ug/L. ND

)lesolesd Lithium (U) ug/L NO

~.ssolved Magnesium (Mg) ug/L 160

Dlssoiued Manganese (Mn) ug/L 3
Dissolved MO~ (Mo) ug/L ~ ND
Dissolved Nickel (NI) ug/L NO

Dissolved Potassium (K) ug/L 270
itesolved Selenium ($s) ug/L ND
)lesolved S,lco~ (61) ugtl. 1100
~lesolved Silver (Ag) :ug/L ND
~lesdNed Sodium (Ns) ~ 2500

]lesdved Strontium (Sr) ug/I. 5

31ssolved Tellurium (’re) ug/t. ND

3iusolved Thamum (~) ug/L ND

Dissolved Thodum (’r~) ug/L ND

Dissolved Tin (Sn) ~ ND
Dtssolved Titanium (Ti) ug/L NO

NO = Not detected
~DL = Reportable Detection Limit
;IC Batch = Quality Control Batch

ND
NO
230
920"
ND
ND
2OO
ND

210000
ND
8.8
ND

36OO0
ND
50

82OOO
1500

1
6

78O0
NO

20O00
ND

25OO0
550
ND
ND
ND
ND
NO

12 5 889424

ND 1 889424

100 1 880424

1300 6 880424

ND 0.5 889424

ND 1 889424

120 10 889424

ND i0.1 889424
16O000 1200 889424

ND I 5 889424

12 ~0.5 889424

ND 1 889424
20000 50 889424

ND 0.5 889424

36 5 889424

53000 50 889424

1300 2 889424

8 1 ~ 889424

18 1 889424
3500 200 889424

ND 2 889424

31000 50 889424

ND 0.5 889424

19000 100 889424

640 1 889424

ND 1 889434

ND 0.05 8894~,

ND 1 80O4~A

ND 1 889424

ND 5 889424
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Maxxam Job #:, A5C8587
Report Date: 2006/03/20

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Pmjec~ name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

I
i
I
I

ELEMENTS BYATOMIC SPECTROSCOPY(WATER)

~laxxam ID

~OC Number

J98045 J98046 J08047
zuuS/12/12--- 2005/12/12-- --2005/12/12

14:45 15:20 16:07
004133 004133 004133

Jn~ts :.BLANK-081212 MW05-20-051212 blW05-25-051212 ~DL :!C Batch

)lssolvad Tungsten (W) ug/I. ND

)lssolvad Uranium (U) ug~L ND

)lssolved Vanadium (V) ugh. ND

)lssolved Zinc:: (Zn) ug/L 7

)lssolvad Zirconium (Zr) ug/L ND

~IUTRIENT$

)bsolved Phosphorus (P) ~ ND

ND

0.3

4

ND

3

240

ND 1 889424

3.1 0.1 889424

3 1 889424

8 5 889424

6 1 889424

ND 50 8894:?A

’,ID = Not detected
=.DL = Repodable Detectlon Umlt
2C Batch : Quality Conlrol Batch
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Max~am Job #: A5C8587
Repod Date: 2006/03/20

Monow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (~VATER)

~xxarn ID ,/98046 JgS04g J88050
~ampung D,;m 2005/12/12" ’2005rl2/12-- --2005/12/12-- -- --

16:12 16:45 09:30
Number                    004133                004133        004133

LJnlts ~W06-38-081212 2CBatch IRON05-27-061212 IV~V06-29-051212 |OL |CBat©h

*IETALS

)lssolved Numlnum (AI) ug/L ND 889424 ND NO 5 889421
)lssolved Antimony (Sb) ug/L ND 889424 ND NO 1 889421
)lssotved Arsenic (As) ug/L 110 889424 11 10 1 889421
)lseolved Badum (Ba) ug/I. t300 889424 170 290 5 889421
)lsselved Be~illum (Be) ugJL ND 889424 ND ND 0.5 889421
)lssolved Bismulh (Bi) ug/L ND 889424 ND ND 1 889421
)lssoNed Boron (B) ~ 110 889424 130 220 10 889421

Dlseo~vad Cadmium (Cd) ug/L ND 889424 0.5 ND 0.1 889421
)lseolved Caldurn (Ca) ug/L 150000 889424 120000 220000 200 889421

Dlsso~vad Chromium (Cr) ug/L ND 889424 ND NO 5 889421
Dissolved Cobalt (Co) ugJL 12 88947A 0.9 7.8 0,5 889421
Dlseolvad Copper (Cu) ug~ NO 889424 ND 4 1 889421
)lssolvad Iron (Fe) ug/L 21000 889424 5700 3100 50 889421
)iseolved Lead (Pb) Ug/l. ND 889424 ND NO 0.5 889421
)lsselvad LIIhlum (U) ug/L 38 889424 41 38 5 889421
)lseolvad Magnesium (Mg) ug/L 83000 889424 57000 52000 50 889421
)lssolved Manganese (Mn) ug/I. 1300 889424 1500 1800 2 889421
)lsselved Molybdenum (Mo) ug/L 6 889424 12 5 1 889421
)iseolvad Nickel (NI) ~ 18 889424 2 8 1 889421
)lseolved Potassium (K) ug/L 3400 889424 3500 7300 200 889421
3lssolved Selenium (Se) ug/L ND 889424 ND ND 2 889421
)lsedNed Silicon (S~) ug/L 31000 889424 10000 14000 50 889421
:ltseo~ed Silver (Ag) ug/L ND 889424 ND ND 0.5 889421
~)isselved Sadlum (Na) ug/l. 19000 889424 24000 26000 100 889421
:)lsselved St~o~ium (St) ug/L 650 889424 360 660 1 889421
]seolved Tellurium (l"e) ug/L ND 889424 NO ND 1 889421
]seolvad Thalilum (TI) ug/l. ND 889424 ND NO 0.05 889421
]seolved Thadum (Th) ug/L ND 889424 NO NO 1 889421
Dissolved T~n (lSn) ]g/L ND 889424 ND NO 1 889421
Dissolved Titanium (T1) ~ ND 889424 ND ND 5 889421

~D : No~ detected
ROL = Repo~lable Detection Umit
QC Batch : Quail~j Control Batch

I
I
I
I
I
I
I
I
I
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Repod Date: 2006/03/20

I
|. .

............. ~m~ll~oDe~

I
~ Nu~er

31s~ Tungs~n ~)

31s~ Umn~m (U)
~is~ Va~]um ~)

~d Zinc (Zn)

)~ ~nlum (Zr)
~mE~S "

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P,O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSGOPY(WATER)

Je~o4e I I JSeO~9 I J98O5O I I I-- --2oo,~.t~J.~ ~ ...... ~oor~z~. .... ~ ...... I ..............
I I 18:12    i I ~s:4s    l o~:3o    I I I
/ I 0~ / I ~ I ~u / / I
~nlt~ 1~51212 ~C B~h ~5~7~5t212 MW0~9~51212 ~DL ~C Batch I

ugiI. ND
ug/L 2.8
ug/L 3

ug/L 7

ug/L ND

~ID = Not detected
~DL = Reportable Dotectlon Limit
2C Batch = Quality Control Batch

889424 ND

889424 5.2

889424 ND
889424 ND
889424 NO

889424 ND

ND 1 889421
it.7 0.1 889421
ND 1 889421
10 5 889421
ND t 889421

100 50 889421
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Maxxam Job ~ A5C8587
¯ Report Data: 2006/03/20

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

PETROLEUM HYDROCARBONS (CCME)

Max]am ID

Number

J98843          J98044          J98044
2005/1~J12-- --2005/12/12-- --2005/1-2/12-- --

14:30          t4:40          14:40
004133          004133          004133

MW05-24-051212 T, BLANK-881212 T.BLANK-051212 |DL
Lab-Ou~

2C Ba~h

~1 PHC and BTEX

Benzene ug/L ND
Toluene ug/L 0.7
~U~Ibo~.~s u~. 0,4
~-Xylene ug/L 0.3

~+m-Xylene ug/L 1.1

rots1 xylones ug/L 1.4

~1 (C6-CI0) uo/L ND

~I (C6-C10)- B’rEx u~/L hiD
F2-F4 PHC

~2 (CI 0-C16 Hydrocarbons) u~t. 670

~ (C16-C34 Hydrocarbons) ug/L 500

~4 (C34-C88 Hydro~m~ons) ug/L ND
Reached Besellns st C50 ug/L YES

8urro8~ Re©ove~y ~%)
1,4-DI6uorobe~zene % 88

~-Bromotluorobenzens % 103

D10-Elhy~mzene % 95

D4-1,2-Oichloroethans % 100

o-Terphenyl % 95

ND

ND

ND

ND
ND

ND

ND
ND

188

01
105

ND

ND

ND

ND

ND
ND

"ND

ND

0,2 888826

0,2 888828

:},2 888626

:).2 888826

).4 888826
3.4 888828

100 888828

100 888826

100 889140
100 889140
100 889140

889140

86 888826
102 888826
91 888826
102 888826

889140

NO = Not detaded
~,DL = Reportable Deteotlon Umit
:~C Betc~ = Quality Co~ Batch
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Maxxam Job #: A5C8587
Repod Date: 2006/03/20

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P,O. #: EA780
Sampler Initials:

PETROLEUM HYDROCARBONS (CCME)

~taxxam ID
Sampling Date

Number
Units

J98045 J98046 J98O47
2005/12/12 2005/12/12 2005/12/12

14:45 15:20 16:07
004133 004133 004133

F.BLANK-091212 ~6N05-20-0912t2 ~1W05-25-051212 R0L QC Batch

F1 PHC and BTEX

~enzene ug~L NO

i’oluene ug/L NO
Ethylbenzane ugJL ND
)-Xytene ugh. ND

~-m-Xylene ug/L ND
total Xytenes ug/L ND
F1 (C6-C10) uglL ND
F1 (C6-C10)- BTEX ug/L ND
F2-F4 PHC

~ (cIo.c16 H~ro~rbon.) u~.
F3 (C 16-C34 Hydrocarbons) ug/L

F4 (C34-C50 Hydrocarbons) ug/1.

Reached Baseline at C50 ug/L

Surrogate Recovery (%)
1,4-Olfluorchenzenu % 96

4-Bmmofluombenzene % 107

D10-Ethylbenzone % 91

D4-1,2-DIchloroethano % 100
D-Terphenyl %

2.4
21
69
250
390
64O
3700
29O0

270OO
98OO
ND

YES

95
104
97
99
112

0.3 0.2 888826
0.9 0.2 888826
13 0.2 888826
32 0.2 888826
210 0.4 888828
240 0A 888826
1300 100 888826
1000 100 888826

22000 100 889140

7700 100 889140

ND 100 889140

YES 889140

95 888826
103 888826

94 888826

96 888826

115 889140

NO = Not detected
RDL = Repodable Oetec~on Umlt
QC Batch = Quality Co~tral Batch.
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Maxxam Job #: A5C8587
Report Date: 2008/03/20

Mon~# En,Aronmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

PETROLEUM HYDROCARBONS (CCME)

,taxx~m ID ,/98048 J98049
lampllng Oate 2005/t2/12 2005/12J12

16:12 16:45
~OC Number 004133 004133

Jnlts MW0S-38-081212 |DL MW0S-27-081212 IOL :~C Batch

¯ "1 PHC and BTEX

1~enzena ug/L 0.3 0.2 ND 888828
"oluene ug/L 0.9 0.2 ND I 1 8~8826
-’thylbenzene ug/L 12 0.2 ND ; 1 888826
)-Xytene ugil. 31 0.2 ND ! 1 888826
)÷m-Xylane ug/L 200 0.4 ND I 2 888826
r’otal Xylenes ug/L 230 0.4 ND ! 2 888826
¯ "1 (C6-C10) ug/L 1300 100 3100 500 888826

:1 (C8-C10)- BTEX ugiL 1000 100 3100 500 888826
¯ "2-F4 PHC

¯ "2(C10-C16Hydrocmbons) ug/L 25000 tOO 78000 500 880140
:3(C16-C34Hydroca~bons) ug/L 8000 100 24000 500 889140
-’4 (C34-CSO Hydrocarbons) ug/L NO 100 ND 500 889140
~aa~hed Baseline at C50 ug/]. YES YES 889140
|urrogate RecovepJ (%)

1,4-Oifluerobenzene % 96 98 888828
I-Bmmofluombenzena % 110 103 888826
)10-Ethylbe~zene % 92 83 888826
:~-l,2-Olchlomethane % 99 100 888826
)-Terphenyl % 104 t17 889140

~ID = Not detected
"~DL = Repodable Detection Umlt
:~C Batch = Quality Conlm| Batch
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Maxxem Job #: A5C8587
Raped Date: 2008/03/20

Mot’row Envimnmenta!
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P:O. #: EA780
Sampler Initials:

PETROLEUM HYDROCARBONS (CCME)

Maxxam iD J98050

~amptk~ Oats 200~12/12
09:30

COC Number 004133
/nits ~W0,~.~-051212

F1 PHC and BTEX

Benzene ug/L 140 0.2 888826

Toluene ug/L 4.9 0.2 888826

Ethyibenzene ugh- 32 0.2 888828

o-Xylane ug/L 2.5 0.2 888826

p+m-Xylene ug/L 54 0A 888826

"otalX~,/|enee ~ 57 0.4 888826

:I (C6-C10) ug/L 630 100 888826

FI (C6-C10)- BTEX ug/L 380 100 888826
F2-F4 PHC

:2(C10-C16Hydrocad0ons) ug/L 690 |00 889140

:3 (C16-C34 Hydrocarbons) ug/L ND |00 889140

:4 (C34-C50 Hydrocarbons) ug/L ND 100 888140
~ached Baseline at C50 ug/L YES 889140

|urrogate Re©ovely (%)

1,4-OIfluorobenzene % g5 888826

I-Smmofluorobenzene ’% 106 I 888828

)10-E~’~t~enzene % 94 888826

)4-1,2-Olchloroethane % g5 888826

~-Teq~heny~ % 121 889140

~ID = Not det~ted
~DL = Repodable Detect;on Limit
:~C Batch = Ouallty Control Betdt

I
I
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Maxxam Job #:. A5C8587
Report Date: 2006/03/20

Morrow Environmental
Client Project #:. W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

I
I
I

GENERAL COMMENTS

Sample J98049-01: F24FID-W Analysis:
Sample was d~lutad due to h~gh concentmtk:m of target ana;ytas. The DL’a were adjusted according[),.

FI-BTEXHS-W Analysis: Sample was diluted due to high concentmtJo~ of target compounds. The DL’a warn adjusted a~:co~dlngly.

Results relate only to the items tested.

I
I
I
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Attention: Andrew Eason
Client Project #:. W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report
Mm(xam Job Number:. MA5C8587

QA/~C Data
¯ Batch Analyzed

Num lelt QC Type Parameter y’/wlmnddd Value Recovery Units QC Limits888828 KJI MATRIX SPIKE
[J98044-03] 1,4-Difluorobenzene 2005/12/19 g6 % 70 - 130

4-Bromofluombenzene 2005/12/19 104 % 70 - 130
D10-Elhylbenzene 2005/12/19 89 % 70- 130
D4-1,2-Dlchlornetbene 2005/12/19 104 % 70- 130Benzene 2005/12/19 101 % 70 - 130Toluene 2005/12/19 gg % 70 - 130
Elhy]Benzene 2005/12/19 102 % 70- 130
o-Xylene 2005/12/19 102 % 70- 130
p+m-Xy~ene 2005/12/19 103 % 70- 130
F1 (C6-C10) 2005/12/19 85 % 70- 130

SpiP~d ~fank 1,4-Olfiuorobenzene 2005/12/19 98 % 70- 130
4-Bromofluombenzene 2005/12/18 103 % 70- 130
D10-Ethylbenzene 2005/12/19 90 % 70- 130
~4-1,2-Dlchk)roolhana 2005/12/19 100 % 70- 130
Benzene 2005/12/19 101 % 70- 130
Toluene 2005/12/19 100 % 70 - 130Elhylbenzene 2005/12/19 105 % 70- 130o-Xylene 2005/12/19 104 % 70- 130
p+m-Xytene 2005/12/19 105 % 70- 130
F1 (C6-C10) 2005/12/19 94 % 70- 130

Method Blank 1,4-Dlfluombenzene 2005/12/19 99 % 70- 1304-Bromofluorobenzene 2005/12/19 104 % 70- 130D10-Ethylbenzena 2005/12/19 92 % 70 - 130DC-l~-Oichlomelhane 2005/12/19 103 % 70- 130Benzene 2005/12/t9 ND, RDL=0.2 ug/L
Toluene 2005/12/18 ND, ROL=0.2 ug/L
Ethylbenzene 2005/t2/19 ND, RDL=0.2 ug/t.
o-Xy~ene 2005/12/19 ND, RDL--O~. ug/L
p+m-X~lene 2005/12/19 ND, RDL=0A ug/L
Total Xylenes 2005/12/19 ND, RDL=0.4 ug/L
F1 (C6-C10) 2005/12/19 ND, RDL=100 ug/l.
F1 (C6-C10) - B’rEx 2005/12/19 ND, RDL=100 ug/L

RPD [J98044-03] Benzene 2005/12/19 NC % 40Toluene 2005/12/19 NC % 40Elhylbenzene’ 2005/12/19 NC % 40o-Xylene 2005/12/19 NC % 40p+m-Xytene 2005/t2/19 NC % 40Total Xylenas 2005/12/19 NC % 40
F1 (C6-C10) 2005/12/19 NC % 40
F1 {C6-C10) - BTEX 2005/12/19 NC % 40

889140 DCA MATRIX SPIKE o-Terphenyl 2005/12/19 108 % 30 - 130
1=2 {C10-C16 Hydrocarbons) 2005/12/19 92 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2005/12/19 92 % 60-130
F4 (C34-C50 Hydrocadxms) 2005/12/19 g2 % 60-130

Spiked Blank o-Tarphenyf 2005/12/19 t08 % 30- 130
F2 (C10-C16 Hydrocarbons) 2005/t2/19 97 % 60 - 130
F3 (C16-C34 Hydrocarbons) 2005/12/19 97 % 60 - 130
F4 (C34-C50 Hydrocarbons) 2005/12/19 97 % 60- 130

Method Blank o-Teq)henyl 2005/12/19 100 % 30-130
F2 (C10-C16 HydrocaYoons) 2~05/12/19 ND, RDL=100 ugh.
F3 (C16-C34 Hydrocarbons) 2~05/12/19 ND, RDL=100 ug/l.
F4 (C34-C50 Hydrocarbons) 2005/12/19 ND, RDL=I00 ug/L

RPD 1=2 (C10-C16 Hydrocarbens) 2005/12/19 31.8 % 50F3 (C16-C34 Hydmcarb(ms) 2005/12/19 NC % 50F4 (C34--C50 HydmcaYnens) 2005/12/19 NC % 50
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Attention: Andrew Eason
Client Project #: W053011A CP 8OURI8 YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)

QA/QC Date
Batch Analyzed
N,;m Init QC Type Parameter WyyImm/dd Value Ranovew Units QC Limits889421 JBW MATRIX SPIKE Dissolved Aluminum (AI) 2005/12/20

~0~
% ~0- $20

Dissolved Antimony (Sb) 2005/12/20 % 80 - 120
Dissolved Arsenic (As) 2005/12/20 101% 80- 120
Dissolved Sedum (Be) 2005/12/20 98 % 80- 120
Diseolvad Se~411um (Se) 2005/12/20 103 % 75- 125
Dissolved Bismuth (Bi) 2005/12/20 100 % 75 - 125Dissolved Boron (B) 2005/12/20 108 % 75 - t25
Dissolved Cadmium (Cd) 2005/12/20 106 % 80 - 120
Dissolved Calcium (Ca) 2005/12/20 NC (1) % 75 - 125
Dissolved Chromium (Cr) 2005/12/20 105 % 80- 120Dissolved Cobalt (Co) 2005/12/20 103 % 80- 120Dissolved Copper (Cu) 2005/12/20 101 % 80- 120
Dissolved Iron (Fa) 2005/12/20 102 % 80- 120
Dissolved Lead (Pb) 2005/12/20 98 % 80 - 120
Dissolved LJUdum (U) 2005/12/20 t02 % 75- 125Diseolved Magnenlum (RAg) 2005/12120 102 % 80- 120Dissolved Manganese (Mn) 2005/12/20 112 % 80 - 120Dissolved Molybdenum (Mo) 2005/12/20 107 % 80 - 120
Dissolved Nickel (NI) 2005/12/20 101%. 80 - 120
Dissolved Poteselum (K) 2005/12/20 103 % 75 - 125
Dissolved Selenium (Se) 2005/12/’20 103 % 80 - 120
Dissolved Silk:on (SI) 2005/12/20 102 % 75 - 125Dissolved Silver (Ag) 2005/12/20 70~ % 80- 120
Dissolved Sedlum (Na) 2005/12/20 103 % 75 - 125
Dissolved Strontium (Sr) 2005/12/20 t00 % 80- 120
Dissolved Tellurium (Te) 2005/t2r20 105 % 75- 125
Dissolved Thallium {11) 2005/12/20 100 % 7ti- 125
Dissolved l~odum (Th) 2005/12/20 99 % 7ti- 125
Dissolved Tin (Sn) 2005/12/20 104 % 80- t20
Dissolved Titanium (TI) 2005/12/20 101 % 75 - 125Dissolved Tungsten (W) 2005/12/20 104 % 7ti - 125Dissolved Uranium (U) 2005/12/20 104 % 80 - 120
Dissolved Vanadium (V) 2005/12/20 t07 % 80 - 120

Diseolved Zirconium (Zr) 2005/12/20 104 % 75 - 125Dissolved Phosphors (P) 2ix}5/12t20 114 % 75 - 1258pi~l Blank Dissolved Aluminum (AJ) 2005/12t20 105 % 85- t15Dissolved Antimony (8b) 2005/12/20 104 % 85-115
Dissolved Arsenic (As) 2005/12/20 99 % 85 - 115
Dissolved Sedum (Be) 2005/12J20 100 % 85 - 115
Dissolved Serylllum (Be) 2005/12/20 100 % 85- 115
Dissolved Bismuth (BI) 2005/12/20 101 % 85- 115Dissolved Boron (B) 2005/12/20 99 % 85 - 115
Dissolved Cadmium (Cd) 2005/12/20 103 % 85 - 115
Dissolved CelcJum (Ca) 2005/12r20 ~0 % 85- 115
Dissolved Chromium (Cr) 2005/12/20 102 % 85- 115
Dissolved Cobalt (Co) 2005/12/20 101% 85 - 115Dissolved Copper (Cu) 2005/12/20 101 % 85 - 115
Dissolved Iron (Fe) 2005/12/20 99 % 85 - 115
Dissolved Lead (Pb) 2005/t2/20 99 % 85 - 115
Dissolved Lithium (U) 2005/12/20 95 % 85- 115
Dissolved Magnesium (Mg) 2005/12/20 103 % 85 - 115
Dissolved Manganese (Mn) 2005/12/20 98 % 85 - 115
Dissolved Molybdenum (Mo} 2005/12/20 105 % 85 - 115
Dissolved Nlck~ (NI) 2005/12/20 102 % 85 - 115
Dissolved Po~Jum (K) 2005/12/29 101 % 85 - $15
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Attention: Andrew Eason
Client Project #:. W053011A CP 8OURIS YARD
P.O. #: EA780
Project name: $OURIS, MB

Quality Assurance Report (Continued)
Mac.am Job Number:. MA5C8587

O/VQC
Batch
Num Inti OC Type

889421 JBW Spiked Blank

Method Blank

RPD

Date
Analyzed

Parameter yyyyImmidd Value Recovery Unite QC Limits
Dissolved Selenium (8e) 2005/12/20 101 % 65-115
Dissolved S]itson.(SI) 2005/12/20 103 % 85- 115
Dissolved Silver (Ag) 2005/12/20 105 % 85- 115
Dissolved Sodium (Na) 2005/12/20 103 % 85-115
Dissolved StrordJum (Sr) 2005/12/20 101 % 85- 115
Dissolved Tetiudum (’re) 2005/12/20 101 % 8~- 115
Disso|vod Thailum {TI) 2005/12/20 100 % 85-115
Dissolved Thodum (Th) 2005/12/20 98 % 85-115
Dissolved Tin (Sn) 2005/12/20 102 % 85- 115
Dissolved "ntenlum (TI) 2005/12120 98 % 85-1t5
Dissolved Tungsten ON) 2005/12/20 103 % 85-115
Dissolved Umrdum (U) 2005/12/20 103 % 85- 115
Dlssolved Vanadium (V) 2005/12/20 101 % 85- 115
Dissolved Zinc (Zn) 2005/12/20 t01 % 85-115
Dissolved 2]monium (Zr) 2005/12/20 103 % 85-115
Dissolved Phosphorus (p) 2005/12120 97 % 85- 115
Dissolved Numlnum (N) 2005/12/20 ND, RDL=5 ug/L
Dissolved Antimony (Sb) 2005/12/20 NO, RDL=I ug/L
Dissolved Amanle (As) 2005/12/20 NO, RDL:I ug/L
Dissolved Barium (Be) 2005/12/20 ND, RDL:5 ng~L
Dissolved Bexyitlum (Be) 2005/12/20 ND, RDL=0.5 ug/L
Oissolved Bismuth (BI) 2005/12/20 ND, RDL=I ug/L
Oissolvod Boron (B) 2005/12/20 ND, RDL=10 ug/L
Dissol,~d Cadmium (Cd) 2005/12/20 ND, ROL=0.1 u~L
Dissolved Caldum (Ca) 2005/12/20 ND, RDL=200 ug/L
Dissolved Chromium (Cr) 2005/12/20 ND, RDL=5 ug/L
Dissolved Cobalt (Co) 2005/12/20 ND, RDL=0.5 ng/L
Dlsoo~od Copper {Cu) 2005/12/20 ND, RDL=I ug/L
Dissolved Iron (Fe) 2005/12/20 ND, RDL:50 u~L
Dissolved Lead (Pb) 2005/12/20 ND, RDL=0.5 ug/L
Dissolved Lithium (U) 2005/12/20 ND, RDL=5 ng~L
Dissolved Ma~teslum (Mg) ¯ 2005/12/20 ND, ROL=50 ug/L
Dissolved Manganese (Mn) 2005/12/20 ND, RDL=2 ~
Dissolved Mo~odenum (Me) 2005/12/20 ND, RDL=I ngiL
Dissolved Nickel (NI) 2005/12/20 ND, RDL=I ugA.
Dissolved Potassium (K) 2005/12/20 NO, RDL=200 ug/L
Dissolved Selenium (Be) 2005/12/20 ND, RDL--2 ug/L
Dissolved SlJlson (5/) 2005/12/20 NO, RDL=50 ug/L
Dissolved Sliver (Ag) 2005/12Q0 ND, RDL=0.5 ug/L
Dissolved Sodium (Na) 2005/12/20 ND, RDL=100 ug/L
Dissolved Strontium (St) 2005/12/20 ND, RDL=I ug/L
Dissolved Tetiudum (Ta) 2005/12~20 ND, RDL=I ug/L
Oisso[vmi Thaeum (’n) 2005/12/20 NO, RDL=O.05 ug/L
Dissolved Titmium (Th) 2005/12/20 ND, RDL=I ug/L
Dissolved Tin {Sn) 2005/12/20 ND, RDL=I ug/L
Dissolved Titanium (TI) 2005/12/20 ND, RDL=5 ug/L
Dissok, ed Tungsten ON) 2005/12/20 ND, RDL=I ug/I,
Dissolved Uranium (U) 2005/12/20 ND, RDL=0.1 ug/L
D’asolvod Vanadium (V) 2005/12/20 ND, ROL=I ug/L
Dissolved Zlnc./Zn) 2005/12/20 ND, RDL=5 ug/t.
DiSsotVod ~ (Z.r) 2005/12/20 NO, RDL:I U9~
Dissolv~l Phosphorus (P) 2005/12/20 ND, RDL=~O ug/L
DL~soNed Numlnum (AJ) 2005/12/20 NC % 25
Dissolved Antimony (Sb) 2005/12/20 NC % 25
Dissolved A~sonk: (As) 2005/12/20 NC % 25
Dissolved Badum (Be) 2005/12/20 NC % 25
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Attention: Andrew Eason.
Client Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number, MA5C8587

QA/QC
Batch
Num Inlt QC Type

889421 JBW RPD

889424 JBW MA’I~IX SPIKE

Parameter ~’ylmnVdd Value Recovmy Units QC Limit
Dissolved Bawlllum (Be) 2005/12/20 NC
Dissolved Bismuth (BI) 2005/12/20 NC %. 25
Dissolved Baron (B) 2005/12/20 NC % 25
Dissolved Cadmium (Cd) 2005/12/20 0.04 % 25
Dissolved Cnidum (Ca) 2005/12/20 2.1 % 25
Dissolved Chromium (Cr) 2005/12/20 NC % 25
Dissolved Cobei~ {Co) 2005/12/20 0.06 % 25
Dissolved Copper (Cu) 2005/12/20 NC % 25
DIsenived Iron (Fa) 2005/12/20 NC % 25
Dissolved Lead (Pb) 2005/12/20 NC % 25
Dissolved Magnealum (Mo) 2005/12/20 0.4 % 25
Dissolved Manganese (Mn) 2005/12/20 0A % 25
DIsso~ved Molybdenum (Mo) 2005/12/20 NC % 25
Dissolved Nlckal (Ni) 2005/t2/20 0.5 % 25
Dissolved Potasslmn (K) 2005/12/20 6.3 % 25
Dissolved Se~so~um (Se) 2005/12/20 NC % 25
O ~;:~Ned Silicon (5/) 2005/12/20 1.7 % 25
Dissolved S~ver (Ag) 2005/12/20 NC % 25
Dissolved Sodium (Na) 2005/12/20 3,7 % 25
Dissolved Strontium {Sr) 2005/12/20 1.1 % 25
Dissolved Thallium (TI) 2005/12QO NC % 25
Dlssalved Tin (6n) 2005/12/20 NC % 25
Dissolved Titanium (’ri) 2005/12/20 NC % 25
Dissolved Uranium (U) 2005/12/20 NC % 25
Dissolved Vanadium (V) 2005/12/20 NC % 25
Dissolved Z~c (Zn) 2005/12/20 0.8 % 25
Dissolved Phosphorus {PJ 2005/12Q0 NC % 25
Dissolved Aluminum (Al) 2005/12/20 101 % 80 - 120
Dissolved Antimony (-~b) 2005/12/20 104 % 80 - 120
Dissolved Atsenis (As) 2005/12/20 99 % 80 - 120
Dissolved Badum (Ba) 2005/12120 98 % 80 - 120
Dissolved Beryllium (Be) 2005/12/20 105 % 75 - 125
Dissolved Bismuth (BI) 2005/12/20 101 % 75 - 125
Dise~Ned Boron (B) 2005/12Q0 108 % 75 - 125
Dissolved Cadndum {Cd) 2005/12/20 103 % 80 - 120
Dissolved Calcium (Ca) 2005/12/20 99 % 75 - 125
Diamd Chromium (Cr) 2005/12/20 105 . % 80 - t20
DiSS~Ned Cobalt (Co) 2005/12/20 104 % 80 - 120
Dissolved Copper (Cu) 2005/12/20 101 % 80 - 120
Dissolved Iron (Fe) 2005/t2/20 102 % 80 - 120
Dissolved Lead (Fo) 2005/12/20 97 % 80 - 120
Dissolved Llthlum (U) 2005/12120 100 % 75 - 125
Disnulved Magnsolum (Mg) 2005/12/20 98 % 80 - t20
Dissohmd Manganese (Mn) 2005/12/20 101 % ¯ 80 - t2(I
Disso’Ned Maly~denum (Mo) 2005/12/20 104 % 80 - 120
Dissolved Nldcd (NI) 2005/12/20 103 % 80 - 120
Disso;~ed Po~ (K) 2005/12./20 102 % 75 - 125
Dissolved Selenium (Be) 2005/12/20 99 % 80 - 120
Dissolved Si~issn (Si) 2005/12/20 97 % 75 - 126
Oissolved Silver (Ag) 2005/12/20 101 % 80 - 120
Dissohmd Sodium (Ne) 2005/12/20 97 % 75 - 12!
Dissolved Strontium (Sr) 2005/12/20 96 % 80 - 12(
DIsooh/ed Taliudum (l"e) 2005/12/20 102 % 75 - 12!
Dissolved Thallium (’i’l) " 2005/12120 99 % 75 o 122
Dissolved Thodum (Th) 2005/12/20 96 % 75 - 12~
Diusdved Tin ($n) 2005/12/20 102

I
.I
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AttenUon: Andrew Eason
Client Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOUR~S, MB"

Qdality Assurance Report (Continued)

Batch
Num Init QC Type

889424 JBW MATRIX SPIKE

Spiked Bleak

Date"
Analyzed

Parameter y~lmnddd Value Recovery Units QC Umltc
Dissolved Titanium (TI) 2005/12/20 100 % 75 - 125
Dissolved Tungsten ON) 2005/12/20 101 % 75 - 125
Dissolved Uranium (U) 2005/12/20 101 % 80 - 120
Dissolved Vanadium (V) 2005/12/20 105 % 80- 120
Dissolved Z]no (Zn) 2005/12/20 103 % 80 - 120
Dissolved Zimonlum (Zr) 2005/12/20 101 % 75 - 125
D~ssolved Phosphorus (P) 2005/12J20 97 % 75- 125
Dissolved Aluminum (AI) 2005/12/20 " 97 % 85-115
Dissolved Antimony (Sb) 2005/12/20 104 % 85 - 115
Dissolved A~entc {As) 2005/12/20 97 % 85 - 115
Dissolved Badum (Ba) 2005/12/20, 99 % 85 - 115
Dl~lvad BewIHum (Be) 2005/12/20 100 % 85 - 115
Dissolved Blsrnulh (Di) 2005/12/20 100 % 85 - 115
Dissolved Boron (B) 2005/12/20 104 %" 85- 115
OIsoolved Cadmium (Cd) 2005/12/20 104 % 85 - 115
Dissolved Caldum (Ca) 2005/12/20 g8 % 85 - 115
Dissolved Chromium (Cr) 2005/12/20 100 % 85- 115
Dissolved Cobalt (Co) 2005/12/20 99 % 85 - 115
DlsooIved Copper (Cu) 2005/12/20 g8 % 85 - 115
Dbsolved Iron (Fe) 2005/12/20 96 % 85- 115
Dissolved Lead (Pb) 2005/12/20 97 % 85 - 115
D~asohmd tZ, hk~n |L~) 2005/12~20 96 % 85 - 1t5
Disoalved Magnesium (Mg) 2005/12/20 95 % 85- 115
Disoo~ved Manganese (Mn) 2005/12/20 95 % 85- 115
Dissolved Molytxlanum (Me) 2005/12/20 104 % 85 - 1t5
Dissolved Nickel (Ni) 2005/12/20 100 % 85- 115
Dissolved Poteealum (K) 2005/12/20 96 % 85- 115
Dissolved Selenium (Sa) 2005/12/20 98 % 85-115
DissdNed Silicon (SI) 2005/12/20 94 % 85-115
Di~alved Sl~ver (hg) 2005/12/20 105 % 85- 115
Di~ Sodium (Na) 2005/12/20 93 % 85- 115
Dissolved Strontium (Sr) 2005/12/20 g8 % 85- 115
Dissohed Telk~d~m (Ta) 2005/12~0 102 % 85-115
Dissolved Thallium (TI) 2005/12/20 g9 % 85 - 115
Dissalved Thadum (’1~) 2005/12/20 g6 % 85- 115
Dissolved Tin (Sn) 2005/12/20 102 % 85- 115
Dissolved Titanium (’rl) 2005/12/20 97 % 86- 115
Dissolved Tungsten ON) 2005/12/20 100 % 85- 115
Dissolved Uranium (U) 2005/12/20 101 % 85- 115
Dissolved Vanadium (V) 2005/12/20 g9 % 85- 115
Dissolved Zino (Zn) 2005/12/20 g9 % 85- 1t!
Dlssolvad Zlmonlum (Zr) 2005/12/20 103 % 85- t15
Dissolved Phosphorus (P) 2005/12/20 gg % 85- 115
Dlss~ved Numlnum (AI) 2005/12/20 ND, RDL=5 ug/L

Dissolved Azsonlu (As) 2005/12/20 ND, RDL=I ug/L
Dissolved Badum (Ba) 2005/12J20 ND, RDL=5 ugiL
Dissolved Bmy~um (Be) 2005/12/20 ND, RDL=0.5 ugh-
Dissolved Blsmu~ (SI) 2005/12/20 ND, RDL=I ugiI.
Dissolved Bolon (B) 2005/12/20 ND, RDL=10 ug/L
Dissolved Cadmium (Cd) 2005/12/20 ND, RDL=0.1 ug/L
Dissolved Caldum (Ca) 2005/12220 ND, RDL=200 ug~L
Dlssolvad Chromium (Cr) 2005/12/20 ND, RDL=5 ug/L
Dissolved Cobalt (Co) 2005/12/20 ND, RDL=0.5 ugit.
Diasolvad Copper (Cu) 2005/12/20 ND, RDL=I ugh1.
Dissolved Iron (Fo) 2005/12/20 NO, RDL=50 ug/L
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Num Inlt QC Type
889424 JBW Method Blank

Dlesolved Lithium (U)
Dissotved Magnsslum (Mg)
Dlssotved Manganese (Mn)
Dissolved Mo~bdanum (Mo)

Dlss~ved Potanslum (K)
Dissolved Selan~um (Se)
Disan~ed Sigssn ($i)
Dissotved S,~,r (,~)
Dissotved Sodium (Na)
Dissotved Stront;um (Sr)
Dbsolved Telludurn (Te)
Dlsanlved ThaElum (TI)
Dissolved Thodum (Th}

Dissolved Titanium (’ri)
Dissolved Tungsten (W)
Dissolved Uranium (U)
Dissolved Vanadium (V)

Dissolved Zlmonlum (Zr)
Dissolved Pho~phums (P)
Dissolved Antimony (Sb)
Dissolved A~sanlc (As)
Dissolved Badum (Ba)
Dissotved Bawlltum (Be)
Dissolved Boron (B)
Dlasolved Cadre;urn (Cd)
Obsok~d Chromium (Cr)
Dissolved Cobalt (Co)
Dissotved Copper (C.)

Dissotved Molybdenum (Mo)
Dissotved Nickel
Dissolved Selenium (Sa)
Dissolved Silver (Ag)
Dissolved Sedlum (Na)
Dissolved Thallium (TI)
Dissolved Vanadium (V)

ND = Not detected
NC = Non-calculable
RPD = Relative Parssnt Difference
SPIKE = Fot’ltfled sample





I Attention: Andrew Eason
Morrow Environmental
1420 Clarence Ave

I Unit E
Winnipeg, MB
CANADA.    R3T IT6

I
I

MAXXAM JOB #: A5C9040

I Received: 2005/12/15, 11:14

Sample Matrix: Water

I # Samples Received: 5

I
I

Your P.O. #: EA780
Your Project #: W05301 IA/CP SOURIS YARD
Site: SOURIS, MB
Your C.O.C. #: 00413336

~O~ ° "~ "~
Report Date: 2005112/29

CERTIFICATE OF ANALYSIS

Conductivity
Condu.etivity
Pet~leum Hydro. ~E
P~mleum Hydmear~n~

Di~ol~ Me~ls ~ ICPMS
Ni~ ~O3) and Ni~ ~) in Wa~r
PAH ~mpoun~ in Wa~ ~ ~S (S~)

Quantily F..xtmcted
I N/A
l N/A
4 N/A
4 2005/12/19
4 H/A
I N/A
2 NIA
2 2005/12/20
I N/A
I N/A

Date                     Method
Analyzed LabomtoW Method Reference
2005/12/20 Ont SOP 0071 APHA 2510
2005112/21 Ont SOP 0071 APHA 2510
2005/12/20 Ont SOP-0816’ CCME CWS
2005/12/19 Ont SOP 0817 CCME Hydrocarbons
2005/12/21 Ont SOP 0624 EPA 6020
2005/12/22 Om SOP 067A EPA 6020
2005/12/21 Ont SOP-0100 SM 4500NO3 1
2005/12/21 F.PA 8270 G~JMS
2005/L2/20 Ont SOP 0067 APHA 4500H
2005/12/21 Ont SOP 0067 API-IA 4500H

I
I
I

Validated by :
C.Chem

Total cover pages: I
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Ma~ocam Job #: A5C9040
Repod Date: 2005112/29

Maxxam ID
Sampling Date

COC Number

Morrow Environmental
Client Project #: W053011 A/CP SOURiS YARD
Projec.1 name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

OREG lS3 PETROLEUM HYDROCARBONS (WATER)

Unite

K00246 K00247 K00249
2005/12/13 2005/12J13 2005/12/13

13:00 13:20 13:55
004133 004133 004133

MW05-g-051213 MW05-8-051213 RDI. MW05-32-051213RDL qC

F1 PHC and BTEX
Benzene ug/L ND
Toluene ug/L NO

Ethylbenzene ug/L ND

o-Xylene ug/L ND
p+m-Xylene ug/L ND

Total Xylenes ug/L ND

F1 (C6-C10) ug/L ND
F1 (C6-C10) - BTEX      ug/L ND
F2-F4 PHC
F2 (C10-C16 Hydrocarbons ug/L ND

F3 (C16-C34 Hydrocarbons) i ug/L ND
F4 (C34-C50 Hydrocarbons) ugJL ND

Reached Baseline at C50 ug/L YES’
Surrogate Recovery (%)

¯ 1,4,-Difluorobenzene % 100
4-Bromofluorobenzeno % 99
D10-Ethylbenzene % 102

D4-1,2-Dtchloroethane % 99
o-Te~phenyl % 90

ND 0.2 4200 4 889753
ND 0.2 13 4 889753

NO 0.2 89 4 889753

ND 0.2 280 4 888753

ND 0.4 790 8 889753

ND 0.4 1100 8 889753

. ND 100 6400 2000 889753

ND 100 ND 2000 889753

NO 100 510"

ND 100 ND

NO 100 ND

YES YES

100’ 101

99 98

.103 103
101 99

91 91

IO0

100
100

889755
889755
889755

889755

889753

889753
889753

889753

889755

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

I
I
I
I
I
I
I
I
I
I
I
I
I
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MaiD, am Job #: A5C9040

I Report Date: 2005112/29

!
Maxxam IO
Sampling Date

I F1 PHC and BTEX

Benzene

Toluene

I Ethylbenzene

o-Xytene

i p+m-X)’lene
Total Xylenes

, F1 (C6-C10)

I F1 (C8-C10) - BTEX
F2-F4 PHC

F2 (C10-C16 Hydrocad)ons

I F3 (C16-C34 Hydrocad~ons

F4 (C34-C50 Hydmcarbonn
Reached Baseline at C50

I Surrogate R=:oveP/(%)

1,4-Difluombanzene
4-Bmmotluombenzene

I D19-Et~r~nzene

i o-Teq)heny!

ND = Not detected
RDL = Rapodable Datectlon Limit

I QC Batch = Quality Control Batch

Morrow Environmental
Client Project #: W05301 tN CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

OREG 153 PETROLEUM HYDROCARBONS 0NATER)

K00252
200~12/13

14:05
004133

Units MW0~37-051213~ ROL QC Batch

ug/t. 4300 4 889753
ug/L 14 4 889753

ug/L 91 4 889753

ug/L 310 4 889753
ug/L 880 8 889753
ug/L 1200 8 889753

ug/L 6600 2000 889753
ug/L ND 2000 889753

uG/L 500 100 889755

i~/L

ND 100889755

140 100 889755
! ug/L     YES 889755

% 101 889753

% ~9 889753

.% .102 889753
% 99 889753

%----78--- 889755
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Ma)o(am Job #: A5C9040
Report Date: 2005112/29

Maxxam ID
Sampling Data

COC Number
L,

I INORGANICS

Condudivity

pH

NItdte (N)
Nitrate (N)

Nil~ate + N~tdte

Morrow Environmental
Client Project #: W053011A/CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

RESULTS OF ANALYSES OF WATER

Units

K00249 K00252
2005/12/13 2005/12/13

13:55 14:05
004133 004133

MW05-32-O51213 QC Batch MW05-37-051215 RDL QC Ba~h"

umh~cm 922
pH 7.5
mg/L ND
mg/L ND
mgtL ND

ND : Not detected
RDL : Reportable Detection Umit
QC Batch : Quality Control Batch

890090 875

890096 7.0
8g0155 NO

890155 NO

890155 ND

2 890930

0.01 890933

0.01 890599
0.1 890599

0.1 890599

I
I
I
I
I
I
I
I
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Maxxam Job #: A5C9040

I Report Date: 2005/12/29

Morrow Environmental
Client Project #: W053011A/CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY 0NATER)

Maxxam ID K00249
Sampling Date 2005/12/13

13:90
COC Number 004133

Units I MW05-9-061213

K00247 K90248
2005/12/13 2005/12/13

13:20 13:35
004133 004133

MW05-8-051213 MW05-33-4)51213 RDL QC Batch

I
I
I
I
I
I
I
I
I
I
I

METALS

Dissolved Aluminum (Al) ug/I. ND

Dissolved Antimony (Sb) ug/L 2

Dissolved Amenic (As) ug/L ND

Dissolved Badum (Be) ugi1. 130

Dissolved Beryllium (Be) ug/L ND

Dissolved Bismuth (Bi) uglL ND

Dissolved Boron (B) ug/L ’ 300

Dissolved Cadmium (Cd) ug/L ND
Dissolved Calcium (Ca) ug/L 260000

Dissolved Chromium (Cr) ug/L ND

Dissolved Cobalt (Co) ug/L 1,5

Dissolved Copper (Cu) ug/L 5

Dissolved Imn (Fe) ug/1. ND ¯

Dissolved Lead (Pb) ug/L 0,5

Dissolved Lithium (U) ug/L 66

Dissolved Magnesium (Mg) ug/L 74000

Dissolved Manganese (Mn) ug/L 620

Dissolved Molybdenum (Me) ug/L 4

Dissolved Nickel (NI) ug/L ~
D~ssolved Potassium (K) ug/L 6900

Olssolved Selenium (Se) ug/L ND

Dissolved $ilison (SI) ug/L 11000

Dissolved Sliver (Ag) ug/L 1.1

Dissolved Sodium (Na) ug/t. 33000

Dissolved Strontium (Sr) ug/L 800

Dissolved Tellurium (Te) ug/L ND

Dissolved Thallium (1"1). ug/L 0.08
Dissolved Thodum (Th) ug/L ! ND

Dissolved Tin (Sn) ug/L NO

¯ Dissolved Titanium (T1) ug/L ND

ND = Not detected
RDL = Repealable Detection Limit
QC Botch = Qua ty Centre Batch

NO
ND

3

35
ND

ND

1700
ND

230000

ND

1.5
1

ND
¯ ND

¯ 88
61000

82O

6

4
8490

2
13000

1.2

320000
570

ND
0.07

ND
ND
ND

13 5 890376

ND 1 890376

4 1 890376

350 5 890378

ND 0.5 890376

ND 1 890376

140 10 890376

0.1 0.1 890376
1̄70000 200 890376

ND 5 890375

7.8 0.5 890376
2 1 890376

340 50 890376
ND 0.5 890376

38 5 890376
49000 50 890376

2300 2 890376

3 1 890376

18 1 890376

4000 200 890376

ND 2 890376

13900 90 890376

ND 0.5 890376
28000 100 890376

490 1 890376

ND 1 890376

0.05 0.05 890376

ND 1 890376

ND 1 890376
NO 5 890376
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" Maxxam Jot) #: A5C9040
Report Date: 2005117J29

Morrow Environmental
Client Project #: W053011A/CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY(WATER)

Maxxam I0 K00246
Sampling Date 2005/12/13

13:00
COC Number 004133

Units MW05-9-O51213

K00247 K00249
2005/12/13 2005/12/13

13:20 13:35
004133 004133

¯ MW08-8-081213 MW0S..33-051213 RDL [~C Batch

Dissolved Tungsten (W) ug/L ND

Dissolved Uranium (U) ug/L 19
Dissolved Vanadium (V) ug/L ND
Dissolved Zinc (Zn) ug/L ND

Dissolved Zirconium (Zr) ug/L ND
NUTRtENTS

Dissolved Phosphorus (P) ug/L ND

ND : Not detected
RDL = Reporlable Detection Limit
QC Batch : Quality Control Batch

ND

13
2

ND
ND

660

ND

6.0
ND

11
ND

ND

1 890376

0.1 890376

1 890376

5 890376
1 890376

50 890376

I
I
I
I
I
I
I
I
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Maxxam Job #: A5C9040

I Report Date: 2005112/29

Morrow Environmental
Client Project #: W053011A/CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Marc<am ID K00249 K00252
Sampling Date 2005/12/13 2005/12/13

13:55 14:05
COC Number 004133 004133

Units MW05-32-051213 QC Batch MW05-37-051213RDL QC Batch

I METALS

Dissolved Aluminum (AI) ug/L ND 890376 ND 5 891451

Dissolved Antimony (Sb) ugiL ND 890376 ND. 1 891451

I Dissolved Arsenic (As) ug/L 2 890376 2 1 891451

Dissolved Badum (Be) ug/L 340 890376 290 5 891451

Dissolved Beryllium (Be) ng/L ND 690376 ND I 0.5 891451
I Dissolved Bismuth (Bi) ng/L ND 890376 ND 1 891451

Dissolved Boron (B) ug/L 150 890376 150 10 891451

I Dissolved Cadmium (Cd) ug/L 0.4 890376 0.4 0.1 891451
Dissolved Calcium {Ca) ug/L 190000 890376 180000 200 891451

Dissolved Chromium (cr) ug/L ND 890376 ND 5 891451

I Dissolved Cobalt (Co) ug/L 7.0 890376 6.6 0.5 891451

Dissolved Copper (Cu) ug/L 4 890376 2 1 891451

Dissolved Iron (Fe) ug/L 89 890376 120 50 891451! ¯
Dissolved Lead (Pb) ug/L 0.5 890376 ND 0.5 891451

Dissolved Lithium (Li) ng/L 52 890376 46 5 891451
Dissolved Magnesium (Mg) ; ug/L 62000 890376 56000 50 891451

I Dissolved Manganese (Mn) ugh. 890376 2400 2 8914512400

Dissolved Molybdenum (Mo ug/L 3 890376 3 1 891451

i Dissolved Nickel (N~ ug/L 12 1~90376 11 1 891451

Dissolved Potassium (K) ug/L 5300 890376 4500 200 891451

Dissolved Selenlem (Sa) ug/L ND 890376 ND 2 891451

I Dissolved Silicon (SI) ug/L ~ 14000 890376 13000 50 891451

Dissolved Sliver (Ag) ug/L ND 890376 ND 0.5 891451

Dissolved Sodium (Na) ug/L 31000 890376 27000 100 591451

I Dissolved Strontium (Sr) ug/L 640 890376 560 1 891451

Dissolved Tellurium (Te) ug/L ND 890376 ND 1 891451

Dissolved Thallium (TI) ug/L NO 890376 ND 0.05 891451

I Dissolved Thodum (Th) ug/L NO 890376 ND 1 891451

Dissolved Tin (Sn) ng/L ND 890376 ND 1 891451
Dissolved Titanium (’n) ug/L ND 890376 ND 5 891451

I                        ND : Not detected
RDL = Reportable Detection L~mit

i QC Batch = Quality Control Batch
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Maxxam Job #: A5C9040
Repod Date: 2005112/29

Morrow Environmental
Client Project #: W053011AJ CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Mac<am ID K00249 K00252
Sampling Date 2005/12/13 2005/1 2/13

13:55 14:05
COC Number 004133 004133

Llnlte MW05-32-OS1213’QCBatch MW05-37-051213 RDL~QCBatcll

Disso~’ad Tungsten (W)
Dissolved Uranium (U)

Dissolved Vanadium (V)
Dissolved Zinc (Zn)

Dissolved Zirconium (Zr)
NUTRIENTS
Dissolved Phosphorus {P)

ug/L ND 890376 ND 1 591451
ug/L 9.4 890376 9.6 0.1 891451
ug/L ND 890376 ND 1 891451
ug/L 10 8g0376 ND 5 891451
ug/L ND 590376 ND 1 891451

ugR. ND 890376 NO 50 891451

ND = Not deteoted
RDL: Reportable Detection Umit
QC Batch : Quality Control Batch

I
I
I
I
I
I
I
I
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Maxxam Job #: A5C9040

I Repod Date: 2005/12~29

I
I

Morrow Environmental
Client Project #: W053011N CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS (WATER)

Maxxare ID K00246
Sarepllng Date 2005/12/13

13:00
COC Nureber 004133

Units MW05-9-051213

K00247
2005/12/13

13:20
O04133

MW05-8-081213 RDL QC Ba~

I
I
I
I
I
I
I
I
I
I
I

PAHs
Acenaphthene uglL ND
Acenaphthylene ug/L NO
Anthracene ug/L ND

Benzo(a)anthracene uglL ND

, Benzo(a)pymne ug/L NO

Benzo(b/J)fiuoranthene ug/L ND
Benzo(g,h,i)perylene ug/L NO

Benzo(k)fluomnlhene ug/L ND
Ch~jsene ug/L ND

Dibenzo(a,h)anthmcene ug/L ND
Fluoranthene ug/L ND
Fluomne ug/L i ND
Indeno(1,2,3-cd)pymne ug/L ND

1.~lethylnaphthalene ug/L ND
2..Methylnaphthalene ug/L ND

Naphthalene ug/L 0.06

Phenaethmne ug/L ¯ ND
Pyrene ug/L ND
Surmgate’Recovery (%)

2=Fluoreblphenyl % 83

DlO-Anthmcena % 94

D14-Terphenyl (FS) % 95
D7-Quinoline % 94

DS-Acenaphthy~ene % 94

ND = Not detected
RDL = Reportable Detection Limit
OC B~tch = Quality Control Batch

ND 0.05’ 889969

ND 0.05 889969
NO 0.05 869969

0.06 0.05 889969

0.03 0.01 889969

0.06 0.05 869969
ND 0.1 889969

ND 0,05 889969
ND 0.05 889969

ND 0,1 889969
0.09 0.05 899969

ND 0.05 889969
ND 0.1 889969

0.06 0.05 889969
0.06 0.05 889969

0,14 0,05 889969

0.11 0.05 889969
0.11 0.05 889969

91 889969

95 889969

86 889969

96 889969

92 889969
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Morrow Fnvironmental
Maxxam Job #: A5C9040 Client Project #: W053011A/CP SOURIS YARD
Repod Date: 2005112~9 Project name: SOURIS, MB "

I
Sampler Initials:

I
Sample
Sample I

Sample

I
I
I
I
I
I
I

Your P.O. #: EA780

GENERAL COMMENTS

K00249-01:F1BTEXHS-W
Sample was diluted due to high concentration of target compounds. The DUS ware adjusted accordingly.

K00252-01: F1BTEXHS-W
Sample was diluted due to h~gh concentration of target compoueds. The DL’s ware adjusted accordingly.

Results relate only to the Items tested.
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Morro~ t=nvJronroentaI ~,.maxxa m = nnly~ics.com
Attention: Andrew Eason
ClJen.t Project #: W05~011A/~P $OU~I8 YARD
P.O. #: EA?80
Project naroe: SOURIS, MR

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

Qual~ Assurance Report
Maxxam’Job Number: MA5C9040

Q/VQC
Batch
Nurn Init QC Type

889~’oa ELI MATRIX SPIKE

Spiked Blank

Method Blank

RPD

889755 STE MATRIX SPIKE
[K6O252-01]

Spiked Blank

Method Blank

Parameter
1,4-Difluorobenzene
4-Broraofluorabenzene
D10-Ethylbenzene
D4-1,2-Dichloraethane
Benzene
1,4-Difluorobenzene
4-Bmmofluorobenzene
D10-Ethylbenzene
D4-1,2-Dlchloroethane
Benzene
Toluene
Ethylbenzene
o-.Xylene
p+ra-Xylene
F1 (C6-C10)
1,4-Dlfluombenzene
4-Bromofluorabenzene
D10-Ethylbenzene
D4-1,2-Diahloroethane
Benzene
Toluene
Ethylbenzene
o-Xylehe
p+m-Xylenu
Total Xylanes
F1
FI (C6..C1 O) - BTEX
Benzene
Toluene
Ethylbenzene
o-Xy|ene
p+m-Xyl;=ne
Total Xylenes
F1 (Ce-Cl0)
F1 (C6-C10) - BTEX

Date
Analyzed

y~hnmldd Value Recovery
2005/12/20 99
2005/12/20 105
2005/12/20 108
2005/12/20 98
2005/12/20 100
2005/12/20 99
2005/12/20 100
2005/12/20 102
2005/12/20 102
2005/12/20
2005/12/20 91
2005/12/20 91
2005/12/20 90
2005/12/20 6O
2005/12/20 6O
2005/12/20 100
2005/12/20 100
2005/12/20 101
2005/12/20 101
2005/12/20 ND, DL=0.2
2005/12/20 ND, DL=0.2
2005/12/20 ND, DL=0.2
2005/12/20 ND, DL=0.2
2005/12/20 ND, DL=0.4
2005/12/20 ND, DL=0.4
2005/12/20 ND, DL=100
2005/12/20 ND, DL:100
2005/12/20 NC
2005/12/20 5.3
2005/12/20 6.3
2005/12/20 6.6
2005/12/20 6.1
2005/12/20 6.2
2005/12/20 NC
2005/12/20 NC

o-Terphenyt
F2 (C10-C16 Hydrocadx)ns)
F3 (C16-C34 HydracaCoons)
F4 (C34-C50 Hydrocarbons)
o-Terphenyl
F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydrocarbons)
F4 (C34-C50 Hydrocarbons)
o-Teq)henyl
F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydrocarbons)
F4 (C34-C50 Hydrocarbons)

2005/12/19
2005/12/19
2005/12/19
2005/12/19
2005/12/19
2005/12/19
2005/1 2/19
2005/1 2/19
2005/12/19
2005/I 2/19
2005/12/I 9
2005/I 2/19

RP D" ~002;~2] --F2-(~’1-0~~)-- ..........---~Kg"

889969 FLM MATRIX SPIKE

F3 (C16-C34 Hydrocarbons)
F4 (C34.-C50 Hydraca~bons)
D10-Anthracene
D14-Terphenyl (FS)
D7-Qulnoline
DS-Acenaphthylene
Anenaphthane

2005/12/19
2005/12/19
2005/12/21
2005/12/21
2005/12/21
2005/12/21
2005/12/21

Units QC umss
% 7o.130
% 7o-130
% 7o-130
.% 7o.130
% 7o.130
% 70 - 130
% 70- 130
% 70- 130
% 70- 130
% 70-130
% 70-130
% 70-130
% 70-130
% 70-130
% 70-130
% 70-130
% 70-130
% . 70-130
% 70
ug/L

ug/L
u~l.

ug~
ug~.
ugh.
%
% 40
% 40
% 40
% 4O
% 40
% 4O
% 40

103 % 30 - 130
97 % 6O- 130
97 % 60 o 130
97 % 60 - 130
99 % 30 - 130
98 % 60 - 130
98 % 60 - 130
98 % 60 - 130
89 % 30 - 130

ND, DL=100 ug/L
ND. DL=100 ug/L
ND, DL=100 ug/L
R’C "%- ............. --~
NC % 50
NC % 50

92 % 30 - 130
99 % 30 - 130
88 % 30 - 130
94 % 30 - 130
85 % 30 - 130
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Attention: Andrew Eason
Client Project #: W053011A/CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number, MA5C9040

QAiQC
Batch
Num Inlt QC Type

889969 FLM MATRIX SPIKE

8piked Blank

Method Blank

Date
Analyzed

Parameter ~fyylmmldd Value Recovenf
Acenaphthylene 2005/12/21 83
Anthracene 2005/12/21 97
Benzo(e)anthracene 2005/12/21 94
Benzo(e)pymne 2005/12/21 98
Ben~’o(b/j)fluomnthene 2005/12/21 104
Benzo(g,h,i)perylene 2005/12/21 93
Benzo(k)fiuoranthene 2005/12/21 87
Chrysene 2005/12/21
Dibenzo(a,h)anthracene 2005/12/21 108
Fluoranthene 2005/12/21 97
Fluomne 2005/12/21 89
Indeno(1,2,3-cd)pymne 2005/12/21 111
1-MethylnepMhalene 2005/12/21 75
2-Methytnaphthelene 2005/12/21 74
Naphthakme 2005/12/21 7.3
Phenenthmne 2005/12/21 93
Pymne 2005/12/21 94
2-Fluomblphenyl 2005/12/21 76
D10--Anthracene 2005/12/21 88
D14-Terphenyl (FS) 2005/12/21 95
DT-Qulno/Ine 2005/12/21 89
De-Acenaphthylene 2005/12/21 92
Acenaphthene 2005/12/21 79
Acenephthylene 2005/12/21 80
Anthracene 2005/12/21 94
Benzo(a)enthracene 2005/12/21 92
Benzo(e)pyrene 2005/12/21 96
Benzo(b/J)fluomnthene 2005/12/21 95
Benzo(g,h,I)perylene 2005/12/21 97
Benzo(k)fluomnthene 2~05/12/21 101
Chwsene 2005/12/21 94
Dibenzo(a.h)anthmcene 2005/12/21 109
Fluoranthene 2005/12/21 93
Fluomne ¯ 2005/12/21 86
Indeno(1,2,3-cd)pymne 2005/12/21 108
1-Methylnaphthalene 2005/12/21 68
2-Methylnephthalene 2005/12/21 67
Naphthalene 2005/12/21 65
Phenanthrene 2005/12/21 91
Pyrene 2005/12/21
2-Fluombiphenyl 2005/12/21 83
D10-Arlthracene 2005/12/21 95
014-Terphenyl (FS) 2005/12/21 10~4
D7-Qulnollne 2005/12/21 93
De-Acenephthy~ene 2005/12/21 95
Acenaphthene 2005/12/21 ND, DL=0.05
Acenaphthylene 2005/12/21 ND, DL=0,05
Anthracene 2005/12/21 ND, DL=0.05
Benzo(a)anthracene 2005/12/21 ND, DL=O.05 ug/L
Benzo(e)pymne 2005/12/21 ND, D/=0.01 ug/L
Benzo(b/])fiuoranthene 2005/12/21 ND, DL=O.05 ug/L
Benzo(g,h,i)pe~ylene 20~5/12/21 ND, DL=0.1 ug/L
Benzo(k)fluoranthene 2005/12/21 ND, DL=0.05 uglL
Chryaene 2005/12/21 ND, DL=0.05 ug/L
Dibenzo(e,h)anthracene 2005/12/21 NO, DL=0.1 uglL
Fluoranthene 2005/12/21 NO, DL=0.05 ug/L

Units QC Limits
% 30- 130
% 30 - 130¯ % 30 - 130
% . 30-130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30- 130
% 30 - 130
% 30-130
% 30 - 130
% 30-130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30-130
% 30-13~
% 30 - 130
% 30-130
% 30 - 130
% 30 - 130
% 30 - 130
%’ 30-130
% 30-130
% 30-130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30 - 130
% 30-130
ug/L
ug/L

I
I
I
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Morrow ~nvironreentai w~’omaxxaman~ I~’fcs.�o m
Attentlon: Andrew Eason
Cllent Project #: W053011A/CP SOURIS YARD
P.O. #: EA780
Project naree: SOURIS, MB

QA/QC
Batch
Nuro Init QC "type

889969 FLM Method Blank

RPD

8900g0 KR QC STANDARD
Method Blank
RPD

890155 CCl MATRIX SPIKE

Spl~od Blank

Method Blank

RPD [K00249-02]

890376 HRE    MATRIX SPIKE

Quality Assurance Report (Continued)
Maxxaro Job Nurober; MA5C9040

Date
Analyzed

Paroaroeter ywylmroldd Value Recovep/ Units QC Llmi~
Fluorene 2005/12/21 ND, DL=0.05 ug/L
Indeno(1,2,3-cd)pyrane 2005/12/21 ND, DL=0.1 ug/L
1-Mathylnaphthak)ne 2005/12,/21 ND, DL=0.05 ug/L
2-Methylnaphthaicne 2005/12/21 ND, DL=0.05 ug/L
Naphthalene 2005/12/21 ND, DL=0.05 ug/L
Phenanthrane 2005/12/21 ND, DL=0,05 ug/L
Pyrane 2005/12/21 ND, DL=0.05 ug/L
D14-Terphenyl (FS) 2005/12/21 13.6 % N/A
Acenaphthane 2005/12/21 NC % 40
Acenaphthylene 2005/12/21 NC % 40
Anthracene 2005/12/21 NC % 40
Benzo(a)anthracene 2005/12/21 NC % 40
Benzo(a)pyrena 2005/12/21 NC % 40
Benzo(b/J)fluoranthene 2005/12/21 NC % 40
Benzo(g,h,I)per/lene 2005/12/21 NC % 40
Benzo(k!fluoranthene 2005/12/21 NC % 40
Chrysene 2005/12/21 NC % 40
O~enzo(e,h)anthrocerle 2005/12/21 NC -. % 40
Fluoranthene 2005/12/21 NC % 40
Fluomne 2005/12/21 NC % 40
Indeno(1,2,3-cd)pyrane 2005/12/21 NC % 40
1-Methylnaphthaicne 2005/12/21 NC % 40
2.Mathylnaphthaicne 2005/12/21 NC % 40
Naphthalene 2005/12/21 NC % 40
Phenanthmna 2005/12/21 NC % 40
Pyrane 2005/12/21 NC % 40
Conductivity 2005/12/20 97 % 85 - 115
Conductivity 2005/12/20 ND, DL=2 uroho/cm
Conductivity 2005/12r20 0 % 25

Nitrite (N) 2005/12/21 ¯ 105 % 75- 125
Nitrate (N) 2005/12/21 98 % 75 - 125
Nitrite 0d) 2005/12/21 103 % 85 - 115
Nitrate (N) 2005/12/21 98 % 85 - 117
Nitr#e (N) 2005/12/21 ND, DL=O.01 mg/L
Nitrate (N) 2005/12/21 ND, DL=0.1 rog/L
Nitrate + Nitrite 2005/12/21 ND, DL=0.1 rog/L
Nitrite (N) 2005/12/21 NC % 2.,
Nitrate (N) 2005/12/21 NC % 25
Nitrate + Nitdte 2005/12/21 NC % 25
Dissolved Aluroicum (AI) 2005/12/21 gl % 75 - 125
Disaobed Antimony (Sb) 2005/12/21 98 % 75 - 125
Dissolved Arsenic (As) 2005/12/21 100 % 75 - 125
Dissolved Baduro (Be) 2005/12/21 91 % 75 - 125
Dissolved Be~ylliuro (Be) 2005/12/21 96 % 75 - 125
Dissolved Bisrouth (BI) 2005/12/21 99 % 75 - 125
Dissolved Boron (B) 2005/12/21 102 % 75 - 125
Dissolved Cedroluro (Cd) 2005/12/21 99 % 75 - 125
"DIs-~5~d’C~C~)" 2005/’r2/21 ’9,1----%- 75---125
Dissolved Chromium (Cr) 2005/12/21 103 % 75 - 125
Dicsoived Cobalt (Co) 2005/12/21 100 % 75 - 125
Dissolved Copper (Cu) 2005/12/21 96 % 75 - 125
Dissolved Iron (Fe) 2005/12/21 106 % 75 - 125
Dissolved Lead (Pb) 2005/12/21 97 % 75 - 125
Dissolved Lithiuro {LI) 2005/12/21 94 % 75 - 125
Dissolved Magnesiuro (Mg) 2005/12/21 NC(t) % 75 - 125
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Attention: Andrew Eason
Client Project #: W05~011N CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Numba~. MA5C9040

OAiQC
Batch
Num |nit QC Type

oeu,~/o HRE MATRIX SPIKE

Sp~ed Blank

Date
Analyzed

Parameter , wwimmldd
Dissolved Manganese (Mn) 2005/12/21
Dissolved Molybdenum (Mo) 2005/12/21
Dissolved Nickel (Ni) 2005/12/21
Dissolved Potassium (K) 2005/12/21
Dissolved S&lenium (Se) ¯ 2005/12/21
Dissolved Silicon (Si) 2005/12/21
Dissolved Silver (Ag) 2005/12/21
Dissolved Sodium (Na) 2005/12/21
Dissolved Stmotlum (Sr) 2005/12/21
Dissolved Tellurium (Tn) 2005/12/21
Dissolved Thallium (TI) 2005/12/21
Dissolved Thorium (Th) 2005/12/21
Dissolved Tin (an) 2005/12/21
Dissolved Titanium (TI) 2005/12/21
Dbsofveo’ Tungsten (W) 2005/12/21
Dissolved Uranium (U) 2005/12/21
Dissolved Vanadium (V) 2005/12/21
Dissolved Zinc (Zn) 2005/12/21
Dissolved Zlrcoatum (Zr) 2005/12/21
Dissolved Phosphorus (P) 2005/12/21
Dissolved Aluminum (AI) 2005/12/21
Dissolved Antimony (Sb) 2005/12/21
Dissolved Arsenic (As) 2005/12/21
Dissolved Beduin (Be) 2005/12/21
Dissolved Bety/l~um (Be) 2005/12./21
Dissolved Bismuth (Bi) 2005/12/21
Dissolved Boron (B) 2005/12/21
Dissolved Cadmium (Cd) 2005/12/21
Dissolved Csldum (Ca) 2005/12/21
Dissolved Chrumlum (Cr) 2005/12/21
Dissolved Cobalt (Co) 2005/12/21
Dissolved Copper (Cu) 2005/12/21
Dissolved Iron (Fe) 2005/12/21
Dissolved Lead (Pb) 2005/12/21
Dissolved Lithium (LO 2005/12/21
Dissolved Mngnealum (Mg) 2005/12/21
Dissolved Manganese (Mn) 2005/12/21
Dissolved Molybdenum (Mo) 2005/12/21
Dissohmd Nickel (Ni) 2005/12/21
Dissolved Potassium (K) 2005/12/21
Oissolved Selenium (Se) 2005/12/21
Dissolved :Silicon (SI) 2005/12/21
Dissolved Silver (Ag) 2005/12/21
Dissolved Sodium (Ns) 2005/12/21
Dissolved Strontium (St) 2005/12/21
Dissolved Tellurium (’l’p) 2005/12/21
Dissolved Thallium (TI) 2005/12/21
Dissolved Thodum (Th) 2005/12/21
D~-~Iv~TI~S5 )" -200S~P2~’1"
Dissolved Titanium (Ti) 2005/12/21
Dissolved Tungsten (W) 2005/12/21
Dissolved Uranium (U) 2005/12/21
Dissolved Vanadium (V) 2005/12/21
Dissolved Zinc (Zn) 2005/12/21
Dissolved Zimonium (Zr) 2005/12/21
Dissolved Phosphorus (P) 2005/12/21

Value Recoue~/
102
100
97

¯ 99
95
96
63(~)
NC~
94(~}
97
99
96
95
98
99
102
104
97
98
81

100
105
I03
96

94
96
108
106
104
103
101
104
96
93
105
104
109
I03
106
102
106
106
106
102
102
97
100

OC Limits
75-

75 - 12~
75-
75 - 125
75 - 125
75 - 125
75 - 125
75- 125
75- 125

Y05-----%
104 %
99 %
96

106 %
100
108 %
90 %

75-125
75-125
75-125
75-125
75-125
75-125
85-115
85-115
85-115
85-115

85-115
85-115

¯ 55-115
55-115
85-115
85-115
85-115
85-115
55-115
85-115
55-115
85-115
85-115
85-115
85-115
85-115
55-115
85-115
85-115
55-115
85-115
85-115
85-115
85---1~5
55-115
85-115
85-115
85-115
85-115
85-115
85-115

I
I
I
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Attention: Andrew Eason
Client Project #: W053011A/CP SOURIS YARD
P,O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number:. MASCg040

QA/QC
Batch
Nun) Init QC l~pa

890376 HRE Method Blank

RPD

Date
Analyzed

Pammoter yyyyImmldd Value Recovely Units QC Limit=
Dissolved Aluminum (AI) 2005/12/21 ND, DL=5 uglL
Dissolved Antimony (Sb) 2005/12/21 ND, DL=I ug/L
Dissolved Amenlc (As) 2005/12/21 ND, DL=I uglL
Dissolved Badum (Ba) 2005/12/21 ND, DL=5 ug/L
Dissolved Belyllium (Be) 2~O5/12/21 ND, DL=0.5 ug/L
Dissolved Bismuth (BI) 2005/12/21 ND, DL=I ug/L
Dissolved Boron (B) 2005/12/21 ND, DL=10 uglL
Dissolved Cadmium (Cd) 2005/12/21 ND. DL=0.1 uglL
Dissolved Calcium (Ca) 2005/12/21 ND. DL=200 ug/L
Dissolved Chromium (Cr) 2005/12/21 ND, DL=5 ug/L
Dissolved Cobalt (Co) 2005/12/21 NO, DL=0.5 ug/L
Dissolved Copper (Cu) 2005/12/21 ND, DL=I ug/L
Dissolved Iron (Fe) 2005/12/21 ND, DL=50 ug/L
Diesolved Lead (Pb) 2005/12/21 ND, DL=0.5 .g/L
Dissolved Lithium (U) 2005/12/21 ND, DL=5 ug/L
Dissolved Magnesium (Mg) 2005/12/21 " ND, DL=50 ug/L
Dissolved Manganese (Mn) 2005/12/21 ND, DL=2 ug/t.
Dissolved Molybdenum (Mo) 2005/12/21 ND, DL=I ug/L
Dissolved Nickel (N~ 2005/12/21 ND, DL=I ug/L
Dissolved Potassium (K) 2005/12/21 ND, DL=200 ug/L
Dbsolved Selenium (Sa) 2005/12/21 ND, DL=2 ug/L
Dissolved Silicon (SI) 2005/12/21 ND, DL=50 ug/L
Dissolved Silver (Ag) 2005/12/21 ND, DL=0.5 ug/L
Dissolved Sodium (Na) 2005/12/21 ND, DL=100 ug/L
Dissolved Strontium (Sr) 2005/12/21 ND, DL=I ug/L
Dissolved Tellvdum (’re) 2005/12/21 ND, DL=I ug/L
Dissolved Thallium (’rl) 2005/12/21 ND, OL:0.05 ug/L
Dissolved Thorium (Th) 2005/12/21 ND, DL=I ug/L
Dissolved Tin (an) 2005/12/21 NO, DL=I ug/L
Dissolved T’danlum (TO 2005/12/21 NO, DL=5 ug/L
Dissolved Tungsten ON) 2005/12/21 ND, DL=I ug/L ¯
Dissolved Uranium (U) 2005/12/21 ND. DL=0.1 ug/L
Dissolved Vanadium (V) 2~05/12/21 NO, OL=I ug/L
Dissolved Z|nc.(Zn) 2005/12/21 NO. DL=5 ug/L
Oispolved Zirconium (Zr) 2005/12/21 NO, DL=I ug/L
Dissolved Phcophoms (P) 2005/12/21 ND, DL=50 ug/L
Dissolved Aluminum (At) 2005/12/21 NC % 2~=
Dissolved Antimony (Sb) 2005/12/21 NC % 25
Dissolved Arsenic {As) 2005/12/21 NC % 25
Dissolved Badum (Ba) 2005/12/21 NC % 25
Dissolved Bar/Ilium (Be) 2005/12/21 NC % 25
Dissolved Bismuth (BI) 2005/12/21 NC % 25
Dissolved Boron (B) 2005/12/21 6.8 % 25
Dissolved Cadmium (Cd) ¯ 2005/12/21 NC % 2~
Dissolved Calcium (Ca) 2005/12/21 2.0 % 2~
Dissolved Chromium (Cr) 2005/12/21 NC % 2!
Dissolved Cobalt (Co) 2005/12/21 NC % 21
Dissolved Copper (Cu) 2005/12/21 NC % 2~
D sl~lv-~l’lm~)" 2005/12/21 "NC "% "25"
Dissolved Lead (Pb) 2005/12/21 NC % 25
Dissolved Magnesium (Mg) 2005/12/21 1.9 % 25
Dissolved Manganese (Mn) 2005/12/21 NC % 25
Dissolved Molybdenum (Mo) 2005/12/21 NC % 25
Dissolved Nickel (Ni) 2005/12/21 NC % 25
Dissolvad Potassium (K) 2005/12/21 4.9 % 25
Dissolved Selenium (Se) 2005/12/21 NC % 25
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QA/QC
Batch
Nurn Init QC Type

890376 HRE RPD

890599 CCI MATRIX SPIKE

Spiked Blank

Method Bisnk

RPD

Attention: Andrew Eason
Client Project #: W053011 A/CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number:. MA5C9040

Date
Analyzed

Parameter" ywylmmldd
Dissolved Silicon (SI) 2005/12/21
Dissolved Silver (AO) 2005/12/21
Dissolved Sodium (Na) 2005/12/21
Dissolved Strontium (Sr) 2005/12/21
Dissolved Thallium (Ti) 2005/12/21
Oissolved Titenium (Ti) 2005/12/21
Oissolved Uranium (U) 2005/12/21
Dissolved Vanadium (V) 2005/12/21
Dissolved Zinc (Zn) 2005112/21
Dissolved Phuephoms (P) 2005/12/21
NitRe (N) 2005/12/21
Nitrate (N) 2005/12/21
Nitrite (N) 2005/12/21
Nitrate (N) 2005/12/21
Nitdte (N) 2005/12/21
Nitrate (N) 2005/12/21
Nitrate + NItdte 2005/12/21
Nltdte (N) 2005/12/21
Nitrate (N) 2005/12/21
Nitrate +.Nitdte 2005/12/21

890930 KR QC STANDARD Conductivity 2005/12/21
Method Blank Conductivity 2005/12/21 ND, DL=2
RPD Conductivity ’ 2005/12/21 1.5

891451 HRE MATRIX SPIKE Dissolved Aluminum (AI) 2005/12/22
DJsoolved Ant~neny (Sb). 2005/12/22
Dissolved Amenlc (As) 2005/12/22
Dissolved Barium (Be) 2005/12/22
Olssolv~l Baryllinm (Be) 2005/12/22
Dissolved Bismuth (Bi) 2005/12/22
Dissolved Boron (B) 2005/12/22
Oiseolved Cadmium (Cd) 2005/12/22
Dissolved Calcium (Ca) 2005/12/22
Dissolved Chromium (Cr) 2005/12/22
Dissolved Cobalt (Co) 2005/12/22
Dissolved Copper (Cu) 2005/12Q2
Dissolved Iron (Fe) 2005/12/22
Dissolved Lead (Pb) 2005/12/22
Dissolved Lithium (U) 2005/12/22
Dissolved Magnesium (Mg) 2005/12/22
Dissolved Manganese (Mn) 2005/12J22
Dissolved Molybdenum (Mo) 2005/12/22
Dissolved Nickel (Ni) 2005/12/22
Dissolved Potassium (K) 2005/12/22
Dissolved Selenium (Se) 2005/12/22
Discolvbd Silicon (Sl) 2005/12/22
Dissolved Silver (Ag) 2005/12/22
Dissolved Sodium (Na) 2005/12/22
Dissolved Strontium (Sr) 2005/12/22
Dissolved Tellurium (Te) 2005/17J22
Dissolved Thallium (TI) 2005/12/22
Dissolved Thodum (’rh) 2005/12/22
Dissolved Tin (Sn) 2005/12/22
Dissolved Titanium (’Ti) 2005/12/22
Dissolved Tungsten ON) 2005/12/22
Dissolved Uranium (U) 2005/12/22
Dissok~bd Vanadium (V} 2005/12/22

Value Recovenf Unite QC Umite
NC % 25
NC % 25
3.4 % 25
0.7 % 25
NC % 25
NC % 25
NC % 25
NC % 25
NC % 25
NC % 25

106 % 75-125
100 % 75-125
105 % 85-115
98 % 85-117

ND, DL=O.01
ND, OL=0.1
ND, DL=0.1
NC
NC
NC

mg~L
mglL
mg/L
% 25
% 25
% 25

97 % 85 - 115
umho/¢m

% 25
107 % 75 - 125
103 % 75 - 125
102 % 75 - 125
105 % 75 - 125
106 % 78 - 125
100 % 75 - 125
118 % 75-125
106 % 75 - 125
NC(s) % 75 - 125
103 % 75 - 125
100 % 75- 125
104 % 75-125
99 % 75 - 125
99 % 75 - 125
106 % 75 - 125
106 % 75 - 125
93 % 75 - 125
105 % 75 - 125
101 % 75- 125
107 % 75 - 125
104 % 75 - 125
100 % .75 - 125
92 % 75 - 125
120 % 75- 125
107 % 75- 125
101 % 75- 125
103 % 75 - 125
95 % 75 - 125
103 % 75 - 125
98 % 75 - 125
101 % 75 - 125
101 % 75- 125
103 % 75 - 125

I
I
I
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Morrow Environmental wvrw.maxxamanaly~ics.com
Attention: Andrew Eason
Cllent Project #: W053011A/CP SOURIS YARD
P.O. #: EA780
Project name: SOURtS, MB

Quality Assurance Report (Continued)
Maxxam Job Number:. MA5C9040

QA/QC
Batch

Init QC Type’Num
891451 HRE MATRIX SPIKE

Spiked Slank

MMhod Blank

Date
Analyzed

Parameter yy~//mm/dd Value Resovely
Dissolved Zinc (Zn) 2005/12/22 104
0issolved Zirconium (Zr) 2005/12/22 99
Dissolved Phosphorus (P) 2005/12/22 101
Dissolved Aluminum (AI) 2005/12/22 92
Dissolved Antin~ony (Sb) 2005/12/22 100
Dissolved Amenio (As) 2005/12/22 101
Dissolved Beduin (Be) 2005/12/22 91
Dissolved Beryllium (Be) 2005/12/22 93
Dissolved Bismuth (BI) 2005/12/22 101
Dissolved Boron (B) 2005/12/22 100
Dissolved Cadmium (Cd) 2005/12/22 99
Dissolved Calcium (Ca) 2005/12/22 102
Dissolved Chromium (Cr) 2005/12/22 104
Dissolved Cobalt (Co) 2005/12/22 101
Dissolved Copper (Cu) 2005/12/22 97
Dissolved Iron (Fe} 2005/12/22 108
Dissolved Lead (Pb) 2005/12/22 100
Dissolved Lithium (L~ 2005/12/22 94
Dissolved Magnesium (Mg) 2005/12Q2 104
Dissolved Manganese (Mn) 2005/12/22 102
Dlesolved Molybdenum (Mo) 2005/12/22 101
Dissolved Nickel (NO 2005/12/22 100
Dlasolved Potassium (K) 2005/12/22 99
Dissok’ed Selenium (Sa) 2005/12/22 100
Dissolved Siflncn (SI) 2005/12/22 99
Dissolved Silver (Ag) 2005/12/22 100
Dissolved Sodium (Na) 2005/12/22 101
Dissolved Strontium (St) 2005/12/22 95
Dissolved Tellurium (Te) 2005/12/22 98
Dissolved Thallium (TI) 2005/12/22 100
Dissolved Thorfum (Th) 2005/12/22 97
Dissolved Tin (Sn) 2005/12/22 99
Dissolved Titanium (Ti) 2005/12/22 103
Dissolved Tungsten (W) 2005/12/22 101
Dissolved Uranium (U) 2005/12/22 101
Dissolved Vanadium (V) 2005/12/22 105
Dissolved Zinc (Zn) 2005/12/22 97
Dissolved Zirconium (Zr) 2005/12/22 101
Dissolved Phosphorus (P) 2005/12/22 89
Dissolved Aluminum (AI) 2005/12/22 ND, DL=5
Dissolved Antimony (Sb) 2005/12/22 ND, DL=I
Dissolved Ameni¢ (As) 2005/12/22 ND, DL=I
Oissolved Beduin (Be) 2005/12/22 ND, DL=5
Oissolved Beryllium (Be) 2005/12/22 ND, OL=0.5 ug/L
Dissolved Bismuth (BI) 2005/12/22 ND, DL=I.
OIssolved Boron (B) 2005/12/22 ND, DL=10 ug/L
Dissolved Cadmium (Cd) " 2005/12/22 ND, DL=0.1 ug/L
Dissolved Calcium (Ca) 2005/12/22 ND, DL:200 ugR.

ugh.-
Dissolved Cobalt (Co) 2005/12/22 ND, DL:0.5 ug~L
Dissolved Copper (Cu) 2005/12/22 ND, DL:I ug/L
Dissolved Iron (Fe) 2005/12/22 ND, DL:50 ug/L
Dissolved Lead (Pb) 2005/12/22 ND, DL=0.5 ug/L
Dissolved Lithium (Li) 2005/12/22 ND, DL:5 ug/L
Dissolved Magnesium (Mg) 2005/12/22 ND, DL:50 ug/L
Dlssolved Manganese (Mn) 2005/12/22 ND, DL:2 ug/L

¯ Units QC LIm~s
% 75-125
% 75-125
% 75- 125
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 55-11~
% 85-11~
% 85-11~
% 85-115i
% 85-115
% 85-115
% 85-115
% 85-115:
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
% 55-115
% 85-115
% 85-115
% 85-115
% 85-115
% 85-115
ug/L
u~.
ugh.
ug/L
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Attention: Andrew Eason
Client Proiect #: W053011/V CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Mmo~m Job Numtmr: MA5C9040

~,~-      Init OC "rype
.,..~ ~ HRE
~

Method Blank

RPD

Date
Analyzed

Parameter yyyylmmldd Value . Recover’ Units QC Limits
Dissolved Molybdenum (Mo) 2005/12/22 ND, DL=I ug/L
Dissolved Niokel iN1) 2005/12/22 ND, DL=I ug/L
Dissolved Potassium (K) 2005/12/22 ND, DL-200 ug/L
Dissolved Selenium ($e) 2005/12/22 ND, DL=2 ug/L
Dissolved Silioon (SI) 2005/12/22 ND, DL--50 ug/L
Dissolved Silver (Ag) 2005/12/22 ND, DL=0.5 ug/L
Dissolved Sodium (Na) 2005/12/22 ND, DL=100 ug/L
Dissolved Strontium (Sr) 2005/12/22 ND, DL-I ug~L
Dissolved Tellvdum ~l’e) 2005/12/22 NO, DL=I ug/L
Dissolved Thallium (1"1) 2005/12/22 ND, DL=0.05 ug/L
Dissolved Thodum {Th) 2005/12/22 ND, DL=I . ug/L
Dissotved Tin (Sn) 2005/12/22 ND, DL=I ug/L
Dissolved Titanium {’rl) 2005/12/22 NO, DL=5 ug/L
Dissolved Tungsten (W) 2005/12/22 ND, DL=I ug/L
Dissolved Uranium (U) 2005/12/22 ND, DL=0.1 ug/L
Dissolved Vanadium iV) 2005/12/22 ND, DL=I ug/L
Dissolved Zlno (Zn) 2005/1PJ22 ND, DL=5 ug/L
Dissolved Zirconium (Zr) 2005/12/22 ND, DL=I ug/L
Dissolved Phosphorus (P) 2005/1PJ22 NO, OL=50 ugtL
Dissolved Antimony (Sb) 2005/12/22 NC % 25
Dissolved Areenb (As) 2005/12/22 NC
Dissolved Badum (Be) 2005/12/22 NC %
Dissolved Beryllium (Be) 2005/12/22 NC % 25
Dissolved Boron (B) 2005/12/22 NC % 25
Dissolved Cadmium (Cd) 2005/12/22 NC - % 25
Dissolved Chromium (Cr) 2005/12/22 NC % 25
Dissolved Cobalt,(Co) 2005/12/22 NC % 25
Dissolved Copper (Cu) 2005/12/22 NC % 25
Dissolved Lead (Pb) 2005/12/22 NC % 25
Dissolved Molybdenum (Mo) 2005/12/22 NC % 25
Dissolved NIO~sl (Ni) 2005/12/22 NC % 25
Dissolved Selenium (Se) 2005/12/22 NC % 25
Dissolved Silver 0S, g) 2005/12/22 NC % 25
Dissolved Sodium ins) 2005/12/22 0.8 % 25
Dissolved Tellurium (Te) 2005/12/22 NC % 25
Dissolved Thallium (’11) 2005/12/22 NC % 25
Dissolved Thodum (Th). 2005/12/22 NC % 25
Dissolved Vanadium iV) 2005/12/22 NC %. 25
Dissolved Zinc (Zn) 2005/12/22 NC % 25

Not detected
,~ I,iot/%opitceble

Non.-celculeble
~, Relative Percent Difference

~ Control Standard
: = Forittied sample

T~e recovery for sodiumm and magnesium in the matrix spiked sample was not ceiouleted. Because of the high concentration of this
~FQ_wd in the parent sample, the relative difference between the spiked and un-spiked concentrations is not sufficiently significant to permit s
~btelec°veryce---I~’dl~tl°n’f    I mln h    dx Ikewasbei(:PMS: The recovery orsedu t emat op        iowtheiowercentrelllmit. Thls may reprecent a low hlas in some results for"
sp~C parameter.

’Tre recoveryln the matrix spiked sample was not calculetbd. Because of the high concentration of this compound In the parent sample,
~la~e difference between the spiked and un-spibed concentretlons Is not suffclently aignificent to permit a reliable msovery calculation.

~ recovery for silver in the matdx spiked sample was not ceiouleted. Because of the high concentration of this compound in the parent
mpteihe relative difference between the spiked and un-splkbd concentrations is not sufficiently significant to permit a reliable recovery
~ulei0n.

l~e recovery for Cs in the matdx spiked ssmple was not.celculetbd. Because of the high concentration of this compound in the psrant
~pk~lhe relative diffomnce between the spiitbd and un-spiked concentedions is not sufficiently significant to permit a reliable recovery
~1~n"                                    Page 18 of 18
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REGULATORY CRITERIA
Far regulated drinking water samples - please use

Form.

Sample Identification Bate Matrix

RECEIVED BY. (Signature/Print)

"REQUESTED

Date

Project Name:

CHAIN OF CUSTODY #

00413336

’MANDATORY SECT|O~S IN GREY MUST BE FILLED OUT. AN INCOMPLETE CHAIN OF CUSTODY MAY RESULT IN ANALYTICI~L TAT DELAYS%

COMMENTS / ~AT COMMENTS

$1F

.,%

TURNAROUND "rIME (TAT) REQUIRED



Attention: Andrew Eason
Morrow Environmental
1420 Clarence Ave
Unit E
Winnipeg, MB
CANADA     R3T 1T6

Your P.O. #: EA7$0
Your Project #: W05301 IA CP SOURIS YARD
Site: SOURIS, MB

...,,.,,,. ~1~, #: OO413335

¯

Report Date: 2005/12/29

MAXXAM JOB #: A$C8950
Received: 2005/12/15, 11:27

Sample Matrix: Water
# Samples Received: 6

CERTIFICATE OF ANALYSIS

Conductivity
Petroleum Hydro, CCMI~ FI & B’r~x in Water
Petroleum Hydmcsdmns F2-F4 in Water
Dissolved Metals by ICPMS
Nitrate (NO3) and Nitrite (NO2) in Water
PAH Compounds in Water by GC/MS

Date Date                       Methed
Qusnti~ I~ra~cted Analyzed Laboraton/~,~had Rcfe~n~e
I N/A 2005/12/21 Oat SOP 0071 APHA 2510
6 N/A 2005/12~21 Oat SOP-0816 CCME CWS
6 2005/12/21 2005/12/21 OntSOP0817 CCMEHydmcarbons
5 N/A" 2005/12/22 One SOP 0624 EPA 6020
I N/A 2005/12f22 OntSOP-0100 SM4500NO3 I
I 2005/12/21 2005/12/23 EPAS270 GC_JMS
I N/A 2005/12/21 One SOP 0067 APHA 4500H

Validated by :

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

Total cover pages: 1
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Maxxam Job #: A5C8950

I Report Date: 2005112/29

I
I
I
I
I
I
I
I
I
I
I

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

OREG 153 PETROLEUM HYDROCARBONS (WATER)

Ma~.am ID J99709 J99710
Sampling Date 2005112/13 2005/12/13

09:15 10:45
COC Number 004133 004133

Units MW05-34-051213 RDL MW05-6-051213RDL QC Batch

F1 PHC and BTEX

. Benzene ug/L

Toluene u~L
Ethylbenzene ug/L
o-Xylene ugiL
p+m-Xylene ug/L

Total Xylene~ uglL

F1 (C6-C10) uglL
F1 (C6-C10) - BTEX ug/L
F2-F4 PHC

F2 (C10.C16 Hydrocarbons)’ ug/L

F3 (C16-C34 Hydrocarbons) ug/L
F4 {C34-C50 Hydrocarbons) ug/L
Reached Baseline at C50 ug/L

Surrogate Recovery (%)

1,4-Olfluorobenzene %
4-Bromofluombep~....ene

D10-Ethylbenzene

O4-1,2-Dichloroethane %
o-Terphenyl %

530 4 ND 0.2 890845
310 4 NO 0.2 890845
70. 4 ND ~ 0.2 890845
100 4 ND 0.2 890845
350 8 ND ~ 0.4 890845
450 8 ND 0.4 890845
4100 . 2000 ND 1100 890845
2700 2000 ND ~ 100 890845

10000 100 ND 1100 891133
1300 100 ND 100 891133
ND 100 NO 100 891133

’YES YES 891133

102
101

102’
92

103

99 890845
103 890845

98 890845
92 890845

98 891133

ND = Not detected
RDL = Repo~tabte Detection Limit
QC Batch = Oualk’y Control Betcl~

Page 2 of 1~
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Morrow Environmental "
Mo~am Job #: A508950 Client Project #: W053011A CP SOURIS YARD I
Report Dote: 2005/12/29 Project home: SOURIS, MB

Your P.O. #: EA780
Sampler Initials:

OREG 153 PETROLEUM HYDROCARBONS 0NATER) I
Maxxam ID J99711 J99712 ~
Sampling Date 2005/12/13 2005/12/13 ¯

10:05 10:15 ¯
.................... COC’N.,,,b=,                       004133               00~i33

LJnltsl MW05-334)81213 ROL MW0~-31-081213 RDL QCBatchl

F1 PHC and BTEX I
Benzene ug/L 3300 4 NO 0.2 890845
Toluene ug/L 10 4 ND 0.2 890848 ¯

¯E/hylbenzene ug/L 140 4 ND 0.2 890848
o-Xylene ug/L 97 4 ND 0.2 890845
p+m-Xylene ’ ug/L 350 8 0.6 0.4 890845 Ī
ToteiXylenes ugP,. 450 8 0.6 0.4 890845
F1 (C6-C10) ug/L 5000 2000 ND 100 890845
F1 (C6-C10)- BTEX ug/L ND 2000 ND 100 9US I

IF2-F4 PHC

F2 (CIG.C16 Hydroead)ons) ugit.      190      100       ND      100 891133
I

F3(C16-C34Hydrocarbons) ug/L ND 100 ND 100 891133 I
F4(C84-CSOHyclrocarbons) ug/L ND 100 ND 100 891133
Reached Baseline at C50 ug/L " YES YES 891133 ¯

ISurrogate Recove~ (%)

1,4-Dlfluorchenzene % 104 100 890845
4-Bromofluoro~nzene % 101 101 890848 ¯

¯D10-Ethyibenzene % 102’ 99 890845
D4-1,2-DIchlomethane % 92 93 890845
o-TerphenyI % 98 100 891133 Ī
ND = Not detected
RDL : Repodabll Detection Limit
QC Batch = Quality Control Batch                                                                       ¯

¯

~sga ~ n! ’18
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Maxxam Job #: A5C8950

I Report Date: 2005112/29

I
I
I
I
I
I
I
I
I
I
I

Morrow Environmental
Client Proj;~ct #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

OREG 153 PETROLEUM HYDROCARBONS (1NATER)

Maxxam |D J99713 J99714
Sampling Oate 2005/12/13 2005/12/13

11:20 11:45
COC Number 004133 004133

Unite MW05-30-O51213 RDL MW05-7-051213

F1 PHC and BTEX

Benzene ug/L 1100
Toluene ug/L 9
Bhylbenzene ug/L 110
o-Xylene ug/L 8
p+m-Xylene ug/L 500
Total Xylenes ug/L 510
F1 (C6-C10) ug/L 2200
F1 (C6-C10) - BTEX ug~ ND
F2-F4 PHC
F2 (C10-C16 Hydrocafoons ug/L 760
F3 (C16-C34 Hydrocarbons ug/L 140
F4 (C34-C50 Hydrocarbons ug/L ND
Reached Baseline at C50 ug/L YES
Surrogate Recovery (%)

1,4-Difluorobenzene % 93
4-Bromofluorobenzene % 106
D10-Ethylbenzene .% " ’ 80
D4-1,2-Dichlomethane % 99
o-Terphenyl % 99

2 ND 0.2
2 ND 0.2
2 ND 0.2
2 ND 0.2
4 ND 0.4
4 ND 0.4

1000 ND 100
1000 ND 100

100 ND 100
100 ND 100
100 ND 100

YES

QC Batch

890845
890845

89O845

890845
890845

890845

890845

890845

891133

891133

891133
891133

100 890845
103 890845
97 890845

95 890845
100 891133

ND = Not detected
RDL ,, Repodable Detection Limit
QC Batch = Quality Control Batch

Page 4 ~)f 16
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¯
Morrow Environmental

Maxxam ,Job #: A5C8950 Client Project #: W05301 ’IA CP SOUR]S YARD
Repor~ Date: 2005112/29 Project name: SOURIS, MB " i

Your P.O. #: EA780
Sampler Initials:

RESULTS OF ANALYSES OF WATER I
Marc<am ID J99712
Sampling Date 2005/12/13 i ¯10:15 ’ lCOC Number              004133                 i

Units MW06-31-051213 ! RDL qC Batchl

INORGANICS i
Conductiv~ urnho/cm 916 2 890930
pH pH 7.8 0.01 890933
Nitrite (N) mglL ND 0.01 891168 i
Nitrate (N) mglL 0.2 0.1 891168
Nitrote+Nitdte mg/L , 0.2 0.1 801168 |̄
ND = Not detected
RDL : Reportable Detection Umit
QC Batch = Quality Control Batch ī

!
!

!
Page 5 of 16 i
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Maxxam Job #: A5C8950

I Repod Date: 2005/12/29

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MS
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

M.~.m ID J99709 J99710 J99712
Sampling Data 2005/12/13 2005/12/13 2005/12/13

09:15 10:45 10:15
COC Number 004133 004133 004133

Unlts MW05-34-051213 M~V0~-6-051213 MW05-31-051213 RDL QC Ba~

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

METALS

Dissolved Aluminum (AI) ug/l. ND
Dissolved Antimony (St)) ugA. ND
Dissolved Arsenic (As) ug~l. 22
Dissolved Badum (Ba) ug/l. 590

Dissolved Sewlllum (Be) ug/L ND
Dissolved Bismuth (B~ ug/l. ND
Dissolved Boron (B) ugit. 420
Olssolvbd Cadmium (Ca’) ug~L ND
Dissolved Calcium (Ca) ug/L 180000
Oissolved Chromium (Cf) ug/L ND
Dissolved Cobalt (Co) ug/L 5,6
Dissolved Copper (Cu) ug/L 2
Dissolved Iron (Fe) ug/L 6300
Dissolved Lead (Pb) ug/L 0,5
Dissolved Lithium (Li) ug/L 31
Oisnelved Magnesium (Mg) ul~l. 42000
Dissolved Manganese (Mn) ugh. 25(~0
Dissolved Molybdenum (Mo) uE/L 5
Dissolved lvickel (NI) ug/L 5
Dissolved Potassium (K) ug~l. 2600
Dissolved Selenium (Se) ug/L ND
Dissolved Silicon (Sl) ug~l. 20000
Dissolved Sllver (Ag) ug/L ND
Dissolvbd Sodium (Na) ug/L 35000
Disso~vbd Stmntlum (St) u~l. 4~0
Dissoh~l Tellbdum (Te) ug/L ND

Dissolved Thallium (’rl) ug/L ND
Dbsolved Thorium (’rh) ug/L ND
Dissolved Tin (Sn) ugh. ND
Dissolved Titanium (T1) ug/L ND

NO = Not detected
RDL = Repertable Detection Limit
QC Batch = Quality Control Batch

ND

ND

5
140

ND

NO
180

ND
150000

ND
1.0

1
ND

¯ ND

72
36000
640

4
ND

57O0

ND
11000

ND
13000

530

ND
ND

ND

ND

5 891451

1 891451
1 891451

5 891451

0.5 891451

1 891451
10 891451

0.1 891451
200 891451

5 891451
0.5 891451

1 891451
50 891451
0.5 891451

5 891451
~0 891451

2 891451

1 891451

1 891451
5100 200 891451

2 891451
50 591451
0.5 891451

100 891451
1 891451
1 891451

0.05 591451
1 891451

1 891451

5 891451

Page 6 of ~16
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Morrow Environmental
Maxxam Job #: A5C8950 . Client Project #: W053011A CP SOURIS YARD
Repod Date: 2005112/29 Project name: SOURIS, MB

Your P.O. #: EA780
Samp~e~" In;~ia/s:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID J99709 J99710 J99712
Sampling Date 2005/12/13 2005/12/13 2005/12/13

09:15 10:45 10:15
COC Number 004133 ¯ 004133 004133

Unltc MW05-34-05t213 MW05-6-051213 MW0S..31-051213 RDL QC Batch

Dissok, ed Tungsten (W) ug/L ND ND 1 891451
Dissolved Uranium (U) ug/L 3.2 18 0.1 891451
Dissolved Vanadium (V) ug/L ND ND 1 891451
DIssobed Zinu (Zn) ug/L 12 ND 5 891451
Dissok, ed Zimon~um {Zr) ug/L ND ND 1 891451
NUTRIENTS

Oissolved Phosphorus (P) ug/L ND ND ND 50 891451

ND = Not detected
RDL = Repodable Detection Limit
QC Botch - Quality Coctml Batch

Page 7 of 16
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Ma.,o<arn Job #: A5C8950

I Report Date: 2005112J29

Morrow Environmental
Client Project #: W053011A CP SOURIS YARD
Project name: $OURIS, MB
Your P.O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Ma:o(am ID J99713 J99714
Sampling Date 2005/12/13 2005/12/13

11:20 11:45
COC Number 004133 004133

~Jnlts MW05-30-051213 MW05-7-051213

METALS

Dissolved Aluminum (AI) ug/L ND ND 5 891451
Dissolved Antimony (Bb) ug/I. ND ND 1 891451
Dbsolved Amenlo (As) ug/L 9 2 1 891451
Dissolved Badum (Be) ug/L 400 68 5 891451
Dissolved Beryllium (Be) ug/L ND ND 0.5 891451
Dissolved Bismuth (B0 uoJL ND ND 1 891451
Dissolved Boron (B) ug/L 240 220 10 891451

I
I
I

Dissolved Cadmium (Cd) ug/L ND 0.1 0.1 891451
Dissolved Calctum (Ca) ug/L 120000 240000 200 891451
Dissolved Chromium (Cr) ug/t. ND ND 5 891451
Dissolved Cobalt (Co) ug/L 5.3 1,0 0.5 891451
Dissolved Copper (Cu) ug/L 2 2 1 891451
Dissolved Iron (Fe) ug/L 11~)0 ND 50 891451
Dissolved Lead’(Pb) ug/L ND" ND 0.5 891451
Dissolved Lithium (L0 ug/L 17 100 5 891451
Dissolved Magnesium (Mg) ug/L 26000 68000 50 891451
Dissolved Manganese (Mn) ug/L 710 560 2 891451
Dissolved Molybdenum (Mo ug/L 5 6 1 891451
Dissolved Nickel (NO" ug/L 5 4 1 891451
Dissolved Potass|um (K) ug/L 3900 7200 200 891451
Dissolved Selenium (Se) ug~l. ND ND 2 891451
Dissolved Silicon (SO : ug/L 12000 12000 50 891451
Dissolved Silver (Ag) : ug/L ND ND 0.5 891451
Dissolved Sodium (Na) ug/L 14000 46000 100 891451
Dissolv~:l Strongum (Sr) ug/L 320 570 1 891451
Dissolved Taitudum (’re) ug/L ND ND 1 891451
Dissolved Thallium (I"1) ug/L ND ND 0.05 891451
Dissolved Thoflum (Th) ug/L NO ND 1 891451
Dissolved "~n (Bn) ug/L ND 1 1 991451
Dissolved Titanium (’~) ug/L NO ND 5 891451

NO = Not detected         .
RDL’= Reportable Detection Limit
QC Batch = Quality Control Batch

Page B of 16
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M a~x/’/-~a m__,

Maxxam Job #: A5C8950
Report Date: 2005112/29

Morrow Environmental
Client Project #: W053011A CP SOUR!S YARD
Project name: SOURIS, MB
Your P,O. #: EA780
Sampler Initials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

Maxxam ID J99713 J99714
Sampling Date 2005/12/13 2005/12/13

11:20 11:45
COC Number 004133 004133

Units MW05-30-051213 MW05-7-051213 RDL QC Batch

D~solved Tungskln (W) ~ ~ NO ND 1 891451
Dissolved Uranium (U) ug/L ¯ 2.8 31 0.1 891451
Dissolved Vanadium (V) ugi1.. ND 1 1 891451
Dissobed Zinc (Zn) ug/L 12 ND 5 891451
Oissolved Zirconium (Zr) ug/L ND NO 1 891451
NUTRIENTS

Dissolved Phosphorus (P) ug/L ND 740 50 891451

ND = Not detected
RDL: Repealable Detection limit
QC Batch = Quamy Control Batch

I
I
I
I
I
I
I
I
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Maxxam Job #: A5C8950

I Report Date: 2005/12/29

I
I

Morrow Environmental
Client Project #: W053011A CP SOU RIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initials:

SEMI-VOLATILE ORGANICS BY GC-MS 0NATER)

Ma~o~m ID J99714
Samp ng Date 2005/12/13

11:45
COC Number 004133

Unite MW05-7-0512t3 RDL QC

I
I
I
I
I
I
I
I
I
I

PAHs

Acenaphthene ug/L NO 0.05 891362
Acenaphthylene ug/L ND 0.05 891362
Anthracene ug/L ND 0,05 891362
Benzo(a)anthracene ug/L ND 0.05 891362
Benzo(a)pyrane ug/L ND 0.01 891362
Benzo(b/j)guoranthene ug/L ND 0.05 891362
Benzo(g,h.i)perylene ¯ ug/L ND 0.1 891382
Benzo(k)fluomnthene ug/L ND 0.05 891362
Chwsene ug/L ND 0.05 891362
Dlbenzo{a,h)aothmcene ug/L ND 0.1 891362
Fluoranthene ug/L ND 0.05 891362
I Fluorone ug/L ND 0.05 891362
Indeno(1,2,3-cd)pyrone ug/~ NO 0.1 891362
1-Methylnaphthalene ug/L ND 0.05 891362
2-Methy~naphthalena ugh. ND 0.05 891362
Naphthalene ug/I. ND 0.05 891362
Phenanthrene ug/L ND 0.05 ~91362
Pyrene ug/L ND 0.05 891362
, Surrogate Receve~y (%)

D10-Aothracerle % 88 ’ 891362
D14-Terpheny] (F8) % 93 891362
D7..Qutcollne % 88 891362
DS-Acenaphthylene % 65 891362

ND = Not detected
RDL = Repod~able Detection Umit
QC Batch = Quality Control Batch
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Maxxam Job #: A5C8950
Repod Date: 2005112/29

Morrow Envimnmental
Client Project #: W053011A CP SOURIS YARD
Project name: SOURIS, MB
Your P.O. #: EA780
Sampler Initial,=:

GENERAL COMMENTS

Sample J99709..01: FIBTEXHS-W analysis:
The sample was diluted due to high concentrations of target compounds. The DL’s were adjusted accordingly.

Sampb Jgg711-01: F1BTEXHS-W analysis:
The sample was diluted due to high coacontratlons of target compounds. The DL’s were adJ~ustad accordingly.

Sampl~ J99713-01: F1BTEXHS-W analysis:
The sample was diluted due to high concentrations of target compounds. "l~e DL’s were adjusted accordingly.

Results relate only to gte Items tested.

I
I
I
I
I
I
I
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Attention: Andrew Eason
Client Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SOURIS, MB

Quality Assurance Report
Ma:o(am Job Number:. MA8C8950

QA/QC
Batch
Num Init QC Type

890845 NBA MATRIX SPIKE

Spl~od Blank

Method Blank

RPD

890930 KR QC STANDARD
Method Blank
RPD

891133 JJE MATRIX SPIKE
[J99709-01]

Spiked Blank

Method Blank

Parameter
1,4-Difluombenzene
4-Bmmofluorobenzene
D10-Ethylbenzene
D4-1,2-Dichlomethane
Benzene
Toluene
Ethylbenzene
o-Xylene
p+m-Xylene
F1 (C6-C10)
1,4-Difluombenzene
4-Bromofluorobenzene
D10-Ethylbenzene
D4-1,2-Dichloroethane
Benzene
Toluene
Ethylbenzene
o-Xylene
p+m-Xylene
F1 (Ca-C10)
1,4-Dlfluorobenzene
4,-Bromofluorobenzene
D10-Ethylbenzene
D4-1,2-Dlchloroetbene
Benzene
Toluene
Ethylbenzene
o-Xylene
p+m-Xylene
Total Xylenea
F1 (CS-CIO)
F1. (C6-C10) - BTEX
Benzene
Toluene
Ethylbenzene

p+m-Xylene
Total Xyk~nes
F1 (C6-C10)
F1 (C6-C10) - BTEX
Conductivity
Conductivity
Conductivity

o-Terphenyl
F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydrocarbons)
E.~_(C.~0..~ydroca_.Yg_oj~)
o-Terphenyi
F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydrocarbons)
F4 (C34-C50 Hydrocarbons)
o-Teq) henyl
F2 (C10-C16 Hydrocarbons)
F3 (C16-C34 Hydroced)ons)
F4 (C34-C50 Hydrocarbons)

Page 12 of 16

Dote
.analyzed

wwImnddd Value P~=e,’w~t Units QC Umlts
2005/12/21 102 % 70 - 130
2005/12/21 101 % 70 - 130
2005/12/21 101 % 70 - 130
2005/12/21 93 % 70- 13(:
2005/12/21 93 % 70 - 13(:
2005/12/21 94 % 70 - 13(:
2005/12/21 81 % 70 - 13(:
2005/12/21 96 % 70 - 1301
2005/12/21 89 % 70 - 130:
2005/12/21 g0 % 70 - 130!
2005/12/21 104 % 70 - 130
2005/12/21 .101 % 70 - 130
2005/12/21 105 % 70 - 130
2005/12/21 94 % 70 - 13(
2005/12/21 104 % 70 - 13~
2005/12/21 107 % 70 - 13~
2005/12/21 93 % 70 - 13(:
2005/12/21 109 % 70 - 13(:
2005/12/21 100 % 70 - 13(:
2005/12/21 92 % 70 - 13(:
2005/12/21 102 % 70 - 13~
2005/12/21 102 % 70- 1301
2005/12/21 103 % 70- 130
2005/12/21 94 % 70 - 130
2005/12/21 ND, DL=0.2 ug/L
2005/12/21 ND, DL=0.2 ug/L
2005/12/21 ND, DL=0.2 ug/L

.2005/12/21 ND, DL=0.2 ug/L
2005/12/21 ND, DL=0.4 uglL
2005/12/21 ND, DL=0.4 ug/L
2005/12/21 ND, DL=100 ug/L
2005/12/21 ND, DL=100 ug/L
2005/12/21 NC % 4(:
2005/12/21 NC % 40
2~05/12/21 NC % 4~
2005/12/21 NC %
2005/12/21 NC % 4(~
2005/12/21 NC % 4(~
2005/12/21 NC % 4C
2005/12/21 NC % 4C
2005/12/21 97 % 85 - 11!
2005/12/21 ND, 0L=2 umho/cm ’
2005/12/21 1.5 % 25

2005/12/21 109 % ¯ 30- 130I2005/12/21 71 % 60 - 1301
2005/12/21 71 % 80 - 130
2005/12/21 71 % 60 - 130
2005/12/21 83 % 30 - 130
2005/12/21 86 % 60 - 130
2005/12/21 86 % 60 - 130
2005/12/21 86 % 60 - 130
2005/12/21 100 % 30 - 130
2005/12/21 ND, DL=100 ug/L
2005/12/21 ND, DL=100 ug/L
2005/12/21 ND, DL=100 ug/L

6740 Campobello Road, Mississauga, Ontario Canada L5N 2L8 Tel: 905-817-5700 Toll free:800-563-6266 Fax: 905-817-5777



Attention: Andrew Eason
Client Project #: W053011A .CP SOURI8 YARD
P.O. #: EA760
Project name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number:. MA5C8950

QAiQC Date
Batch Analyzed
Num Init QC Type Parameter ywyImm/dd Value Recovery Units QC Limits891133 JJE RPD [J99710-01] F2 (C10-C16 Hydrocarbons) 2005/12/21 NC % 50

F3 (C16-C34 Hydrocarbons) 2005/12/21 NC % 50
F4 (C34-C50 Hydrocarbons) 2005/12/21 NC % 50891168 CCI MA’IRIX SPIKE Nitrite (N) 2005/12/22 102 % 75- 125¯ Nitrate (N) 2005/12/22 88 % 75 - 125!Spiked Blink Nitrite (N) 2005/12/22 102 % 85 - 115Nitrate (N) 2005/12/22 90 % 85 - 117Method Blank Nitdte (N) 2005/12/22 ND, DL=0.01 mg/L
Nitrate (N) 2005/12/22 ND, DL=0.1 mg/L
Nitrate +’Nitrite 2005/12/22 ND, DL=0.1 mg/L

RPD NJ~d~e (N) 2005/12/22 NC % 25I
Nitrate (N) 2005/12/22 NC % 25 i
Nitrate + Nitrite 2005/12/22 NC % 25891362 MWG Spiked Blank D10-Anthracene 2005/12/23 91 % 30 - 130
D14-Te=phanyl (FS) 2005/12/23 91 % 30 - 130
D7-Quinoline 2005/12/23 94 % 30 - 130
08-Acenaphthylene 2005/12/23 10:1 % 30 - 130
Acenepldhene 2005/12/23 84 % 30 - 130RPD Acenaphthene 2005/12/23 1.2 % 40Spiked Blank Anenaphthyline 2005/12/23 100 % 30- 130RPO AcenapMhylene 2005/12/23 4.6 % 40Spiked Blank Anthracene 2005/12/23 98 % 30 - 1301

RPD Anthracene 2005/12/23 3.0 % 401Spiked Blank Benzo(a)anthracene 2~)5/12/23 92 % 30 - 13C
RPD Sanzo(a)anthracene 2005/12/23 3.6 % 40Spiked Blink Banzo(a)pyrane 2005/12/23 100 % 30 - 130
RPD Benzo{a)pyrane 2005/12/23 4.3 % 40Spiked Blank Benzo{ffij)fluoranthene 2005/12/23 99 % 30 - 130
RPD Benzo(b/j)fluoranthena 2005/12/23 0.3 % 40
Spiked Blank Benzo(g,h,i)perylene 2005/12/23 80 % 30 - 13C
RPD Benzo(g,h,i)perylene 2005/12/23 4.4 % 4CSpiked Blank Benzo(k)fluoranthene 2005/12/23 98 % 30 - 130RPD Benzo0()fluoranthene 2005/12/23 12.2 " % 40Spiked Blank Chlysene 2005/12/23 95 % 30- 130
RPD Ch~ysene 2005/12/23 1.9 % 4CSpiked Blank DIbenzo(a,h)enthranene ;~005/12/23 98 % 30 - 13CRPD Dlbenzo(a,h)anthracene 2005/12/23 4.3 % 4CSpiked Blink Fluoranthene 2005/12/23 93 % 30 -
RPD Fluoranthene 2005/12/23 0.6 % 40

Fluomne 2005/12/23 5.3 % 40Spiked Blank Fluorene 2005/12/23 105 % 30 - 130
Indeno(1,2,3-ed)pyrane 2005/12/23 92 % 30 - 130

RPD Indeno(1,2,3-od)pyrane 2005/12/23 2.9 % 40
Spiked Blank 1-Methy~nephthaline 2005/12/23 85 % 30 - 130
RPD 1-Methylnaphthalene 20~5/12/23 . 1.8 % 40Spiked Blank 2-Methylnaphthalene 2005/12/23 83 % 30-130RPD 2-Met hylnephthalene 2005/12/23 1.5 % 40
Spiked Blank Naphthalene 2005/12/23 74 % 30 - 130
RPD Naphthalene "-2005TT2T23- 11~0" % 40
Spiked Blank Phenanthrane 2005/12/23 94 % 30 - 130
RPD Phenanthrane 2005/12/23 1.8 % 4C
Spiked Blank Pyrane 2005/12/23 95 % 30-
RPD Pyrene 2005/12/23 3.0 % 40
Method Blank D10-Anthracene 2005/12123 85 % 30 - 130

D14-Terphnnyi (FS) 2005/12/23 89 % 30 - 130
D7-Qulnollne 2005/12/23 85 % 30 - 130

I
I
I

Page 13 of 16
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Morrow~Environmental wx~rw.rnaxx.amanalyU©s,co m
Attention: Andrew Fason
Client Project #: W053011A CP 8OURIS YARD
P.O. #: EA780
Project name: SOURiS, MB

Quality Assurance Report (Continued)
Maxxam Job Number: MA5C5950

OA/QC
Batch
Num Init QC Type

891362 MWG Method Blank

891451 HRE MATRIX SPIKE

Spiked Blank

Date
Analyzed

Parameter y~,ry/mmldd Value Recovery Units QC Limiln
DB-Aconaphthylene 2005/12/23 84 % 30 - 130
Ar, enaphthene 2005/12/23 ND, DL=0.05 ug/L
Aosnaphthylene 2005/12/23 ND, DL=0.05 ug/L
Anthmcone 2005/12/23 ND, DL=0.05 ug/L
Benzo(e)anthracone 2005/12/23 ND, DL=0.05 ug/L
Benzo(a)pymne 2005/12/23 ND, DL=0.01 ug/I.
Benzo(b/j)Buoranthene 2005/12/23 NO, DL=0.05 ug/L
Benzo(g,h,i)pe=ylene 2005/12/23 ND, DL=0.1 ug/L
Benzo(k~uoranth~ne 2005/12/23 ND, DL=0.05 eg/I.
Ch~ysena 2005/12/23 ND, DL:0,05 ug/L
Dlbenzo(a,h)anthracone 2005/12/23 ND, DL=0.1 ug/L
Fluomnthena 2005/12/23 ND, DL=0.05 ug/L
Fluomne 2005/12/23 ND, DL=0.05 ug/L
Indeno(l,2,3-cd)pymne 2005/12/23 ND, DL=0.1 uglL
l-Methylnaphthalena 2005/12/23 ND, DL=0.05 ug/L
2-Methylnaphthalene 2005/12/23 ND, DL=0.05 ug/L
Naphthalene 2005/12/23 ND, DL:0.05 ug/L
Phenanthrane 2005/12/23 ND, DL=0.05 ug/L
Pyrane 2005/12/23 ND, DL=0.05 ug/L
Dissolved Aluminum (AI) 2005/12/22 107 % 75 - 125
Dissolved Antimony (Sb) 2~05/12i22 103 % 75 - 125
Dissolved Arsenic (As) 2005/12/22 102 % 75 - 125
Dissolved Barium (Be) 2005/12Q2 105 % 75 - 125
Obsolved Beryllium (Be) 2005/12/22 108 % 75 - 125
Dissolved Bismuth (BO 2005/12/22 100 % 75 - 125
Dissolved Boron (B) 2005/12/22 118 % 75 - 125
Dissolved Codmlum (Cd) 2005/12/22 106 % 75 - 125
Dissolved Calcium {Ca) 2005/12/22 NC ( 1 ~ % 75 - 125
Dissolved Chromium (Cr) 2005/12/22 103 % 75 - 125
Dissolved Cobalt (Ca) 2005/12/22 100 % 75 - 125
Dissolved Copper (Cu) 2005/12/22 104 % 75 - 125
Dissolved Iron {Fe) 2005/12/22 99 % 75 - 125
Dissolved Lead (Pb) 2005/12/22 99 % 75 - 125
Dissolved Uthlum (Li) 2005/12/22 106 % 75 - 125
Dissolved Magnesium (Mg) 2005/12/22 106 % 75 - 125
Dissolved Manganese (Mn) 2005/12/22 93 % 75 - 125
Dbsolved Mo~Ddenum (Mo) 2005/12/22 105 % 75 - 125
Dissolved Nickel (NI) 2005/12/22 101 % 75 - 125
Dissolved Potassium (K) 2005/12/22 107 % 75 - 125
Dissolved Selenium (Se) 2005/12/22 104 % 75 - 125
Dissolved Silicon (SI’) 2005/12/22 100 % 75 - 125
Dissolved Silver p,g) 2005/12/22 92 % 75 - 125
Dissolved Sodium (Na) 2005/12/22 120 % 75 - 125
Dissolved Strontium (Sr) 2005/12/22 107 % 75 - 125
Dissolved Tellurium (Te) 2005/12/22 101 % 75 - 125
Dissolved Thallium (TI) 2005/12/22 103 % 75 - 125
Dissolved Thodum (Th) 2005/12/22 95 % 75 - 125
Dissolved Tin (Sn) 2005/12/22 103 % 75 - 125
DISSOlved TI~ "2005TI2~2Z "g8----’R 75--’125
Dissolved Tungsten ON) 2005/12/22 101 % 75 - 125
Dissolved Uranium (U) 2005/12/22 101 % 75 - 125
Dissolved Vanadium (V) 2005/12/22 103 % 75 - 125
Dissolved Zinc (Zn) 2005/12/22 104 % 75 - 125
Dissolved Zirconium (Zr) 2005/12/22 99 % 75 - 125
Dissolved Phosphorus (P) 2005/12/22 101 % 75 - 125
Dissolved Aluminum (Al) 2005/12/22 92 % 85 - 115
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Attention: Andmw Eason
C,ent Project #: W053011A CP SOURIS YARD
P.O. #: EA780
Project name: SCURFS, MB

Quality Assurance Report (Continued)
Maxxam Job Number: MA5C8950

Q~JQC
Botch
Num Init QC Type

891451 HRE Spiked Blink

Method Blink

Date
Anslyze~l

Parameter ywy/mmldd Value Recovery Units QC limits
Dissolved Antimony (:~b) 2005/12/22 100 % 85 - 1
Dissolved Arsenic (As) 2005/12/22 101 % 85 - 1
Dissolved Badum (Be) 2005/12/22 91 % 85 - 115
Dissolved BewIIlum (Be) 2005/12/22 g3 % 85 - 115
Dissolved Bismuth (Bi) 2005/12/22 101’ % 85 - 115
Dissolved Boron (B) 2005/12/22 100 % 85 - 1
Dissolved Cadmium (Cd) 2005/12/22 99
Dissolved Calcium (Ca) 2005/12/22 102 % 85 - 115
Dissolved Chromium (Cr) 2005/12/22 104 % 85 - 115
Dissolved Cobalt (Co) 2005/12/22 101 % 85 - 115
Dissolved Copper (Cu) 2005/12/22 97 % 85 - 115
Dissolved iron (Fo) 2005/12/22 108 % 85 - 115
Dissolved Lead (Pb) 2005/12/22 100 % 85 - 115
Dissolved Llthlum (L0 2005/12/22 94
Dissolved Magnesium (Mg) 2005/12/22 104 % 85 - 115
Dissolved Manganese (Mn) 2005/12/22 102 % 85 - 115
Dissolved Molybdenum (Mo) 2005/12/22 101 % 85 - 115
Dissolved Nlc~Ol (N0 2005/12/22 100 % 85-115
Dissolved Potassium {10 2~05/12/22 99 % 85
Dlssoh~-~cl Selenium (So) 2005/12/22 100 % 85 - 115
Dissolved Silicon (SI) 2005/12/22 99 % 85 - 115
Dissolved Silver (Ag) 2005/12/22 100 % 85 - 115
Dissolved Sodium (Na) 2005/12/22 101 % 85 - 115
Dissolved Strontium (Sr) 2005/12/22 95 % 85 - 115
Dissolved Teiledum (To) 2005/12/22 98 % 85 - 115
Dissolved "l~allium’(TI) 2005/12/22 100 % 85 - 115
Dissolved Thodum (Th) 2005/12/22 97
Dissolved Tin (Sn) 2005/12/22 99 % 85 - 1
Dissolved’r[tenlum (1’I) 2005/12/22 103 % 85 - 115
Cissolved Tungsten ON) 2005/12/22 101 % 85 - 115
Dissolved Uranium (U) 2005/12/22 101 % it5 - 115
D~ssolved Vanadium (V) 2005/12/22 105
Dissolved Zinc (Zn) 2005/12/22 97 % 85 - 115
Dissolved Zirconium (Zr} 200~/12/22 101 % 85 - 115
Dissolved Phosphorus (P) 2005/12/22 89 % 85 - 115
Dissolved Aluminum (AI) 2005/12/22 ND, DL--5 uglL
Dissolved Antimony (Sb) 2005/12/22 NO, DL=I ug/L
Dissolved Aroenlc (As) 2005/12/22 ND, DL=I ug/L
Dlcsolved Beduin (Be) 2005/12/22 ND, DL=5
Dissolved Bely~um (Be) 2005/12/22 ND, DL--O,5 ugi1.
Dissolved Bismuth {Bi) 2005/12/22 ND, DL=I uglL
Dissolved Boron (B) 2005/12/22 ND, DL=10 uglL
Dissolved Cadmium (Cd) 2005/12/22 ND, DL=0.1 ug/I.
Dissolved Calcium (Ca) 2005/12/22 ND, DL=200 ug/L
Dlesolv~d Chromium (Ct) 2~;5/12,’22 ND, DL=5 ug/L
OIssolved Cobalt (Co) 2005/12/22 ND, DL=0.5 ug/L
Dissolved Copper (Cu) 2005/12/22 ND, DL=I ug/L

_[~is.~ I~.[L(~e~. 2005/12/22 ND, DL=50 ~ .....
Dissolved Lead (Pb) 2005/12/22 ND, DL=0.5 ug/L
Dissolved Lithium {LI) 2005/12/22 ND, DL=5 ug/L ¯
Dissolved Magnesium (Mg) 2005/12/22 ND, DL=50 ug/L
Dissolved Manganese (Mn) 2005/12/22 ND, DL=2 ug/L
Dissolved Molybdenum (Mo) 2005/12/22 ND, Di-=l ug/L
Dissolved Nickel (NO ’ 2005/12/22 ND, DL=I ug/L
Dissolved Potassium (K) 2005/12/22 ND, DL=200 ug/L
Dissolved Selenium (So) 2005/12/22 ND, DL=2 uglL
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Morrow Environmental ww~v. maxxamanal~lcs.�om
Attention: Andrew Eason
Client Pmje~ #: W053011A CP SOURiS YARD
P.O. #: ~780
Pmje~ name: SOURIS, MB

Quality Assurance Report (Continued)
Maxxam Job Number. MA5C8950

QA/QC
Batch
Num Init QC Type

891451 HRE Method Blank

RPD

Parameter
Dissolved Silicon (Si)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Tellurium (To)
Dissolved Thallium (Ti)
Dissolved Thodum (Th)
Dissolved Tin (an)
Dissolved "l’danlum
Dissolved Tungsten ON)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Dissolved Zirconium (Zr)
Dissolved Phosphorus (P)
Dissolved Antimony (Sb)
Dissolved Amonlc (As)
Dlssolved Bsdum (Ba)
Dissolved Beryllium (Be)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved Lead (Pb)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Salenlvm (So)
Dissolved Silver
Dissolved Sodium (Na)
Dissolved Tellurium (To)
Dissolved Thallium (TI)
Dissolved Thorium (Th)
Dissolved Vanadium (V)
Dissolved Zinc ~Zn)

ND : Not detected
NC = Non-calculable
RPD : Relative Percent Difference
QC Standard : Quality Control Standard
SPIKE : Fortified sample

Date
Analyzed

WwImmldd
2005/12/22
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 NO,
2005/12,’22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 ND,
2005/12/22 NC
2005/12/22 NO
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12122 NC
2005/12/22 NC
2005/12/22 0.8
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 NC
2005/12/22 ~C

Value Recove~f
ND, DL=50

DL=0.5
DL=100
DL=I
DL=I ’
DL=0.05
DL=I
DL=I
DL=5
DL=I
DL=0.1
DL=I
DL=5
DL=I
DL=50

Units QC L;,,,;~:
ugh.

u9n.
ug/L
ug/L

ug/L
ug/L
ug/L
u~L

ugA.
ug/L
ug/L

% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25
% 25

1 ) The racovery for Ca In the matrix splhed sample was not calculated. Because of the high concentro ion of this compound In the parent
;ampio, the relative difference between the spiked and un-splhed concentrations is not sufficiently significant to permit a reliable recovery
alculatlon.
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~ SNC.LAVALIN

APPENDIX IV

I~onltoring Results



SNC-LAV.A.LI~
Morrow Environmental.

i Canadian Pacific Raikvay
Souds Yard
Souris, MB

MONITORING REPORT

Project No.: WO53011A

Date: Dec. 12, 2005
Obsen~er. JDT
Weather. -2°C Cloudy
Time: 09:40

I Monitoring Refe~mce
Well Elevation~

NO. (m)

I 05-6 100.150
O5-7 100,040
05-8 100,420

I 0~-9 1~,7~
05-20 98.539
05-24 99.473
05-25 99.100I 05-27 ~,~

I NOTES:

!

Apparent Potantlo-
Depth.to NAPL = Depth to , Metric Vapour
NAPL = "l~lckness Water Elevationa Conc.

(m) (mm) (,m) (m) (ppm)

0
0
0
0
0
0
0
0
0
0
0
0
0
0

2.360 97.790 10
2.783 97.257 25
2.862 97.558 5
2.932 97.866 10
1,752 96.787 105
2.640 96,833 25
2.259 96.841 40
2.262 96.698 75
1.747 97.770 225
2.505 97.884 60
3.101 97,233 25
2,504 97.730 770
2.555 g7,771 55
2.577 97.879 70

Reference Elevation is a mad~ on the dm of the monl~ well standpipe surveyed wllh msdact to local datum.
Non-Aqueous Phase Uquld.

a NAPL specl~ gravity susumad to da 0.75.

Comments

SNC-Lavalln
MORROW ENVIRONMENTAL Pag~ 1 of 1 131086-A000 \ Felxua~/17, 2006
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APPENDIX V

Hydraulic Conductivity Testing
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Morrow Environmental I slug/bail test analysis
Consultants Inc.

I                       BOUWER-RICE’s method
Slug Test No. Slug Test No, 1 Test ~onducted on: 13.12.2005

05-24

"-,x,,°

I
Projest.’ CP Raft Souds Ymd

Evaluated by: RGG

800 900

10-]
o 05-24

Hydmulk:; condu~vlty [mls]: 1.33 x 10-6



slug/bail test analysis Date: 15.02.2006 Page 2
BOUWER-RICE’s melhod

Project: CP Rail Souds Yard

Morrow Environmental
Consultants Inc.
Unit E - 1420 Clamrce Avenue

Slug Test No. Slug Test No. 1

05-24

Evaluated by: RGG

Test conducted on: 13.12.2005

05-24

Static water level: 2.636 m below datum
Pumping test duralJon Water level Drawdown

1 0 5.050
2 30 4.900
3 60 4.760
4 90 4.600
5 120 4.450
6 180 4.140
7 240 3.870
8 300 3.590
9 450 3.070

10 540 2.930
11 600 2.880
12 690 2.830
13 750 2.810

~]
2.414
2.264
2.124
1.964
1.814
1.504
1.234
0.954
0.434
0.294
0.244
0.194
0.174



I
I
I
I
I
I
I
I
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Morrow Environmental
Consultente Inc.
Unit E - 1420 Clam~e Avenu~

Slug Test No. Slug Test No~ 2

slugroall test analysis i Date: 15.02.2006 ~ Page 1
BOUWER-RICE’s method

I               Project: CP Rag SourLsl YardEvaluated by: RGG

Test conducted on: 13.12.2005

o~_

t Is]
100 200 300 400 500 600 700 800,oo° 900

o 05-24

Hydraulic conduc~vlty [mls]: 1.18 x I 0~



slug/ball test analysis Date: 15.02.2006 Page 2
BOUWER-RICE’s method

! Project: CP Rail Souds Yard

Morrow Environmental
Consultants Inc.

Slug Test No. Slug Test No. 2

05-24

Evaluated by: RGG

Test conducted on: 13.12.2005

05-24

Static water level: 2.636 m below datum
Pumping test duration

0
30
6O
9O

120
180
240
3O0
420
48O
60O
66O
720
780

Waterlevel

~]
5.120
4.930
4.770
4,610
4.450
4.170
3.870
3.610
3.170
3.010
2.880
2.850
2.820
2.800

2.484
2.294
2.134
1.974
1.814
1.534
1.234
0.974
0.534
0.374
0.244
0.214
0.184
0.164
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Morrow Environmental
Consultants Ine~

Slug Test No. Slug Test No. 3

05-30

slug/bail test analysis
BOUWER-RICE’s method ~

Date: 15.02.2008 I Page 1

all Souds Yard

Test conducted on: 13.12.2005

0     1000     2000     3000     4000
100

10-1
o 05-30

t [s]
5000     6000     7000     8000     9000

Hydmull¢ ¢onduc6vlty [m/s]: 1,29 x 10.7



slug/bail test analysis Date: 15.02.2006 Page 2
BOUWER-RICE’s me~od Project: CP Rail Souds Yard

Morrow Envlronmental
Consultants Inc.
Unlt E - 1420 Clare~e A,~nUe
Winnipeg, Idanltoba

Slug Test No, Slug Test No, 3

O5-3O

Ewluated by: RGG

Test conducted on: 13.12.2005

05-3O

Static water level: 2.505 m below datum
Pumping test duration Water level Drava:lown

[m] [m]
1 0 4.890 2.385
2 30 4.660 2,155
3 00 4.470 1.965
4 90 4,290 1.785
5 120 4.210 1.705
6 180 4,070 1.565
7 240 4.000 1.495
8 380 3.940 1.435
9 480 3.900 1.395

10 600 3.870 1.365
11 735 3.850 1,345
12 900 3.830 1.325
13 1200 3.800 1.295
14 1740 3.750 1.245
15 2700 3.650 1.145
16 3660 3.570 1.065
17 5160 3.450 0.945
18 7620 3.250 0.745
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A\
~FOCUSED ON SOLUTIONS)

Industries Served:

OIL / GAS, MINING, INDUSTRIAL,
FORESTRY, INSURANCe,
TRANSPORTATION, UTILITtES,
REAL ESTATE / RNANCIAL
GOVERNMENT. LEGAL,

Regional Offices:

BRITISH COLUMBIA

Kelowna
Nanaimo
Prince George
Fort St John

ALBERTA

Calga~
Edmonton

MANITOBA

Winnipeg
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