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EXECUTIVE SUMMARY

Jacques Whitford Limited (JWL) was retained by Vale Inco Limited (Inco) to conduct a
Community Based Risk Assessment (CBRA) for the City of Port Colborne. The CBRA
was undertaken in accordance with a Technical Scope of Work (JWL, 2000) prepared in
consultation with a Public Liaison Committee. The Technical Scope of Work (TSOW)
required that a number of scientific studies and investigations be undertaken to obtain the
community specific information necessary to complete the CBRA. One of these studies
was to conduct various investigations for the identification and evaluation of potential
chemicals of concern (CoC) based on CBRA Condition Numbers 1, 2 and 3 as outlined in
the TSOW.

This report presents the results and findings on chemicals analyzed in soil samples from
the Port Colborne area that are present on a community-wide basis at concentrations
above the MOE generic effects-based guidelines in accordance with TSOW CoC
Condition Number 2. Soils investigations were conducted to evaluate all potential
relevant CoCs that may have originated from the Inco refinery, as well as from other
historical industrial sources within the affected area, such as the neighbouring former
Algoma steel plant.

Findings indicated that the potential CoCs attributed to Inco’s historical nickel refinery
operations for the CBRA under TSOW CoC Condition No. 2 were nickel, copper, cobalt
and arsenic.

Findings also indicated that the potential chemicals that can be attributed to the former
steel plant’s iron ore operation were iron, beryllium, zinc, arsenic, selenium, lead and
cadmium. Of these, only lead, zinc, arsenic and beryllium would constitute as CoCs
possibly attributed to the former Algoma steel plant under TSOW Condition 2.

The soil chemistry data suggests that the former steel plant may have been a significant
source of lead. However there are other potential sources of lead in Port Colborne soil
that can be attributed to non-industrialized sources such as leaded paint, leaded gasoline,
and batteries.
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1.0 INTRODUCTION

1.1 STATEMENT OF OBJECTIVES

Vale Inco Limited (Inco) operated a nickel refinery in the City of Port Colborne from
1918 to 1984. Nearby, the former Algoma Steel and former Canada Blast Furnace had
operated a steel plant that reportedly sintered and smelted iron ore to form pig iron from
the early 1910’s to 1977, located approximately 500 m southwest and upwind of the Inco
refinery. Historical operations at the Inco refinery and the former steel plant released
particulate emissions that subsequently resulted in atmospheric deposition of these
particulates on Port Colborne soils surrounding the Inco refinery and the former steel
plant.

Jacques Whitford Limited (JWL) was retained by Inco to carry out a Community Based
Risk Assessment (CBRA) for the City of Port Colborne. The CBRA was undertaken in
accordance with a Technical Scope of Work (JWL, 2000) prepared in consultation with a
Public Liaison Committee (PLC). The Technical Scope of Work (TSOW) required that a
number of scientific studies and investigations be undertaken to obtain the community
specific information necessary to complete the CBRA. One of these studies was to
conduct various investigations for the identification and evaluation of potential chemicals
of concern (CoC) based on CBRA Condition Numbers 1, 2 and 3 as outlined in the
TSOW and summarized below.

The definition for a CoC within this CBRA is a chemical found in Port Colborne soils
originating from an industrial source(s) where all of the following Conditions are met:

Condition 1) Chemicals that were historically used or generated by the industrial
source(s) or its processes, and

Condition 2) Chemicals that are present at a community level at concentrations greater
than MOE generic effects-based guidelines (Table ‘A’ Generic Guidelines (MOE, 1997)),
and

Condition 3) Chemicals whose presence in soil show a scientific linkage to the
historical operations of that industrial source(s).

INCO is the proponent of the CBRA. Only chemicals that meet all three of the above
stated CBRA COC conditions and had originated from INCO's historical operations were
considered COCs for the CBRA.

This report presents the results and findings of various JWL soils investigations in 2000
and 2001, as well as a review of the earlier 1998/1999 soils investigations carried out by
the Ontario Ministry of the Environment (MOE), so as to identify and evaluate potential
CoCs attributed to Inco and the nearby former Algoma steel plant in accordance with
CBRA Condition Number 2.
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In 2001, a draft JWL report was released, entitled “Potential CoC Identification using
Soil Chemical Concentration Data in Exceedance of MOE Generic Guidelines” and
dated November 23, 2001. Potential CoCs for the CBRA under Condition No. 2
attributed to Inco’s historical Nickel Refinery operations were Nickel, Copper, Cobalt
and Arsenic. The Ministry of the Environment (MOE) conducted a technical review of
this report and other COC-related reports and produced a letter (letter of January 11, 2002
“Review of JWEL CBRA CoC Reports”) that concurred with the outcome of JWL's
findings. At a December 2001 meeting of the Technical Sub-Committee to the Public
Liaison Committee of the CBRA, it was decided to leave the CoC issue open ended, that
if other additional information in the future becomes available, that it too be examined for
CoC identification.

Although lead had not been identified as a CoC in 2001, additional Port Colborne soil
lead data that became available to JWL after 2001 to 2003 were evaluated by means of
soil mapping and establishing empirical relationships, emission inventories/dispersion
modeling and statistical analyses to determine if lead was a CoC in accordance to CBRA
CoC Conditions 1, 2 and 3. Lead was not determined a CoC for the CBRA and the
details of this determination are found in the JWL report entitled “Re-Evaluation of Lead
as a Chemical of Concern’ dated June 2004 (JWL, 2004).

The report under this cover dated March 2008 represents the finalization of the draft
November 23, 2001 report “Potential CoC Identification using Soil Chemical
Concentration Data in Exceedance of MOE Generic Guidelines”.

Other supporting reports have been prepared on additional CoC studies that relate to
emission inventories/dispersion modeling and statistical analyses to address CoC
Condition Numbers 1 and 3. These are as follows:

» JWL report entitled “Potential CoC Identification using Emission Inventories and
Dispersion Modelling of INCO and ALGOMA Operations” dated March 28, 2008
(JWL, 2008a) and

» JWL report entitled “Potential CoC Identification using Statistical Analyses”
dated March 28, 2008 (JWL, 2008b).
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1.2 REVIEW OF PREVIOUS MOE INVESTIGATIONS

1.2.1 MOE 1998 AND 1999 Soil Investigations on Open Spaces

The MOE (MOE, 2000a) conducted studies of the Port Colborne area in 1998, in
particular around the refinery plant. Soil samples were analyzed for seventeen (17)
metals: aluminum, barium, beryllium, calcium, cadmium, cobalt, copper, chromium, iron,
magnesium, manganese, molybdenum, nickel, lead, strontium, vanadium, and zinc.
Arsenic and selenium were not analyzed. The MOE concluded from their investigation
that soil concentrations of nickel, copper and cobalt were elevated above the MOE Table
A Generic Guidelines for residential/parkland land use and for medium grained soils as
listed in the MOE Guideline for Use at Contaminated Sites in Ontario, revised February
1997 (MOE, 1997) and that these three metals should be considered as CoCs.

The levels of nickel in soils reported in 1998 were measured at concentrations of up to
5000 ppm, generally with the highest concentrations closest to the Inco stack, and lower
concentrations away from the Inco stack. Soil concentrations of copper and cobalt were
measured at up to 350 ppm and 150 ppm, respectively. As with nickel, the concentrations
of copper and cobalt were found to be highest near the refinery, and declined further from
it. The area with concentrations of nickel, copper and cobalt exceeding the MOE Table A
Generic Guidelines (MOE, 1997) as identified from the 1998 data generally occurred in
the eastern portion of the City, and agricultural and forested areas to the north and east of
the refinery; an area of approximately 19 km®.

A more detailed phytotoxicology soils investigation of the Port Colborne area by the
MOE in 1999 provided more soil chemical data, including arsenic analyses, to the
existing data set. The new data increased the estimated areal extent of MOE Table A
Generic Guidelines (MOE, 1997) exceedances for nickel, copper and cobalt from 19 km®
to 29 km” (MOE, 2000b). Spatial distributions of these metals in exceedance of these soil
guidelines were plotted on maps by the MOE and these are reproduced on drawings
found in Appendix A.

As noted above, the analyses of arsenic and selenium by the MOE were not done for each
soil sample collected in 1998 and selenium was not analyzed for the 1999 samples.
Neither the 1998 nor the 1999 MOE investigations included a full suite of inorganic
parameters or organic parameters (eg. PCBs).
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1.2.2 MOE School Yards and Beaches Investigation

In April 2000, MOE collected soil samples from a number of school yards and beaches in
Port Colborne area. Documentation was provided in MOE report “Results of Soil
Sampling in School Yards and Beaches in the Port Colborne Area, April 2000 - Report
No. SDB-031-3511-2000 (MOE, 2000c).

A review of this report revealed that soil concentrations of nickel, copper and cobalt
exceeded the MOE Table A Generic Guidelines (MOE, 1997) for parkland/residential
land uses. Soil concentrations of fourteen other analyzed metals including aluminum,
barium, beryllium, cadmium, calcium, chromium, iron, lead, magnesium, manganese,
molybdenum, strontium, vanadium and zinc were below the applicable MOE Table A
Generic Guidelines (MOE, 1997) for parkland/residential land uses.

1.2.3 MOE Wood Lots Investigation

In October 2000, MOE collected soil samples from five rural woodlots in Port Colborne
area. Documentation was provided in MOE report “Soil Contamination in Selected Port
Colborne Woodlots: 2000” - Report No. SDB-012-3511-2001 (MOE, 2001a).

The five rural woodlots in this report were identified as Woodlots 1 to 5. Three of the
woodlots, Woodlots 1, 2 and 3 were located within 2.5 km of the Refinery in the
direction of the prevailing winds (east to northeast of Inco). Woodlot 4 was located at
Forks Road East and Green Road, about 11 km northeast of Inco. Woodlot 5 was located
at Highway 3 and Bassie Road in Wainfleet, about 5 km west of Inco and thus considered
as representative of background conditions.

A review of this MOE woodlot report revealed that nickel, copper and cobalt
concentrations in soils exceeded the MOE Table A Generic Guidelines (MOE, 1997) in
woodlots downwind of the Inco refinery.

Concentrations of arsenic and selenium in soils from only one localized woodlot
(Woodlot 3) exceeded the MOE Table A Generic Guidelines (MOE, 1997) by marginal
factors of 1.2 and 1.1 times respectively.

Concentrations of beryllium exceeded the MOE Table A Generic Guideline (MOE, 1997)
of 1.2 ppm at 5 (five) sampling locations in Woodlot 3 and at 7 (seven) locations in
Woodlot 5 (ie. the background woodlot). The MOE explained the presence of beryllium
in soil in all woodlots investigated as being related to natural background or non-
anthropogenic.
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1.2.4 MOE Rodney Street Neighbourhood Soils Investigation

In November 2000, MOE collected and chemically analyzed soil samples from 179
properties in the Rodney Street neighbourhood and documented their findings in a report
entitled “Soil Investigation and Human Health Risk Assessment for the Rodney Street
Community: Port Colborne (2001)” (MOE, 2001b) and a subsequent report dated
October 2001 (MOE, 2001c).

A review and interpretation of the findings in these reports by JWL revealed two distinct
sources of chemicals found in soils from the Rodney Street neighbourhood. Source 1 is
from the Inco Refinery that would explain the observed distribution of nickel, copper and
cobalt concentrations in soils. Source 2 is from south of Rodney Street, in the vicinity of
a former steel blast furnace facility that would explain the arsenic and selenium
concentrations in soil. It should be noted that arsenic is one of the more significant
chemicals released to the air from the steel industry according to a Canadian
Environmental Protection Act (1996) document, Strategic Options for the Management
of Toxic Substances from the Steel Manufacturing Sector. The former steel furnace
facility operated on lands directly south to southwest of Rodney Street from the 1913 to
1977. This steel plant had reportedly smelted iron ore to manufacture pig iron, which
was then used to fabricate steel products.

Chemicals other than nickel, copper, cobalt, arsenic and selenium found in exceedance of
the MOE Table A Generic Guidelines (MOE, 1997) but not related to either Inco or the
former steel plant were lead, cadmium, chromium, barium, zinc and beryllium. (Note
that the MOE linked zinc to the Inco refinery (MOE, 2001c), but this relationship is not
evident as will be noticed towards the end of this report).

MOE concluded that soil lead contamination in the Rodney Street neighbourhood is
typical of older urban residential communities in Ontario (MOE, 2001c). The sources of
lead in soil given by the MOE were numerous and were property specific such as paint,
pesticide use, storage, maintenance, disposal of vehicles and vehicle parts (particularly
lead acid batteries), and historic use of leaded gasoline.

Antimony was in close association with lead and linked to batteries.

Cadmium, chromium, and zinc were found in close association with lead and linked to
paint.

Beryllium also was found to be concurrent with high lead. MOE (2001c) concluded that
the soil contamination on some properties on the south side of Rodney Street were linked
with industrial process waste/fill and the generally elevated soil beryllium concentrations
were associated with natural shale deposits and dust/slag from the former steel plant.
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1.3 INFORMATION GAPS FROM MOE INVESTIGATIONS

Based on the findings of JWL’s review of MOE’s previous investigations, there were
several information gaps that warranted further data collection and interpretation by JWL
to properly identify potential CoCs in accordance with TSOW Condition No. 2.

Gaps found with the MOE 1998 and 1999 surface soil investigations on open spaces were
absence of analytical data on arsenic and selenium in the suite of inorganic parameters
analyzed and the absence of any data on concentrations of organic parameters such as
PCBs, polyaromatic hydrocarbons and volatile organic compounds in soils. Without this
information, a proper screening of chemicals could not be done nor could soil chemical
patterns for the above mentioned chemicals be mapped to determine their source of
origin.

Gaps found with the MOE Rodney Street investigation was that there was no clear
evidence of soil chemical data at locations upwind and downwind of the Rodney Street
neighbourhood to properly attribute the source of chemicals to either Inco’s Refinery or
the former steel plant, or both. Further, as a historical review of this area was not done
by the MOE, it was not clear whether the chemicals identified by the MOE could have
originated from industrial sources other than the Inco Refinery and the former steel plant.

1.4 SCOPE OF WORK

JWL conducted a two part study supplementary to the MOE investigations to obtain
sufficient scientific information to identify CoCs as part of Condition No. 2 of the
TSOW.

The first study was designed to address data gaps with the MOE 1998 and 1999 surface
soil investigations of the entire Port Colborne Community. This involved supplemental
work as follows:

» chemical analyses of ten (10) additional surface soil samples (0 to 5 cm depth) in
the Port Colborne area in the vicinity of and downwind of the Inco Refinery for
an extensive list of inorganic and organic parameters. Locations of surface soil
samples to coincide with MOE-identified areas of high concentrations of nickel in
soil from previous MOE phytotoxicity studies of the entire community;

» chemical analyses of 149 MOE-archived 1998 and 1999 soil samples (0 to 5 cm
depth) for arsenic and selenium; and

» mapping surface soils (0 to 5 cm depth) concentration data for each chemical
analyzed that exceed the MOE generic effects-based guidelines (in this case,
MOE Table A Generic Guidelines (MOE, 1997)) and determine if there exists any
noticeable patterns that link these exceedances on a community wide basis
originating back to the Inco Refinery or to some other industrial source.
Localized exceedances of a chemical in soil were not considered community wide.
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The second study was designed to address data gaps with the MOE Rodney Street
investigation and to help determine and assess the source allocation of various CoCs
originating from Inco and/or Algoma Steel in the Rodney Street neighbourhood of Port
Colborne. This study involved the following supplemental work:

site background and historical land use review of other potential industrial sources
of contamination in the former industrialized area west of Inco that may have
contributed to the observed concentrations of chemicals in soil;

air dispersion modelling to delineate the areal extent of historical particulate
loading and fallout deposition that may have resulted from the Inco Refinery and
the former steel plant;

collection of surface and subsurface soil samples of 17 test pits excavated down to
one (1) meter at locations on the former steel plant (ie. upwind of the Rodney
Street neighbourhood), on the Inco Refinery property (ie. downwind of the
Rodney Street neighbourhood), as well as on several residential properties within
the Rodney Street neighbourhood. The test pits were located considering the areas
predicted by air modelling coinciding with the highest air borne particulate
deposition from the Inco refinery and the former steel plant. Chemical analyses of
these samples were for the determination of inorganic parameters, including 17
metals and two nonmetallic chemicals, arsenic and selenium;

collection and analyses of surface soil samples from four (4) additional test pits
TPA, TPC, TPD and TPE located in the residential areas north and northwest of
the Inco refinery and south of Killaly Street East. Data on the chemical analyses
of these samples were used in conjunction with data sets on the above mentioned
samples in order to obtain a better understanding of the soil chemical
concentration distribution patterns; and

mapping soils concentration data for each chemical analyzed that exceed the
MOE generic effects-based guidelines and determine if there exist any noticeable
patterns that link these exceedances back to either the Inco Refinery, the former
steel plant or to some other industrial source(s) on a community wide basis.
Localized exceedances of chemical in soil were not considered community wide.

Based on the above scope of work, potential CoCs will be identified in accordance with
the requirements of Condition 2 of the TSOW.

W
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2.0 METHODOLOGY

2.1 SITE HISTORY AND POTENTIAL SOURCES OF CONTAMINATION

JWL conducted a detailed historical background review of an area as defined by Welland
Canal to the west, Inco property to the east, Durham Street to the north and the shores of
Lake Erie to the south. Details of the site background review findings are provided in
Appendix B. Based on the information gathered, the historical review has revealed
evidence of industrial operations that may have resulted in potential environmental
contamination in various areas as presented in Table 2.1.

Table 2.1 Findings of Site Background Historical Review

Potential Sources of . . . X
L. Historical Activity Contaminants
Contamination

Historical iron smelting operation activ|

since 1913 to its closure in 1977. Th )
plant used coke, iron ore, limestone an| associated heavy metals and coal dust

Former Steel Plant (Canada Blas i i
(Can iron shop ball as raw materials. Cod from metal smelting operations. Metal

Furnace and Algoma Steel) . . .. | containing slags that were later used as
stock piles, iron ore and associate

Iron, Arsenic, Beryllium, Selenium ang

industrial activities such as generatio road base and fill materials in the

development of neighbouring eastside

of slag containing spent metals.
of the City of Port Colborne.

Historical operation of railway yard
along the eastside of Welland Canal
since 1860s to 1980s. The activities
CN Railway Yard included, coal yard, grain storage and

Coal dust, petroleum hydrocarbons,
arsenic (from railway ties) and other

. . . metal associated with railway yard.
associated railway operations such as

fuel oil storage, railway ties.

Historical industrial land use along the
eastern part of the CN railway yard

since 1930s. The activities include,

Scrap Yard, Trucking Facilities scrap yard, junk metal stock piles, Heavy metals, petroleum hydrocarbonsg

and other industrial operations . . .
) generation of heavy metal shavings, from scrap yard operations.
along eastside of Welland Cana

degreasing operation involved in metal
west of Welland Street.

scrapping and salvage, trucking
facilities with fuel storage.
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Table 2.1 Findings of Site Background Historical Review

Potential Sources of . . L. .
L. Historical Activity Contaminants
Contamination

Historical mixed commercial and
residential land uses of area north of
Rodney Street, south of Killaly Street,
west of Davis Street and east of
Welland Street. Majority of the urban
Gas Stations, Auto Repair | areas were developed after 1910s and

Facilities, and Old Residential | 1920s, site development, road
Dwellings constructions involved use of fill (slag

Lead, antimony, cadmium, petroleum
hydrocarbons from gasoline, paint,
batteries and fill materials.

and spent materials) most likely
obtained from the Former Steel Plant.
Auto repair facilities and old houses
used lead-based gasoline and paints.

Historical operation of nickel refinery
by Inco from 1917 to 1984. Inco’s Nickel, copper and cobalt from the
Inco Nickel Refinery operation involved refining of nickel, | historical refinery operations.

copper and cobalt.

2.2 PROTOCOLS

A total of five protocols were developed to undertake this work. These protocols
included:

JWL’s December 18, 2000 protocol (Draft) entitled ‘Surface Soil Sampling for
Identification of Potential Chemicals of Concern’ as appended in Appendix C.

JWL’s June 2001 protocol (Draft) entitled ‘Protocol for Nickel and Arsenic Deposition
Modelling, Port Colborne Community Based Risk Assessment’ as appended in
Appendix C.

JWL’s June 27, 2001 protocol entitled ‘Test Pitting Protocol, Additional CoC
Investigation, Inco Boundary and Rodney Street Area’ as appended in Appendix C.

JWL’s July 9, 2001 protocol (Revised) entitled ‘Surface Soil Sampling for Identification
of Potential Chemicals of Concern’ as appended in Appendix C.

JWL’s July 9, 2001 protocol entitled ‘Sampling and Analysis: Quality Assurance and
Quality Control’ as appended in Appendix C.

©2008 Jacques Whitford Limited ONT34645
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Reference to the above protocols are made below in Sections 2.3, 2.4 and 2.5.

23 SURFACE SOIL PROGRAM

Site locations of surface soil samples taken by JWL are shown on Drawing 1. Soil
samples were collected from the front yards and/or back yards of residential dwellings.
Soil sampling was carried out at eight (8) locations (sites 2, 4, 6 and sites 8 through 12
on Drawing 1) in Port Colborne which coincide with areas of high concentrations of
nickel in soil as reported by the MOE (MOE, 2000a and 2000b). In addition, JWL
collected two (2) soil samples from background locations, west (site 5) and north (site 13)
of the Welland Canal, in areas with known, low concentrations of measured nickel in
soil.

Soil samples at each of these 10 locations were collected from the 0 to 5 cm depth
interval. The sampling program was conducted on dates of December 29, 2000, January
04 and 16, 2001 in accordance with JWL’s December 18, 2000 protocol (Draft) entitled
‘Surface Soil Sampling for Identification of Potential Chemicals of Concern’ as appended
in Appendix C. Sampling was carried out by JWL staff with a representative from Beak
International Inc. (Beak), the environmental consultant for the PLC witnessing the
sample collection as well as gathering duplicate samples for chemical analyses as part of
third party verification.

Potential CoC Identification Using Soil Chemical Data in Exceedance of MOE Generic
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All ten (10) soil samples were submitted to Philip Analytical Services Corp. (Philip), a
Canadian Association of Environmental Analytical Laboratories (CAEAL) accredited
laboratory, for analysis of chemical parameters listed in Table 2.2.

TABLE 2.2
SUMMARY OF SAMPLE LOCATIONS AND ANALYTICAL PARAMETERS
PORT COLBORNE, ONTARIO

Sample Number | Sample Location: Sample Matrix: Analytical Parameters:

Soil 2-1 Site # 2 Soil Metals, Anions

Soil 4-1 Site # 4 Soil Metals, Anions

Soil 5-1 Site # 5 Soil Metals, Anions, VOCs, PAHs,
PCBs

Soil 6-1 Site # 6 Soil Metals, Anions

Soil 8-1 Site # 8 Soil Metals, Anions

Soil 9-1 Site #9 Soil Metals, Anions

Soil 10-1 Site # 10 Soil Metals, Anions, VOCs, PAHs,
PCBs

Soil 11-1 Site # 11 Soil Metals, Anions, VOCs, PAHs,
PCBs

Soil 12-1 Site # 12 Soil Metals, Anions

Soil 13-1 Site # 13 Soil Metals, Anions

Soil 5B Site # 5 (Resample Site # 5) Soil VOCs

Soil 7B Site # 7 (Resample Site # 7) Soil VOCs

Soil 10B Site # 10 (Resample Site # 10) Soil VOCs

Soil 11B Site # 11 (Resample Site # 11) Soil VOCs

Notes:

Metals - Selected metals and nonmetals including Aluminum, Antimony, Arsenic, Barium, Beryllium, Boron, Bismuth,
Cadmium, Chromium, Cobalt, Copper, Iron, Lead, Manganese, Mercury, Molybdenum, Nickel, Phosphorous, Selenium,
Silver, Sulphur, Titanium, Thallium, Vanadium, Zinc.

Anions- Selected anions including Bromide, Chloride, Fluoride, Nitrate, Nitrite, Orthophosphate, Sulphate.

VOCs - Volatile Organic Compounds

PAHs - Polynuclear Aromatic Hydrocarbons

PCBs - Polychlorinated Biphenyls (total)
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24  TEST PIT PROGRAM

2.4.1 Purpose and Scope of Program

JWL undertook a fest pit excavation and sampling program to help determine and assess
the source allocation of various CoCs from at least two industrial sources that operated
adjacent to the Rodney Street community. These sources included (1) Canada Blast
Furnace and Algoma Steel (hereinafter referred to as the former steel plant) that operated
from 1913 to 1977 and (2) Inco Nickel Refinery which operated from 1918 to 1984.

2.4.2 Program Design

Selection of test pit locations was based on findings from the air dispersion modelling
(JWL, 2001) and possible deposition fall out patterns due to emissions from the former
steel plant and Inco refinery. The test pits were located to obtain a profile of soil
chemicals across the predicted zones of highest atmospheric particulate deposition from
historical emissions of the Inco refinery and the former steel plant.

2.4.3 Test Pitting Work

Prior to the test pit excavation, efforts to identify the locations of underground utilities
and services were undertaken. Proper health and safety protocols were adhered to during
the field investigation program. Permission to excavate on all properties was obtained
before work commenced.

A total of seventeen (17) test pits, TP1 to TP17 were excavated from August 15 to
August 21, 2001. Test pit locations are shown on Drawing No. 2. Test pits TP1 to TP7
and TP16 were located on Inco property. Test pits TP8 to TP11, TP15 and TP17 were
located on properties within the Rodney Street community. Test pits TP12 to TP14 were
located on the former steel plant site.

In addition to the above-mentioned 17 test pits, JWL excavated four (4) additional test
pits, TPA, TPC, TPD and TPE at locations shown on Drawing No. 2 in the residential
areas north and northwest of the Inco refinery and south of Killaly Street East.

©2008 Jacques Whitford Limited ONT34645
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The test pits were excavated by Emburgh Backhoe Services of Port Colborne, Ontario
using a backhoe. Test pits were excavated to a depth below grade ranging from
approximately 0.5 m to 1.1 m with the exception of TP12 which was excavated to a depth
of 10 cm only because of refusal due to occurrences of very hard slag.

JWL’s June 27, 2001 protocol on soil sampling entitled ‘Test Pitting Protocol, Additional
CoC Investigation, Inco Boundary and Rodney Street Area’ as appended in Appendix C
was followed.

Soil samples at each of these test pit locations were collected in the field at 2.5 cm depth
intervals to a depth of 30 cm, then every 5 cm interval to a depth of 50 cm and then at 70-
75 cm and 95-100 cm depth. Altogether 18 soil samples were collected from each test pit
with the exception of TP12. At TP12, soils were collected at 0-2.5 cm, 2.5-5 cm and 5-10
cm depths, for a total of three samples. Sampling was carried out by JWL staff with a
representative from Beak to witness the sample collection as well as to gather duplicate
samples for chemical analyses as part of third party verification.

All of the collected samples were not immediately submitted to the laboratory for
chemical analyses. Instead a phased approach was taken with the first phase involving
the analyses of a large number of samples per test pit for a total of five test pits in critical
areas downwind of the former steel plant and downwind of the Inco Refinery. These data
provided a better understanding of the detailed patterns of the concentration-depth
profiles of the chemicals in soils. The second phase involved chemical analyses of soil
samples for the remaining test pits, concentrating on the selection and analyses of
samples from similar depth intervals shown in the first five test pits to have the highest
soil chemical concentrations.

Phase 1 involved the collection of eighteen (18) soil samples per test pit from three (3)
test pits along a northeast transect from the former steel plant property (TP13 (on the
former steel plant property), TP9 (residential property within Rodney Street
neighbourhood), and TP17 residential property within Rodney Street neighbourhood) and
two (2) test pits on Inco property along a northeast transect from the former Inco refinery
(TP3 and TP5). The chemical analyses were used to determine the vertical concentration
profiles of chemicals with depth and the depths as to where the highest concentrations of
chemicals can be found.

In Phase 2, a total of seventy four (74) soil samples were analyzed for the remaining test
pits including, TP1, TP2, TP4, TP6, TP7, TP8, TP10, TP11, TP14 through TP16. For
TP12, soil samples were collected at 0-2.5 cm, 2.5-5 cm and 5-10 cm depth and all three
samples were analyzed.

In addition, samples of remnant iron pellets, iron shot balls, slag and iron ore waste rock
collected from the southern part of the former steel plant were also submitted for
chemical analyses.
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All samples were submitted to Philip Analytical Services Corp. (Philip), a Canadian
Association of Environmental Analytical Laboratories (CAEAL) accredited laboratory,
for analysis of chemical parameters listed below:

Aluminum, Antimony, Arsenic, Barium, Beryllium, Cadmium, Chromium, Cobalt,
Copper, Iron, Lead, Manganese, Molybdenum, Nickel, Phosphorous, Selenium, Silver,
Titanium, Thallium, Vanadium, Zinc and pH.

2.5 LABORATORY PROGRAM

2.5.1 Laboratory Procedure for Inorganic Parameters
JWL Surface Soil Samples

The ten soil samples collected between December 29, 2000 and January 16, 2001 were
first analyzed for inorganic parameters following the original December 2000 protocol
without spiked standard reference materials (SRM). Subsequently, archived subsamples
of the same ten soil samples were analyzed on July 5, 2001 following the revised protocol
of July 9, 2001, this time using SRM. The latter set of analyses was conducted at the
request of Beak so that the routine procedure of using SRM for organic analyses could
also used done for the inorganic analyses. A discussion follows in Section 3.3 on the
differences between data on inorganic parameters obtained using SRM and those without
using SRM.

Details of the sample preparation and digestion, instrumentation used, analytical method
numbers and method detection limits are provided in JWL’s July 9, 2001 protocol
entitled ‘Sampling and Analysis: Quality Assurance and Quality Control’ appended in
Appendix C.

MOE Archived (1998 and 1999) Surface Soil Samples

A total of 149 MOE archived surface soil samples collected at depths of 0 to 5 cm depth
from the MOE 1998 and 1999 investigations were also sent to Philip for chemical
analyses on February 5, 2001. The MOE-archived 149 soil samples included 10 samples
from agricultural fields, 20 samples from woodlots and 119 samples from residential
properties, boulevards and right of ways. Site locations are shown on Map 1 and 2 in
Appendix F. In addition, the MOE provided JWL with ten (10) samples of their inhouse
certified reference (not to be confused with authentic SRM).

Sample preparation was not necessary on the archived samples which were already
preprocessed and sieved to a less than 355 um size fraction. Samples were digested using
aqua regia solution (HNO3/HCL) and the extracts were analyzed using Hydride
Generation Atomic Absorption (HGAA) as per JWL’s July 9, 2001 protocol entitled
‘Sampling and Analysis: Quality Assurance and Quality Control’ appended in
Appendix C.
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The analytical results were reported as mg/kg on dry weight basis.

It should be noted that these 149 MOE archive surface soil samples were not reanalyzed
along with the ten JWL surface soil samples using SRM as there was not enough sample
mass remaining for the required analyses.

JWL Test Pit Soil Samples

Details of the sample preparation and digestion, instrumentation used, analytical method
numbers, method detection limits and QA/QC procedures are provided in JWL’s July 9,
2001 protocol entitled ‘Sampling and Analysis: Quality Assurance and Quality Control’
appended in Appendix C.

2.5.2 Laboratory Procedure for Organic Parameters

For organic analyses, sample preparation on the ten JWL surface soil samples involved
extraction of the organic components using different types of organic solvents.

Details of the sample preparation, instrumentation used, analytical method numbers and
method detection limits are provided in the laboratory certificates of chemical analyses as
appended in Appendix E.

2.5.3 Quality Assurance and Quality Control (QA/QC)
Laboratory QA/QC

Laboratory QA/QC involved laboratory replicate analyses of one (1) surface soil sample
for VOCs, one (1) surface soil sample for PCBs, two (2) surface soil samples for metals
and 17 testpit soil samples for metals.

In addition to the above-mentioned laboratory replicate analyses, the laboratory analyses
also included standard reference material (SRM). For metal analyses, the SRM used by
Philip in the re-analyses of ten JWL collected samples was a commercial purchased
reference material from Canmet called Lake Sediment (LKsd-3).

Field 0A/QC

Seventeen (17) test pit soil field duplicates, one from each test pit were collected during
the August 2000 test pitting work. No field surface soil duplicates were collected during
the January 2000 soil investigation.
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3.0 RESULTS OF COMMUNITY-WIDE SOILS INVESTIGATION

3.1 JWL SURFACE SOILS INVESTIGATION

All analytical data were compared to the MOE Table A Generic Guidelines (MOE, 1997)
for residential/parkland land use and for medium grained soils as was used by the MOE
in their 1998 and 1999 soils investigations (MOE, 2000a,b).

To verify that the medium grained soil texture classification is appropriate for the study
area, JWL conducted grain size analyses on randomly selected soil samples representing
about 20% of all samples collected during the January 2001 investigation. Grain size
distribution curves are provided in Appendix D. Based on the grain size distribution
curves, the collected samples contain clay size fractions. According to the MOE
Guideline (MOE, 1997), the subject area soil should be considered as medium/fine
grained. This confirms with the description for the majority of the soils in the Port
Colborne area as clay/silt till deposits as given by the Ministry of Agriculture and Food
(OMAF, 1989).

The laboratory analytical results for the submitted soil samples and the comparative MOE
Table A Generic Guidelines (MOE, 1997) are summarized in Tables 3.1 to 3.5 and the
laboratory certificates are provided in Appendix E. Table 3.1 provides analytical results
and comparative MOE Table A Generic Guidelines (MOE, 1997) for VOCs. Tables 3.2
and 3.3 show chemical test results and comparative MOE Table A Generic Guidelines
(MOE, 1997) for PAHs and PCBs, respectively. Table 3.4 provides soil analytical results
and comparative guidelines for selected metal parameters. Table 3.5 shows the test results
for inorganic parameters, chloride and sulphate.

A summary of soil chemical results in Tables 3.1 to 3.5 in comparison to the applicable
MOE Table A Generic Guidelines (MOE, 1997) is presented below:

3.1.1 Organic Parameters

Concentrations of all 40 VOC species, where measured, complied with the applicable
MOE Table A Generic Guidelines (MOE, 1997) for residential/parkland land uses.

Concentrations of all 18 PAH species, where measured, complied with the applicable
MOE Table A Generic Guidelines (MOE, 1997) for residential/parkland land uses.

Concentrations of total PCB, where measured, complied with the applicable MOE Table
A Generic Guideline (MOE, 1997) for residential/parkland land uses.
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TABLE 3.1
SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA

(Samples Collected in January 2001 at 0 to 5 cm Depth)
VOLATILE ORGANIC COMPOUNDS - VOCs
(ug/g or ppm except as noted)

Port Colborne, Ontario

MOE
PARAMETER SOIL5B | SOIL7B | SOIL10B | SOIL11B TABLE A
CRITERIA®

1,1,1-Trichloroethane <0.002 <0.002 <0.002 <0.002 34
1,1,2-Trichloroethane <0.002 <0.002 <0.002 <0.002 0.28
1,1,1,2-Tetrachloroethane <0.002 <0.002 <0.002 <0.002 0.12
1,1,2,2-Tetrachloroethane <0.002 <0.002 <0.002 <0.002 0.01
1,1-Dichloroethane <0.002 <0.002 <0.002 <0.002 3.0
1,1-Dichloroethene <0.002 <0.002 <0.002 <0.002 0.015
1,2-Dibromoethane (Ethylene

dibromide) <0.002 <0.002 <0.002 <0.002 0.01
1,2-Dichlorobenzene <0.002 <0.002 <0.002 <0.002 0.88
1,2-Dichloroethane <0.002 <0.002 <0.002 <0.002 0.05
1,2-Dichloropropane <0.002 <0.002 <0.002 <0.002 0.12
1,3-Dichlorobenzene <0.002 <0.002 <0.002 <0.002 30
1,4-Dichlorobenzene <0.002 <0.002 <0.002 <0.002 0.32
Acetone <1.0 <1.0 <1.0 <1.0 3.5
Benzene 0.001 <0.002 0.003 0.003 0.24
Bromodichloromethane <0.002 <0.002 <0.002 <0.002 0.12
Bromoform <0.002 <0.002 <0.002 <0.002 0.11
Bromomethane <0.005 < 0.005 <0.005 <0.005 0.38
Carbon Tetrachloride <0.002 <0.002 <0.002 <0.002 0.64
Chlorobenzene <0.002 <0.002 <0.002 <0.002 24
Chloroethane <0.005 <0.005 <0.005 <0.005 NV
Chloroform <0.002 <0.002 <0.002 <0.002 0.13
Chloromethane <0.005 < 0.005 <0.005 < 0.005 NV
Cis-1,2-Dichloroethene <0.002 <0.002 <0.002 <0.002 2.3
Cis-1,3-Dichloropropene <0.002 <0.002 <0.002 <0.002 0.04
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MOE
2Lt LA SOIL5B | SOIL7B | SOIL10B | SOIL11B N
CRITERIA*

Dibromochloromethane <0.002 <0.002 <0.002 <0.002 0.09
Dichloromethane (Methylene Chloride) <0.01 <0.01 <0.01 <0.01 1.1
Ethyl Benzene <0.002 <0.002 <0.002 <0.002 0.28
2-Hexanone <0.025 <0.025 <0.025 <0.025 NV
Methyl-t-Butyl Ether <0.002 <0.002 <0.002 <0.002 5.7
Methyl Ethyl Ketone (MEK) <0.025 <0.025 <0.025 <0.025 0.27
Methyl Isobutyl Ketone (MIBK) <0.025 <0.025 <0.025 <0.025 0.48
Xylenes 0.001 <0.002 0.004 0.002 25
Styrene <0.002 <0.002 <0.002 <0.002 1.7
Tetrachloroethene (Perchloroethylene) <0.002 <0.002 <0.002 <0.002 0.45
Toluene 0.002 <0.002 0.007 0.004 2.1
Trans-1,2-Dichloroethene <0.002 <0.002 <0.002 <0.002 4.1
Trans-1,3-Dichloropropene <0.002 <0.002 <0.002 <0.002 0.04
Trichloroethene <0.1 <0.1 <0.1 <0.1 3.9
Trichlorofluoromethane <0.005 < 0.005 <0.005 <0.005 NV
Vinyl Chloride <0.002 <0.002 <0.002 <0.002 0.0075

Notes:

a Ontario Ministry of the Environment’s Guideline for Use At Contaminated Sites in Ontario, February 1997,

(Table A) Potable groundwater use at residential/parkland land use with medium and fine textured soils.

NV No criteria value specified.
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TABLE 3.2

SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA
(Samples Collected in January 2001 at 0 to 5 cm Depth)

POLYNUCLEAR AROMATIC HYDROCARBONS - PAHs
(ug/g or ppm except as noted)

Port Colborne, Ontario

MOE TABLE A
AT SOIL 5-1 SOIL 7-1 SOIL 10-1 SOIL 11-1 TS
1-Methylnaphthalene <0.05 <0.05 <0.05 <0.05 1.2
2-Methylnaphthalene <0.05 <0.05 <0.05 <0.05 1.2
Acenaphthene <0.05 <0.05 <0.05 <0.05 15
Acenaphthylene <0.05 <0.05 <0.05 <0.05 100
Anthracene <0.05 <0.05 0.06 0.05 28
Benzo(a)anthracene 0.12 0.09 0.05 0.20 6.6
Benzo(a)pyrene 0.12 <0.05 <0.05 0.18 1.2
Benzo(b)fluoranthene 0.14 0.14 <0.05 0.21 12
Benzo(g,h,i)perylene 0.11 0.08 <0.05 0.14 40
Benzo(k)fluoranthene 0.13 0.10 <0.05 0.17 12
Chrysene 0.17 0.16 <0.05 0.25 12
Dibenzo(a,h)anthracene <0.05 <0.05 <0.05 <0.05 1.2
Fluoranthene 0.31 0.25 <0.05 0.34 40
Fluorene <0.05 <0.05 <0.05 <0.05 340
Indeno(1,2,3-cd)pyrene 0.12 0.10 <0.05 0.14 12
Naphthalene <0.05 <0.05 <0.05 <0.05 4.6
Phenanthrene 0.11 0.09 0.07 0.18 40
Pyrene 0.24 0.18 0.06 0.28 250
Notes:
a Ontario Ministry of the Environment=s (MOE) Guideline for use at Contaminated Sites in

Whittord

Ontario(revised February,1997) Table A criteria for residential/parkland land use in a potable

groundwater condition with medium and fine textured soils.
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TABLE 3.3
SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA
(Samples Collected in January 2001 at 0 to S cm Depth)
POLYCHLORINATED BIPHENYLS - PCBs
(ug/g or ppm except as noted)

Port Colborne, Ontario

PARAMETER SOIL 5-1 SOIL 7-1 SOIL 10-1 SOIL 11-1 MOE TABLE A
Total PCBs <0.05 <0.05 <0.05 0.13 5.0
Notes:
a Ontario Ministry of the Environment=s (MOE) Guideline for use at Contaminated Sites in Ontario

(revised February, 1997) Table A criteria for residential/parkland land use in a potable
groundwater condition with medium and fine textured soils.

3.1.2 Inorganic Parameters - Metals

Concentrations of selected metal parameters, where measured, did not exceed the
applicable MOE Table A Generic Guidelines (MOE, 1997) with the following
exceptions:

Concentrations of lead exceeded the MOE Table A Generic Guideline (MOE, 1997) (200
ppm) in localized areas at sampling location Sites 6 and 11 by factors of 1.1 and 1.3 times
respectively. It should be noted that Site 6 is located about 4.2 km northeast of the Inco
Refinery and Site 11 is located about 1.1 km north of the Inco Refinery.

Concentrations of nickel exceeded the MOE Table A Generic Guideline (MOE, 1997) of
200 ppm at sampling location Sites 2, 4, 6, 11 and 12 by factors of 1.4, 3.9, 1.6, 3.4 and
2.5 times respectively.
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TABLE 3.4
SOIL ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES
(Samples Collected in January 2001 at 0 to 5 cm Depth)
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
Port Colborne, Ontario

SOIL 2-1 SOIL 4-1 SOIL 5-1 SOIL 6-1 SOIL 8-1 (0]
Parameter C};??éﬁ:l‘: .

Mercury 0.05 (0.07) 0.09 (0.07) 0.06 (0.05) 0.09 (0.09) 0.04 (0.04) 10
Antimony <0.2 (0.2) 0.2 (<0.2) <0.2 (<0.2) <0.2 (<0.2) 0.3 (<0.2) 13
Arsenic 4.4 (6.5 7.1 (6.6) 7.5(2.8) 0.5(4.3) 8.6 (8.3) 25
Bismuth <0.2 (<0.2) 0.4 (<0.2) <0.2 (<0.2) <0.2 (<0.2) <0.2 (<0.2) NV
Selenium 0.5 (0.9) 1.51.2) 0.3 (0.3) 0.8 (1.1) 0.4 (0.5) 10
Aluminum 5190 (7480) 16900 10600 4760 (6540) 12900 NV
Barium 46 (59.1) 133 (117) 75 (71.5) 57 (72.8) 69 (64.4) 1000
Beryllium 0.2 (0.4) 0.8 (0.8) 0.5 (0.7) <0.2 (0.3) 0.5 (0.6) 1.2
Boron <0.2 (0.6) 0.8d.9) 0.2 (0.5) 0.3 (1.0) <0.2 (0.2) 1.5
Cadmium <0.5 (0.5) 0.9 (0.6) 0.6 (0.4) <0.5 (0.4) <0.5 (0.4) 12
Chromium 10 (12) 23 (19.6) 16 (15.7) 8.0 (10.1) 19 (18.8) 1000
Cobalt 8.0(11.2) 23 (17.8) 7.0 (5.9) 8.0 (11.1) 9.0 (9.1) 50
Copper 44 (57.8) 105 (86.7) 25(21.2) 44 (57.9) 37(35.2) 300
Iron 11900 19400 12500 8170 (11800) 16900 NV
Lead 26 (37.3) 32 (32.5) 19(17.2) 222 (304) 29 (31.9) 200
Manganese 286 (378) 221 (194) 235 (227) 145 (182) 422 (374) NV
Molybdenum <3.0(<3.0) <3.0(<3.0) <3.0(<3.0) <3.0(<3.0) <3.0(<3.0) 40
Nickel 289 (428) 778 (693) 27 (20.2) 321 (470) 185 (189) 200
Phosphorous 1060 (1230) 917 (805) 913 (841) 777 (1030) 1200 (964) NV
Silver <1.0 (<0.8) <1.0 (<0.8) <1.0 (<0.8) <1.0 (<0.8) <1.0 (<0.8) 25
Titanium 140 (154) 35(5.9) 77(27.9) 90 (93.1) 90 (23.4) NV
Vanadium 20(30.3) 30(25.4) 23 (22.1) 13 (20.1) 26(24.2) 250
Zinc 71(90.2) 125 (111) 63 (57.7) 98 (125) 64 (63.6) 800
Sulphur 600 (640) 880 (600) 760 (640) 420 (600) 760 (480) NV
PH (Unitless) 6.65 (NA) 6.00 (NA) 6.94 (NA) 7.14 (NA) 6.63 (NA) 5-9 (Unitless)

Notes:

a Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A) potable

groundwater use at residential/parkland sites with medium and fine textured soils.
NV No Value
Bold Exceeds Table A Guideline Value

Whittord

The result in the parenthesis indicates analytical resulted conducted in January 2001 without matrix spike.
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TABLE 3.4 (Continued)

SOIL ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES
(Samples Collected in January 2001 at 0 to 5 cm Depth)
(Selected Metal Parameters)

(mg/kg or ppm except as noted)

Port Colborne, Ontario

Parameter SOIL 9-1 SOIL 10-1 SOIL 11-1 SOIL 12-1 SOIL 13-1 T:;I}(EE A
CRITERIA *
Mercury 0.04 (0.03) 0.06 (0.04) 0.11 (0.11) 0.06 (0.05) 0.04 (0.04) 10
Antimony <0.2 (<0.2) 0.2 (<0.2) 3.6(2.1) 0.2 (0.2) <0.2 (2.1) 13
Arsenic 3229 2.8(3.1) 8.7(9.3) 5.1(4.8) 24 (2.1 25
Bismuth <0.2 (<0.2) <0.2 (<0.2) 0.3 (<0.2) 0.2 (<0.2) <0.2 (<0.2) NV
Selenium 0.3 (<0.2) 0.2 (0.3) 1.1(1.3) 0.8 (0.7) 0.2 (<0.2) 10
Aluminum 12800 (12500) 8700 (10300) 7420 (10600) 14500 (14100) 9700 (8920) NV
Barium 69 (60.3) 82 (89.2) 127 (184) 107 (98.2) 41 (37.6) 1000
Beryllium 0.5 (0.5) 0.3 (0.5) 0.3 (0.6) 0.6 (0.7) 0.6 (0.3) 1.2
Boron <0.2 (0.2) <0.2 (0.3) 0.3 (0.4) 0.3 (0.5) 0.2 (0.3) 1.5
Cadmium <0.5 (<0.3) <0.5(0.3) 0.7(1.0) <0.5(0.3) <0.5 (<0.3) 12
Chromium 16 (15) 16 (14.9) 36 (119) 21 (16.6) 13(11.5) 1000
Cobalt 8.0(7.7) 8.0(9.4) 19 (26.1) 19 (20.5) 4.0(3.1) 50
Copper 27 (24.4) 43 (44.5) 106 (124) 70 (72) 11 (10.7) 300
Iron 18300 (15600) 13300 (15100) 14000 (19000) 25100 (23100) 11100 (10700) NV
Lead 21(20.3) 16 (22.2) 256 (810) 34 (34) 13 (13.4) 200
Manganese 287 (268) 388 (438) 310 (407) 440 (437) 166 (169) NV
Molybdenum <3.0(<3.0) <3.0(<3.0) <3.0(6.7) <3.0(<3.0) <3.0(<3.0) 40
Nickel 120 (119) 102 (122) 674 (850) 493 (470) 15(11.9) 200
Phosphorous 909 (856) 1660 (1530) 1080 (1160) 1260 (1170) 736 (753) NV
Silver <1.0 (<0.8) <1.0 (<0.8) <1.0 (<0.8) <1.0 (<0.8) <1.0 (<0.8) 25
Titanium 106 (66.5) 81 (45.5) 103 (111) 99 (25) 42 (14.4) NV
Vanadium 26 (23.1) 19 (20.1) 19 (25.2) 30 (26.2) 20 (16) 250
Zinc 59 (66.4) 75 (81.7) 307 (536) 99 (94.6) 45 (37.3) 800
Sulphur 480 (400) 800 (400) 760 (680) 800 (680) 600 (530) NV
PH (Units) 7.18 (NA) 7.04 (NA) 7.52 (NA) 6.84 (NA) 7.04 (NA) 5-9 (Units)
Notes:
a Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.
NV No Value
Bold Exceeds Table A Guideline Value

Whittord

The result in the parenthesis indicates analytical resulted conducted in January 2001 without matrix spike.
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3.1.3 Inorganic Parameters - Anions

Concentrations of inorganic parameters such as chloride and sulphate ranged from 8.7
ppm to 216 ppm and from 20 ppm to 423 ppm respectively. A review of these
concentrations plotted on a sample location map indicates that the higher concentrations
of chlorides and sulphates are associated with the urban areas suggesting input from
winter road salting activities. There are no MOE Table A Generic Guidelines (MOE,

1997) for either chloride or sulphate in soils.

TABLE 3.5
SOIL ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES
(Samples Collected in January 2001 at 0 to 5 cm Depth)
(Selected Anions)
(mg/kg or ppm except as noted)

Port Colborne, Ontario

MOE
SOIL 2-1 SOIL 4-1 SOIL 5-1 SOIL 6-1 SOIL 8-1
Parameter TABLE A
CRITERIA *
Chloride 9.5 14.8 20.8 11.5 24 NV
Sulphate 20.2 23 14.1 11.5 29.2 NV
MOE
SOIL 9-1 SOIL 10-1 SOIL 11-1 SOIL 12-1 SOIL 13-1
Parameter TABLE A
CRITERIA *
Chloride 4.0 42.9 56.2 116 80.5 NV
Sulphate 7.6 16.7 46.8 69.3 10.5 NV
Notes:
a - Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997,
(Table A) potable groundwater use at residential/parkland sites with medium and fine textured soils.
NV No Value
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3.2 ANALYSES OF MOE-ARCHIVED SURFACE SOILS

The laboratory analytical results for the submitted 149 MOE archived soil samples
together with respective land use and the comparative MOE Table A Generic Guidelines
(MOE, 1997) are summarized in Table 1 provided in Appendix F. The laboratory
certificates are provided in Appendix F. MOE Table A Generic Guidelines (MOE, 1997)
for soils of residential land use is 25 ppm for arsenic and 10 ppm for selenium. MOE
Table A Generic Guideline (MOE, 1997) for soils of agricultural land use is 2 ppm for
selenium.

Based on the chemical test results, concentrations of arsenic and selenium, where
measured, did not exceed the comparative MOE Table A Generic Guidelines (MOE,
1997) for properties sampled on either residential/parkland or agricultural lands.

33 QUALITY ASSURANCE AND QUALITY CONTROL
Laboratory QA/QC

To assure the QA/QC, Philip also analyzed matrix spiked samples and a process blank for
each batch of samples. The QA/QC page of the Laboratory Certificate of Analyses
(Appendix E) contains matrix spiked samples ID, process blank, process % recovery,
matrix spike recovery information and statement regarding overall acceptability of the
QC program. The certificate of analysis also includes statement regarding analysis
performed, methodology, method number and instrument used in the analysis. In
addition, the laboratory certificates also include information regarding any re-digestion
required because of sample concentrations and respective, matrix spike and recovery
data.

For metal analyses, the acceptable laboratory variation is 30% of the matrix spike (SRM).

Based on the chemical test results as shown in Table 3.4, no apparent significant
differences were observed in data with samples without SRM and those with SRM.

No significant variations were noted amongst the analytes between one original sample
and its replicate sample (SS2-1). The replicate sample was within the typical laboratory
variance of 30 percent.

3.4 AREAS OF IDENTIFIED SOIL CONTAMINATION IN COMMUNITY

On a community wide basis in Port Colborne, nickel, copper and cobalt were found to be
the most prevalent chemicals in soil with concentrations greater than the MOE Table A
Guideline criteria in areas east of the Welland Canal, based on evidence provided from
the compilation of the JWL surface soils data and the MOE surface soils data (including
both the original 1998 and the 1999 data sets (MOE, 2000a,b) and the additional data set
from analyses of the archived samples). Soil concentration distribution maps for nickel,
copper and cobalt are shown in Appendix A.
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Lead was found to be present in soils in several localized areas at concentrations
marginally above the MOE Table A Generic Guidelines (MOE, 1997). Localized
exceedances of lead concentrations in soil were found at two JWL locations and also at
one MOE location, representing only 3 exceedances out of 233 sample points analyzed in
Port Colborne. Drawing 3 shows these three localized areas of lead concentration in soil
exceeding the respective MOE Table A Generic Guidelines (MOE, 1997).

No exceedances of organic parameters, such as PCBs, volatile organic compounds or
polyaromatic hydrocarbons were found above the MOE Table A Generic Guidelines

(MOE, 1997).
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4.0 RESULTS OF SURFACE AND SUBSURFACE SOILS
INVESTIGATION AT INCO, ALGOMA AND RESIDENTIAL
NEIGHBOURHOOD OF RODNEY STREET

4.1 FIELD OBSERVATIONS OF TEST PITS

Subsurface conditions were logged at the time of excavation. The test pit logs are
appended in Appendix G. The following observations were made during test pit
excavation:

4.1.1 Subsurface Conditions at former Steel Plant
As shown in Appendix G, TP12 showed occurrences of very hard slag.

At TP13 and TP14, fill was encountered to a depth of 1.0 m below grade. The fill
comprised of waste rock fragments, slag, coal pieces and even deposits of iron pellets and
iron shot balls abandoned from the former steel plant operation.

4.1.2 Subsurface Conditions in Rodney Street Community

At TP8, TP9, TP10 and TP17, about 0.06 m (TP8) to 0.10 m (TP10 and TP17) of topsoil
was encountered overlying fill materials. The fill thickness in this area ranged from
0.12 m (TP17) to 0.37 m (TP9).

Pieces of slag and brick fragments were encountered in the fill.

At TP8 and TP17, about 0.69 m and 0.18 m of peat deposit was encountered underlying
the fill.

In TP9, TP10 and TP17, native beach sand deposit was encountered underlying fill and
organic deposits indicating near shore deposits with low-lying peat bogs.

4.1.3 Subsurface Conditions at Inco Property

Test pits located along the northeastern part of the Inco refinery (TP2 and TP7) and those
along TP5 and TP6 encountered 0.12 to 0.18 m of topsoil overlying native clay deposit.

At TP3, about 0.09 m of reworked clay with organics and rootlets from previous
ploughing was encountered beneath the topsoil overlying native clay deposit. The
presence of reworked native clay at TP3 is indicative of past agricultural/tilling activities
in the northeast corner of Inco property.

At TP1, about 0.47 m of fill was encountered overlying buried topsoil (about 0.05 m) and
native clay deposit (0.45 m thick) over limestone bedrock at a depth of 0.95 m below
grade.
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At TP4, excavated along the right of way of Davis Street and Louis Street intersection,
0.51 m of fill was encountered.

At TP16, one (1.0) meter of industrial fill material was encountered suggesting the area to
be part of the former Inco landfill area.

It is apparent from the above soil descriptions that fill material containing pieces of slag
was found only in the Rodney Street neighbourhood and the former steel plant property.
No fill material was placed northeast of the Inco Refinery beyond their landfill area (ie.,
northeast of testpit TP16).

4.2 CHEMICAL RESULTS

The following sub-sections describe the chemical results on the collected samples of
remnant slag, iron ore waste rock, iron pellets and iron shot balls from the test pits on the
former steel plant property, and of soil samples from all of the 17 test pits.

4.2.1 Former Steel Plant Remnant Slag

Table 4.1 show chemical data on slag collected from test pit TP12 excavated in the
southern part of the former steel plant.

As shown in Table 4.1, the slag contains relatively high concentration of beryllium
exceeding the MOE Table A generic guideline by 5 to 6 times respectively. This
confirms part of the MOE data interpretation of their Rodney Street investigation (MOE,
2001c) in that the measured exceedances of beryllium in soil were related to imported fill
material containing slag from the former steel plant.

It should also be noted in Table 4.1 that selenium concentrations ranged from 7.5 to 9.1
ppm (MOE Table A guideline for selenium is 10 ppm) and that the pH levels are high
varying from 9.0 to 10.5 exceeding the MOE upper limit for soils at pH 9.0.

4.2.2 Former Steel Plant Remnant Waste Rock and Other Materials

Table 4.2 show chemical test data for material samples such as the abandoned iron ore
waste rock, iron pellets and iron shot balls collected from test pit TP14. As shown in
Table 4.2, the iron pellets and waste rock contain high concentrations of iron (25% and
41%). In addition, the waste rock contains 24 and 29.9 ppm of arsenic and 0.9 and 1.6
ppm of beryllium. The MOE Table A Generic Guidelines for arsenic in soil is 25 ppm
and beryllium in soil is 1.2 ppm.

It is apparent from the chemical test results that the waste rock generated from the iron
ore used by former steel plant had concentrations of arsenic and beryllium that exceed the
present day MOE Table A Generic Guidelines.
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4.2.3 Soil

The surface and subsurface soil chemical results for test pits TP1 through TP17 were
tabulated and provided in Appendix H together with laboratory certificates of chemical
analyses. The chemical results for surficial soil samples taken from test pits TPA, TPC,
TPD and TPE were tabulated and provided in Table 18 of Appendix H together with the
laboratory certificates of chemical analyses. The results have been mapped and the
findings are discussed in Sections 4.4 to 4.6.
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TABLE 4.1

DATA ON SLAG FROM FORMER STEEL PLANT
Samples Collected in August 2001
(Selected Metal Parameters)
(mg/kg or ppm except as noted)

TP12 (0 to 2.5 cm depth) TP12 (2.5 to 5 cm depth) TP12 (5 to 10 cm depth) MOE
Parameter TABLE A
CRITERIA *

Antimony 0.9 0.3 0.2 13
Arsenic 15.2 5.9 4.9 25
Selenium 7.5 9.1 9.1 10
Aluminum 42100 41200 36600 NV
Barium 691 201 160 1000
Beryllium 6.1 7.5 74 1.2
Cadmium 1.6 1.0 1.0 12
Chromium 39 23 21 1000
Cobalt 7.0 3.0 <2.0 50
Copper 73 27 20 300
Iron 73100 30300 18300 NV
Lead 11 <5.0 <5.0 200
Manganese 3980 3480 2960 NV
Molybdenum 6.0 <3.0 <3.0 40
Nickel 77 33 22 200
Phosphorous 804 271 226 NV
Silver <1.0 1.0 2.0 25
Titanium 885 864 841 NV
Vanadium 13 7.0 6.0 250
Zinc 153 42 21 800
PH (Unitless) 9.0 103 10.5 5-9 (Unitless)

Notes:

a -Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)

potable groundwater use at residential/parkland sites with medium and fine textured soils.

NV No Value
Bold Exceeds Table A Guideline Value
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TABLE 4.2
DATA ON REMNANT MATERIALS FROM FORMER STEEL PLANT
Samples Collected in August 2001
(Selected Metal Parameters)
(mg/kg or ppm except as noted)

Waste Rock MOE
Parameter
Iron Shot Balls Iron Pellets Waste Rock TABLE A

Antimonv. 1.5 N/A N/A 0.9 13
Arsenic 2.7 12.9 29.9 24 25
Selenium <0.2 <0.2 1.0 1.1 10
Aluminum 786 1200 10800 8000 NV
Barium 7.0 8.0 84 71 1000
Beryllium <0.2 <0.2 1.6 0.9 1.2
Cadmium 0.7 <0.5 <0.5 34 12
Chromium 24 87 48 15 1000
Cobalt <2.0 <2.0 <2.0 <2.0 50
Copper 14 10 22 24 300
Iron 108000 254000 412000 313000 NV
Lead <5.0 <5.0 <5.0 <5.0 200
Manganese 188 1090 1820 1920 NV
Molybdenum <3.0 8.0 9.0 5.0 40
Nickel 32 32 31 34 200
Phosphorous 147 226 338 457 NV
Silver <1.0 <1.0 <1.0 <1.0 25
Titanium 82 223 241 385 NV
Vanadium 9.0 15 26 22 250
Zinc 29 14 <5.0 9.0 800
PH (Unitless) 8.63 8.84 9.65 7.83 5-9 (Unitless)

Notes:

a -Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table

NV
Bold

Whittord

A) potable groundwater use at residential/parkland sites with medium and fine textured soils.
No Value
Exceeds Table A Guideline Value
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43 QUALITY CONTROL/QUALITY ASSURANCE

4.3.1 Laboratory QA/QC

The QA/QC page of the Laboratory Certificate of Analyses (Appendix H) contains
matrix spiked samples ID, process blank, process % recovery, matrix spike recovery
information and statement regarding overall acceptability of the QC program. For metal
analyses, the acceptable laboratory variation is 30% of the matrix spike (SRM).

4.3.2 Field QA/QC

Percentage differences were calculated on chemical data of the seventeen (17) soil
samples between original samples and duplicate samples according to the equation given
in JWL’s July 9, 2001 protocol entitled ‘Sampling and Analysis: Quality Assurance and
Quality Control” as appended in Appendix C.

Table 1 in Appendix I show chemical test results and calculated percentage differences
for original samples and duplicate samples. A difference of 30 percent is the normal
control limit. Based on the chemical test results as shown in Table 1 in Appendix I, no
significant variations were noted amongst the analytes between original samples and their
duplicates. Two hundred eighty one (281) out of 357 duplicate chemical tests were within
a variance of 30 percent.

4.4 SOIL CHEMICAL CONCENTRATION CONTOURS AROUND FORMER
STEEL PLANT AND INCO REFINERY

Soil chemical test results for TP1 through TP17 together with MOE Table A comparative
guideline values are provided in tables in Appendix H.

Chemical test results in surface soil (upper 5 cm) of nickel, copper, cobalt, arsenic,
selenium, cadmium, iron, lead and zinc, which were metals identified to be of concern in
the Rodney Street neighbourhood by the MOE (2001b,c) were plotted on Drawings 4 to
12. These plots show the spatial distribution patterns of soil chemical concentrations
around the former steel plant and the former Inco refinery.
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It is apparent from the soil chemical concentration contour plots of Drawings 4 to 12 that
there exists chemical-chemical associations in surface soils and that these associations
appear to belong into one of three distinct groups:

Groupl: Nickel Group: those soil chemicals which show similarities in contour patterns
with the soil nickel concentration contour pattern. Nickel was the primary component of
atmospheric fallout from the former Inco nickel refinery. Thus nickel is the primary CoC
indicator for Inco as the industrial source. Chemicals that fall in this group are nickel,
copper and cobalt. The chemical distribution patterns for nickel, copper and cobalt are
similar to those in prior MOE investigations (MOE 2000a,b)

Group 2: Iron Group: those soil chemicals which show similarities in contour patterns
with the soil iron concentration contour pattern. Iron was the primary component of
atmospheric fallout from the former steel plant which used iron ore as the principal raw
material. Thus iron is the primary CoC indicator for the former steel plant as the
industrial source. Chemicals that fall in this group are iron, lead and zinc.

The soil concentration contour patterns for the Group 2 chemicals show an abrupt
decrease in concentrations east of the Inco refinery. It is apparent that the industrial
buildings located along the west face of the Inco refinery acted as a vertical barrier for
any northeast airborne emission originating from the former steel plant. As the stacks of
the former steel plant were 9 m to 12 m high (30 to 40 feet), most of its fallout would
have been in the neighbouring Rodney Street area which is located directly in the path of
prevailing northeasterly wind direction.

Group 3: Combined Nickel and Iron Group: those soil chemicals which show similarities
in contour patterns with both the soil nickel and the soil iron concentration contour
patterns and thus whose origins are probably from both the Inco refinery and the former
steel plant. Chemicals that fall in this group are arsenic, selenium and cadmium.

4.5 SOIL CHEMICAL CONCENTRATION DEPTH PROFILES DOWNWIND
OF FORMER STEEL PLANT AND INCO REFINERY

To identify the patterns in soil chemical concentrations in test pits with depth and with
distance from both the Inco refinery and the former steel plant (ie. 2 industrial sources),
selected soil depth profiles were plotted along northeast traverses from Inco (ie. traverse
A-A’ on Drawing 2) and also from the former steel plant (ie. traverse B-B’ on Drawing
2). Soil concentration depth profiles of nickel, copper, cobalt, arsenic, selenium,
cadmium, iron, lead, and zinc were plotted as cross sections on Drawings 13 tol5. Only
soils data from five (5) test pits (TP3, TP5 for traverse A-A’ and TP9, TP17 and TP13 for
traverse B-B’) were shown on these cross sections for ease of data visualization and
interpretation.
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Test pit TP5 northeast of the Inco refinery is of particular importance in the interpretation
of these cross sections because there was no evidence of infilling or soil disturbance
within this test pit and thus a true evaluation can be made of the vertical migration of any
atmospheric deposited chemical. In contrast, the test pits of TP9, TP17 and TP13
northeast of the former steel plant showed significant man-made disturbance. At TP13
on the former Algoma property, there was evidence of demolition and burial of
demolition remains.

Presence of slag, similar in appearance to that found in the test pits on the former steel
property, was found in fill material in test pits TP17 and TP9 located within the Rodney
Street neighbourhood, indicating a source of metals other than particulate deposition from
atmospheric fallout from an industrial source. Contrary to this, no slag was found in test
pits TP3 and TP5 located northeast of the Inco refinery.

Similar to the findings of the soil chemical concentration contours as discussed in Section
4.4, the soil chemical concentration depth profiles of Drawings 13 to 15 show chemical-
chemical association to fall into one of three distinct groups:

Groupl: Nickel Group: those soil chemicals which show similarities in concentration
distribution patterns with depth with the soil nickel concentration distribution pattern
with depth. Nickel is the primary indicator of atmospheric fallout from the former Inco
nickel refinery. Chemicals that fall in this group are nickel, copper and cobalt.

Group 2: Iron Group: those soil chemicals which show similarities in concentration
distribution patterns with depth with the soil iron concentration distribution pattern with
depth. Iron is the primary CoC indicator of atmospheric fallout from the former steel
plant. Chemicals that fall in this group are iron, lead and zinc.

Group 3: Combined Nickel and Iron Group: those soil chemicals which show similarities
in concentration distribution patterns with depth with both the soil nickel and the soil iron
concentration distribution patterns with depth. Chemicals that fall in this group are
arsenic, selenium and cadmium. The concentration distribution patterns with depth for
soil chemicals in this group southwest of the Inco refinery follow more closely the iron
concentration distribution pattern with depth (thus indicating the former steel plant as the
origin of the source) whereas northeast of the Inco refinery, these patterns follow the
nickel concentration distribution pattern with depth (thus indicating the Inco refinery as
the origin of the source).
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4.6  ORIGIN OF SOIL CHEMICALS FROM ATMOSPHERIC DEPOSITION
VERSUS FROM INFILLING

To differentiate the CoCs in soils as those that resulted from infilling and those from
atmospheric deposition, soil chemical concentration depth profiles were examined based
on:

(1) soil descriptions in test pit logs as appended in Appendix G

(2) chemical concentration data for soils collected from test pits in Appendices H,
and

3) soil chemical concentration depth profiles from selected test pits as mapped on
Drawings 13 to 15.

It is apparent from test pit logs appended in Appendix G that the test pits TP5, TP6 and
TP7 northeast of the Inco refinery revealed no evidence of infilling or soil disturbance
within these test pits and thus any collected information from soil chemical data for these
test pits would be a true representation of the vertical migration of any atmospheric
deposited chemical. In contrast, the test pits of TP8, TP9 and TP10 northeast of the
former steel plant within the Rodney Street community showed significant man-made
disturbance with depth. Presence of slag material was found in fill material in test pits
TP9, TP10 and TP17 located within the Rodney Street community. Thus any collected
information from soil chemical data for these test pits would be representation of not only
as a result of particulate deposition from atmospheric fallout from an industrial source,
but also from man-influenced infilling.

As shown on Drawings 13 to 15, the soil chemical concentration depth profiles of test pit
TP9 located in Rodney Street area showed two distinctive peaks of chemical occurrence
with depth, the first one within the upper 10 cm within the topsoil unit and the second one
at around the 20 cm depth within the slag containing fill unit. Further evidence of this
two peak signature of soil chemical occurrence with depth can also be found in test pits
TP8 and TP10 (located in Rodney Street community) as shown in the soil chemical data
Tables 8 and 10 in Appendix H.

Contrary to the observed two peak signature of soil chemical occurrence with depth
within the Rodney Street community, test pit TPS located within an undisturbed area on
Inco property northeast of the refinery showed only a one peak signature of soil chemical
occurrence with depth with the peak found in the upper 10 cm of the topsoil unit. Further
evidence of this one peak signature of chemical occurrence with depth in undisturbed
areas located northeast of the Inco refinery can be found for soils in test pits TP6 and TP7
as shown by the soil chemical data Tables 6 and 7 of Appendix H.

In general, soil pH measurements were found to be higher in soils northeast of the steel
plant than in soils northeast of Inco. This is particularly common to fill material
containing slag, most probably originating from the former steel plant.
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It is known in the literature that nickel oxide can dissolve over time and the geochemical
processes that control its solubility are generally pH dependent. Nickel can be transported
downwards with infiltrating water to depths below the zone of initial nickel oxide
deposition if pore water pH values are near neutral or mildly acidic. Considering the fact
that pH was found to be higher in soils of test pits northeast of the steel plant than in soils
northeast of Inco, it is unlikely that the lower peak of the soil nickel concentration
distribution pattern at around the 20 cm depth within the slag containing fill in test pits
excavated in the Rodney Street area had resulted from solubilization of nickel oxide and
downward migration of nickel to the 20 cm depth.
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5.0 DISCUSSION
5.1 NICKEL, COPPER, COBALT

Nickel matte containing mainly nickel, copper and cobalt was used in Inco’s refinery
operation from 1917 to 1984. The observed soil chemical concentration contours and the
soil chemical concentration depth profiles for nickel, copper and cobalt (Nickel Group of
chemicals as discussed in this report) showed community wide exceedances above MOE
Table A Generic Guidelines (MOE, 1997). Thus nickel, copper and cobalt satisfy
Condition No.2 of the TSOW and are CoCs attributed to the Inco refinery.

5.2 IRON

During the historical sintering and smelting operations at the former steel plant from
1913 to 1977, iron ore and other raw materials were burned in the blast furnace, part of
which became product, and the other parts became atmospheric particulate emissions,
slag, waste rock and other waste materials. Although samples of iron ore were not found
on the former steel plant property, samples of slag, waste rock, iron pellets and iron shot
balls were found. Chemical analyses of these materials were found to contain iron and a
large number of associated metals such as arsenic, beryllium, selenium, and zinc.

Iron and the associated Iron Group chemicals as defined earlier in this report such as lead
and zinc showed soil concentration contour patterns that were high in the area of the
former steel plant and then decreased abruptly east of the Inco refinery.

Based on the surficial soil concentration distribution map of iron, it was apparent that the
industrial buildings located along the west face of the Inco refinery acted as a vertical
barrier for air borne emissions from the former steel plant, significantly reducing travel
further northeastward. Hence, most of the particulate fallout containing iron and
associated chemicals was in the neighbouring Rodney Street area which is located
directly in the path of the prevailing northeasterly wind direction. Travel of the
atmospheric particulate emissions from the former steel plant stack further northeastward
was limited due to the height of the Inco buildings.

Considering the site background history on the former steel plant and the observed soil
iron concentration contours and the soil iron concentration depth profiles, it is conclusive
that the occurrence of iron as well as the associated Iron Group chemicals in soils in Port
Colborne east of the Welland Canal originated from the historical emissions of the former
steel plant.

Therefore, iron is a CoC attributed to the former steel plant.

©2008 Jacques Whitford Limited ONT34645

Vale Inco Limited, Port Colborne Community Based Risk Assessment March 28, 2008
Potential CoC Identification Using Soil Chemical Data in Exceedance of MOE Generic
m Guidelines Page 51



5.3 LEAD

Based on the soil chemical test results, regionally and not including the Rodney Street
neighbourhood, lead was found to be present in soils at only two localized residences at
concentrations marginally exceeding the MOE Table A Generic Guidelines (MOE, 1997).

Lead was found to exceed the MOE Table A Generic Guideline (MOE, 1997) at 143 out of
179 residences in the Rodney Street neighbourhood. A significant source of lead is believed
to have originated primarily from the former steel plant based on the observed patterns of
soil lead concentration contours and the soil lead concentration depth profiles which mirror
those of the soil iron concentration patterns. Soil iron was considered as the indicator
chemical or fingerprint of soil contamination arising from the former steel plant. Other
sources of this lead are from other historical industrial sources in the area (eg. former
railway operations and other activity along the Welland Canal) and from lead acid batteries,
lead paint, and leaded gasoline.

Review of MOE data (MOE 2001d) collected in past thirty years in the urban area of the
City of Toronto, Ontario (as shown in Tables 1 to 4, Appendix J) show significant amounts
of lead in urban soils as attributed to atmospheric deposition of leaded gasoline as well as
the use of leaded paints and the storage of lead acid batteries.

Therefore, lead is a CoC derived mainly from the former steel plant and other non-INCO
activities. Lead is not a CBRA CoC.

54  ZINC

Based on the soil chemical test results, regionally and not including the Rodney Street
neighbourhood, concentrations of zinc in soil samples were found to be in compliance with
the MOE Table A Generic Guideline (MOE, 1997).

Zinc was found to exceed the MOE Table A Generic Guidelines (MOE, 1997) at 30 out of
179 residences in the Rodney Street community. The source of this zinc is believed to have
originated from atmospheric deposition from the former steel plant based on the observed
patterns of soil zinc concentration contours and the soil zinc concentration depth profiles
which mirror those of the soil iron concentration patterns. Soil iron was considered as the
indicator chemical or fingerprint of soil contamination arising from the former steel plant.

Therefore, zinc is a CoC derived mainly from the former steel plant.
5.5 ARSENIC

Arsenic was found to exceed the MOE Table A Generic Guideline (MOE, 1997) in soils
both northeast of the former steel plant and northeast of the Inco refinery. It was apparent
from the observed soil arsenic concentration contour map that the arsenic exceedances were
centered around both the former steel plant and the Inco refinery.
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Arsenic was evident in notable concentrations in the waste rock and slag materials found
abandoned on the former steel plant.

Arsenic is a CoC for both the Inco refinery and the former steel plant.
5.6 SELENIUM

The observed soil selenium concentration contour pattern did not show any exceedances
on a community wide basis above the MOE Table A Generic Guideline (MOE, 1997).
Instead, selenium was found to exceed the MOE Table A Generic Guideline (MOE,
1997) at only several localized areas including one (1) residence on Rodney Street and
from one (1) sample in one woodlot northeast of the Inco refinery. Localized
exceedances of a chemical in soil in one part of the Port Colborne community do not
warrant identification of that chemical as a CoC according to the definition of TSOW
Condition 2.

Thus, selenium is not a CoC.
5.7 CADMIUM

Cadmium was found to exceed the MOE Table A Generic Guideline (MOE, 1997) but
only localized in soils from two (2) residences on Rodney Street. These localized
exceedances cannot be considered as community wide exceedances.

Thus, cadmium is not a CoC.
5.8 BERYLLIUM

Beryllium was found by the MOE to exceed the MOE Table A Generic Guideline (MOE,
1997) at 87 out of 179 residences in the Rodney Street community (MOE, 2001b).

Assays of the slag material excavated in a test pit at the southern part of the former steel
plant showed relatively high concentrations of beryllium exceeding the MOE Table A
Generic Guideline (MOE, 1997) by 5 to 6 times respectively. This confirmed part of the
MOE data interpretation of their Rodney Street investigation (MOE, 2001b) in that the
measured exceedances of beryllium in soil were related to imported fill material
containing slag from the former steel plant.
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The other part of the MOE data interpretation (MOE, 2001c¢) regarding the origin of the
beryllium in soil was related to shale in the local area. A review of the MOE document
entitled Investigation Into The Chemical Composition of Shales in Ontario 1997 (MOE
1998) indicated that shale and sometimes the soil associated with the shale formations
frequently exceed the Ontario Background soil concentrations for beryllium. Although it
is limestone bedrock (Middle Devonian limestone/dolostone of the Detroit River Group,
Onondaga Formation) and not shale bedrock that underlies soils in Port Colborne,
nonetheless, the parent soil and glacial till material transported from other areas to this
area of Port Colborne may contain weathered shale fragments elevated in beryllium.

JWL conducted a review of the natural occurrences of beryllium in bedrock and natural
soil and the findings are appended in Appendix K.

Literature review of historical and current refining at Inco’s refinery operation indicated
that raw materials containing beryllium were not used by Inco in its processes.

Based on the above, there is strong evidence linking the occurrences of beryllium in soils
with past emissions from the former steel plant and slag generated by this plant.

In summary, beryllium is a CoC derived from the former steel plant.
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6.0 CONCLUSIONS

The potential CoCs for the CBRA under TSOW Condition No. 2 attributed to Inco’s
historical nickel refinery operations are nickel, copper, cobalt and arsenic.

The potential chemicals that can be attributed to the former steel plant’s iron ore
operation are iron, beryllium, zinc, arsenic, selenium, lead and cadmium. Of these, only
lead, zinc, arsenic and beryllium which exceed the MOE generic effects-based guidelines
would constitute as CoCs attributed to the former steel plant under TSOW Condition 2.

A significant source of lead in soil as indicated by soil data may be from the former steel
plant. However there are other potential sources of lead in soil that can be attributed to
non-industrialized sources such as leaded paint, leaded gasoline, and batteries.
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7.0 CLOSURE

This document represents results and findings of a single component of the Community
Based Risk Assessment (CBRA) that is being conducted in the City of Port Colborne.
This report should not be taken out of the overall context, goals and scope of the CBRA
being conducted by Jacques Whitford Limited.

We trust that the information presented herein meets your present requirements. Should
you have any questions or require additional information, please do not hesitate to contact
us.

Yours very truly,
JACQUES WHITFORD LIMITED

Original Signed By: Original Signed By:
Eric Veska, Ph.D., P.Geo., C.Chem. William H. Stiebel, M.Sc., P.Geo.
Principal and Project Manager Principal
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APPENDIX A

MOE - GENERATED DISTRIBUTION MAPS OF NICKEL, COBALT AND
COPPER CONCENTRATIONS IN SURFACE SOIL (0-5¢m) OF

PORT COLBORNE, ONTARIO
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APPENDIX B1

SITE BACKGROUND HISTORY REVIEW: EASTSIDE OF PORT COLBORNE



)

"'--l""

e

SITE BACKGROUND REVIEW

In order to determine potential sources of subsurface sl impact within the vicinity of
Rodney Street and areas north of the Rodney Street east of the Welland Canal, JWEL
conducted a detailed background review of the area. The findings are as follows:

A review of the 1876 Port Colborne, Township of Humberstone, County of Welland,
Ontario map (Lincoln and Welland Atlas, 1876) as shown in Drawing 1 indicated that

¢ Rodney Street and surrounding areas is subdivided into lots and is undeveloped

e [NCO is undeveloped and subdivided into lots

e Area where Canada Fumace was located is occupied by sand hills, further north is
occupied by the Department of Public Works (engine house and wood shed)

e A drainage ditch is observed running in a north to south direction from Killaley Street
along the Welland Canal then turning in a southeast direction al approximately
Kinnear Street, passing through the backvard of 91 Rodney Street (formerly called
Erie Strect)

In addition, JWEL conducted a historical background review on properties located along
the eastside of the Welland Canal north of Rodney Streel (formerly Fort Erie Sireet),
south of Durham Street and west of Fares Street. The review findings are as follows:

e A review of the 1862 Counties of Lincoln and Welland map (Tremaines Map 1862)
indicated that the area localed on the east side of the Welland canal north of Kinnear
Street and presumably west of Welland Street were occupied by Welland Railway. At
that time, the lands located immediately east of the railway yard was occupied by the
Department of Public Works. Further to the east, the lands were undeveloped and
divided into residential lots.

e By 1862, the Welland Railway had established operations at the Port Colborne site.
Site facilities included grain, weod and coal storage (Jackson, 1978).

e By 1901, the rail service was owned by the Grand Trunk Railway. At this time,
Lakeview Roller Mills operated in the central part of railway yard (west of present
day Louis Street and Welland Street intersection) and an engine house, coal shed and
grain elevator were in operation along the eastside of the canal (west of former
Omaha Street, present day Nickel Street). Various sheds and coal storage were also
located along the west edge of the railway yard at this time.

e In 1925, the Welland canal was widened in the easterly direction and some properties
were demolished to allow the expansion (Welland Port Colbome Evening Tribune,
June 27, 1931). At that time, rail tracks serviced the smelting plant operated by the
Canada Furnace Company Ltd. (later Algoma Plant) located approximately 400 m
south of Kinnear Streel.

¢ By 1953, CN Rail had taken over the Grand Trunk Railroad. At that time Wallace
Transport Company was located at the northeastern part of the railway yard close to
Louis Street and DWOR Metal (metal salvage yvard) has been located at ils current
location from prior to the 1940s to the present. From the mid/late 1940s to the
mid/late 1970s Niagara Steel Products (metal salvage) was also present at this

Potential CaC Identification In Accordance With TSOW Condition No. 2
Project No. ONT34645
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location. Further north 1s Hard Rock Paving Company, located at 198 Welland Street
from late 1970s/early 1980s to the present. From the carly 1950s to the late
1970s/early 1980s this properly was occupied by Wallace Transport. A review of the
1953 FIP showed coal and scrap iron was piled over large section of the area owned
by CN Rail. During the period from the 1930’s to the 1990°s, the primary use of the
railway yard was as a coke transfer facility.

JWEL reviewed the aerial photographs of the area from 1948 to 1988, Land Title
Information on selected properties of Rodney Street properties from 1856 to the present,
the directory search from 1941 to 2000, the 1914, 1925 and 1953 Fire Insurance Plans
(FIPs), the 1938 and 1983 topographic maps. The 1916, 1931 and 1953 maps provided by
INCO were also reviewed. In addition, JWEL also reviewed documents on file at the Port
Colbome Museum, Planning Office and Library to identify previous land use of the area.

Historically, the properties located along the eastside of Welland Canal west of
Welland Street were parts of the Port Colbome Harbour area and used for
industrial/commercial purposes since the construction (digging?) of the canal to the
present days.

According to the title search information, the Port Colbome Harbor area property
(formerly occupied by the Canada Furnace Company) 1s reportedly currently owned
by the Upper Lakes Shipping Limited with several plots of land owned by DWOR
Metal, Hard Rock Paving and Hamilton Marine. From 1834 to 1901 several
individuals and the Welland Canal Co owned this plot of land. From 1901 to 1912
The Cronmiller and White Brewing and Malting Company Limited owned the land.
In 1912 the Canada Fumace Company (Algoma Steel Corporation Limited)
purchased the property and sold the property to Upper Lakes Shipping Limited in
1983. According to information in an article in The Welland Telegraph, dated
September 30, 1913, the property immediately east and west of the Welland Canal
(approximately 32 m or 105 ft) is owned by Transport Canada, St. Lawrence Seaway.

The Canada Fumace Company Plant came into operation in the fall of 1913, A
review of The Welland Telegraph dated September 30, 1913 indicated that the
production output of the plant was 400 tons of pig iron and the dailv consumption of
raw materials were 800 tons of iron ore, 300 tons of coke and 200 tons of limestone.
The iron ores were imported from Buffalo, New York.

Prior to the 1910s, majority of the lands north of Rodney Street east of Welland Street
was undeveloped. The residential development started with the onset of former
Canada Furnace in the 1910s and Inco Refienry in the 1920s.

A review of the Inco’s Port Colbome (Nickel) Refinery History of Acquisition of
Plant Site indicated that Inco first acquired the lands in 1916 and 1917. The refinery
came into full operation after the World War 1 in 1921.

Majority of the residential dwellings located along the Rodney Street was constructed
in 1910s and 1920s.

Potential CoC fdentification in Accordance With TSOW Condition No. 2
Froject No. ONT34645
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Historically (from 1910s and onward), the areas located north of Rodney Street, east
of Welland Street and west of Davis Street were used for mixed residential and
commercial purposes. The commercial activities included gas stations, aulo repair
facilitics, restaurants, hotels and stores. However, the dominant land use was
residential.

The properties located east of Welland Street, south of Rodney Street and west of
Fares Street has historically consisted of undeveloped land with two residential
dwellings located along Lake Road (south portion of the site) from the early 1910s to
the late 1970s/early 1980s. From 1856 to 1909 several private individuals owned this
property. From 1909 to 1920 the sile was owned by The Cronmiller and White
Brewing and Malting Company Limited. From 1920 to 1992 the Canada Furnace
Company (Algoma Steel Corporation Limited) owned the property. In 1992, 968568
Ontario Inc. took possession of the site followed by INCO in 1996.

Potential CoC Identification In Accovdance With TSOW Condition No. 2
Praject No. ONT34645
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POTENTIAL SOURCES OF CONTAMINATION

Based on the information gathered and on observations made during this investigation,
the site background history has revealed evidence of potential environmental
conlamination associaled with various land use activities in the invesligation area.
A summary of findings of the site history is presented in the following Table.

Table 1 Findings of Site Background History Review

Potential Sources of
Contamination

Historical Activity

Contaminanis

Alpoma Steel Plant

| Historical iron smelting operation aclive since
1913 to its closure in 1977, The plani used
coke, iron ore, limestone and iron shap ball as
raw materals. Coal stock piles, iron ore and
associated industrial activities such as
generation of slag conlaining spent melals.

Iron, Arsenic, Beryllium, Selenium and
associated heavy metals and coal dust from
metal smelting operations. Melal contaiming
slags that were later usad as road base and fill
materials in the development of neighbouring
eastside of the City of Port Colbome.

CN Railway Yard

Historical operation of railway vard along the
eastside of Welland Canal since 18605 to
1980s. The activities included, coal yard, grain
storage and associated railway operations such
as fuel oil storage, railway lies.

Coal dust, petroleum hydrocarbons, arsenic
{from railway ties) and other metal associated
with railway yard.

Scrap Yard, Trucking
Facilities and other
industrial operations

along eastside of

Welland Canal west of

Welland Streel.

Historical industrial land use along the eastern
part of the CN railway yard since 1930s. The
activilies include, scrap yard, junk meial stock
piles, peneration of heavy metal shavings,
degreasing operation involved in metal
scrapping and salvage, tnucking facilities with
fuel storage.

Heavy metzls, petroleum hydrocarbons from
scrap yard aperations.

Gas Stations, Auto
Repair Facilities, and

Historical mixed commercial and residential
land uses of area north of Rodney Street, south
of Killaly Stree, west of Davis Street and east
of Welland Street. Majonty of the urban areas
were developed after 1910s and 19205, site
development, road constructions mvolved use

Lead, antimony, cadminm, petroleum
hydrocarbons from gasoline, paint, batteries

refining of nickel, copper and cobalt.

Old Restdential | of fll (slag and spent materials) mostlikely | ¢ 7l Tateriai.
e obtained from Algoma Plant. Auto repair
facilities and old houses used lead-based
gasoline and paints.
Historical operation of nickel refinery by Inco : ; ;
; R Nickel, copper, cobalt with some arsenic from
lnco Mickel Refinery from 1917 to 1984. Inco's operation involved the historical refinery operations.

Patential CoC Identification In Accordance With TSOW Condition No. 2
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1876 REGIONAL TOPOGRAPHIC MAP OF PORT COLBORNE
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APPENDIX C1
JWEL’S DECEMBER 18, 2000 PROTOCOL (DRAFT) ENTITLED

“SURFACE SOIL SAMPLING FOR IDENTIFICATION OF POTENTIAL
CHEMICALS OF CONCERN"



Soil Sampling Protocol
For Identification of Potential Chemicals of Concern

Port Colhorne Community Based Risk Assessment

Fevised — December 18, 2000

Introduction

A list of chemicals used or generated at the Inco Port Colbome Refinery, which may or
may not be chemicals of concemn (CoCs) for this Community Based Risk Assessment
(CBRA) was identified by Jacques Whitford Environment Limited (JWEL} in their
literature review of historical and current refining at Inco’s Port Colborne Operation. This
list of chemicals is divided into 2 categories:

1. Chemicals at the Refinery and Potential Offsite Airborne Migration:

. Metals and Inorganic Parameters: Nickel, Copper, Coball, Iron, Lead,
Zinc, Chromium, Antimeny, Aluminum, Silver, Boron, Arsenic,
Selenium, Tellurium, Manganese, Sulphur, Gold, and precious metals
(source: ore material)

2. Minor Feed Stock Components and Chemicals Used at the Refinery:

» Inorganic Parameters: Mercury (source: vapour lighting), Ammonia,
Sedium, Chloride, and Sulphate (source: process chemicals, road salt,
etc).

s Organic Parameters: PolyAromatic Hydrocarbons (source: tar/roofing
waste), PCBs (source: transformers, lighting ballasts), Volatile
Organics (source: paints, cleaning solvents, refraclory organic
chemicals, petroleum type wastes, etc), Phthalate Esters (source:
plasticizers), Formaldehyde and phenols (source: resins and epoxies).

. Acids:  Boric, Hydrochloric, Nitric and Sulphuric (source: process
chemicals).

. Alkali: Sodium Hydroxide (source: process chemical).

Chemicals in Category 1 are those that are or would have been released as air particulates
from stack and fugitive emissions to areas downwind of the Refinery. Chemicals in
Category 2 are those that are or have been found within or next to the Refinery buildings

and operations.

JWEL’s approach in determining whether any of these chemicals are CoCs for this
CBRA will involve verification sampling and testing of soils in areas of Port Colbome
outside and downwind of the Inco Refinery. At the December 14, 2000 Technical
SubCommittee (TSC) meeting, an analvtical program was discussed and agreed to by all
participants. Details of this analytical program are given on page 3 of this text.

Soil Sampling Protocol For Identification of Potential Chemicals of Concern
Port Colborne Community Based Risk Assessment

by Jaeques Whitford Environment Limited December 12, 2000 Fage !



Sampling Methodology

Soil sampling will be carmied out at 10 locations in Port Colbome which coimncide with
areas of high concentrations of nickel as reported by the MOE from their 1998 and 1999
phytotoxicology soils investigations. Nickel is the comparative indicator to other CoCs
because of its relative high abundance found by the MOE tedate in Port Colbome soil 1n
comparison to other chemicals.

Soil samples will be recovered from open space properties (ie. excluding woodlot areas
for now until the MOE documents their findings) where the tenant and/or property owner
has given prior permission for the sampling.

Soil samples will be collected at each of the 10 locations from the 0 to 5 ecm depth
interval. Soil samples will be recovered as per the MOE’s Laboratory Services Branch
document entitled: Guide 1o the Collection and Submission of Samples for Labovatory
Analyses dated December 1993.

At each sampling location, 40 subsamples will be collected within a sample area of 2 m x
2 m utilizing the shape of an "X or “W". Each subsample or “plug” will be placed into a
stainless-steel bowl and composited o constitute a sample. The exception to this
procedure of collecting composite samples will be the collection of discrete samples for
Volalile Organic Compounds (VOCs) analysis to avoid loss of VOCs. This methodology
follows the MOE’s Phytotoxicology Section’s document entitled: Field [nvestigation
Manwal — Part 1 - General Methodology dated May 1993 and the MOE document
Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario
dated May 1996.

To avoid cross contamination, the soil sampling equipment and the stainless-steel bowl
will be cleaned after each sample set. Cleaning will involve a detergent solution wash,
followed by rinses with distilled water, followed by rinses with acetone, followed by
rinses with hexane and then allowed to air-dry before the next sampling. JWEL personnel
will wear latex gloves during sampling and equipment cleaning.

JWEL will take replicates of all soil samples collected and place them into clean, labelled
sample jars. One set of replicate samples will be sent to the laboratory for chemical
analysis. The second set will be archived by JWEL and kept for storage should
additional analyses at a later date become required.

As part of an overall quality assurance/quality control (QA/QC) program to menitor and
evaluate the accuracy of the JWEL data, 20% of the total number of soil samples
collected by JWEL will be submitted to Beak for their submittal for chemical analyses.

In addilion to the 10 sample locations, JWEL will collect a 0 to 5 cm depth sample at two
(2) background locations, north and west of Port Colbome in areas with known, low
concentrations of measured nickel in soil.

Soil Sampling Protocol For Identification of Potential Chemicals of Concern
Port Calbarne Cammunity Based Risk Assessment

by Jacques Whitford Environment Limited December 12, 2000 Page 2



Analvtical Program

Once collected, all 12 JWEL samples will be submitted to the Philip Analytical Services
Corporation (Philip) for analysis. Philip is accredited by the Standards Council of
Canada/Canadian  Association Environmental Analytical Laboratories (CAEAL)
program. Twelve (12) samples will be analysed for metal and inorganic parameters and
3 samples will be analyzed for organic parameters. Melal and inorganic parameters will
include all those identifed in the MOE (1997) “Guideline for Use at Contaminated Sites
in Ontario™ (Guideling), in particular:

1) by 1ICP-MS - Ni, Co, Cu, Fe, Pb, Zn, Cr, Al, Ag, B, Bi, Ba, Mn, §
2) by AAS - Sb, As, Se, Te, Hg
3} Sulphate, Chloride

Organic parameters will include the species of PAHs, VOCs and PCBs as identified in
the MOE (1997) Guideline.

The results will be tabulated by JWEL and submitted to the TSC/PLC for examination.

Interpretation of Data

Analytical data will be compared to the MOE (1997) Gudeline. Any exceedance of an
inerganic or organic compound will be evaluated as a potential CoC according to the
criteria or conditions given in the CBRA Technical Scope of Work document (November
30, 2000). This document states that a chemical can only be considered as a CoC for this
CBRA if all of the following conditions are found, as follows:

e Chemicals that were historically used or generated in the Inco Refinery or its
processes, and

e Chemicals that are present at a community level at concentrations greater than MOE
generic effects-based guidelines, and

e Chemicals whose presence in soil shows a scientific link to Inco’s operations.

Satl Sampling Protocol For Identification of Potential Chemicals of Concern
Port Colborne Caommunity Based Risk Assessment

Py by Jacques Whitford Environment Limited December 12, 2000 FPage 3
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APPENDIX C2
JWEL’'S JUNE 2001 PROTOCOL (DRAFT) ENTITLED

“PROTOCOL FOR NICKEL AND ARSENIC DEPOSITION MODELLING,
PORT COLBORNE COMMUNITY BASED RISK ASSESSMENT™



DRAFT
PROTOCOL FOR NICKEL AND ARSENIC DEPOSITION MODELLING
FORT COLBORNE COMMUNITY BASED RISK ASSESSMENT

June, 2001

1. Objectives

Jacques Whitford Environment Limited (JWEL) will carry out an air dispersion
modelling study to predict possible nickel and arsenic deposition patterns in the region
around the Inco Port Colbome Refinery and the former Algoma Steel Mill. These data
will be used as an aid in determining locations for additional test pits in the area around
the refinery and to estimate the relative contributions of Inco and Algoma to nickel and
arsenic depositions. This modelling will not be used as an input lo the Human Health
Risk Assessment.

This protocol focuses on acquiring representative input data, namely:
» Meteorological data

> Emissions Estimales, and

»# Receptors

which will be used as input into an appropriate air quality dispersion model.

2. General Siudy Approach
The study will be performed in two slages:

= Stage | — This preliminary study will model assumed unit emission rates (1 g/s) from
the Inco and Algoma properties individually. The results of the modelling will be
used as an aid in determining the locations of additional test pits. Due to the short
time frame in which these data are required, a detailed emissions inventory of each
facility will not be possible, therefore unit emissions rates will be assumed to estimate
relative deposition contours for each [acility. The preliminary study is to determine
probable depositional patterns radially around the Inco refinery and former Algoma
site at similar distances from the sites as the Rodney Street area. As the main stacks
on both the Inco and Algoma sites are expected to be too tall to be significant
contributors to deposition close to the properties, fugitive emissions from buildings
will be considered only.

= Stage 2 - This will be a detailed study, in which historical nickel and arsenic
emissions from Inco and Algoma will be estimated and used to calculate deposition
patterns. Emissions from stack and fugitive sources will be estimated from available
Inco and Algoma production data over their periods of operation. These data will be
utihzed with a long-term meteorological data set to estimate cumulative nickel and
arsenic depositions.

Protoced for Nickel and Arsenic Deposition Medelling - Draft
faca Port Colborne
Jacgues Whitford Enviranment Limired June, 2001 Page |
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The dispersion modelling will be performed with the US EPA Industrial Source Complex
— Prime (ISC-PRIME) model This medel includes the current state-of-the-science
algorithms for modelling low level releases influenced by building wake effects.

The ISC-PRIME model uses a steady-state Gaussian plume equation to model emissions
from a variety of sources (including area sources) and accepts hourly meteorological data
records to define the conditions for plume rise, transport, diffusion, and deposition. The
model estimates the concentration or deposition value for each source and receptor
combination for each hour of input metecrology, and calculates user-selected short-term
averages. The model includes algorithms for modelling emissions from area and line
sources, and dry and wet deposition of parliculates. Dry and wet deposition are processes
by which particulales are removed from the plume by contact with the surface (drv
deposition) and by coming in contact with water droplets which “wash” particulates oul
of the plume (wet deposition) during precipitation.

The ISC-PRIME model uses cither hourly meteorclogical data including wind speed,
wind direction, temperature, etc or long term stability array (STAR) data. Surface
meteorological data for the model will be compiled from the Environment Canada station
in Port Colbome, and the INCO metcorological tower. Upper air data, which provides
information on the variation with height above ground of temperature, wind speed and
wind direction will be obtained from the nearest representative upper air station to Port
Colborne. A five-year meteorological data set will be used in the Stage 1 dispersion
modelling, which follows US EPA dispersion modelling requirements.

Utilising the ISC-PRIME model, hourly and cumulative nickel and arsenic concentrations
will be calculated for all receptors. The geographical variation of nickel and arsenic
depositions, which are dependent on the predominant wind directions and wind speeds,
will be presented graphically in deposition contour plots.

3. Meteorological Input Data

To oblain representative air quality estimates from known sources of emissions, local
meteorology of the area of interest must be known. Data required to predict dispersion
and transporl includes wind velocities and direction; temperature; atmospheric stability;
and mixing layer depth. Wind and lemperature data are readily available from
meteorological stations, but atmospheric stability and mixing layer depth are calculated
from additional raw meteorological data including; cloud cover, snow cover and solar
radiation.

For the Stage | preliminary study, raw hourly meleorological data from the beginning of
1996 to the end of December 2000 will be obtained from Environment Canada
(Atmospheric Environment Services) and from the US National Centre for Atmospheric
Research. Table 1 presents the stations and parameters to be used in the meteorological
analysis.

The above data will provide hourly metecrological data, which will drive the ISC-PRIME
model in the Stage 1 preliminary study.

Protocol for Nickel and Arsenic Deposition Modelling - Draft
Inco Port Colborne
Jacques Whitford Enviranment Limited Sune, 2001 Page 2
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Table 1 Meteorological Stations

Type -::-I"St;_:ﬁn Lipper Air Surface Station OnsiteSation ]
Station Name Buffalo, NY Buffalo, NY Port Colbome
Location 42.55 N, 7855 W 4255 N, TRA3 W 4283 N, 79.25 W
Years Japuary 56 - December 2000 Janvary 96 — December 2000 | January %6 — December 2000
Parameters Pressure Cloud Cowver Wind Speed and Direction
Alnitude Ceiling Height Tenmperature
Temperature Relative Hurmdity Relative Hurmdity
Wind Direction and Speed

For the Stage 2 study, a stability array (STAR) data set will be obtamed from
Environment Canada. The STAR data is a statistical representation of the historical
meteorological conditions at the site calculated from a long-term (greater than 30-vears)
meteorological data set.

4. Emissions Estimation

For the Slage | study, a unit emissions rate (1 g/s) will be assurned for fugitive emissions
(nickel and arsenic emissions due to leaks from buildings, emissions from ventilators,
etc) from each facility.

For the Stage 2 study, nickel and arsenic emissions from each facility will be estimated
using an emissions factor approach. Process fugitive and stack emissions will be
estimated using emissions factors as specified in US EPA AP-42. Emissions estimates
will be based on available production dala from Inco and Algoma. Stack physical
parameters (exit temperatures, velocities, etc) will be taken from available data provided
by Inco or typical values from literature on the steel and nickel industries.

5. Receptors

A uniform Cartesian receptor grid with a 200-m spacing, extending 4-km to the north
from the northern shores of Lake Erie and 3-km east and west from the Inco Port
Colbome property line will be used in the dispersion modelling. In the vicinity of Rodney
Street and the Inco and Algoma properties, a receptor spacing of 20-m will be utilized.
Flat terrain will be used in the dispersion modelling and all receptors will be placed at
ground level.

6. Interpretation of Data
The results of the dispersion modelling for both stages will be total cumulative nickel and

arsenic depositions on the ground.

7. References
US EPA, “Users Guide for the ISC Dispersion Model™, September 1995,

Electnc Power Research Institute, “Addendum to ISC3 User's Guide — The PRIME
Plume Rise and Building Downwash Model”, November 1997.

Protacol for Nickel and Arsenic Deposition Modelling - Draft
frnce Port Colborne
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“TEST PITTING PROTOCOL, ADDITIONAL CoC INVESTIGATION, INCO
BOUNDARY AND RODNEY STREET AREA™



TEST PITTING PROTOCOL
ADDITIONAL COC INVESTIGATION
INCO BOUNDARY AND RODNEY STREET AREA
FORT COLBORNE CBRA
June 27, 2001

OBJECTIVES

As part of the Porl Celborne Community Based Risk Assessment (CBRA), Jacques Whitford
Environment Limited (JWEL) will carry oul an additional soil sampling and chemical analyses
program 1o evaluate the chemicals of concem (CoC). The objectives of this additional CoC
investigation are to supplement the data obtained by JWEL during a previous CoC investigation
in the winter and spring of 2000 and 2001.

This protocol illustrates JWEL’s soil sampling methodology to undertake an investigation
program within the INCO Refinery boundary and immediately west of the Refinery (Rodney
Street area).

GENERAL INVESTIGATION APPROACH

As discussed in the May 30, 2001 meecting between INCO, Beak and JWEL, the additional CoC
mvestigation will be focused on the issues related to possible arsenic and selenium and other
CoC distribution patierns in soils around the INCO Port Colborne Refinery and the former
Algoma Steel Mill.

As outlined the JWEL's Sail Sampling Protocol For Identification of Potential Chemicals of
Concern, Port Colborne CBRA dated December 18, 2000 (revised), the following parameters
will be analyzed during the additional CoC investigation.

« By ICP-MS: Barium, Beryllium, Boron, Nickel, Cobalt, Copper, Iron, Lead, Manganese,
Sulfur, Silver, Aluminum, Chromium, Zinc;

e By AAS: Arsenic, Antimony, Selenium, Mercury and Tellurium*
o  Wet Chemistry: Sulfate, Chlonde
Note*

Tellurium was included in the protocol as a potential CoC because of ils suspected presence in
the ore material. Further to Beak and JWEL meeting of June 7, 2001, JWEL contacted various
analytical laboratories (Maxxam, Philip and XRAL) for analysis of tellurium in soil samples.
The concemed laboratories could not find any standard reference matenals (SRM) and no
standard analytical methodology exist for tellurium analysis in soil samples. Moreover, il should
be noted that there is no MOE generic guideline for tellurium in soil samples and hence does not

Draft Soil Sampling and Chemical Analyses Protocol Page |
Port Colhorne Community Based Risk Asvessment
Port Colborne, Ontario June 27, 2001



satisly the Condition 2 requirements to be a CoC. Therefore, IWEL is of the opinion 1o exclude
tellurium from the analytical list.

SAMPFPLING METHODOLOGY

Soil sampling will be carried out at ten (10) locations within and outside the INCO Refinery in
Port Colborne which coincide with areas of potential high concentrations of nickel and other
candidate CoCs as discussed in the May 30, 2001 meeting between INCO, Beak and JWEL.

Sample locations will be based in areas of particulate fallout as completed by an air dispersion
modelling program (referenced in JWEL’s Protocol for Nickel and Arsenic Deposition
Madelling Port Colborne Community Based Risk Assessment dated June 2001).

Soil sampling will be conducted by excavating test pits using hand shovel. Test pits will be
excavated 1n open space areas (1.e., excluding the paved areas).

Soil samples will be collected at each of the 10 locations from the 0 to 5 em depth interval to a
depth of 25 cm and then 25-50 cim at each location. Soil samples will be collected in accordance
with the MOE’s June 1996, Guidance on Sampling and Analvtical Metheds for Use af
Contaminated Sites in Ontario.

Three (2) of the ten (10) locations will be from areas located outside INCO’s property boundary.
Hence, permission will be required from the tenant and/or property owner to enter these lhree
properties. The work on these three (3) properties will be done in conjunction with
Decommissioning Consulting Services (DCS) during an upcoming soil cleanup program in the
Rodney Sireet area.

Al seven (7) sample locations within INCO’s property boundary, test pits will be excavated to
100 cm deep. At three (3) sample locations outside INCO’s property boundary, test pits will be
excavaled to a depth of 100 ecm to verify the presence of any [ill maternals. The soil horizons will
be logged at each sample location and documented. At each sampling location, samples will be
collected from depth intervals of 0-5 em, 5-10 cm, 10-15 em, 15-20 cm, 20-25 cm and 45-50 cm
and 95-100 cm.

To avoid cross contamination, the soil sampling equipment will be cleaned after each sample set.
Cleaning will involve a detergent solution wash, followed by rinses with distilled water and then
allowed lo air-dry before the next sampling. JWEL personnel will wear latex gloves during
sampling and equipment cleaning.

JWEL will take replicates of all soil samples collected and place them into clean, labelled sample
jars. One set of replicate samples will be sent to the laboratory for chemical analysis. The
second set will be archived by JWEL and kept for storage should additional analyses at a later
date become required.

Oraft Soil Sampling and Chemical Analysis Protocol Page 2
Port Colborne Community Based Risk Assessment
Jacques Whittord Envivonment Limited, June 27, 2001
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As part of an overall quality assurance/quality control (QA/QC) program to monitor and evaluate
the accuracy of the JWEL data, 20% of the total number of soil samples collected by JIWEL will
be submitted to Beak for their submittal {for chemical analyses.

Grain Size Analysis

To determine the soil texture, JWEL will conduct grain size analyses on each sample using sieve
and hydromeler. The grain size analyses will be conducted at JWEL's Material Testing
Laboratary in Markham, Ontario.

ANALYTICAL PROTOCOLS

Chemical analyses will be performed al Philip Analytical Services (Philip) laboratory in
Mississauga, Ontario. Philip will provide JWEL with all the required sample containers.

Details of the Sampling Containers, Field QA/QC, Sample Documentation, Laboratory Tesling
Guidelines, Standard Reference Materials and Laboratory QA/QC are discussed in JWEL's
Laboratory Standardization Protocol dated June 6, 2001.

REFERENCES

Ontario Ministry of the Environment, June 1996, Guidance on Sampling and Analytical Methods
Jor Use at Contaminated Sites in Ontario.

Jacques Whitford Environment Limited (JWEL), June 6, 2001, Laboratory Standardization
Protocol.

Jacques Whitford Environment Limited (JWEL), June 2001, Profocol for Nickel and Arsenic
Deposition Modelling Port Colborne Community Based Risk Assessment.

Jacques Whitford Environment Limiled (JWEL), dated December 18, 2000 (revised) Soil
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Surface Soil Sampling I'rotocol
For Identification of Potential Chemicals of Concern

Port Colborne Community Based Risk Assessment

Revised — July 9, 2001

Introduction

A list of chemicals used or generated at the Inco Port Colbome Refinery, which may or
may not be chemicals of concern (CoCs) for this Community Based Risk Assessment
(CBRA) was identified by Jacques Whitford Environment Limited (JWEL) m their
literature review of historical and current refining al Inco’s Port Colborme Operation. This
list of chemicals is divided into 2 categories:

1. Chemicals at the Refinery and Potential Offsite Airborne Migration:

e Metals and Inorganic Parameters: Nickel, Copper, Cobalt, Iron, Lead,
Zine, Chromium, Antimony, Aluminum, Silver, Boron, Arsenic,
Selenium, Tellurium, Manganese, Sulphur, Gold, and precious metals
(source: ore material)

2. Minor Feed Stock Components and Chemicals Used at the Refinery:

. Inorganic Parameters: Mercury (source: vapour lighting), Ammonia,
Sodium, Chloride, and Sulphate (source: process chemicals, road salt,
etc).

. Organic Parameters: PolyAromatic Hydrocarbons (source: tar/roofing

waste), PCBs (source: transformers, lighting ballasts), Volatile
Organics (source: paints, cleaning solvents, refractory organic
chemicals, petroleum type wastes, etc), Phthalate Esters (source:
plasticizers), Formaldehyde and phenols (source: resins and epoxies).

® Acids:  Borc, Hydrochloric, Nitric and Sulphuric (source: process
chemicals).
= Alkali: Sedium Hydroxide (source: process chemical).

Chemicals in Category 1 are those that are or would have been released as air particulates
from stack and fugitive emissions to areas downwind of the Refinery. Chemicals in
Category 2 are those that are or have been found within or next to the Refinery buildings
and operations.

JWEL’s approach in determining whether any of these chemicals are CoCs for this
CBRA will involve verification sampling and testing of soils in areas of Port Colborme
outside and downwind of the Inco Refinery. Al the December 14, 2000 Technical
SubCommittee (TSC) meeting, an analytical program was discussed and agreed to by all
participants. Details of this analytical program are given on page 3 of this text.

Soil Sampling Protocel For Identification of Potential Chemicals of Concern
Fort Colborne Community Based Risk Assessment

by Jacques Whitfard Environment Limited July 9, 2001 Page |



Sampling Methodology

Soil sampling will be cammed out at 10 locations in Port Colborne which coincide with
areas of high concentrations of nickel as reported by the MOE  from their 1998 and 1999
phytotoxicology soils investigations. Nickel 1s the comparative indicator to other CoCs
because of its relative high abundance found by the MOE todale in Port Colbome soil in
companson to other chemicals.

Soil samples will be recovered from open space properties (ic. excluding woodlot areas
for now until the MOE documents their findings) where the tenant and/or property owner
has given prior permission for the sampling.

Soil samples will be collected at cach of the 10 locations from the O to 5 cm depth
interval. Soil samples will be recovered as per the MOE’s Laboratory Services Branch
document entitled: Guide te the Cellection and Submission of Samples for Laboratory
Analyses dated December 1993.

At each sampling location, 40 subsamples will be collected within a sample area of 2 m x
2 m utilizing the shape of an “X"" or “W”. Each subsample or “plug” will be placed into a
stainless-steel bowl and composited to constitute a sample. The exception to this
procedure of collecting composite samples will be the collection of discrete samples for
Volatile Organic Compounds (VOCs) analysis to avoid loss of VOCs. This methodology
follows the MOE's Phytotoxicology Section's document entitled: Field [nvestigation
Manual — Part I — General Methodology dated May 1993 and the MOE document
Guidance on Sampling and Analytical Methods for Use at Contaminated Sites in Ontario
dated May 1996.

To avoid cross contaminalion, the soil sampling equipment and the stainless-steel bowl
will be cleaned after each sample set. Cleaning will involve a detergent solution wash,
followed by rinses with distilled water, followed by rinses with acetone, followed by
rinses with hexane and then allowed to air-dry before the next sampling. JWEL personnel
will wear latex gloves during sampling and equipment cleaning.

JWEL will take replicates of all soil samples collected and place them into clean, labelled
sample jars. One set of replicate samples will be sent to the laboratory for chemical
analysis. The second set will be archived by JWEL and kept for storage should
additional analyses at a later date become required.

As part of an overall quality assurance/quality control (QA/QC) program to monitor and
evaluate the accuracy of the JWEL data, 20% of the total number of soil samples
collected by JWEL will be submitted to Beak for their submittal for chemical analyses,

In addition to the 10 sample locations, JWEL will collect a 0 to 5 cm depth sample at two
(2) background locations, north and west of Port Colbome in areas with known, low
concentrations of measured nickel in soil.

Soil Sampling Protocol For Identification of Potential Chemicals of Conecern
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Analytical Propram

Once collected, all 12 JWEL samples will be submitied to the Philip Analytical Services
Corporation (Philip) for analysis. Philip is accredited by the Standards Council of
Canada/Canadian  Association Environmental Analytical Laboratories (CAEAL)
program. Twelve (12) samples will be analysed for metal and inorganic parameters and
3 samples will be analyzed for organic parameters. Metal and morganic parameters will
include all those identifed in the MOE (1997) “Guideline for Use at Contaminated Sites
in Ontario” (Guideling), in particular:

1) by ICP-MS - Ni, Co, Cu, Fe, Pb, Zn, Cr, Al, Ag, B, Bi, Ba, Mn, S
2) by AAS -Sb, As, Se, Te, Hg
3) Sulphate, Chloride

Organic parameters will include the species of PAHs, VOCs and PCBs as identified in
the MOE (1997) Guideline.

The results will be tabulated by JWEL and submitted to the TSC/PLC for examination.

Analysis of Tellurium

Tellurium was included in the original list of analyies because of its suspected presence
in the ore material. However, JWEL excluded tellurium from the original analytical list
as 1) there 13 no MOE generic guideline for tellurium in soil and hence there is no way of
evaluating its Condition No. 2 requirements to be a potential CoC and 2) after
discovering from various analytical laboratonies (Maxxam, Philip and XRAL) that there
are no soil tellurium standard reference materials (SRM) nor any standard analytical
methodology for tellurium analysis in soils.

Interpretation of Data

Analytical data will be compared to the MOE (1997) Guideline. Any exceedance of an
inorganic or organic compound will be evaluated as a potential CoC according to the
criteria or conditions given in the CBRA Technical Scope of Work document (November
30, 2000). This document states that a chemical can only be considered as a CoC for this
CBRA if all of the following conditions are found. as follows:

e Chemicals that were historically used or generated in the Inco Refinery or its
processes, and

e Chemicals that are present at a community level at concentrations greater than MOE
generic effects-based guidehnes, and

e Chemicals whose presence in soil shows a scientific link te Inco’s operations.

Soil Sampling Protocol For Identification of Potential Chemicals of Concern
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SAMPLING AND ANALYSIS: QUALITY ASSURANCE AND QUALITY CONTROL

PORT COLEORNE CBRA
July 9, 2001

1. INTRODUCTION

As part of the Port Colborne Community Based Risk Assessment (CBRA), JWEL has carried out
sampling and chemical analyses on various types of sample medium including soil, water, air
and garden/orchard produce. Details of sampling methodology and analytical procedures for
each sample medium is provided in separate written protocols.

IWEL has developed a protocol for determinalion of analytical parameters, sample standards,
and laboratory quality assurance and quality control (QA/QC). The protocol has been designed
for Philip Analytical Services (Philip) of Mississauga, Onlario, the designated laboratory
cartrying oul the chemical analyses on the Port Colborne samples. This protocol delineates
JWEL’s policies for Philip with respect to field QA/QC, laboratory standardization, data
management and laboratory QA/QC.

As outlined in the MOE Guidance on Sampling and Analytical Methods for Use at Contaminated
Sites in Ontaric (MOE 1996), laboratories accredited by the Canadian Association of
Environmental Analytical Laboratories (CAEAL) are recommended for use for analytical
purposes. Philip is such a CAEAL accredited analytical laboratory for most of the required
analytes.

Z. SAMPLING METHODS QA/QC

As outlined in Section 5 of the MOE (1996) guidance document, all samples will be collected by
JWEL in MOE-recommended containers. Philip will provide JWEL with all the required sample
containers,

The following field sampling QA/QC procedures will be followed:

- Clean latex gloves will be wom by the JWEL technician during sampling and will be
changed before each new sample is collected;

- The sampling equipment will be cleaned after collection of each sample set. Cleaning
will involve a detergent solution wash, followed by rinses with distilled water and then
allowed to air-dry before the next sampling;

Sampling and Analysis: Page i
Cluality Adssurance and Quality Control

Port Colborne Community Based Risk Assessment

Jacques Whitford Enviranment Limited, July @ 2601



- Samples will be stored in a cooler (provided by Philip) at 4°C in the field and will be
delivered to Philip after collection as soon as possible.

The field procedures for collecting soil and waler samples are basically the same excepl that
different types of containers and preservatives are used for water sampling.

3. REQUIRED CONTAINERS

As oultlined in Section 5 of the MOE (1996) guidance document all samples, including field
samples, lield blanks and travelling blanks will be collected by JWEL in MOE recommended
containers. Philip will provide JWEL with the required sample containers. The following
procedures in Table 1 describe container and preservative requirements during sampling and
transportation of samples from the field to the analytical laboratory.

TABLE 1

APPROPRIATE CONTAINERS, PRESERVATIVES AND STORAGE FOR
SOIL AND WATER SAMPLES
INCO, PORT COLBORNE, ONTARIO

MAXIMUM
PARAMETER | CONTAINER PRESERVATIVE HOLDING TIME
Soil Samples '
Total Melals Plastic or glass None 180 days
Waler Samples
. HMNO, (containing

Total Metals (excluding mercury | polyethyleneterephthalate | <1mg/L of total
and hexavalent chromium) (PET) or glass with plastic- metals) to pH

lined cap between 1.5 and 2.0 60 days

From: Guidance on Sempling and Analytical Methods for Use at Contaminared Sites in Ontario, Sections 5.1 and
5.2, (MOE, 199%6).

- Prior to the onset of field program, JWEL’s technician will inform Philip of the sample
medium, analytes of interest and required sample containers and coolers.

- Philip will provide JWEL with the required number of containers with appropriate
preservatives, whenever needed.

Sampling and Analvsis: FPage 2
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4. FIELD QA/QC

As outlined in Section 7 of the MOE (1996) guidance document, all sampling and sample
handling will be conducted with utmosl care, to prevent cross contamination of samples. The
following procedures describe field QA/QC requirements during sampling and transportation of
samples from the field to the analytical laboratory.

a) Blanks

Blanks are analytical qualily control samples analvzed in the same manner as site samples. They
are used lo determine whether contamination has been introduced into a sample either in the field
while the samples were being collected, or in the laboratory during sample preparation or
analysis.

Travelling Blank:

A travelling blank is a sample of uncontaminated water free of the analytes of interest that is
prepared by the laboratory performing the chemical analysis. Travelling blanks are used to
determine whether sample contamination occurred in the sample containers and/or as a result of
sample cross contamination during sample transport and storage.

- Philip will provide adequate travelling blank(s) to JWEL prior lo the onset of field
investigation;

- The travelling blank will accompany the sample containers lo the sampling location.
JWEL will carry the travelling blank to the field and return it, unopened, to the Philip
laboratory for chemical analysis.

Travelling Spiked Blank:

A travelling spiked blank is a sample of uncontaminated matrix (water, soil, sediment, air
absorbent) free of any interfering substances to which a known amount of standard solution
containing known amounts of the analytes of interest and appropriate preservatives have been
added by the laboratory performing the chemical analysis.

- Philip will prepare and provide samples of travelling spiked blanks to JWEL prior to the
onset of any field investigation;

- Philip will spike the travelling spiked blank with solutions containing all the target
parameters required to be analyzed at a level of five-to-ten times the concentrations of
each analyte of interest at the specific site.

Sampling and Analysis: Page 3
QOuality Assurance and Quality Control

Port Colborne Community Based Risk Assessment

Jacques Whitford Environment Limited, July 8, 2061}



- The travelling spiked blank will be prepared within 24 hours of accompanying the
containers required for sampling at the site. JWEL will carry the travelling spiked blank
to the field and return it, unopened, 1o the Philip laboratory for chemical analysis.

Field Blank:

A field blank is a sample of uncontaminated water free of the analytes of interest that is prepared
by the laboratory performing the chemical analysis. Field blanks are used to determine whether
sample contamination occurred in the sample containers and/or as a result of sample cross
contamination during sample collection procedures in the field.

- Philip will provide samples of a field blank to JWEL prior to the onset of field
invesligation;

- The field blank will accompany the sample containers lo the sampling location. At the
sampling location JWEL will open the field blank container at least as long as the filling
of other sample bottles is required, close it, and return it to the laboratory with the
samples for analvsis.

b) Replicates

Replicate samples are any number of additional samples collected in the same place and at the

same time as the original sample. Replicates are collected and analyzed to provide an estimate of

sample variability.

- As outlined in Section 7.2 of the MOE (1996) guidance document, JWEL will collect
replicate samples for all test groups.

- As part of an overall QA/QC program to determine the reproducibility or variability
related to sampling procedures and sample homogeneily, JWEL will calculate the
percentage differences between analyzed values for the original and replicate samples.

3 DOCUMENTATION

Documentation and Shipping

Proper documentation by JWEL in the field will be important for ensuring the integrity of
samples shipped from the field to the laboratory. Proper documentation includes: field
observations, station sampling summaries, chain of custody forms, correct shipping conditions
for samples and Transportation of Dangerous Goods (TDG) compliance, when required.

Sampling and Analysis: Page 4
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Chain of Custody Records

e Philip will provide the Chain of Custody Forms. A sample copy is provided in
Appendix A.

e A JWEL technician will complete all relevant sections ef the Chain of Custody Form
during sampling and JWEL’s Project Manager (PM) or a person designated by the PM
will ensure that the requested analytical testing 1s clearly outlined on the Cham of
Custody.

Shipping

e Philip will provide required sample coolers with ice or cold packs. JWEL will ensure
proper packaging to prevent spillage and breaking of glass bottles.

e JWEL will ensure that the samples are preserved at oplimum temperature at 4°C until the
laboratory receives the samples.

If possible, the samples will be delivered by a JWEL technician in person. However, if this is
nol possible, Philip's courier will be used. Once the samples are delivered to the laboratory, the
Chain of Custedy form will be signed by both parties to ensure the tracking of sample
movement. Both JWEL and Philip will retain their own copies of these forms.

All analytical methods by Phalip will include details of sample pretreatment/preparation, clean-
up (1f required), instrumental measurement method, and dala reporting procedures. All must be
accompanied by references.

6. LABORATORY TESTING GUIDELINES

Philip will perform chemical analysis of the samples after they are submitted by a JWEL
representative. A properly completed and signed Chain of Custody form will be included with all
sample baiches. Instructions for analyses of specific chemical parameters with previously agreed
upon method detection limits (MDL) appropriate for the regulatory criteria to which the resulls
will be compared, will also be included.

Sample Preparation and Digestion

As outlined in Section 5.1 of the MOE (1996) guidance document, Philip will prepare all
samples prior to analysis conducted by instrument. Sample preparation and digestion procedures
that will be followed by Philip for inorganic analyses are as follows:

Sempling and Analysis: Page &
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a) Soils
- Soil samples will be spread cut on drying trays in a dust free environment and dried at
30-35"C to constant weight (overnight). A drying blank will be prepared and analyzed.
Philip will retain this moisture data and report it as part of the Certificate of Analysis.
- The sample will then be disaggregated with a mortar and pestle and screened through a
2 mm sieve. The fraction greater than 2 mm will be discarded. The fraction less than
2 mm will then be ground to pass a 355 um sieve.

- The samples will then be digested using concentrated nitric acid and hydrochloric acids.

The digestion involves the following procedure.

* One (1) g of soil sample is weighed into a beaker.

e 2mls of concentrated HNO; is added and the mixture is allowed to sit at room
temperature for 1 hour.

e Omls of concentrated HCI is added and the mixlure is sample is lefi at room
temperature for 30 minutes.

e The sample is refluxed at 90°C for 1 hour and then evaporated to incipient dryness.

e 1.5mls of concentrated HNO; is added and the volume is diluted to 25mls with de-
ionized water.

- After addition of de-ionized water, the sample is allowed to settle before analysis. If the
sample still contains floatable particles it is centrifuged.

h) Water

- No digestion is required for surface water samples.

- Groundwater samples are digested using concentrated nitric acid and hydrochleric acid
same as so1l samples.

- Groundwater samples are field filtered and preserved. A filler blank will be analyzed for
each sample set to determine whether sample contamination occurred during sample
collection procedures in the field or not.

Sampling and Analysis: Page 6
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d)

Vepetation/Garden/Orchard Produce

Once received, Philip will wash the samples with distilled water and the samples will be
digested using hot nitric acid at 90°C until the biomass is dissolved. Time required to
dissolve biomass varies depending on the type of sample.

Once the biomass 1s dissolved completely, the sample is allowed to setile before analysis,
i the sample still contains floatable particles it 1s centnfuged.

Maple Sap

Maple sap samples will be collected by JWEL in accordance with the University of
Toronto, Faculty of Forestry collection protocol (MOE 1992);

Prior to chemical analysis, the sap samples will be digested ﬁsing hot nitric acid.
Air

Once collected, the air filters will be submitted to Philip for chemical analysis. Prior to
chemical analysis, the samples (air filters) will be digested using hot nitric acid. Digest is
centrifuged and the supematant is analyzed.

A filter blank will be analyzed with each sample set.

Sample Analysis

Analytical procedures and instruments have been pre-selected by JWEL and Philip in accordance
with the MOE (1996) guidance document. This selection was based on sample matrix, detection
limits to be reached, comparability to guidelines, parameters analyzed, availability and suitability
of techniques and instrumentation.

Analytical methods and QA/QC protocols will be referenced by Philip to recogmzed standard
setting organizations such as US EPA, CSA, and ASTM. If alternate equivalent methods are
used, then these must be demonstrated to meet acceptable precision, accuracy and sensitivity
requirements. Table 2 shows the analytical guidelines for metal paramelers.

Sampling and Analysis: Page 7
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TABLE 2

ANALYTICAL METHODS AND INSTRUMENTATION
INCO, PORT COLBORNE, ONTARIO

PARAMETER Mn’;‘;‘l'f]ﬂf[;“' INSTRUMENT
Soil, Water. Air (Particulate)* '
Samples
. : e Ep Inductively Coupled Plasma-
Metals (17 including, Al, Ba, | USEPAMethod 6010, | @ 0 . ion

Be, Ca, Cd, Cu, Ce, Cr, Fe, Mg, | Rev. 0

5 jig I
Mn, M, Ni, Pb, Sr, V and Zn) pectrameter

US EPA Method 7061 and | Hydride Generation Atomic

SRR 6 SRt () 7741 (Modified) Absorption Spectrophotometer

Garden Produce and Maple
Sap Samples

Metals (17including, Al, Ba, Be,
Ca, Cd, Cu, Co, Cr, Fe, Mg, Mn,

LS. EPA Method 200.8 Inductively Coupled Plasma-

Mo, Ni, b, Sr, V and Zn) {Maodified) Mass Spectrometer
Metals (As, Sb and Se) U.S. EPA Method 7061 Hydride Generation Atomic
and 7741 (Modified) Absarption Spectrophotometer
MNote
» For Air Particulate Sampling (Filter): US EPA, 40 CFR, Part 53- Ambient Air Monitoring Reference and

Equivalent Methods

Table 3 shows the sample matrix and pre-selected MDLs for all seventeen (17) ICP metal
parameters as well as for arsenic, selenium and antimony for the Port Colborme samples.

Sampling and Analysis: Page 8
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TABLE 3
METHOD DETECTION LIMIT (MDL) CRITERIA AND SAMFPLE MATRIX
INCO, PORT COLBORNE, ONTARIO

AR _;ngg vE{::,]'l;::‘:'mN t;l-u:mtr«;_':v:rrl-:n' :-"»Ult;n:t;l-:‘ :-;ATE R | AR i)

Aluminum 20 0.6 £0 <n 5.0

_Antimony 0.2 0.05 0.3 0.5 0.2
Arsenic | o2 G2 20 20 1.0
Barium 5.0 2 50 50 2.0
Caleium 50 30 sib 500 200
Cadmium 03 e 0.1 0.1 0.05
Cobalt 20 401 01 o1 0.05
Copper 1.0 0.05 0.5 a5 0.5
Chromium L0 0.5 5.0 5.0 2.0
Iron 50 40 10 50 20
Magnesium 20 20 50 50 20
Manganese 1.0 0.5 50 5.0 2.0
Molybdenum 2.0 g1 50 50 0.5
Nickel 2.0 L L0 10 0.5
Lead 5.0 005 0s 05 0.2
Selenium 02 92 20 2.0 10
Strontium 03 e 10 1.0 0.5
Vanadium 1.0 0.05 0.5 0.5 0.5
Zinc 50 2 50 50 5.0

Notes:

a Meet MOE Table A Residential/Parkland Land Use Crntena

b Meet MOE's Provincial Water Quality Objective (PWQO) Criteria

c Meet MOE's Ambient Air Quality Criteria (AAQC)
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7. STANDARD REFERENCE MATERIALS (SRM)

Philip uses commercial, purchased standard reference materials (SRMs) from Canmet called
Lake Sediment (LKsd-3). JWEL will also submilt additional SRM samples for other media, such
as foed stuffs, as an added check on the variability related to an analytical procedure. TWEL will
compare data from Philip’s resulls on the SRM samples to those referenced by the originating
authority.

Philip will provide a QA/QC page of the Certificates of Analysis. It will contain data on the
SRM as well as the Process Blank data.

JWEL will calculate percentage differences to determine the accuracy of each analytical
determination.

8.  LABORATORY QA/QC

As outlined in the MOE (1996) guidance document, Philip will observe the following QA/QC
procedures to perform the chemical analyses.

e Pre-run* QC:
- labware and reagent blanks;
- instrument setup standard;
- reference standard to validate in-house standards; and
instrument detection limits (IDLs) and detector linearity curves (minimum of 5-point
calibration).

¢ In-run* QC:
- baseline drift blanks:
- standards; and
- instrument checks.

+ PRun* QC:
- method recovery blanks;
- method blanks;
- in-house matrix check matenal;
- duplicates (minimum of one set per nm* of 30 samples). As mentioned in the MOE
(1996) guidance document, a duplicate sample is defined as a second aliquot from the
same sample container;

Sampling and Analysic: Page 10
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- surrogates (added prnor to organic extraction). The surrogates should be selected to
cover the whole range of the particular scan. It is recommended to use a minimum of
three surrogates per organic lype scan, except PCBs, where one surrogate can be
used. Surrogates are not used in inorganic analyses and thus will not be used in these
analyses of the Port Colborne samples;

- spiked samples, if applicable;

- certified standard reference materials (SRMs) to validate method recovery; and

- Method Detection Limits (MDLs) for each parameter.

* “run” refers to a group of samples submitted as one group, and consisting of 30 or
fewer samples

9. DATA MANAGEMENT: QA/QC

The quality of data depends upon planning, sampling, analysis and reporting. As a means of
determining the reproducibility or variability related to analytical procedures of the sample
homogeneity, IWEL will calculate the percentage differences between analyzed values for the
original and duplicate samples.

Further, as a means of determining sample accuracy, JWEL will calculate the percentage
differences between the analytical results of the SRM samples and the referenced SRM
correlation data.

For sample reproducibility calculations, percentage differences will be calculated for those
chemical parameters with analytical values greater than 3 XLOQ (LOQ is the limit of
quantification, i.e., the lowest level of a parameter that can be identified with confidence by an

analytical laboratory).

Percentage differences will be determined using the following formula:

Percentage difference of Analyle A = {Analyte A in test | - Analvte A in test 2) x 100
(Analyte A in test | + Analyte A intest2)/2

10. REPORT OF ANALYSIS

The Laboratory Report of Analysis as provided by Philip will include the sample results as well
as all run quality QC, recovery data and MDL data. The acceptability of the laboratory data will
include the following considerations:

Sampling and dnalvsis: Page 11
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e The analytical method performance should meet the requirement criteria as outlined in
Section 8.3, 84 and 8.5 of the MOE (1996) guidance document.

e  The results of laboratory QC samples that are applicable to the matrix and contaminant
groups of interest (method blank, spiked blank, spiked sample) will be within the statistically
determined control limits of 30%. Philip will be responsible for any QC results that exceed
the control limits.

» Recoveries of all surrogates (for organic analyses) where applicable will be monitored and
reported.

e A table of the precision and accuracy estimates associated with the reported results will be
provided based on duphcate/replicate analyses of Port Colbome samples, and through
penedic analysis of standard or certified reference matenals as available for each analyte
selected at appropriate concentrations.

¢ Analytical data will be reported without correction, unless correction is clearly identified and
described.

11. REFERENCES

Ontario Ministry of the Environment, June 1996, Guidance on Sampling and Analvtical Methods
for Use at Contaminated Sites in Ontario.

Canadian Council of Ministers of the Environment, December 1993, Guidance Manual on
Sampling, Analysis, and Data Management for Contaminated Sites, Volumes I and 1.

University of Toronto, Faculty of Forestry, November 1992, Relationship of Sugar Maple Acer
Saccharum Decline and Corresponding Chemical Changes in the Sap Composition
(Carbohydrates and Trace Elements).
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APPENDIX A

SAMPLE CHAIN OF CUSTODY RECORD
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h =i ﬂ osialPou s el Mo obRG e
Tel: (205) 890-B5606 Work Order: e
—— 5735 McAdam Road Fax: (905) 890-8575
—_—_— Mississauga. Onlario L4Z IN9 Wars: 1-800-263-9040 Comments:
CHAIN OF CUSTODY RECORD
Clien: PAS Quote § ; Poge of
) Client PO, # ;
Client Project # ;
Contact; Sampled by:
Phone: Fax: Please specify Guideline (if appheable) =
Analysis Required: TAT (Turnaround Time)
Invaice o (if other than above): PLEASE PROVIDE AD"I.I"AI‘JCEHNDTICE
FOR RUSH PROJECTS
“some exceptions apply, please contact Lab
S1D 8-7 Business Days
RUSH Specify Date
. Time
Sample Client Sample LD. | Due Time Sample Mool Comments/Contamination/ |
L Sumpled Sampled Matrix Containers Sie H_Ig.tnfy
I 1
2
3
4
5
[ | B
1 1 | | !
8 '| '
9 | | |
10
11 :
12
Eun:.p]e.n Relinguished (o PAS by i Dhaste: Time: Method of Shipment
(Client Signature) |
Samples Received in lab by: B Date: Time: Condition of samples upu-rl receipt at fab:
B _ — — |
R, COCTE:11-30 White: Philip  Yellow: Mail  Pink: Receiver Goldensod: Client N2 01

8262



ATER | o ical Volume [ ml Sample ' Holdin
WATER | ot Freferred  Minimum ﬂnrrl:ali,w_ _ i ikl n?__ _
Alkahrely | pi 100 50 125 ml HDPE £ 4 days
Sample Bottle | nions. (B, C/'F NOZ', NDZ, PO4T, SO4" ) 100 50 125 ml HOPE ¢ 5728 deys
and wmcwmzmm 500 250 500 ml HOPE 4°C 4 days
Preservation Garbon - | DOC, TOC ) i 100 50 126 mi HOPE HaS0 < pH 2 10 days
Information- | Chemical Qxygen Demand (CO0) 100 &0 125 mi HOPE HaS0 < pH 2*** 30 days
Chiorine, residual | Cl ) 40 40 A0 ml clear glass seplum val® oo immadiately
Chromium Vi 100 50 126 mi HOPE 4t | sda
Congucivily = 100 B0 125 md HOFE 1C 24 days
Cyarude | GN' ) 250 0 250 ml HOPE NROH > 12" 7 days
HGAAS Melas | 86, As, Bi. B¢, To) w0 50 125 mi HDPE HNGh < pH 2° B months
ICP Metals ) 100 50 125 ml HOPE HND: < pH 2" 8 months
Meewy w | % 125 ml chear ghass K.Cr,0,/ HND,<pH 2" | 7 days
Hilrogen - Ammarnea | NHE N | Talal Kpadahd Mitagen, | TRN | 100 50 125 mi HOPE HeS0, < pH 2 10 days
Pranchcs - Tosl 100 50 125 mi claar glass CuS0./ HyPO, 2 pH 2*** 28 days
Sefls + | TH, 788, TOS | 00 100 50 mi HOPE 41C 7 daye
Sulhide | 5 ) W | 20 BOMHOPE NaQH | ZnDAz > pH 12°** 7 days
| Towal Phosghons - 100 50 125 mi HOPE H,S0, « pH 2" 28 days
| Microbiniagical 250 250 250 mi HOPE - Statiized N30, 24 hours
Acia b Base Meural Extraciabies 2 x 1000 1000 1000 mi amber glass** 4°C 7 days
Falty ana Rasin Acids 250 100 250 mi amber glass" & 2 days
Heddicides 2x1000 | 1000 1000 ml amber glass™ &0 7 days
BCDE | PCDF 21000 | 1000 2 x 1000 mi mmber glass™ g 2B days
| Pams 231000 | 1000 1000 ml ambor gliss™ °c 7 cys
| Pogticidies [ PCH' 221000 | 1000 1000 mil amber glass® 4°C Tdays
| O & Grease { Heavy Ods 2x1000 | 1000 | 1000 mi amber glass™ HClcpH ™ 2B aays
Torah Extractable Hytocarhons  TEH | - Diesal 500 250 2 250 ml or 500 ml ambir glass® HEl < gH 2+ 14 days
Volates ¢ BTEX / Total Vielatia Hydrecarbans | TVH § - Gas 3x 40 40 J 3 x 20 mi clear glass seplum vial® MaHE0, < pH 2 14 days
Analytical Mess (g ] Sample Holding
| soiL I  Parameter Preferred | Minimum Container P Time
| pH ) ) - | 100 50 | 250 m giass jar ¢ HiA
Sample Amons - [ B, G, F, 803", NOZ', POSY, S047 | 100 50 250 mi glass jar 4 NI
Bottle Camon - | DOC. TOG | 100 C 250 mi glass pie L i
and | Chromiym Vi 100 50 28 m glass jar &G MiA
Preservation | Senductivy — 10 2 250 mi glass jar ::g x:
N Cyaride | CN') 100 50 250 mi glass jar
Information- | HGAAS Metals ( 50, As, B, 56, Te | 100 &0 250 mi glass jar I [
|CPmau 100 50 250 mi ghags jar 4'C MiA
Mercury 100 50 250 mi glass jar 4C N/A
Nitragen - Ammonia | NH,.N ) / Total Kjedan! Nirogen (TKN) | 100 50 250 mi glass jar aC NA
e+ o — e | o 260 mi glass jar ¢ NiA
Confaminated Saes Guidelines P50 100 250 mi glass jar 4'C MiA
nnguuum an7 250 100 250 mi glass jar £ P
Amaaaaammmwms 100 50 20 mi or 250 md glass gar o°c 14 aayps
Fatty and Resin Acids B 100 50 120 mi or 250 mi glazs jar 40 1ddays |
Hersicides 100 80| 120 mior 250 mi glass jar 4T 14 days
PCOD | PCOF  — 100 ] 120 ml or 250 mi glass jar & 14 ditys
PAHE 100 5 120 ml o 250 ml gless jar 4 14 days
Pestaidas | PCE's 100 50 120 ml or 250 mi glass jar 4G 14 divys
(0@ & Grease / Heavy Gils _mu ﬁﬂ 120 ml o 250 mi glass jar - . 14 days
| Totel Extractable Hydmcarbons { TEM ) - Diesel 100 a0 120 md or 250 mif ghass jar g 14 days
‘Jﬂuhlns F BTEX { Tatal Valatile Hydrotarbans ( TVH ) - Gag £D a0 B0 mi or 120 mi glass jar” 4C 14 days

Note:

HOPE = High Density Palyethylens

Samplas with mare than one (est with similar
contamer § preservilive reguirements, miy share

& sample container &8 ng as hede i sullicient sample
o cover minimum requirements for afl tests requested.

“Plonse use @ s container which wil provide sulli

cient sample when mudtohs 1e5ts ane required.
* Mo headspace or gk bubbles in the contalne:.
* Contalners must have & lalion knar in cap.

™" Corrasive - Wear protsctive gloves,

(1) Based upon EPA/ MISA prolocols.

.Plam ensure samples are

transporied as quickly as possible
to ensure hold times can be met,

Hold times may ditfer depending on
required protocol,

COCea0G



APPENDIX D

PARTICLE SIZE DISTRIBUTION CURVES OF SELECTED SOIL SAMPLES
TAKEN FROM JWEL JANUARY 2001 SOIL INVESTIGATION

L il
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GRAIN SIZE IN MILLIMETRES UNIFIED CLASSIFICATION SYSTEM
GRAVEL SAND SILT and CLAY
COBBLES coarse I fine coarse | medium | fine SILT

& 554 0.1 C!ayay SILT sandy 0.0 20.3 5& 9 28.8
i
Project: Portoulburne, Ontario Figure: 2
@ Job No.: ONT33827 Motes:  Tested in accordance to ASTM D422-63 (1998)
Date: 2001-04-02 ' GRADATION CURVES
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GRAIN SIZE IN MILLIMETRES UNIFIED CLASSIFICATION SYSTEM
GRAVEL SAND SILT and CLAY
ASIPEELS coarse | fine coarse | medium | fine SILT

Cla ysy S.*.LT sandy

Project: Portculburne, Ontario

Figure: 5

Job No.; ONT33827

Notes:

Tested in acccrdaﬁr:e to ASTM D422-63 (1998)

Date: 20071-04-02

¢« GRADATION CURVES
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GRAIN SIZE IN MILLIMETRES

0.1

1 1
0.01
UNIFIED CLASSIFICATION SYSTEM

0.001
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GRAVEL

SAND

SILT and CLAY

coarse [ fine coarse !

medium

[ fine

Clayey SILT, some sand

Project: Portculburne, Ontario

Figure:

g

Job No,: ONT33827

Notes:

Tested in accardance to ASTM D422-63 (1998)

Date; 2001-04-02

GRADATION CURVES




APPENDIX E
LABORATORY CERTIFICATES OF CHEMICAL ANALYSES:

JWEL JANUARY 2001 SOIL SAMPLES
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Client: Jacques Whitford Environment Lid.
1200 Denison Street
Markham, ON, CANADA

L3R BGH
Fax: D05-479-9326
Alin: D. Dolby

Attached are your results for VOC’s

If you have any queslions, please call Elaine Grant,

Dale Received:
Date Reported:;

Lab Ref#:
Lab Quole#:

Client Ref#:
Sampled By:

your Service Manager at Phulip Analytical Services Corp.

PHILI® ATNAIYTICAL SERVICES

January 16/2001
January 2272001
G210157
EGDO9-0811

33828 INCO
D. Dolby

5735 Mohdam Roszl, Miesissanga, Ontario, Canada 142 1N9  Tel(905) S90-8500 Fax: (905 BO08575  Wats [-800-2.55-7040

woww, prhilipamiyvtical com
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"ent: Jacques Whitford Envirenment Lid.

jyject Reference: 33828 INCO
Vvork Order: G210157
“latrix: Soil

“ompound

C loromelhane
Vinyl Chleride
smomethane
lorcethane
Trichlorofluorcmethane
“rcelone
-Dichloroelhene
L.:hlaromelhane (Methylene Chloride)
Irans-1,2-Dichloroethene
thyl-t-Butyl Ether
. -Dichlorocethane
Methyl Ethyl Ketone (MEK)
's-1,2-Dichloroethene
loroform
1,--Dichloroethane
1.1,1-Trichloroethane
rbon Tetrachloride
- Zene
| ,2-Dichloropropane
“richloroethene (Trichloroethylene)
ymodichloromethane
:.--1,3-Dichlorcpropene
viethy! Isobutyl Ketone (MIBK)
15-1,3-Dichloropropene
.2-Trichlorosthane
loluene
" Hexanone
romochloromethane
|.—-Dibromeethane (Elhylene dibromide)
letrachloroethene (Perchloroethyleng)
* 1.2-Tetrachloroelhane
crobenzene
Zthylbenzene
-Xylene & p-Xylene
maform
i, ene
.1,2.2-Tetrachloroethane
“ylene
. Dichlorobenzene
.4-Dichlorobenzene
2-Dichlorobenzene
rogale Standard Recoveries
Josomofluoromethane (70-130%)
‘nluene-d8 (70-130%)
romofiucrobenzene (70-130%)

T35 Moddam ool Missisapgs, COntarne Connda L2 N9

EQL
uglg

0.005
0.002
0.005
0.005
0.005
1.00
0.002
0.010
0.002
0.002
0.002
0.025
0.002
0.002
0.002
D.002
0.002
0.002
0.002
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.025
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002
0.002

Page 1of 3

VOLATILE ORGANIC COMPOUNDS

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

{Control Limits)

SAMPLE SAMPLE  SAMPLE
5B 58 78
Dup.
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nid
nd nd nd
nd nd nicd
nd nd nd
ric nd nd
“0.001 0.002 nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
0.002 0.004 nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
*0.001 0.002 nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nd
nd nd nid
nd nd nd
100% 102% 99%
108% 113% 104%
89% 85% 4%

Pritiam Asarran Semvies
Tl (W) SRS
wnny philipamaly tical com

IFax (W50 KNS

SAMPLE
10B

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
0.003
nd
nd
nd
nd
[ale]
nd
nd
0.007
nd
nd
nd
nd
nd
nd
nd
0.004
nd
nd
nd
nd
nd
nd
nd

99%
109%
B8%

3% Woags

VRIFRENGAHED

Date: 22-Jan-01

SAMPLE
118

nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
nd
0.003
nd
nd
nd
nd
nd
nd
nd
0.004
nd
nd
nd
nd
nd
nd
nd
0.002
nd
nd
nd
nd
nd
nd
nd

101%
110%
86%



Page 2ol 3

[t —

£ —S—Sa = ]
:nt: Jacques Whitford Environment Lid VOLATILE ORGANIC COMPOUNDS Date: 22-Jan-01
jecl Reference: 33828 INCO
Vork Order: G210157 Units: micrograms/gram (ug/g) dry weight
“trix: Soil
Method Blank Spiked Method Blank
EQL Upper % Lower Upper
impound ugig Result Lirmnit Accept | Recovery  Limit Limit Accept
oromethane 0.005 nd 0.005 yes 110 60 140 yes
iyl Chioride 0.002 nd 0.002 yEes 105 60 140 yes
-amomethane 0.005 nd 0.005 yes 103 G0 140 yes
croelhane 0.005 nd 0.005 yes 122 60 140 yES
hloroflusromethane 0.005 - nd 0.005 yes 103 60 140 YES
celone 1.00 nd 1.00 yes 94 60 140 yes
Dichloroethene 0.002 nd 0.002 yes 104 70 130 yes
loromethane (Methylene Chloride) 0.010 nd 0.010 yes 117 70 130 yes
ans-1,2-Dichloroethene 0.002 nd 0002 yes 105 ¥o 130 yes
*sihyl-t-Butyl Ether 0.002 nd 0.002 yes 103 7o 130 yES
Dichloroethane 0.002 nd 0.002 yes 104 7o 130 yes
! hyl Ethyl Ketone (MEK) 0.025 nd 0.025 yes 899 60 140 yes
s-1,2-Dichloroethene 0.002 nd 0002 yes 104 70 130 yes
'aroform 0002 nd 0.002 yes 102 70 130 yes
Dichloroethane o0.o02 nd 0.002 yes 98~ 70 130 yes
i, 1-Trichloroethane o.o002 nd 0.002 yes 100 70 130 yes
-rbon Tetrachloride 0.002 nd 0.002 yEes 100 70 130 yes
zene 0.002 nd 0.002 yes 106 70 130 yes
Dichlerepropane 0.002 nd 0.002 yes 106 70 130 YES
‘ichloroethene (Trichloroethylene) 0.002 nd 0.002 yes 98 70 120 YES
“mnedichleromethane 0.002 nd 0.002 yes 101 70 120 yes
1,3-Dichloropropene 0.002 nd 0.002 yes | 107 70 1320 yes
eihyl Isobulyl Ketone (MIBK) 0.025 nd 0.025 yes 105 60 140 yes
=5-1,3-Dichloropropene 0.002 nd 0.002 YES 106 70 130 y&s
2-Trichloroethane 0.002 nd 0.002 YES 103 70 130 yes
I ens 0.002 nd 0.002 yes 101 70 130 yes
Hexanone 0.025 nd 0.025 yes 104 60 140 yes
-prmochloromethane 0.002 nd 0.002 yes 101 70 130 yes
Jibromoethane (Ethylene dibromide) 0.002 nd 0.002 YES 102 70 130 yes
srrachloroelhene {Perchloroethyleng) 0.002 nd 0.002 yes 103 70 130 yes
*.1,2-Tetrachloroethane 0.002 nd 0.002 yes 103 70 130 yes
robenzene 0.002 nd 0.002 yes 105 70 130 yes
i _lbenzene 0.002 nd 0.002 yes 106 70 130 yes
-Xylene & p-Xylene 0.002 nd 0.002 yes 102 70 130 yes
=oform 0.002 nd 0.002 yes 100 70 130 yes
. e 0.002 nd 0.002 yes 109 70 130 yes
1,£.2-Tetrachloroethane 0.002 nd 0.002 yes 108 T0 130 yes
“ylene 0.002 nd 0.002 yes 105 70 130 yes
Jichlorobenzene 0.002 nd 0.002 yes 109 70 130 yes
% Jichlorobenzene 0.002 nd 0.002 yes 108 70 130 ves
2-Dichlorobenzene p.ooz nd 0.002 yes 107 7o 130 yes
>gate Standard Recoveries (Contral Limils)
- »mofluoromethane 97% T0-130% yes 1] 70 130 yes
luene-dé 101% T0-130% ves 100 70 130 yes
~romoflucrcbenzene 98% T0-130% yes o7 70 130 ¥es

Prme ASaivimeal See s
3745 Mobdam Booal, Mississongzan, Ontarme (2mads LR T3 Tel 005 SU0HSGO Fac 00053 S90RR575 Waitss 1-RD0-26 3590140 E’
e ki aalvebeal com
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Client: Jacques Whitford Environment Ltd, VOLATILE ORGANIC COMPOUNDS Date: 22-Jan-01

Project Reference: 33828 INCO
Work Order: G210157
Matrix: Socil

Legend: EQL = Estimaled Quantitation Limit for undiluted samples
nd = Not Delected Above EQL
Dup. = Duplicate .
* = Detecled below EQL but passed compound identification crileria

Date of sample receipt: January 16, 2001
Date of sample analysis: January 17, 2001
Analytical Method:

The soil samples were analysed by low level purge & trap (US EPA Method 5035) gas
chromatography/ mass speclrometry using US EPA Methed B260B (modified).

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

NOTE: All work recorded herein has been done in accordance with normal professional standards using
accepted festing methodofogies and QA/QC procedures. Philip Analytical is limited in Nability to the actual cost

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

Job Approved By:

IMELES AT A SR T
5755 MoAdmm B, Mimsizanga Ctarig Capata 3o TS0 el 05 BEESSG s D005 ] MoiH5—5 Wats D=0 A i

oo plhilg i hocal cenn
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- . 2 T
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ot P b oamc e ] [ ] [T | ] PLEASE PROVIDE ADVANCE NOTICE
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Sample | Client Sample [.0} Dute Tiine | | | | Sample | Mool Commien/Contamination!
L 5:.1Ih|'+'|=lﬂ J Sampled [ | Muatras | Combomors | Sie Hiseory
Lo N, e Foad | - == = '
| BariE 538 i LX] it | |t / R .
N 1
s e e £in i f f
t Biwtl 78 ,f.::./ﬁ X ! | | .|z |
- A |
. RO a0 Bl 9. 0 I N | | ¢ |
i = = |
4 - 4 g il in sy |
TR L L Lo N ""d!f ;(. | | P R T S EE L i = e
5 | | | |
.| | | | | |
4] | i
.I—_ ey | [PPIrIo UL T LLL M F ISR e | B | - s _|_ |
7 I | | i ‘ ' | | |
==t |
| |
" IS N S 1 I O L
y I ' : ' |
9 | ‘ . FIRIE SIS, | | : ] ! | =
"] N O O I O O O S R
iz | | . | | [ v |
rs::nni;h:u Relinquished to PAS by ™o o o .mr'},u,,_- L — | tlcrtwk il Shiprinen -
(Clien Signatune) : ; ey L Eadi 44 ff{}/ff‘" | Pk
Si‘lm_]:lll.'.\ .RL‘L';;VLE;I';b by: N - If' A iy B . . S HTH] / i it ¥ L Cowlitio o st mpen regeip a1 i
I.. i - e - L 'IE ! \\.b\_lll\_._. s .1 - b ‘II | vt o 67 e f: =
Flev. COCO3-10-00 White: Philip Yellow: Mail i

ik Kevever Cianlilemwrenls € Tieim |II i L 1 oM



(ot —

(Bt
Client: Jacques Whitford Environment Ltd.
1200 Denison Street
Markham, ON, CANADA
L3R B8G6
Fax: 905-479-9326
Attn: Mahaboob Alam

Attached are your results for PAH’s

Date Received:
Date Reported:
Lab Ref#:

Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

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

PrHILIP ANALYTICAL SERVICTS
5735 McAdam Boad, Mississaogs, Cotamio, Canada L4Z INY el (905) B90-85060
s i lipanalytical.com

Januvary 5/2001
January 11/2001
G210039
EGO09-0811
33827

33827

EW/DD

Fax: (905) R90-8575  Wats: 1-H00-263-9040



| I [ | Page 1of 3

o |
t: Jacques Whitford Environmenl Lid. Polynuclear Aromatic Hydrocarbons (PAH's)
r .ecl Reference: 33827
Jork Order Number: G210039B Unils: Micrograms/gram (pg/g) dry weight Date: 11-Jan-01
ix: Soil ’
ompound EQL SOIL 51 SQIL7-1 SOIL10-1 SOIL 11-1
vala DF=5
ephthalene 0.05 nd nd nd . nd
“ethylnaphihalene 0.05 nd nd nd nd
sthylnaphlhalene 0.05 nd nd nid nd
¢ aphthylens 0.05 nd nd nd nd
cenaphthene 0.05 nd nd nd nd
rene 0.05 nd nd nd nd
ranthrene 0.05 0.11 0.09 0.07 0.18
nthracene 0.05 nd nd 0.06 0.05
wranthene 0.05 0.31 025 nd 0.34
ne 0.05 0.24 0.18 0.06 0.28
enzo(a)anlhracene 0.05 0.12 0.08 0.05 0.20
“rysene 0.05 0.17 0.16 nd 0.25
ro(b)fluoranthene 0.05 0.14 0.14 nd .21
e ro(k)fluaranthene 0.05 0.13 0.10 nd 0.17
=nzo(a)pyrene 0.05 0.12 nd nd 0.18
1o{1.2,3-cd)pyrene 0.05 012 0.10 nd 0.14
« nzo(a,h)anthracene 005 nd nd nd nd
znzo(ghi)perylene 0.05 0.11 0.08 nd 0.14
»gate Standard Recoveries (Control Limits)
senaphthene-d10 {19-114%) 61% 66% 71% 65%
thracene-d10 (15-126%) 55% 57% 59% 56%
ofa)pyrene-d12 (33-127%) TT% 80% T8% 76%

PHILP ANALYTICAL SERVI I
5735 McAdam Road. Mississaoga, Ontario, Canada LAZ IND  Tel: (3055 RY90H566  Fax: (905) 8908575 Wiats! | 8002650000 @'
wowrw philipanabaical.com
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tlient: Jacques Whilford Environment Ltd. Polynuclear Aromatic Hydrocarbons (PAH's)
jject Reference: 33827
irk Order Mumber: G210035B Units: Micrograms/gram (pa/g) dry weight Date: 11-Jan-01
Aalrix: Soil
Method Blank Spiked Method Blank
EQL Upper % Lower Upper
“mpound pg/g Result Limit Accept Recovery Limit Limit Accept
saphthalene 0.05 nd 0.05 yes 67 29 107 yes
Methylnaphthalene 0.05 nd 0.05 yes 73 3z 111 yes
lethylnaphthalene 0.05 nd 0.05 yes 76 29 116 yes
i_ znaphthylene 0.05 nd 0.05 yEs T3 34 115 yes
wzenaphthene 0.05 nd 0.05 yes 67 35 113 yes
oreng 0.05 ricd 0.05 yes 70 42 116 yes
ananthrene 0.05 nd 0.05 yes 71 50 118 yes
wnthracene 0.05 nd 0.05 yes 74 53 123 yes
‘oranthene 0.05 nd 0.05 yes 73 58 129 Ves
ene 0.05 nd 0.05 yes 72 58 128 yes
lenzola)anthracene 0.05 nd 0.05 yes 84 57 134 yes
Irysene 0.05 nd 0.05 yes 85 57 136 yes
1zo(bjfiuoranthene 0.05 nd 0.05 yes 83 53 135 ves
.. 1izo{k)fluoranthene 0.05 nd 0.05 yes 76 52 133 yes
'znzola)pyrene 0.05 nd 0.05 yes 80 54 13 yes
2no(1,2 3-cd)pyrene 0.05 nd 0.05 yes 85 45 134 yes
s enzolah)anthracene 0.05 nd 0.05 yes 83 46 137 yes
lenzo(ghi)perylene 0.05 nd 0.05 yes 80 45 134 yes
rogate Standard Recoveries (Control Limits)
:enaphthene-d10 T1% 64 19 114 yes
hracene-d10 62% 56 15 126 yes
fuaizofa)pyrene-d12 85% 78 33 127 yes

Pruie AnNanvTieaL SEsvices
5735 McAdam Hoad, Mississougs, Ontario, Canada L322 IND Tel (9053 3980H Fas (D05 HHRRSTS  Wars: [-800- 26 3 9040 @
wwow philipanalytical com



Page 3 of 3

“hienl: Jacques Whitford Environment Lt Polynuclear Aromatic Hydrocarbons (PAH's)

sjecl Reference: 33827 Date: 11-Jan-01
.k Order Number: G2100398
Matrix: Soil

Legend: EQL = Estimaled Quantitation Limit
nd = Nol delecled above EQL

Date received: January 5, 2001
Dale extracted: January 9, 2001
Dale analysed: January 9-10, 2001

ALYTICAL METHOD:

e soil samples (10 grams wet weight) were mixed with sodium sulfate and extracled wilh a 1:1 mixture of
done:dichloromethane. The extracts were cleaned up using alumina column chromatography. Analysis was
..formed by gas chromalography/mass speclrometry using U.S. EPA Method 8270C (modified).

e: Estimaled quantitation limil is the lowest concentration thal can be reliably achieved within specified
1 Is of precision and accuracy during routine laboratory operating conditions.

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

OB AFFROVED BY:

Chemist

PHILIF AMALYTIC AL SERVICES
5735 McAdam Rowd, Mississauga, Ontario, Canada L9492 I1M9  Tel: (905) BRAES6H Fax: {505y Bok8375  Wats: 1-900-263- 9040 @
wwrwe philipanalytical.com
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Client: Jacques Whitford Environment Ltd. Date Received: January 5/2001
1200 Denison Sireet Dale Reported: Jaouary 10/2001
Markham, ON, CANADA Lab Ref#: G210039
L3R 8G6H Lab Quote#: EGD09-0811
Clienl PO#: 33827
Fax: 905-479-9326 Client Ref#: 33827
Sampled By: KW/DD
Alln: Eric Veska/Kevin Wong
Attached are your results for Polychlorinated Biphenyls (PCB’s)
Instrumentation: If you have any questions, please call Elaine Grant,

your Service Manager at Philip Analytical Services Corp.

PHILIF ABANTICAL SERVI S
5745 MoAdim Hoonl, Mississaooga, Ontario, Canada 147 1ND Tel (9051 HU0-85060
wwrw: philipsinalytical com

Fam: {3051 R ESTS  Wars: 1800 2630040



Clienl : Jacques Whitfard.Environment Ltd, Date: January 10, 2001
1200 Denison Street
Markham ON, L3R BGE

Contacl : Eric Veskal Kevin Wong

Client project# : 33827

FPASC ob# G210039

Matrix - Soil
Certificate of Analysis

Analysis Performed: Polychlorinated Biphenyls (FCB's)

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

U.5. EPA Method MNo. 8082

Instrurmentation: Hewlell Packard 5890 Il with aulosampler and Chemslation

Sample Descriplion: Soil

Results: Refer lo Report of Analysis attached.

All work recorded herein has been done in accordance with normal professional standards using accepled testing
methodologies and QAQC procedures. Philip Analytical is limited in liability 1o the actual cost of the pertinent
analyses done unless otherwise agreed upon by contractual arrangemenl. Your samples will be retained by PASC
for a period of 30 days following reporting or as per specific contractual arrangements.

M. sk MA

Certified B‘;*
Medhat Riskallah, Ph.D,, C.Chem.
Manager, Gas Chromatography Section

PHILIP ARAYTICAL SERVED BN
3755 McAdam Roxd. Mississanga, Ontario, Canada. L4Z IND  Tel: (205) BoHS06 Fax 005 ME575  Wats: 1-BIE2650040
sewew philipars btbcal.com



Client s Jacques Whitford Enviranment Lid, Date: January 10, 2001
1200 Denisan Streel
Markham ON, L3R 8GS

Caontact : Eric Veska/ Kevin Wong

Client project# : 33827

PASCjob# :0G210039

Matrix : Sail
Report of Analysis
Total PCRB's DCBP
ug/g % Recovery
L.O.Q. 0.05
1 Reagent Elank ND 89%
2 Spiked Reagenl Blank 114% 97%
3 SOIL 5-1 ND 111%
4 SOIL 5-1{Repeat) ND 114%
5 S0IL 7-1 MND 128%
6 S0IL 10-1 ND 124%
7 SCOIL 11-1 0.13 129%
Comment: The PCBs detecled in sample; SOIL 11-1, is Aroclor 1254,

L.0.Q. = Limil of Quantitation

MN.D = Mot Detected

ugl/g= micrograms per gram

DCEP= Decachlorobiphenyl (surrogale standard)

Poimnr ANATY T AL SERVIL ES
573% MoAdam Road, Mississaigea, Ontario, Canada L32 INS Tel: (U5 HMERS00 Fax: (905) BHHESTS  Wois 130000550040
weww, rhilipamabtical com
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Client:  Jacques Whitford Environment Lid, Date Received: January 5/2001
1200 Denison Strect Date Reported: January 1172001
Markham, ON, CANADA Lab Ref#: G210039
L3R 8G6 Lab Quote#: EGO09-0811

Client PO#: 33827

Fax: 905-479-9326 Client Ref#: 33827

Sampled By: KW/DD

Lt Mahaboob Alam

Certificate of Analysis

Analysis Performed: Mercury, Cold Vapour AA
Thallium, Graphite Furnace, Digestion Reguired
Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
Anions,IC(F,C1,Br,NO2,NO3,0-PO4 & S04), Extraction Req'd
17 Element 1ICP Scan

lethedology: 1) Determination of mercury in soils/sediment by cold

vapour atomic absorption spectrophotometry.
U.5. EPA SW846 Methods No. 7471A & 7470A

2) Analysis of thallium in soil by Graphite Furnace Atomic
Absorption.
U.S. EPA Method No. 7841

3) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption.
U.S. EPA Method No. 7061 (Modifications)

4) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

All work recorded herein has been dane in sccordance with normal professional standards using aceepled testing methodologies and QA/QC procedures. FPhilip
wlytical is limited in Lability 1o the acmal cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 dayr following reparting
as per specific contractual ACTADEFINGOLY. Prove Asarvmical Services

3753% MoAdam Road, Mississauga, Ontario, Canada L4Z INY  Tel (905) 8908566 Fax: (05} BUNESTS  Wars: 1-HOe b 20 D Fﬂﬁﬁ 1 @
wrww philipanabtical . com
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Client: Jacques Whitford Environment Lid. Date Received: January 5/2001
1200 Denison Street Date Reported: January 11/2001
Markham, ON, CANADA Lab Ref#: G210039
L3R 8G6 Lab Quoted#: EGO09-0811

Client PO#: 33827

Fax: 905-479-9326 Client Ref#: 33827

Sampled By: KW/DD

An: Mahaboob Alam

Certificate of Analysis

lethodology: (Cont'd)

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

6) Analysis of anions in soil by Jon Chromatography.
U.5. EPA Method No. 300.0
Standard Methods(1985) No. 429.0

7) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectropholometry.
U.S. EPA Method No. 6010
(Ministry of Environment ELSCAN)

“nstrumentation: 1) Thermo Separation Products Mercury Analyzer
2) Varian Spectro AA 400/Zeeman Graphite Tube Atomizer
3) Varian VGA 76
4, 5) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian YGA 76
6) Dionex lon Chromatograph, Series 4500i
7) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

\ll work recorded herein has been done in accordance with pormal professionsl standards using accepted testing methodologies and QAIQC procedures, Philip
alytical is limited in liability 1o the actual cost of the pertinent anslyses done, Your samples will be retained by PASC for a period of 30 days following reporting
£ per specific contractual armangements. PRI ARALITICAL SEICES

5735 MeAdam Ruad. Mississauga, Ontario, Cinada L4Z 1N9 Tel (S05) KDOH566  Fax: (CH15) 0575 Wais: 1800264 m"”l’ag: 2 @
wowtw philipanalytical ¢om



[ —

AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd,

1200 Denison Street
Markham, ON, CANADA
L3R BG6

Fax: 005-479-9326

Alin: Mahaboob Alam

Date Received:
Date Reported:

Lab Ref#:
Lab Quote#:

Client Ref#:

Analysis Performed:

Methodology:

Certificate of Analysis

Mercury, Cold Vapour AA

Arsenic, Hydride Generation AA

Bismuth, Hydride Generation AA

Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation

Chloride, [on Chromatography, Extraction Required
Sulfate, Jon Chromatography, Extraction Required
Boron(hot water soluble) by ICP

17 Element ICP Scan

Sulphur by LECO Induction Furnace

pH, Hydrogen [on Activity, Extraction Required

1) Determination of mercury in soils/sediment by cold
vapour atomic absorption spectrophotometry.
U.5. EPA SW846 Methods No. 7471A & 74704

2} Analysis of arsenic in soil by Hydride Generation
Atomic Absorption,
U.5. EPA Method No. 7061(Moedifications)

3) Analysis of Bismuth in soil by Hydride Generation Atomic
Absorption.
Standard Methods 3114C (Modified)

June 20/2001
July 18/2001

G212613
EG009-0811

ONT33826

All work recorded herein has been dons in accondance with normal professional standards using accepted testing methodologies and QAJGC procedures. Philip
Analytical is limited in liability to the actual cost of the periinent analyses done. Your smples will be retained by PASC for a period of 30 days fellowing reporting
or as per specific contractual arrangements.

3755 MCADa Roan, Mississatns, ONTapio, Cavata L42 IND  Tao (9053 89085580 Fax (905 308575

Page 1 @
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Led. Date Received: June 20/2001
1200 Denison Street Date Reported: July 18/2001
Markham, ON, CANADA Lab Ref#: G212613
L3R 8G6 Lab Quotc#: EGO09-0811

Fax: D05-479-9326 Client Ref#: ONT33826

Alln: Mahaboob Alam

Certificate of Analysis

Methodology: (Cont'd)

4) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

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

6) Analysis of chloride in soil by lon Chromatography.
U.S. EPA Methed No. 300.0

7) Analysis of sulfate in soil by aqueous extraction
followed by lon Chromatography.
U.5. EPA Method No. 300.0

B) Analysis of hot water soluble boron in soil by
performing a hot aqueous extraction prior to
the analysis using ICPAES.
U.§. EPA Method No. 6010
Canadian Council Min.Enviren. Criteria

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

10) Analysis of sulphur in soil by LECO Combustion,
MOEE Method E3096A

All work recorded herein bas been done in accordance with normal professional standards using accepied testing methodologies and QA/QC procedures. Philip
Amalytical is limited in liability to the acwal cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
or &s per specific contractoal armangements.

Page 2 @

5735 MeApas Rown, Mississarca, Oxtanin, Caxars L4Z IND Tro(905) 5908566 Fax: (905) 808575



=

AMALYTICAL SERVICES

Client: Jacques Whitford Environment Litd.

1200 Denison Street
Markham, ON, CANADA
L3R BGH

Fax: 905-479-9326

Attn: Mahaboob Alam

Methodology: (Coni*d)

Date Received:
Date Reported:

Lab Ref#:
Lab Quoted:

Client Ref#:

Certificate of Analysis

11) Analysis of pH in seil by electrode,
U.5. EPA Method No. 9045

Instrumentation: 1} Thermo Separation Products Mercury Analyzer
2} Varian VGA 76
3,4, 5) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
6, 7) Dionex Ton Chromatograph, Series 4500i
B, 9) Thermo Jarrell Ash 1CAP 61E Plasma Spectrophotometer
10} LECO Induction Furnace
11} Orion Research Expandable lon Analyzer EA940

Sample Description: Soil
QAIQC: Refer to CERTIFICATE OF QUALITY CONTROL report,
Results: Refer 1o REPORT of ANALYSIS attached,

Certified
Elaine Grant

1ed By l
Laboralory Supervisor

June 2012001
July 18/2001

G212613
EG009-0811

ONT33826

waork m;u!du.-:d h:mn h:s been done in accordance with normal professional standards wsing accepted testing methodologies and QA/QC procedures, Fhilip
tical is Limited in liability 1o the acual cost of the pertinent analyses done. Your samples will be retsined by PASC for a period of 30 days following reporting

per specific contractual armangements.

Page 3
ATE5 MoApas Rown, Missieianta, {%EHDL Canars L47Z IND  TEL (905) 8208566 Fax: (905) BEOB5TS
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rilip Anaiytical services Corp

Certificate of Quality Control

Date Reported: July 18/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G212613
Contact: Mahaboob Alam Lab Quote#: EGD09-0811

Client Ref#: ONT33826
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Hecovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike} EQL | Units | Result | Limit | Accept | Result | Limit | Limit Accept | Result | Target | Limit | Limit | Accept | Acceptable
Mercury 552 0.0 mgfig o 0.0z yed 1o T3 127 yes 0.0 0.05 0.02 0.08 yes yes
Arenc 5511 0.2 mg/kg od 0.5 yes 116 B4 120 yes 4.1 5.0 15 6.5 yes yes
Bismuth 852-1 0.1 mg/kg nd 6.5 yes 104 60 140 yes 4.7 30 33 6.5 yes yes
Anuumamy = 02 mg'kg nd 0.3 ye1 100 ¥l 157 yes fia ma na na na yes
Selenium 8821 0.2 mg/kg nd 0.3 yes 80 &0 140 yes 4.1 5.0 15 6.5 yeu yes
Chiowide m 0.5 mglkg nd 1.0 yes L 50 120 yes i na na na na R
Sulphaie s 5 mg'kg nd 10 yeu 95 &0 127 ¥e3 na na na na na ye§
Bwain(iod wiler sedubin) m 0.1 mg/kg md 0.4 yes 99 B0 120 yes a na na na ra yes
Aluminum m 0 mg/kg rd 40 yes 1063 B3 17 yes na na na na na ¥Es
Bariam 223 5 mgfkg nd 10 yes 103 85 k] yes 183 100 0 130 yes ¥
Baryllium 5521 0.2 mg/kg 0.3 0.4 yes 7 1 121 yes 8.9 1o 7 13 yes yes
Cadnstum 5521 0.5 mg/kg od 0.6 12 0 1 yes g 190 Ta 130 ¥es ¥es
Cheeentum =520 1 mglkg nd 2 103 Bl 17 yid 97 100 70 130 yes yes
Cobalt 552-1 2 mg'kg od 4 yes 106 B7 112 ¥es a5 100 T 130 yes yes
Copper 551 1 mg'kg 1 ye3 102 BE 114 ¥ES 98 100 T0 130 yes v
fran . 50 mgEg nd 100 yes 100 B4 116 ¥E5 na na na na na yes
Lead 582 5 mgikg nd I yes 104 &7 133 yes 96 100 70 130 yes yes
Marguness 5521 1 mp/kg nd 1 yes 105 7 13 yes 1040 100 0 130 yes yes
Mukyderram 5521 3 mg'kp nd & yes 178 0 426 yes 189 200 40 plod) ¥e3 yes
Hickel 5521 1 mgikg nd 4 yes 105 86 114 yes 104 100 70 130 yeu yes

EQL = Estimated Cruantitation Limit = Jowest level of
* = Unavailable due to dilution required for analy
na = Not Applicable
nt = Insulficicnt Sample Submitad
nd = parameter not detected
TR = (race level less than EQL

the parameter that can be quantified with confidence

Page 1 of 2




roiip Anaiytical services Corp

Certificate of Quality Control

Date Reported: July 18/2001
Client ; Jacques Whitford Environment Litd, Lab Ref # : G212613
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client Ref#: ONT33826
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Phoaphons bl i mg/kg nd 40 yes 119 il 123 yes na na na na na yes
Sitver 1 mg'kg nd 1 yo 104 €l 136 yes na na m na na yeu
Titanium ] 5 mglkg nd 10 ved 114 51 149 ye3 na na na na na ye§
Vanadium 5521 1 mgkg nd 2 yes 104 8l 119 yes 100 100 0 130 yes yes
Lime EEL.1 5 mg'ky nd 10 yes 103 17 113 yes o8 100 T0 130 yes =
Sulphur 43 § m 0.005 % nd 0.0l ¥eés 91 L 120 yes na na na m n yes
pH m .01 Units nd 0.02 yes 100 %) 1o yes n na fu 2 na ¥es

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

* = Unavailahle dee o dilution required for analysis
ma = Not Applicable

ns = [nsufficient Sample Submired

nd = purameter not detected

TR = mace lavel less than EQL

Page2 of 2




Client: Jacques Whitford Environment Lid. Date Received:

1200 Denison Street Dale Reported:
Markham, ON, CANADA Lab Ref#:
L3R 8G6 Lab Quote#':
Fax: 905-479-9326 Client Ref#:
Attn: Mahaboob Alam
Certificate of Analysis

June 20/2001
July 18/2001
G212613
EGO09-0811

ONT33826

Additional Comments:

Arsenic Selenium Bismuth Determination:
Sample $52-1 was re-digested and re-run with matrix spike.

Antimony Determination:
Sample 852-1 was re-digested on three seperate occasions with matrix spike. Recoveries were 64%,
48% and 64 %.

Waters Soluble Boron Determination:
Sample S85-1 was spiked with 1 mg/kg Boron. Recovery was 1.01 mg/kg (79%).



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: July 18/2001
Contact: Mahaboobh Alam Lab Ref # G212613
Lab Quole #: EGO0S-0811

Amnalysis of Seil, expressed on a dry weight basis Client Ref#: ONT33826
5510-1 3511-1 55121 5513.]1 5581-1

Parameler EQL | Units

Mercury 001 | mgikg 0.0 0.1 0.06 0.04 0.08

| Antimony 0.2 | mpfkg (] 16 0.2 nd nd

|Arsenic 0.2 | mgikg 18 8.7 5.1 T4 4.4

Bismuth 02 | mgfkg nd 0.3 0.2 nd nd

Sedenium 0.2 mgkp 0.2 1.1 0.8 0.2 03

Chloride 0.5 | mgng 216 133 147 104 12

Sulphate 5 | meng 120 29 320 12 56

Aluminum 0 mg'kp B0 7420 14500 9700 S190

Barfum 5 mgkg EZ 127 o7 a1 46

Beryllium 02 |mpig 0.3 0.3 06 0.6 02

Boroo{Hot water soluble) 0.2 mp'kg d 03 0.1 1] nd

Cadmium 0.5 | mpkg mud 0.7 nd od nd

Chromium | mp'kg 111] 36 11 13 1o

Cobalt 1 mekg B 19 19 4 B

Copper I mgfkg 43 106 70 11 44

Irom 50 mg'kg 13300 14000 5100 11100 11900

Lead 5 | mgig 16 258 4 1 26

Manganese 1 | mang 388 310 440 166 286

Molybdenum ] mgkg nd nd od nd nd

Hicke! 1 | mgng 102 578 403 15 289

Phosphomns il mpkg 1660 1080 1260 736 1060

Silver 1 mg'kg od od nd nd nd

Titanium 5 | mpig Bl 103 99 42 140

Vanadium 1 | mpg 19 19 0 20 0

Zine 5 | mpig 75 307 99 a3 71

Sulphur as § 0.005 | % 0080 0.076 0.080 0.060 0.050

H 0.01 | Units 7.04 1.52 6.54 7.04 6.65

EQL Estimated Cruantitafion Limit = lowest level of the parameter that can be quantifisd with coafidence.
nd parameter not detected | = EQL higher than list=d due to dituton () Adjusted EQL

Pape 1 of 3




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: July 18/2001
Contact: Mahaboob Alam Lab Ref # : G212613
Lab Quote #: EGO09-0811

Analysis of Soil, expressed on a dry weight basis Clienl Ref#: ONT33826

552-1 554-1 555-1 556-1 558-1
Parameler EQL U'nits

Replicate

Mercury 0.01 | mpkg 0.06 0.09 .06 009 004
Antimony 0.2 mgikg nd 0.2 nd nd 0.3
Arsenic 02 | mpig 45 7.1 7.5 0.5 8.6
Bimmuth 0.2 mg'kg ud 0.4 nd nd nd
Selenium 0.2 mglkg 05 1.5 03 0.8 0.4
Chloride (HE] mgkg na4 5.6 484 AR 9.3
Sulphate 5 myfep L1 58 kL 20 433
Alurmisn 20 | mgfkp 3510 16500 10600 4760 12900
Harium 5 mgfkg 47 133 75 ) 5
Berylium 02 mgfkp 0.2 0.8 0.5 nd as
Baroms{Ho water saluble) 0.2 mgkg rd 0.8 0z 0.3 nd
Cadminm 0.5 meky nd 0.9 0.6 rd nd
Chromium | mp'kg 1 3 16 -3 (L]
Cabalt 2 mp'kg 8 20 7 g 9
Copper 1 mpkg 4 105 1] 4 a7
lron 50 | mpag 1100 15400 12500 8170 16900
Lead 5 | mg 28 1 1% m 2
Manganese 1 mgikg 95 21 235 145 422
Mobybd emum k| mg'kp nd nd nd nd
MNickel . mg'kg im e 17 1z 185
Phoephoras 0 mg'kg 1050 N7 913 T 1200
Sibver 1 mgkg od od d b | od
Thtandum 5 mptz 142 s 77 o0
Vanadium mpkg 21 0 2 13 4
Zine 5 | mphg 7% 135 i3 LT (T
Sulphur as § 0.005 | % 0.062 0.028 0.076 0,042 0,076
pH 0.01 Uhnits - 6.00 654 1.14 6.63

EQL Estimated Quantitation Limit = lowest level of the parameter that can be guantified with confidence.
€ Not Requested
nd parameter not detecied | = EQL higher than listed due to dilution { } Adjusted EQL

Page 2 0f 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid, Repont Date: July 18/2001
Comtact: Mahaboob Alam Lab Ref # : G212613
Lab Quote #: EGO09-0811

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT33826
558-1

Parameter EQL Units

Mereury 0.01 mg/kg 0.0

Antimeny 0.z mg'kg nd

Arsenic 02 | mpkg 12

Bizmuih 02 | mgig nd

Selenium 02 mg'kg 0.3

Chloride 0.5 | meike 8.7

Saiphate 5 myfig 31

Aluminam 20 my g 12800

Barjum 5 mgfkg &9

Beryllium 0.2 | mpig 05

Boros{Hot water saluble) 0.2 mg'kg nd

Cadmium 0.5 mg'kp nd

Chromium 1 mp'kp 16

Cobalt 2 | mpng B

Coppes 1| mpig n

Iron 50 ma'kg 18300

Lead 3 mg'kg P |

Manganes: 1 mgikg 287

Malybd enum 3 mgkg nd

Mickel 2 mgfkg 120

Phosphorus 0 | mgig v

Silver 1 mg'kg i

Titxnium 5 mekg 105

Vinadinm 1 mpkg 16

Zine 5 | mgheg 59

Sulplur as 5 0o | % 0048

pH 0.01 | Units 7.18

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

nd parumeter not detecied | = EQL higher than lsted due o dilvtion () Adjusted EQL

Page 3 of 3
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Tel: (905) 890-8566 Work Order:
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5735 McAdam Road Fax: (905) 890-8575 i i > i ; ]
Miszissauga, Ontario L4Z 1N9 Wats: 1-800-263-9040 Comments:
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APPENDIX F1

SAMPLE LOCATION MAP MOE 1998 AND 1999 ARCHIVED SOIL SAMPLES
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o Surface (0-5 cm), 1958
© Surface (0-5 cm), 1998

J Map 1: Regional Sampling Locations

e Surface (0-5 cm), Historical Surveys

m Soil Prefile (0-5, 5-10, 10-15 cm), 1998
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Map 2: City Sampling Locations
(Port Colborne)
o Surface (0-5 cm), 1999
e Surface (0-5 cm), 1998
e Surface (0-5 cm), Historical Surveys
B Soil Profile (0-5, 5-10, 10-15 cm), 1998
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APPENDIX F2
TABLE 1: MOE 1998 AND 1999 ARCHIVED SOIL SAMPLES:

SOIL ANALYTICAL RESULTS (ARSENIC AND SELENIUM) AND
COMPARATIVE GUIDELINES



TABLE 1
SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA

{Arsenic and Selenium)

MOE 1998 and 1999 Archived Soil Samples
INCO, Port Colborae, Ontario
(mg/kg or ppm excepl as noted)

- LAND USE MOE MOE
-?SA'I{T‘;!IE m*:{lgg;:) CATEGORY ARSENIC LAND USEB SELENIUM LAND IJSEnl
CRITER1A CRITERIA

Station # 001 Residential Property 16.1 25 3.8 10
Station ¥ 002 Boulevard 12.2 25 22 10
Station § 003 Parkland (Open Space) 122 25 1.4 10
Station § 004 Residential Property 14.4 25 2.7 10
Station § 0035 Beulevard 50 25 1.2 10
Station # 006 Residential Property 5.l 25 0.8 10
Station # 007 Boulevard il 25 0.5 10
Station # (08 Residential Property 5.5 23 1.4 10
Station # (09 Residential Property 14.4 25 24 10
Statien # 010 Boulevard 21 25 <1).2 10
Station # 011 Institutional (School Yard)) 1.6 25 1.6 10
Station # 012 Boulevard (Right of Way) 39 25 <).2 10
Station # 014 Residential Property 18 25 0.9 10
Stahan # 015 Boulevard (Right of Way) £ 25 34 10
Stalion # 016 Residential Property 10 25 0.3 10
Station # 017 Boulevard [Right of Way) 4.0 25 0.5 10
Station # 019 Residential Property 10 25 0.2 10
Station # 020 Instituticnal Property 18 25 0.5 10
Station # 023 Residential (ROW) 42 25 0.3 10
Slation # 024 Boulevard 10.1 25 2.8 10
Station § (025 Boulevard} is 25 0.6 10
Station § 026 Boulevard 3.1 28 1.0 10
Station # 027 Boulevard 1.9 25 <.2 10
Station # 028 Boulevard {Right of Way) 7.4 25 23 10
Station # 029 Residential Property 5.6 25 (.8 10
Sttion # 030 Commercial Property S 4l 25 0.3 10
Staticn # 03] Boulevard (Right of Way) 24 25 0.8 10

Notes:

a = Sample locations are provided in Drawing 1, Appendix C.

v Ontario Mnistry of the Environment’s Guideline for Uie Af Contaminated Sives in Owtario,

F:tﬂhl‘.l':-' 1597, (Table A) Potable groundwater use at residential ‘parkland lend wse with medium and fine

textured soils for all category of land uses exceplt agriculturz] for which medium grained soils agriculural land
use criteria were used (in italics).

Potential CoC Jdentification In Accordance With TSOW Condition No. 2
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TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA

[Arsenic and Selenium)
MOE 1998 and 1999 Archived Soil Samples

INCO, Port Colborne, Ontario
{(mg'kg or ppm except as noted)

MOE MOE
?;ﬂ‘;g;gﬁﬂ;gg; LAND USE ARSENIC | LANDUSE | SELENIUM | LANDUSE
CATEGORY CRITERIA CRITERLA
Station # 032 Parkland .0 25 0.5 10
Station # 033 Parkland 4.0 25 0.4 10
Station # 034 Boulevard 3.7 25 1.2 10
Station & 035 Parkland {Baseball Park) 7.1 25 0.5 10
Station ¥ 036 Parkland (Athletic Field) 42 25 03 10
Siation ¥ 037 Parkland 4.9 25 1.0 10
Station # 038 Boulevard 24 25 0.3 10
Station & 039 Residenual Property 20 25 <0.2 10
Station & 040 Institunonal (Fire Hall) 16 25 0.2 10
Station # 041 Rt St 32 25 0.3 10
ay)
Station § (42 Residential Propenty 18 25 0.2 10
Station # 043 HOEVEL AL b E 57 25 0.8 10
avh
Station # (44 Residential Propenty 1.8 25 0.3 10
Station # 045 Residential Property 18 25 0.3 1]
Station # (46 H““"":,‘i;f'gh' o 25 25 02 10
Station # 047 Residential Property 24 25 0.3 1)
Station i 048 Instituticnal {Church}) 34 25 0.3 10
Station # 049 Residential Property 4.0 25 0.3 10
Station # 050 Residential Property i3 25 0.4 10
Station # 051 Residential Property 10.7 25 25 10
Station # 052 Commercial Property 4.8 25 0.3 10
Station # 053 Commercial Property 3.1 25 =0.2 10
Station # 054 Boulevird (Right of 41 25 0.3 10
Way)
Station # 055 Residential Property 24 25 0.3 10
Station ¥ 056 Residential Property 2.0 25 0.2 10
Station # (58 Residential Property 35 25 0.3 10
Station § 059 Residential Property 19 25 0.4 10
Station # 060 Residential Property 24 23 0.2 10
Station & 061 Residential Propenty 4.1 25 0.4 10
Station # 062 Residential Property 4.4 25 0.8 10
Station § 063 Institutional {Cemetery) 5.1 23 0.6 10
Station # 064 Parkland (Golf Course) 10.0 25 1.1 10
Station 8 065 Residential Property 42 25 04 10
Mates:
a - Sample locations are provided in Drawing 1, Appendix C.
b - Omtario Ministry of the Environment's fuideline for Ure At Cantaminated Sires in Cutaria,

February 1997, [(Table A) Potable groundwater use al residentiabparkland land use with medium and fine
textured seils for all category of land wses exeept agricultural for which medium grained soils agricultural Tand
use criteria were used (m italics).

Potential CoC Mentification In Accordance With TSOW Condition Ne, 2
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TABRLE 1 (Continued)

SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA
(Arsenic amild Selenium)

MOE 1998 and 1999 Archived Soil Samples

INCO, Port Colborne, Ontario
(mg/kg or ppm except as noted)

" MOE MOE
f;.é’l%gmﬂ;gx] LAND USE ARSENIC | LANDUSE | SELENIUM | LAND USE
CATEGORY CRITERIA® CRITERIA®
Station # 066 Residential Property 21 25 =0.2 10
Station ¥ 067 Residential Property 4.2 25 0.3 10
Station § 068 Residential Propeny 4.0 25 0.3 10
Station # 069 Residential Propeny 4.2 25 ={.2 10
Station § 070 Residential Property 4.0 25 0.4 10
Station § 071 Residential Propernty 1.3 25 <.2 10
Station # 072 Residential Property 4.2 25 0.3 10
Station § 073 Commercial Property 2.9 25 0.2 10
Station # 074 Residential Properly 3.1 15 0.3 10
Station # 075 Residential Property 43 25 0.6 10
| Stanon # 076 Hesidential Property 2.2 25 =[).2 10
Station # (177 Residential Froperty 340 25 0.3 10
Stahon # D78 Boulevard (Right of Way) 27 25 =0.2 10
Stabion # 079 Beoulevard (Right of Way) 3.5 25 <[.2 10
Station # 080 Residential Property 3.3 25 <0.2 1]
Station # 0F] Residential Property 33 25 <02 10
Station & (82 Residential Property 18 25 0.2 10
Station # DE3 Residential Property 4.0 25 0.2 10
Siation # D84 Commercial Property 4.0 2 0.2 10
Station # (85 Residential Property 4.0 25 0.2 10
alation # 08a Residential Property 4.4 25 02 10
Station # 087 Residential Property e 25 0.3 10
Station # 058 Boulevard {Right of Wav) 2.E 25 0.2 10
Station # 050 Residental Property ER] 25 0.2 10
Station # 091 Residential Property 31 25 0.2 10
Station # 170 Right of Way 2.5 25 0.3 10
Station # 171 Right of Way 52 25 0.7 10
Station ¥ 172 Agnicultural {Vacant Lot} 1.3 25 0.2 2
Station # 173 Agricultural {Vacant lot) 1.5 25 <2 2
Station # 174 Residential Froperty 3.1 25 0.4 10
Station # 175 Residential Property 4.2 25 0.5 10
Station # 176 Parkland 1.9 25 <0.2 10
Station # 177 Residentual {Lawn) 58 25 1.0 10
Station# 178 Wioodlo 5.8 25 0.8 10
Station # 179 Residential Property D 23 0.4 10
Station# 180 Institational (School Yard) 1.8 2 0.2 10
Station # 181 Boulevard 2.9 25 0.6 10
Staticn # 182 Residential {Lawn) 6.9 25 0.8 10

Motes:

a = Sample Iecations are provided m Drawing 1, Appendix C.

b - Ontanio Ministry of the Environment’s Guideline for Ue A1 Contominated Sies in Ontario,
February 1997, (Table A} Potable groundwater use at residentialiparkland land use with medium and fine
textured soils for all cnegory of land uses except agricultural for which medium grained soils agricultural land
use crteria were used {in italics),

Fatential CoC ldentification In Accordance With TSOW Condition No. 2
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TABLE 1 {Continued)
SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA

{Arsenic and Selenium)

MOE 1998 and 1999 Archived Soil Samples

INCO, Port Colborne, Ontario
{mg/kg or ppm except as noted)

MOE MOE
fg‘l'hll'?lgfid ggﬁgg:; LAND USE ARSENIC l_JuHD I.ISE'.h SELENIUM LAND USE..
CATEGORY CRITER1A CRITERIA

Station # 183 Boulevard 59 25 1.2 10
Station ¥ 184 Right of Way G0 25 2.4 10
Station # 185 Woodlot 1.9 25 0.4 10
Station # 186 Woodlol iz 25 1.6 10
Station # 187 Residential Property 4.7 25 0.8 10
Station & 188 Woodlot 4.9 25 1.0 10
Station # 189 Residentizl Property 4.7 25 0.8 10
Station # 190 Boulevard 5.1 25 0.9 10
Station # 191 Residential Property 43 25 0.4 10
Station # 192 Field 4.6 25 1.0 2
Station # 153 Field 42 25 0.7 2
Station § 194 Woodlot 53 25 1.4 10
Stabion & 155 Woodlot 53 25 0.8 10
Staton # 196 Woodlot 35 25 0.3 10
Station # 157 Boulevard 13 25 0.6 10
Station § 198 Right of Way 4.0 25 0.4 10
Station & 199 Right of Way 17 25 0.4 10
Station # 200 Woodlot 53 25 1.6 10
Station # 201 Fesidential (Lawn) 4.1 25 0.7 10
Stanon & 202 Residential {Lawn) 3l 5 0.3 10
Station & 203 Residential {Lawn) 29 25 <2 10
Station & 204 Residential property 42 25 0.8 10
Station & 205 Right of Way 26 25 <{).2 10
Station # 206 Parkland 4.2 25 Q0.7 10
Stanion # 207 Boulevard 4.0 25 0.6 10
Station # 208 Right of Way 41 25 =(.2 10
Station # 205 Right of Way 5.6 25 0.4 10
Station # 210 Field 4.6 25 1.0 2
Station # 211 Field 4.1 23 0.5 2
Station # 212 Field 5] 25 0.6 2
Staticn # 213 Waodlot 4. 25 0.8 10
Station # 214 Woodlot 4.9 25 1.6 10
Station # 215 Woodlot 35 15 0.5 10
Station # 216 Field 4.5 25 1.3 2
Station # 217 Residential Property 31 25 0.3 10
Station # 218 Residential Property 33 25 0.3 10
Station # 219 Field 53 23 0.2 2

MNates:

a Sample locations are provided in Drawing 1, Appendix C.

b Cmitario Ministry of the Environment’s Guideline for Use At Contaminated Sites tn Ontario,

February 1997, [Table A) Potable groundwaler use at residentizlparkland land vse with medium and fine

textured soils for all category of land uses except agricultural for which medium gained soils agricultural land
use criteria were used (in italics)

Potential CoC fdentification In Accordance With TSOW Condition Ne. 2

Project No. ONT34645
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TABLE 1 {Conlinued)
SOIL ANALYTICAL RESULTS AND COMPARATIVE CRITERIA

(Arsenic and Selenium)
MOE 1998 and 1999 Archived Soil Samples
INCO, Port Colborne, Ontario
{mg/kg or ppm except as noted)

" MOE MOE
fg;;%m&gg; LAND USE ARSENIC LAND USE SELENIUM LAND USE
CATEGORY CRITERIA" CRITERIA®

Station # 220 Woodlat ] 25 0.7 10
Station # 221 Woodlat 11 25 1.1 10
Slation # 222 Woodlol e 25 0.8 10
Station # 223 Woodlot 5 25 0.4 10
Station # 224 Woodlat 4.7 25 0.4 10
Station # 225 ‘Woodlot 4.5 23 0.5 10
Station # 226 Ficld 6.4 25 04 2
Station # 227 Woodlot 18 25 0.3 10
Station # 228 Residential [Lawn) 4.2 25 0.3 10
Station # 229 Residential Property 4.2 25 0g 10
Statien # 220 Woodlot 9.4 25 2.5 10
Station # 231 Instituticnal {Schoal ¥ard) 1.7 25 03 10
Station # 232 Woodlot 3.0 25 0.3 10
Station # 233 Right of Way 43 25 0.5 0

a - Sample locations are provided in Drowing 1, Appendix C.

b - Ontaria Ministry of the Environment's Guideline for Ufse At Contaminated Sites in Ontaria,

Fehruary 1997, (Table A) Potahle proundwater use at residential/parkland land use with medium and fine
textured soils for all category of land uses except agricubtural for which medium grained soils agricultural land
use criteria were wsed (in italics)

Potential CoC Identification In Accordance With TSOW Condition No. 2
o Praject No. ONTI46435
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APPENDIX F3

LABORATORY CERTIFICATES OF CHEMICAL ANALYSES: MOE 1998 AND
1999 ARCHIVED SOIL SAMPLES (ARSENIC AND SELENIUM)

''''''



[t — 8

Clienl: Jacques Whitford Environment Lid. Date Received: January 18/2001
1200 Denison Street Date Reported: February 5/2001
Markham, ON, CANADA Lab Ref#: G210136
L3R 8G6 Lab Quote#: EGO009-0811

Client PO#: Port Colborne

Fax: D05-479-9326 Client Ref#: INCO

Sampled By: MOE

Attn:  Kevin Wong/Eric Veska

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Selenium, Hydride Generation
Methodology: 1) Analysis of arsenic in soil by Hydride Generation
Alomic Absorption.

U.S. EPA Method No. 7061(Modifications)
2) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. 7741(Modification)

Instrumentation: 1} Varian VGA 76
2) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76

Sample Description: Soil
JANQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Qesulls: Refer to REPORT of ANALYSIS attached.

Certified By '
Elaine Grant
Service Manager

P

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

All work recorded herein has been done in accordance with normal professional standands using accepted testing methodologies and QA/QC procedures. Philip
Aumalytical s Limited im Lability to the actual cost of the pertinent analyses dane. Your samples will be retained by PASC for a period of 30 dzys following reporting
2r 2 pet specific contractul armagementy. PHILI ANAIVTICAL SERVICES
573> MoAdam Road, Mississangs, Ontarie, Camida L4Z 1Y Tl (9057 8008560 Fax: (9053 SHLE575  Wais: 1-800-203-9040 Pﬂgﬂ 1 @
www philipanalyvtical com



AT s U
Certificate of Quality Control

Date Reported: February 5/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G210186
Contact: Kevin Wong/Eric Veska Lab Cuote#: EGO09-0811

Clieat PO#: Port Colborne

Clicnl Ref#: INCO
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Orverall
SAMFLE ID Upper Lower | Upper Lawer | Upper QC

Parameter (wpilke) EQL | Units | Remult | Limit | Accept | Result | Limi# | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceplable
Arisnic L 02 mg'kg od 0.5 yes 106 4 120 yes os na na na oa ¥y
Arsenle m 0.2 mg'kg nd 0.5 yet 114 B4 120 ye3 na na LT na na ye3
Ananic B 0.2 mgkg od 0.5 ye3 117 B4 120 ye4 na [ na na oa yes
Ars=nis L 0.2 my/kg od 0.5 ye 117 B4 120 yea na na na na m yes
Selenhm ™ 0.2 mg/kg nd 0.5 yoI 100 60 140 yes na na oa na fid yesd
Selentum = 0.2 mp'kg nd 0.5 yes 100 1] 140 yed na na oa na o yed
Selenturs 0.1 mg/kg nd 0.5 yed 100 ] 140 yo na n na na na yo3
Selmitum 0.2 mpkg od 0.5 yes B0 60 140 yed na na na m ma yed

EQL

na
o3
nd
TR

= Estimated
= Unavailable due to dilution required for analysis
= Not Applicable

Quantitation Limit = lowest level of the parametar that can be quantificd with confidence

Page lof 1




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001

Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quote #: EGO09-0811
Client PO#: Port Colbome

Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO

£287 B B239 £291 B293
Parameler EQL | Unils 2292076 2192076 2192077 2292075 2292080
Replicate
Arenic 02 | mghg 22 21 10 43 3.3
Selenium 02 | mphyg e 0.3 0.6 nd

EQL Faﬁmudmmﬂﬁunﬁmitzlmmhvdnrmcptmnrﬁumbequuﬁﬁmmﬂnﬁdcnm
nd parameter oot detected | = EQL higher than listed due to dilution  ( } Adjusted EQL

Page 1 0f 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment 1.1d. Repont Date: February 5/2001
Conlact: Kevin Wong/Eric Veska Lab Ref # : G2101856
Lab Crote #: EG009-0811
Client PO#: Port Colborme
Analysis of Soil, expressed on a dry weight basis Client Ref#: [NCO
295 5297 §299 8301 £305
Parameter EQL | Units 2202078 192079 2292081 292074 2292060
Arsenic 02 | mgng 27 15 3.3 1.1 24
Selonium 02 mpky nd nd od D3 0.2

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

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

Page 2 of 12



Philip Analytical Services Corp
Report of Analysis

Client : Jacques Whitford Environmeni Lid.

Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quole #: EGO09-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weigh! basis Client Ref#: INCO
83K 2309 B0 813 8515
Parameter EQL | Units 2291059 2200058 2257044 2292048 2292047
Arenic 02 | mpig 19 35 1.8 14 24
Selenim 01 | mens 04 0.3 0.3 0.3 03

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

Pape 3 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid, Report Date: February 5/2001

Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quote #: EGDOS-0811
Client PO#: Port Colbome

Analysis of Soil, expressed on a dry weight basis Clieni Ref#: INCO

17 2319 8319 B321 Baz4
Parameter EQL | Units 2292046 292068 2292068 2292068 2292067
Replicate
Arsenic 0.2 | mphg 25 40 4.0 42 3.9
Selenium 02 |mpag 02 0.3 0.3 03

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

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

Paged4 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quote #: EG009-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
B326 B117 329 B33 B35
Farameter EQL |  Units 2292088 2292067 1292066 2292065 2292061
Arscaic 0.2 | mphke 2.8 42 z1 41 4.1
Selenium 0.2 mgkg 0.2 03 d 04 0.4

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

nd pammeter not detecied | = EQL higher than listed due w dilution { ) Adjusted EQL

Page 5 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : GZ10186
Lab Quote #: EGD09-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
2337 B39 K341 B343 8345
Parameter EQL | Units 2292000 2257085 192071 21292083 1292082
Asseniic 0.2 | mpig 4.0 40 13 4.0 38
Selenium 02 | mpiy 0.4 0.2 04 0.z 0.2

EGL Estimated Quaniiniion Limit = lowest level of the parameter that can be quantified with confidence,

nd parameter not deiccted | = EQL higher than listed due w dilution () Adjusted EQL

Page 6 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Ja€ques Whitford Environment Ltd. Report Date:  February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210136
Lab Quote #: EGO09-0811
i Client PO#: Pont Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#': INCO
B348 B3SO B351 8351 ns
Parameter EQL | Units 2292081 2292090 1292009 2292029 1292003
Replicate
Arsenic 0.2 meSkg 3.1 39 3.6 56 12
Seleninm 0.2 | mpag 0.2 01 0.8 0.8 14

EQL mmmm-mmﬂnrmmmﬂmmmﬁmﬁmmmdm.

Page 7 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quoie #: EG0O09-0811
Client PO#: Port Colborme
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
B35S 8359 B365 B BI77
Parameter EQL | Units 2292064 2292004 2292017 19014 2292011
Arscic D2 | mghy 10.0 14.4 40 18 7.6
Sclenium 02 | maty 11 2.7 05 09 1.6

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

Page 8 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quote #: EG009-0811
Client PO#¥: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
B383 Bax7 8431 8439 B443
Parumeter EQL | Units 2382012 2292039 2292085 2292053 nRmT
Arsenic 0.2 | mpfkg 3.9 10 2.4 31 LR
Selenium 0.2 |mpfkg nd nd 0.3 rd Lo

EQL Estimated Quanfitation Limit = Jowest bevel of the parameter that can be quantified with confidence.
nd parameter nol detected | = EQL higher than listed due 1o dilution () Adjusted EQL

Page 9 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Dale: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quote #: EG0O09-0811
Client PO#: Porl Colbomne
Analysis of 5oil, expressed on a dry weight basis Client Ref#: INCO
8451 8457 8463 8469
Parameter EQL | Units 2292033 222051 192081 1292050 292050
Replicate
Arsenic . 02 | mgng 40 0.7 5.7 13 13
Sehennum 0.2 | mphg 04 2 0.k 04 0.4

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

Page 10 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid.

Report Date: February 5/2001
Conlacl: Kevin Wong/Eric Veska LabRef # : G21018B6

Lab Quote #; EG009-0311

Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO

B475 8481 8457 8463 Bd99

Parameler EQL | Units 1282048 2TU2045 2293063 2292062 192019
Arsenic 02 mg'kg 4.0 EN | 5.1 44 o
Selenium 02 | mpng 03 0.3 0.6 0.8 02

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

Page 11 of 12



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid, Report Date: February 5/2001

Contact: Kevin Wong/Eric Veska Lab Ref # : G210186
Lab Quote #: EGD09-0811
Client PO#: Port Colborne

Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO

BSO3 £505 &Sl BS17

Parameter EQL | Units 219207 22020m 2292084 2192086

Arsenic 0.2 | mgikg 19 412 4.0 4.4

Selenium 02 | mgikg 0.2 03 02 02

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

Page 12 of 12



Client: Jacques Whiiford Environment Lid. Date Received:
1200 Denison Street Date Reported:
Markham, ON, CANADA Lab Ref#:

L3R BG6 Lab Quote#:

Client PO#:

Fax: 005-479-9326 Client Ref#:
Sampled By:

Ann:  Eric Veska/Kevin Wong

Analysis Performed:

Methodology:

Instrumentation:

Sample Description:
QA/QC:

Results;

All work recorded berein has been done in sccordance with normal professional standards using
Analytical is limited in Hability to the actual cost of the pertinent analyses dope. Your samples

Certificate of Analysis

Arsenic, Hydride Generation AA

Selenium, Hydride Generation

1) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption,
U.S. EPA Method No. 7061 (Modifications)

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

1) Varian VGA 76
2) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76

Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.

ZSB‘J:W

Cenified Bf
Elaine Grant
Service Manager
(2 0muinricg
Cegtified By )
ﬁ?" N. ton, B.Sc., C.Chem.
Customer Service Manager

¢ u3 per specific contractual amangements, PHILIF ANAIYTICAL SERVICES

3735 MoAdam Road, Mississaugs, Ontario, Canada L4Z ING Tel (9051 8908566

wyww. philipanahtical com

accepied lesting methodologies and QAMQC procedures
will be retained by PASC for a period of 30 days followi reporting

January 17/2001
February 5/2001
G210182
EGO09-0811
Port Colbome
INCO

MOE

. Philip

Fax: (905) SMEE45T5  Wans 1-800 2450040 Pﬂgﬂ I @



Ar-

al &

Certificate of Quali

ol

ity Control

Date Reported: February 5/2001
Client : Jacques Whitford Environment Lid, Lab Ref # : G210182
Contact: Eric Veska/Kevin Wong Lab Quote#: EG009-0811
Client PO#: Port Colborne
) Client Ref#: INCO
Analysis of Soil, expressed on a dry weight basis
FProcess Blank Procems % Recovery Matrix Spike Orverall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL | Unts | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Arsecic 0.2 mg/kg nd 0.5 yes 100 M 120 yer i na n na na yes
Arenie L] 0.2 mg'kg nd [} you 1oz Ed 120 yea na na na fia ol yes
Arzenie L 0.2 mg'kg nd 0.3 yea 114 L2 120 yea o na na LT} na yes
Ak ra 0.2 mp/kg ad 0.5 et 114 84 120 yea na o m na o yes
Selenium m 0.2 mpkg od 0.5 yes 100 &0 140 yes na na na n na yea
Balembum m 0.2 mp'kg nd 0.5 ¥l 80 60 140 yes na na na na n e
Salemiam L] 0.2 mp'kg nd 0.5 yes 30 60 140 yes na na na na na yei
Selenlum = 0.z mg/kg nd 0.5 yes 80 60 140 ye3 m na na H n yeu

EQL = Estimated Quantitation Limit = lowest level of

»
na
ns
od
TR

the parametcr that can be quantified with confidence

= Unavailsbie due to diludon required for analysis

= Not Applicable

= Insufficient Sample Submited
= parameater pot detected

= trace leve] less than BQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whilford Environment Lid. Report Date: Febroary 5/2001

Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quote #: EGO09-0811
Client PO#: Port Colborne

Analysis of Soil, expressed on a dry weighl basis Client Ref#: INCO

1260 2000 1369 2000 1372 2000 3344 2000 3356 2000

Parameter EQL Units

Arsenic 02 |mgig E T 16.6 4.8 7.4 25

Selenium 02 | mpig 59 53 1.0 0.6 nd

EQL WWMHMHHHMMrMMMWMMM.
nd pammeter not detecled 1 = EQL higher than listed due to dilution ( } Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001

Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quote #: EGD09-0811
Client PO#: Port Colborne

Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO

5103 2000 5254 2000 5287 2000 5290 2000 5299 2000

Parumeter EQL | Units

Arsenic 02 | mpke 9.3 6.7 6.7 7.8 5.1

Selenium 02 | mgig 1B 1.2 1.2 1.4 12

EQL Estimated Quantitation Limit = lowest level of the paramcter thal can be quantified with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quote #: EG009-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6274 6280 6181 6284 6286
Purameler EQL | Units 192171 2292170 2192172 zRIT 52179
Aricaic 0.2 | meng 52 z5 13 1.5 1.0
Sclemium 02 | mpig o7 0.3 01 od 0.4

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

nd parumeter nol detected ! = EQL higher than listed due to dilution () Adjusted EQL
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Philip Analytical Services Corp

Client : Jacques Whitford Environment Ltd.

Report of Analysis

Repor Date: February 572001
Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quote #: EGD09-0E11
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weighl basis Client Ref#: INCO
6286 E288 6200 6292 6294
Parameter EQL | Unils 2292179 2292178 2292181 2292180 22921%
Replicate
Arsenic 01 | mgikg 3.0 58 29 38 Ly
Selenium 02 | mgikg 0.4 0.8 0.6 0.2 nd
EQL Estimated Quantitation Limit = lowest level of the parametcr that can be quantified with confidence.

nd

pammeter not detected | = EQL higher than listed due to difution { ) Adpusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid, Report Date: February 5/2001
Conlact: Eric VeskaKevin Wong Lab Ref # : G210182
Lab Cuote #: EGO09-0811
Client PO#: Port Colbome
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6296 6298 6300 6302 B304
Farnmeter EQL | Units 2292174 2292175 292177 292182 2192187
Arsenic 0.2 | mpfg 31 412 5B 6.9 4.7
Selenium 02 | mphg a4 0.5 1.0 0.8 0.8

EQL EsﬁmMQmﬁuﬁanIimh—lvmI:Mnrﬁnmdﬂlmbﬂquamiﬁudwimwnﬁd:m.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: February 5/2001
Contact: Eric Veska/Kevin Wong Lab Ref # G210182
Lab Quote #: EG0O09-0811
Client PO#: Port Colbome
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6306 6308 6310 6312 6314
Parameter EQL | Units 1191189 nIER brv Lk} 2292184 2292190
] Arienic 0.2 mg kg 4.7 49 59 8.0 51
Seleniumn 0.2 | mphg 0.8 10 1.2 2.4 0.

EQL Estimated Quantitation Limit = lowest level of the parameter that ean be quantified with confidence.
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Philip Analytical Services Corp
Report of Analysis

Client : Jacques Whitford Environment Ltd.

Report Date:  February 5/2001

Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quote #: EG009-0811
Client PO#: Port Colbome

Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO

E316 6116 6318 5120 &2
Parumeter EQL | Units 22922289 197329 2292191 2251209 2292199
Replicate
Arsenic 0.2 | mghy 42 42 4.3 56 3.7
Selendum 0.2 | mghy 0.8 0.8 0.4 0.4 04

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

Page 7 of 11




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quole #: EGD09-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6324 6326 6328 6330 6332
Parumeter EQL | Units 2291208 n97 2292198 197207 2292197
Arsenic 0.2 | mehg 43 3l 40 4.0 33
Selenium 0.2 mgfkp od 0.3 0.4 0.6 0.6

EQL Estimated Quantitation Limit = lowest level of the psrameter that can be quantified with confidence.
nd parameter 0ot detected | = EQL higher than listed dues to dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whilford Environment Ltd. Report Date: February 5/2001
Contact: Eric Veska/Kevin Wong Lab Ref # : G210182
Lab Quote #: EG009-0811
Client PO#: Pont Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6334 6336 6338 6340 5341
Parumeler EQL | Unils 2292200 2292202 2292233 2292205 204
Arseric 0.2 | mehg 19 11 43 2.6 41
Seleninen 02 | mphg od 03 05 od 0.8

EQL Eﬁwmmm-hmmdﬂfmwﬁumuwﬂﬁdﬁ&mﬁdm,

nd parameter nol detected | = EQL higher than listed due to dilution  ( ) Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: February 5/2001

Contact: Eric Veska/Kevin Wong Lab Ref # : G2101382
Lab Quote #: EG009-0811
Client PO#: Pont Colborne

Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO

6344 6146 6346 6162 6164
Parameier EQL | Units 1906 518 nN218 193219 2292220
Replicate
A rsemic 02 | mpng 42 3.3 13 5.3 6.1
|Szlenium 02 | mgng 07 03 03 0.2 07

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantifisd with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid.
Contact: Eric Veska/Kevin Wong

Analysis of Soil, expressed on a dry weight basis

Report Dale:
Lab Ref # :

Lab Quoie #:
Client PO#¥:
Client Ref#:

February 5/2001
G210182
EGO09-0811
Port Colbome
INCO

6364 63568 PE SAMPLE | PE SAMPLE
Parameter EQL | Units 229721) 2292122 PBI PB2
Replicale
Arsenic 02 | mgng 11 1.9 5.6 6.6
| Selenium 0.2 mgfig 1.1 0.8 24 24

EQL Eﬂi.n:ﬂlad.Qu.ntitnﬂunl.i.m.ilhlawul[:'rtlnfﬁr:mhtmhmﬂﬁﬂdwi&mﬂeme.
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Tlient:  Jacques Whilford Environment Ltd.

1200 Denison Streel
Markham, ON, CANADA
L3R BGS

Fax: 005-479-9326

din: Kevin Wong/Eric Veska

Date Received:
Date Reported:

Lab Ref#:

Lab Quoted:
Client PO#:
Client Ref#:

Sampled By:

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Selenium, Hydride Generation

Methodology: 1) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption.
U.5. EPA Method No. 7061 (Modifications)
2) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. 7741{Modification)

[ostrumentation: 1) Varian VGA 76
2) Thermo Jarrell Ash Smith-Hieftje 22 AAfVarian VGA 76

Sample Description: Soil
AIQC: Refer to CERTIFICATE OF QUALITY CONTROL Teport.
~ssplts: Refer to REPORT of ANALYSIS attached,

Certified By

Elaine Granl
Service Manager

Ce By
N. Boulton, B.S¢., C.Chem.
Customer Service Manager

January 13/2001
February 5/2001
G210187
EGO09-0811
Porn Colborne
INCO

MOE

Uwork recorded berein has been done in accordance with normal professional standards using sccepted tesfing methodologies and QASQC procedures. Philip
ulytical is limiled in Hability to the actual cost of the pertinent analyses done, Your samples will be retained by PASC for a period of 30 days following reporting

a5 per specific contractual amngements.

5735 McAdam Road, Mississauga, Ontairio, Conada L4Z IND  Tel: 2005 BOOESGHH

Prnue ASAvTICAL SERvicEs

wowow philipanabytical.com

Fax: (505 4504575 Wais: 1-800-263-0040 P @

ape |
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Certificate of Quality Control

Date Reported: February 5/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G210187
Contact: Kevin Wong/Eric Veska Lab Quote#: EG009-0811
Client PO#: Port Colborne
. Client Ref#: INCO
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spllke Overall
SAMFLE ID Upper Lawer | Upper Lower | Upper oc
Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit Accept | Acceplable
Amemlc m 0.2 mg/kg od 0.5 s 109 B4 120 ye1 na na na na na yes
Arsenie m 0.2 mylkg nd 0.5 yes 115 24 120 yo na m na na na ye3
Aryemio 0.2 mg/kg nd 0.5 yes 115 84 120 yes na na na na na yes
Aneaic L] 0.1 mgkg nd 0.5 yel 120 B4 120 yea na n na n ma ye
Selerium m 0.2 mg'kg od 0.5 yea 100 &0 140 ye3 na na na [ na ye3
Sebenium ] 0.2 mgkg od 0.5 Yol 100 &0 140 yeu na na na na na yed
Eelenizem L 0.2 mglkg md 0.5 yes 100 &0 140 ye na ra na m A yes
Selenbn m 0.2 mglkg ] 0.5 yed 120 60 140 ye3 na na na na na yes

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

= Not Applicable

= Insufficient Sample Submitsd

= parameter not detscted

= mrace level less than EQL

HEEE
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Philip Analytical Services Corp

Client : Jacques Whitford Environment Lid,

Report of Analysis

Repor Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quole #: EGO09-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6370 5170 5372 63174 6376
Parumeter EQL | Units 191224 nwzs o 2192225 2192726
Replicaie
Arsenic 0.2 |mekg 47 41 sl 49 64
S lenium 0.2 |mgkg 0.4 0.4 04 0.5 0.4

EQL Estimated Qruantitation Limit = lowest level of the parameter that can be quantified with confidence,
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Conlact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EGO09-0811
Client PO#: Port Calborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6378 &380 6382 6354 6326
Parameler EQL | Units 1292196 2202228 229mn 1297114 2292215
Arsenic 02 | mg'kg 15 4.1 38 45 315
Eedenionn 02 | mp/kg 0.3 0.3 0.3 1.6 035

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

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Dale: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EG00%-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
63ER 6390 6392 6354 6356
Parameter EQL | Units 2290116 1913 2192195 292131 1292210
Arsemic 02 | mpfeg 45 4.1 53 3.7 46
Stleninm 02 | meig 13 0.4 08 0.3 1.0

EQL Esfimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EGO0%-0811
Client PO¥: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
6358 £400 B402 6404 B4065
Parameter EQL | Units 2292200 292192 2200232 2292185 2292186
Arsenic 0.2 |mgg 5.3 4.6 3.0 19 32
Seleninem 02 |mgkg 1.6 1.0 0.3 0.4 1.6

EQL Estimated Quanfitation Limit = lowest level of the parameter that can be quantified with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Litd. Report Date: Febroary 5/2001

Contacl: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EG009-D811
Client PO#: Port Colborne

Analysis of Soil, expressed on a dry weight basis Client Ref#: INCD

6408 B0 412 12 5414
Parameter EQL | Units 2290230 2292193 2292201 2292201 no21
Replicate
Arsenic [ ] mpkg 9.4 42 al 4.1 4.1
Selenium 02 | mpig 5 07 07 0.7 05

EQL Estimated Quantitation Limit = lowest level of the pammeler that can be quaniified with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EG009-0811
Client PO#: Port Colbome
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCOD
G416 G418 B2 e §231
Parameter EQL | Units 2202212 2292194 2292026 1192034 2392027
Anenic 0.2 mpkg 53 5.1 1 7 1.9
Selenium [ 1) ] mgfkg o6 1.4 1.0 12 md

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameier nol detected | = EQL higher than listed due 1o dilution { } Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EGO09-0811
Client PO#: Port Colbome
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
£33 B35 8237 B39 5241
Parameter EQL | Units 2292008 229036 2292030 2292035 192032
Arsenic 02 | mgng 2.4 42 42 7.1 10
Selenium 02 | mefip 0.3 0.3 03 05 0.8

EQL Estimated Quantitation Limit = lowest level of the paramcter that can be quantified with confidence.
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Philip Analytical Services Corp
Report of Analysis

Client : Jacques Whitford Environment Lid. -

Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quole #: EGO09-0811
Client PO#: Port Colbormne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
B243 8245 5247 £249 K249
Farameler EQL | Uniis 1192031 25010 2292008 2292007 2152007
Replicate
Areenie 0.2 | mpig 24 23 5.5 N 1.1
Sclenium 02 | mpng 0.3 »d 1.4 0.5 0.5

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

md

parameter not detected ! = EQL higher than listed due to dilution ¢ ) Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Clien! : Jacques Whitford Environment Lid. Report Date: February 5/2001
Contacl: Kevin Wong/Eric Veska Lab Ref & : G210187
Lab Quote #: EG009-0811
Client PO#: Port Colborne
Analysis of Soil, expressed on a dry weight basis Client Ref#: INCO
#251 B253 B2ss 8257 BIs8
Parameter EQL [ Units 2292009 2292025 2292001 229200 29005
Arsemic 01 | mpfkg 14.4 3.5 16.1 123 50
Selenjum 02 | mphg 2.4 0.6 3.8 22 L

EQL Esfimated Quantiation Limit = lowest level of the parameter thal can be quantified with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment L1d. Report Date: February 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EGO09-0811
Client PO#: Port Colbome
Analysis of Soil, expressed on a dry weight basis Client Ref#: [NCO
8161 E263 8265 8267 B260
Parameter EQL | Units 2292006 nume 2292015 2292016 2292020
Arsenic 0.2 | mpig 5l 74 50 10 2.8
Selonnan 0.2 | maig 0.4 23 34 0 0.5

EQL Estimsted Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environmeni Lid. Report Date: February 572001
Contact: Kevin Wong/Eric Veska Lab Ref # - G210187
Lab Quote #: EGD0S-0811
Client PO#¥: Port Colborne
Analysis of Soil, expressed on a dry weigh! basis Client Ref#: INCO
271 B273 B275 8277 829
Parameler EQL | Units 2292023 2292024 2292052 2292054 2292041
Arsenic 02 | mgkg 4.2 10.1 4.8 4.1 32
Selenium 02 | mpig 0.3 2.8 0.3 0.3 0.3

EQL Estimated Quantitation Limit = lowest level of the parameter thal can be quantified with confidence.,
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Philip Analytical Services Corp

Report of Analysis

Client ; Jacques Whitford Environment Lid. Report Date: Febroary 5/2001
Contact: Kevin Wong/Eric Veska Lab Ref # : G210187
Lab Quote #: EGD09-0811
Client PO#: Port Colborne
Analysis of Sail, expressed on a dry weight basis Client Ref#: INCO
nm 5181 8283 B2as
Parameler EQL | Units 2192041 2792042 2292040 2292056
Replicate
Arsenie 02 | mpis 12 1.8 3.6 2.0
Selenium 02 | mpig 03 02 0.2 0z

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

TEST PIT LOGS: JIWEL AUGUST 2001 SOIL INVESTIGATION



SYMBOLS AND TERMS USED ON THE BOREHOLE AND TEST PIT RECORDS

SOIL DESCRIPTION

Terminology describing common soil genesis:

Topsail - mixture of soil and humus capable of supporting good vegetative
growth

Feat - fibrous fragments of visible and invisible decayed orgame matter

ril! - unstratified and unsorted glacial deposit which may include particle
sizes from clay 1o boulders

Fill - materials not identified as deposited by natural geclogical processes

Terminology describing soil stucture:

Desiceated - having visible signs of weathering by oxidization of clay minerals,
shrinkage cracks, etc.

Fissyred - material breaks along plane of fracture

Varved - composed of regular alternating layers of silt znd clay

Stratified - alternating layers or beds greater than &mm (%) thick

Laminared - alternating layers or beds less than 6o (V™) thick

Blocky - matenal can be broken into small and hard angular lumps

Lensed . irregular shaped pockets of soil with differing textures

deam - a thin, confined layer of soil having different particle size, lexture, or
color from materialz above and below

Well Graded - having wide range in grain sizes and substantial amounts of all
intermediate particles sizes

Uniformily Graded - predominantly one grain size

Soil descriptions and classification are based on the Unified Soil Classification Systemn (USCS) (ASTM D-
2488), which classifies soils on the basis of engineering properties. The system divides soils inta three
major categories: (1) coarse grained, (2) fine-grained, and (3) highly organic. The soil is then subdivided
based on either gradation or plasticity characteristics. This system provides a group symbol (e.g. SM) and
group name {e.g. silty sand) for identification. The classification excludes particles larger than 76 mm.

Terminology describing materials outside the USCS, (e.g. particles larger than 76 mm, visible organic
matter, construction debris) is based upon the proportion of these materials present:

Trace or accasional Less than 10%
Some 10-20%
With 20-30%

The standard terminology to describe cohesionless soils includes the compactness as determined by the
Standard Penetration Test *N'-value®,

S ong y GiGeneral'symibwols & terms for BH & TP doc Continued Next Page
% * December 2600
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SYMBOLS AND TERMS USED ON THE BOREHOLE AND TEST PIT RECORDS

The standard terminology to describe cohesive soils includes consistency, which is based on undrained
shear strength as measured by insitu vane tests, penetrometer tests, unconfined compression tests or similar
field and laboratory analysis. Standard Penetration Test “N'-values* can also be used to provide an
approximate indication of the consistency and shear strength of fine grained, cohesive soils.

. Consistency | Undrail N-Value
Very Soft <2
Soft 12.5-25 24
Firm 25-50 4-8
Stiff 50-100 8-15
Very Stiff 100-200 1530
Hard >200 =30

Note: *'N'-VALUE- The Stardard Penetration Test records the number of blows of a 140 pound (6dkg) hammer
falling 30 inches (760mm), required to drive a 2 inch (50.8mm) O.D. split spoon sampler | foot {305mm). For split
spoon samples where full penciration is not achieved, the number of blows is reported aver the sampler penetration in
millimeters (e.g. SO/75).

STRATA FLOT
Strata plots symbolize the soil or bedrock description. They are combinations of the following basic
symbols:
| ~ é
Asphalt  Concrete Topsoil Filf Peat Girganic Sl Clay Sand  Grave!
Silt
Sedimentary  Metamorphic  [gneons

Rack Rack Rock

WATER LEVEL MEASUREMENT

72

Open Borehole or Test Pit

h 4

Monitoring Well, Piezometer or Standpipe

SAMPLE TYPE
55 Split spoon sample (obtained BS Bulk sample

from the Standard Wws Wash sample

Penetration Test) HQ, NQ, BQ,ete. Rock core samples oblained
™ Thin Wall Sample or Shelby Tube with the use of standard size
ES Piston sample diamand drilling bits.
Gs Grab sample
AS Auger samiple

GiGeneral'symbols & terme for BH & TP .doc
December 200
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FROJECT No.

BATUM
TPCELEV.

WATER LEVEL

TEST PIT RECORD

01/08/1 6

INCO
LocaTion __INorthwest comer of Inco Refinery, South of Railway Tracks

JACQUES WHITFORD
ENVIRONMENT LIMITED
DATES: BORING

CLIENT
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ONT34646

> ELEV.

Snil samples collected

al every2.5cm
then at 70 cm and 95

WELL
CONSTRUCTICN
interval to a depth of
30 cm and then at
every 5 cm interval 1o
a depth of 50 cm and
cm

PROJECT HMo.
DATUM

IANTYAN

HIFWNN =

SAMFLES

3dAl

ks

WATER LEVEL

A ppm
i1
AiHE

i
i
i
L]
L]

VAPDUR
CONCENTRATIONS

® %LEL
20
100

(W) HL43Q =

1N

TEST PIT RECORD

- o
1,
W8
A,
i}
e
il
L

S ANERE RN R

107d YLYHLS =]

01/08/16

INCO

STRATA DESCRIPTION
clay with rootlets and organics,

cccasional yellowish red granules,
oxidized and reworked, moeist
mottled vellow brown, oxidized,
yellowish red granules in the upper
layers, become hard with depth

roollets present, occasional

CLAY: Grey silty clay, plastic,
ENDOF TEST PIT at 1.0 m

TOPSOIL: Dark grey 1o brown

silty

(w)
NOLLYAZTS

JACQUES WHITFORD
ENVIRONMENT LIMITED
CLIENT

DATES DORING

LOCATION

(W) Hid3Q = . _ _ . . 13

LABORATORY ANALYSES:
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TP4

WELL
CONSTRUCTION

Spil samples collected

al every 2.5 cm
imerval to a depth of

30 cm and then at
every 5 cm interval to

a depth of 50 cm

PROJECT No.
DATLIM
TPC ELEV.

SAMPLES

INTYAN

H3AgWNN

3dAL

MGS |12

WATER LEVEL

VAPOUR
A ppm

CONCENTRATIONS

@ %LEL

(4} HL430

13ATT HILYAM

TEST PIT RECORD

LO0d YLvdlS

01/08/21

INCO

BORING

STRATA DESCRIFTION

medium graned, cccasional rootlets

wilh gravel, becoming clay mixed
wilh gravel with depth, dark grey to

black silty clay ai depth, plastic

FILL: Yellowish brown sand,

END OF TEST FIT a1 0.51 m

()
NOILYAZ3

LocaTion __Northeast comer of Louis Street and Davis Street

JACQUES WHITFORD
ENVIRONMENT LIMITED

DATES:

(w) Hia30

LABCRATORY ANALYSES:
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TPZ

FROJECT Mo

DATUM
TPC ELEV.

WATER LEVEL

res Streel

TEST PIT RECORD

wlr

01/08/15

INCO

WELL
CONSTRUCTION

interval to a depth of

30 cm and then at
then at 70 cm and %3

Soil samples collected
every 3 cm interval to
a depth of 30 cm and
cm

al every 2.5 cm

A AN E e

LESERD

Grey to yellow grey silty

sand, medium grained with rootlets
sand, occasional rootlets, very moist

medium gramned with roctlets and
an eccasional organics, moist

PEAT: Dark brown to bBlack well
decomposed orzanic malter, trace

\Qrganics, moist
FILL:

TOPSOIL: Dark bBrown silty sand,

ENDOFTEST PIT at 1.1 m

JACQUES WHITFORD
ENVIRONMENT LIMITED

LOCATION
DATES: BORING

CLIENT

o | INVAN
L
i
W HAFWNN
3dAlL
w E
& 3
T
s 3
T
£ -
=
e g
O ad
&G ¥
o
(W) HLd3a
T3ATT HALYM
107d YivHlS
=
o]
B
o
[
[
1]
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(]
<
3
=
[ 4]
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NOILYAI3

LABORATORY ANALYSES:

{w) H1d3a
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PROJECT No.

DATUM
TPC ELEV.

WATER LEVEL
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TEST PIT RECORD
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JACQUES WHITFORD
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" TP10

JACQUES WHITFORD

TEST PIT RECORD

ENVIRONMENT LIMITED

ONT34646

FROJECT Mo,
DATUM

INCD)

CLIENT

Rodnev Street

Locamionw __Yacant Lot South

TPC ELEY

SAMPLES

WELL
CONSTRUCTION

Soil samples collected

alevery 2.5 em

interval to a depth of
30 cm and then al

every 5 cm interval to

adepth of 50 ¢cm and

then at 70 cm and 95

(e 1]

INIYAN

HIBWNN

3dAl

WATER LEVEL

01/08/15

VAPOUR
CONCENTRATIONS
A ppm

@ S:LEL

(4} HLg3Q

RELERR-ENR )

107d V1¥HLlS

P
L

F -

)

E

DATES: BORING

STRATA DESCRIPTION

FILL: Grey to light grey silty clay,

silty clay with organics and rootlets, [ &
rootlets, brick fragments, asphalt

moist

TOFS0IL: Dark grey to brown

pieces and occasional sand, moist

SAND: Yellow to brown silty sand, |-
medium grained, occasional

rootlzts, maoist

ENDOFTEST PITat 1.0 m

{w)
NOLLYAZT3

LABCRATORY ANALYSES:

(W) H1d3a
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PROJECT Mo

DATUM
TPC ELEY

WATER LEVEL
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TEST PIT RECORD
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JACQUES WHITFORD
ENVIRONMENT LIMITED
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PROJECT Mo

DATUM
TPC ELEV

WATER LEVEL

nt

¥

TEST PIT RECORD

O1/08/15

INCO

JACQUES WHITFORD
ENVIRONMENT LIMITED

DATES: BORING
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TPI3

FROJECT Ha.

DATUM
TPC ELEV

WATER LEVEL

TEST PIT RECORD

01/08/15

Former Coal Yard of Aleoma Plant

INCD

IANCOQUES WHITFORD
ENVIRONMENT LIMITED
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DATES: BORING
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TP14

TPC ELEY

PROJECT Mo

DATUM

ST PIT RECORD
WATER LEVEL

-
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TE

. oouth of Coal Yard

01/08/15
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ENVIRONMENT LIMITE
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FROJECT HNe.

DATUM
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WATER LEVEL

TEST PIT RECORD

O1/08/15

INCO

LocaTion _Vacant Inco Property, North of Lake Road

JACQUES WHITFORD
ENVIRONMENT LIMITED

DATES: BORING

CLIENT
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T34646

TP16

FROIECT Mo

DATUM

TPCELEY,

WATER LEVEL

TEST PIT RECORD

01/08/17

Inco Refinery, East of Parking Lot

INCO

ENVIRONMENT LIMITED

JACQUES WHITFORD
DATES: BORING
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TP17

FROJECT Mo

DATUM
TPC ELEV

WATER LEVEL

TEST PIT RECORD

01/08/17

2odney Street (Front Yard)

INCO

JACQUES WHITFORD
ENVIRONMENT LIMITED
LOCATION

DATES: BORING
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APPENDIX H



APPENDIX HI1

TABLE 1 TO TABLE 18: SOIL ANALYTICAL RESULTS AND COMPARATIVE
GUIDELINES: JWEL AUGUST 2001 AND OCTOBER 2001 SOIL SAMPLES



TABLE 1
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP1
(Selected Metal Parameters)
{mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP1 TE TP1 TP1 MOE
Parameter (0-2.5 ¢m) (2.5-5.0 cmi} (5.0-7.5 cm) (10-12.5 cm) TABLE A
CRITERIA *

Antimony G 0 04 0.5 1
Arsenic 9.3 1ag 7.8 67 25
Selenwm 14 L 0.9 1.6 10
Aluminum L1R00 L3100 20200 20000 NV
Harium 107 120 144 140 1000
Beryllium .5 05 09 0.9 1.2
Cadmium 05 <03 <0.5 <05 12
Chromium 19 23 27 27 1060
Cobah 6l 43 20 2 50
Copper H 190 59 121 300
Iron 21400 24500 31200 32400 NV
Lead 30 32 27 20 200
Manganese L 423 437 532 NV
Malybdenum “p —_ <10 <10 40
Nickel 2460 1920 530 1020 200
Phosphorous 842 661 694 591 NV
Silver 5% Ak <10 <10 25
Titanium 39 o e 308 NV
Vanadium L id 39 39 250
Zine 129 100 78 74 800
PH (Unitless) 7.38 1486 7.7% 775 5109
Notes: .

a - Ministry of Environment's Guideline For Use At Contaminared Sites in Onrario, revised February, 1957, (Table A)

potable groundwater use at residential/parkland sites with medium and fine texiured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value



TABLE 1 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP1
(Selected Metal Parameters)

(mg/kg or ppm excepl as noted)
INCO, Port Colborne, Oniario

TP TP TF1 TF1 MOE
Parameler (25-17.5 ¢cm) (45-50 cm) (70-75 cmy) (Bedrock =85 cm) TABLE A
CHRITEHIA®
Antimeny 04 0.3 02 =02 13
Arsenic 6.7 3.3 20 10 25
Sl 17 12 0.9 <02 10
Aluminum 18200 19400 18600 1830 NV
Barium 115 133 72 11 1000
Beryllium 0.8 03 08 <02 12
Cadmium <0.5 <03 <05 <02 12
Chromium 2% 26 22 740 1004
Cobalt 2 i3 70 20 50
Copper I (5 41 11 300
Iram 29300 28700 13100 3450 NV
Lead 26 12 12 <50 200
Manganese 449 524 95 129 MY
Mohvbdenum <30 <10 <30 <30 40
Mickel 1970 S8z 81 45 200
Fhospherous 582 584 735 128 NV
Silver <10 <10 <10 <1.0 15
Tianium L 330 162 24 NV
Vanadium 38 37 0 60 250
Zine L 4 69 20 800
PH (Unitless) 180 776 7.23 8.46 S0
Notes:
a - Ministry of Environment's Gurideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
petable groundwater use at residential/parkland sites with medium and fine textured soils.
NY Mo Value
Bold Exceeds Table A Guideline Value
PR




TABLE 2
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP2

(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP2 TP2 TP TP2 TP P2 MOE
Parameter (0-2.5 ¢cm) (2.5-5.0 cm} (5.0-7.5 cm) (10-12.5 cm) (15-17.5 em) {T0-75 cmy) TABLE A
CRITEHLA *
Antimeny 14 LI 1.2 16 1.2 02 13
Arsenic 348 =7 454 i 343 a8 25
Selenium L &3 8.2 79 87 <03 10
Adutinaum 17100 21200 23300 19200 21900 21000 NV
Barium 191 164 183 160 165 . 1000
Beryllium 0.7 0.9 L0 0.9 09 0.9 12
Cadmium . . 13 20 10 <05 12
Chromium a2 35 33 2 12 & 1000
Cobalt 13 B 153 193 1l 12 )
Capper 1330 1290 1860 3050 1240 32 300
on 17504y 20300 20600 19500 19400 J0R0G MV
Lesd 83 4 a8 50 38 3 200
Muanganese 280 225 227 202 205 431 NV
Molvibdenum <30 <30 <30 <30 =3.0 <30 40
Nickel 10100 10400 11508 14900 8350 103 200
Phospharous 80 540 720 684 646 383 NV
Sibver 4.0 30 2.0 4.0 20 <].0 15
Titanium 7 i 144 145 143 263 NV
Vanadivm 45 4 44 42 4 3 250
Thic 159 149 157 173 140 72 800
PH (Unitless) 651 636 679 6.59 657 194 5109
Motes:
a . Ministry of Environment's Guideline Far Use At Contaminated Sites in Ortario, revised February, 1997, (Table A)
polable groundwater use at residential/parkland sites with medium and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value
LT




TABLE 3
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TI'3

(Selected Metal Paramelers)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

Tr3 TP3 TP TP3 TP3 Tr3 MOE
Parameler {0-2.5 cm) (2.5-5.0 cm) (5.0-7.5 cm) (7.5-10 cm) (10-12.5 cm) (12.5-15 ¢m) TABLE A
CRITERIA ®

Antimony 0.6 n 0.7 06 0.6 0.6 1
Arsenic 158 2.8 375 i R 305 5
Sclenivm 40 50 18 8.1 75 e 10
Aluminum 10600 15000 16100 16500 15900 By NV
Barium 123 154 164 169 164 159 1000
Beryllium 0.7 Ll 12 12 12 1.1 12
Cadrmum L 14 18 1.9 1.5 1.5 12
Chrosium 2l 3 27 29 27 28 1600
Cobalt 62 & &l &6 i o 50
Copper 462 55 38 & 79 705 300
Iron 13700 17500 20200 21400 20100 19800 NV
Lead 45 3 52 59 53 2 20
Manganese 230 an 178 185 156 16 NV
Muolybdenum <30 <30 =30 <10 <310 <310 a0
Nickel 690 380 5730 5910 430 4610 200
Phosphorous 1100 L 1100 110 1050 1z NV
Silver 20 20 30 30 30 3.0 23
Titanivm B0 Bl 89 89 86 58 NV
Vanadium 2 7 3 2 3l 3 250
Zine ke 3 162 161 149 146 800
PH (Unitless) 673 6.71 6.59 6.52 6.55 6% 5wY

Notes:

a - Ministry of Environmenl’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)

potzble groundwater use at residential/parkland sites with medivm and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value




TABLE 3 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP3

(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP3 TF3 TP3 ™3 TP3 TP2 MOE
Parameler (15-17.5cm) {17.5-20 em) (20-22.5 ¢m) (225-25cm) (25-27.5 em) {27.5-30 em) TABLE A
CRITERIA *
Antimony 0.6 0.6 0.6 0.4 {2 <02 13
Arsenic 4 355 537 15 25 3.0 25
Selenium 84 7.5 1% 6.3 <(.2 0.2 10
Aluntinum 17200 15100 14700 14300 11600 12400 NV
Barium 174 150 145 138 9% 108 1000
Beryllium 13 £ 11 1.0 06 05 12
Cadmium 23 13 17 12 <05 <05 12
Chromium 30 26 25 24 19 21 100
Cobah 23 65 67 52 n 10 50
Copper 06 685 17 50 15 18 300
iran 2059 00 17800 17200 19300 20900 NV
Lead 35 30 52 a4 1 n 200
Manganese 155 142 138 132 15 m NV
Malyisdemum <10 <1p <30 <10 <30 <3p 10
Nickel S100 4120 i 3510 a4 36 200
Phosphorous 1140 770 932 815 162 Ll NV
Silver 1o 0 in 0 <1.0 <].0 25
Titanium 82 83 52 76 121 L MY
Vanadium 34 20 29 28 13 3 250
Zine 154 137 134 18 57 8 800
PH (Unitless) 645 650 636 633 6.68 669 S 9
Notes:
a - Ministry of Environment's Guideline For Use At Contaminated Sites in Ontario, revised Febroary, 1997, (Table A)
polable groundwater use at residental/parkland sites with medium and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value




TABLE 3 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TFP3

(Selected Metal Parameters)
{mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP TP3 TP3 TP3 TP3 TP3 MOE
Farameler {3035 cm) (3540 em) (4045 cm) {45-50 em) (70-75 cm) (95-100 ¢m) TABLE A
CRITERIA®
Antimony 02 02 032 03 0.4 0.3 13
Arsenic 28 3.6 38 a2 8.3 L 25
Selemum 04 <02 <02 <012 0.2 <0.2 1o
Alurminum 17700 20500 21400 20800 17800 18200 NV
Barium 121 147 154 157 144 15 1000
Beryllium 03 10 10 0.9 08 038 12
Cadmium <0.5 <0.3 <0.5 <05 <05 <03 12
[Chromium 26 29 11 k[ 20 27 1000
Coball 16 14 13 14 13 13 0
Copper 24 25 30 1 27 26 300
fron 24800 30900 31700 41400 32000 S000 NV
Lead 10 10 15 16 1 12 200
Mznganese a 21 261 1210 474 a2 NV
Molybderium <0 <0 <30 <30 <10 <30 40
Nickel 47 42 40 19 2 32 200
Phosphorous 268 590 68 612 553 el NV
Silver <10 <10 <10 <10 <10 <1.0 25
Titanium 1 218 223 255 275 285 NV
Vanadium 15 = a 40 35 i 250
Zinc 68 70 71 71 62 65 800
PH (Unitless) 6.83 7.14 714 7.43 7.88 7.9 5109
Motes:
a - Ministry of Environment's Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.
NV Mo Value B
Bald Exceeds Table A Guideline Value
!’f"rn';.\
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TABLE 4

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP4

(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP4 TP4 P4 TP4 MOE
Farameier (0-1.5 cm) (2.5-5.0 cm) (5.0-7.5 cm) {10-12.5 cm) TABLE A
CRITERIA ®

Antimony N L 0.1 a3 13
Atsenie 34 36 3.5 19 25
Selenium 0.6 0.7 04 a6 10
Aluminum 3960 10500 19100 18700 NV
Barium 46 69 105 106 1000
Beryilium 03 0.5 0.5 0.9 12
Cadmium <05 <03 <05 <05 12
Cliconium 1 17 27 27 1000
Cobalt 14 7 14 13 50
Copper i 3 34 38 00

ron 12000 15900 22200 21700 NV
Lénd 29 43 29 32 200
Manganese 430 426 7 %6 NV
Molybdenum <ig <10 <1.0 <3.0 4l
Mickel 3 S18 153 189 200
Phosphorous — 73 504 529 NV
Silver 10 <10 <1.0 <0 23
Titanium 40 a2 768 278 NV
Vanadium 19 25 41 4 250

Zine %0 89 7% 75 200

PH (Unitless) 107 733 7.69 7.78 S109
Motes:

a - Ministry of Environment's Guideline For Use At Contaminated Sites in Oniario, revised February, 1997, (Table A)

potable groundwater use at residential‘parkland sites with medium and fine textured soils.

MY Ma Value
Bold Exceeds Table A Guideline Value




TABLE 4 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP4

{(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

T4 TP4 TP4 MOE
Parameter {15-17.5 crm) (25-27.5 cm) (45-50 cm) TABLE A
CRITERIA "

Antimeny a3 08 06 13
Arsenic 139 123 17.1 25
Selenium 22 33 43 10
Aluminum 9190 12300 13900 NV
Barum e 9% 85 1000
Heryllium L 08 0.7 1.2
Cadmium <0.5 0.8 12 12
Chromium I8 24 26 1000
Cabak 4 L4 39 50
Capper B ATl 27d 0
Irom 19900 2500 24500 NV
Lead a7 133 o 200
Manganese 478 438 258 NV
Malybdenum <0 <30 =10 40
Nickel 60 =690 3520 200
Fhaspherous 639 605 683 NV
Silver <10 10 <].0 25
Titanum 72 268 334 NV
Vanadium 32 3 40 250
Zine 195 187 282 800
PH {Unitiess) 178 1.60 7.34 5t 9

Notes:

a - Mimstry of Environment’s Guideline For Use At Contaminared Sives in Ontario, revised February, 1997, (Table A)

potable groundwater use at residential/parkland sites with medium and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value
TN




TABLE 5
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TPS

(Selected Metal Parameters)
{mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TES TPs TPrS s TPS TPS MOE
Parameter {0-2.5 em) {2.5-5.0 cm) (5.0-7.5 cm) 17.5-10 em}) (10-12.5 cm) {12.5-15 cm) TABLE A
CRITERIA *
Antimony 0.7 6 07 06 02 04 13
Arsenic 75 458 BiD 650 55 18.0 25
Selenium Lot 74 9.4 10,0 12 & 10
Aluminum 0 29100 13200 33300 22600 33500 NV
Barium 203 204 238 242 132 s 1000
Beryllium L8 1.6 19 L8 10 2 12
Cadmium 22 25 a1 33 08 1] 12
Chromium 37 38 43 43 30 3 1000
Coball 108 12 58 160 21 18 50
Copper 813 s 1260 1340 2 324 300
fron 28100 28800 33800 34500 22600 23500 NV
Lead 50 57 68 7 17 At 200
Manganese 346 3 356 161 175 199 NV
Molybdenum <10 <30 <10 <30 <30 <10 1
Nickel 7400 910 11800 12100 814 3018 200
Phasphoroiss 1370 1350 1800 1850 262 375 NV
Silver z 2 4 4 <10 <10 25
Titanium 157 166 180 181 160 136 NV
Vanadium 51 52 59 59 43 i 250
Zinc 192 s 252 247 92 bes ROO
PH (Unilless) 640 6.33 623 6.19 633 627 S109
Notes:
a - Ministry of Environment's Guideline For Ure At Contaminated Sites in Ontario, revised February, 1997, (Table A)
patable groundwater use at residentiol/parkland sites with medium and fine textured soils,

MY Mo Value
Bold Exceeds Table A Guideline Value




TABLE 5 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP5

(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TPS s S TPS TS TPS MOE
Farameter {15-17.5 ¢m) (17.5-20 cm) (20-22.5 em) {22.5-15 cm) [25-27.5 cm) (27.5-30 cm) TABLE A
CRITERIA®
Aniimeny <02 <02 <02 =02 <0.2 =02 1
Arsenic 2 25 27 21 20 7 25
Selenium 06 03 0.7 06 05 EO 10
Aluminum 22190 2600 24400 23000 21700 20N NV
Barium 129 126 155 144 130 137 1000
Beryllium 10 1D 12 1 1 11 12
Cadmium <0.5 <0.5 0.5 0.5 <05 <0.5 12
Chromitm il 29 32 k1) 28 30 1000
Cobalt 15 14 16 17 16 17 50
Copper 21 = 21 2 21 14 300
ron 20900 23500 27600 26700 25100 <7100 NV
Lead L e s 16 13 L 200
Manganese e 17 187 150 179 187 NV
Molybderum <10 <30 <10 <30 <30 <30 40
Nickel L n a4 kL 16 .2 200
Phosphorous i L 156 208 27 226 NV
Silver <10 <10 <10 <10 <10 <1.0 25
Titanium 179 160 w1 o~ = 233 e
Vanadium 5 * a7 a5 43 4 250
Zine B5 8 88 &7 86 50 800
PH (Unitless) 6.35 633 6.44 647 6.51 649 5100
Motes:
a - Ministry of Environment's Guideline Far Use At Contaminated Sives in Onrario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine 1extured soils.
MY Mo Valoe
Bold Exceeds Table A Guideline Value




TABLE 5 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES
(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

: TPS

TPS TPS TPs TS TPS s MOE
Parameter {30-35 cm) (3540 cm) (40-45 cm) {45-50 cm) {70-75 em) (95100 ¢m) TABLE A
CRITERIA *
Antimony 0z 02 02 <02 0.4 €3 13
Arsenic 27 40 44 3B 5.1 ir 25
Selenium 0.6 06 03 0.6 0.2 <02 10
Aluminum 24300 26300 27200 27200 19200 17500 NV
B 152 167 190 203 153 156 1000
Beryllium 12 12 | 12 09 038 12
Cadmium 0.6 <05 <05 0.6 06 <03 12
Chromium 32 34 6 36 26 5 1600
Coball 17 k) 17 19 12 12 50
Copper = 33 35 a0 25 2 300
Tron T I3 39500 66400 33100 20 NV
Lead 13 e 14 14 9.0 i 200
Manganese = a9 358 2140 723 B NV
Malybdenum <10 <340 <310 <Al <3.0 <30 40
Nickel 0 80 82 1 a4 3 200
T Or
Phosphorots 362 628 695 758 632 600 NV
Silver <10 <1.0 <10 <10 <10 <10 25
Titanium 215 232 75 153 298 30 NV
Vanadium 45 46 a7 47 L E 250
Ziie 119 199 219 13 72 L 800
PH (Unilless) 6.71 6.94 118 767 7.87 M 5109
Notes:
a - Ministry of Environment's Guideline For Use 4t Contaminated Sites in Ontario, revised Febroary, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.
NV Mo Value
Bald Exceeds Table A Guideline Value
f;"f 5




TABLE 6

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP6

(Selected Metal Parameters)
{mg/kg or ppm except as nated)
INCO, Port Colborne, Ontario

TPS TP6 TP6 TPé TPS TP6 MOE
Parameter (0-2.5 cm) (2.5-5.h cm} (5.0-7.5 cm) {10-12.5 cm) (15175 em) (70-75 cmi) TABLE A
CRITERIA *
Antimony L& Lt 1.7 1 06 02 13
Arsenic 45 st.2 628 % 237 35 25
Seleninm 19 A i i1 sa 02 10
Aluminum 24500 31700 42000 39000 34000 23600 NV
Barium 158 433 280 243 203 152 1000
Beryllium 14 L = 18 h 12
Cadrium 23 33 30 29 08 0.6 12
Chronvium B a 54 52 4 =4 1000
Cahalt 137 168 164 14 i i 50
Copper i o 135 1280 & = 300
Iron 19300 26100 31700 30200 22500 1300 NV
Lead 85 86 85 78 51 17 200
Manganese 163 179 237 267 150 745 NV
Molybdenum < <10 <30 <10 <30 <10 a0
Nickel 9350 11700 11300 4590 €6 200
Phospharos 2010 2050 2070 1460 04 644 NV
Silver 50 a0 30 40 <10 <10 25
Titanium 25 25 222 175 158 319 NV
Vanadium 56 61 87 80 63 2 250
Zine 192 243 241 215 157 3 800
PH (Unitless) 395 350 6.44 6.65 692 758 5109
Notes:
a8 - Ministry of Environment's Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at res:dentialparkland sites with medium and fine textured soils,
NV Na Value
Bold Exceeds Table A Guideline Value




TABLE?7
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP7

(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Fort Colborne, Ontario

TP7 TP7 TF? ™ " BT MOE
Parameler {0-2.5 em) {2.5-5.0 cm) {5.0-7.5 cin} (10=E2.5 em) {15-17.5 cm) (70-TScm) TABLE A
CRITERIA *
Antimony 0.8 0.6 17 0.5 0.2 L I3
Arsenic 484 421 515 176 2.9 3.7 5
Selenium 34 0 92 33 02 <02 10
Aluminem 21100 24200 29600 26700 2100 22900 NV
Barium 134 192 208 153 116 138 1000
Benyllium 1.0 L i3 1.0 0.9 10 12
Cadmium 13 £ 19 07 <05 =93 2
Chramium 50 36 59 42 32 H 1000
Cobalt 163 14 i Bl 20 1 30
e 1400 1240 0 = 20 26 v
Iron 280 22600 26100 24000 23700 30800 NV
Lead 59 5 0 a4 33 23 200
Manganese 181 182 241 206 155 640 NV
Molybdenum <310 <30 <30 <30 <10 <10 a0
MNickel 11400 10200 12600 i ] 350 bk 200
Phosphorous 1020 1010 1130 530 266 585 NV
Silver 1 2 3 <10 <10 <10 25
Titanium 12 15 174 164 282 207 NV
Wanadium 3 39 60 63 58 45 250
= 197 193 20 e ot 7l ==
PH (Unitless} 5.92 391 6.46 6.26 6.23 L 509
Notes:
a - Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.
NV Ma Value
Baold Exceeds Table A Guideline Value
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TABLE 8
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP8
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Celborne, Ontario

TPS P8 TS PS MOE
Parameter (0-25 cm) (2.5-5.0 cm) [5.0-7.5 cm) (10-1 2.5 cm) TAELE A
CRITERIA®

Mntmony 0.8 0.7 05 0.7 i3
Arsenic 124 1.5 9.9 144 25
Selenium 2.7 0 7 0.9 10
Ahliminum 2410 2140 1820 1620 NV
Barium a8 7 0 26 1000
Beryllium 02 <02 <02 <02 12
Cadmium 1.3 b8 <15 <05 12
Chrormum 1" 1 B0 B0 ([
Cobalt 43 2 1 13 50
Copper 165 1 6 75 00
Iron 23500 23000 1s700 14300 MV
Lead 78 61 13 27 200
Mangancse 1080 446 1 &0 292 NV
Molybdenum <30 <0 <310 <30 40
Nickel 1730 1250 689 735 200
Phospharous 109 n 556 459 NV
Silver i st <10 <10 25
Titanium 9« 150 248 154 NV
Vanadium 12 16 12 9.0 250
Zine 224 205 119 113 800
PH (Unitless) 6:36 L 7.84 7.83 5109
Notes: .
a - Ministry of Environmenl's Gusdeline For Use At Coniaminated Siiex in Owiano, revised February, 1997, [Table A)

potable groundwater use at residential/parkland sites with medium and fine textured soils.
Ny Mo Value
Bold Exceeds Takle A Guideline Value



TABLE B (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP8
(Selected Metal Parameters)
(me/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TFY TPH TPE MOE
Farameter (15-17.5 em) (30-35 cm) (7075 em) AANLEA.
Antimony 13 05 <02 13
Arsenie z 1.7 23 i
Selenium 25 07 <02 10
Aluminum 2660 100 1210 NV
Barium 2 3 23 1000
Berylfium 0.3 <02 <02 12
Cadrmam <05 L <15 12
T s 60 0 0
Cabalt 18 12 20 50
— 77 73 = i
Trom 44800 17000 670 NV
Lead 105 3 <50 200
Manganese 626 m 119 NV
Molybdenum <0 <30 <30 40
Nickel on 4 50 200
Phosphorous 767 L 102 NV
Sitver i 5 <10 25
Titanium 214 I82 15 NV
Vanadism 18 L 70 250
£ine 406 120 12 200
PH (Unitless) 1.60 747 6.10 5109
Notes:

Ministry of Environment’s Guideline For Ure At Contaminated Sites in Ontaria, revised February, 1997, [Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.

WY Ma Value

Bold Exceeds Table A Gudeline Vahe

| -



TABLE 9
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TPY

{Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Porit Colborne, Ontario

P9 TP P9 P9 ™ TP MOE
Farameter (0-2.5 o) (2.5-5.0 cm) (50-7.5 cm) {7:5-10 ¢m}) {10-12.5 em) (12.5-15 em) TABLE A
CRITERIA *

Ao I3 70 32 m b 12 '
Arsenie Ll 427 b4.9 0 418 552 25
Selemium 59 6.8 LR 13 43 L 1
Klsriibovin B0 6350 7480 7550 11100 1000 NV
Pasium 128 161 199 203 157 21 1000
Beryllium 05 06 08 07 0.7 0.3 12
Cadmium 33 4 65 £2 20 42 12
Chormiom 26 3 47 71 25 3 1000
Cohalt G 1 171 185 &3 92 50
Copper 367 608 950 1200 a7 = 300
Iron 38200 52600 24200 119000 19800 56100 NV
Lead 260 a 548 421 173 0 200
Minganese 544 L 1380 1550 $40 %0 NV
Maelybdenum <30 <34 4.0 B.O <10 <30 440
Nickel 3590 950 8690 11800 4500 6320 200
Phosphorous 1320 1320 1430 1320 653 854 MY
Silver 20 10 60 70 10 0 25
Titanium 120 12 158 175 153 Lt NV
Vanadium 23 = B a7 28 3 250
Zine 513 706 1060 1380 265 ™ 800

PH (Unitless) 707 .03 704 730 746 740 5109
Notes: :

a - Ministry of Environment's Guideline For Use At Confeminated Sites in Qataria, revised February, 1997, (Table A}

potable groundwater use 2t residential/parkland sites with medium and fine textured sails.
WY Mo Value
Bald Exceeds Table A Guideline Yalue




TABLE 9 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP9

[Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

™ Tro TP9 PO TPo P9 MOE
Parameter {15-17.5 cm) (17.5-20 cm) (20-22.5cm) {22.5-25 cm) {15-27.% ¢} (27.5-30 cm) TABLE A
CRITERIA *
Antimony 1.5 10 10 09 0.7 07 13
Arsenie 9.1 228 17.1 121 143 152 25
Selenium 4.2 24 20 10 |8 20 10
Aluminum 3850 4980 5060 5730 4220 L NV
Barium 1o 149 147 185 15 103 1000
Bervllium 04 8.5 05 05 0.3 0.3 12
Cadmium 4.4 2.4 17 22 10 03 12
Chromium 13 " 1 1 G0 80 1000
Cobalt L 25 20 19 12 1 s0
Cosver 1610 622 86 s 241 176 300
Jron 58100 oooo 28300 26200 20100 17500 NV
Lead 218 263 228 101 180 127 200
Manganese 984 639 485 530 119 26 NV
Malybdenum <30 <10 <10 <30 <10 <10 a0
Nickel 11300 4750 2900 2ib 1270 L 200
Phasphorous 1010 1160 00g 1080 793 799 NV
Silver 40 1.0 <10 10 <10 <10 25
Titanium 142 171 152 151 126 He9 NV
Vanadiumn 2 21 20 20 15 i3 250
Zinc 726 449 343 382 236 203 8OO
PH (Unitless) 721 734 728 720 736 736 5109
Motes:
a - Ministry of Environment's Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.
MY Mo Value
Bald Exceeds Table A Guideline Value
.-'ﬂ »_1.
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TABLE 9 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP9

(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

P9 ™ ™9 TP9 TPo TPa MOE
Parameter {30-35 em) (3540 emi) {40-45 cm) {45-50 cm) {70-75 em) (95-100 em) TAELE A
CRITERIA®
Antimony 07 03 03 02 <02 <2 13
Arsenic £ 123 76 32 0s a4 25
Selenium 21 23 20 0.5 <2 <02 10
Alungnonm 3230 2430 2260 2110 3780 5650 NV
Barium B4 " 42 24 2 Ly 1000
Beryllium 0.3 <02 <02 <02 <02 02 12
Cadmium 0.5 <3 <05 <05 <05 s 12
Chromium ' 5 5 4 7 I tamn
Cobalt 2 8 6 2 2 3 50
Copper 123 8 44 16 3 ¥ 300
Iron 1 B 6450 3999 4570 L NV
Lead 165 45 28 8 9 3 200
Manganese 283 170 L 43 30 n WY
Molybdenum <10 <10 <10 <10 <30 <30 40
Nickel 756 55 5i% 128 6 14 200
Phosphorous L L 75 395 283 3 NV
Silver <10 <10 <10 <10 <10 <10 25
Titanium 106 89 87 124 154 284 NV
Vanadium 13 9 5 6 12 20 250
Zimc 155 ¥ 49 21 19 L 800
PH (Unitless) 725 7.0 6.97 6.99 6.95 630 5109
Hl'lE: )
a - Ministry of Environment's Guideline For Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use al residential/parkland sites with medium and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value
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TABLE 10

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP10

(Selected Metal Parameters)

(mg/kg or ppm excepl as noted)
INCO, Port Colborne, Ontario

TPID TPI10 TP10 TP10 MOE
Parameter (0-2.5 cm) (2.5-5.0 em) {5.0-7.5 ¢m) (10-12.5 em) TABLE A
CRITERIA *
Amtimany 13 1.3 1.0 1.0 13
Arsenic 19 8.7 a7 6.8 25
Selenium 19 1.8 13 08 10
Alumingm 15100 16900 18600 22800 NV
Barium 154 167 159 180 1000
Beryfiium 09 I 10 2 12
Caduium 13 16 <05 <05 12
Chromium 21 22 2 28 1000
Cobalt L alf 2% 20 50
Copper 153 166 104 75 00
Iron 22300 23800 26900 32300 NV
Lead 133 149 105 85 200
Manganese i 499 677 728 NV
Molybdemum B <10 =30 <30 40
Nickel 170 1310 %3 4 200
Phosphorons 928 929 754 718 NV
Silver 10 <10 <0 <10 5
Titanium 19 177 212 266 MY
Vanadium 3l o 35 41 250
Zinc 25 214 153 138 800
PH (Unitless) .24 7.25 7.42 753 5109
Naotes:
a - Minisiry of Environment's Guidefine For Ure At Contaminated Sites in Ontario, revised Febroary, 1997, (Table A)
potable groundwater use al residential/parkland sites with medium and fine textured soils.
MY Mo Value
Boeld Exceeds Table A Guideline Value
i
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TABLE 10 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP10

(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TFPIi0 TFI10 TP1D MOE
Parameter (20-22.5 em) {30-35 cm) {T0-75 cm) TAELE A
CRITERIA®
Antimany 10 0.8 =02 13
Arzenic 8.7 8.2 =02 25
Selenium 1.2 1.2 =2 10
Aluminum 17300 1500 2010 NV
Barium k62 136 <50 1000
Beryllium 13 11 <02 12
Cadmium 08 =03 <i).5 12
Chromium 19 L 30 1000
Cobalt 18 i4 <20 50
Copper 19 ™ 20 300
i 21000 18100 2000 NV
Lead 105 L <50 200
Manganese ol 430 25 MY
Melybdenum <30 <10 <30 40
Nickel 760 614 9.0 200
Phosphorous 54 48l 230 NV
Silver <10 <10 <1.0 25
Titanium 269 222 160 S
Vanadium 30 24 5.0 250
Zine 163 130 1 B00
PH (Unitless) 773 7.75 755 519
MNotes:
a - Ministry of Environment’s Guideline For Use At Contaminarted Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential'parkland sites with medium and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value
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TABLE 11
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP11

(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP TFI11 TF11 TP11 TPI1 TPI1 MOE
Parameter {0-2.5 cm) (2.5-5.0 cm) {5.0-7.5 ¢m) {10-12.5 cm) (30-35 emy) (70-75 ¢cm) TABLE A
CRITERIA *

Antimany 16 L2 10 13 =<0.2 =02 13
Arsenic 9 H-d 108 b 1.9 k3 Fal
Selenium 2.5 L 26 15 <02 =02 10
Aluminum "o e 11100 12200 1650 1350 NV
Bariim 18 123 185 206 8O e 1000
Beryllium 12 0.9 i5 i3 <02 <0.2 12
Cadmium '3 14 11 11 0.5 . 12
Chronsivm 2 20 26 2 80 44 1600
Cobalt 3% 41 a6 5 <20 <i0 s0
Cisoger 225 257 249 204 10 3.0 300
Iron 47300 39600 26600 72700 17000 4760 NV
Lead 138 147 137 132 2.0 =30 200
Manganese 1040 EEl 1280 1550 157 120 NV
Molvbdenum <10 <30 =30 <30 <10 =30 40
Nickel 1610 1500 1350 | 12 30 200
Phosphorous 683 366 450 579 439 289 NV
Silver <1.0 1.0 =10 <10 <10 =140 25
Titaium e I 128 46 574 187 NV
Vanadium # L 24 28 35 R 250
Zine L 264 270 80 34 7 800
PH (Unitless) 1.59 175 7,60 762 £.00 st 5109
Naotes:

a - Ministry of Environment's Guideline For Use At Comtaminated Sites in Ontario, revised February, 1997, (Table A)

potable groundwater use at residential/parkland sites with medium and fine textured sails
NV Mo Value
Buold Exceeds Table A Guideline Value
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TABLE 12

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TPI2
(Selected Metal Parameters)
{mg/kg or ppm except as noted)
INCO, Port Colborne. Ontario

i TPIZ (0 to 2.5 cm) TPIZ (2.5 10 5 cm) TPI2 (5 to 10 cm) T;;:ff; &
CRITERIA®

Antimany 0o 03 0.2 13
Arsenic 152 59 4.9 25
Selemum 15 21 2.1 1
Aluminum 42100 41200 36600 NV
Barium 691 201 160 1000
Beryllium 61 15 Ta 12
Cadmuum 1.6 1.0 1.0 12
Chromium 30 23 21 1000
Coalt 7.0 B <2.0 50
Copper 73 27 20 300

Iron 73100 30300 18300 NV

Lead I =50 <50 200
Manganese 1080 J4ED 2960 NV
Molybdenum .0 =10 <10 40
Mickel 77 13 22 200
Phasphoraus a0a 271 2260 MV
Silver =1.0 1.0 2.4 25
Titanium B85 Rl #a1 NV
Vanzdium 13 7.0 6.0 250

Zing 133 42 2] BOG

FH (Unilless) ] o3 105 5.9 (Unitless)
Motes:
a - Ministry of Environment’s Guideling For Ulse At Comtaminated Sites in (ntaria, revised February, 1997, (Table A)

potable groundwater use at residentialiparkland sites with medium and line textured soils.
NV Mo Value
Eold Exceeds Table A Guideline Value
AN




TABLE 13
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP13

(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TPI3 TP13 TPI3 P13 TPI3 TFI3 MOE
Parameler {0-2.5 ) {2.5-5.0 cm) {5.0-7.5 cm) (7510 cm) (10-12.5 em) (12.5-15 em) TABLE A
CRITERIA ®
Antimony 13 10 0T a7 ) 03 13
Arsenic 32 6.4 578 732 578 674 25
Selenium 7 20 0.8 07 1.1 LI 10
Aluminum 8220 10300 5350 5560 6130 6310 NV
Biinm 124 160 6 67 73 78 1000
Beryllim 0.7 11 05 0s 0.7 08 12
Cadrmium 09 LI 20 17 21 1 12
Chromium 43 7 32 1 4% e 1000
Cohalt 17 15 9.0 80 12 13 50
Copper e a1 140 129 158 160 300
tron s1300 75000 87600 29700 91100 97300 NV
Lead Lo 103 7 54 63 ° 0 200
Mangansie 1850 3070 3930 4740 3550 B30 NV
Malybdenum <30 =10 <30 <iD <30 <10 40
Nickel 248 249 180 158 3k & 200
Phosphorous =0 490 150 129 297 i NV
Sk <10 <10 10 =10 <1.0 <1.0 25
Titanium 53 238 175 176 714 231 NV
Vanzdium 29 1 22 21 20 20 250
Zine a7 350 379 330 7 375 800
PH (Unitless) 780 Tl 7.02 755 79% 8.19 5100
MNotes:
a - Ministry of Envircnment’s Guideline For Use At Coniaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine lextured soils,

NV Mo Value
Bold Exceeds Table A Guideline Value




TABLE 13 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP13
(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TPI TPI3 P13 TPI3 TP T3 MOE
Farameter {15-17.5cm) (17520 cm) [20-22.5 ¢m) (22.5-25 cm) {25-27.5 cm) (27.5-30 cmn) TABLE A
CRITERIA®

Antimony 02 1.2 12 0.9 0.4 09 13
Arsenic 35 STl 6.4 349 129 42 25
Selenium 2.7 30 a0 1% 17 20 10
Alunifiam 9200 2200 280 6120 1990 2300 NV
Barium 148 144 101 113 a2 v 1000
Beryllium 12 12 07 08 0.4 04 12
Cadmium 18 11 06 25 <05 <03 12
Chramilum 49 4 £ 43 12 15 1000
Cobalt 20 12 17 15 S0 60 50
Copper 137 13 107 13 0 36 300
Iron 1500 AR 86700 65900 15000 4300 NV
Lead n o 63 53 15 > 200
Manganese 2R 2 470 1660 647 " NV
Molybdenum 0 <10 <10 =10 <3 <30 40
Nickel s 495 14 i 64 & 200
Phosphorous 407 3 362 add 164 168 NV
Silver =1.0 <1.0 <].0 <].0 <].0 <1.0 25
Titanium 385 354 344 166 107 125 NV
Vanadium 33 29 8 a0 9.0 12 250
Zinc 274 250 175 171 0 7 g00
PH (Unitless) %le 8.17 179 7.85 760 750 5109

Notes:

a - Ministry of Environment’s Guideline For Use At Comaminated Sites in Oniario, revised February, 1997, (Table A)

potable groundwater use at residential/parkland sites with medium and fine texured soils.
NV Mo Value
Bald Exceeds Table A Guideline Value
P




TABLE 13 (Continned)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP13
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

P13 TP13 TP13 TP13 TP13 TP13 MOE
Parameter {30-38 com) (3540 cm) {4045 em) {45-50 em) (70-75 cm) (95100 em) TABLE A
CRITERIA *
Antimany 0 o 0.3 02 <02 04 13
Arsenic -1 14.7 333 103 6.9 10.6 25
Selenium I8 £ 15 16 0.3 1.6 10
Aluminum 1680 2720 1980 2280 5290 2920 NV
Barium 3l 58 36 3 17 150 1000
Beryllium 03 0.4 03 03 0.4 3 12
Cadmium <0.5 @35 0s 06 0.7 18 12
Chromium .0 10 12 80 14 2l 1000
Cobalt &0 50 40 50 20 " 50
Copper 26 28 34 2% 20 76 300
Tron 12500 12400 15500 11300 11300 sk NV
Lead n 16 9.0 10 50 150 200
Manganese 204 868 961 504 393 1120 P
Molybdenum <30 <3.0 =14 =i =10 =110 40
Nicke! 38 = 51 47 25 209 200
Phosphoraus 151 166 202 325 919 a2 NV
Silver <10 <10 <10 <10 <10 <1.0 25
Titamum 75 e 87 4 105 340 NV
Vanadium 60 &5 9.0 80 22 19 250
Zing 53 54 51 56 29 272 800
PH (Unitiess) 1.52 782 764 781 841 .40 519 |
Notes:
a - Ministry of Environment's Guideline For Use Ar Contaminged Sites in Onferio, revised February, 1997, (Tzble A)
potable groundwater use al residential/parkland sites with medium and fine textured soils.

NV Mo Vale
Bold Exceeds Table A Guideline Value
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TABLE 14

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP14

(Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TF14 Trid TP14 TF14 MOE
Parameter {025 cm) 12.5-5.0 cm) {5.0-1.5 cm) {10=12.5 cn}) TABLE A
CHRITEHIA®
Anhmony 6 2.5 1.0 a0 13
Arsenic ne 138 162 14.4 25
Selenium i 43 24 45 10
Alidim 2000 33900 40400 43200 NV
Barium 408 458 451 55D 1000
Beryllium # 1 & 34 1.2
Cadmium 2.2 2.1 06 0.5 12
Chromium 0 10 29 27 1000
Cobalt 1 n 20 70 50
Caopper L 22 58 il 00
Iron 175000 185000 81600 81800 NV
Lead 623 665 8 48 200
Manganese 3140 S350 870 6120 NV
Maolvbdenum 16 13 ap <10 40
Nickel 187 188 189 183 200
Phasphorous 368 L 318 344 NV
Silver <10 <10 <10 <1.0 25
Titanium 617 658 620 695 NV
Vanadium 23 34 27 27 250
Zinc ig2 IRE 154 147 B0
PH (Unitless) BA46 B35 840 803 5100
Noles: _
a - Ministry of Environmenl’s Guideline For Ulse At Comaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential’parkland sites with medium and fine texmred soils.
NV . No Value :
Baold Exceeds Teble A Guideline Value
."r- o




TABLE 14 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP14
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCQ, Port Colborne, Ontario

TPI4 TFi4 TPi4 MOE
Parameter (15-17.5 cm) (30-35 cmi) {70-75 cm) TABLE A
CRITERIA ?
Antimony 10 08 1.0 13
Arsenic 162 144 14% 25
Selenium g a5 17 10
Aluminum 47200 o 10500 NV
Barium 340 291 142 1000
Beryllium X 55 i 12
Cadmium <03 A3 <05 12
Chromium 26 23 26 1M
Coball 10 60 20 50
Copper 2 i 72 00
Tresi TIEDD 20400 GAR00 Y
Lead 21 ke ] 200
Mimpanece 5920 5740 1210 NV
40
M olvbdenum <30 <ig <1.0
Nickel 166 132 146 200
Phosphoraus 48 29 2 NV
i ] 5
S <10 <10 .
Titanium 733 B35 332 NV
Vanadium ) 2 16 250
Zinc 121 108 252 800
PH (Unitless) L 8.33 786 519
Motes:
a i Ministry of Environment's Guideline Far Use At Contaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured soils.
NY No Value :
Eald Exceeds Table A Guideline Value




TABLE 15

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP15

{Selected Metal Parameters)

(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

&)

Ty ¥

[ T P —

TPi5 TPIS TFi5 TFiS MOE
Farameter {0-2.5 cm) {2.5-5.0 em} (5.0-7.5 em) (10-12.5 em) TABLE A
CRITERIA *
Antimany 04 13 06 0% 13
Arsenic 33 b6 58 51 25
Selemium 0.3 0.2 07 0.6 10
Aluminum 10900 16700 11560 11100 NV
Barium 3 120 ) % 1000
Beryllium 05 2 06 05 12
Cadmium 12 12 <05 <0.5 12
Chromium 17 b 17 19 1000
Cobalt 80 23 11 7.0 50
Copper N 122 35 EL 00
| fron 18700 26500 18400 17600 NV
| Lead “ 103 82 197 200
Manganess 425 490 32§ 30z NV
Molybdenum 20 - <30 <30 40
Nickel 185 1310 FEy 155 200
Phosphoraus 1210 757 7 600 NV
Silver <10 <10 <1.0 =1.0 25
Titznium 164 260 21 179 NV
Vanadium 22 34 25 24 250
Zine 146 156 125 107 800
PH (Unitless) 7.32 1.63 7.40 872 St 9
Notes:
a - Ministry of Environment's Guideline For Use Ar Conteminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential’parkland sites with medium and fine textured soils.
W Mo Value
Bald Exceeds Table A Guideline Value




el

TABLE 15 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP15
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Pori Colborne, Ontario
TFIS TPI5 TP15 MUE
Parameter {15-17.5 em) {30-35 cm) (70-75 em) TABLE A
CRITERIA '
Antimony 03 5 <02 13
Arscnic 38 42 16 25
Selenium L o3 ={13 10
Aluminum 30 15600 23B00 WY
Barium 4 14 145 1000
Beryllivm ol 0.5 10 12
Cadriura 0.8 <05 <05 12
Chromium '8 H 30 1000
Cobalt 80 12 15 s
Copper 2 3 ET) 300
iron 14600 22700 31300 NV
Lead 91 42 18 200
Mangonese n 406 415 MY
Muolvhdenum <10 <30 =30 40
Nickel 4 164 31 200
Phosphorous 79 617 736 WY
Silver <1 <10 <].0 25
Titanium 188 27 230 NV
Vanadium a3 35 a1 250
Zinc 0 7 81 800
PH (Unitless) 741 743 7.54 S0
Motes:
a - Mimistry of Environment's Geideline For Use At Cantaminated Sitex in Ctarto, revised February, 1997, (Table A)
polable groundwaler use at residential/parkland sites with medium and fine textured soils.
NV Mo Value
Bold Exceeds Table A Guideline Value



TABLE 16

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP16

(Selected Metal Parameters)

(mg/Kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP16 TPIG TPI1& TPiG MODE
Parameter {0-2.5 cm) {2.5-5.00 cm) (5.0-1.5 tm) (10-12.5 cm) TABLE A
CRITERIA *
Antimony <0.2 “0.4 <2 9.4 13
Arsenic 12 3E B2 333 25
Seleniom o8 o 1.4 9.2 10
Aluminumn 18000 15900 16700 £150 NV
Barium 123 107 116 162 1000
Beryllium 07 0.6 () 0.5 1.2
Cadmium <03 <03 <05 29 12
Chitomiurm 6 23 29 47 1000
Cobalt 16 12 1 909 50
Copper 36 43 142 7190 300
Iron 26400 23600 24500 34700 NV
Lead 20 " 19 147 200
Manganese 315 467 489 104 NV
i Molvbdenum <30 =0 =30 <3.0 40
Nickel 1S gl 855 §&i00 200
Phasphorous 585 367 71 326 NV
Silver <10 <10 =1.0 0.0 25
Tatanium 165 17 122 396 NV
Vanadium 31 0 17 13 50
ZLine s L 69 1 800
PH {Unitless) Ll 195 137 759 5109
Notes:
a - Ministry of Environment’s Guideline For Use Ar Contaminaied Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine textured sols.
NV Mo Value
Bold Exceeds Table A Guideline Value




TABLE 16 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP16
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TPIG TFI6 Tri6 TFP16 MOE
Parameter (15-17.5 cm) (25-27.5 em) (4550 cm) {70=75 em) TAEBLE A
CRITERIA®
Antimony 104 o8 <20 05 13
Arsenic 36l 186 15 52 25
Selenium 7.8 <20 <20 <20 10
Aluminum 10300 17000 9240 5920 NV
Barium 2 6 0 a7 1000
Beryllivm 0.2 i 04 0.2 12
Cadmium <0.5 16 20 13 12
Chromium 52 4 17 13 1000
Cobalt 874 b 78 268 50
Copper 13%0 13300 15700 T670 ang
Iran 4200 §7500 17700 11500 NV
Lead 373 H? a5 a0 200
Manganese 283 12 nz 152 N
Molvbdenum <30 a0 <31.0 <310 <0
Nickel Seiee 27600 9300 146300 200
Phospharous i — 176 346 NV
Stiver 10 6 5 2 Z5
Titamum 760 1700 403 142 NV
Vanadium 39 6z 28 36 250
Zine 163 B 133 56 800
PH [Unitless) 153 714 846 558 509
MNates:
a - Mimistry of Environment's Guideline Far Use At Comaminated Sites in Ontario, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medivm and fine textured soils.
WY Mo Value
Bold Exceeds Table A Guideline Value
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TABLE 17
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP17

{Sclected Metal Parameters)

{mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

PR
TP1? TP17 P17 ™7 ™17 TP17 MOE
Parameter (0-2.5cm) (2.5-5.0 ¢m) {5.0-7.5 ¢m) (7.5-10 em) {10-12.5 em) {12.5-15 em) TABLE A
CRITERIA *
Aoy 0.8 12 1.7 16 0.6 0.6 13
Arsenic 23.7 179 7.2 70 111 122 25
Selenium o 46 45 4% 21 10 10
b 3220 3300 Ao 200 et 3770 v
Barium 76 Hz 13 108 109 64 1000
Berylliom 03 0.5 04 04 05 03 12
Cadmium 16 39 50 43 27 08 12
Chemiin i 4% 51 7 16 50 1000
Coball 48 1 10 b 25 2.0 50
Copper 0 L] 764 989 548 152 k[
Iron 27700 62400 82900 7 25100 A v
Lead 21 396 T 7% 170 &7 200
Manganese Ht 1640 1290 1140 aR7 2 WV
Molybderum <30 10 50 30 <30 <10 an
Nicke] 220 salo G660 90 2790 810 200
Phosphorous i 1396 1100 853 802 323 NV
Silver 1.0 30 40 40 20 <10 2
Titanium 75 86 105 125 147 L NV
Vanadium 13 26 24 19 18 2 250
Zine 403 835 i1z i 149 139 500
PH (Unitless) 6.85 631 686 7.03 706 Ly 109
Notes:
a Ministry of Environment’s Guideline For Use At Contaminated Sites in Ontarie, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medium and fine texiured sails.
NV No Value
Baold Exceeds Table A Guideline Value
ey




TABLE 17 (Continued)
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP17
(Selected Metal Parameters)
{mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TPI7 P17 TPI7 TPI7 ™17 TriT MOE
Parameter (15-17.5 cm) {17.5-20 cm) [20-22.5 cm) (22.5-15 cm) (25-27.5 ¢m) (27.5-20 cm) TABLE A
CRITERIA®
Antimony 0.3 0s 05 05 s 04 13
Arsenic 6.6 64 57 R 34 37 25
Selenium oe 0.8 10 06 07 0.6 10
Aluminum 2380 50 9710 4370 3380 2570 NV
Barium 5 n 102 &7 58 18 1000
Berylliom <02 05 i3 05 04 03 12
Ciaduitiiiin <0.5 0.5 09 10 05 <03 12
Chromium 60 50 40 60 50 50 1000
Cobalt 20 L 20 40 40 30 50
Copper 8 45 a7 it 39 25 300
oo 7210 8B40 12300 13400 11000 7300 NV
Lead 54 43 6 3 6 43 200
Manganese 120 m 423 282 231 169 NV
Muolyhdenum <30 <30 =3.0 <30 <30 <30 A0
Nickel 313 208 177 240 179 16 200
Phosphorous 330 19 G610 m fifed an MY
Sibver <1.0 <1.0 <D =10 =10 <1.0 25
Titanium n 134 244 150 121 95 NV
Vanadium i 1 12 13 10 0 250
Zine 100 1 105 124 104 8 800
PH (Unitiess) L i 7.42 738 739 738 5109
Motes:
a - Ministry of Envirenment's Guideline For Use At Contaminated Sites in Ontaric, revised February, 1997, (Table A)
potable groundwater use al residential’parkland sites with medium and fine textured soils.

NV Mo Value
Bold Exceeds Table A Guideline Value
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TABLE 17 (Continued)

ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES: TP17

(Sclected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP17 TFI7 TF1? TFP17 TPI17 TPI? MOE
Parameter (30-35 cm) (35-40 cm) (4045 em) {45-50 cm) {70-T5 cm) {95-100 cm} TABLE A
CRITERLA
Anhmony 03 04 04 0.2 {12 <i.2 I3
Al 37 L2 63 a5 07 G5 25
Selenium 05 04 <02 <02 <02 s 10
Aluminum 1770 L350 1190 1200 1980 1450 NV
Barium 35 8 14 10 8.0 . 1000
Berylliam <02 <02 <02 <02 <02 <02 12
Cadmium <0.5 <0.5 <05 <05 <0.5 =05 12
Chromium 40 49 40 40 40 30 J O
Cobalt <2.0 24 <20 <20 <20 =T 50
Copper 13 16 50 40 40 20 300
Iron 6650 4630 1850 1640 1050 2290 NV
Lead 83 23 50 <50 50 <50 200
Manganese 122 78 I8 17 25 7 NV
Melybdenum =310 =30 =30 <310 <30 =30 a0
Nickel 47 87 13 22 1 40 200
Phasphorous 534 459 261 168 19 248 NV
Silver =)0 <10 <10 <10 <10 <10 25
Titanium 92 113 143 132 124 " NV
Vanadium 0 0 50 6.0 90 50 250
Zinc 7 4 10 5.0 13 i 800
PH (Unitless) 733 734 7.39 7.58 761 44 5w9
Notes:
a - Ministry of Environment's Guideline For Use At Contaminated Sites in Ontaria, revised February, 1997, (Table A)
potable groundwater use at residential/parkland sites with medivm and fine textured soils.
NY Mo Value
Bold Exceeds Table A Guideline Value
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TABLE 18
ANALYTICAL RESULTS AND COMPARATIVE GUIDELINES
TPA,TPC, TPD ANDTPE
(Selected Metal Parameters)
(mg/kg or ppm except as noted)
INCO, Port Colborne, Ontario

TP A TP C TPD TPE MOE
Farameter (0-5.0 cm) {0-5.00 cm) (0-5.0 crm) (D-5.0 cm) TAELE A
CRITERIA®

Antimany 3 @6 0.4 0.3 13
Arsenic L 5.5 25 6.7 25
Sclenium 19 &5 2. 16 10
Aluminum 12500 11300 10300 13900 NV
Banum 100 13 93 118 1000
Beryllium 0.7 07 06 0.8 12
Cadmium e 0% 10 08 12
Chrarmium 18 =2 2 21 1000
Cobalt o 37 34 20 50
Capper 51 zn 193 93 300
Tran 21300 22800 19100 25300 NV
Lead 104 39 a5 0 200
Munganese 03 48 195 341 NV
Maolybdenum <30 <30 <30 <30 40
Nickel #1 120 290 i 200
Phosphorous 0 761 1440 1350 NV
Silver o— o <10 <1.0 25
Titamum 1o 1s o9 109 ™Y
Yanadium 2% e 26 28 250
Zine 120 169 133 103 800
PH (Unitless) 7.19 1.02 6.84 724 5109
Notes: .

a . Mimistry of Environment’s Guideline For Lse At Contaminated Sites in Ontaria, revised February, 1997, (Table A)

potable groundwater use al residential/parkland sites with medium and fine textured soils.
NW Mo Valoe
Bold Exceeds Table A Guideline Value
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APPENDIX H1

LABORATORY CERTIFICATES OF CHEMICAL ANALYSES: JWEL AUGUST
2001 AND OCTOBER 2001 SOIL SAMPLES



ANMALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid. Date Received: August 28/2001
1200 Denison Street Date Reported:  September 21/2001
Markham, ON, CANADA Lab Ref#: G214056
L3R BGH Lab Quote#: EG009-0811

Client PO#: INCO

Fax: D05-470-9326 Client Ref#: ONT34651.1

Sampled By; M.Alam

Alln: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generalion
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required
Acid Digestion
Maoisture Content

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

Atomic Absorption.
U.5. EPA Method No. 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

3) Analysis of selenium in s0il by hydride generation.
U.S. EPA Method No. 7741(Modification)

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

All work recarded herein has been done in accordance with normal professional standards using accepled tesing methedologies and QA/QC procedures. Philip

Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
or a3 per specific contractual amangements.
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AMALYTICAL SERVICES

Client: Jacques Whitford Environmen Lid.
1200 Denison Street

Markham, ON, CANADA Lab Ref#:
L3R &GH Lab Quoted:
Cliem PO#:
Fax: S05-479-9326 Client Ref#:
Sampled By:

Atn: Mahaboob Alam

Methodology: (Cont'd)

Instrumentalion:

All werk recorded herein has been done in accondance with normal
Analytical is limited in liability to the actual cost of the pertinent
©F &5 per specific contractal arangements.

F7T55 MoAna Rown, Missssana, Oxmane, Caxana L4Z 1N Te: (905) 89085060 Fax: (905) 8908575

Date Received:

August 28/2001

Dale Reported:  September 21/2001
G214056
EG009-0811
INCO
ONT34651.1
M.Alam

Certificate of Analysis

5) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

6) Acid digestion of soils for metals determination by
inductively coupled plasma atomic emission spectrometry
and/or flame or furnace atomic absorption spectroscopy.
U.S. EPA Method No. 3050(Modification)

7) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76

4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

5) Orion Research Expandable Ton Analyzer EAS40

6) Thermolyne Hotplate/Hot Block

7) Precision Mechanical Convention Oven/Sartorius Basic Balance

professional standards using accepted lesting methedalogies and QA/QC procedures. Philip
analyses done. Your samples will be remined by PASC fors peried of 30 days following reporting

Page 2
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ANALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid. Date Received: August 28/2001

1200 Denison Street Date Reported:  September 21/2001

Markham, ON, CANADA Lab Ref#: G214056

L3R BG6 Lab Quoted: EGO00%-0811

Client PO#: INCO

Fax: 905-479-9326 Client Ref#: ONT24651.1

Sampled By: M.Alam

Alln; Mahaboob Alam

Certificate of Analysis

Instrumentation: {Cont'd)

Sample Description: Sail
QAIQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Resulis: Refer to REPORT of ANALYSIS attached.

Certified By
ine Granl

@u | Manager
fe‘fiiﬁnd By
ratory Supervisor

* Il work recorded herein has been dons in accordance with normal professional standards using accepted testing methodologies and QASQC procedures. Philip
ulytical is limited in Lability to the acmal cost of the pertinent analyses done. Your samples will be remined by FASC for a period of 30 days following reporting
15 per specific contractual arrangements,

Page 3
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214056
Contact: Mahaboob Alam Lab Quote#: EGD09-0811

Client PO#: INCO

Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE LI Upper Lower | Upper Lower | Upper Qc

Paramater (spikz) EQL | Units | Result | Limit | Accept | Resull | Limit | Limit | Accepl | Hesult | Target | Limit | Limit | Accept | Acceptable
Arenic TP 13 {D-230M) 0.2 mgkg nd 0.3 yes &6 Ba 120 yei . ‘ * ’ X yes
Arsanx TP 13 (A5-50CM} 0.2 mg'kg nd 0.5 yes 112 B 120 ¥es 53 5.0 33 6.3 yes yed
Antimosy TP 13 {-2.5CH) 0.2 mg'kg nd 0.5 yes BA 29 157 yes 4.4 5.0 35 6.5 yes yes
Antmony TP 13 (45-50C ) 0.2 mglky md 0.5 ye3 100 9 157 ¥yes 4.0 5.0 s ] yes yes
Seleniun TP 03 -1.5CM) 0.2 mg'kg nd 0.5 yes 820 4] 40 yes 4.6 30 33 6.5 yes yes
Selenium TP 13 (£5-50CM) 0.2 mg/kg nd 0.3 ¥er 100 &l 140 yei 1.3 50 3.5 6.5 ™ yes
Alamizzm ra n mg'kg nd 40 yes 100 74 125 yes na na fia na na yes
Aluminum m e mg/kg i 40 yes as T4 125 yes na na na na na yes
Barium na L mglkg nd 1] ¥Es 100 Bl 113 yes na na na na na s
Harium TF 13 [-L.5CH) 5 mgkg nd 10 yes b >3 113 yer 1or 100 70 130 yei yes
Beryllhem m 0.2 mgikg nd 0.4 yes 84 iy 124 yes na na na na na yes
Beryllium TP 13 {0-2.5CM) 0.2 mg'kg nd 0.4 yes 80 72 124 yes B8 10 7 12 yes yesi
Cadmium r 0.5 mglky nd 0.6 yes 1 ] 180 yes na na na na n yes
Cadmism TP 13 {02.50H) 0.5 my/kg nd 0.6 yes a7 ] 150 yes 97 100 70 130 yes yed
Chromium m I mg/kg nd 2 yes 109 kri 124 yes n ne ni na na &
Creamium TF 13 {0-2.5CM) 1 mg'kg od 1 yes 103 72 124 ye a1 LY T0 130 ¥y yes
Cbalt na i mg/kg il 4 yes 102 85 123 yes na na i na na yes
Cobaly TP 13 @-2.5CM) 2 mgkg ™ 4 yes 97 85 123 yes 7 100 T 130 yes yes
Copper L 1 mgikg nd 4 yes 105 78 122 ¥es na na 3 na na yes
Coppst TP 13 {0-2.50M) i mgkg 1 4 yes 98 T8 122 153 96 104 70 130 yes yes

EQL = Estmated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analyzis

na = Not Applicable

nse = Insufficient Sample Submitted
nd = parameter not detecied

TR = trace level less than EQL

Page 1 of 3




Frilip Analytical services Carp

Certificate of Quality Control

Date Reported: September 21/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214056
Contact: Mahaboob Alam Lab Quoted#: EGO09-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Siieon Tl SRR
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Torget | Limit | Limit | Accept | Acceptable
tron L 0 mg/kg ™ 100 yes a1 a5 119 yes na na na na na yES
lron m 50 mg/kg nd 100 ¥e5 o4 L1 112 ¥l na na na na na yes
Leml [ 5 mg'kg nd (] yes 105 48 152 yes na na na na na yes
Land TV 13 {02, 3CM) 5 mgikg nd (L] yes o9 48 152 yes 13 10y i 130 yes yes
Margancse - 1 mgkg nd i yes 1o &5 13 yes T i na T na yes
Marganess TP 13 i0-2.5CM) 1 mgfkg nd s yes o8 85 115 yies + * * by : yes
Molybdenum = 3 mg'kg nd [ yes 147 i] 210 yes na na m na ma yes
Molybdenum TP 13 {0-2.5CH) 3 mg kg nd & yes 120 0 210 ye3 175 100 140 250 ye3 ¥es
Mikee] - ] mg'kg nd 4 yes 98 L1 16 yei i na na ma m yes
Hickel TP 13 (02 50M) s mgikg nd 4 yeu 94 86 116 ¥es ia 100 70 120 yes yeE
Frouphonu - 20 mg/kg il a0 yes 13 T3 130 yei na na na na na yes
s phora ra 0 mgkg nd 44 yes 119 73 130 yes na na 3 na fa yes
Silver ™ 1 mgikg md 3 yES 106 25 200 yes na na n i na s
Silver e I mg/kg nd 2 yes 13 b1 200 yes na i m na na yes
Titanium m 5 mglg ] 10 yes 128 » 174 yes na na na na i yes
Titanium II 5 mg'kg nd 10 yes 132 n 174 ¥es na na na na na yes
Varadeam L] 1 mg/kg nd yei 107 gl 119 yes na na na na na yes
Vanadiumm TP 13 @-L5CM) 1 mg/kg ad yes 1m Bl 19 yes ] 100 0 130 yei yer
Zino a 5 mg/kg nd 10 yes 91 85 112 yes na na na na na yes
Zing TP 13 [-L3CM) 5 mg/kg nd 10 yes 94 45 112 ¥es 105 104 0 130 yeg yes

EQL = Estimated Quantitativn Limit = lowest level of the parameter that can be quantified with confidence
= Unavailable due to dilution required for analysis

na = Not Applicable

n: = [nsufficient Sample Submitied
nd = parameter nol detected

TR = trace level less than EQL

Page 2 0f 3




Philip Analytical Services Corp

Certificate of Quality Control

Dare Reported: September 21/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : G214056
Contact: Mahaboob Alam Lab Quoted: EG009-0811
Client PO#: INCO
; - Client Refl#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE I Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL | Units | Hesull | Limit | Accept | Resuli | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
pH m= 0,01 Units od 0.02 yes 100 Q0 110 yes na na na na na yes
rH ra 0.01 Units nd 0.0 yei 100 o 113 yes na na na na na yet

na

ns
nd
TR

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

= Unavailable due to diluton required for analysis
= Not Applicable

= Insufficient Sample Submuitted

= parameier not detected

= truce level less than EQL

Page 3 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 21/2001

Contact: Mahaboob Alam Lab Ref # : G214056
Lab Quote #: EGU09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TP 13 TP 13 TF 13 TP I3 13
Parameter EQL | Units (0-2.50M) 0250M) | ao1zseM | 0z.5s0M (15-17.5CM
Replicate

Antinseny 02 | mgig 13 12 0.7 0E 09

Arsenic 02 | mgig 32 M2 578 67.4 55.0

Selenium 02 | mgikg 1.7 1.7 1.1 1. 2.7

Aluminum M| meikg 220 2970 6130 6510 S200

Harivm 5 | mgikg 124 134 73 T8 143

Beryllivn 02 | mgig 0.7 0.8 07 0.8 ]

Cadmium 05 | mgig 0.9 1.6 21 H 18

Chromium 1| mpikg 45 40 a9 54 49

Cobalt 1| mpg 17 18 12 13 0

Capper 1| g o4 17 158 160 137

Iran 0| mpfkg 51300 S3B00 a1100 27300 75200

Lead 5| mpig 101 101 63 0 73

Mangansse 1 mg/kg 1850 1980 3550 38f0 2860

Malybdenum 3 mg'kg nd rd rd nd 3

Nickel T | mefke 248 281 238 257 517

Phosphomus 0 mg'kg 586 658 297 274 407

Silver 1 mg/kg nd nd nd nd nd

Titanium 5 | meme 193 210 214 231 385

WV anadium 1 me'kg 30 42 0 0 33

Zinc 5 mg'kg 3a7 362 wm s i74

pH 00 | Units 7.80 7.81 7.98 819 5.16

Moisture Content o | % 10.0 10,3 3.07 4.30 22

EQL Estimaied Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameter not deected | = EQL higher than listed due 1o dilution () Adjusted BQL

Page 1 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Jacrjues Whitford Environment Lid. Report Date:  September 21/2001

Contact. Mahaboob Alam Lab Ref # : G214056
Lab Quoie #: EGO09-0811
Client PO#: INCO

Analysic ot “oil, expressed on a dry weight basis Clienl Ref#: ONT34651.1

o ™13 ™ 13 ™13 ™13 TP 13

Paramites EQL | Units (17.520CM | {2.8.50M) [20225CM | (22.5-350M [25-27.5CM

AntEnony 0.z mg/ikg 1.2 1.0 1.2 0.9 0.4

Argenic 0.2 mgfkg 521 6.4 46,4 38.9 12.9

Seleniun 02 | mgikg 30 2.0 1.0 28 L7

Alumimim 20 | mgikg 9200 10300 5250 6120 1990

Barium 5 | mgig 144 160 10 13 41

BeryHiwm 0.2 | mghg 1.2 L1 0.7 0.8 0.4

|Cadmium 05 | mgfg 1.1 1.1 06 25 nd

{Chromiusm | mg'kg 44 47 E] 4] 11

Cobal 2 | mpfkg 15 15 17 15 5

ICoppe: 1| mamg 13 o 107 13 30

Troa 50 mgfkp TA500 T5000 GET0D 63900 18000

Leau 5 mgkg 87 103 53 35 15

Muing e 1 mekg 70 30T 3410 3650 (27

M gl k] mekg nd nd nd nd nd

Hics | 2 me'kg 495 243 458 452

Fhophi o 20 | mps 364 440 352 444 164

sil 1| mpig nd nd ad nd

Titaisia 5 | meikg 354 238 344 366 107

WVarad iz 1 mg/kg % 4] 3z 40 9

Zin 5 | mgieg 250 350 175 171 59

pH 0. Units BT 7.B1 1.79 7.85 7.60

Mos e ¢ onirss 00 | % 123 14.0 11.4 9.62 6.02

EQL Hetited Duantitation Limit = lowest kevel of the parameter thal can be quantified with confidence.
nd perameter nol detecied | = EQL higher thap listed due to dilution () Adjusted EQL

Page2of 4




Philip Analytical Services Corp
Report of Analysis

Client : Jacques Whitford Environment Lid.

Report Date:  September 21/2001
Contact; Mahaboob Alam Lab Ref # : G214056
Lab Quote #: EGO09-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1
I3 I3 TP 13 ™13 ™13
Parameter EQL | Units issocM | s (35.400M) {4045CM) {45-50CH)
Amtimony 02 | mghe 0.9 0.2 0.3 0.3 0.2
Arsenic 0.2 | mghg 14.2 1.1 14.7 13 10.3
Sedenium 02 | mghg b | 1.1 1.5 15 1.6
Alurniniam 0 mg'kg 2300 1680 120 1980 2280
| Barium 5 mgfkg 43 3 58 36 33
Beryllium 0.2 | mehg 0.4 03 0.4 0.3 0.3
Cadmium 05 | mpig nd nd nd 0.5 0.6
Chromium | mekg 15 B 1] 12 ]
Cobalt z mpikg 3 4 3 4 5
Copper I mgikg 38 15 28 34 26
lren 50 | mpikg 22000 12900 12400 15500 11300
Lead 5 mgikg 3l 1 16 g 10
Manganess 1 mg/g 47 204 568 | 504
Mody b exum i mgfkg nd ad nd e nd
Nickel z mgfkg Bi g1 53 51 47
Phosphoras 20 | mgh 168 151 166 2m 325
Silver mefkg ad nd rd rd nd
Titanium 5 mp/kg 125 75 o §7 B2
Vanadium me'kg 1z [ ] 9 ]
Ziric 5 mgkg 7 53 54 51 56
pH 001 | Units 160 7.52 7.8 164 7.81
Muoisture Coment 0. = 7.04 969 105 10.5 0.0
EQL Estimxated Quantitation Limit = lowest level of the parameter that can be quantified with confidence,

rd parameter not detected ! = EQL higher than listed due to dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client - licyues Whitford Environment Lid. Report Date:  September 21/2001
Contact M .aboob Alam Labh Ref & : G214056
Lab Quote #: EG009-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT24651.1
o 13 ™13 ™13 ™13 ™13
(Parameter EQL | Units 145-500M) {5-1.5CM) {7.5-10CM) (T0-75CM) {95-100CM)
Replicate
Antimony 0.2 mekg 0.z 0.7 0.7 el 0.4
Arseni 02 | mpig .7 5.8 732 59 10.6
Seler 0.2 mgfkg L& 0.8 0.7 03 1.6
LAt i 0 me'kx - 550 5560 5250 Q20
) s 5 mpfkg - 65 67 17 150
la..,n:..u. 0.2 mg/kg - 03 (] 0.4 1.3
ICutm i 0.5 mgkg . 10 1.7 0.7 1.8
Wi 1 mgkg - n 3 14 21
Ci s 2 | mens . 9 ] 8 11
- T : 140 129 20 76
Mo 0 | mpkg ; §T600 700 11300 50200
Le-s 5 mgkg n h2 5 186
Marp. e 1 mgkg 3570 4740 Fati] 1z
Mt tdem 3 mg'kg = md od od nd
Mickei b mgkg - 180 153 15 leo]
Pl sphin e 20 mg'kg - 350 e 919 502
Silvee | mg'kg - I ad nd nd
Titaniom 5 mp'kg - 175 178 105 340
Vaisdum 1 mg/kg - i i 2 19
T 5 mgkg - E7,] 330 % e
pH 0.0l Ul nies 1.E1 1.9 785 841 B4
Mousuane Losiem .01 % 962 5.08 159 1.96 13.5
EQL Fsnaicd Quantitation Limit = lowest level of the parameter thal can be quantified with confidence.
. ‘<1 Requested
nd parmeter 1ot detected ! = EQL higher than listed due to dilution () Adjusted EQL
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Client:

Fax:

Attn:

Jacques Whitford Environment Lid.

1200 Derison Street
Markham, ON, CANADA
L3R 8Go

005-479-9326

Mahaboob Alam

Certificate of Analysis

Date Received:
Date Reported:

Lab Ref#:

Lab Quote#:
Client PO#:
Client Ref#:
Sampled By:

August 28/2001
September 21/2001
G214056
EGD09-0811

INCO
ONT34651.1
M.Alam

Additional Comments:

Selenium Matri

Please note low matrix spike recovery for sample TP 13 (45-50CM). Please view selenium resulls

with discretion.

x Spike:



PHILIP ANALYTICAL SERVICES
Tel: (905) BR0-B566
Fax: (903) BO0-8575
Wats; 1-800-263-9040

o 5735 MecAdam Road
Mississaugn, Onlanio L4Z INY

'.H E
B
- D

LABORATORY USE ONLY

Wark Order:

! CHAIN OF CUSTODY RECORD
| :
-I Client: g N £ L PAS Quote # : JWE L-TANCH SPeECiA L Page of
. MARKHAM I
' Client Project # : (jMTE’JéS.\'" ﬁucgﬂ’ﬁipﬁ 513
Cunincl.l: e Ml g lﬁM Samplcd by:
Phone: Fax: o Please specify Guideline (if applicable) MML_E@.ZM;
gsis Required: TAT (Turnaround Time)
Invoice to (if other than above): o) PLEASE PROVIDE ADVANCE NOTICE
o | FOR RUSH PROJECTS
= < ¢ exceptions apply, please contact Lab
E_ 5-7 Business Days
Q ' RUSH Specify Date
1 % Ny Time
5 13 i ample LD, amiple 0.0 antaminatios
maw 1 Cumlﬁ‘ B i Sa?::ul 3::::41 H nl""' | i'lﬂx Cu:tainim Cmsﬁmﬁi;wry :
' _|TP13(30-35 VvV sal | U [ Fp)low |
: | TPI3(354oe) vV | | v ! PlaTolel- |
*_7PI3(4p-45¢) Vi% [ : ]
¢ | TP13{45-50) v/ v |
s |TPI3( 70-75w) v/ 4 ! o
¢ _TPI> (45-100=) vV [ I Y '
7 : | . .
— ' | |
g | ! L a
9 1 ] | -
10 " |. | |
AT R - f N
| - II . | e
| Isg[q:m ]H.E::::‘qr:;m:d to PAS by Date: | Time | Method of Shipment |
Sampln Received in lab b e / - ime: . ondition of samples upon receipl atdal
Y Yﬁ/fﬂf SR E ™ 7 1S [ wrrEer |
Whire: Philin Yellow: Myl Finkr Raesivar (rldanend: (TTian .- ’ = 32
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Work Order:

White: Philip

e o5 MeAdam Road v
e —— Mississ:uga, gnﬁu L4Z ING WE?;' ﬁl’i}-ggg:ggzg Comments; - —6 Q*/_Lfo L
CHAIN OF CUSTODY RECORD — — e
. _C‘l'u-nl: TWE '{I_" 2 PAS Quote 4 : MJ;NE L % ; !ngs,,m_nf
Mm K f-"ﬂ- M -—_ Chent PO ¢ —_— : ﬁ-’ﬂi ; -
Client Project # ; OM [ =2 Hé 5'; - f
Contact: H* fq LA M = Sampled by: - "'L 14 ﬁ z A M
Phone: Fax: = Please specify Guideline (if applicable) LML) SPECAAL PROTOCOL.
; ARhlysis Required: TAT (Turnaround Tirme)
* Invoice to (if other than above): - ]I | | PLEASE PROVIDE ADVANCE NOTICE
g;‘i | ' FOR RUSH PROJECTS
i | 5 axceptions apply. please contact Lab
‘.,;S: | . STD 5-7 Businass Days
- _é'é RUSH Specify Date
; o T _ Time
Sanple ] Client Sample L.D. ] Date Time | &) = | Sample | Noof Commenis/Contamination
i | Sampled Sampled H T:L Matrix | Containers | Site History
_\[TPI3(0-25e) Vv | Sl | 1| poliod
* | TP I3 (2:5- 5e) vV 1 [horocol.
: | TPI3(5-7'56) VAl | | |
s |TPI13 (7°5-10) vV | | - } 1-
* TP I3 (10-12:5¢) V] i |
¢ |TPI3 (12:5-1%) Vv | -
" _\TPI3((5-{7-5¢) v | |
¢ TPI3(17:5-20%) ¥ 1] -
' TP13(20-22:Sw) VA ||
0 | TP13(22:5-25%) vivi | | | el
" | TPI3(25-27-5) vivl | | BN | ‘
L _|TPI3(27:5-30=) viv] [ | [ | | T
. _ ?&ﬁ;ﬁfﬁ:?m o PAS by ) Doate: Tims: Method af SI’I}[EI';I. N
| Samples Received in lab by: L, e ate; o mes j— ol ‘ondition of samples upon receipt at lah:
| R e F—— DIz |TF IS [
Fav. GOG1E-11-09 Yellow; Muil  Pink: Receiver  Goldenrod: Client ) - 3227-

N® S



AMALYTICAL SERVICES

Client:  Jacques Whitford Enviro
1200 Denison Street

Date Reported:
Markham, ON, CANADA Lab Ref#:
L3R 8G6 Lab Quotes#':
Client PO#:
Fax: 905-479-9326 Client Ref#';

At Mahaboob Alam

Analysis Performed:

Methodology:

ament Ltd. Date Received:

Certificate of Analysis

Arsenic, Hydride Generation AA

Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation

17 Element ICP Scan

pH, Hydrogen lon Activity, Extraction Required
Moistore Contenl

1) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption.
U.5. EPA Method No. 7061 (Modifications)

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

3) Analysis of selenium in soil by hydride generation,
U.5. EPA Method No. 7741{Modification)

4) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry,
U.S. EPA Method No. 6010
{Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

Aungust 28/2001
September 25/2001

G214052
EGO009-0811

INCO

ONT34651.1

All work recorded herein bas been done in sccordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
r‘millrﬁﬁlislimimﬂi.!:llilbi]i!}rtud}:ummnfﬂxpﬂﬁmmlﬂalymdum."fmrumplcswiﬂh:rmiudbyPASCﬁwapcmdﬂfﬂﬂdkﬁfullnwﬂtg reportng

or as per specific contrachal armangements,

ATAS Mo Ay

¢ Ruoars, Massissatios, OMTARKY, Canana LAZ TND  Ta: (05) 800-85060 Fax (215) B90-8575

Page 1
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AMALYTICAL SERVICES RE i lSED
Client: Jacques Whitford Environment Lid.
1200 Denisan Street

Markham, ON, CANADA
L3R 8Ga

Fax: 05-479-9326

Alln; Mahaboob Alam

Certificate of Analysis
Methodology: (Cont'd)

Date Received: August 28/2001
Dale Reporied:  September 25/2001

Lab Ref#: G214052
Lab Quote#: EGO09-0811
Client PO#: INCOD
Client Ref#: ONT34651.1

€) Determination of the moisture content of soil by weight.

ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotomeler

5) Orion Research Expandable lon Analyzer EA%40

6} Precision Mechanical Convention Oven/Sartorius Basic Balance

Sample Description: Soil
QA/QC: Refer 10 CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

>

14

Certified
Elaine Grant
A

By
Laboralory Supervisor

“Iwork recanded herein has been done in accordance with normal profestional standards using accepted testing methodologies and QASQC procedures. Philip
ytical is limited in liability 1o the 2ctual cost of the pertinent analyses dene. Your samples will be relained by PASC fora period of 30 days following reporting

i per specific contractual armangements.

Page 2
5735 MoAna Ko, Mississacs, OxTamo, Caxana Lad ING T (905) S90-850G

Fax: (905) BN-8575



Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214052
Contact: Mahaboob Alam Lab Quote#: EGQ09-0811
RE ‘! l SED Client PO#: INCO
Client Ref¥: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter {spike) EQL | Uniix Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Arsenic TP (4550CMY | 0.2 mg/kg nd 0.5 yet 114 B4 120 yes 4.4 5.0 3.5 6.5 yer yes
Aesinis TPY (3-15CM) 0.2 mp/kg nd 0.5 yes 14 B 120 yes . . . " . e
Amtimory TR {4R3CM) | 0.2 mg/kg nd 0.5 yei 104 9 157 yes 4.1 5.0 15 6.5 ¥ yes
Aoy TR (0-3.50M) 0.2 mp'kg nd 0.5 yea 100 9 157 ye1 3.7 5.0 15 6.5 yes yes
Eelenlum TP (d5-50CM) 0.1 mg/kg nd 0.5 yes 100 &0 140 yes 5.0 5.0 3.5 6.5 yes yes
Selenlum TPS {0-1.5CM) 0.2 mglkg ol 0.5 yes 100 &0 140 yed 30 50 15 6.5 yes yeI
Alumizn m 0 mgikg nd 40 yes 84 T4 125 yes m m ra na na yes
Alaminum E bl mg/kg nd 40 yes ] T4 125 yes n na fa na na ¥es
Barium TP (d5-50CH0) 5 mg/kg nd 10 yes 1] 82 113 yes 93 100 70 130 yos yes
Barium TP? (3-1.50M) 5 mglkg nd 10 yes a2 B2 113 yeu 93 [¥1] 0 130 yes yel
Beryllium TR (4830CM) | 02 mglig nd 0.4 yes 73 72 124 yeu 5.1 10 7 13 yes yes
Beryllium TP {1-2.5CM) 0.2 mglkg d 0.4 yes 4 n 124 yes 9.3 10 7 13 yes yes
Cadamium TR asscM) | 05 mg/kg nd 0.6 yes 101 ] 130 ¥e 9.8 100 n 130 ¥es yes
Cadmium TPP [0-2.5CM) (1161 mg'kg nd 0.6 yes B2 ] 180 yes 95.0 100 70 130 yes yes
Charomlum TP (45-300M) 1 mg'kg nd 2 ye3 96 72 124 yes 95 100 T 130 yes yes
Clrumium TP (D-2.50M) i mglkg d 2 yes 85 72 124 yes n 100 70 130 yes yeu
Cobale TR { 45-500M) z mplkg nd 4 yes 45 33 123 yes o4 100 70 130 yes ¥es
Cobalt TP {0-2.5CM) 2 mglkg ] 4 yes G 25 123 e Bl 100 ] 130 yes yea
Uepper TP ([ 45-50CM) 1 mglkg od 4 yes 9% 7 122 yos L 100 70 130 yes Yes
Coppst TFY ((KL5CM) 1 mglkg el 4 yes 95 78 122 yes 8 100 0 130 yes yes

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

oa
ns
nd
TR

= Unavailable due to dilution required for analysis

= Not Applicable

= Insufficient Sample Submited
= parameter not detected

= race level less than EQL

Page 1 of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : G214052
Contact: Mahaboob Alam RE Lab Quote#: EG009-0811
WSED Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL Units | Resull | Limit | Accepl | Fesult | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceplable
fron L] 50 mglkg nd 100 yes L1 85 119 yes fa n na na nu yei
ran = 50 mglkg nd 100 yes o) 25 118 yes na na na na na yei
Lesd TR (40CM) | 5 mg/ky nd 0 yes 36 L] 152 e a7 100 0 130 yes yes
Lead TPS (0-2.50M) 5 mg'kg nu ] yes 108 4% 152 yei 2] 10 0 130 yos yoI
Masganess T [ 45-30CM) 1 mglkg nd i yes a7 E5 113 yes o 100 T0 130 yes yes
Manganess T -2.50M) | mg'kg nd 2 yes 96 k] 115 yes 107 100 70 130 ¥ei yed
Mok ybdenum TFP  {45-300M) 3 mp'kg nd [ yis 15 o 210 ye§ 184 200 140 260 yes yed
Molyidernam TPV (-2.5CM} 3 mg'kg nd L] yes 118 o 10 yes 188 200 140 50 yes yes
Mickal TPP  (45-50CM) i mg'kg nd 4 yes 2 5 118 yes 78 100 70 130 yes e
Micke| TPS (B-LICH) 2 my/kg i d yes 0 8 116 yes . . . . . yes
Fhosphona = 0 mg'kg nd 40 e 108 73 130 ye1 na na n na rd yeu
s phona m 0 mgfkg fid 40 yES 12 73 130 yes na s it na ne yes
Sibvar L 1 mgkg nd p yes 103 25 200 yes n na a3 na ma yes
Silver - i mig'kg nd ] yes 136 3 100 ves na na na na na yes
Titansam L 5 mgkg od 10 yes 96 37 174 yes o na na na ra ye3
Tiuaniem L 5 mg/kg ) 10 yes a7 7 174 yes fa na a f na yes
Varadium TPS  (45-500M) 1 mg'kg nd 2 yes a2 B1 119 yes 94 100 70 130 yes yes
Yanadlum TF? (0-1.3CM]) 1 mgkg nd 1 yes o1 i1 119 yes 92 100 T 130 yes yes
L TP [ 43-500M) 5 mgkg nd i} ¥ES n 85 112 ¥es L 100 70 130 ¥ yer
Zle TP (0-2.5CH) 5 mg'kg nd 10 yes n 85 112 yes 67 100 0 130 no ye§

EQL = Estimated Quantitation Limit = lowest level of the paramater that can be quantificd with confidence
* = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficicnt Sample Submirned

nd = parmmeter not detected

TR = tace level less than EQL

Page 2 of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214052
Contact: Mahaboob Alam REWSED Lab Quote#: EGO09-0811
Client PO#; INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMFLE ID Upper Lower | Upper Lower | Upper QcC
Parameter (spike) EQL | Units | Result | Limit | Accept | Hesult | Limit | Limit | Accept Target | Limit | Limit | Accept | Acceptable
pH na 0.01 Units na na 100 o0 110 ye na na na na yea
pH n 0,01 Units na na 100 L) 110 yea na na na

yea

= Unavailable dus to dilution required for sis
na = Not Applicable =
o8 = [nyufficient Sample Submitted

od = pamameter not detected

TR = trace level less than EQL

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

Page3 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date:  September 25/2001

Contact: Mahaboob Alam RE ‘? I SED Lab Ref # : G214052
Lab Quole #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TF9 P9 ™ TPS i I
Parameler EQL | Units 10-2.5CM) 10-2,5CM) (2.5-5CM) (5-7.5CM) 10-12.5CM)
HReplicate

Antimony 0.2 mgfig 12 12 1.0 1.4 1.0

Arsenic 0.2 | mghg 61.0 62.0 42.7 4.9 418

Selerium 0.2 | mghg 59 6.2 6.8 5.5 43

Aminum 0 | mgig 5820 20] 6550 7480 11100

Rarium 5 | mgig 123 134 161 199 157

Beryllium 0.2 | mghg 05 03 0.6 0.8 0.7

Cadminm 05 | mekg 33 4.1 4.0 6.5 2.0

Chrominm 1 mpfkg % 1] 3 7 25

Cobalt T | mpig ™ B9 11 | 58

Copper 1 mgfkg 367 4 =it 950 407

firon 50 | mpfg 3B 42700 52600 84200 35800

Lead 5 mgkg 160 i1 421 548 173

I'Mln;ln:ﬁr 1 mgfkg 544 59 10 1380 540

Molybdenam 3 mg'kg od nd nd ] nd

Nickel 2 | mghg 1590 3540 5950 8550 4500

Phosphorus 0 | mpig 1320 1480 1350 1430 653

Sibver | mpkg 2 3 3 ] 3

Titaninm 5 mglkg 120 152 132 158 153

Variadium 1 mp/Eg 23 26 29 1B 28

Zinc 5 mg/kg 513 507 06 1050 465

pH 0.01 | Units 707 707 703 704 7.46

Moisture Content o | % 8.4 7.3 26.0 3.9 16.9

EQL Estimated Quantitation Limil = lowest level of the parameter that can be quantified with confidence.
m parameter not detecied | = EQL higher than listed due to dilution { } Adjusted EQL

Page 1 of 4



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001

Contzct: Mahaboob Alam REVI SED LabRef # : G214052
Lab Quote #: EG009-0811
Client PO#: [NCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

™ T ™ bi B ™

Parameter EQL | Units 12.5-15CM) 135-17.5C0) 175000 | 20-ms0My IL525CM)

AnBtimony 0.2 | mpig 1.2 15 10 1.0 0.9

Arsenic 0.2 mgkg 552 581 24 17.1 181

Selerimm 02 | mpig 6.7 42 24 10 0

Almimam 20 | mpig 11000 3850 4920 5060 §730

Barium 5 mp/ig 1l 1o 149 147 185

Beryllium 02 | mgng 0s 0.4 s 0.5 0.5

Cadmium 0.5 | mgme 42 44 24 1.7 2.2

Chromium 1 mghg kN 15 1 1 13

Cobalt 2 mg'kg o o b1 i1} 19

Copper 1 mgfkg k5! ] 1610 612 386 452

lron 50 mgfkg 56100 58100 30000 28300 26200

Lead 5 mgkg T 216 263 2z 283

Mangunese 1 mgkz 760 034 (3] 485 530

Malybdenum 3 mg/kg od nd od od od

Mickel z mpkg 5920 11300 4TBO 2500 210

Phosphoras 0 mp'kg B94 1010 160 ) 1020

ilver | mplkg 1 d 1 nd i

Titasiium 5 mp/kg 17 [ Im 152 151

Vansd iurn 1 mgikg i 3 Fi | 0 20

Zinc 5 myfip 74 126 440 kR 52

rH 0.001 | Unis 7.40 13 M 728 728

[H-:-'Hm! Content 0.01 % 180 15.0 1.1 58 7.6

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution () Adjusied EQL

Page 2 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # : G214052
Lab Quote #: EGD09-0811
Client PO#: [NCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

™ ™ | ™ I ™ | ™ {

Parameter EQL | Units ISIT5CMY | 27.530CM) 30-35CM) 35-40CM) 40-45CM)

Antimeny 02 | mekg 07 0.7 0.7 0.5 03

Arscric 02 |mghg 143 15.2 15.2 12.8 7.6

Selenium 0.2 | mge 1B 20 2.1 2.3 z.0

Ahzmisum 0 mekg 4120 w0 3230 2440 2160

Barium 5 meg'kg 115 103 84 64 42

Beryllium 0.2 | mpig 0.4 03 0.3 nd nd

Cadrnium 05 | mpiy 10 0.8 0.5 od nd

Chromium 1 mpikg 9 5 5 5

Cobah 2 | mpike 1 1 8 &

Cogper i mpikg 24 176 123 85 44

from 50 mpkg g 17500 15600 Q570 6450

Lead 5 mgikg 180 127 165 45 28

Manganese 1 mglig 19 324 183 170 oo

Molybdenum 3 mgfig od nd nd nd nd

Nickel 2| mgg 1270 1020 756 583 31

|Phesphorus 20 mgfg T3 il 748 619 475

Sitver 1 mpfep nd o nd nd nd

Titanium 5 mgfkg 126 119 106 89 57

Vasadium 1 mg kg 15 15 13 a 9

Finc 5 | mghg 36 209 155 £7 49

H 0.01 | Unis .36 7.36 7.25 7.03 6.97

Muisture Conlent 001 | % 313 336 422 48.8 52.1

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence,
nd parameter ool detected | = EQL higher than listed due o dilution | ) Adjusied EQL

Page 3 0f 4




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. REVISED Report Date:  September 25/2001]

Contact: Mahaboob Alam Lab Ref # : G214052
Lab Quole #: EGD09-0811
Clienl PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

™ | ™ ™ [ ™ ™
Parameter EQL | Units 45.50CM) 45.50CM) 7.5-10CM) 0-75CM) 95-100CM)
Replicate

Antimony L1 mi'kg 0.z [} .9 nd nd

A rsenic 02 | mpig 32 1 9.0 0.5 24

Seleniurn 02 | mpig 0.5 05 13.1 nd Bd

Aluminurn 20 mekg 2l10 2040 1550 31780 5690

Barium 5 | mpng 24 Fa) 203 pal 30

Beryllinm 02 mgikg nd nd 0.7 nd nd

Cadrmitm 0.5 mgfkp nd nd 81 nd nd

Cheacmium 1| mafig 4 4 7 7 10

Cobakt T | mgag 2 2 185 z 3

Copper 1 | mgng 16 15 1200 3 5

tran 0 | mefg 3390 3120 119000 4570 TR0

Lead 5 mg'kg B 9 421 9 5

Munganess 1| mpe &3 4l 1550 3 71

Molybd enum 3| mpie od od B nd nd

Nickel 1 | mpig 128 110 11800 6 14

'lPhspbm; 20 mgikg 395 365 1320 283 350

Silver 1 mifkg nd nd 7 nd od

Titariium 5 | mang 124 s 175 154 284

Varsdhum 1 mg kg & & 1) 12 20

Zine 5| mag 2l 20 1380 19 paf

pH 0.01 Units 6.99 6.59 7.20 6.96 6.80

Moisture Content 0.01 * pak FLE 17.9 18.0 39

EQL Estimated Quantitation Limit = lowest level of the pammeter that can be quantifisd with confidence.
nd parameter not detecied ! = EQL higher than listed due to dilution { ) Adjusted EQL

Pagedof 4



Client: Jacques Whitford Environment Lid.
1200 Denison Street
Markbam, ON, CANADA

L3R BG6
Fax: 0905-479-9326 RE VI S ED
Alln: Mahaboob Alam

Certificate of Analysis

Date Received:
Drate Reported:

Lab Ref#:

Lab Quoted:
Client PO#:
Client Ref#:

August 28/2001
September 25/2001
G214052
EGDO9-0811

INCO

ONT34651.1

Additional Comments:

ICAP Analysis of Soil:

The digestion and post digest spike recovery for Zinc for sample TP9{0-2.5CM) is below QC

criteria (67 % recovery, 70-130% acceptance.) This sample appears 1o be a charcoal like material

which may be affecting the spike recoverys.

Revised Report:
Antimony added.



LABORATORY USE ONLY

PHILIP ANALYTICAL SERVICES
Tel: (30)5) BI0-8566 Work Order: P
—— 735 McAdam Road Fax: .
Mississauga, Ontario L4Z IN$ W:,ts: fgﬁ;-g?;:ga:g Comments: G (l-i_% U{) L
CHAIN OF CUSTODY RECORD
Client: TWEL PAS Quote # : TWEL- ZNCC" Page of
_ MARKEAM - AUG2E°91 py 349
Chent Project # ; -QN T 3# é 5" f
Contact: H . HLA_ M 5a,|'|'|,p|:d. by HI ALH‘M
Phone: Fux; -;} Please specify Guideline (if applicable) )
Amlitysis Required: TAT (Turnaround Time) P-Qc’f ocoe
Tvoice 1o (if othet than above): S | l 1 | PLEASE PROVIDE ADVANCE NOTICE
o ' : ; FOR RUSH PROJECTS
‘:‘ “oMe excepilons apply. please contact Lab
~ &7 Business Days
- t | |
7= L . - RUSH  Specify Date
g Time
Sgpple Client Sample 1.0, Date Time |%) X | Sample Noof | Comments/Contamination/
L Sampled Sampled | b~ _EL-. . ~ Matrix . Containers Site History
TP (B0~35<) vl | . Sott | | Fotlon)
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8 i .I .
9 | I | |
] ' _'|
1 i | PR
12 ' o

|'l

Samples Relinguished to PAS by
(Client Signature)

Date: | 'ﬁ:r.n:

| Method of Shipment

Samples Received in lab by:

R, COCTE-11-00

White: Philin 1w Mull- :

Condition of samples upon receipt at lab;

/‘LL

r:,f/o,?}l?l . ((.5O

Pink: Receiver

Coldenrod: l"lunm
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LABORATORY USE ONLY

PHILIP ANALYTICAL SERVICES
Tel: (30)5) BI0-8566 Work Order: P
—— 735 McAdam Road Fax: .
Mississauga, Ontario L4Z IN$ W:,ts: fgﬁ;-g?;:ga:g Comments: G (l-i_% U{) L
CHAIN OF CUSTODY RECORD
Client: TWEL PAS Quote # : TWEL- ZNCC" Page of
_ MARKEAM - AUG2E°91 py 349
Chent Project # ; -QN T 3# é 5" f
Contact: H . HLA_ M 5a,|'|'|,p|:d. by HI ALH‘M
Phone: Fux; -;} Please specify Guideline (if applicable) )
Amlitysis Required: TAT (Turnaround Time) P-Qc’f ocoe
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AMALYTICAL SERVICES .l
Clienti:  Jacques Whitford Environment Lid, Date Ee iped: September 12/2001
1200 Denison Street Drate e . - Septemnbas 1972001
Markham, ON, CANADA Lab Refir G214452
L3R 8G6 Lab Quote#': EG009-0811
Client PO#: INCO
Fax: 905-479-9326 Client Ref#: ONT34646

Altn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenivm, Hydride Generation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required

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

Atomic Absorption.
U.S. EPA Method No. 7061(Modifications)

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

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

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

5) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QAJQC procedures, Philip

Analytical is limited in liability to the actual cost of the pertinent anzlyses done. Your samples will be retained by FASC for a pericd of 30 days following reporting
of 85 per specific conracnial armangemenis,

Page 1
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ANALYTICAL SERVICES

Client: Jacques Whitford Environment Ltd. Date Recei
1200 Denison Street Date Reporied:
Markham, ON, CANADA Lab Ref#:

L3R 8G6 Lab Cuote#:
Client PO#:
Fax: S05-479-9326 Client Ref#:

Attn: Mahaboob Alam

Analysis Performed:

Methodalogy:

All work reconded herein has been done in accordance with normal
Analytical is limited in liability to the actal cost of the pertinent

Certificate of Analysis

Arsenic, Hydride Generation AA

Antimony, Hydride Generation, Digestion Reguired
Selenium, Hydride Generation

17 Element ICP Scan

pH, Hydrogen lon Activity, Extraction Required
Mauoisture Content

1) Analysis of arsenic in s0il by Hydride Generation
Atomic Absorption.
U.5. EPA Method No. 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
U8, EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. 774 1(Modification)

4} Analysis of Irace metals in soil by Inductively Coupled
Flasma Spectrophotometry.
U.S. EPA Method No. 6010
(Ministry of Environment ELSCAN)

5) Analysis of pH in soil by elecirode.
U.S. EPA Method No. 9045

or as per specific contractual arrangements.

735 MeAnas Rosn, Misssaton, Onmari, Casapas L4Z TND  Te (905) 820-8500

Froc (905) HUHE5TS

September 25/2001

G2

14050

EGO09-0B11

INCO

ONT34651.1

Page 1

professional standands using accepted testing methodologies and QAMQC procedures. Philip
analyses dene. Your samples will be retained by PASC for 2 period of 30 days following reporting
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AMALYTICAL SERVICES

Client: Jacques Whitford Environment Lid. Date Received: August 2812001
1200 Denison Street Date Reported:  Seplember 25/2001
Markham, ON, CANADA Lab Ref#: G214050
L3R BG6H Lab Quote#': EG009-0B11

Client PO#: INCO

Fax: 805-479-9326 Client Ref#': ONT34651.1

Atin: Mahaboob Alam

Certificate of Analysis

Methodology: (Cont'd)
6) Determination of the moisture content of soil by weight,
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectropholometer
5) Orion Research Expandable Ion Analyzer EAS40
6) Precision Mechanical Convention Oven/Sarterius Basic Balance

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

Certified By L
Elaine Grant
1 ager

2

By
Laboratory Supervisor

All werk recorded herein has been done in accondance with normal professional standards using accepted testing methodologics and QA/QC procedures. Philip
Analytical is limited in Lability 12 the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
or as per specific contraciual armangements.

Page 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : 214050
Contact: Mahaboob Alam RE‘ 71' Lab Quote#: EG009-0811
SED Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Cverall
SAMPLE I Upper Lower | Upper Lawer | Upper oC
Parumeter {spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accopt | Result | Target | Limit | Limit | Accept | Acceptable
Arenie TPIT R-15CM) 0.2 mglkg nd 0.5 yea 114 B 120 yes 432 5.0 15 6.3 yet yei
Arienic TPIT {45-500M) 02 mp'kg nd 0.5 yes 17 B4 120 yes 18 50 35 6.5 yes yes
Arsanic TP (-J5CM) 0.2 mg'kg nd 0.5 yei 17 84 120 yes 54 5.0 i3 6.3 yei yei
Antimany TRIT (0-2.50M) 0.2 mglkg nd 0.5 = 14 19 157 yes 39 5.0 15 6.3 yes ¥es
Antimony TH7Us500M | 02 mg/kg nd 0.5 yes 114 9 157 yes 4.0 5.0 3.5 6.5 yes ves
Antimormy TF3 (3-33CM) 0.2 mg'kg i 0.5 yeI 100 ri 157 yes 4.7 5.0 3.3 6.3 yes ye3
Selonium TRITE2ICM) | 0.2 mglkg nd 0.5 yes 50 &0 140 yes i6 5.0 35 6.5 e yes
Selenjum TPIT (45-500M) 02 mgkg md 0.5 yes 120 &0 140 yes 50 5.0 15 6.5 =] yes
Selersum T (0-35CM) 0.2 mgkg nd 0.5 yes 100 &0 140 yes 4.9 5.0 35 6.3 yes yea
Alaminum m 0 mg/kg nd & yer 102 74 125 yes i ™ na i n yes
Alesninum L] 1 mgkg nd 44 yes L] 74 125 yes na na na na na yis
Alurmsinum na 0 mg'kg nd 40 yes ¥ T4 115 yes na na na na na yes
Bazium TPI7 ([D-13CM) 3 mgkg nd 10 ]I'.H 100 ¥ 113 yes a1 100 i 130 yes yea
Basium TPIT (A-50CH) 5 mg'kg ad 10 yei 98 52 113 ves 95 10 70 130 yes yes
Barium TP (35CM) 5 mgikg d 10 yes 96 B2 13 yes 88 100 0 130 yer yeu
Beryllium TPIT (=2.3CM) 0.2 mg'kg nd 0.4 yes B4 iy 124 yes 9.4 10 7 13 yes yes
Beryllium TPIT (45-50CM) 0.2 mgikg il 0.4 yes BO 72 124 yes 53 10 7 13 yes yei
Beryllium TP (H:-35CM) 0.2 mg/kg nd 0.4 yes 76 ) 124 yes B.d 10 q 13 yes yes
Pk TPIT {-1.5CM) 0.5 mg/ig i 0.6 yes 162 o 180 yea 95.4 1K) T 130 yer yes
Cadmum TPIT (45-500M) 0.5 mg/kg nd 0.6 yes 112 ] 18D yed 911 100 70 130 yes yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quansified with confidence
* = Unavailable duz w dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitied
od = parameter not deected

TR = trace level less than EQL

Page | of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214050
Contact: Mahaboob Alam RE V I SED Lab Quote#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank ess % Recovery Matrix Splke Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (splle) EQL | Unils | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Caimisam TP (M-35CM) 0.5 mg/kg od 0.6 yes 143 o 180 yer 85,7 100 70 130 yes yes
Chromium TPIT {-2.5CM) | mg/kg od 1 ye1 108 T2 124 yes ) 100 70 130 yes yei
Chromium TRIT (45-50CM) i mg/kg ol Z yes 104 n 124 yes &1 100 0 130 yes yes
Chromium TR DO-25CM) 1 mg/kg nd 2 yes 104 7 124 yes 29 100 70 130 yes yes
Sl TPIT i-2.5CM) rd mg/kg nd 4 yes 10z BS 123 yes 4 1040 70 130 yei yes
= TPIT (43-30CM) 2 mg/kg il 4 yes il 85 123 yes % 100 70 130 yes yes
Coball TF3 (0-35CM) 2 mg/kg nd 4 yes 4 85 173 yes 5 100 70 130 yes yes
-~ TPIT @-2,50M) 1 my /g nd 4 ez 107 bl 122 Yes 98 100 70 130 yen yea
gt TPIT {45-50CM) 1 mg/kg nd 4 yes 100 78 122 yes 1] 100 70 130 yes yes
Copper TP (0-35CM) 1 mglkg wl 4 ye 97 78 122 yes 84 100 70 130 yes yes
o a i mp/kg nd 100 yes o0 &5 1ne yes na na na na na yes
Irom L] 50 mgikg nd 100 yes o6 B3 1% ye3 na na na na na yes
Iron m 50 mglkg nd 100 ¥e3 o 85 119 yes na na na na na yes
Lesd TPIT {0-2.30M) 5 mg/kg nd 10 yes 107 44 152 yes 110 100 T 130 yes yes
Lz TRIT (43-30CM) 5 mg/kg nd 1o yed 106 a8 152 yes 87 100 T 130 yes yes
Led TF3 (30-13CM} 5 mg/kg nd 10 yea B a8 152 yes 85 100 70 130 ye yes
Musgancie TPIT @-2.5CM) I mg'kg od 1 yes 103 85 115 yes o4 100 m 130 ye3 yes
Mungancae TRIT (45-50CM) 1 mgfkg nd 2 yes 11| 35 115 yes 21 100 70 130 yes yes
Manganese TP OEM) 1 mglkg wl 2 yes 97 85 115 yes T4 100 ™ 130 yes yes
Mokybndeomam TPIT @-2.5CM) 3 mi/kg nd [ yei 130 0 210 yra 186 200 140 260 yes yes

EQL = Estimatcd Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Upavailable due w dilution required for analysis

o2
ns
nd
TR

= Not Applicable

= [nsufficicot Sample Submited
= parameter not detected

= trace level less than EQL

Page 2 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. REWSE Lab Ref # : G214050
Contact; Mahaboob Alam D Lab Quote#: EG009-0811

Client PO#: INCO

Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Mutrix Spike Overall
SAMPLE D Upper Lower | Upper Lower | Upper Qc

Parameter {=pdie) EQL Units Besult | Limit | Accept | Result | Limit | Limit | Accept | Resull | Target | Limit | Limit | Accept | Acceptahle
Mol phdemum TPIT (45-500M) 3 mglkg nd [ vt 113 ] 210 yes 177 200 140 260 yes yed
Mol ybdamum TF (0-35CM) k] mg/kg nd [ yes 104 [i] 210 yes 169 200 140 160 yes yes
Hicl TRIRLICH) | 2 mg/kg nd 4 yes 98 8 16 | yes . . . . . yes
Miekel TPIT (43-50CM) 2 mglkg nd 4 ye1 96 85 116 yed g3 100 T 130 yeu yea
Mickal TP3 (W-15CH) z mglkg nd 4 vt o1 26 16 yes 24 1 0 130 e yeu
Prempharu = 0 mg/kg nd 40 yes 111 n 130 yes na na na ra na ¥el
Frrasphorus - 0 mg/g nd 40 yes 114 7 130 =1 na ma na ma na yes
Phosphorus e 0 mgkg nd 40 yes 116 73 130 yes na na na na na s
Silver - | mglkg nd 1 yed 111 15 200 yes na na na na na yed
Silver na ! m/kg nd 2 yes 134 25 200 ye3 na na na na n yea
Sltver na 1 mg/'kg nd 2 yes 138 25 200 yes n n na m na yes
Titanitem & 5 mg/kg nd 10 yes 119 kT) 174 yes na na ma na na yes
Timnium na 5 mg/kg nd 10 yes 126 7 174 yes na na na na na yes
Tinlum = 5 mp'kg ™ 10 yes 131 ¥ 174 yes na i a na i yes
Vanaium TRIT (-1.3CM) 1 mg/kg od i el 105 Bl 119 yes 6 104 70 130 yes yes
Vanadium TPIT (43-50CM) 1 mgikg md 2 yes [Ler] L 1y ye3 a1 100 0 130 yes yes
Vanadium TF3 (30-15CM) 1 mgikg md yes w Bl 119 yes 1) 1040 T 130 ye3 yes
Zinc TPIT {0-2,5CM) 5 mgfkg nd ] yes 101 B3 112 1= ] 104 100 70 130 yes yes
Tire TPIT (45-30CM) 5 mgkg nd 10 yei 98 BS 112 yes By ] 0 130 yes yes
Zinc TFI (0-35CM) 5 mgfkg nd 1 yes ol 5] 112 yes Bl 100 T 130 ¥es yel

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

L]

JREE

= Unavailable due to dilution required for analysiz

= Not Applicable

= Insufficient Sample Submitted
= parameter not detected
= trace level less than EQL

Page3 of 4
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s—— 735 McAdam Road : DY
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CHAIN OF CUSTODY RECORD '
Client: TME& : PAS Guote # : TWEL"‘INQQ S . Page _of -
HAR-KHAM Client PO, # -
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— Clrenl Project # ==
Contact; M' HALHM 3 Sampled by: H i f"jl‘_!q n’f
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Syguple Client Sample LD, Daiz Time J % Sample No.of Comments/Contamination/
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : 214050
Contact: Mahaboob Alam RE‘ 71' Lab Quote#: EG009-0811
SED Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Cverall
SAMPLE I Upper Lower | Upper Lawer | Upper oC
Parumeter {spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accopt | Result | Target | Limit | Limit | Accept | Acceptable
Arenie TPIT R-15CM) 0.2 mglkg nd 0.5 yea 114 B 120 yes 432 5.0 15 6.3 yet yei
Arienic TPIT {45-500M) 02 mp'kg nd 0.5 yes 17 B4 120 yes 18 50 35 6.5 yes yes
Arsanic TP (-J5CM) 0.2 mg'kg nd 0.5 yei 17 84 120 yes 54 5.0 i3 6.3 yei yei
Antimany TRIT (0-2.50M) 0.2 mglkg nd 0.5 = 14 19 157 yes 39 5.0 15 6.3 yes ¥es
Antimony TH7Us500M | 02 mg/kg nd 0.5 yes 114 9 157 yes 4.0 5.0 3.5 6.5 yes ves
Antimormy TF3 (3-33CM) 0.2 mg'kg i 0.5 yeI 100 ri 157 yes 4.7 5.0 3.3 6.3 yes ye3
Selonium TRITE2ICM) | 0.2 mglkg nd 0.5 yes 50 &0 140 yes i6 5.0 35 6.5 e yes
Selenjum TPIT (45-500M) 02 mgkg md 0.5 yes 120 &0 140 yes 50 5.0 15 6.5 =] yes
Selersum T (0-35CM) 0.2 mgkg nd 0.5 yes 100 &0 140 yes 4.9 5.0 35 6.3 yes yea
Alaminum m 0 mg/kg nd & yer 102 74 125 yes i ™ na i n yes
Alesninum L] 1 mgkg nd 44 yes L] 74 125 yes na na na na na yis
Alurmsinum na 0 mg'kg nd 40 yes ¥ T4 115 yes na na na na na yes
Bazium TPI7 ([D-13CM) 3 mgkg nd 10 ]I'.H 100 ¥ 113 yes a1 100 i 130 yes yea
Basium TPIT (A-50CH) 5 mg'kg ad 10 yei 98 52 113 ves 95 10 70 130 yes yes
Barium TP (35CM) 5 mgikg d 10 yes 96 B2 13 yes 88 100 0 130 yer yeu
Beryllium TPIT (=2.3CM) 0.2 mg'kg nd 0.4 yes B4 iy 124 yes 9.4 10 7 13 yes yes
Beryllium TPIT (45-50CM) 0.2 mgikg il 0.4 yes BO 72 124 yes 53 10 7 13 yes yei
Beryllium TP (H:-35CM) 0.2 mg/kg nd 0.4 yes 76 ) 124 yes B.d 10 q 13 yes yes
Pk TPIT {-1.5CM) 0.5 mg/ig i 0.6 yes 162 o 180 yea 95.4 1K) T 130 yer yes
Cadmum TPIT (45-500M) 0.5 mg/kg nd 0.6 yes 112 ] 18D yed 911 100 70 130 yes yes

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quansified with confidence
* = Unavailable duz w dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitied
od = parameter not deected

TR = trace level less than EQL

Page | of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214050
Contact: Mahaboob Alam RE V I SED Lab Quote#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank ess % Recovery Matrix Splke Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (splle) EQL | Unils | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Caimisam TP (M-35CM) 0.5 mg/kg od 0.6 yes 143 o 180 yer 85,7 100 70 130 yes yes
Chromium TPIT {-2.5CM) | mg/kg od 1 ye1 108 T2 124 yes ) 100 70 130 yes yei
Chromium TRIT (45-50CM) i mg/kg ol Z yes 104 n 124 yes &1 100 0 130 yes yes
Chromium TR DO-25CM) 1 mg/kg nd 2 yes 104 7 124 yes 29 100 70 130 yes yes
Sl TPIT i-2.5CM) rd mg/kg nd 4 yes 10z BS 123 yes 4 1040 70 130 yei yes
= TPIT (43-30CM) 2 mg/kg il 4 yes il 85 123 yes % 100 70 130 yes yes
Coball TF3 (0-35CM) 2 mg/kg nd 4 yes 4 85 173 yes 5 100 70 130 yes yes
-~ TPIT @-2,50M) 1 my /g nd 4 ez 107 bl 122 Yes 98 100 70 130 yen yea
gt TPIT {45-50CM) 1 mg/kg nd 4 yes 100 78 122 yes 1] 100 70 130 yes yes
Copper TP (0-35CM) 1 mglkg wl 4 ye 97 78 122 yes 84 100 70 130 yes yes
o a i mp/kg nd 100 yes o0 &5 1ne yes na na na na na yes
Irom L] 50 mgikg nd 100 yes o6 B3 1% ye3 na na na na na yes
Iron m 50 mglkg nd 100 ¥e3 o 85 119 yes na na na na na yes
Lesd TPIT {0-2.30M) 5 mg/kg nd 10 yes 107 44 152 yes 110 100 T 130 yes yes
Lz TRIT (43-30CM) 5 mg/kg nd 1o yed 106 a8 152 yes 87 100 T 130 yes yes
Led TF3 (30-13CM} 5 mg/kg nd 10 yea B a8 152 yes 85 100 70 130 ye yes
Musgancie TPIT @-2.5CM) I mg'kg od 1 yes 103 85 115 yes o4 100 m 130 ye3 yes
Mungancae TRIT (45-50CM) 1 mgfkg nd 2 yes 11| 35 115 yes 21 100 70 130 yes yes
Manganese TP OEM) 1 mglkg wl 2 yes 97 85 115 yes T4 100 ™ 130 yes yes
Mokybndeomam TPIT @-2.5CM) 3 mi/kg nd [ yei 130 0 210 yra 186 200 140 260 yes yes

EQL = Estimatcd Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Upavailable due w dilution required for analysis

o2
ns
nd
TR

= Not Applicable

= [nsufficicot Sample Submited
= parameter not detected

= trace level less than EQL

Page 2 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. REWSE Lab Ref # : G214050
Contact; Mahaboob Alam D Lab Quote#: EG009-0811

Client PO#: INCO

Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Mutrix Spike Overall
SAMPLE D Upper Lower | Upper Lower | Upper Qc

Parameter {=pdie) EQL Units Besult | Limit | Accept | Result | Limit | Limit | Accept | Resull | Target | Limit | Limit | Accept | Acceptahle
Mol phdemum TPIT (45-500M) 3 mglkg nd [ vt 113 ] 210 yes 177 200 140 260 yes yed
Mol ybdamum TF (0-35CM) k] mg/kg nd [ yes 104 [i] 210 yes 169 200 140 160 yes yes
Hicl TRIRLICH) | 2 mg/kg nd 4 yes 98 8 16 | yes . . . . . yes
Miekel TPIT (43-50CM) 2 mglkg nd 4 ye1 96 85 116 yed g3 100 T 130 yeu yea
Mickal TP3 (W-15CH) z mglkg nd 4 vt o1 26 16 yes 24 1 0 130 e yeu
Prempharu = 0 mg/kg nd 40 yes 111 n 130 yes na na na ra na ¥el
Frrasphorus - 0 mg/g nd 40 yes 114 7 130 =1 na ma na ma na yes
Phosphorus e 0 mgkg nd 40 yes 116 73 130 yes na na na na na s
Silver - | mglkg nd 1 yed 111 15 200 yes na na na na na yed
Silver na ! m/kg nd 2 yes 134 25 200 ye3 na na na na n yea
Sltver na 1 mg/'kg nd 2 yes 138 25 200 yes n n na m na yes
Titanitem & 5 mg/kg nd 10 yes 119 kT) 174 yes na na ma na na yes
Timnium na 5 mg/kg nd 10 yes 126 7 174 yes na na na na na yes
Tinlum = 5 mp'kg ™ 10 yes 131 ¥ 174 yes na i a na i yes
Vanaium TRIT (-1.3CM) 1 mg/kg od i el 105 Bl 119 yes 6 104 70 130 yes yes
Vanadium TPIT (43-50CM) 1 mgikg md 2 yes [Ler] L 1y ye3 a1 100 0 130 yes yes
Vanadium TF3 (30-15CM) 1 mgikg md yes w Bl 119 yes 1) 1040 T 130 ye3 yes
Zinc TPIT {0-2,5CM) 5 mgfkg nd ] yes 101 B3 112 1= ] 104 100 70 130 yes yes
Tire TPIT (45-30CM) 5 mgkg nd 10 yei 98 BS 112 yes By ] 0 130 yes yes
Zinc TFI (0-35CM) 5 mgfkg nd 1 yes ol 5] 112 yes Bl 100 T 130 ¥es yel

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

L]

JREE

= Unavailable due to dilution required for analysiz

= Not Applicable

= Insufficient Sample Submitted
= parameter not detected
= trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. REVI Lab Ref # : G214050
Contact: Mahaboob Alam SED Lab Quoted: EGO05-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lawer | Upper QcC
Parameter (spike) EQL | Units | Resull | Limil | Accept | Result | Limit | Limit | Accept Target | Limit | Limit | Accepl | Acceplable
pH L] 0.0l Unity na m na ol 110 YL na na na na yes
pH = 0.0l Unils na na na L] 110 yes na na na na yes
pH L] .o Units n n L o 1o yes na na ns n yes

* = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Iosufficient Sample Submimad
nd = pammeter not dewectad

TR = trace level less than EQL

EQL = Esimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001
Contact: Mahaboob Alam RE v I SED Lab Rel # : G214050

Lab Quote #: EGO09-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1
TP17 17 TPIT TFI17 ™I7
Parameter EQL | Units (0-2.5CM) {0-2.5CM) (2.5-50M) (5-7.5CM) {35-40CM)
Replicate
02 mg'kg 0.8 0.8 1.7 1.7 0.2
02 | mpmg 2.7 127 479 712 4.5
01 | mphg 29 iz 4.6 45 0.4
20 mg'kg a0 3370 4300 4050 1530
5 mg'kg 76 82 112 113 8
0.2 mg/kg 03 03 0.5 0.4 nd
0.5 mpfkg 1.6 12 ie 5.0 nd
1 me'kg 21 24 48 51 4
2 meTkg 48 50 1 100
1 me'kg 262 265 589 764 16
50 me'kg PR 2RE00 H2400 E2900 4630
5 me'kg 116 26 398 448
1| mpkg 541 519 1040 1290 b
3 mgkg nd nd 3 5 nd
2 | mpng 2200 2220 5310 6660 B
20 mgkg 945 R4 1320 1100 45%
1 me'kg | 1 ] 4 od
5 mgkg 5 20 .13 105 113
1 | mpikg 15 15 26 24 [
5| mafkg 400 406 §25 1120 44
0.0 Units G35 6.87 6.81 6. B6 T34
0.01 % 213 1.4 18.2 15.9 9.45

EQL Estimated Quantitation Limil = lowest level of the parameter that can be quantified with confidence.
nd parameter not detecied | = EQL higher than listed due to dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001

Contact: Mahaboob Alam REVI SED Lab Ref # : G214050
Lab Quote #: EGD09-0811
Client PO¥: INCO

Analysis of Seoil, expressed on a dry weight basis Client Ref#: ONT34651.1

P17 P17 TFI7 TPI7 TPI7
Parameter EQL | Units [40-45CM) (45-500M) fssocMy | @.s-100m) (T0-75CM)
Replicate

Antimony 0.2 | mghg 0.4 0.2 0.2 1.6 nd

Arsenic 0.2 mgkg 6.3 4.5 4.0 7.0 0.7

|Sebeniem 0.2 | mghg o od nd 48 nd

| Atuminum 0 | mpkg 1190 1200 1160 4040 1980

Barfum 5 mpkg 14 10 10 108 B

Beryliium 0.2 | mpig nd ot nd 0. nd

Cadmium 0.5 | mpig nd nd nd 43 od

Chromium i mp/ig 4 4 4 37 4

Cobalt 2 mgikg nd nd nd €N nd

Copper | mgiig 6 4 3 9B 4

Ircn 50 mgiig 1830 1640 1530 TH0D 3050

Lead 5 mgikp 5 nd 11 476 5

Manganese 1 | mgmg 18 17 17 1140 25

Moltybdemm 3 mgkg nd nd nd 3 nd

Mickel 2| mphg EE n 20 B350 11

Phosphorus 20 | mphg 61 168 143 583 19

Sitver 1 | mehg nd nd nd 4 ad

Titaniaem 5 | mghs 143 12 126 125 124

Vamadium 1| meng 5 6 & 19 9

Zine 5 | mpkg 10 L] E: 1030 13

rH 0.01 | Unis 139 7.58 7.60 7.0 7.61

[Moisture Centent ool | % 7.48 3m .76 17.0 5.00

EQL Estimated Quantitation Limit = Jowest level of the parameter that can be quantfied with confidence.
nd parameter nof detected | = EQL higher than listed due 1o dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacgues Whitford Environment Litd. Report Date:  September 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # : G214050
Lab Quote #: EGD09-0311
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TPI7 TPi7 TPIT ™7 | ™I

Parameter EQL | Units (95-1000M) 10-12.5CI) 11.5-15CM) 15-17.5CM) 17.5-20CM)

Antimany 02 | mplkg od 06 0.6 0.5 0.5

Arsenic 0.2 mp'kg 0.5 1 122 6.6 6.4

Sclenium 0.2 mgikg od | 1.0 [LR] 0.8

Aluminum 20 mp/kg 1450 6650 T 23R0 4490

Bariurn 5 mgkg | 109 2] i3 b]|

Beryllinm 0.2 mgikg nd 05 03 rd 0.5

Cadraium 0.5 | mpikg nd 27 0.8 od nd

Chromium 1 mgikg ] 16 B & 5

Cobalr r] mgfig nd 5 L] 4 1

Copper 1 mglkg 2 548 152 58 45

lron 0 mglig 290 25100 11500 7210 2840

Lead 5 mg /g nd 170 &7 54 41

Manganess I mg/kg 17 47 P 130 27

Molybdenum 3 mgfkg nd ™ d nd nd

Nickel 2 mgfkg 4 700 a0 333 208

Phasphorus n mgkg 246 802 518 530 519

Sitver 1 mgkp od 1 nd nd rd

Titanium 5 mgfkg o 147 L 7 134

Vanadium | mekg 5 15 11 L] 11

Zinc 3 mgkg 11 Bk 139 100 17

rH 0.01 | Units 744 .06 717 701 7.28

|Moisture Content oo | = 4.45 160 132 2.81 1.5

EQL Estimated Quantitation Limit = lowest level of the parameter thal ean be quantificd with confidence.
nd parameter not detected | = EQL higher than listed dus to dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. ) Report Date:  September 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # G214050
Lab Quote #: EGD09-0811
Client PO#: INCC

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TRIT IT ™IT THT ™I?T

Paramrter EQL | Unils WnscM) | ns2sCM | 2527.5CM) | 27.5-300M) 30-30,5CM)

Antimaomy 0.1 mgfkg 05 0.5 05 0.4 03

Arsenic 0.2 | mghg 53 5.1 4 3.7 17

Selentum 0.1 mg'kg 1.0 0.6 0.7 0.6 0.3

Aluminum 20 | mgng 9710 4370 3380 2570 1770

Barium 5 | mphe 02 57 58 48 EL

Berylium 02 | mpkg 13 0.5 0.4 0.3 od

Cadmium 0.5 | mghg 09 1.0 0.5 od nd

Chromium 1 mg'kg 4 ] 5 5 4

Cobalt 2 | mghg | 4 4 d

Copper 1| mpg 47 36 9 25 13

fren 50 | mgfkg 12300 13400 11000 7930 6590

Lead 5 | mgng 36 53 46 43 3]

Mangancse 1 mgfkp 423 i rall 160 12

Malybdenam ] mg'kp el nd nd i nd

Nickel 2 mp'kg 177 240 179 116 47

Phispho s 20 mgkg 510 7 664 574 534

Sitver 1| meis nd nd ad nd nd

THanium 5 | mpg 244 159 121 o5 n

Vanadium 1 mg'kg 12 13 10 7 T

Zinc 5 | mpeg 105 124 104 78 57

1 0.01 | Unis 742 133 739 7.3 733

|Modsture Content 0.m % 13.6 136 13.3 14.6 12.0

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
d parameter not detecied | = EQL higher than listzd due to dilution () Adjusted EQL
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Philip Analytical Services Corp
Report of Analysis

REVISED

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001

Contact: Mahaboob Alam LabRef & : G214050
Lab Quote #: EGO0I9-0811
Client PO#: INCO

Analysis of Scil, expressed on a dry weight basis Client Ref#: ONT34651.1

™ TF3 TP3 TF3 TP
Paracneter EQL | Units (0-2.5CM) @5scM) | (0ascM) | (30-350M) (5-40CM)
Replicate

Antimony 0.2 | mpkg 0.6 0.7 0.2 02 0.2

Arsenic 0.2 | mpis 15.8 24.8 2.8 3.0 16

Selenium 02 | mgke 46 50 0.4 0.3 nd

Aluminum, 20 | mphg 10600 15000 17700 19300 20500

Barium 5 | mpig 123 154 121 129 147

Beryllinm 0.2 | mpks 0.7 1.1 0.9 0.9 1.0

Cadmium D5 | mphg 1.1 14 nd d nd

Chromium 1 mpkg 11 25 26 kL) L

Coball 2 mpkg 62 62 16 17 1]

Copper 1 mplkg 461 597 24 25 i5

Iron 50 | mpikg 13700 17900 24800 26100 30900

Lead 5 mpikg 46 48 10 14 10

Manganese 1 mgikg 50 2 o 214 3

Molybdemum 3 mgikg od nd nd nd nd

Mickel 2 mgfig 2650 35590 47 52 a2

Phosphorus 20 mgfkg 1100 1100 168 %0 500

Silver 1 mglkg ] 2 ™l d nd

Titaniurn 5 | mgig £ &1 192 215 218

Vanadium 1 myg/kg b 27 35 38 3

Zine 5 mgkg 124 135 68 T b

pH 0.00 | Uniss 6.73 6.71 6.8 6.81 7.14

Moiture Content 001 | % 7.0 3.7 15.6 15.6 1832

EQL Estimated Quantitation Limit = lowes! level of the parameter that can be quantified with confidence.
nd parameter not detecisd | = EQL higher than listed due 1o dilution [ ) Adjusied EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environmen! Lid. REVISED Report Date:  Seplember 25/2001
Contact: Mahaboob Alam Lab Ref # : G214050

Lab Cuote #: EGO09-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1
TF3 TP3 TF3 TP3 3
\Parameler EQL | Units (40-45CM) (45-50CM) (5-7.5CM) | (7.5-100M) (70-75CM)
Antimony 02 mikg 02 0.3 0.7 0.6 04
Arsenic 0.2 | mpks 18 42 7.9 4.1 83
Sebenium p2 mg'kg nd nd 7.5 8.1 od
Alurninum 0 mg'kg 21400 20800 16100 16500 17800
| Barium 5 mg'kg 154 157 1sd 168 144
Beryllium 0.2 mgikg 1.0 0.9 12 1.2 0.3
Cadmijum 0.5 mglkg nd nd 1.8 1.9 nd
Chromium 1 mgkg 3l 10 27 29 25
Cabalt 2 | mpag 13 14 ] B5 13
Copper 1 mgfkg 30 3 B3B B41 i
Ircn 50 | mgfig 17 41400 20200 21400 12000
Lead 5 mgfig 135 16 L 3 L 1
Manganese | mgfkg i} 110 178 185 474
Molybdenun 3 mgfkg nd nd od ned nd
Nickel z | mpg 0 45 5720 5910 32
Phosphons 20 me'kg 11 612 1100 1110 551
Silwer 1 megkg nd nd 3 3 nd
Titani:m 3 mekg i 155 &9 &9 275
Vanadium 1 me'kg 41 40 El s as
Zinc L mp'kg 71 7l 162 161 62
rH o.m Unity 7.4 7.43 6.59 6352 7.28
Moisture Contens 0.00 % 17.8 17.2 1.9 19.5 12.4

EQL Estimated Cruantitation Limit = lowest level of the parameler that can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due 1o dilution () Adjusted EQL

Page 6 of 8




Philip Analytical Services Corp
Report of Analysis

Client : Jacques Whitford Environment Lid,

Report Date:  September 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # : G214050
Lab Quore #: EG009-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TP3 TPy TP TPy T |

Parameter EQL | Units {95-100CM) | 101250M) | 12.5150M) | 15-17.50M) 17.5-200M)

Antirsony 02 | merg 0.3 0.5 0.6 0.6 0.6

Arsenic 02 mg'kg 7.1 KPR 36.8 47 36.8

Selenium 0.2 | mpfke nd 75 1.0 80 13

Aduminum 0 mp'kg 15200 15500 1&000 17200 15100

Harium 5 mp'kg 159 164 159 174 150

Berylium 02 | mpg 0z 12 1.1 1.3 1.3

Cadrmbum 03 mp'kg md 1.5 1.5 3 1.3

Chromium I mp'kg 27 7 i8 30 16

Cobah 2 mg'kg 13 71 71 75 65

Copper 1 mgikg 6 739 705 506 635

Iron 50 | mpikg 32300 20100 15800 20500 19000

Lead 5 mgiky 12 53 47 55 50

Marng anese 1 | mgng 472 156 167 155 142

Molybdenum 3 mg kg ed rd od nd md

Mickel 4 mg'kg iz 4830 4610 5100 4370

Phosphons 0 mg'kg 578 1050 1020 1140 ]

Silver 1 mg'kg nd 3 k] 3 2

Titanium 5 mpkg 295 (] EE 92 E3

W anadivm I mg'kg 37 31 n £ 30

Zinc s | meng 65 149 146 154 137

rH 0.01 Units T.93 6.55 6.55 645 6.50

Moisture Content .01 % 20.6 18.5 22.0 29 3.0

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

nd parameter not detected | = EQL higher than fisted due to dilution () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # : G214050
Lab Quote #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Clienl Ref#: ONT34651.1

TP | ™ ™ TR |

Parameler EQL | Unils w225CM) | 225250y | 2s-27.50M) | 27.5-300M)

Antimony 02 | mgng 0.6 0.6 nd d

Arsenic 0.2 | mpre 17 29.5 25 30

Selenium 0.2 mgkp 19 6.3 nd a2

Ahmmimim w | mpg 14700 14300 11600 12400

Barium 5 mg'kg 145 138 08 108

Beryllimn 02 | mpkg 1.1 10 0.5 0.6

(A 0.5 | mpikg 1.7 1.2 nd nd

Chromium 1 | mprg 25 24 19 b

Coball 2 | mprg &7 52 1 ]

Copper 1 meg'kg FE] 584 15 [}

Iron 50 | mpkg 17800 17200 15300 20400

Lead 5 me'kg 51 44 11 (}

|Mingancse 1| mpikg 138 132 115 1

Molybdemm 3 | mpieg e nd nd nd

Mickel 2 | mgig 4770 asio 44 38

Phosphorus 0 | mpkg v} 515 162 170

Silver 1 mgkg 3 2 nd nd

Titnnfum 5 mg/kg 52 76 121 109

Vanmadinm I mglkg i 8 33 £

Zine 5| mpig 14 118 57 58

pH 000 | Units 6.36 6.38 .68 6.69

Moisture Content ool | % 24.6 215 13.6 10.6

EQL Estimated Quantitalion Limit = lowest level of the parameter thal can be quantified with confidence.
nd parameter not detected | = EQL higher than Tisted due o dilution () Adjusted EQL
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Client: Jacques Whitford Environment Lid. Date Received: August 28/2001

1200 Denison Streel Dale Reported:  September 25/2001

Markham, ON, CANADA Lab Refi#: G214050

L3R 8G6 Lab Quote#: EG009-0811

Client PO#: INCD

Pixi 905-479-9326 REVISED Client Ref#: ONT34651.1
Aln: Mahaboob Alam

Certificate of Analysis

Additional Comments;

Revized Report:
Antimony analysis of soil added.
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RECH 7 HECEIVED
n1-10- 2001

(e REVISED

ANALYTHCAL SERVICES

Client:  Jacques Whitford Environment Lid. Date Received: August 30/2001
1200 Denison Street Date Reported:  September 25/2001
Markham, ON, CANADA Lab Ref#: G214120
L3R 8GS Lab Quote#: EGD09-0811

Client PO#: INCO

Fax: 505-479-9326 Client Ref#: ONT34651.1

Sampled By: M. Alam

Altn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element [CP Scan
pH, Hydrogen lon Activity, Extraction Required
Moisture Content

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

Alomic Absorption.
U.S. EPA Method No. 7061{Modifications)

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

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

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

5) Analysis of pH in soil by electrode.
U.S. EPA Methed No. 5045

All work recordsd herein has been done in accordance with normal professional standards using accepted testing methodologies and QAMQC procedures. Philip

Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retined by PASC for a period of 30 days following reporting
or as per specific contracmal armngements.
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid.

12040 Denison Street
Markham, ON, CANADA
L3R BGH

Fax: 005-479-9326

Altn: Mahaboob Alam

Methodology: (Cont'd)

REVISED

Diate Received: August 30/2001
Date Reported:  September 25/2001
Lab Ref#: G214120
Lab Quole#: EGO05-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Sampled By: M. Alam

Certificate of Analysis

6) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermao Jarrell Ash ICAP 61E Plasma Spectrophotomeler
3) Orion Research Expandable lon Analyzer EAD40
6) Precision Mechanical Convention Oven/Sartorius Basic Balance

Sample Description: Soil
QAIQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached,

_ Rei G
Certified By

Elaine Grant
Acea ager

Y
Laboratory Supervisor

*1 work mcorded herein bas been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
alytical is limited in liablity to the actual cost of the pertinent analyses done. Your samples will be remined by PASC for a period of 30 days following reporting

1% per specific contrctal arrangemsnts,
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. RE ‘; I SED Lab Ref # : G214120
Contact: Mahaboob Alam Lab Quoted: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis

Process Blank Proces: % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper qQc

Parameter (spike) EQL | Units | Resull | Limit | Accept | Result | Limit | Limit | Accept | Result | Targef | Limit | Limit | Accepl | Acceplable
Assenic TRS0-1.5C M) 0.1 mglkg nd 0.5 yes 17 &4 120 ye& . . o J . yes
Ansenia TRS(45-50C M) 0.2 mglkg nd 0.5 ye i) B4 170 yes 4.1 5.0 3.5 6.5 yes yes
Arzimony TPS-2.5C M) 0.2 mglkg 0.2 0.5 yes 100 28 157 yes 44 5.0 3.9 6.5 yes yes
Amtimany TP3(E30C M) 0.2 mglkg nd 0.5 yEs 14 o) 157 ¥C3 EX.] 30 33 6.3 yes yes
Selenjum TPSD-13C M) 0.z mglkg nd 0.5 yies 100 =] 140 yeu 5.9 5.0 15 6.5 yes ye
Sebeslum TPS(43-30C M) 0.2 mglkg nd 0.5 yes 100 50 140 yei 4.6 5.0 3.5 5.5 ¥es yes
Alumissem - 0 mg'kg nd & yes 14 74 115 yes na na na na na yes
Alumisum ra 0 mglkg nd &0 ¥es 106 T4 125 yes n n na na = yes
Barkem TPHILIC M) ] mg/kg nd 10 yei 100 B2 13 yes 108 100 W 130 yes yes
Barlum TPHAS-S0C M) 5 mp/kg nd 10 yei 101 2 13 yeu a7 [0 0 130 yes yes
Beryllium TPHI-LIC M) 0.2 mg'kg nd 0.4 yes &7 i 124 yes 9.8 [1] 7 13 ye3 yos
Beryllum TPHAS-SC M)} 02 mp/kg nd 0.4 yes 1] ) 124 yes 2.8 10 7 13 yes yes
Cadmium TPSE-LIC M) 0.5 mg/kg od 0.6 yei 162 o 180 yes y7.4 1080 0 130 yes yes
Cadmium TPI{AS-30C M) 0.5 mglkg nd 0.6 yes 153 0 180 yes 91.% 100 0 130 el yes
Chroeium TPH-1.5C M) 1 mgikg nd 2 yes 108 i 124 ves 6 100 70 130 yes yes
Chruuzium TPS(45-50C M) | mekg nd 2 ye1 110 72 124 yes B6 100 70 {30 yes yes
Codmlt TPHU-23C M) 1 mg/kg nd 4 yei 104 85 123 yei 96 106 70 130 yeu yes
ol TFH43-30C M) 2 mg'ky nd 4 yed 107 25 123 ye3 87 100 m 130 ye3 yes
Cugnmt TPHD-1.5C M) | mgfkg nd 4 ye 106 78 122 yes 106 100 0 130 yes yes
Copper TPE(45-500 M) I mp'kg il 4 yes 103 78 122 yes a0 100 70 130 yes yes

EQL = Estimated Quantitation Limit = |uwest level of the parameter that can be quantified with confidence
* = Unavailable due w dilution required for analysis

ma = Not Applicable

ns = [osufficicot Sample Submiticd

od = parameter not detected

TR = trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214120
Contact: Mahaboob Alam REVIS ED Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spllke Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike) EQL | Unils | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
ren = 50 mg'kg nd 100 yes 100 &5 119 yea fa fu ita i a yea
firen na 50 mg'kg nd 100 yes 11 4] e yes na m = na na ¥e3
Leadd TH@-LIC M) 5 mg/kg od 10 yes 103 48 152 yes Y 100 0 130 yes yes
Lrad TPH45-30C M) 5 mg/kg nd i} yed 113 48 152 yes 7 1060 mn 130 yES ye3
Manginese TPHI-LIC M) | mgkg nd 1 ye 104 85 115 yes 100 100 70 130 yes ¥es
e iin TP3{45-50C M) i mg'kg il 1 Y& 104 85 115 e . . . . . yer
o ybdesum TPS(0-2.5C M) i mp'kg d & yes 156 0 210 yos 156 200 140 160 yes ¥es
Ml plockemam TRHA5-50C M) 3 me/kg nd L3 yes 121 0 210 yes 178 K 140 160 yes yes
Hickal TIH0-L3C M) 1 mg'kg nd 4 yes 101 B 116 yeu . - . " - yes
Mickel TRAUS-40C M) i mglkg e 4 ¥eI 102 86 116 yes a2 100 0 130 yes yos
Phanphona = i) mg'kg nd 40 yes 21 73 130 ¥e3 n na na na na yes
Phosphonus ra 0 mg/kg nd 40 yes 12 7 130 yes na na na n nl yes
Siver na 1 mg/kg nd 2 yes 122 15 200 yeu na na i na na ¥e1
Stlver na 1 mg/kg nd 2 yes 143 25 200 yes na ne na na ma yes
Tiasium TRIO-2.5C M) 5 mg/kg nd 10 vl 142 37 174 yes 123 100 m 130 yea yes
Titasium TPH43-30C M) 5 mgkg nd 10 yeu 146 37 174 yes 115 () 70 130 yes yes
Varsdium TPSM-2.3C M) I mg'kg ] 2 yes 106 £l 119 L5 " 100 70 130 yes yes
Vanadium TPI{45-50C M) I mp'kg ™l 2 yei 108 B1 119 yes BE 100 m 130 yes yes
Zine TPRS0-1.5C M) 5 mglkg d 10 yes 104 85 112 yei 13 100 0 130 yes yes
Zin: TPS(S50C M) 5 _ mgilkg nd 10 yes 108 85 112 yes 1 100 0 130 yes yes

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

JEBE

= Unavailable due to dilution required for analysis
= Not Applicable
= [nsufficient Sample Submitted
= parameter not detectad
= lrace level less than EQL
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Philip Analyticel Services Corp

Certificate of Quality Control

Date Reported: September 25/2001
Client : Jacques Whitford Environment Ltd. REVISED Lab Ref # : G214120
Contact: Mahaboob Alam Lab Quote#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Seil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMFLE ID Upper Lower | Upper Lower | Upper QC
Parameler {spike) EQL | Unity | Resuit | Limit | Accept | Result | Limit | Limil | Accept Target | Limit | Limit | Aecept | Acceptabls
pH s 0.m Uniis na na A ] L] 110 yed na na na na ed

EQL
* = Unavailable due to dilution required for analysis
o = Not Applicable
ne = Insufficient Sample Submitted
nd

= parmmeter oot detccted
TR = trace level less than EQL

= Estimated (uanritation Limit = lowest level of the parameter that can be quantified with confidence
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. RE‘ 71' Report Date:  Seplember 25/2001
Contact: Mahaboob Alam SED Lab Ref # : G214120

Lab Quote #: EGO09-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1
TPIEEDROC | TPS(0-2.5C TPS(0-2.5C TPS10-12. TP3(12.5-)
Parameter EQL Units 9} M) M) SCM) CM)
Replicate
Amtimony 02 mg'kp nd 0.7 BT 0.1 0.4
Arsenic 01 mg'kg 1.5 47.5 47.5 55 18.0
Selendum 0.2 mEkg rd 71 71 1.2 N |
A hemimam 20 mg'ke 1300 29000 27300 12600 23500
Barium 5 | mphg 12 203 198 132 145
| Bery lliurn 0.2 mg'kg nd 1.6 1.6 1.0 1.2
Cadmium 0.5 mp'kg nd 22 24 0.3 1.1
{Chromiun 1 mg'kg & w 36 30 31
Cobah 2 mgkg o 108 109 21 48
Copper 1 mg'kg 19 818 823 9z 4
Irom 50 | mpikg 3120 28100 2R000 12600 23500
Lead 5 mekg nd 50 52 17 17
Manganess 1 mp'kg 153 45 119 175 199
Maolybdenum k] mg'kg nd e nd nd od
MNickel 2 mpkE T TA0D 7510 Bl4 3010
Phosphorus 0 mpkg 132 1370 1360 162 575
Silver 1 mpkg nd 2 2 td od
Titanium 5 mp'kg 15 157 162 160 156
Vanadiham 1 mp'kg 4 51 30 43 44
Zine 5| mpkg 6 192 191 n 122
pH 001 Units B4 6,40 6,40 533 6.27
Moksture Congent LU | % [ 19.5 19.5 143 14.5

EQL Estimated Cuantitation Limit = lowest level of the parameter thal can be quantified with confidence.
is Insufficiert Sample for analysis.
nd parameter not detected | = EQL higher than listed due 1o dilution ) Adjusted EQL.
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. REVISED Report Date:  September 25/2001
Contact: Mzhaboob Alam Lab Ref & : G214120
Lab Quote #: EGO05-0811
Client PO#: INCO
Analysis of Scil, expressed on a dry weight basis Client Ref#: ONT34651.1
TES15-17, TP5(17.5-2 TP5(1.5-5C TP50-22. TP5(22.5-2
Paramefer EQL | Units SCM} DM Ml SCM) SCM)
Antimony 0.2 | mgikg nd od 0.6 i od
Arsenibc 0.2 mgikg 22 2.5 45.6 2.7 2.1
Selenium 0.2 mgikg 0.5 0.8 7.4 a7 0.6
Aluminum 20 | mpig 2100 22000 29100 24400 23000
Barium 5 | mpnsz 129 126 204 155 144
Beryllium 02 | mpkg 1.0 1.0 1.6 1.2 1.1
Cadmium a5 | mpks nd nd 2.5 0s 0.5
Chromium 1 mekg 19 29 IR n 30
Cobal 2 mgkg 15 14 1z 16 17
'Coppl:r 1| mgrs 2 20 B48 b ] 21
Tron 50 mp'kg 24400 23500 2BE00 27600 26700
Lead 5 | mpne s 14 57 15 16
Mang ancse 1 mp'kg 1ED 171 Eri 187 190
Moly bderum 3 me'kg nd nd nd nd nd
Nickel 2 mgkg 60 7 lrit) 44 38
[Phospharus 0 | mpkz Im 162 139 189 208
Silver 1 mpkg nd nd 2 el nd
Titanium 5 | mprg 179 160 166 197 207
Vanadium 1 mpkg 45 “ 52 57 46
[ Zine 5 | mpng 86 £ 195 88 87
H 0.01 Units 6.35 5.533 6.33 6,44 5,47
Fﬂ@n Content 0.01 % 14.0 12.6 19.8 16.1 13.6

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

nd parameter ot detected

Page2 of 5
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # : G214120
Lab Quole #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: DONT34651.1

TP5(25-27 TPH2T.5-3 TP5{30-35C TPH35-40C TP5{40-25C

Parameter EQL Units SCM) DOMY M) M) M)

Antimemy 0.2 mp'kg nd nd 0.2 D2 0.2

Arsenic 0.z megkg .0 .7 7 4.0 4.4

Seleninm 02 | mpng 0.5 1.0 0.6 0.6 0.3

Al 20 | mpig 21700 22900 24300 25300 27200

Barium 5| mpg 130 137 152 167 190

Beryllium 02 | mpneg L1 1.1 1.2 12 13

Cadmium 05 | mpkg rul nd 0.6 nd nd

Chromium i mgkg 28 30 32 7] 36

Cobalt | mpng 16 17 17 17 17

Copper 1 mpkg 21 34 30 33 35

lron 500 | mphyg 25100 2100 29800 35800 39500

Lead 5 | meke 13 16 15 16 14

Manganecse I mg'kg 17e 187 201 19 358

Moty bd emum 3 mgkg nd nd nd nd ol

Nickel 2 | mekg 46 67 vi B0 B

|Phosphorus il mgkp 7 26 lr] 628 695

Silver 1 mgkg nd nd nd nd nd

Titanium 5| mpg 207 23 215 32 75

Vanadium 1 me'kp £ 46 45 46 a7

Tinc 5 | mgg 88 %0 1 199 219

pH 0.01 Units 6.51 6.48 6.71 6.594 .18

Moisture Content 0.0 %= 14.6 14.9 14.9 134 17.5

EQL Estimated Cruantitation Limit = lowest level of the pammeter thal can be quantified with confidence.
nd parameier not detecied | = EQL higher than listed due to diludon () Adjusied EQL

Page 3 of 5




Philip Analytical Services Corp

Report of Analysis

Client : Jacgues Whitford Environment Lid. Report Date:  Seplember 25/2001

Contact: Mahaboob Alam REVISED Lab Ref # : G214120
Lab Quote #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TPS(45-50C TPS(45-500 TP5(5-7.5C TP5{7.5-10 TPS[T0-T5C
Parameter EQL Uinits M) M) M1 CM) M)
Replicate

Antimomy 02 | mpikg nd nd 0.7 0.6 04

Arsenie 02 | mghg 18 4.0 54.0 65.0 5.1

Sefeninm 0.2 | mghg 0.6 0.6 5.4 10.0 nd

Ahuminam 20 mgfig 7200 27600 33200 33300 19200

Barium 3 mglig 209 204 238 242 153

Beryllium 02 |mghg 12 12 19 19 0

Cadmium 0.5 mfkg 0.6 0.6 LA | 33 0.6

Chromium 1| mgng 3 36 43 41 26

Cobali 1 | mgng 19 19 155 160 12

Copper 1 mgfkg 40 40 1280 1340 5

tren 50 | mpikg 69400 6600 33800 34500 33100

Lead 5| mgig 14 13 68 7 9

Manganese 1 mg kg 1140 2100 356 38l 723

Molybdemm 3 mgfkg nd e od L i

Nickel 2 | mghg m 110 11800 12100 H

Phosphorus 20 mg kg TER 789 1800 1850 631

Silver 1 | mgig nd oud 4 4 e

Titanium 3 | mghg 353 358 180 181 258

Vanadimm 1| mpng 47 48 59 59 35

Linc 5 mglig 118 118 252 257 iy}

pH 0.00 | Units 7.67 7.69 5.23 6.19 7.8

Moisture Conlent 0.0l % 20.8 129 .7 2.6 153

EQL Estimated Quantitation Limit = lowest level of the parameier that can be quantified with confidence,
od parameter not detected | = EQL higher than Heted due to dilation () Adjusted EQL

Page 4 of 5




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. REVISED Report Date:  September 25/2001

Conlact: Mahaboob Alam Lab Ref & - G214120
Lab Quote #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TPS{95-100 TRAVEL BLA | TRAVEL 5PI

Parameter EQL Units M) MK KE

Antimeny 02 | mghg 0.3 0.3 0.8

Arsenic 0.2 mgkg 5.7 21 6.5

Selenium 0.2 mp'kg md nd 0.6

Alumimim it} me'kg 17900 A240 17000

Barium 5 mp'kg 156 49 168

Beryllimm 02 | mpkg 0.8 03 0.6

Cadmium 05 | mpkg nd od 0.8

Chroraium 1 mg'kg 5 10 49

|Cobah 2 mg'kg 12 El ri

Copper | mg/kg 26 & k1

lron b1} mg'kg 31900 11600 33400

Lead 5 mgikg 1l 10 27

Manginese i myikg 552 174 1200

Malybdenum 3 mgfig nd od nd

Nickel 2 mg/kg 30 4 45

Fhogphors 0| mgfip 600 kL] %71

Silver 1| meig nd nd 2

Tianium 5 mg'kg 320 315 1150

YVanadium 1 mg'kg M 12 50

Zinc 5 mpkg o 2] 133

pH 0.01 | Unis 7.4 m ns

Muoisture Conlent 0m | % 15.1 na na

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

na Not Applicable
o parameter not detected ! = EQL higher than listed due to dilution () Adjusted EQL
ns Insufficient Sample Submitted
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Philip Analytical Services Corp
Report of Analysis-Blank and Spike

REVISED™ ™

Analysis of Soil, expressed on a dry weight basis

Client : Jacques Whitford Environment Litd.
Contact: Mahaboob Alam

Client Ref#: ONT34651.1

Certified Expected
Parameter EQL | Units |Travel Blank Travel

Soil Value |Spike Values
Arsenic 02 mekg <2 04
Antimany 02 | meks <12 0.7
Selenium 0z mekg <1 0.5
Aluminum 20 me'kg 39450 16300
Barium 5 mpkg 4B 157
Beryllinm 02 | mphke <j 0.6
Cadmium 0.5 mp'kz <] 03
Chromium 1 me'kp 7 45
Cobalt 2 meke =10 25
Copper 1 mg'ke <5 32
Iren 50 me'kg 180 31000
Lead 5 mg'keg 9 20
Manganese | mgkg 159 1140
Maolvbdenum 3 mg'kg - 1
ickel 2 | mgke <5 43
Phasphorus 20 mg'ke - £10
Silver | mgkg <2 2
Titanium 5 mg'kg - BED
Vanadium 1 | mpke 14 50
Linc 5 mgkg 23 125
EQL Estimated Chuantitation 1imit = lowest level of the parameter (hat can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution { } Adjusted BQL

Page 1 of 1
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LABORATORY USE ONLY

PHILIP ANALYTICAL SERVICES
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E! PHILIP ANALYTICAL SERVICES
Tel: (905) 890-8566

LABORATORY USE ONLY

Wark Order
e o /25 McAdam Road Fax: (905) 800-B575
Mississauge, Ontario L4Z IN9 Wats: [-800-263-9040 Comments:
CHAIN OF CUSTODY RECORD : v . Sy \
Client: e TWEL < PAS Quote #: LINCO- TWEL 2PeeraL Page of
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Philip Analytical Servicas Corp

Report of Analysis
Client : JaaqumWEtﬁxdEm:immmhi Repont Date: Augnst 31/200]
Contacr: Mahabooh Alam LabRef# - G213868
Lab Quote # EG009 0811 INCO
Clicnt PO#: INCO
Ama]}ﬁsnfSaﬂ.ﬁxprcssedunldlngmbaﬁs Client Ref¥- ONT34646
I_ ALGOMA. | ALOOMA oRE]
Parameler EQL | Units | paygr
08152001 | 08157001
[ 02 | mgng 129 %9 ]
Solerfian 07 | mphy od Lo
fr— 0 | gy 1200 1oang
Baers 5 | sety 5 B
Berplline 02 | =g nd 14
Carirarn 05 | mphg nd nd
Checesinen 1| mgag i o
Crdak 2 'y nd ad
lﬂq:p-: 1| ety 10 n
trem 50 | mahoy 254000 412000
Lead 5 mgkg ad =d
lun;mm 1 ety 1080 1320
(R 3 wphg £ 9
icked 2 | mgae 7 |
Plyosphones 20 mgky fra it ]
Sver 1 mpfky o od
Titashmn 5 g b-x] 241
Vinndiom 1 g 15 %
ine 5 | mgrg ls P
H 001 | Uit M 565

EBQL mmm—[mmﬂmmhmhmﬂm
nd prrmeist aot detected 1= BQL bigher tun listad doe fo difufion () Adjosted EQL
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Philip Analytical Services Corp

ELEEEELE Rl

Report of Analysis

I=rie

F.ugfsLue  PeE40

Client : Jacques Whitford Boviromment Led. Report Date: November 8/2001

Conract: Mahaboob Alam Lab Ref# : G2154%1
Lab Quote #: EGO009-0811
Client PO#; mCO

Analysis of Soll, expressed on a dry weight basis Client Ref#: ONT3465]

Lm ™A TPA PC T®D TPE

ol BCL | ks (0Sezm) (0-Sem) (0-Scam) (0-Sem) (0-Serm)
Replicute

Anthmony 0.2 | meig 0.3 0.3 0.6 0.4 0.3

Amcake 0.2 | mete sS4 5.4 16,8 5.6 67

]S:hfum 0.2 | mgiy Lo 1.0 .6 23 1.6

|Atetmen b | - T5) 11500 1700 11300 10800 13000

Barimm 5 mpfkg 100 Lol 113 g3 118

By Rirun 0.2 | mehy 07 b7 0.7 0.6 0.3

b 0.5 | mplg 0.6 Y] o8 1.0 0.3

Chromiem 1 mgiky b1 18 7 2 n

Cobak 2 | meig 1 i 27 1 20

Copper 1| mgag 51 5 1] 193 23

v 50 | g 21300 21700 22800 19100 25300

ILead s | moig 104 105 8 45 30

[Mmganees X kg 303 05 548 355 241

Moy bcrmem 3| mke b &d nd nd ot

Mack=| 2 | oahg 1 235 1840 1290 549

Phosphorms 20 | mghg 750 0 "L 1440 1350

Siver 1| e o od ad od rd

Tlienizm 5 ok 100 ) 118 o3 109

¥ enadizen 1 mg'ky - ] % 28 26 28

A 5 | mgikg 120 14 169 133 103

122 0.0p ity 119 T G54 7.24

BQL Estimsled Quantitation Limit = Jowest level of the parametcr that can be quantified with confidence.,

Hot Regoesied

od pammcler 0ot detected | = EQL kgher than listed doe o dilution () Adjosted BQL
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AMALYTICAL SERVICES

Client:  Jacques Whilford Environment Lid. Date Received:
1200 Denison Street Date Reported:
Markham, ON, CANADA Lab Ref#:

L3R 3G6 Lab Quoted:

Client PO#:

Fax: S05-479-9326 Client Ref#':
Sampled By:

Atn: Mahahoob Alam

Amnalysis Performed:

Methodology:

Certificate of Analysis

Arsenic, Hydnde Generation AA

Selenium, Hydride Generation

17 Element ICP Scan

pH, Hydrogen lon Activity, Extraction Required
Moisture Content

1) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption.
U.5. EPA Method No. 7061 (Modifications)

2) Analysis of selenium in soil by hydride generation,
U.5. EPA Method No. 7741(Modification)

3) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectropholomeiry.
U.S. EPA Method No. 6010
(Ministry of Environment ELSCAN)

4) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

5) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

G2

August 28/2001
September T/2001

14051

EGO09-0811

INCO

ONT34651.1

M.

Alam

All work recorded herein has besn done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in Liability 1o the aciual cost of the pertinent analyses done. Your samples will be retained by PASC for 2 period of 30 days following reporting
or ag per specific contracmal armngements.

5735 Mo Roap, Mpssrsa i, OxTamio, Caxana [4Z 1N9 Too (905 8908568 Fax: (905) BM-8575
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AMNALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid.

1200 Denison Street
Markham, ON, CANADA
L3R 8G6H

Fax: 0D05-479-9326

Attn: Mahaboob Alam

Date Received:
Date Reported:
Lab Ref#:

Lab Quote#:
Clienl PO#:
Client Ref#:
Sampled By:

Certificate of Analysis

Instrumentation: 1) Varian VGA 76
2) Thermo Jarrell Ash Smith-Hieftje 22 AAfVarian VGA 76
3) Thermo Jarrell Ash ICAP 61E Flasma Spectrophotomeler
4} Orion Research Expandable Ion Analyzer EA940
5) Precision Mechanical Convention Oven/Sartorius Basic Balance

Sample Description: Soil
QAMQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

Pl Pl
Certified By

Elaine Grant

fitfe By
Laboratory Supervisor

Aupust 28/2001
September 7/2001
G214051
EGO09-0811
INCO
ONT34651.1

M. Alam

All work recorded berein has been dene in accordance with normal professional standards using accepred 1esting methodologies and QAYQC procedures. Philip
Analytical is limited in Hability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting

or s per specific contractual armangements.

Page 2
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Fhilip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 7/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : G214051
Contact: Mahaboob Alam Lab Quote#: EG009-0811

Client PO#: INCO

Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Hecovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parumeter (spike) EQL | Units | Result | Limit | Accepl | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept Acceptahble
Arsenke TPUCOAL30CM)| 0.2 | mglkg nd 0.5 yes 12 84 120 | yes 4.5 50 | 35 6.5 yes yes
Selenium TP COAL (S0CM) | 0.2 mglkg nd 0.3 ye1 80 L 140 yes 4.8 50 3.5 6.5 yes yes
Alurmirum L 20 mglkg nd 40 yea BS 74 11s yES na na na fia na yei
Barium TPI4 COAL (30CM)| mg/kg ™ 0 yes 89 8 113 yes 103 100 0 130 yes yes
Beryllnm TFI4 COAL (50CM) | 0.2 mgikg nd 0.4 yes 76 72 124 ¥ES 9.7 10 7 13 yes ¥e3
Cadmbem TPI4 COAL (FOCM) | 0.5 mg'kg nd 0.6 yes 113 0 180 yed 98.5 100 70 130 yes yes
Chrombum TPI4 COAL (S0CM)| mg/kg nd 2 yos 1] 72 124 yes 99 100 m 130 yes yes
Cobalt TPL4 COAL {50CH) 1 mg/kg nd 4 =1 a1 BS 133 yes o 100 70 130 yes yes
Copper TFI4 COAL (50CM) 1 mp'kg nd 4 ye3 0 78 122 yes 97 100 0 130 yes =1
lroay L] 50 mg'kg nd 100 yes L] 85 119 yes na na na na na yes
Lesd TPI4COAL (S0CM)| 5§ mgikg nd 10 yes 73 45 152 yes 9% o0 0 130 yes yes
Mungarese TPI4 COAL (S0CM) I mg/kg nd 2 yes 94 L 115 yes 100 100 0 130 ye yes
Malyhdenum TPI4 COAL (50CM) 3 mglkg nd & yes Tl 0 210 yes 154 200 140 260 yes yes
Hicksl TP COAL (50CH) ! mglkg nd 4 yes 91 B e yes 100 100 o 130 yes yer
Phespihons m il mg'kg nd a ¥e3 107 T3 130 yes na na na na " yes
Silver m 1 mgikg nd 2 yes 92 25 206 ¥es ] na na na i ¥&3
Thanium TPL4 COAL (30CM) 5 mg/kg nd 10 yes o L1 174 s a5 160 0 130 yes yes
Vanadium TPI4 COAL (S0CM) 1 mpkg mf ] yed 1] g1 19 yei 96 10 ki) 130 yes ¥es
Line TPI4 COAL (30CM) 5 mg/kg el 10 yes 93 85 12 yes ] 100 70 130 yes yes
pH | 0.0 Units nd 0.02 Yes 100 ] 114 vei na na na na i yes

EQL = Estimated Quantitation Limit = lowest level of the
= Unavailable due to dilution required for analysis

ns
nd
TR

= Mot Applicable
= [nsufficient Sample Submitted
= pamumeter not detected

= tmee level less than EQL

Page 1 of 1
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd, Report Date: September 772001

Contact: Mahaboob Alam Lab Ref # : G214051
Lab Quote #: EG009-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref¥: ONT34651.1

ALGOMA ALGOMA TPI4 COAL TF14 COAL
Parameter EQL | Units PELLET SLAG (S0CM) (50CM)
Replicate

Arzenic [ 10} mg'kg 17 4.0 0.2 0.2

Selenium 0.2 | mpfkg nd 11 0.6 0.6

Aluminium 0 mp/kg 786 EDO0 369 34

Barnum 5 mepkg 7 bl 1 11

Beryllium 0.2 | mp/kg nd 0.9 od ned

Cademium 0.5 mg g 0.7 14 nd nd

Chrmium | mg'kg 4 15 1 nd

Cobalt 2 mglkg nd nd nd nel

Copper 1| mgng 14 24 10 12

lron 50 | mghg 108000 313000 303 338

Lead 5 mgfkg nd nd nd nd

Mangincse 1 mgkg 183 1920 12 12

Molybdenum 3| mpig el 5 nd Bd

Nickel : | mgig 31 kT 4 i

Phosphonss 0 | mgikg 147 457 nd nd

Silver 1 | mgrg nd od nd nd

Titanium 5 mgikg .o 185 5 76

Vanadivm 1 | mgikg 8 22 3 3

Zine 5 | mpg 9 9 e wd

rH 0.01 | Unis B63 7.83 B30 B31

Moisture Content 0m | % 0.78 s 0.62 0.56

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

nd parameter not detected | = EQL higher than listed due o dilution () Adjusted EQL
ns Insufficient Sample Submitied

Page 1l of 1




AMNALYTIHCAL SERVICES

Client:  Jacques Whitford Environment Lid, Dale Received: August 28/2001
1200 Denison Street Date Reported:  September 21/2001
Markham, ON, CANADA Lab Ref: G214051
L3R 3G6 Lab Quote#: EGOD9-0B11

Client PO#: INCO

Fax: 505-479-9326 Client Ref#: ONT34651.1

Sampled By: M. Alam

Alln: Mahaboob Alam

Certificate of Analysis
Analysis Performed: Antimony, Hydride Generation, Digestion Required
Methodology: 1} Analysis of antimony in soil by hydride generation.

U.5. EPA Method No, 7042

Instrumentation: 1) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76
Sample Description: Soil

QA/QC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALY SIS attached.

~ T —
C:rﬁ.ﬁeéy E E
Elaine Grant

K

ified By
Laboratory Supervisor

| work reconded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
yuical is lirmited in liability bo the actual cost ef the pertinent analyses done, Your samples will be retained by PASC for a period of 30 days following reporting
¥ 1 per specific contractual arrangements.

Page 1
5735 MoADam Roan, Mississanca, ONTARID, Camatns L4Z 1IN0 TE: (905) B0ES65 Fax: (5} B90-B575 @



Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 21/2001
Client : Jacques Whitford Environment Led. Lab Ref # : G214051
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Frocess Blank Process % Recovery Matrix Spike Overall
SAMFLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spile) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit Accept | Acceptable
ALy TPI4 COAL (S0CMI| 0,2 mg kg nd 0.5 yes 10 L 15 yes 4.4 5.0 1.5 (%] yea yes

na = Not Applicable

ns = Insufficient Sample Submiticd
nd = parameter not detected

TR = trace level less than EQL

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
= Unavailable duc to dilution required for analyss

Page 1 of 1



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date:  September 21/2001
Contact: Mahaboob Alam Lab Ref # : 214051
Lab Quote #: EG009-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1
ALGOMA ALGEMA | TPMCOAL | TP COAL
Parameter EQL | Units FELLET SLAG (50CM) (50CM)
Reglicate
Anéimeny 0.2 | mefke 15 0.9 rd 04

EQL Estimsted Quantitation Limit = lowest level of the pammeter thal can be quantificd with confidence.

d pammeler not detected | = EQL higher than listed doe to dilution () Adjusted BQL

Page 1 of 1




m PHILIP ANALYTICAL SERVICES
Tel: (905) 890-8566

e 735 McAdam Road Fax: (205} 890-8575
Mississauga, Ontario L4Z IN9 Wats: 1-800-263-9040

CHAIN OF CUSTODY RECORD

LABORATORY USE ONLY

Work Order:

e G 21405

cien T WEL msauotes: LNGO-TWEL SPEUAL Page ot
MaRIKHAM Client BO. # : __RUGZ2B"D1en 1:23
—_ Client Praject # : M‘B%ﬁf ‘
Contact: Mo ALAM — Sampled by: MALAM
Phone: Fax: ;1 Please specify Guideline (if applicable) MSMMLM&ML—_
Agghsis Required: TAT (Turnaround Time) N
Invoice to (if other than above): o PLEASE ngg‘é u}bEHAP%‘:ffLFI?f,_FqI\lU!II E
™ > exceptions apply, please contact Lab
< 5-7 Business Days
e I-T‘.. |I RUSH Specify Date
A ‘_“ = . . “QQ_ - Tln’rﬁe _ . .
o] T [ NG = [en] e |
TP 14 COAL (D) v ) soi | | | Follew
| grcoma SLAG ViVl ¥ I Protocol |
3 ;4;4:3:;44 PELLET v ‘/t i ! F # : |
3 [ ! |
3 B | | | I ) |
: N |
7 .’ ]
g | | I i _
9 . |
10 {
1 | |
= ] i : B
Samples Relinquished 10 PAS by Date: Time: Method of Shipment
(Client Signature)

Samples Received in lab by : =
L = . { \ ks Cﬂ’\)\ T —

Dae:

e | ondition of samples upon receipl ot lub: = A |
D‘?/’z ?lT \’é 2',‘ JC di. f samples upa pl at lab J“Li(‘-

Rav. COC15-11-00 Whit: Phitin  Wallaws Mai] Dink: Rersivar

Girldanend: [lant

* =
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid, Date Received:
1200 Denison Street Date Reported:
Markham, ON, CANADA Lah Ref#:
L3R BGBH Lab Quotes:

Client PO#:

Fax: 9054799326 Client Ref#:

Altn: Mahaboob Alam

Analysis Performed:

Methodology:

Certificate of Analysis

Arzenic, Hydride Generation AA

Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation

17 Element ICP Scan

pH, Hydrogen lon Activity, Extraction Required
Muoistare Content

1) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption.
U.5. EPA Method No. 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

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

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

5) Analysis of pH in soil by electrode.
U.S. EPA Method No. 9045

August 30/2001
September 1472001
G214115
EGO0%-0811
INCO

ONT34651

All work recorded herein has been dene in accodance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
days following reporting

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

ar as per specific contractoal arranpements.

3735 MeAnan Roan, Missssauca, Oamanin, Caxana L2 1N9  Tee (905 8008566 Fax: (905) 8908575

Page |

1

)



(ot —

ANALYTICAL SERVICES

Client: Jacques Whitford Environment Ltd.

1200 Denison Street

Markham, ON, CANADA

L3R 8G6
Fax: 005-479-9326

Attn: Mahaboob Alam

Methodology: (Cont'd)

Instrumentation:

Sample Description:

QA/QC:

Resualts:

Lah Ref#:

Lah Quoted:

Client PO#:

Client Ref#:

Certificate of Analysis

&) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76

4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

5) Orion Research Expandable lon Analyzer EAS40

6) Precision Mechanical Convention Oven/Sartorius Basic Balance
Soil
Refer to CERTIFICATE OF QUALITY COMTROL report,

Refer to REPORT of ANALYSIS attached.

& By
boratory Supervisor

Dale Received:
Dale Reported:

August 30/2001
Seplember 14/2001

G214115
EGOD9-0811
INCO
ONT34651.1

All wark recorded berein has been done in accordance with normal professional standards using accepled testing methodologies and QAMQC procedures. Philip
Aralytical is limited in liability 1o the aciual cost of the pertinenl anslyses done. Your samples will be retained by PASC for a perind of 30 days following reporting

or ag per specific contractial arrangements.

5735 MoApam Foan, MIsSssaiGa,

Page 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 14/2001
Client : Jacques Whitford Environment Lid. Lab Ref # G214115
Contact; Mahaboob Alam Lab Cuote#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Orverall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accept | Acceptable
Amenle TREZ-L.3 M) 0.2 mEkg nd 0.5 ye 114 54 130 yen " i " . - yeu
Aoy TPIZ0-1.3 M) 0.2 mg'kg od 0.5 yes 114 i 157 yes 50 50 1.5 6.5 ea yea
Seleminm TPILD-L CM) 0.2 mgikg nd 0.5 yes 100 140 yes 4.4 5.0 35 6.5 yea yes
Alambem o 20 mp'kg od 40 yes 9 Td 125 yeu na na na na na yes
Barbam TFI2(0-1.3 CM) 5 mykg nd 10 yea 98 B2 113 yea 116 100 70 130 yea yea
Beryilium TPI2([0-2.3 CM) 0.2 me'kg nd 0.4 yes 79 72 124 yea 9.5 i} 7 13 yes yes
Cadenbuim TPI12(0-2.5 CM} 0.5 mg'kg od 0.6 yea 1046 0 180 yes 8.9 1] 0 130 yes yes
Chrombuen TPIN-2.5 CM) 1 mgky nd i yea 104 2 124 yie 93 100 el 130 yen yen
Cghalt TPIZ2.5 CM) 2 mgkg nd 4 yes 100 B 123 yes 0 100 70 130 yes yen
Crpper TPIZT-LS CM) 1 mg/kg od 4 yeu 105 T8 122 yes 95 100 L[ 130 yer ves
Irm na 50 mg'kg i 100 yes 98 85 119 yes na na na na LT yes
Liad TPL20-1.5 CM) 5 mgky od [:] yea 106 48 152 yes ] 100 ™0 130 yea ¥eu
Marganese TPIZI-L.5 CM) 1 mgikg od 2 yea 102 85 115 yea . . . . - yea
Melyhderan T3 CM) 3 mg/kg nd & yes 168 0 210 yea 153 204 140 260 yes yea
Nickel TPLN0-1.3 CMD) 1 mEkg od 4 yea w L1 114 yes 1 100 Ta 130 yes yes
Pheaptinis na 20 mgkg nd 40 ves 17 73 130 yeu na na na 1a na yes
Sibeer o 1 mg'kg nd 2 yes 152 25 200 yes o na nn ns na yes
Thtanium = 5 mg/kg od 10 Ved 103 L) 174 yes na na i na A yea
Vianadiom TRIZ2.3 CM) 1 mg'ky nd 2 yea o6 Rl 119 yen k] LMY n 130 yes yen
Llee TPIA0-2.5 CM) 5 me'ks nd ] yea 1 75 112 yeu o8 1041 70 130 yes yeu

EQL = Dstimated Quantitation Limil = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis

na = Mot Applicable

ns = Insufficient Sample Submitted
nd = parameter nol detecied

TR = (race level less than EQL

Page 1 of 2




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: September 14/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214115
Contact: Mahaboob Alam Lab Quotc#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34651.1
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lawer | Upper Lower | Upper QC
Parameter (s pile) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit Limit | Accept | Acceptahle
A . 0.0 Unita na na na o 110 yeu o8 1 na na [ yes

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

+ = Unavailable due to dihation required for analysis
ma = Not Applicahle

ns = [nsuificicnl Sample Submitted

nd = parameber il defected

TR = {race tevel less than EQL

Page 2 0f 2




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date:  September 14/2001
Contact: Mahaboob Alam Lab Ref #

Lab Quote #: EGO09-0811

Chient PO#:
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34651.1

TPI2(0-2.5 TPI20-2.5 TPI2{2.5.5 THI25-10C
Parameler EQL Units oMy o oMy M)
Replicate

Antimony 0.2 | mgg 0.9 0.8 0.3 0.2
Amsenic 0.2 | mgkg 152 15.2 585 49
Selenium 0.2 | meig 7.5 7.9 a1 2.1
Aluminum 20 | mgicg 42100 44000 41200 36600
Barium 5 mgikg 691 723 201 160
Bery M 0.2 | mpikg 6.1 6.4 75 T4
Cadminn 0.5 | mpg L& 21 Lo 1.0
Chromibum 1 mg/kg 9 41 23 21
Cobal 2 | meng 7 # 3 nd
Copper 1 mglkg 73 55 b} 20
ITron 50 | mpig T3I00 16000 A0 15300
Lesd 5 | mpig 11 1 od nd
Manganese 1 myikg 3850 40400 3480 2050
1Hnlybdtmln 3| mpig 6 [ nd nd
Nickel 2 | mgig n 1 33 2
Phosphor 20 | meig B4 £33 m bl
Sibver 1 mgikg nd nd 1 2
Titanitm 5 mgikg 865 906 Bod T
Vanadivm 1 mgfkg 13 14 7 [
Zinc 5 ks 153 155 42 21
pll 0.01 | Units 2.00 2.00 10.3 10.5
[Moismre Content 001 | % 1,75 1.52 5.91 7.38

EQL Estimated Quaniitation Limit = lowest level of the parameter thal can be quantified with confidence,
nd parameler not detected | = EQL higher than listed due to dilution () Adjusted EQL

Page 1 of 1




LABORATORY USE ONLY

E! PHILIP ANALYTICAL SERVICES s
. Tel: (905) 890-8566 Work Order:

semessssssmm—— - /35 McAdam Road Fax: (905) R90-8575

| Misxisa:uga. Ontasio L4Z IO Wats: f—Eﬂg-iﬁ‘_':-Bﬂdi} Comments: _&Q\, L:( ‘l‘:i

CHAIN OF CUSTODY RECORD
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ANALYTICAL SERVICES
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Philip Analytical Services Corp

Report of Analysis
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Client : Jacques Whitford Environment Lid. Report Date: Ociober 4/2001
Contact: Mahaboob Alam LabRef# : G214758
Lab Quote #: EGO09-0811
Client PO#: NCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
TPL TRI TF1 TPI6 TPIE
Parumeter EQL | Units p2son | woason | rssoq | @250 {25500
Replicate
Amimony 0.2 |mpke 0.4 0.5 03 nd pd
Arsenic 02 |mphe 9.1 2.3 j0.8 42 k% 1
Selepiom o: | mghg 2.2 24 1.5 0.t 0.6
Ahasninam 0 | meikg 11500 13000 15100 18000 15500
Barjwn ] mgke 107 109 120 o7
Beryliium 02 |mpike 0s 0.5 0.6 07 0.4
Cardmiue 05 | mgks 0.6 0.6 od od ad
Chrominm 1| mpiep 19 21 b} 26 i
Cotal 2 | mpxe 61 &4 43 15 n
Coppet 1| wene 241 247 190 36 &
iran = | mpikg 21400 22000 24900 25400 24500
Lead 5 | mp/ke 50 51 32 ] 1
Mangrnste 1 | mpne 380 396 53 515 &7
Moty bdem:m 1 | mpheg = nd pd od pd
Mickel 2 | mpig 1450 2450 1520 195 M
Phesphers 0 | make B42 263 651 586 557
Slver 1 mefkE od nd nd od od
Tianhan H mpfkg 3 62 0 165 171
W ams dim 1 ngiky 24 27 29 an k3
Zine 5 | maikg 125 135 100 75 "
pH 00l | Unis 738 738 7.46 7.8 755
uimre Conbent oo | = 7.69 7.67 113 168 15.9

BQL WWum-hﬁM#MWMmMWMMM
nd parameter not detected ! = BQL higher than Ested duc odiludon () Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis
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Client : Jacques Whitford Environment Ltd. Report Dae: October 4/2001
Contact: Mahaboob Alam Lab Ref# : G214758
Lab Quote #: EGD09-0811
Client PO#¥: MNCO
Analysis of Soil, expressed on a dry weight basis Clicnt Ref¥: ONT346460
TFa TPe TP ™ ™
[Paramel ey EQL | Unils [©-2.5CM) 25500 {0-2.5CM) [2.5-50M) (0-2.5CM)
Antimomy 02 | mphke nd 0.2 1.6 1.1 0.2
Arsenic 0.2 | mehe 34 36 450 512 8.4
|Selenium 02 | mafkg o6 0.7 19 8.9 24
Alumingm 20 | mpig 5960 10500 24500 11700 21100
Basivra 5 | meg 45 & 198 23 171
Beryllium 02 |mske 0.3 0.5 L4 18 10
Cadmiem 05 | =pkp nd wl 21 33 1.8
Chromium O 12 1t 7 4 0
Coban 2 | mehy 14 17 137 168 15
Coppes 1 mekE 73 75 1400 1400 1400
Lon 50 | mpke 12000 15900 15300 26100 22800
Lesd 5 | mphg 29 43 25 1 ]
IMang Loets 1 mghep 430 426 163 17 121
solybdepum 3 | mpne o P nd ed pa
Mickel 2 mafkg 503 518 0350 11700 11400
Fhosphyo ras 20 | mep 782 718 010 2080 1020
Sibver 1 | mgieg B od 5 i 1
Thanium 5 | mpne 40 k1] 5 3 iz
" uad s 1| mens 19 15 56 61 36
Zine 5 | mpag 50 g 182 3 157
LH 0.01 | Unis T.07 7.33 5.55 390 5.02
Mipisure Cootent o001 | = 127 135 2.9 5s 193

EQL Estimared Quantitation Limit = lowest lovel of the paramercs thst can be quantifisd with coufidencs.
pamuocer pof deweed | = EQL higher than Usted due o ditotion. () Adjusted BQL

ol
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Philip Analytical Services Corp

Report of Analysis
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Client : Jacques Whitford Environment Lad. Repon Date: October 4/2001

Contact: Mahaboob Alam Lab Ref # : G214758
Lab Quote #: EGO0D-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Refif: ONTI4E46

7

Parameter EQL | Unils 255CM)

Antmo 02 | opkg 0.5

Arscnic 02 | =pkp 421

Selenium 02 | mpie 5.6

Alurnisem 0 mgSkE 28200

Lrhlm 3 mgikg 192

Benyliiom 02 |mpke 1.1

Calmbem 0.5 mp'kE 1.7

'l:brm‘uhﬂ'l 1 mafeg 36

ICobalt | maikp 147

Copper 1 mz/kE 1240

iron 50 mg'kg 2600

Lead 5 mgfkg 51

Mangancse L mgfkg 182

Molybdemnm £ mefkg nd

Mickel 7 | mefg 10200

Phosphons 20 mefep 1010

Shver 1 mefkg z

Titanhum 5 mkp 15

Vanadizm 1 mpfkg 13

Zine 5 mp/kx 14

rH o0l | Unhs 551

Molsrute Coorem oo | % 15.6

EQL wwm=mmﬂﬁumummmﬂtmﬂm
nd parameter fot detected ! = EQL higher than Fsted due wo dilotion {7 Adfused BOL
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Client: Jacgues Whitford Environment Lid. Date Recsived:  September 26/2001
1200 Denison Street Date Reponed: October 4/2001
Markham, ON, CANADA Lab Ref#: G214758
L3R 3G6 Lab Quoted: EGO009-0811
Client PO#: INCO
Fax: 005-479-9326 Client Reff: ONTHMG46
Alin: Mahabeob Alam
Certificate of Analysis
Additional Commments:
Antimony Analysis of Soil:

Spike recovery was below acceplance limits. Redigest and re-analysis did not improve spike

recovery. Please view antimopy results with discrerion as they may be biased low. Post digest

spike recovery was T2% (Acceptance coteria 70% - 130%).



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Litd, Report Date: October 172000

Contact: Mahaboob Alam Lab Ref # : G214769
Lab Quote #: EGO03-0811
Client POW; NCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

TRIO0-2.5 TPI0 255 TP11 0-2.5 TP1255 TPI4 02,5

Faromoter EQL Units

Antimony 0.2 | mpke 13 13 1.6 12 L6

Agsenic 01 | mgkg 79 57 11.9 11.1 17.9

Selenium 0.2 | mpkg 1.9 L& 25 1k 46

Almrirum 20 | mgikg 15100 1600 040 TIE0 32000

Barim 5 makg 154 167 138 1B a0z

Berylihen 02 | mgke (] 1.1 12 09 4.1

Cadmbury 0.5 | maikg 13 1.6 13 1.a 2.3

Chreminm 1 mg/kg 21 2 ! 20 50

Cehaly r gy 41 47 46 41 1

Copper 1 mEiE 153 166 bratd 257 131

Irom =0 mEE X500 ZR00 4TIC0 38600 173000

Lead 5 o kg 153 149 138 147 v

Mg sness I makg 434 4599 1040 E81 3140

Malybdenum mgfkE nd ed nd 16

Micke] g kg 1m0 1310 1610 1500 187

Fhosphanus 20 | mafkg o8 ol 65 566 358

|Sitver 1 mp/ke i od nd 1 nd

Titanium 5 mEks 101 177 288 300 617

Y amadim 1 mpfkg 31 34 n 1 28

ine 5 mp/kg 215 214 30 264 352

rH 001 | Unis 7.24 725 7.5% 7.15 144

EQL Estimated Quaniitstion Limit = lowest level of the parameter that can be quantified with confidence.
nd parameics oot detecied | = EQL higher than listed due to dilution ) Adjusied EQL
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Philip Analytical Services Corp

Report of Analysis

Client = Jacques Whitford Environment Lid. Report Date; October 1/2001
Contact: Mahaboob Alam Lab Ref # : G214769
Lab Quote #: EGHIS-081]
Chient PO#: INCO
Analysis of Soil, expressed on a dry weight basis Clhicnt Ref#: ONT34646
TPI42.55 P15 0-2.5 TS 2.55 TP20-2.5 T2 025
Parameder EQL Umits
Replicate
Antimany 02 | mpfkp 25 04 13 1.4 1.2
Arsenic 0.2 | mgmg 188 i3 6.6 T8 376
Selenium 0.2 | mpig 45 0.3 oy T4 13
& ez 20 | mpg EEL ) 10D 16700 17100 1700
s mglkg b8 o5 120 191 194
::;m 0.2 | egtp 4.2 0.5 0.7 0.7 07
Cadenhim 05 | mgig z1 1.2 1.2 2.0 2.4
Chramitm 1 egikg 105 17 2 42 42
ohaly 2 ™k 1" & n 213 214
Copper 1 mgfkp 173 71 172 1330 1340
Lron 50 | mgikg 1R5000 16708 26800 17900 17800
Lead s my kg 865 i 1 13 EE
Mg aness 1 my kg SRBD 225 ADD 280 287
Molyhdemum 3 me/ks 13 2 nd ™l nd
Nickel 2 mg/kg 153 185 1319 10100 10108
Phosphoms 20 | mplig 12 110 757 230 837
Sitver 1 mp/kg o ad ol 4 4
Titanium 5 waiky 658 164 260 77 74
Vanadirn 1 my kg 34 b 3 a5 a6
e 5 mafkg BT T 148 154 158 161
pi 0.00 | Units 535 732 7.63 6.5] 5.80

EQL Estimated Quamitation Linit = lowest level of (he parameter that can be quantified with confidence.
od pammeler pot detected | = EQL higher than listed doe 1o dilrtion () Adjosted EQL

Page 2 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: October 1/2001
Contact: Mahaboob Alam Lab Ref # : G214769
Lab Quote #: EGM2-0811

. Client PO#: INCO

Analysis of Soil, expressed on a dry weight hasis Cliemt Ref¥: ONT34646

TP22.55 TPS 0.2.5 TFE 235

FParameter E{L Cnits

Antimony 02 | make 11 0.8 07

Arsenic 032 | mgke 357 12.4 115

|Selesiien 02 | mgkg 6.9 17 20

Aleminum 20 | makg 21200 2410 2140

Farium 5 | makg 164 5% 37

Berylium 02 | mgke 0.8 b2 nd

Cadmitn 05 | maky 24 11 0.9

Chramium 1| maig 35 1 n

bl 1 mgikg 154 a8 7

Copper 1 mg/kg 1250 165 121

Trom 50 | mgig 20300 900 5000

1 ead 5 | maig 47 7 &1

Minngamess 1 mEky 25 1080 il

Moty hderarm 3 mglig nd nd nd

Nickel 2 | mpig 10400 1730 1250

Phosphons 20 | mgig 540 1010 672

Sitver 1 mg'ke 3 1 nd

Titanim 5 | mpfg o4 o4 180

Vamadien 1| mgae 47 18 16

ine 5| mpeg 149 rd 208

pH 0.01 | Unin 6.56 6.91 7.9

EQL Estimeted Quantitation Limit = lowesl level of the parameter that can be quantificd with confidence.
nd parameler oot detected | = EQL higher than Jigted due 1o dilution [ ) Adjusied BQL

Page 3 of 3
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AMALYTICAL SERVICES

Client: Jacques Whitford Environment Led. Date Received:
1200 Denison Street Date Reported:
Markham, ON, CANADA Lab Ref#d:
L3R 8G6 Lab Quotes:

Client PO¥:

Fax: S05-479-9326 Client Ref#:

Sampled By:

Al Mahaboob Alam

Analysis Performed:

Methodology:

All work recorded herein has been done in acoordance with normal
Anzlytical is limited in Kability 1o the actual cost of the pertinent u

of as per specific contractual arrangements.

Certificate of Analysis

Arsenic, Hydride Generation AA

Anomony, Hydride Generation, Digestion Required
Selenium, Hydride Generation

17 Element 1ICP Scan

pH, Hydrogen lon Activity, Extraction Required
Moisture Content

1) Analysis of arsenic in soil by Hydride Genération
Atomic Absorplion,
U.5. EPA Method No. 7061(Modifications)

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

3) Analysis of selenium in soil by hydride generation.
U.5. EPA Methed No. 7741{Modification)

4) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectropholometry.
U.5. EPA Method No. 6010
(Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
U.S. EPA Method No. 9045

5735 MoAray Roan, Mesassaca, Onranio, Camaes LEZ TN Tos(905) 890-8560  Fax: (905) 590-8575

September 26/2001
October 21/2001
G214759
EG009-0811
INCO

ONT34646

ONT 34646

professional sandards using accepted testing methodologics and QA/QC procedures. Philip
nalyses done. Your samples will be retained by PASC for a period of 30 days fallowing reporting

Page 1 @



AMALYTICAL SERVICES

Client: Jacques Whitford Environment Ltd. Date Received:  September 26/2001
1200 Denison Street Date Reporied: October 21/2001
Markham, ON, CANADA Lah Ref#: G214759
L3R B8G6 Lab Quoie#: EGO09-DE11

Client PO#: INCO

Fax: 905-479-9326 Client Ref#: ONT3d646

Sampled By: ONT 34646

Altn: Mahaboob Alam

Certificate of Analysis

Methodology: (Cont'd)
6) Determination of the moisture content of soil by weight,
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandable lon Analyzer EAS40
6) Precision Mechanical Convention Oven/Sartorius Basic Balance

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

Hified By

Laboratory Supervisor

All work recorded herein has been done in accordance with normal professional standards using accepled testing methodologics and QANC procedures. Philip
Analytical iz limited in Liability to the actual cosl of the pertinent analyses dope. ¥our samples will be relained by PASC for a period of 30 days following reporting
of a8 per specific conlractaal armangements.
Page 2
5735 MoAnas Roan, Missssaiwas, Onmamia, Casana L4E IND Toe (905) 890-8566  Fax: (905) 8908573 @



Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Lid, Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike (verall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC

Parameter (spike) EQL Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Arsenle TPI 37.50M 0.2 mglkg od 0.5 yra 111 ¥ 120 yed 6.4 5.0 35 6.5 yes yea
Ammi ThE -LH-17.50M 0.2 mg'kg nd 0.5 yea 116 B4 120 yea * L} b . . yea
Anllmony TPL 47.30M 0.2 mgikg nd 0.5 yea 143 29 157 yea 6 50 13 6.3 yeu yes
Antizony TR -1 417.50M 0.2 mg/kg nd 0.5 yes 129 29 15T yes 18 50 35 €5 yes yea
Selenbam TP1 -51.3CM 02 mekE od 0.5 yen 104 &0 140 yes 53 5.0 35 6.5 yoa Yo
Selenlam TPE-1L17.50M 0.2 gk il 0.5 yea 100 &) 140 yo 4.5 59 3.5 6.5 yea ye=
Al B 20 mpkg n 4 yes 102 T4 125 yea na na na ma oa yea
Al 8 n mgky nd 40 yei L4 4 125 yes na oA na na na yea
Barhuz Tr ->7.30M 5 mgkg ond 10 yes 93 82 113 yea 9 1 T 130 yea yes
Barhun PG -13-17.3CM 5 mglg o m yex g5 52 113 ves 93 100 70 130 yeu yes
Reryllium TP -L7.50M 0.2 mglkg nd 0.4 yea &2 T 124 yes 5.6 10 7 13 yea yeu
Besyilium TE-1-5CM | 02 mg/kg nd 0.4 yes 91 72 124 yes o1 1 7 13 ya yea
Catmiam TPl -57.50M 0.5 mg'kg fd 0.6 yeu 45 ] 18 yes 90.3 100 To 130 yes yea
Coaddrrinam TP 141 T.50M 0.5 mg/kg nd 0.6 yea 123 0 180 yeu 95,5 104 70 130 yea yes
Chseesiom TP 57.50M 1 mgikg nd 2 yes 104 72 124 yer 87 LK ] 130 yes
Clirutian TPE -13-17.5CM 1 mg'kg nd 2 yea 121 72 124 yeu o7 100 70 130 yea yes
Cobult TR -=7.30M 2 mg'kg nd 4 ¥res L 85 123 yea 53 100 70 130 yea yes
ol TP -L-17.50M 1 mgky nd 4 yea m 35 123 yer 93 14 ™ 130 Yo yei
Copper TP %750 1 mgkg 2 4 yea a5 T8 122 yes iy 100 T0 130 Yo Yes
Copper TPS -13-17.5CM 1 mg/kg nd 4 yes 114 T8 122 yer o4 100 70 130 yes yes

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

= Unavailable due to dilution required for analysis
= Not Applicable
= Insulficient Sample Submited
= parameler not detectad
= trace level less than EQL

Page | of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#: EG009-0811

Client PO#: INCO

Client Ref¥: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Orverall
SAMPLE 1D Upper Lower | Upper Lower | Upper QC

Paramefer (spike) FEQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Kesult | Target | Limit | Limit | Accept | Acceprable
troa 1 Lo mgfkg nd 100 ya 93 L L] 112 yes na na na na o yea
Tron na 50 mg'kg ml 100 yes Ehl 85 119 Yea na oA na na na yes
Lesd TP -3-1.30M 3 my'ky 5 10 yo 17 45 152 yea B 100 70 130 yes yea
Laat T L5150 5 mg'kg 6 10 yes 108 48 152 yea 93 100 70 130 yes yes
Marganess TPl 5750 1 mg'ky od 2 ye§ L) &5 115 yes ¥ 1 T 130 yed yes
Marganese TP -1517.50M 1 mg/kg od 2 yo 109 55 115 yea 19 104 70 130 yed yes
Malybdesam TFL -31.30M 3 mg/kg nd [ yes 151 0 210 yea 166 200 140 260 yia yes
Molybdensm TP =17 50 3 mygikg nd & ye1 206 o 10 yes 187 00 140 260 yea Yo
kel TFL -57.5CM 2 mgkg nd 4 yes 94 &6 16 yeu 75 100 70 130 yes yes
Nickel TP «13=17.30M 3 mgkyg nd 4 yei 104 &6 116 yeu - v ” L - yes
Prsphoras n- 20 myky nd 40 ye 111 73 130 yes na o na na na yes
Phospharas e 20 mg'kg ad 40 yea 115 73 130 ¥es na e o na A yes
Silver m 1 mg/kg nd 2 yes 110 15 200 Yea oa na oa na na yes
Sliver B 1 mg/kg nd i yea 95 25 00 yes ns na o na na yes
Titaniem ] 5 mgkg nd 10 yea 134 37 174 yea na na o o na yoa
Tianiem L 5 myky od 10 yea 152 7 174 ya ns na ns na na yes
Vsl TPI -37.50d 1 mgkg nd 2 yes 103 i1 119 yes 87 100 0 130 yes yen
Vanadlm TR =151 7500 1 mgikg ol 2 yea 118 81 119 yes 96 100 ™ 130 yes yea
Zine TFI =57.50M ] kg nd 10 yea 7 I 112 yes #9 100 T0 130 e yed
ins TP 13- 17.5CM 5 mgkg od 10 yes 103 85 112 yes &7 100 70 130 ye3 yea

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

na
ns
nd
TR

= Unavailable due to dilution required for analysis
= Not Applicable
= Insufficient Sample Submitted
= parameter not delected
= irace level less than EQL

Page 2 of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#; EGO08-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper aQc
Parameter (spilke) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Hesult | Target | Limit | Limit | Accept | Acceptable
pi m 0.01 Unity na na na 98 P 110 yes oa oa na oA 1 yes
i o 0.01 Units na na na 98 & 110 yes s na na na na yes

EE}L = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with conflidence

na
ns
nd
TR

= Unavailable due to dilution required for analyis
= Not Applicable

= Insufficient Sample Submitted

= parameter not defected

= trace level less than EQL

Page 3 of 3



Philip Analytical Services Corp

Report of Analysis
Client : Jacques Whitford Environment Lid. Report Date: October 21/2001
Contact: Mahaboob Alam Lab Ref # : G214759
Lab Crole #: EGO09-0811
Client PO#: INCO
Analysis of Scil, expressed on a dry weighl basis Client Ref#: ONT34646
TF ™ TP TR TP
Parameter EQL | Units | BEDROCK A5 S00M S5.7.50M S5 TEOM ~T0-730M
Replicate
Antimenry (] mpkg ad 03 04 04 02
Arsenic 02 mgikg 20 a3 78 73 20
Eeleniam 02 g rd 13 09 ae na
Alumimmm 0 mgkg 1520 19400 2000 19500 15600
[ 5 kg i 133 14 141 Fr.
Freryll i 62 mgkg nd GFY 09 08 ]
Cadraizn 18] mg'kg rd nd nad nd nd
Chsomicrn 1 gk 7 26 b} b1 ) i
Eichall 2 gk 2 13 20 1 7
Copper 1 migkg n 62 B %0 a4
leeny 50 gk 3450 25700 3200 20500 13100
Lead 5 mgkg nd 12 Pz 2 12
Manganese 1 migkg 128 s 437 518 o5
(R —— 3 mglkg nd od nul nd nd
Mickel 2 mgkg 45 552 o 24 %1
Fhasphons 20 rghg 124 84 (7] 853 75
Silves 1 ke nd d nd nd nd
THtanion 5 rgke 1 330 08 295 162
Vanadiom 1 meke 6 7] 39 Y 0
Zinc 5 kg 1 4 T n 6o
|pH 001 Units 445 776 T 175 13
bdcistie Content 0.01 % 016 131 12 0.9 178
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution () Adjusted EQL

Pagelof2




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid, Report Date: Oclober 21/2001
Contact: Mahaboob Alam Lab Ref # : G214759
Lab Quote #: EGD0S-0811
Client PO#: INCOD
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
TFI ™
Parameter EQL | Units | 10125704 | 1527500
| Auntiericry 03 me'kg 0. 04
Arzenic 0z mg'’kg &7 67
Selenium 03 mg'kg 16 17
Al mam 0 mpkg 20000 1 E20
|asium 5 mg'kg 140 1s
Heryllum 03 mgg 0% 0E
Caderinm, 05 kg nd 1
Chromicm 1 mgkg 27 b
Cobalt 2 mpsg 21 et}
Copper 1 makg 121 177
Irom 50 ol 32400 20300
Lead L] maikg 0 %
| Mmganese 1 mgfkg saz 49
Makyhdemm 3 mg'kg i nd
Hickel 2 mgkg 1020 1970
Phasphors 20 gk L] 562
|Sibver [ mgkg nd nd
Titamium 5 mgkg 30§ 338
Vanadinm 1 mgkg 38 k13
Zinc 3 gy ™ 74
pH ool Units 7.75 750
'!anu Conlent 00 =% 107 872
EQL. Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence,
nd parametor not detected | = EQL higher than listed due to ditution () Adjusted EOL

Page 2 of 2
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ANALYTICAL SERVICES

Client: Jacques Whitford Environment Lid. Date Received:  September 27/2001
1200 Denison Street Date Reported: October 2602001
Markham, ON, CANADA Lah Ref#: G214771
L3R BG6 Lab Quote#: EGH09-0811

Client PO#: INCO

Fax: 205-479-9326 Client Ref#: ONT34646

Attn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required
Maisture Content

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

Atomic Absorption,
U.5. EPA Method No, 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No, 7042

3) Analysis of selenium in s0il by hydride generation,
5. EPA Method No. 7741{Modification)

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

5} Analysis of pH in soil by electrode.
U.5. EPA Method No, 8045

All work recorded herein has been done in accordance with normal professional standards using accepled testing methodologics and QA/QC procedures. Philip

Analytical is imited in liability lo the actual cost of the pertinent analyses done. Your samples will be retained by PASC for 3 period of 30 days Tollewing reporting
or 25 per specilic contractual amangements,
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd. Date Received:  September 27/2001
1200 Denison Street Date Reported; Oclober 2602001
Markham, ON, CANADA Lab Ref#: G214771
L3R 8G6 Lab Quote#: EG003-0811

Client PO#: INCO

Fax: 905-479-9326 Client Ref#: ONT34646

Attn: Mahaboob Alam

Certificate of Analysis

Methodology: (Cont’d)
6) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76

4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandable lon Analyzer EA940
6} Precision Mechanical Convention Oven/Sartorius Basic Balance

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

- -q"""'-'-—___
N A
Certified By {

Elaine Grant

Labaratory Supervisor

"l work recorded herein has beea done in accondspee with normal professional standards using sccepted testing methedologies and QASQC procedures. Philip
~alytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
a3 per specific coolraciual arrangements,

Page 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quoted#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper QcC

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Asyenic TRI0 7075 0.2 | mgke od 0.5 yea 107 84 120 ye1 54 50 3.5 6.5 ye yea
Assenit RIS 1E 175 0.2 mglkg od 0.5 yer 114 4 120 yes 19 LA 15 6.5 yes yes
Aseni TFI ¥7.3 0.2 mp/kg ad 0.5 yem 109 24 120 yea * * . " . yea
Aulsvoay TPIO T0-73 0.2 mg'kg od 0.8 yeu 86 m 157 ye 4.8 50 1.5 6.5 Vel yea
AntEmony TPIS 1-17.5 (i34 mg/kg nd 0.5 yes 143 gl 157 yes 19 5.0 3.5 6.5 ¥er yea
Antinony TP 879 0.2 mgkg ad 0.5 yes 129 9 157 yes 6 50 35 6.5 yes yem
Eeienium TrI0 70-74 0.2 mgks od 0.5 yes 120 &0 140 yea 53 50 3.5 6.5 ye y=
Selenbum TPIS 15 173 0.2 mglkg od 0.5 yes 100 &0 140 Yea 5.3 50 1.5 6.5 yeu yea
Selemitum TP 7.8 0.2 mgkg od 0.5 yes 100 &0 140 yea 4.0 5.0 18 6.5 o yrs
Akl [ 0 mg/kg 71 40 yes o9 T4 125 yeu nn na na na na ved
Az na 0 mE'kg nd 40 yea o4 T4 125 yea na na na na na yea
Abminen s 0 mg'kg nd 40 yea o8 74 125 yes na s s o4 na yea
Rarizm TPLO 7078 5 mgkg od 10 Yea 92 B2 113 yes 88 100 70 130 ye1
Dasiam TFIS 1= 17,3 5 mg/kg nd 10 yea 29 B2 113 yea 90 B0 70 130 yea yes
Bashum TEL 513 3 mg/kg nd 1 yes w2 HZ 113 yes % 100 0 130 yea yes
Beryilium TR0 70-74 0.2 mg/kg nd 0.4 yes B2 T2 124 yes B4 19 7 13 yei ye3
Beryllium TRIS 15178 0.2 mgkg ad 0.4 yes bl 72 124 ya 8.7 10 7 13 ye yes
Berylilm TR} 575 0.2 mglky ad 0.4 yes B 72 124 yes 8y 10 7 13 yea yer
Cadeiim TPIO W74 0.5 mg/kg nd 0.6 yes 53 ] 180 yea 8.6 100 0 130 yea yer
Cadmium TPIS 15 17.5 0.5 mg/kg nd 0.6 yeu k) i} &0 yea 9l.4 100 70 130 yed yes

EQL = Estimated Quantitation Limit = lowest level of the paraneter that can be quantilied with confidence

-

na

ns
nd
TR

= Unavailable due to dilution required for analysis
= Not Applicable
= [nsuflicient Sample Submitted
= parameter not detected
= (racs level less than BQL

Page 1 of 4




Fhilip Analytical services Corp

Certificate of Quality Control

Drate Reported: October 26/2001
Client : Jacques Whitford Environment Lid. Lab Ref # G214771
Contact: Mahaboob Alam Lab Quote#: EGO009-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Priocess % Recovery Matrix Spike COverall
SAMFPLE ID Upper Lower | Upper Lower | Upper QcC

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Vel TFL3T.3 0.5 mEkg od 0.6 ye 121 0 180 Yea 92.1 100 w 130 yea yea
Chermium TPIO 76.74 1 mg kg od 1 yes 105 72 124 yem %9 iTH)] 0 130 yes yea
Cheremitam TS 1% 174 1 mg/kg nd 2 yea 9 72 124 yes a0l 1 k[ 130 yes yes
s TF137.3 1 mEkg od b ye 105 n 124 yes 90 100 w0 130 yes yis
Chalt Tr10 P75 2 mg/kg nd 4 ye 95 £3 123 yes &7 13 T 130 yes yea
Coball TFIS 15 17.5 2 mykg nd 4 yes 20 &5 123 yeu 87 100 T0 130 yei yei
Coball TR 578 2 mg'kg nd 4 yes 97 85 113 ye w 100 0 130 yes yea
Copper TPIO W75 1 mgkg nal 4 yea o7 T8 12 yes B4 L} T 1Y yor yes
Coppt TPIS 15 17.5 1 mgkg nd ] yea Bf T8 122 yes #7 1) M0 130 yes yes
Copper TFZ 57.4 1 mg/kg nd 4 yeu L] TE 122 yes b - . " = yes
ey i 50 mgkg nd 100 yen B85 B3 119 yes s na o 3 e yes
Lroas n 50 mgkg nd 100 yes &4 EL] 11% yen na na na na na yo
Iren s 50 mekg nd 100 ye 9 85 119 yes L 4 na ns s yes
Lewad THIO T-T3 | mekg il 10 yes 108 45 152 e &6 100 T 130 yea yes
Lead TFIS 13- I7.5 1 mglks ad 10 yeu 73 4% 152 yes 6 1K 0 130 yem yea
Laat TP 7.3 5 mg'kE od 0 yea 113 45 152 i 89 105 ] 130 yea yed
Marganess TPI0 70-T4 1 mg'kg od 2 yea a7 &5 115 yex 91 104 0 130 yes ¥es
Manganese TPLS 13- 17.3 1 mgky ad 2 yeu w2 8% 115 yex T 104} 0 130 yex yes
Mugoee Te2 %75 1 mgkg od 2 yeu L) 85 115 yes B2 100 70 130 yes yes
Mulybrdem TRLD 7075 3 mp /s nd 6 yes 160 (1] 210 ves 175 200 140 260 yes yer

EQL = Estimated CQuantitstion Limit = lowest level of the purameter Lhal can be quantilied with confidence

na
ns
od
¥

= Unavailable due 1o dilution required for analysis
= Nol Applicable
= Insufficient Sample Submitted
= parameter not detected
= (race level less than BQL

Page 2 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported; Qctober 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#; EG005-0811
Client PO#: INCO
) . Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper Qc
Parameter {spille) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accept | Acceptahle
Maolybdmum TPIA 15 17.5 3 me/ky nd 6 yes 128 o 210 yeu 174 2K} 140 260 yes yea
Malybdemen T2 1.3 3 mgkg ndd 6 yer 147 0 210 yeu 176 200 140 260 yeu yei
Hickel TPLY TO-T8 2 mg'ky nd 4 yes 97 &6 il6 yea &7 100 70 130 yea yed
Wikl TS 1+ 175 2 mg/kg nd 4 yo1 92 L] 16 yes Bl 100 7 L30 yes yea
Niclcel TR 313 2 mgkg nd 4 yea 9t i 116 yea . . - . . yea
Phoaphons L 0 mgikg nd a0 yei 111 73 130 yea oa o na na na yea
Fhumsphomis w w0 mE/kg nd 40 yea 114 73 130 vea s s i na s yes
Plumphurus L L mg/kg nd 4 yea 115 73 130 oa na oa o na yea
Silver o 1 myrig nd P yes 109 5 00 yea na ns na na ns yea
Sitver = 1 mgkg od 2 yes 141 L] 2K yeu na o o ns nx yes
Shhver na 1 mglkg nd 2 ye3 147 FL 200 yea na s na na na yed
Titanksm na 5 mg'ky nd 10 yea 132 kY 174 yes oa na na na na yes
Titankie ne 5 mglkg nd 0 yes 134 ” 174 yes .1 oa oA na na yea
Tilanusi TRIS 1% 17,8 5 mgikg nd mn yea 126 a7 174 yei 120 100 0 130 yea yeu
Vinadiam TPIO 7075 1 me'ks nd 2 yea 102 81 119 yeu 7 100 ™ 130 yea
Vanudian TPIS 15 (0.5 i mg/kg od 2 ye 7 il 119 ves EE] 1 el 130 ye yes
Varadinm TR 515 1 mgkg od ¢ yox 102 #1 119 yea 91 100 10 130 Yea yea
Lo TR0 70-7 5 mg/kg nd 10 ] 95 85 12 yes a7 100 70 130 yes yes
Thoe TRIS 13179 5 mikg od 10 yes 1] 85 12 yeu B4 100 0 130 yes yeu
Zine TFI +1.3 5 me'ke od 10 yes 95 k] 112 yea o8 100 70 130 yes Yes

BEEE iE

TR

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

= Tnavailable due to dilution required for analysis
= Mot Applicable
= Insufficient Sample Submined
= parameier not detected
= trace level less than FQL

Page 3 of 4




Fhilip Analytical services Lorp

Certificate of Quality Control

Date Reported: October 26/2001
Client ; Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGOO9-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Mutrix 5pike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL | Units | Result | Limit | Accept | Resull | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accept | Acceptable
i 4 .01 Units oa na na UH] na 110 yes oA na na A na yea
Pl = 0.01 Units tul na s 98 il 110 yes na ns na oA na yea

-

= Unavuiluble due o dilution required for analysis
ma = Not Applicable

ns = Insullicient Sample Submitied

nd = parmeler pot detecled

TR = trace level less than EQL

EQL = Estimated Quantitation Limil = lowest level of the parameter that can be quantificd with confidence
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: October 26/2001
Contacl: Mahaboob Alam Lab Ref # : G214771

Lab Cuote #: EGO09-0811

Client PO#: INCO
Analysis of Soil, expressed on a dry weighl basis Client Ref#; ONT34646

TF2lG TP2 15- TP2515 TPZ5T5 TF2 7075
Parameter EQL | Uniis 125 17.5
Replicate

Antimeny 03 mg'kg 16 12 13 10 0z
Arsersc 0z mp'kg L2 ¥ ] LT R | a4 4386 45
Selenim 03 mg'kg 75 E7 B2 79 rd
& herminam 20 mg'ig 19200 21900 22200 22900 21000
Barium 5 mg'g 160 155 183 143 Y
Besyllium 03 mg'ky T as 1.0 10 T
Caadimiian os mpkg 20 10 13 o nd
hromium 1 mgkg 12 32 a3 k1] 27
Cobalt 2 mg'kg 152 131 153 148 12
Copper 1 mg'kg 2080 1240 1560 1750 32
rem 0 mgg 19500 15400 20600 20300 I0RD0
Lead 5 mgkg 0 38 48 a 13
Manganese 1 kg a0z 205 7 e il
e Tybdemzn 3 mgkg rd rd nd nd nd
Hickel 2 mgkE 14200 9550 11500 11000 103
Phosphens 20 mg'kg 614 646 720 703 553
Sibe 1 mgkg 4 2 2 2 nd
Titaniam 5 mpkg 148 143 144 158 263
Varsdiam 1 mgky 4 41 a4 & 1
Line 5 mg re] 140 157 157 ]
pH 0] Units 658 551 679 ] T4
Mcizae Conlent o b 154 153 155 158 123
EQL Estimated Quantitation Limit = lowest level of the parameler that can be quamified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution () Adjuested EQL
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd, Date Received:  September 26/2001
1200 Denison Street Date Reported: October 21/2001
Markham, ON, CANADA Lab Ref#: G214759
L3R 8G6 Lab Quote#: EGD09-0811

Client PO4: INCO

Fax: D05-479-9326 Client Ref#: ONT34646

Sampled By: ONT 34646

Alln: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Geperation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required
Moisture Content

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

Atomic Absorption.
U.S5. EPA Method No. 7061(Modifications)

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

3) Analysis of selemium in soil by hydride geperation.
U.5. EPA Method No. 7741(Modification)

4) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry.
U.5. EPA Method No. 6010
{Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

All work recorded herein has been done in accordance with nermal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analyiical is limited in lisbility o the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 daye following reporing
or as per specific contracieal armangements.

; . ” Page 1 @
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ANALYTICAL SERVICES
Client:  Jacques Whitford Environment Lid. Date Received:
1200 Denison Street Date Reporied:
Markham, ON, CANADA Lab Ref#:
L3R BG6H Lab Quote#;
Client PO#:
Fax: S05-479-9326 Client Ref#:
Sampled By:

Atln: Mahaboob Alam

Methodology: (Cont’d)

Instrumentalion:

Sample Description:

QA/QC:

Results:

Certificate of Analysis

6) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-30

1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76

4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

5) Orion Research Expandable lon Analyzer EA940

6} Precision Mechanical Convention Oven/Sartorius Basic Balance
Soil
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached.,

_ZRe
e
Certified By
Elaine Grant
A anager
%J—
_Kertified By

Laboratory Supervisor

September 26,2001
October 21/200]
G214759
EGO09-0811

INCO

ONT34646

ONT 34646

All work recorded herein has been done in aceordance with normal professional standards using accepted lesting methodelogics and QANC procedures. Philip
Analytical is imiled in liability to the actosl cost of the perlinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting

or as per sptoific contractual arrangements.

Page 2
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Philip Analytical Services Corp
Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#: EG05-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Result | Limit | Accept | Hesult | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Anmic TP 57,500 0.2 mglkg nd 0.5 yes 111 B4 120 yea 6.4 50 33 6.5 ¥ea yea
Arvle TA%T3CM | 0.2 | mygfke nd 0.5 yes 116 B4 120 yes ’ v . . . yea
Antimeny TFL -57.3CM 0.2 mgkg nd 0.5 yes 143 pi 157 Yyea 1.6 5.0 5.5 6.5 yes yea
Astizmony TRE 1L T.30M 0.2 mg/kg ad 0.5 yes 129 2 157 yea ERY 5.0 15 6.3 yez yeu
Selenbims TPI ST7.50M 0.2 mglkg od 0.5 ye3 100 &0 140 yea 53 5.0 3.5 63 yea yed
Eelenbim TPE -1317.50M 0.2 meky nd 0.5 yea 100 &0 140 yes 4.5 5.0 3.5 6.5 yes yes
Mlamiruem = 0 mgkg ) 40 yen 102 T4 125 yeu na na na na na yes
Al v 0 me'kg ad a0 yea 104 74 125 yes o na na o ns yeu
Barhmy TP1 -3-7.5CM 5 mgig od 10 yes 93 82 113 yea 92 100 0 130 yes yea
Barium TPS 1517500 5 mgig od 10 yea 95 g2 113 yea 93 ] 0 130 yea yes
Berylam TR 3730 0.2 mekg od 0.4 yeu iz T2 124 ¥ 8.6 10 7 13 yes yes
Beryllsam TP «13-17.50M 0.2 mg'kg od 0.4 Yed w1 T2 124 yed w1 10 7 13 yea yes
Cadmbm TP A7.50M 0.5 mgfkg nd 0.6 yes 45 o 150 yes 7,3 100 70 130 yes yes
Cadmibm TPE 1517, 5CM 0.5 mgky nd 0.6 yeu 123 ] 180 ¥yea 958 100 70 130 yes yen
Cafombumn TP -57.50M 1 mgikg nd 2 yes 104 72 124 yeu &7 100 70 130 yea yes
Chvembio TR 15 17.5CM 1 myky od 2 yea 121 T2 124 yei o7 100 70 130 yea yes
Cobalt TP 57,50 2 mg'kg o 4 ye1 %5 15 123 yes 83 100 70 130 yen yer
Coball TR -13-1T.50M 2 mg'ky nd 4 ¥eu 111 85 123 yes 93 16 70 130 yes yea
Coppar TFL -5T.50M 1 mg'kg 2 4 yen 13 7 172 yea L 104 T 130 yeu yeu
Copper TP -13-17.50M 1 mg kg nd 4 yea 114 L) 122 yea 4 100 0 130 yes yea
EQL = Estimatcd Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unsvailable due to dilution required for analysis
ne = Not Applicable
ns = Insufficient Sample Submitted
nd = parameter nol defecied
TR = (race level less than EQL

Page 1 of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Led. Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Fesult | Target | Limil | Limit | Accept | Acceptable
foua o 50 mehz ad 100 yed 93 85 119 ye na ma s s m yes
e o 50 mg'kg od 100 yei 04 Bs 113 yes ma o na na na Yes
Leud TPL-57.50M 5 mglkg 5 10 yeu 17 48 152 yes B8 100 70 130 ye yes
Lead TP 15-IT.5CM L me'kg [ 10 ye 108 a8 152 yea o3 100 70 130 yes yeu
JEpm—— TPI -37.5CH 1 mgkg nd 3 yea 97 a3 115 yed 9 100 70 130 yes ¥er
Mangunese TPS -L-17.5CM 1 mglkg nd 2 yet 19 &5 115 vea (1] 100 7 130 yo yeu
Msbaenm THL-S7.50M 3 mgikg od 6 e 181 [ 210 yea 166 200 140 260 ya ye
Molttem TV 1517500 3 mglky wd & yea 206 o g yea 157 200 140 260 yts yea
Nickel TPI -%=7.50M r | mgikg nd 4 yes 95 &6 116 yea 75 10 70 130 yea biz
Miekel TPS -15:17.5CM 2 mg/kg nd 4 ¥ 104 B6 116 yes . . . . . ye
Flanjiora 6l 0 mg'kg nd 40 yes 111 73 130 yes na na s o na yes
Flungbora ma 0 mgkg nd 40 yes 115 73 130 yes A B ns na na ye
Slbver Bl 1 mgkg nd 2 yes 110 5 200 yes T 1 1 ns na yes
Fibver i i mg'kg nd 2 yea 95 5 200 yes na na s na s yes
Titaauisia = 5 mekg nd 10 yes 134 37 174 yes o= na na na 4 yea
Thaniurs na 5 mygikg nd 10 yea 152 37 174 yea na ma o4 na oa yea
Vimadiam TPI -57,35CM 1 me/kg od 2 yes 103 Bl 19 yes 57 100 70 130 yes yeu
Vinadaum TPS -15-17.5CM 1 myky ad 2 yeu 118 Bl 119 yeu 96 100 70 130 yea yea
e TP -$7.30M 5 mglkg nd 1t yaa u? 85 12 yea ) 100 0 130 yes yea
Ziee TIS -1-17.50M ] Eng kg ol 10 yes 103 3 112 ye &7 100 0 130 yea yeu

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

* = Tpavailable dus lo dilotion required for analysis

ma = Nol Applicable

n: = Insufficient Sample Submited
nd = parameier not defected

TR = trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: Cetober 21/2001
Client : Jacques Whitford Enviromment Led. Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34646
Amnalysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMFLE ID Upper Lower | Upper Lower | Upper QcC
Parameter {spike) EQL | Units Result | Limit | Accept | Result | Limit | Limit | Accept Target | Limit | Limit | Accept | Acceptahle
i o 001 Units nn na on % o 110 yes o n o m yo3
M 4 0.01 Unizs na ok o 98 90 110 yea na nn na na yea

EQL = Estimated Quantitation Limit = lowest level of the parametes thal can be quantified with confidence
* = Unavailable due to diletion required for analysis

na = Not Applicable

ot = [nsufficient Ssmple Submitlcd

nd = parameter not detectad

TR = trace level less than EQL

Page 3 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Repont Date: October 21/2001
Contact; Mahaboob Alam LabRef # G214759

Lab Quote #: EGO09-0811

Client PO#: [NCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

TP4 TP4 P4 TR T4

Parameter EQL | Units | -t 5T 5CM Ac125c | 517seM | oM
 ntimcery 01 | mpig 0é 03 03 T LT
Arsenic 01 | mgig 17 35 39 139 195
|5edeninem 03 mgkg 43 04 06 22 35
Al | mede 13900 15100 15700 5140 12300
Harium 5 gy g5 105 106 e %
Berylinum 02 mg'kg 2.7 it | e 07 0E
Cadmium 05 | mpkg 12 nd nd od 09
hrerniam 1 mg'kg 6 7 o 38 38
Cobalt : mgikg kL] 14 13 47 &
Copper 1 mg'kg m M EL 6 an
from 0| mekg 24500 00 21700 19900 73800
Lead 5 me'ke 70 1] 32 107 133
Menganese 1 mglkg 258 317 356 a7 438
Molybderm 3 mg'kg nd nd nd nd nd
Nickel 2 mp'kg 3420 153 169 2620 5690
Phosphorus | meis €58 04 1 639 809
Sitver 1 mpkg od nd ad nd 1
Titaaiim 5 mg'kg 334 268 m m 263
Vanadinem 1 mg/kg 40 a1 41 kv k£
i 5 mp'kg 2 % 75 195 187
oH 0ol | Units L] 188 778 n 76
Mefpisture Contend gl " 163 1.3 HRE 543 754
EQL Estimated Quantitation Limit = lowest level of the parameter thal can be quantified with confidence.
nd parameter not detocted | = EQL higher than listed due to dilution ( } Adjusted EQL

Page 1 of 1
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ANALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd. Dale Recetved:  September 26/2001
1200 Denison Street Date Reporied: October 21/2001
Markham, ON, CANADA Lab Ref#: 214759
L3R 8G6 Lab Quote#: EGO09-0811

Client PO#: INCO

Fax: 905-479-9326 Client Ref#: ONT34646

Sampled By: ONT 34646

Attn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element I1CP Scan
pH, Hydrogen lon Activity, Extraction Reguired
Moisture Content

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

Atomic Absorption.
U.5. EPA Method No. 7061{Modifications)

2) Analysis of antimony in soil by hydride generation,
1.5, EPA Method No. 7042

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

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

5) Analysis of pH in s0il by electrode,
U.8. EPA Method No. 9045

All work recorded herein has been done in accordance with normal professional standards using aceepted lesting methodologies and QA/QC procedures, Philip
Analytical is limited in liability to the actual cost of the perfinent analyses done. Your samples will be relained by PASC for 2 period of 30 days following reporting
or a8 per specific contractual arrangements.
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AMALYTICAL SERVICES

Client: Jacques Whitford Environment Lid, Date Received:  September 26/2001
1200 Denison Street Date Reported: October 21/2001
Markham, ON, CANADA Lab Ref#: G21475%
L3R 8G6 Lab Quote#: EGO09-0811

Client PO#: INCO

Fax: 905-479-9326 Client Ref#: ONT34645

Sampled By: ONT 34646

Alin: Mahaboob Alam

Certificate of Analysis

Methodology: (Cont’d)

&) Determination of the moisture content of soil by weight,
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandable lon Analyzer EAS40
6) Precision Mechanical Convention Oven/Sartorins Basic Balance

Sample Description: Soil
QAIQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

All work recorded herein has been done in accordance with normal professional standards vsing accepled lesting methodologies and QAYQC procedures, Fhilip
Analytical is limited in Liability to the aciual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days fallowing reporting
or 28 per specific contractual arrangements.

e2
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Fnilip Analytical services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # G214759
Contact: Mahaboob Alam Lab Quots#: EG009-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Owerall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Arsenic TP -4-7.5CM 02 kg od 0.5 yea m 4 120 yea 6.4 5.0 1.5 6.5 yen yes
Arvmiz TH 130T 30M 02 mgikg nd 0.3 yes 118 B 120 yea . . - . . yes
Antimony TFL-37.50M 0.2 mgikg nd 0.5 yes 143 9 157 yes 16 50 1.3 6.5 yea yes
Alzcy TP -1 317500 0.2 mg'kg od 0.5 ea 129 29 157 yea iR 50 35 6.5 Yea yes
Sebeniumn 171 -3T.30M 0.2 mgkg ndd 0.5 yes 100 60 140 yes 53 50 3.3 6.5 yes yes
Aelenhm THO 1507, 508 0.2 mgkg nad 0.5 yes L L] 140 yes 4.5 50 3.5 6.5 yes yes
Al i 0 mgky ) 40 yeu 102 T4 125 Ve na na na s na yed
Al w 20 mgkg nd 40 yes 104 74 125 yea na na na 04 nd yea
Barium TPI =57 50M 5 mg/kg nd 10 yes 93 82 113 yei 92 100 70 130 yes yea
Baseu TP 15 17.3CM 5 mgky nd 10 vea us 2 113 yeu 93 100 T 130 yes yes
Beryllazm TPL 47,50 0.2 mglkg nd 4 yes g1 72 124 yea 8.6 10 7 13 yea yea
Berylluem TP -13-17.50M 02 mgkg il 04 ye 91 72 124 yeu 2.1 10 7 13 yea ves
Cadenbuen Th1 37300 0.5 mgikg nd 0.6 yes 45 ] 180 yes $0.3 10 70 130 yeu ves
el TP -1 5-17.50M 0.5 mg/kg ud 0.6 yen 121 n 180 yeu 05,5 100 70 130 yea yes
Chromhim TP -57.50M 1 mgkg nd 2 ba- 104 72 124 yes a7 103 Ta 130 yes yes
Clanamium TIPS =1%17.5CM 1 mgkg nd 2 yea 121 T2 124 yes o7 100 T0 130 yes yes
Cobalt TR -57.5CH 2 mg/kg nd 4 ya 95 = &3 123 yea 83 100 T0 130 yer ye1
Cobalt TP -15-17.5CH 2 mgky nd 4 ye 111 BS 123 yea 93 100 T0 130 yes yea
Copper TPL -57.50M 1 meky 2 4 yea 05 T8 122 ¥es 59 100 T0 130 yei yes
St TP -1 317 50M 1 mE/kE od 4 yea 114 78 122 _ yea 94 1M1 T 130 yes ves

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with conlidence
= Unavailable due to dilution required for analysis

L]
na = Not Applicable

ns = [nsufficient Sample Submitted
nd = parametes nol detecied

TR = treee lovel loss than EQL

Page l of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported; October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#: INCO
_ Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Uppeer Lower | Upper Lower | Upper Qc
Parameter {spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Irem m 50 mg'kg nd 104 yea 3 5 119 ] ni ns i & na yea
Iren Bl 50 mg/kg nd 104 yes o 13 119 yes na na na oA na yes
Laat TR -47.50M mg kg 5 10 yum 117 48 1432 yeu LES 1] ™ 130 yea yea
Load TES -15-17.50M mg/kg [ 1 yes 103 48 152 yes 93 100 70 130 ¥es yea
Manganese TPl -37.50M 1 mgkg nd 1 yes wr B5 115 ye 79 100 TO0 130 yes yed
Mung ioeee TG -13-17.3CM 1 melkg nd 2 yeu 109 5 115 yea B9 100 T 130 yes yea
Motytemm TPL -51.50M 3 mglkg od G yes 181 o 210 yem 166 200 140 260 y= yea
Molyhdemm TP 151750 3 mg/kg od [ yei 206 0 210 yea 167 206 140 25 yei ey
Mieleel TP -T.50W 2 mg'kg nd 4 yei 95 it 116 yea 75 10K} 70 130 yes yes
Mickal TP 151 7.50M 2 mglkg nd 4 yea 104 Ak 116 yea . * * * * yes
Focdplrad ) 0 mgkg nd a0 yem 11 73 130 yes na ns na s na yes
Phosphonu e 20 mg'kg nd 40 yes 115 3 130 yei na T na na T yies
Sltver & 1 mg'kg nd 2 yes 110 25 2060 yes na na n oA m yea
Kibveer s 1 mgkE nd 2 yee 95 5 200 yea s na na na na yen
Thiunioe m 3 mgkg od 10 yea 134 37 174 yes oA m na na na ye1
Titnbum o 5 mgikg nd 10 ye3 152 L7, 174 ye1 na o na T ma yes
Vinadiom TFI -37.5CM 1 mg'kg nd yea 103 &1 119 yes L 100 70 130 yea yea
Vasadium TPE 1517500 1 mg'ks ad yea 118 Bl 1e yea kL 100 70 130 yea yes
T TP -57.50M 5 mg/kg add 10 yes o7 B 12 yer 5 100 70 130 yes yea
Zipe TP <1517, 50M 5 mgkg nd 10 yes 103 B 112 ye) 7 100 T 130 ¥ea yea

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
= Unavailable due o dilwtion required for analysis

ne
ns
nd
TR

= Not Applicable

= Insufficient Sample Submiited
= parameler nol defected

= lrace level less than EQL

Pape 2 of 3




rmlip Analytical services Lorp

Certificate of Quality Control

Date Reported: October 21/2001
Client ; Jacques Whitford Environment Ltd. Lab Bef # : G214759
Contact: Mahaboob Alam Lab Quote#: EG009-0811
Client PO#: INCO
. : . . Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
FProcess Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parumeter (spilke) EQL | Units | Resull | Limit | Accept | Resuli | Limit | Limit | Accept Tarpet | Limit | Limit | Accept | Acceptable
il ua om Units o o 8 w0 110 you o na na na yes
B o o.m Units na na o8 o0 110 yeu oa 1] s L] Yes

EEIL = Estimated Cruantitation Limit = lowest level of the parameter that can be quantified with confidence

na
na
nd
TR

= Unavailahle due to dilutivn required for analysis
= Mot Applicable
= Insufficient Sample Submilled

Page 3 of 3



Philip Analytical Services Corp

Report of Analysis
Cliemt : Jacques Whitford Environment Lid, Report Date: Octaber 2172001
Contact: Mahaboob Alam Lab Ref # - G214759
Lab Quote #: EGO09-0811
Client PO#: NCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
™ TP6 TP TP TP
Parameler EQL | Units 5750 SMTSOM A012E0M | 151TSCM | <151750M
Replicate
Antimerry 02 | megkg 17 02 L3 06 06
Arsense 02 | meks 618 s 2632 n7 247
Seleniun 02 | meks 120 nd 1.0 53 53
Ahiminum 20 gk 42000 600 35000 34000 33600
Enium 5 mekg 280 152 243 20 205
Berylliun 62 | meghg 12 B 19 14 14
O 05 | ook £ 0.6 28 0E 12
Chromiam 1 gk 4 L E 2 44 44
Cokalt 2 mglg 164 14 140 86 &7
Copper 1 mgky 1350 L 1280 47 555
- 50 kg 170 37300 30200 22500 22500
Lesd 5 mekg BS 17 78 0 6
M anganese 1 mekg 1 745 267 180 158
Mityhdorum 3 gk od nd d ul nd
Mickel 2 mgks 1300 66 84550 4350 4470
FPhosplons 0 mgkg 0 544 1450 £ By
Sibver 1 kg 3 nd 4 nd 2
Tikandurn 5 oy P2, ne 175 168 179
Vanadiem, i sk £ i 50 &3 i3
Zine 5 kg 241 ! 235 157 168
ot a0 Units 644 T.58 665 692 693
hfnisture Content 0.0 % 41 7 398 366 353
EQL Estimated Quantitation Limit = lowest level of the parameter that can b quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution { } Adjusted EQL

Pagelof 1
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ANALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd. Date Received:  September 26/2001
1200 Denison Street Date Reported: October 21/2001
Markham, ON, CANADA Lab Ref#: G214759
L3R 3G6 Lab Quote#: EGO09-0811

Client PO#: INCO

Fax: D05-479-9326 Client Ref#; ONT34646

Sampled By: ONT 34646

Attn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Geperation
17 Element 1CP Scan
pH, Hydrogen lon Aclivity, Extraction Required
Moisture Content

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

Atomic Absorption.
U.5. EPA Method No. 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. T741(Modificaton)

4) Analysis of trace metals in soil by Inductively Coupled
Flasma Spectrophotometry.
U.5. EPA Method No. 6010
(Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

All work recorded herein has beea done in accordance with normal professional standards using accepted lesting methodologies and QA/GC procedurcs, Philip
Analytical is limited fn Liakility to the sctual cost of the pertinent analyses done. Your samples will be retained by PASC for a peried of 30 days following reporting
er as per specific contractual arrangements.

Page 1
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd.

1200 Denison Street
Markham, ON, CANADA
L3R BG6

Fax: 15-479-9326

Attn: Mahaboob Alam

Dale Received:
Date Reported:

Lab Ref#:

Lab Qruote#:

Client PO#:

Client Ref#:
Sampled By:

Certificate of Analysis

Methodology: (Conl’d)

6) Determination of the moisture content of soil by weight.

ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76

4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

5) Orion Research Expandable Ion Analyzer EA940

&) Precision Mechanical Convention Oven/Sartorius Basic Balance
Sample Description: Soil
QA/QC: Refer 1o CERTIFICATE OF QUALITY CONTROL report.
Results: Refer 1o REPORT of ANALYSIS attached.

Pk e

Certified By \

cr
anager

[

ertified By
Laboratory Supervisor

September 26/2001
October 21/2001

G214759
EG009-0811
INCO
ONT34646
ONT 34646

Niwofk recorded h\‘.’l‘ﬂ.l!l.h-‘ll been done in secordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Fhilip
Analytical is limited in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting

or a8 per specific contractual arengements.

5755 MoAna Roan, Mesiiacs, UNtamo. Caiana L4Z TN9 Tee (905 890ESG0 Fax: (905 BDO-8575
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214759
Contact; Mahaboob Alam Lab Quote#: EGQ09-0811
Client PO#: INCO
Client Ref#; ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Orverall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike} EQL Units Besult | Limit | Accept | Reswlt | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Accepahle
A TFI =130 0.2 mgkg nd 0.5 yea 11 B4 120 yen B4 50 15 6.5 yed yes
Arsenle TP 1517508 0.2 mEg nd 0.5 es 116 B4 120 yea L] bl - - . yes
Aoy TFL-+1.20m 02 mykg nd 0.5 yra 143 b} 157 yes 16 L] 15 6.4 yea yes
Antimeny TPEILITICM | 0.2 me/kE nd 0.5 ¥es 129 bl 157 yes 38 5.0 3.5 6.5 o1 yea
Feheniam TR <5130 0.2 mg'kg nd 0.5 yes 100 &0 140 yes 53 50 35 6.5 yes y=
Selenhurn TP 131750 0.2 mg/kg nd 0.5 yed 100 &0 140 yes 4.5 5.0 3.5 6.5 yes yeu
Auminnm L 20 mgky 27 40 yea 102 T4 125 yeu s s na na na bia ]
Adarimm B 0 mgkg od 40 yes 104 74 125 yea na na nx T oK yea
Hathan TP -57.5CM 5 mg/kg nd 10 yes 93 &2 113 ye3 92 100 T 130 ¥e3 yea
Bashin TP -15.17.56M 5 iy nad 10 yer 95 82 13 ey 93 100 T 130 ¥es yeu
Berylliom TP -£7.40M 0.2 mg/kg nd 0.4 yea &2 b 124 ya B.G 10 7 13 ves yes
Beryllzm TFS -1317.3CM 0.2 mg'kg i 0.4 yea 91 T 124 yea 9.1 10 7 13 yea yea
Cadmiu T#L -5-0.5CM 0.5 | mpkg nd 0.6 yes 45 0 180 ye 50,3 100 70 130 yea yea
Caminm TP -1 174500 0.5 g kg nd 0.6 yei 123 ] 120 yes 95.5 100 T0 130 ye3 yes
Chreenizm TPL -57.50M 1 mgfkg nd 2 ¥yes 104 n 124 yes 87 L T 130 ye3 e
Clromiuz TR =L 17.50M 1 mgkg od 2 yeu i | T2 124 ye3 9 104 0 130 yea yes
Cobalt TP A7.5CM 2 mg/ky ad 4 Yes 95 85 123 yeu 53 100 T 130 yea Yo
Cobalt TPS -15-17.5CM 1 mg'kg nd 4 yea 111 BS 123 yeu w3 100 T 130 yes yea
Copper TP -57.30M 1 mg'ky 3 4 ye 95 78 122 yes 89 100 T 130 yéa yes
Copper TP 151750 1 mgfkg nd 4 yea 114 78 122 yes [T 100 70 130 yeu yes
EQL = Estimated Quantitation Limit = lowest level of the parameter Lhat can be quantified with confidence
* = Unavailable due to dilution required for analysis
na = Not Applicable
ns = Insufficicnt Sample Submined
nd = parameter not detected
TR = trace level leas than EQL

Page 1 0f 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref# G214759
Contact: Mahaboob Alam Lab Cuote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Frocess Blank Frocess % Kecovery Matrix Spike Owerall
SAMPLE 1D Upper Lower | Upper Lower | Upper Qc

Parameter {spike) EQL Unitg HResult | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Ina ra 50 mgky od 100 ves 93 'L 119 Ve aa na ©a o na yem
Irm o8 50 mgkg nd 1 yes U4 85 119 yes na na na na oA yes
Load TPL -47.50M 5 mgkg 5 10 yes 17 43 152 yes3 ] 100 T0 130 yo1 yrea
Lead TR -13-1T.3CM 5 mgkg ] 10 yes 108 4H 152 Vs g3 1063 TH 130 yem yeu
Margazede TP 2-1.50M 1 mykg nd 2 yes 97 85 115 yei 9 100 T 130 you yem
Munginss TP4 -15-17.3CM 1 mgkg od 2 yea 108 a5 115 yes i1 100 70 130 yo yea
Malybdemm TP -57.3CM 3 mg'kg od ] yed 181 0 210 yea 166 200 140 2 ves yes
Malybdeman TPS -15-17.50M 3 mgikg od [ yen 206 (i 210 yea 167 200 140 260 yes yes
Hickel TPL -57.30M 2 mglkg nd ] yeB o5 L1 118 yea 75 L0a 70 130 yes ¥es
Hickel TR =151 7.50M 2 mgks nd “ yea 104 86 118 yeu f " - i3 by yeu
Flsphonas B 20 mglkg nd 40 yes 111 73 130 ¥ na oA na ns na yes
Phosplema a 20 mg'kg nd 40 yes 115 T3 130 ¥ na s oa na oA yed
Hlwer o 1 mg'kg od 2 yes 110 5 200 yea na na na na na yea
Slver ] 1 mg'kg nd 2 yes 25 L] 00 yea ns na na na na yea
Thiamhim | 5 mgiky od 1n yes 134 m 174 yea na ns na s oa yes
Tiamhum n 5 mg/ky nd 10 yea 152 37 174 yea na na na o na yes
Vanadhem TPL 57500 1 mgkg od 2 yoa 103 81 L] yes &7 100 70 130 yea yes
Yazadhum, TR =1 317508 1 mg/kg nd 2 yea 118 81 119 ye 9 104 0 130 yea yea
Zine TPl -57.30M -1 me'kg od 10 Yea o BS 112 yes &9 100 70 130 yea yes
Zine TPS -14-17.50M kg ad 10 yes 103 B85 112 yes a7 100 70 130 yea yea

EQL = Estimaicd Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Upavailable due to dilution required for analyais

na = Not Applicable

ns = Insufficient Sample Submitted
nd = parameter nol delected

TR = trace level less than EQL

Page 2 of 3




Fhilip Anaytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref# : G214759
Contact: Mahaboob Alam Lab Quote#: EGO0%-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Procss % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL Unite | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Cimit Accept | Acceptable
] = 0.m Uhnits na na oa ¥8 90 110 yea na na na ia na yes
pH ra .01 Linits na ns na 94 o] 110 yea n& na nn na na yea

ns
nd
TR

= Unavailable due to dilution required for analysis

= Not Applicable
= Insufficient Sample Submitted
= parameler nol detected

= lmce level leas than EQL

EQL = Estimated Quantitation Limit = lowest level of the parameder thal can be quantified with confidence

Page 3 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid, Report Date: October 21/2001

Contact; Mahaboob Alam Lab Ref # : G214759
Lab Quote #; EG009-0811
Client PO#: INCO

Amalysis of Scil, expressed on a dry weight basis Client Ref#: ONT34646

™ TP 7 T+7

Parameler EQL | Units | 57500 gassem | anazsem | asi7sem

Aoy az mgg 17 03 05 rd

Arsenic 0l mpkg 36 L% 176 9

Seleninm 0z | mei 92 nd 33 02

Aduminam 20 g/ 25400 72400 26700 22100

Eariuzm 5 kg 203 134 153 116

fheryllium n: | mgip 13 10 ] oe

Cadmium ns mg'kg 1% nd 07 nd

hromium 1 mgkg 59 # 42 a2

Cobalt 2 mg'kg 184 13 %0 0

Coppes 1 mg'kg 1400 % 453 n

tron 50 mglkg 26100 30800 24000 23700

Lead 5 mg'kg 70 A 44 L)

hanganess 1 mg/kg 341 &40 206 158

Malyderusm 3 mg'kg d nd od ol

Micks] 2 mg'ks 12500 4 4150 350

(Phosphor:s 20 mg'ky 1130 585 530 286

Sihver 1 mg'kg 3 nd nd nd

I Triastiuem 5 gy 1M 307 164 m

|V anaditrn 1 m'kg 50 45 63 53

Zine 5 mg'kg 208 n 125 68

rH ool | Units 545 195 526 £33

b nisturs Canitent o % 178 7o 08 127

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

nd parameter not detecled | = EQL higher than listed due to dilution. { ) Adjusted EQL
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ARAINTICAL SERVICES

Client:  Jacques Whitford Environment Lid. Date Recerved:
1200 Denizson Street Date Reparied:
Markham, ON, CANADA Lab Ref#:
L3R 8G6 Lab Quoted:

Client PO#:

Fax: G05-479-9326 Client Ref#:

Altin: Mahaboob Alam

Amnalysis Performed:

Methodalogy:

All werk recorded herein has been done in accordance with normal professional andards vsi
Analytical is limited in lishility to the actual cost of the pertinent analyses done. Your samp
or as per specific contraetusl armanpements.

5735 MoApam Roar, Mississavos, Ontaiio Camana L4Z IN9  Te: (005) 808566 Fax: (90571 89008575

Certificate of Analysis

Arsenic, Hydride Generation AA

Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation

17 Element ICP Scan

pH, Hydrogen lon Activity, Extraction Required
Muoisture Content

1) Analysis of arsenic in s0il by Hydride Generation
Atomic Absorption,
U.S. EPA Method No. 7061(Modifications)

2) Analysis of antimony in soil by hydride generation.
L.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.5, EPA Method No. 7741 (Modification)

4) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry.
1.5, EPA Methed No. 6010
(Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
U.5. EPA Method No, 9045

September 27/2001
Oclober 26/2001

G214771
EGO09-0811
INCO
ONT34646

ng accepted lesting methodologies and QA/QC procetures, Philip
ez will be retained by PASC for a period of 30 days following reporiing
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd, Date Received:
1200 Denison Street Date Reported:
Markham, ON, CANADA Lab Ref#:
L3R BG6 Lah Quote#:

Client PO#:

Fax: S905-479-5326 Client Ref#:

Alin: Mahaboob Alam

Methodology: (Cont'd)

Instrumentation:

Sample Description:

QASQC:

Results:

Certificate of Analysis

6) Determination of the moisture content of soil by weight.
ASTM Method Mo. D2216-80

1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Vadan VGA 76

4) Thernmo Jarrell Ash ICAP 61E Plasma Spectrophatometer

5) Orion Research Expandable lon Analyzer EA%40

6) Precision Mechanical Convention Oven/Sartorius Basic Balance

Sail
Refer to CERTIFICATE OF QUALITY CONTROL report.

Refer to REPORT of ANALYSIS attached,

September 27/2001
October 26/2001

G214771
EGD09-0811
INCO
ONT34646

All work recorded herein has been done in accondance with normal professional standards veing accepted leding methodologies and QASQC procedures. Philip
Amalytical is Iimited in Lability lo the actoal cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting

or a8 per specific contractusl ammanpements.

$735 McABA Roan. Missisaucs 0 io, Couna’ LAZ INS TL: (D0S) 8908566  Fax: (905) BIDESTS



rnilip anaiytical services Lorp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref# : G214771
Contact: Mahaboob Alam Lab Quote#: EGD09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper qQc

Parameter {spike) EQL | TUnfts Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit Accept | Acceptable
Arsenic TP 7075 0.2 mglkg nd 0.5 yea 7 24 120 ¥eu 54 i0 335 6.5 Yyea yea
Asvele TPIS 15175 0.2 mgikg nd 0.5 yes 114 B4 120 ver 59 50 1.5 6.5 ye yes
Ameniz TF2 %73 02 me'kg od 0.5 yeér 109 B4 120 yes . - - 47 2 yes
Antimogy TRIO 70-74 0.2 mgfkg nd 0.5 o1 .1 i 157 yea 4.8 5.0 35 6.5 ye yes
Antimeny TFL3 13- 17.3 0.z mgks nd 0.5 yes 143 i 157 yea 8 50 15 6.5 yes yes
Antisncy 2474 0.2 mg/kg nd 0.5 yes 129 29 157 yea 3.6 5.0 3.5 6.5 yer ves
Sebeninm TPLO T0-75 0.2 mg'kg od 0.5 ye 120 60 140 yes 5.3 5.0 s 6.5 yeu yea
Selenin TRIS 14 17.4 0.2 mglkg nd 0.5 yeu 100 &0 140 yes 53 5.4 3.5 6.5 yes ¥ea
Selenian TP 415 0.2 g kg od 0.5 yeu 100 0 140 yes 4.0 5.0 3.5 6.5 yor yeu
Al £l 20 mg'kg 1 40 yea by T4 125 na o na nL = e
Al L] 0 mgikg od 40 Yo W T4 123 .11 oa na na na yea
Abiminun L 20 mg kg nd 41 yer 98 74 125 yes na on na na na yes
Barium TRL0 7073 5 mekg ad 10 yea 92 52 113 yes 84 100 0 130 yeu yea
Busium TPLS 15178 5 me/kg nd 10 yea a9 82 113 ye3 50 100 70 130 yes yea
Parzm TF1 37.5 5 mg'kg od 10 yes 92 82 113 ves 90 100 T 130 yes yes
Berylliun TRID 7075 0.2 mgikg od 0.4 yes 82 T2 124 ves B4 10 7 13 yes yes
Berylilom TPL3 15 17.3 0.2 mgikg nd 04 yeu 79 2 124 Yea B7 10 7 13 yea yes
Berylim TP ALS 0.2 mg/kg nd 0.4 ves 6 72 124 yea 8.9 10 7 13 yes yea
Cadmiain TP W73 0.5 mglkg od 0.6 yes 53 0 180 yea 254 100 70 130 yeu yen
Cadinhum TFI2 17,3 0.5 mg/kg od 6 yes 34 0 180 ¥ei 914 1 ™ 130 biad yeu

EQL = Estimated Quantitation Limil = lowest level of the parameter that can be quantificd with confidence

* = Unavailable due lo dilution required for analysis
ma = Noi Applicable
o = Insufficient Sample Submitied
nd = parameter not defected
TR = |race [evel less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref# G214759
Contact: Mahaboob Alam Lab Cuote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Frocess Blank Frocess % Kecovery Matrix Spike Owerall
SAMPLE 1D Upper Lower | Upper Lower | Upper Qc

Parameter {spike) EQL Unitg HResult | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Ina ra 50 mgky od 100 ves 93 'L 119 Ve aa na ©a o na yem
Irm o8 50 mgkg nd 1 yes U4 85 119 yes na na na na oA yes
Load TPL -47.50M 5 mgkg 5 10 yes 17 43 152 yes3 ] 100 T0 130 yo1 yrea
Lead TR -13-1T.3CM 5 mgkg ] 10 yes 108 4H 152 Vs g3 1063 TH 130 yem yeu
Margazede TP 2-1.50M 1 mykg nd 2 yes 97 85 115 yei 9 100 T 130 you yem
Munginss TP4 -15-17.3CM 1 mgkg od 2 yea 108 a5 115 yes i1 100 70 130 yo yea
Malybdemm TP -57.3CM 3 mg'kg od ] yed 181 0 210 yea 166 200 140 2 ves yes
Malybdeman TPS -15-17.50M 3 mgikg od [ yen 206 (i 210 yea 167 200 140 260 yes yes
Hickel TPL -57.30M 2 mglkg nd ] yeB o5 L1 118 yea 75 L0a 70 130 yes ¥es
Hickel TR =151 7.50M 2 mgks nd “ yea 104 86 118 yeu f " - i3 by yeu
Flsphonas B 20 mglkg nd 40 yes 111 73 130 ¥ na oA na ns na yes
Phosplema a 20 mg'kg nd 40 yes 115 T3 130 ¥ na s oa na oA yed
Hlwer o 1 mg'kg od 2 yes 110 5 200 yea na na na na na yea
Slver ] 1 mg'kg nd 2 yes 25 L] 00 yea ns na na na na yea
Thiamhim | 5 mgiky od 1n yes 134 m 174 yea na ns na s oa yes
Tiamhum n 5 mg/ky nd 10 yea 152 37 174 yea na na na o na yes
Vanadhem TPL 57500 1 mgkg od 2 yoa 103 81 L] yes &7 100 70 130 yea yes
Yazadhum, TR =1 317508 1 mg/kg nd 2 yea 118 81 119 ye 9 104 0 130 yea yea
Zine TPl -57.30M -1 me'kg od 10 Yea o BS 112 yes &9 100 70 130 yea yes
Zine TPS -14-17.50M kg ad 10 yes 103 B85 112 yes a7 100 70 130 yea yea

EQL = Estimaicd Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Upavailable due to dilution required for analyais

na = Not Applicable

ns = Insufficient Sample Submitted
nd = parameter nol delected

TR = trace level less than EQL
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Fhilip Anaytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd. Lab Ref# : G214759
Contact: Mahaboob Alam Lab Quote#: EGO0%-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Procss % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spike) EQL Unite | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Cimit Accept | Acceptable
] = 0.m Uhnits na na oa ¥8 90 110 yea na na na ia na yes
pH ra .01 Linits na ns na 94 o] 110 yea n& na nn na na yea

ns
nd
TR

= Unavailable due to dilution required for analysis

= Not Applicable
= Insufficient Sample Submitted
= parameler nol detected

= lmce level leas than EQL

EQL = Estimated Quantitation Limit = lowest level of the parameder thal can be quantified with confidence
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rnilip anaiytical services Lorp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref# : G214771
Contact: Mahaboob Alam Lab Quote#: EGD09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper qQc

Parameter {spike) EQL | TUnfts Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit Accept | Acceptable
Arsenic TP 7075 0.2 mglkg nd 0.5 yea 7 24 120 ¥eu 54 i0 335 6.5 Yyea yea
Asvele TPIS 15175 0.2 mgikg nd 0.5 yes 114 B4 120 ver 59 50 1.5 6.5 ye yes
Ameniz TF2 %73 02 me'kg od 0.5 yeér 109 B4 120 yes . - - 47 2 yes
Antimogy TRIO 70-74 0.2 mgfkg nd 0.5 o1 .1 i 157 yea 4.8 5.0 35 6.5 ye yes
Antimeny TFL3 13- 17.3 0.z mgks nd 0.5 yes 143 i 157 yea 8 50 15 6.5 yes yes
Antisncy 2474 0.2 mg/kg nd 0.5 yes 129 29 157 yea 3.6 5.0 3.5 6.5 yer ves
Sebeninm TPLO T0-75 0.2 mg'kg od 0.5 ye 120 60 140 yes 5.3 5.0 s 6.5 yeu yea
Selenin TRIS 14 17.4 0.2 mglkg nd 0.5 yeu 100 &0 140 yes 53 5.4 3.5 6.5 yes ¥ea
Selenian TP 415 0.2 g kg od 0.5 yeu 100 0 140 yes 4.0 5.0 3.5 6.5 yor yeu
Al £l 20 mg'kg 1 40 yea by T4 125 na o na nL = e
Al L] 0 mgikg od 40 Yo W T4 123 .11 oa na na na yea
Abiminun L 20 mg kg nd 41 yer 98 74 125 yes na on na na na yes
Barium TRL0 7073 5 mekg ad 10 yea 92 52 113 yes 84 100 0 130 yeu yea
Busium TPLS 15178 5 me/kg nd 10 yea a9 82 113 ye3 50 100 70 130 yes yea
Parzm TF1 37.5 5 mg'kg od 10 yes 92 82 113 ves 90 100 T 130 yes yes
Berylliun TRID 7075 0.2 mgikg od 0.4 yes 82 T2 124 ves B4 10 7 13 yes yes
Berylilom TPL3 15 17.3 0.2 mgikg nd 04 yeu 79 2 124 Yea B7 10 7 13 yea yes
Berylim TP ALS 0.2 mg/kg nd 0.4 ves 6 72 124 yea 8.9 10 7 13 yes yea
Cadmiain TP W73 0.5 mglkg od 0.6 yes 53 0 180 yea 254 100 70 130 yeu yen
Cadinhum TFI2 17,3 0.5 mg/kg od 6 yes 34 0 180 ¥ei 914 1 ™ 130 biad yeu

EQL = Estimated Quantitation Limil = lowest level of the parameter that can be quantificd with confidence

* = Unavailable due lo dilution required for analysis
ma = Noi Applicable
o = Insufficient Sample Submitied
nd = parameter not defected
TR = |race [evel less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214771
Contact: Mahaboob Alam Lah Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Frocess Blank Frocess % Hecovery Matrix Spike Crverall
SAMFPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Cadmibam TR %73 0.4 melkg i 0.6 Yes bl 0 140 yea oLl 100 70 130 yea yei
Chrcubum TFIO 73 1 mgkg nd 2 yes 103 7 124 yes B 100 70 130 yea yes
Chrcenhus TPLY 13- 173 1 T nd 32 yes o T2 124 yer o0 100 T 130 yea yes
Chruenium TP 503 1 mplkg nd 2 ye1 105 72 124 yes o0 100 70 130 = yeu
Ciobal TPI0 73 2 mg'ke nd 4 yeu 95 B3 123 ves 87 100 T 130 yes yoa
Ciobalt TPIS 13- 173 2 mg/kg nd 4 yes o0 85 123 yes 87 100 70 130 yea yes
Coball TF1 313 2 mg'kg ad 4 yes 97 85 123 yea 29 100 70 130 yes yer
Copper TPI0 7075 1 mgikg nd 4 yes w7 78 12 yea 24 100 70 130 yea yes
Coppes TPLS 13- 17.3 1 mykg nd 4 yes 5 78 122 yes 7 100 70 130 yeu yes
Copper TR $1.5 1 mg/ig nd 4 yes o 73 172 yem . . ' v * yes
L a 0 mgiky nd 100 yes 85 85 s yea na na na o na yea
brem m 50 mg/kg nd 100 yes 83 85 119 yes o oa o os fia yea
ey m 0 mgks od 100 yeu i 85 119 ves ns na ns na na yes
Laad TPIO 70-73 5 mg/kg nd 10 yes 108 48 152 yes B 100 70 130 yes ya
Laad TRLS 1% 17,8 5 mg/kg nd 10 yes il 48 152 yea 86 100 70 130 yes yes
Lesd TP 575 5 kg wd 10 yes 113 48 122 yes B 100 0 130 yes ye1
Manganess TPID 7073 1 mglky nd 2 yeu a7 85 115 yed 91 100 70 130 yeu yes
Mugumss TR 15173 1 mglky nd 1 Yo w1 3 113 yen TH 100 ™ 130 yea yes
Margumese TP 578 1 mgikg nd 2 ye1 97 85 115 yes B2 100 10 130 yea yes
Mobrbdemm TPH 7073 3 me'ky od [ yeu 160 ] 110 ye 175 204 140 26 yes yes

EQL = Estimated Quantitation Limit = lowest level of the purameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submined

nd = paramecicr ool deloctiod

TR = trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGR09-0811
Client PO#: INCO
: Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blunk Process % Recovery Malrix Spike Overall
SAMILE ID Upper Lower | Upper Lawer | Upper QcC
Parameter {spike) FQL | Umis | Hesult | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceprable
Matybdenuen TPIS 14 174 3 mglkg od i yea 128 0 210 yea 174 100 140 260 yea yem
Modytsderaien TH 514 E] mgkg od 6 ye 147 0 210 yea 176 00 140 260 yea yes
Nickel TR0 W75 2 me/kg nd 4 yea 97 &6 116 ye L 100 70 130 yes yea
Wickel TPLS 13- 1. 2 mgikg ad 'l yea LV 86 116 yea 81 100 T 130 yes yes
Hickel TP1 574 2 mglkg ad 4 yea 56 BS 116 yeu . * $ . o yea
Plumphorus na 20 my’kg nd 40 yeu 11 73 130 you na ns os na na yea
Forsiplmrus o 0 mg'kg nd 40 yeu 114 73 130 yes oA na na ns 1 yes
Florplaras L] 20 mg/ky nd 40 yea 115 73 130 ym na na na na na yes
Sliver m 1 mg'kg nd 2 yes 109 25 200 yea L na ns na na yes
Sibver o 1 mgkg od 2 yea 141 5 200 yeu o n ol na na yes
Silver o i mg'kg nd 2 yea 147 5 200 yes ns oa na na Ba yes
Titsnibira s 5 mg'kg od 10 yea 132 37 174 yea 6a ns o4 na Ty yes
Thhashun o 5 me'kg ad 10 yea 134 37 174 yea oA oa na Ba os yea
Titasaen TPIS 15173 5 mg'kg ad 10 yea 16 Ly 174 yea 120 100 T0 130 yes ye3
Vanadim Tr0 M7 1 mykg nd yes 102 ¥l 119 yea 87 100 T 130 yea yea
Vination TPIS 1% 1.8 1 mgikg nd 2 yea 7 B1 119 yem 2% 100 70 130 yer yea
Vanadiam TP 57,4 1 mgkg nd 2 e 12 81 119 yes ]| 109 70 130 yea ye
Tie TRL 7078 5 meikg nd 10 yes 95 85 112 yes 87 100 70 130 yea yes
Tine TPLS 15 17,3 5 mEkE Bd 10 yeu 9l £S5 112 yea 84 100 T0 150 yen yes
Zinc TF2 57.3 5 mpkg od 10 yea 95 ES 112 yea 98 100 70 130 yea yea

EQL = Estimated Quantitation Limit = loweat level of the paramcter that can be guantified with confidence
* = Unpavailable due to dilution required for analysia

na = Not Applicable

ng = Insufficient Sample Submitled
nd = pprameter not detectad
TR = trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Raf # : G214771
Contact: Mahaboob Alam Lab Quoted: EGO09-0811
Clicnt PO#: INCO
" Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Prucess % Hecovery Matrix Spike Orverall
SAMPLE 1D Upper Lower | Upper Lower | Upper Qc
Parameter {spilee) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accepi | Acceptable
B [ n.o1 Units na na na 9% Lol 114 Vea na oa na na na yea
=1 na 0.o1 Units na na na 98 90 110 yea A na na oa na yea

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to difution required for analysis

na = Not Applicabls

ns = Insufficient Sample Submitted

nd = parameler not delecied

TR = trace level less than EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Emvironment Lid. Repart Date: October 26/2001
Contact: Mahaboob Alam LabRef # : G214771
Lab Quole #; EGO09-0811
Chent PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
#E 10 TPH 15 THE 30-35 TPES-7S TR T0.74
Parameler EQL | Units 125 175
Aslirmody 0oz mg'kg o7 13 0% 05 nd
Amenic 0z | mekg 144 o 1y 99 23
Bedisiiant o | mgig T 24 07 07 ad
A b 20 mplg 1620 1660 1900 1530 120
Baiun s mglkg % 52 3 - e
Besyllinzm 03 me'ig nd 03 wd e ol
Cadmiam 65 mgig ad rd (113 nd rd
Chrormiduer 1 mg/kg [ % [ H 3
Coball 2 mg'k 12 a8 12 1 2
Copper 1 gy 5 ke o & 15
Iron 0 markg 14300 #4500 17000 15700 3670
Lead 5 mgkg k1) 105 L] i3 nd
Fanganese 1 makz 1 615 1n 150 1%
[Metybdemam 3 mg'kg nd nd nd nd nd
Micke] 2 mgkg it 240 954 ] 60
(Phesphions 0 mgkg #5 T &8l 538 3m
Silver 1 mg kg nd 1 nd nd nd
Titamiten ] mg'kg 184 214 182 a8 115
Varadinam 1 mgkg ] 18 12 12 7
Zimc 5 mgkg 13 406 120 S0 12
pH o0l | Units 743 160 747 754 6.10
Moishire Content 0.0 =% THT 0.9 196 526 B5.6
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quardified with conflidence.
nd parameter not detected | = EQL higher than listed due to diluticn () Adjusted EQL
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AMALYTICAL SERVICES

Client: Jacgques Whitford Environment Lid.

1200 Denison Strect

Date Reported:
Markham, ON, CANADA Lab Ref#:
L3R EG6 Lab Quoted:
Client PO#:
Fax: D05-479-9326 Client Ref#:

Attn: Mahaboob Alam

Analysis Performed:

Methodology:

Certificate of Analysis

Arsenic, Hydride Generation AA

Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation

17 Element 1CP Scan

pH, Hydrogen lon Activity, Extraction Required
Moistore Content

1) Analysis of arsenic in soil by Hydride Generation
Atomic Absorption,
U.5. EPA Method No. 7061 {(Modifications)

2) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. 7741 (Modification)

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

5) Analysis of pH in soil by electrode.
U.S. EPA Method No. 9045

Date Received:  September 27/2001
October 26/2001

G114771
EGO09-0811
INCO
ONT34646

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

of a5 per specific contractual amngements,

5735 MoAras Koan, Mississavca, Dymarse, Casana. L4Z 1N9 Tee (9053 8908566 Fax: (905) 880-8575
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AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd.

1200 Denison Street
Markham, ON, CANADA
L3R 8G6H

Fax: 905-479-9326

Attm; Mahabooh Alam

Methodology: (Cont'd)

Date Received:  September 27/2001
Date Reparted; October 2642001

Lab Ref#: G214771
Lab Quoted: EGO09-0811
Client PO#: INCO
Client Ref#: ONT34646

Certificate of Analysis

6) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandsble lon Analyzer EA940
&) Precision Mechanical Convention Oven/Sartorius Basic Balance

Sample Description: Sail
QANQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

e Comond
Certified By |
Elaine Grant
Acc

Laboratory Supervisor

L work recorded herein has been done in accordance with normal professional standands using accepled testing methodologies and QAMQC procedures, Philip
*-alytical is limited in liahility to the scteal cost of the pertinent analyscs done. Your samples will be retained by PASC for 2 period of 30 days ollowing reporting

“e per specific contractual armangements.

Page 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client ; Jacques Whitford Enviromment Lid, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Owerall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC

Parameter {spike} EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Araenile TPIOM-75 (i %] melkg nd 0.5 yes 107 Ha 120 Vi 5.4 50 15 6.5 yes yes
Ammio TPIS 13- 17.3 0.2 mgkg nd 0.5 yed 114 B4 120 yes 59 5.0 5 6.5 yes yes
Arserile TF2 573 0.2 mpkg nd 0.5 ¥y 109 B4 120 yes . » * " " ya
Aoy TPLG 7073 0.2 mgikg nd 0.5 yea 16 bl 157 yor 44 50 LK. .5 yes yes
Antienony TrLS 1% 173 0.2 mgikg nd 0.5 yed 143 19 157 yea 39 5.0 = ] 6.5 yes yes
Antimony TR 515 02 mg/kg od 0.5 yea 129 9 157 Yo EX] 50 s 6.3 ye ye
Selenbam TR0 7074 0.2 mgkg ad 0.5 yea 120 &0 140 yes 53 5.0 35 6.5 yes yes
Selemitam TPIS 1% 17,8 0.2 mglkg ad 0.5 yea 100 &0 140 yes 5.3 5.0 35 6.5 yes yes
Seleritam TP 478 0.2 mglky ad 0.5 yes 100 & 140 yeu 4.0 50 38 6.5 yea yes
AdEn m 0 mykg b | 40 yes o0 T4 125 yea na na na na na yes
Absmicug m 0 mg/kg nd 40 yes o ™ 128 yea fna na na na oa yei
Amimom ™ a0 mg'kg nd &0 yen [T T4 124 ¥z na s na oa oa bi=1
Basinm TFI0 7073 5 mg/kg nd 10 yen vz 82 113 ye E 100 0 130 yis yes
Buaginm TPIS 1% 173 5 myg'kg nd 10 yes 89 32 113 yea o0 100 T0 130 yes yes
Barum TP 575 5 mgikg nd 10 yes ] 81 113 yes 80 100 T 130 yes yea
Reerylilm Tr0 70-75 0.2 mglky nd 0.4 yea 82 72 124 ¥a LR i 7 13 yet yer
Berylikum TPIS 13- 173 0.2 mgikg nd 0.4 yes 9 72 124 ya 8.7 10 7 13 yes yer
Berylium W2 575 0.2 mg'kg od 0.4 yes 85 by 124 yea 89 10 7 13 yoi yes
Cadmiom TPID TO-T3 0.5 mg/kg el 0.6 yes 53 0 150 yoa B8.6 10 T 130 yea yea
Cadrelbam TPIS 1% 175 0.5 mykg nd 0.6 ves M 0 180 yea V1.4 100 70 130 yes yes

-

na
s
nd
™=

= Unavailable due to dilution required for analyss
= Not Applicable

= Insufficient Sample Submited

= parameter not detected

= trace level leas than BOQL

EQL = Estmated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
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Philip Analytical services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#: INCO
Client Ref#; ONT34646
Analysis of Svil, expressed on a dry weight basis
Frocess Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL | Units | HResult | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limir | Limit Accept | Acceptable
Cadenim T#2 313 0.5 mg'kg ad 0.6 yes 121 ] 180 ves 921 1040 T 130 ve yer
Chromiem TPLG T0.TS i mglkg nd 2 yes 105 72 124 yea L 1) ™ 130 yea yea
Chresnbum TPIS 13- 17.4 1 mgkg d 2 yos w9 2 124 yen W 10} 70 130 yea yea
Chrcenbum TPL 1.5 1 mgkEg nd 1 yes 105 T2 124 yea 0 10 T0 130 yea yes
Cekalt TPI0 075 '} mg/kg nd 4 yeu 95 25 123 yesd 57 190 70 130 yes yea
Coball TFI3 1% 17.5 2 mygkg od 4 yes o0 1] 123 ed &7 10 T 130 yeu yes
Cokalt TP 479 2 mglkg wd 4 yei §7 83 123 ¥es 59 100 70 130 yea yes
Copper TRIO 7075 1 meiks od ] yea a7 T8 12 ves i 100 70 130 yes yea
Copper TPIS I3 (7.4 1 mg/ky nd 4 yed a6 T8 122 yes 87 100 T0 130 yes yea
Copper TP 513 1 mg kg d 4 yes #5 78 122 yea " . * " " yea
Tron = 50 oig kg nd 100 yes 6 ES 19 yes ns na s oA na yea
Iren =1 50 mekg od 100 yes i3 B3 119 yea na na oA ua na yes
Irmn b 50 mgkg od 104 yea B9 BS 119 yes oa na na na os ye3
Leat TR T0.75 5 mgkg od ] yes 108 48 152 yea 4 100 T0 130 yed ¥ea
Lead TRIS 1% 17,5 5 mpks od 10 yes 73 48 152 yea 8 100 0 130 yes Yea
Lead T &1.3 3 mgkg od 10 yes 113 48 152 yes 59 Hu 0 130 yea yes
Mangasesn TFI0 7073 1 mgkg od r ! yed 97 85 115 yes 21 100 m 130 yes yeu
Mesganese TR LTS 1 mg'kg nd 1 yed v BE 11% yes T8 Lt ™ 130 yea yea
Mangancse TP2 &1.5 1 mg/kg ad 2 yes el 85 115 yes 82 100 70 130 yeu yea
Miiyhdrmun TRIO 78 3 mpkg nd ] yes 160 0 210 yes 175 200 140 160 Yes yes
EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantificd with confidence
* = Unavailable due to dilution required for analysis
na = Nol Applicable
ns = Insufficient Sample Submillcd
nd = parameter nol defected
TR = trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client ; Jacques Whitford Environment Lid. Lab Ref # : G214771
Contact; Mahaboob Alam Lab Quote#; EGD09-0811

Client PO#: INCO

Client Refi#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Orverall
SAMFLE 1D Upper Lower | Upper Lower | Upper 0c

Parameter {spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accept | Acceplable
Malybdemam RIS 1% 173 3 mgikg od o yea 128 [ 110 Yes 174 200 140 260 ¥ ye
Molytxbemm TP 3.3 3 kg nd f yea 147 0 210 yes 176 200 140 260 yes yea
Mickel TRIG 075 g mg ks ad 4 yea 97 86 116 yes 57 100 70 130 e en
Nickel TFIS 1% (7.5 2 mg'kg nd é yes 92 86 116 yea #1 100 0 130 yes yes
Nickel TP 573 2 mgkg od 4 yeu 96 B4 116 yes L . . - - yes
Phosphoras o4 20 mg/kg nd 40 yen 111 73 130 yen na Ty I & na yea
Prosphorus o i mgikg od 40 yen 114 73 130 yes 1 1 a na i yea
Foosphoras na 0 mg'kg nd 40 yea 115 73 130 yes ok A ok o na yea
Siver na 1 mgkE nd 1 yea 109 =1 200 ¥ea ns s s o4 os yes
Slbver o 1 mE/kg od ! yen 141 25 200 ye3 ns na na na oa yes
Silver m 1 mgkg nd 1 ves 147 15 100 yes ns s na na oA yes
Tt = 5 mp'ke od 10 yeu 132 37 174 ya na na s na na ¥
Tilaghin . 5 mg'kg od 10 ¥eu 134 37 174 yes na na na na i yes
Thanhum TPLS 13 7.3 5 mgikg od 10 yes 126 7 174 yes 120 100 0 130 yea yes
Vanadiom TRID 70-75 1 mg/ky nd 2 yes 102 51 1% yea B7 104 T 130 ¥ea yes
Vi TP1S 13- I7.5 1 mg'kg nd 5 yea 97 81 119 yea RH LK} T0 130 yes yea
Vanadiem P2 525 1 mgkg nd 2 ye3 10z Bl 119 yra gl 100 T 130 yes yra
= TR T3 3 mg'ks nd 10 ya 95 ] 12 yea 17 104 0 130 ves yes
i TPIS 14174 5 mgikg ad 10 yea 91 25 1z yea 24 1K g] 130 yes yes
Tine TP +7.5 5 mglkg nd 10 yea 0% i85 112 yea a4 100 70 130 bisd yed

EQL = Estimated Quantitation Limil = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysia

na = Not Applicable

ns = Insufficient Sample Submitlcd
md = parsmeier nol delecled

TR = trace level less than EQL

Page 3 of 4




Philip Analytical Services Lorp

Certificate of Quality Control

Date Reported: October 26/2001
Client ; Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE 1D Upper Lower | Upper Lower | Upper Qc
Parameter (spikie} EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept Acceptable
pH n& 0,01 Unin na nn na 98 90 110 yea nn A na s A yea
il o8 0.01 Uniiy na na na 98 90 110 yea i na na na i yea

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

na = Mot Applicable

ng = Insufficient Sample Submiticd

nd = parameter nol detected

TR = tace level less than EQL
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Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Repori Date; October 262001
Contact: Mahaboob Alam Lab Ref# : G214771

' Lab Quote #; EGO09-0811

Client FO#: NCO
Analysis of Scil, expressed on a dry weight basis Client Ref#: ONT34646
TPIO 10 P02 | TRIo3e3s | TRiosas | Triosogs

Parameter EQL | Units 124 225
Antimerny 032 mpkg 10 10 0 10 nd
Arsenic 02 mekg ] 87 52 57 nd
Selenitn 03 Py (F 12 12 13 nd
Al 20 kg 22800 17500 14500 18600 2010
Earitm 5 mpleg 150 162 136 139 nd
Beryliism 032 mplg 12 13 11 e nd
Cazmium 0.5 mgig nd 08 nd nd nd
Cheesmiem 1 gy i | 19 15 3 3
Cobalt 2 mgig B 1% 14 5 nd
Copper 1 mghg b 119 T 104 2
lren 50 mpig 32300 21000 18100 26500 2090
Lead 5 me'kg B 105 ¥ 105 nd
Mangrrese | mg'kg T 4593 430 677 25
Moty bdesam mp'ig nd nd nd nd nd
Hickel 2 ma'kg 410 760 614 654 S
Fhesphors 20 ma'kg bt 544 481 754 230
Sitver 1 mag nd nd nd nd nd
Titaniam 5 mgE 266 269 m 2 160
 tnadiitrn 1 mp'ig 4 0 M EL 5
Zimc 5 mg'ig 11 163 130 153 n
pH 0.0 Unita 143 i 175 7.42 7.55
Moisturs Content 0.1 % 105 619 128 125 2.4
EQL Estimated Quantilation Limit = lowest level of the parameter that can be quantified with confidence.
na Mot Applicable
nd parameter nol detected | = EQL higher than listed due to dilution ()} Adjusted EQL
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Philip Analytical Services Corp

Report of Analysis
Client - Jacques Whitford Environment Lid. Report Date: Oclober 26/2001
Contacl: Mahaboob Alam Lab Ref # G214771
Lab Quote #: EG009-0811
Client POS#: INCOD
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
TPIO0 M-75
Parameter EQL | Units
Heplicale
[mirm-; 032 mykg nd
Arsenic 02 raks il
Selenium 02 matkg nd
Al 20 kg 1930
Darium 5 mg'kg nd
|Beeryllium 0z | mgkg d
adrmim 03 gy nd
Chroamiem 1 mgkg 4
Cobal 2 gy nd
Copper I mgkg 3
Iran 50 mekg 2030
Lead 5 mekg 6
Mangames s 1 mglkg 4
‘dalybdemm | mgikg nd
Mickel 2 mgkg 10
[T — I gy 41
Sibver 1 rgka nd
Titanium 5 ma'kg 113
W enatinrm 1 mg'kg 5
[ine 5 mgkg 1
i a0l Units 753
Moisture Comand il | =% 249
EQL Estimated Quarditation Limit = lowest level of the parameter thal can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution () Adjusted EQL

Page 2 of 2
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AMNALYTICAL SERVICES

Client:  Jacgques Whitford Environment Ltd. Date Received: Seplember 27/2001
1200 Denison Street Date Reported: October 26/2001
Markham, ON, CANADA Lah Retf#: G214771
L3R BG6 Lab Quote#: EGD0S-0811

Client PO#: INCO

Fax: 905-479-9326 Clienl Ref#: ONT34646

Altn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsemic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required
Moisture Content

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

Alomic Absorption.
U.S. EPA Method No, T061(Modifications)

2) Analysis of antimony in soil by hydride generation,
U.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. 7741(Modification)

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

5) Analysis of pH in soil by electrode.
U.S. EPA Method No, 9045

All work recarded herein has been done in sccordance with normal professional standards vsing accepled testing methodologies and QAMC procedures. Philip
Analytical is limited in liability to the actual cosl of Lhe perlinent analyses done. Your samples will be relained by PASC for a period of 30 days following reporting
or ag per specific contractual arrangzements.

Page |
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ANALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd. Date Received:  September 27/2001
1200 Denison Street Date Reported: October 26/2001
Markham, ON, CANADA Lab Ref#: G214771
L3R 8G6 Lab Quoted#: EGO09-0811

Client PO#: INCO

Fax: S05-479-9326 Client Ref#: ONT34046

Al Mahaboob Alam

Certificate of Analysis

Methodology: (Cont'd)
6) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandable lon Analyzer EAG40
6) Precision Mechanical Convention Oven/Sartorius Basic Balance

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

FRoc T
Certified By |
Elaine Grant

Laboratory Supervisor

l'work recorded herein haz been done in accordance with normal professional standards using accepted testing methodalogics and QANQC procedures. Fhilip
ytical is limited in Kiability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for 2 period of 30 days following reporting
¢ per specific conlractual armang cments,

P%%F 2 S ) ®
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Frocess Blank Frocess % Hecovery Matrix Spike Overall
SAMPLE ID Uppar Lower | Upper Lower | Upper QcC

Parameter {spike) EQL | Unpits | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accept | Acceptable
Ampesie TPID 7073 0.2 mpky od 0.5 yia 107 B4 120 yi3 5.4 5.0 35 6.5 yes yos
Anmais TRIS 15173 0.1 mgky nd 0.5 G 114 4 120 ye 59 5.0 33 6.5 Yea yes
Arpens TP 37.3 0.2 mgig od 0.5 yes 109 B4 120 yes . 3 " - o yeu
Antimeny TPI0 7075 0.2 mg/kg od 0.5 yes 6 bl 15 yo 48 50 3.5 6.5 yeu yer
Anibmoy TPIS 13- 17,5 154 mgikg od 0.5 yes 143 el Ly ] LR LX) -] 6.5 yes yes
Antimony TFL 57.5 0.2 mpkg od 0.5 yei 129 w 157 yes 3.6 50 3.5 6.5 yes yes
Awleniuey TPIO T0-75 0.2 mgky od 0.5 yea 120 1] 140 yea 5.3 5.0 35 6.5 yea yea
Selmim TRLS 1% 1.5 0.2 mg/kg od 0.5 yes 100 60 140 yeu 5.3 50 33 6.5 yes yes
Seleniam TF 515 0.2 mg/kg nad 0.5 ye 100 &0 140 yea 4.0 5.0 3.5 6.5 yeu yea
Alsminay s 0 mgkg A | 40 yes m T4 125 yea na ns 1] ns os yed
Alaninam na a0 mgikg md a0 yen d Td 123 yeu na na na na na yea
Alnimy L 0 mg'ks nd 40 yea 98 T4 125 yes na na na na na yes
Barfum TP10 W73 5 mg’kg nd 10 yea 9 82 113 b= 8 100 T 13 yes yen
Bashmn TPI3 1= 173 mgkg nd 10 yea 89 82 113 b a0 100 0 130 Yea ye
Bagium TF1 574 mgkg od 10 yea o 2 13 ya 90 10 0 130 yea yes
Beryliam TRIO T-T5 0.2 myg'kg nd 4 yes B2 72 124 Yo 54 10 7 13 yed Yo
Beryllkmm TFLS 13 IT.5 0.2 mgkg od 0.4 yer 79 T 124 yea 8.7 10 7 13 yea yea
Beryllbem T¥2 7.3 0.2 mgkg nd 0.4 yes 86 72 124 yea 8.9 10 T 13 yea yea
Culeniiien TPLO 70-74 0.5 mglkg nd 6 yes 53 0 150 yea B5.6 100 i 130 yes ya
Cadenbuim TS 1% 175 0.5 mgkg nid 0.6 yes 4 0 150 yes gl.4 (] T 130 yes yea

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

fa
ns
nd

TR

= Unavailable due to dilution required for analysis
= Not Applicable
= [nsufficient Sample Submitted
= parameter not detected
= (race level less than EQL

Page 1 of 4




+nilip AnalyliCar oervices warp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EG009-0811

Client PO#; INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Procuss % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike) EQL Units | Result | Limit | Accept | Result | Limit | Limit Accept | Result | Target | Limit | Limit | Accept Acceptable
Calinlum TF2 %71.3 0.5 myg'kg nd 0.6 yes 121 1] 1480 yes 2.1 104 T 130 yes ye§
Chroemium TFI0 7078 1 mg/kE od 3z Yo 105 ! 124 yea B 100 T0 130 yea yea
Ol TRIS 13- 17,3 i mgikg nd 2 yes 99 72 124 yeu 20 104 0 130 yes you
Chrombsm TP2 7.4 1 mgikg od 2 yea 105 72 124 yea o0 100 70 130 ¥es yes
Cobalt TRI0 7073 7 mgkg nd 4 yea us a5 123 yea £ 100 70 130 yea yea
Clotalt TPiS 1= 17.5 2 mglkg od 4 yea3 20 a5 123 yes &7 100 T0 130 yes yea
Cobalt TrL4.74 k] mg'kg nd 4 yes w1 85 113 yea &2 100 T 130 Yea you
Copper TRIO 7075 1 myikg nd 4 yes 97 78 172 yea LT 100 70 130 yes yei
Copper Tri 13-17.3 1 mg/kg od 4 yea §a 78 122 yes L 10 70 130 yea Yes
Copper TP 514 1 mgikg ad 4 yes o T8 123 yea . - . - - yes
Treey 1o 50 mgkg ol 100 yes B4 85 1% yes na na na na na yed
Lron o 50 mgky nd 100 yes 1] ] 119 yea na na s na o4 yes
fremy L] 50 mg'kg nd 100 yes k9 85 119 yea ns na na na na yea
Lead TRIO To-73 5 mgkg od 10 yea 108 48 152 yes LU 100 70 130 yed Yea
Lemt TPLY I3 175 5 meke nd 10 yes 73 45 152 ye 1% 1040 70 130 yea ¥y
Lest TPL 7.5 5 mgkg ol 10 yea 113 48 152 yes &9 100 T0 130 yes yes
Mungaces: TPI0 W-75 1 mgky od 2 Yes o7 4] 115 yes o1 100 70 130 Yo yes
Mg anes TPLS 13- 174 1 mgkg nd 2 Yes n 85 15 yea 7 10 70 130 yea yea
Mangancse T 313 1 mgkg od 2 yea 97 58 115 Yes 82 100 T 130 yer yes
Malybiersm TPIO 7075 3 mifke nd 8 yes 160 (] 210 yes 175 200 140 260 yea yes

EQL
L
Nk
na
od
TR

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

= Unavailable due to ditution required for analysis
= Not Applicable
= Insufficient Sample Submitted
= parameler nol detected
= trace level less than EQL

Page 2 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported; October 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EG009-0811

Client PO#: INCO

Client Ref#: ONT3I4646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Owerall
SAMPLE ID Upper Lower | Upper Lower | Upper QC

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Hesult | Target | Limit | Limit | Accept | Acceptable
Mohybdeamn THIIE173 i mg'kg nd & ye3 124 0 210 yed 174 200 140 260 yo3 yea
Malyhdenen TP AT 3 mp'kg nd [ yes 147 o 210 yea 176 200 140 160 yes yes
Nilekel TPIG 70-73 2 mg'ky nd 4 yes 97 Ré 116 Vea w7 100 70 130 yeo yes
Hiekel TR 15178 2 me/kg nd 4 yes 92 6 116 yes 81 1040 0 130 yes yes
Kiekel TP 575 2 mg'kg od 4 yes £ B 118 ye ’ . * . " yea
Fuosplurw = n mg/kg nd 40 yes 1m 73 130 Y& na o .1 A s yes
Phoaphoraa o 20 mekg nd 40 yea 114 73 130 yea na na oA i o yes
Phosphinras L 0 mg/kg zd 40 yes 115 n 130 ye= na na s i o ¥e
Silver ™ 1 mEkg nd 2 yea 109 5 K ye na na na na na ye
Sitver oA 1 mg'kg od 3 yea 141 25 200 yea oa na na A na yea
Sltver na 1 mg'kg od 2 yes 147 2% 200 ye na na na na na yea
Titagzzn, ™ 5 mg kg od 10 yes 132 37 174 yes na na na na o yea
Tilpzz w 5 mgkg od 10 ves 134 37 174 yes na ns a na na yer
Tianazn TPIN 1% 17.5 5 mg'kg od 10 yea 125 37 174 yes 120 1M T 130 yes yea
Vi TPIO 7073 1 mgkg nd 2 y= 102 5l 18 yem 47 108 70 130 yes yea
Viastiom TRIS 18175 1 mg/kg nd 2 yes ¥ &1 19 yea 1] 100 70 130 ye yea
Vinadiom T 515 1 mg'kg nd 2 yea 102 &1 119 yea N 10 70 130 yes yea
Zime TPI0 7073 5 mgikg nd 10 yea 95 S 1z ye a7 100 70 130 yes yed
Zinc TFI3 1+ 17,3 5 mglkg nd 10 ye 91 S 112 yea B4 106 70 130 yes ye
Zio: T2 573 5 me/ky nd 10 yea 05 g3 112 yeu 98 100 70 130 yes yea

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidencs
= Unavailable due t¢ dilution required for analysis

;E_EE +

= Not Applicable
= Insufficient Sample Submitted
= parameter not detscted

= trace level less than BQL
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Foilip Anarytican services worp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref# : G214771
Contact: Mahaboob Alam Lab Cuoted: EGO09-0811
Client PO#; INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Frocess Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC
Parameter {spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
i o .01 Units na ] 90 110 yes na na s ns 7] yer
pH I .01 Unita na L] L] 110 yes na na na na na yes

*

EQL = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence
= Unavailable due lo dilution required for analysis

na = Not Applicable

ns = [nsufficient Sample Submitted

nd = parameier not detectad

TR = trace level less than EQL

Page d of 4



Philip Analytical Services Corp
Report of Analysis

Clienl ;: Jacques Whitford Environment Lid. Report Date: October 26/2001

Contact: Mahaboob Alam Lab Ref # : G214771
Lab Quoie #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

TR | Teinsess | oreinsas | omenoems

Parameter EQL | Units }25

 Antimeny 02 mgkg 13 ad 1.0 nd

Arscnic 02 kg 83 19 108 13

| Seteniurm 02 ks 35 nd 26 nd

Alurmimm 20 gy 12300 1650 11160 1340

Barium 5 gy 208 B 185 g

[Beryltinm 02 mgky 17 nd 15 nd

Cratrmisam 0% kg 11 nd 1 nd

Chromium 1 mgky 26 B 26 4

obali 2 mgkg % il 45 nd

Copper 1 iy . 10 248 3

Trom 0 mp'kg T2700 1 7000 S5E00 ST

Lead 5 kg 132 8 137 nd

nanganess 1 gy 1530 157 1280 120

hclybdenm 3 ity i nd rd =

Mickel 2 raky 2470 3z 1560 5

Fhosphons 20 mgty 579 439 490 289

Sitver 1 mgky nd nl nd nd

Titanium 5 ke 346 574 328 157

Vanadim 1 gy e 35 24 B

Zinc 5 matky 460 34 270 17

b 0l Units 762 B 168 807

Maisture Conbent 60l % 434 03 338 079

EQL Estimated Cuantitatien Limil = lowest level of the parameler that can be quaniified with confidence.

nd pararneter pol detected | = EQJL higher than listed due (o dilulion () Adjusted EQL
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ANALYTICAL SERVICES

Client: Jacques Whitford Environment Lid. Date Received:  September 27/2001
1200 Denizon Street Date Reported: October 2642001
Markham, ON, CANADA Lab Ref#: G214771
L3R 8G6 Lab Quotes: EGO09-0811

Client PO¥: INCO

Fax: 205-479-9326 Client Refi: ONT34646

Attn: Mahahoob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required
Moistore Content

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

Aromic Absorption,
U.5. EPA Method No. 7061 {Modifications)

2) Analysis of antimony in soil by hydride geperation.
U.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.5. EPA Method No. 7741(Modification)

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

5) Analysis of pH in soil by electrode,
1.5, EPA Method No. 9045

All work recorded herein has been done in accordance with normal professional standards using accepted testing methodologies and QA/QC procedures. Philip
Analytical is limited in ability 1o the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reparting
ar as per specific contractual arrangements.

Page 1
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o ANALYTICAL SERVICES :
Client: Jacqoes Whitford Environment Lid.

1200 Denison Street
Markham, ON, CANADA
L3R BGa

Fax: o05-479-9326

Attn: Mahaboob Alam

Date Received:  September 27/2001
Date Reported: October 2642001

Lab Refd: G214771
Lab Quote#: EGO09-0D811
Client PO#; INCO
Client Ref#: ONT34646

Certificate of Analysis

Methodology: (Cont'd)

6) Determination of the moisture content of soil by weight.

ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76

2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76

4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer

5) Orion Research Expandable lon Analyzer EA940

6) Precision Mechanical Convention Oven/Sartorins Basic Balance

Sample Description: Sail
QAMQC: Refer io CERTIFICATE OF QUALITY CONTROL report.
Results: Refer 1o REPORT of ANALYSIS attached.

labumtnry Supervisor

All work recorded herein has been done in sccordance with normal professional standards using

accepled testing methodologies and QA/QC procedures. Fhilip

Analytical it limited in Hability to the achual cost of the pertinent analyzes done, Your ﬂmp!u will be retsined by FASC for a period of 30 days following reporting

or as per specific contraciual arrangements.

Page 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Lid, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Cuote#: EGQ09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blaok Process % Recovery Matrix Spike Overall
SAMFLE 1D Upper Lower | Upper Lower | Upper O

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Lémit | Limit | Accept | Acceptable
Arenle TP10 9075 0.2 mgks od 0.5 yea e Hd 120 yea 54 50 35 6.5 yeu yea
Assenls TRIS 13- 173 0.2 mgikg o 0.5 yea 114 B4 120 yes 59 50 3.5 6.5 ye3 yea
Anenic TP 37.3 0.2 myg'kg nd 0.5 yes 109 4 120 yes * " " . - yes
Antimaony TPIO70-T3 0.2 meke od 0.5 yea Bh 0 157 yes 4.8 5.0 3.5 6.5 yed yed
Antimony TP 1= 17.3 0,2 mg'ke od 0.5 ye1 143 % 157 yes 39 5.0 35 6.5 yea yea
Actimeey TF2 57.4 0.2 mg/kg nd 0.5 ¥a 129 bl 157 ye a6 5.0 s 6.5 yea yer
Sebenkam TPLD TO-T3 0.2 mgikg od 0.5 yes 120 60 140 yes 53 5.0 ER 6.5 yea yo
Selenbn TPIS L5 179 0.2 mgikg nd 0.3 yex 100 il 140 yes 53 5.0 EX 6.5 yes yea
Selenhim TFL5T.5 0.2 mg/kg nd 0.5 yea 100 60 140 yes 4.0 5.0 3.5 6.5 yor ye1
Adumminam £ 20 mg/kg 21 40 yea & 4 125 yea na na T na s yer
Adamiran = 20 me'kg od 40 yea w3 T4 123 yes na o na na na yos
Abzmieen - 20 mgkg od a0 yes 8 T4 125 ¥es na oa ns na na yes
Barim TPLO 075 5 mgkg nd 10 yes 92 82 113 yes 88 16K} 70 130 yes yes
Barinm, TPIS 13- 175 5 mg/kg nd 10 yea &9 ¥ 113 yes w0 1040 T 130 yey yes
Baroy T &1.3 - mgkg od 10 yea ¥2 62 113 yea a0 104 70 130 yea yea
Beryllaam THI0 7073 0.2 mglkg od 04 yea B2 72 124 yes 8.4 10 1 13 yes yes
Bryllium TPLS 13- 17,5 0.2 mylkg nd 0.4 yes ™ T2 124 yes 87 10 7 12 yea yes
Beryllinm T2 575 0.2 mg/hg nd 0.4 yes B 72 124 yea 59 10 7 13 yea yeu
Cailembuns TP 775 0.5 meke od 0.6 yea 53 ] 180 yea B8.6 100 70 130 yes yea
Caadmiam TPIS 15 17.5 0.5 mg'kg nd 0.6 yea 34 [ 180 yed 1.4 100 70 130 yed

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

-

na
ns
nd
TR

= Unavailable due to dilution required for analysis
= Not Applicable
= Insufficicnt Sample Submitted
= parameler not detected
= trace level less than BQL

Page 1 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: Ocrober 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMFLE ID Upper Lower | Upper Lower | Upper qQc
Parameter {spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Besult | Target | Limit | Limit | Accept | Acceptable
Cademibum TP 575 0.5 mg/ky nd 0.6 yea 121 0 180 yei 92.1 (L] T0 130 yes ya
Chresnien TRIO T-TS 1 me/kg nd 2 yen 105 72 124 yes 89 100 T 130 yes yes
Chremnasn TPLS 1% IT.3 1 mglkg nd 2 yea & 71 124 yea 90 1o ™ 13t yea yea
Chrmnasn TF2 +71.3 1 melkg nd 2 yea 105 71 124 yes 0 100 0 134 yes yes
Coball TPI0 T-T3 2 mg/kg nd 4 ye va B 123 yea 87 oy Ta 130 yes yes
Cotmll TS 13- 11,3 2 mekg il 4 ya 90 (L) 113 yea &7 10 70 130 yo e
Coball T 515 r 3 mg'kg nd 4 yes 97 85 123 yei il 100 T 130 yes yes
Copper TRIO 2075 1 mekg od 4 ves 7] 7" 122 ye 24 100 0 130 yea ye
Copper TRIS 13- IT.5 | meikg wd 4 ye Ef TH 121 yea L H 100 70 130 yor yer
Coppet TFL 37.3 1 mgkg nd 4 yes 1 ™ 122 yea y " . . . ye3
Inom = k1] mg/kg nd 1040 yed 1 85 119 yei na na na na na yes
Irem £ 50 mgkg od 100 yea 1 85 119 yes na A na na na yes
Ia o 50 megkg nd 100 yea &9 15 119 yes o4 o m ns na yes
Lead TR0 70-74 5 mg/kg nd 10 yea 108 45 152 yes B 104} 70 130 yea yes
Lot TPIS 1% 1.3 5 mgkg nd 10 yea 73 47 152 yes 6 10 70 130 yei yes
Laad TP1373 L] meiky nd 10 yea 113 48 152 yes 54 100 0 138 yea yea
Mangancss TR0 7074 i mglkg nd 5 yes 97 85 115 yei 91 100 0 130 ye yeu
Manganesn TPIS L% 17.3 1 mg/kg nd 2 yea 72 15 115 yes 78 100 70 130 yea yes
Munguoese w2 518 1 mikg nd 2 yea a7 &8 115 yes 82 100 70 130 yes yes
Motybdeum TPLO 70-73 3 mglky nd 6 ye 160 ] 210 yes 175 700 140 260 yeu yes

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

-

na
ns
nd

TR

= Unavailable due to dilntion required for analysiz
= Mot Applicable

= [nsufficlent Sample Submited

= parameter not detected

= lrace level less than EQL

Page 2 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported; October 26/2001
Client ; Jacques Whitford Environment Lid. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quoted: EGO09-0811

Client PO#; INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Ovwerall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc
Parameter (spikce) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Mokbrtbeum TP 1% 173 3 mg/kg nd L3 yes 128 ] 210 yea 174 200 140 260 yea yea
Molybdenmm T 375 3 mg'kg el 13 ¥es 147 a 110 yed 176 200 1440 260 yes yes
Mickel TPID T0-75 2 mg'kg od 4 yem w7 B 114 yes 87 1 70 130 yea yes
Kicknl TPLS 13- 17.4 2 mgiky ad 4 yem n 56 116 yea 81 100 0 130 yea yea
Wickel TPI LTS 3 mgkg nd 4 ye 96 B8 116 yea . . - g = yes
Priosphor na 0 mgikg nd 40 yen 111 73 130 yes o4 oA na oA na yes
Fcmpharra LT 0 mgkg nd 40 yea 114 T3 130 yea na na na oL -1 yed
Flanplara L] 0 mp'kg nd ] yea 115 73 130 yes na ns na ns .1 yes
Slbver o 1 mgikg od 2 yes 119 15 204 yes ns na (1 na oA yes
Elver = 1 mglkg od 2 yeu 141 25 00 yes na s m m o yea
Silver L 1 mgkyg nd 2 yeu 147 25 200 yes o o na na ns yen
Thtankom e 5 mglkg nd 10 yeu 132 37 174 yea na na na oA na yea
Titanium w 5 mgkg nd 10 yo 134 37 174 yes 11 na na s na yes
Titankem TF13 15 17.3 5 mg ke nd 10 yea 124 a7 174 yes 120 100 T 130 yes ¥es
Vinadhrs TPI0 773 1 myleg od yea 1z 81 119 yes 87 100 0 130 yes yeu
Vinadhim TPL3 1% 17.5 1 mg'kg od Yea L el 1l 119 ey 1] 100 70 130 yea yes
Vianactiur TR2 %03 1 me/kg nd 2 yed 102 81 119 ye3 an 100 70 130 yes yea
Zioc TR0 T0-75 5 g kg ol 10 yes o8 85 112 yea BT LK} 70 134 yea yes
ez TPIS 13- 17.5 5 mgkg nd 10 yem LT 85 112 yea i 100 0 130 you yea
Zioe TP 474 5 kg nd 10 yes 95 85 112 yea 8 100 0 130 yes ves
EQL = Estimated Cuantitation Limit = lowest level of the parameler that can be quantificd with confidence

* = Unavailable due to dilution required for analysis

na = Not Applicable

ns = Insufficient Sample Submitted
nd = purameler not detected

TR = trace level less than EQL
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Led, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#; INCO
Client Ref#; ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMFLE LD Upper Lower | Upper Lawer | Upper Qc
Parameter (spike) EQL | Units | Result | Limit | Accept | Kesult | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
P o 0.01 Ulnits na na na L 9 110 ¥e3 o na na na o yes
il m 0.01 Units ni o4 i 9% o0 110 yea it ns i & ff yes

E?L = Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence

= Unavailable due o dilution required for analysis
na = Not Applicable
ng = [nsuflicient Sample Submitied
nd = parameter not defected
TR = trace level less than EQL

Page 4 of 4



Philip Analytical Services Corp

Report of Analysis
Client : Jacques Whitford Environment Lid. Report Date: October 26/200]
Contact: Mahaboob Alam Lab Rel # G214771
Lab Quote # EG009-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
TPI4 10- TFI4 1% TPI£30-35 | TPI45TS | TR4oTs
Farameter EQL | Units 12% 175
Astlamony 02 | mekg Be 10 08 10 10
Arzenac 02 mg'kg 144 162 144 1632 14%
Selemitrn 02 | mgig 45 42 43 44 13
Abariismarm, 0 kg 43200 47200 44100 4000 16800
Bariam L] mgkg 550 340 291 451 142
Beryllinm 02 | mgkg 54 55 55 51 14
Cadmitm 05 | mgig nd d nd T od
Chrominn 1 mgkg 7 2% 3 9 b1
Cobalt 2 kg 7 7 & 3 5
Copper 1 ma'kg &1 5 4 5 T
Trem W | ek S180D 71800 55400 E1500 65600
Lead 5 mgkg 48 n 16 ;| 100
hanganese t mgkg 6120 L0 5740 L0 1o
Mokybdemam 3 mgkg nd ad nd 3 nd
Mickel 2 mgrkg 183 156 152 159 148
Phosphoras o | mgkg XL 348 293 ik m
S 1 mgkg nd nd nd nd rad
Tilanium 5 m'kg 885 T3 655 £20 EEY)
Vanadiurn 1 mgkg 27 b1} n b1} 16
Zinc 5 ma'kg 147 121 108 154 92
pH LT 803 87 233 840 78
Maisture Conlent ol % 31 137 307 384 103
EQL Estimated Quantitation Lirnit = lowsrt level of the parameter that can be quantified with confidence,
rd paramecter not defecled | = EQL higher than listed due Lo dilution { } Adjusted EQL

Page 1 of 1




AMALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid. Dale Received:  September 27/2001
1200 Denison Street Date Reported: October 26/2001
Markham, ON, CANADA Lab Ref#: G214771
L3R 8G6 Lab Quote#: EG009-0811

Client PO#: INCO

Fax: 205-479-9326 Clhient Ref#: ONT34646

Attn: Mahaboob Alam

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required
Moisture Content

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

Atomic Absorption.
1.5. EPA Method No. 7061{Modifications)

2) Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation,
U.5. EPA Method No. 7741 {Modification)

4) Analysis of trace metals in so0il by Inductively Coupled
Plasma Spectrophotometry.
U.8. EPA Method No. 6010
(Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
U.S. EPA Method No. 9045

All work recorded herein has been done in accordance with normal professional standards using accepied lesting methodologies and QAQC procedures. Fhilip
Amalytical is limited in lzbility to the actual cost of the pertinent analyses done. Your samples will be refained by PASC for a period of 30 days follewing reporiing
or a8 per specific contracteal arangements.

Page 1 ®
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ANALYTICAL SERVICES
Client: Jacques Whitford Environment Lid. Date Received: September 27/2001
1200 Denison Street Date Reported: October 26/2001
Markham, ON, CANADA Lab Ref#: G214771
L3R 8G6 Lab Quotes: EGO009-0811
Client PO#: INCO
Fax: 505-479-9326 Client Refi: ONT34646

Attn: Mahaboob Alam

Certificate of Analysis

Methodology: (Cont'd)
&) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hiefije 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandable Ion Analyzer EAS40
fi} Precision Mechanical Convention Oven/Sartorius Basic Balance

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

PRuce @1.1,\,5//“

Certified By [
Elaine Grant

delnE By

Laboratory Supervisor

Il work recorded herein has been done in accardance with nommal professional standards using accepicd testing methodologies and QA/QC procedures. Philip
Iytical s limiled in Kability to the actual cost of the pertinent analyses dene. Your samples will be retained by PASC for & period of 30 days following reporting
5 per specific contraciual armangements.

Pa;g 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Lid, Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO009-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper Qc

Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Target | Limit | Limit | Accept | Acceptable
Amiemic TPI0 70-75 0.2 mgkg od 0.5 Yyl 107 B 120 yes 54 50 1.5 6.5 el i
Adsemic TPL5 15-17.3 0.2 mekg od 0.5 yea 114 4 120 yei 59 5.0 1.5 6.5 ya yei
Adwemic TFL 573 0.2 mekg od 0.5 yes 109 120 yed . * . » - yeu
Astimony THI0 -7 0.2 mglkg nd 0.5 yea 46 29 157 yes 4k 5.0 3.5 6.5 yed yes
Arinary TRIS 1% 17.5 0.2 mglkg nd 0.5 yer 143 ) 157 yes LR 5.0 3.5 6.5 yes yes
Auticey TFL 57,3 0.2 meiy od 0.3 yea 129 29 157 ¥es 3.6 50 35 6.5 ¥oa yes
e TPI0 70-73 0.2 mEkg od 0.5 yes 1 &0 140 yea 53 5.0 35 6.5 yes yes
Selenuen, TPIS 15 17.5 02 mg/kg od 0.5 yes 1) 60 140 yo 53 50 x5 6.5 ye yes
Sebemiim TF 573 0.2 mg'kg nd 0.5 yer 100 0 140 yea 4.0 5.0 35 6.5 ye2 ye3
Ahmnimm 1 0 mg kg 21 il yes ke T4 125 yes na na na na na yen
Az na ko mgkg od 40 yes 4 74 125 ¥ea oa o na o na yed
Alambnm ﬂ 20 mg/kg od 40 yex 98 T4 125 yey na na na na oA yeu
Barkm TR0 075 5 mg/kg od 10 ves 2 52 113 yea L] 100 0 130 yes yes
Dasiirn TPLS 13- 17,5 5 myky nd 10 yes 3] 82 113 yes 90 130 T0 130 yes yes
Bazkum TP2 573 ] my'kg =d 10 yea 92 82 113 yes 90 100 70 130 ¥es yes
Beryllium TPIO T0-75 0.2 me'kg nd 0.4 yes 82 T2 124 yes 2.4 1] 9 13 yes yes
Beryllinm TRLS 13- 17.3 0.2 mykg nd 0.4 yei 79 T2 124 yeu 8.7 10 7 13 yea yes
Berylibm TFL 1.3 0.2 me'kg nd 0.4 yea 86 T2 124 yer B9 1 7 13 yea yei
Csdmiu TPIG TO-T3 0.5 meky nd 0.6 yea 53 0 180 yea 88.6 100 70 130 yea yea
Cadimaam TS 13175 0.5 mg'ke nd 0.6 Ye1 kE ] ] 180 yea 914 100 T 130 yes yes

EQL = Estimated Cuantitation Limit = lowest level of the parameter that can be quantilied with conlidence

na
ns

= Unavailable due to dilution required for analysis
= Not Applicable
= Insufficient Sample Submitted

= (race level less than EQL

Page 1 of 4




Fhilip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # 5214771
Contact: Mahaboob Alam Lab Quote#: EG09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Owerall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC

Parameter (spilce) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Turget | Limit | Limit | Accept | Acceptable
Vadiezom TF >7.3 0.3 mg'kg od 0.6 yen 121 1] 180 yes 2.1 100 T 130 Ve b ]
Theremim TP 70.74 i mglky ndl 2 yea 108 2 124 yis L 1 g 130 ye yea
Chrrium TPIS 13- 17.3 1 mgks od 2 yea 59 n 124 yea %0 100 0 130 yea yes
Chroméen T4 1 mgkg od ! yes 105 T2 124 yea L] 100 70 130 yed yea
Cotalt TP 70-73 i mEkg nd 4 yes 95 £5 123 yea 87 100 0 130 yea yea
Cobali TPIS 1% 17.5 2 mg/kg o 4 yes %0 85 123 e a7 1) 0 130 ¥ yea
Cobalt TR2 473 1 g nd 4 yeu ] a8 123 yes 59 100 70 130 ya you
Copper TP 7073 1 mgkg nd 4 yea 97 T8 122 yes 4 100 ™ 130 yes yes
Copper TPIS 15175 1 mgikg od 4 yei 86 T 172 ye 87 100 To 130 yed Ve
Copper #2573 1 mgikg nd 4 yea o6 74 122 yea . . . . . ye
freny s 50 mg'kg nd 100 yes Bs BS 119 yes na na ns oa [T yea
I = 50 mg kg od 10 yes 8% i 119 yes na s na nn ns yea
I ] 50 mg'kg od 100 yea #9 BS 119 yes ns oA o A na yes
Lemt TR0 0-T3 5 my/kg nd 10 yea 104 48 152 yea 86 100 T0 130 yex ye
Lol THLS 13 17.5 5 mg'kg od 10 yes 73 4% 152 yea 1] 1K} 70 130 yea yes
Land TPL31.5 5 mglkg nd 19 ¥ea 113 45 152 yea o 100 70 130 yes yea
Manganese TR0 W74 1 mg'kg nd 2 ¥ed a7 k] 115 yes o 100 70 130 You yen
Mengaress TPIS 15- 1.5 1 mglkg nd 2 yes 4 (] 115 yes k] 100 70 130 yeu you
Misganess TP2 $7.8 1 mg/kg nd 2 yea 7 15 11% yer ] oo 0 130 yes yes
Malybdesm TPIO T0-73 3 mg'kg nd ] yei 160 ] 210 ¥ 178 200 140 260 yea yea

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

-

na
ns
nd
™’

= Unavailable due to dilution required for apalysis

= Not Applicable

= Insufficient Sampls Submittad
= parameter oot detected
= trace level less than EQL

Page 2 of 4




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 26/2001
Client : Jacques Whitford Environment Ltd. Lab Ref # : G214771
Contact: Mahaboob Alam Lab Quote#: EGO09-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Frocess % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parameter (spike) EQL Units Result | Limit | Accept | Result | Limit | Limit | Accept | Result | Tarpet | Limit | Limit | Accept | Acceptable
Melydeasy TS 13- 1.5 3 mgikg nd [ ves 124 a 10 ves 174 200 140 260 yea yea
hodyhireumn TP 373 3 mgkg nd & yes 147 o 210 yea 178 200 140 250 yea yes
Mickel TPIO %75 3 my'kg od 4 yes 97 ET 116 yea 87 100 70 130 yea yer
Wiekel TPIS 15 17.5 2 me'kg od 4 yes m B4 116 yes R 100 T 130 yed ye
Hieied TrI 574 2 mg/kg nd 4 yes g T 116 yes . - . . . yes
Froeptonas o 0 myg/kg od 40 yes 11 73 130 yea na na na na na ye
Fhosphona oh 20 gy od 40 yes 114 73 130 yes -1 na na na na ye
Phosphons L] 0 mg'ks nd 40 yes 115 g 130 yea o ns o na s yea
Silver - 1 mzikg nad 2 Yy 9 5 200 yea na oa na na na ye3
Eibver a 1 mg/kg od 2 yes 141 ] 200 yea na ns s s o ya
Sibver oa 1 mgkg nd 2 ye 147 15 200 yea L 11 na na na yea
Titasibumm o 5 mg/kg o 10 yes 133 37 174 yea m na T o o yea
Thasiam oa 5 mgkg nd 10 yea 134 7 174 yea ns oa o na na yes
Taskm TPIS L% (7.5 5 mglkg nd 10 yea 126 7 174 yes 120 100 m 130 yea yeu
Vaoadiusn TP T3 1 mp'kg od 2 ye3 102 1 1% yes 57 100 il 130 yea yea
Waadiuo TPLS 1% 17.3 1 mekg od 2 yea 97 1 119 yea L] 104 0 130 yes yea
Vb= TrL 414 1 mglky od 2 yea 102 81 119 yea 91 100 70 130 yes yes
s TP 3073 5 mykg od 10 yea 95 83 112 yea 87 100 7 130 yea yea
Zine TPIS 15 17,5 5 mg/kg nd 10 yea | 85 112 yea B4 100 0 130 ves yer
Zize TF2 1.4 5 my/kg d 10 yes 45 83 112 yes EL 104 70 130 yes yes
EQL = Estimated Quantitation Limit = Jowest level of the parameler thal can be quantified with confidence
* = Unavailable due to dilution required for analysis
na = Not Applicable
ni = [nsufficient Sample Submitted
nd = parameter not detected
TR = trace level less than EQL

Page 3 of 4
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Philip Analytical Services Corp

Report of Analysis

Client ; Jacques Whitford Environment Lid, Report Date: October 2672001
Cantact: Mahaboob Alam Lab Rel # : G214771
Lab Quole #; EGO09-0811
Client PO#: NCO
Amnalysis of Sodl, expressed on a dry weight basis Client Ref#; ONT34646
TP1S 16- TFIS 1% TPIS 15 TPI53035 | TPIS 575
Parameter EQL | Units 125 175 175
Replicate
Antimony nz mpks 0§ s oS 0.5 06
Arsenic B2 mglkg 53 5% 59 a3 58
Selenium 02 mpleg 08 07 07 04 o7
Alurminum 20 mghg 11100 2250 10000 18500 11900
Barium 5 gy 20 ™ 85 126 o2
Beryltiam 0z gy 0s 0s 0s 09 06
Cadminm 0.5 gy nd 0 nd nd ud
Chromiam 1 mghE 19 18 17 24 17
Coball 2 g 7 B ] 12 11
Copper 1 mglg 35 42 a1 ag 5
Tron 50 mghE 17500 14600 14700 22700 18400
Lead 5 mglig 197 | B6 562 82
Mangane=e 1 mgleg 302 301 304 406 335
[Molybdenan 3 mglg nd nd nd nd nd
Nickel 2 g 155 250 258 164 e
Phosphors 20 g 509 it T4 517 7
Silver 1 g nd nd nd nd nd
Titanium 5 gl 179 188 188 7 211
Vanadium 1 gl 24 2 P s 5
Zine 5 g 107 150 158 o7 125
pH o Units T2 741 7.4 743 7.40
M oisture Content ool % 1.7 B84 958 129 B 5
EQL Estimated Cruantitation Limit = lowest level of the parnmeler that can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due o difution () Adjusted EQL
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Report of Analysis

Philip Analytical Services Corp

Client : Jacques Whitford Environment Lid. Report Date: October 26/2001
Contact: Mahaboob Alam LabRef # - G214771
Lab Cluote #: EGO09-0811
Client PO#: INCO
Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646
TP15 7075

Parameter EQL | Units

| Antirmeery 032 mgky od

Arsenic 02 | mgkg 16

Selenium 032 mg kg nd

Aharinarn 0 mpkg T3E00

Blarinm, 5 mgkg 145

Berylinm 02 | mgkg 10

Cadenirn 05 | mgig nd

Chiomiam 1 mg'kg i

Cohall 2 mgkg 15

| Copper 1 mg'ky k2]

Troe 50 kg 3300

[Lead 5 mg/lg [

Manganess 1 mglg 415

Mclybdenuem 3 mgig nd

Hickel z g 20

Fhinsphior s 20 gy 736

Sibver 1 mglk né

T ianjum - mgkp 0

anacium 1 mpkg @

Zine 5 gy 5l
[ptt 001 Units 754

bdnistre Content 00l L1 131

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

nd pasameler not delecled | = EQL higher than listed due to dilution [ ) Adjusted EQL
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AMAIYTICAL SERVICES

Client:  Jacques Whitford Environment Lid. Date Received:  September 26/2001
12(H) Denison Street Date Reporned: October 21/2001
Markham, ON, CANADA Lab Ref#: G214759
L3R 8G6 Lab Quotes: EG003-0811

Client PO#: INCO

Fax: 905-479-9326 Client Refi: ONT34646

Sampled By: ONT 34646

Attn:  Mahaboob Alam

Certificate of Analysis

Amnalysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Selenium, Hydride Generation
17 Element 1CP Scan
pH, Hydrogen lon Activity, Extraction Required
Moisture Content

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

Atomic Absorption.
U.5. EPA Method No. 7061(Modifications)

2} Analysis of antimony in soil by hydride generation.
U.5. EPA Method No. 7042

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

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

5) Analysis of pH in soil by electrode.
U.5. EPA Method No. 9045

All work recorded berein has been done in accordance with nommal professional standards using accepled lesting methodologies and QASMQC procedures. Philip
Analytical is limited in lability to the sctoal cost of the pertinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
or a8 per specific conlradual arrangements.

Page 1
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[Fr s o
ANALYTICAL SERVICES

Client: Jacques Whitford Environment Ltd. Date Received:  September 26/2001
1200 Denison Street Daie Reported: October 21/2001
Markham, ON, CANADA Lab Ref#: G214759
L3R 8G6 Lab Quote#: EG009-0811
Client PO#: INCO
Fax: 505-479-9326 Client Ref#: ONT34646
Sampled By: ONT 34646

At Mahaboob Alam

Certificate of Analysis

Methodology: (Cont’d)
6) Determination of the moisture content of soil by weight.
ASTM Method No. D2216-80

Instrumentation: 1) Varian VGA 76
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Spectrophotometer
5) Orion Research Expandable Ion Analyzer EA940
6) Precision Mechanical Convention Oven/Sartorius Basic Balance

Sample Description: Soil
QAIQC: Refer to CERTIFICATE OF QUALITY CONTROL repart.
Results: Refer to REPORT of ANALYSIS attached.

Certified By v
Bl
A Anager

|

riified By
Laboratory Supervisor

"'l work recorded herein has been dene in accordance wilth normal professional standards using accepied lesting methedologics and QA/QC procedures. Philip
=~ytical is lirmited in lability to the actual cost of the perinent analyses done. Your samples will be retained by PASC for a period of 30 days following reporting
i per specific contraciual armngements.

Page 2
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Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Lid. Lab Ref# : G214759
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Froces % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC

Parumeter {spike} EQL Ulnits Hesult | Limit | Accept | Result | Limit | Limit | Accept | Resull | Target | Limit | Limit | Accept | Acceptable
Amenic TR -47.50M 0.2 mg'kg od 0.5 yes 111 & 120 ye1 6.4 5.0 3.5 5.5 ye= yea
Ameic TP 11T.30M .2 mg/kg od 0.5 ye 116 4 120 yes i i . " ¥ yea
Astimey TP -+7.5CH 0.3 mgkg nad 0.5 yes 143 m 157 yea 3.6 5.0 3.5 6.5 ¥y ya
Antinry TR -1 IT.30M 0.2 mgikg nd 0.5 yes 123 F 157 yes 1.8 50 5.5 6.5 ye yu=
Sehelun TFL -27.35CH 0.3 m'ky od 0.5 yea 104 i) 140 yea 53 5.0 3.5 6.5 ye yeu
Selecinm TR <123-17.5CM 0.2 mgkg od 0.5 yo 100 60 140 4.5 5.0 3.5 6.5 ye3 yes
Abznim=n o 0 me'kg Fx) 40 yo3 102 T4 125 yeu A oa na na na yea
Abtmirsien - E T mgikg nd 40 yeu 104 T4 125 yes na na na na na yea
Basium TRI =57.5CM 5 me/kg od 10 yos 93 82 113 yea 1 100 [ 130 ye= yo
Barum TP 151 7.50M 5 mg'kg nd i} yes 95 ¥4 113 yes 93 104 o 130 yen jea
Beryllium TPL -57.3CM 0.1 me'kg nd 0.4 yea 82 T2 124 ye§ 8.6 10 7 13 yea yea
Berylibam TP -1 3:1T7.20M 0.2 mgkg nd 0.4 yea a9 T2 124 yea 2.1 10 7 13 yea yea
Cadmitam TPL -&-7.50M 0.5 mg/kg nd 0.6 yes 45 a 180 yes 90.3 104 70 130 yes yes
Cadrebain TP -15-17.50M 0.5 mgkg od 0.6 yea 123 ] 180 yea 95.5 100 70 130 Yes Yes
Chromium TPI -4-7.50M 1 mgky nd 2 yea 14 T2 124 yea 87 100 70 130 yea yeu
Chmmbum TP 1517 5CM 1 mg/kg nd r§ yed 121 T2 124 yea ¥ 11 mn 130 yes yes
Cobalt TPL-5T.80M 2 mg'kg od 4 yea 95 85 123 yes B3 100 70 130 yes yes
Cobalt TP -L5-1T.5CM 2 mg'kE od 4 yes 111 85 123 yeu ) 100 70 130 yes yeu
Coppet TP1-31.5CM 1 mEkg 2 4 yes %5 76 122 yed i 100 0 130 yeu yea
Coppst TPS 15-17.30M 1 mglkg nd 4 yea 114 7 122 yes 94 100 0 130 yes yes

EQL = Estimated Quuntitation Limit = lowest level of the parameter that can be quantified with confidence
* = Upavailable due to dilution required for apalysis

ne = Not Applicable

s = Insufficient Sample Submitted
nd = parameter not detected

TR = trace level less than EQL

Page 1 of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Lid. Lab Ref# : G214759
Contact: Mahaboob Alam Lab Quote#: EGO09-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Froces % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QcC

Parumeter {spike} EQL Ulnits Hesult | Limit | Accept | Result | Limit | Limit | Accept | Resull | Target | Limit | Limit | Accept | Acceptable
Amenic TR -47.50M 0.2 mg'kg od 0.5 yes 111 & 120 ye1 6.4 5.0 3.5 5.5 ye= yea
Ameic TP 11T.30M .2 mg/kg od 0.5 ye 116 4 120 yes i i . " ¥ yea
Astimey TP -+7.5CH 0.3 mgkg nad 0.5 yes 143 m 157 yea 3.6 5.0 3.5 6.5 ¥y ya
Antinry TR -1 IT.30M 0.2 mgikg nd 0.5 yes 123 F 157 yes 1.8 50 5.5 6.5 ye yu=
Sehelun TFL -27.35CH 0.3 m'ky od 0.5 yea 104 i) 140 yea 53 5.0 3.5 6.5 ye yeu
Selecinm TR <123-17.5CM 0.2 mgkg od 0.5 yo 100 60 140 4.5 5.0 3.5 6.5 ye3 yes
Abznim=n o 0 me'kg Fx) 40 yo3 102 T4 125 yeu A oa na na na yea
Abtmirsien - E T mgikg nd 40 yeu 104 T4 125 yes na na na na na yea
Basium TRI =57.5CM 5 me/kg od 10 yos 93 82 113 yea 1 100 [ 130 ye= yo
Barum TP 151 7.50M 5 mg'kg nd i} yes 95 ¥4 113 yes 93 104 o 130 yen jea
Beryllium TPL -57.3CM 0.1 me'kg nd 0.4 yea 82 T2 124 ye§ 8.6 10 7 13 yea yea
Berylibam TP -1 3:1T7.20M 0.2 mgkg nd 0.4 yea a9 T2 124 yea 2.1 10 7 13 yea yea
Cadmitam TPL -&-7.50M 0.5 mg/kg nd 0.6 yes 45 a 180 yes 90.3 104 70 130 yes yes
Cadrebain TP -15-17.50M 0.5 mgkg od 0.6 yea 123 ] 180 yea 95.5 100 70 130 Yes Yes
Chromium TPI -4-7.50M 1 mgky nd 2 yea 14 T2 124 yea 87 100 70 130 yea yeu
Chmmbum TP 1517 5CM 1 mg/kg nd r§ yed 121 T2 124 yea ¥ 11 mn 130 yes yes
Cobalt TPL-5T.80M 2 mg'kg od 4 yea 95 85 123 yes B3 100 70 130 yes yes
Cobalt TP -L5-1T.5CM 2 mg'kE od 4 yes 111 85 123 yeu ) 100 70 130 yes yeu
Coppet TP1-31.5CM 1 mEkg 2 4 yes %5 76 122 yed i 100 0 130 yeu yea
Coppst TPS 15-17.30M 1 mglkg nd 4 yea 114 7 122 yes 94 100 0 130 yes yes

EQL = Estimated Quuntitation Limit = lowest level of the parameter that can be quantified with confidence
* = Upavailable due to dilution required for apalysis

ne = Not Applicable

s = Insufficient Sample Submitted
nd = parameter not detected

TR = trace level less than EQL
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Pnilip Analytical bervices Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quoted#: EG09-0811
Client PO#; INCO
. . . . Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parumeter {spike) EQL | Units | Result | Limit | Accept | Hesult | Limit | Limit | Accept | Renlt | Target | Limit | Limit | Accept | Acceptable
Irm L 1Y mg/kE od 100 yer 93 §5 119 yes na na na na na ¥y
Lony o 50 mg'kg od 100 Ve o4 L] 1y yes na na na ns na e
Lesd TP A7.50M 5 mg'kg 5 10 yem 17 48 152 yes B8 100 70 130 yea yea
(] TH 1517, 50M 5 mgkg fi 10 yes 106 48 152 yea 93 104 70 130 ye ye
Margancss TPI -37.3CM 1 mgikg nid 1 Yo 97 85 115 yea 7 100 70 130 yea yea
Marganms TS -L17.50M 1 mgkg nd 2 ye 19 85 115 yea L 100 0 130 yea yea
Meiytdrmim TFL -37.3CM E mg'ky od & yea 131 o 210 yea 168 200 140 260 yea yes
Mehtdemm TP -1 17500 3 me'kg nd 6 yes 2064 o 3 [ yes 167 poE 146 260 yos yes
Miclel T -5T.50M 2 kg nd a yeu u5 86 116 yes 75 100 0 130 yes yes
Mickel TP - 15-1T.50M 2 mgikg ol 4 yea 104 1] 114 ¥yes ¥ s 4 " B yes
Phaaphanus m 20 myky od 40 yem 111 T3 130 yes na o na ns na yes
Foosphara ] 20 mg kg nd 40 yes 115 73 130 yes na na 7] oa na yes
Sthver ] 1 mglkg nd 2 yea 110 b 00 yea oA na na na na yeu
Siiver ] i mg/kg nd 2 yes 95 25 200 yea s na na na ns yeu
Titagium 8 3 mgkg nd 10 yes 134 37 174 yes na oA na os oa yes
Titanius m L mgkg od 10 ye 152 37 174 ¥es ns na na na na yos
Vanadiam TPL-47.5CM 1 mglkg o yes 103 &1 19 ves 87 100 T 130 yes yes
Vanadiam TP -13-17.5CM 1 mgikg od y= 118 81 19 ves % 100 70 130 yea yea
e TP 47, 50M 5 mgiky o 10 ye2 97 85 12 yes ¥ 100 0 130 ves yea
TP -13-17.30M 5 mghy od 10 yea 103 B85 112 ¥ed a7 100 il 130 yea yea

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

H28E

= Unavailable due to dilution required lor analysis
= Nul Applicable
= [nsufficient Sample Submilled
= parameler nol deleciod
= [(race level less than E‘Q.L
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Pnilip Analytical bervices Corp

Certificate of Quality Control

Date Reported: October 21/2001
Client : Jacques Whitford Environment Ltd, Lab Ref # : G214759
Contact: Mahaboob Alam Lab Quoted#: EG09-0811
Client PO#; INCO
. . . . Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lower | Upper QC
Parumeter {spike) EQL | Units | Result | Limit | Accept | Hesult | Limit | Limit | Accept | Renlt | Target | Limit | Limit | Accept | Acceptable
Irm L 1Y mg/kE od 100 yer 93 §5 119 yes na na na na na ¥y
Lony o 50 mg'kg od 100 Ve o4 L] 1y yes na na na ns na e
Lesd TP A7.50M 5 mg'kg 5 10 yem 17 48 152 yes B8 100 70 130 yea yea
(] TH 1517, 50M 5 mgkg fi 10 yes 106 48 152 yea 93 104 70 130 ye ye
Margancss TPI -37.3CM 1 mgikg nid 1 Yo 97 85 115 yea 7 100 70 130 yea yea
Marganms TS -L17.50M 1 mgkg nd 2 ye 19 85 115 yea L 100 0 130 yea yea
Meiytdrmim TFL -37.3CM E mg'ky od & yea 131 o 210 yea 168 200 140 260 yea yes
Mehtdemm TP -1 17500 3 me'kg nd 6 yes 2064 o 3 [ yes 167 poE 146 260 yos yes
Miclel T -5T.50M 2 kg nd a yeu u5 86 116 yes 75 100 0 130 yes yes
Mickel TP - 15-1T.50M 2 mgikg ol 4 yea 104 1] 114 ¥yes ¥ s 4 " B yes
Phaaphanus m 20 myky od 40 yem 111 T3 130 yes na o na ns na yes
Foosphara ] 20 mg kg nd 40 yes 115 73 130 yes na na 7] oa na yes
Sthver ] 1 mglkg nd 2 yea 110 b 00 yea oA na na na na yeu
Siiver ] i mg/kg nd 2 yes 95 25 200 yea s na na na ns yeu
Titagium 8 3 mgkg nd 10 yes 134 37 174 yes na oA na os oa yes
Titanius m L mgkg od 10 ye 152 37 174 ¥es ns na na na na yos
Vanadiam TPL-47.5CM 1 mglkg o yes 103 &1 19 ves 87 100 T 130 yes yes
Vanadiam TP -13-17.5CM 1 mgikg od y= 118 81 19 ves % 100 70 130 yea yea
e TP 47, 50M 5 mgiky o 10 ye2 97 85 12 yes ¥ 100 0 130 ves yea
TP -13-17.30M 5 mghy od 10 yea 103 B85 112 ¥ed a7 100 il 130 yea yea

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

H28E

= Unavailable due to dilution required lor analysis
= Nul Applicable
= [nsufficient Sample Submilled
= parameler nol deleciod
= [(race level less than E‘Q.L
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Philip Analytical Services Corp

Certificate of Quality Control

Date Repored: October 21/2001

Client ;: Jacques Whitford Environment Ltd. Lab Ref # G214759

Contact: Mahaboob Alam Lab Quote#: EG009-0811

Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis S AR

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lawer | Upper QcC
Parameter {spike) EQL | Unmits | Result | Limii | Accept | Kesult | Limit | Limit | Accept Target | Limit | Limit | Accept | Accepeable

M =, 0.01 Units Nk na L 110 ¥es na na na na yes
=11 a 0.01 Uni na na 90 110 yes na na ns na yes

na
s
nd
TR

= Emvdhhhdunodimﬁunmqm‘ for analyzis
= Not

= Insufficient Sample Submitted

= parameler nol delecled

= race level less than EQL

EQL = Estimated Cruantitation Limit = lowesl level of the parameter that can be quantified with confidence
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Philip Analytical Services Corp

Report of Analysis
Client : Jacques Whitford Environment Lid. Report Dale: October 21/2001
Contact: Mahaboob Alam Lab Ref # : G214759
Lab Quote #: EGO09-0811
Cliemt POW#: INCO
Analysis of Soil, expressed on a dry weight basis Cliem Ref#: ONT34646
TFIE TPI6 P16 P16 TPl
Parameler EQL | Units 4550084 ST50M ST-TSCNA ARIZSOM | 1517500
| Anlimcery i ] mg'kg nd'{2.0} nd o5 LE ] 104
Armenic o0z mgkg 75 2 52 333 361
elenium 0z mg'kg nd!(2.0) 14 ned(2 0} 19.2 78
Alumimam 0 mp'kg 9240 16700 5920 H350 10900
Bariurn 5 mg'kg 62 116 47 152 211
Beryllinzm 0.2 mg'kg 04 0.7 az 05 o7
Cacdrium 03 mgkg 20 nd 13 L) nd
Chromium 1 mg'kg 17 9 13 a7 52
Cobalt 7 mgkg 78 3 03 W 74
Copper I maky 15700 142 7670 750 T390
from 50 mgkg 17700 24900 115060 34700 4000
5 mgkg 45 19 40 147 in
1 mgkg a7 80 62 04 143
3 kg nd e nd i nd
icke] 2 mgkg 39300 855 18300 48200 SE3I00
Phospherus 0 mglkg 176 571 136 315 s
Sibver 1 miglkg 5 nd z L] 10
Titanium 5 gk 03 a2 342 L TEO
Vaadiien 1 mgkg gl a7 6 33 9
Zinc L) mgkg 133 69 56 1m 153
phl am Units 546 kA 236 759 753
Miisture Conderit 001 % 152 1£.9 16.4 208 148
EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dihtion () Adjusted BQL

Page 1 of 2




Philip Analylical Services Corp

Report of Analysis

Clienmt : Jacques Whitford Environment Lid, Report Dale: October 21/2001

Conlact: Mahatoob Alam LabRef # 214759
Lab Quote #; EG009-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

TPl4S

Parameter EQL | Units | 2577500

Aatimony 03 kg 0d

Ausenic 02 mgkg 186

Selenium 02 mg/kg ndl{Z.0)

Alzminum 20 meE 17600

Barium 5 mply 63

Berylliom 01 | mekg 07

Cadmivm 05 | mekg 16

Clromitrn 1 mg'kg 41

obalt 1 | mpte 294

Coppe 1 mhg 11300

Irem 50 makg 7800

Lead ] mgfkg 119

hianganese 1 mafkg 12

Mclysdemum 3 mgkg nil

Hicked 2 mgkg The00

Fhosphons 0 mgikg w7

Sitver 1 oy 8

Titanium 5 mgky 1700

Vanadium 1 mg'kg 52

Lne 5 mg'kg TR

pH 0.0l Units 114

Mpisture Content 001 % 6.0

EQL Estimated Cruantitstion Limil = lowest level of the purameter thal can be quantified with confidence,

nd parsmeler not delected 1 = EQL higher than ligled dus to dilution |} Adjusted EGL

Page 2 of 2



Client: Jacques Whitford Environment Lid, Date Received:  Seplember 26/2001

1200 Denison Street Date Reponed: October 21/2001
Markham, ON, CANADA Lab Ref#: G214759
L3R 3G6 Lab Quote#; EGO09-0811
Client PO#: INCO
Fax: 905-479-9326 Clienl Ref#: ONT34646
Sampled By: ONT 34646
Altn: Mahaboob Alam

Certificate of Analysis

Additional Comments:

Selenium and Antimony Aralysis of Sail:

Selenium EQLs for samples TP16-25-27.5CM, TP16-45-50CM, TP16-70-75CM were adjusted due to matrix
interference. Antimony EQL for TP16-45-50CM also adjusted,
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CHAIN OF CUSTODY RECORD

- Mississauga, Ontario L4Z IN9

PHILIP ANALYTICAL SERVICES

Tel: (Y05} B9-8366
Fax: (905) 890-8575

Wats: 1-800-263-9040

LABORATORY USE ONLY
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Work Order;

Comments:

Client: TITnE L
MARKHA M

Contact:

Phane: I Fax;

PAS Glucta # :

Client PO, # :

TMCU" J—”EL E)PECJ'AL- / Page_Lof

Client Project #
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Mississauga, Ontario L4Z 1N9 Wats: 1-500-263-9040 Comments:
CHAIN OF CUSTODY RECORD
Clien; _\?-MEL PAS Quote & : _M&-IHEL SPEC-JAL
MARKHAM  * Client P.O. # :
Client Project # ; —Mé S—"
Contact: Hl‘ ALAM y b Sl.mplhdb}':u E{I o s]
Phone: _ Fax; : E Please specify Guideline (if apphcable) Mﬂ{:ﬂ{_
AnMisis Required: . TAT (Turnaround Time!
Invaice o (if ather than abave): _s - ' ‘ . PLEASE PROVIDE ADVAMNCE NOTICE
M g FOR RUSH PROJECTS
o “seeqe exceptions apply, please contact Lab
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| Specify Date
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LABORATORY USE ONLY

i t"-'JEI! PHILIP ANALYTICAL SERVICES R

ey Tel: (905) 890-8566 Work Order; - |}

' e 5 McAdam Road . : LT g '

_ —_— Mississauga, Ontario L4Z IN9 WFaﬂl:; }ﬁggﬁa Comments: .' (:)'j' l-\-l -% -:YL {
CHAIN OF CUSTODY RECORD >
Gt TWNEL mscuotos: LN LO-TWEL SPECAL [ i

M—— ST Client PO. & ;

Client Project #:  —— a_m’jié#é—ﬂwe

Conftact: H i ﬁ L& ﬂ4 . Sampled hy:

Phone: - Pax: __ g : Please specify Guideline (if applicable) M_—
%m Required: TAT (Turnaround Time)
Tnvoice to (if other than ubove): PLEASE PROVIDE ADVANCE NOTICE
:"3\ FOR RUSH PROJECTS
e 1 *saqne exceptions apply. please contact Lab
E ] II ‘ 5-7 Business Days
\?‘. E‘. @ Specify Date  _STRILT TAT
RN YOrlgnly first 2 savple
Sapple | Clicnt Sample LD, Dage Time N &‘ Sample No.of Comments/Contarmmition!
# - Sampled Sampled H _ ; Muirx Containers Site History
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= = | 3 S
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LABORATORY USE ONLY

PHILIP_ANALYTICAL SERVICES

Tel: (905) 890-8566 Work Order: :
E—— /35 McAdam Road Fax: (905) 890-8575 (5 21 W
Mississ_nug_ﬂ.. Ontario L4Z IN9 Wats: 1-B00-263-9040 Comments: .l
&l

| CHAIN OF CUSTODY RECORD zZ 7 /_)

clen: T WEL : Psauoted: _ L NCO-TWEL BRECIAL

| Mﬂin}fﬂ'ﬁ Client PO, # :
‘ cammpan: — ONT IGLHG. . -
Contact: "-‘;’ L &L&M Sampled by: RV _SEF'EE'MD?T
Phone: . — RN ‘é‘ Please specify Guideline (if applicable) — LNLZ.0) pﬁg?‘_ﬂf_'.gl_
Agilysis Required: TAT (Turnaround Time)
e i 2 i i } PLEASE PROVIDE ADVANCE NOTICE
s | | FOR RUSH PROJECTS
!q'; :L ! ' e exceptions apply, please contact Lab
< 57 Business Days
LL'% Specify Date _27RICT TAT
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EE—— 735 McAdam Road

CHAIN OF CUSTODY RECORD

SEf ...

Mississauga, QOnuario LAZ IN9

ES
Tel: (9057 BR0-8566

Fax: (905) 8%0-8575
“Wals: 1-800-263-9(40

Work Order:

Comments:

JWEL

- MARy ipt A
Contact: I M i ?q_' L‘.A-. M_ : =

pasquotew: INCO—JTWEL SPecial

Client PO, #

Client Project # : M

Sampled by:

Please specify Guideline (if applicable) _Iwnte FPROTOCOIEP 2601 m

Samples Received in lub hy e ——

“orlei/26|™ 6,05

J
Apiysis Required: TAT (Turnaround Time)
Invodes 1o (if other than abave): | PLEASE PEDUIDE .ﬂD"l{ANCE‘NOTICE
(2 FOR RUSH PROJECTS
= - {:l beig sBRe exceptions apply, please contact Lab
/S (5D) 57 Business Days
L&é ‘ "@W B Specify Date FSTRE CT 'T;:: T
-a,:.,v < Y OLTY, Only first 2 S P13
Sagple Client Sample 1.D. Dae | Tine A Q. Sample No.of Comments/Contaminations '
] Sampled Sampled """ | | _ Matnix Contaimers Site History
' TPt5 (0-2154) v"f_ v/ i _, Soil | | FoLton PROTO LIL
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Condition of samples upon receipt at lab:

Ay, COC15-11-00 White: Philip

Yellow: Mail Fink:  Receiver

Goldenrod: Client
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PHILIP ANALYTICAL SERVICES

Tel: (905) 890-8566
Fax: (905) 890-8575
Wals: [-800-263-9040

(o —1

5735 McAdam Road
Mississauga, Ontario LAZ IN9

Comments:

LABORATORY USE ONLY

Work Qrder: W ':_?_.

CHAIN OF CUSTODY RECORD
Client: —Tﬂiﬂ— PAS Quote # : MJ._EEELL{LL_ Page __of
K1 ALK HA M Clicat BO. ¥ ;
- Client Project # : _QM 4 lﬂ
o . ALAM - o _ SEP26"01m 152
Fhane: i Fax: _E Please specify Guideline (if applicable) MM
Anggylsis Required; : TAT (Turnaround Time)
Invaice to {if other than above): s, PLEASE PROVIDE ADVANCE NOTICE
3 FOR RUSH PROJECTS
H oo % exceptions apply, please contact Lab
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ANALYTICAL SERVICES

Client:  Jacques Whitford Environment Ltd.
1200 Denison Street
Markham, ON, CANADA
L3R 3G6

Fax: 905-479-9326

Aftn: Mahaboob Alam

Date Received: October 4/2001
Date Reported: October 11/2001
Lab Ref#: G214965
Lab Quote#: EGD09-0811
Client PO#: INCO
Client Ref#: ONT34646

Certificate of Analysis

Analysis Performed: Arsenic, Hydride Generation AA
Antimony, Hydride Generation, Digestion Required
Seleniom, Hydride Generation
17 Element ICP Scan
pH, Hydrogen lon Activity, Extraction Required

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

Atomic Absorption.
U.S. EPA Method No. 7061{Modifications)

2} Analysis of anlimony in soil by hydride generation.
U.5. EPA Method No. 7042

3) Analysis of selenium in soil by hydride generation.
U.S. EPA Method No. 774 1{Modification)

4) Analysis of trace metals in soil by Inductively Coupled
Plasma Spectrophotometry.
U.5. EPA Methoed No. 6010
{Ministry of Environment ELSCAN)

5) Analysis of pH in soil by electrode.
LS. EPA Method No. 9045

All work recorded herein has been done in accordance with normal

professional standards using accepted lesting methodologies and QANQC procedures, Philip

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

or as per specific contractual arrangements,

5735 MCADast Rown, Mestssar oo, ONTario, Caxann T4Z IND Tee 00053 BODSE566  Fax: (905) E:E575 Page 1
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ANALYTICAL SERVICES

Client:  Jacques Whitford Environment Lid.

1200 Denison Street
Markham, ON, CANADA
L3R BGA

Fax: 0D5-479-9326

Attn: Mahaboob Alam

Date Received: October 4/2001
Date Reported: October 11/2001
Lab Ref#: G214965
Lab Cuote#: EGDO9-0811
Client PO#: INCO
Client Ref#: ONT34646

Certificate of Analysis

Instrumentation: 1) Varian VGA Ta
2, 3) Thermo Jarrell Ash Smith-Hieftje 22 AA/Varian VGA 76
4) Thermo Jarrell Ash ICAP 61E Plasma Specirophotometer
5) Orion Research Expandable lon Analyzer EAS40

Sample Description: Sail
QAQC: Refer to CERTIFICATE OF QUALITY CONTROL report.
Results: Refer to REPORT of ANALYSIS attached.

Certified By L T
Elaine Grant
Al ager

Cefiitied By
Laboratory Supervisor

All work recorded herein has been done in accordance with normal professional standards vsing accepied testing methodologies and QASQC procedures. Fhilip
Analytical iz imiled in liability to the actual cost of the pertinent analyses done. Your samples will be retained by PASC for a peried of 30 days following reporting

or as per specific contracial armngements.

Page 2 .
STAS MoADam Roam Mississal o, (_'&‘F.&Rln. Carapa LAZ IN9  Te-(005) S90-8566  Fax: (905) BAESTS



Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: Octaber 11/2001
Client : Jacques Whitford Environment Lid. Lab Ref # : G214965
Contact: Mahaboob Alam Lab Quote#: EGO0%-0811

Client PO#: INCO

Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis

Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lawer | Upper Lower | Upper Qc

Parnmeter {spike) EQL Units Resull | Limit | Accept | Result | Limit | Limit Accept | Result | Turget | Limit | Limit | Accept Acceplable
Arsenic DUPR-TPEM-T5CM | 0.2 mp'kg nd 0.5 ¥es 106 B4 120 yes 37 5.0 15 6.5 yii ¥es
Ancoic DURTPIT 95-100CM| 0.2 mgikg nd 0.3 yes 12 B4 120 yes 42 5.0 1.5 6.5 yes ¥es
Antimony DUP-TP M75CM | 0.2 mg'kg ad 0.5 yes 100 9 157 ves 58 5.0 15 6.5 yes ¥E3
Antimany CUP-TPIT $5t000M| 0,2 mg'kg md 0.5 yes 86 n 157 yea 1B 5.0 35 6.5 yes yes
Selenlum DUP-TRI %-T5CM | 0.2 mg'kg nd 0.5 yes 140 60 140 yes 4.7 50 3.5 6.5 yes yes
Selesmum DUPTPIT 51000M| 0.2 mglkg d 0.5 ¥es 120 60 140 yes 49 50 15 6.5 yes yes
Alwminum m 0 mg/kg nd 40 yes 3] 74 125 yes na na na na na yes
Aluminum m 10 mglkg md 40 yes 94 T4 125 yes a na na na na yes
Barium DUP-TPL M-750M 5 mg'kg nd 19 yes 98 52 113 yes 94 100 T 130 yes yes
Barium DUP-TPIT 9= 1000M) 5 mgikg d 10 yes m 82 113 yes o4 100 0 139 ye3 yes
Beryilium DURTFITOTSCM | 0.2 mgikg nd 0.4 yes %2 7 124 yes 9.2 10 7 13 yes yes
Ferylliam DUP-TPIT - 100CM| 0,2 mgfkg od 0.4 yes 97 T2 124 yes 9.4 10 7 13 yes i ]
Cadmiuen DUPTPI M-75CM | 0.5 mg/kg nd 0.8 yes 175 0 180 yes 929 100 70 130 yer yes
Cadaium DUP-TFIT #5-100CM| 0.5 mgkg nd 0.6 yes 142 0 130 yes 9.1 10K 70 130 yes yes
Chrelum DUPFTP] M-750M 1 mg/kg od 2 yes 7 7z 124 ye& w2 100 70 140 yes yes
Chromium (OURTRIT - 100CHM| | mg/kg il 2 yes {{1r) 72 124 yes 94 100 0 130 yes yes
Cotat DUP-TPI THTSCM 2 mg/kg nd ] ¥es 100 85 123 yes ]| 100 0 130 yes yes
Cobalt DUP-TPIT95-100CM| 2 mg/kg nd 4 yes 104 43 123 ¥es L H 100 70 130 yes yes
Copper DUP-TPL M0.75CH i me/kg od L] yes 101 T8 122 yes 106 104 70 130 ¥es yes
Copper DUP-TFLT 93-100CH 1 mg/kg nd 4 yesy |08 78 121 yed W 104 T0 130 yes yes

EQL = Estimated Quantitation Limit = lowest level

= = Unavailable due to dilution required for amily sis

na = Mot Applicable

ns = [neufficient Sample Submined
nd = parameler oot deeceed

TR = trace level less than EQL

of the parameter that can be quandfied with confidence

Page | of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 11/2001

Client ; Jacques Whitford Environment Ltd. Lab Ref # : G214965
Contact: Mahaboob Alam Lab Quote#: EG009-0811
Client PO#: INCO
Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Orverall
SAMFLE ID Upper Lawer | Upper Lower | Upper QcC
Parameter (spike) EQL | Units | Result | Limit | Accept | Result | Limit | Limit | Aceept | Result | Target | Limit | Limit | Accept | Acceptable
lren e 50 mglkg £l 1040 yea a5 BS 19 yes i A na na A yes
lrea s 50 mglkg nd 100 yod 89 25 1ig ¥ na na ny na na yes
Lead DUP-TPI TO-TSCM 5 mg'kg nd 10 yes 100 48 152 yes 8l 100 0 138 yes yes
Lead DUP-TPITYS-100CM| 5§ mg/kg nd 10 yes 105 48 152 yes 8l 100 0 130 yes ¥Es
Marganess DUR-TPI 70-75CM 1 mp/ky nd 2 yea 13 85 115 yes 80 100 b} 130 yes yes
Manganese DUP-TFI7 95-1000M] | Mgy nd 2 ¥ 104 83 15 yes 54 100 i 130 yes e
Malybdenum DUF-TPI T-TICM 3 mg'kg nd [ yes 206 1] I yes 181 200 140 2160 yes yes
Malybdenum DUPTPITH-I00CM] 3 mgky nd 6 yel 138 0 210 yes 187 20 140 160 yes yes
Mickel DUR-TPI 7-TSCM 2 mglkg nd 4 yes 97 B 817 yes 92 100 n 130 yes yes
Mickel DUPTRITSS-1000M] 2 mglkg nd # ye e B 16 yes &7 100 70 130 ye yes
Fhaphora L 0 mgikg nd 40 Yes 109 73 130 yes na na na na n ¥ES
Fhasphorus L 20 mg'kg nd 40 yes 113 73 130 yés na na na na n yes
Sllver s 1 mgkg nd r ] yes 114 5 200 yei [ na 0 na na yes
Silver n 1 mglkg nd 2 v 95 5 200 yes nd na na 1 na yes
Tetanium ma b ] mekg nd 10 yes 105 n 174 s na na na na n yes
Tuanium (M 5" mglkg nd 10 et 98 3 174 yes na a na na m yes
Varadium DUP-TPI T75CM 1 " | mgng nd 2 yes 9z 81 ne yes 9z 100 0 130 yes yea
Vanadium DUPR-TRLT95-100CM] | mg/kg nd z yes a7 Bl s yes 92 100 ™0 130 yes yes
Fine DURTRLTTSCM | 5 mgikg nd T yes 96 g5 1 yeu 1ol 100 0 130 yes yes
Zire DUF-TFIT 85-100CM| 5 mg/kg nd 10 ye1 100 85 12 yes 9] 100 70 130 yes ves
EQL = Estimated Cruantitation Limit = lowest level of the parameter that can be quantified with confidence
* = Unavailable due to dilution required for analysis
mi = Not Applicable
os = [nsufficient Sample Submitted
nd = pamnmeter not detected
TR = trace level less than EQL

Page 2 of 3




Philip Analytical Services Corp

Certificate of Quality Control

Date Reported: October 11/2001
Client : Jacques Whitford Environment Lid. Lab Ref ¢ : G214965
Contact: Mahaboob Alam Lab Quote#': EG009-0811
Client PO#; INCO
: y Client Ref#: ONT34646
Analysis of Soil, expressed on a dry weight basis
Process Blank Process % Recovery Matrix Spike Overall
SAMPLE ID Upper Lower | Upper Lawer | Upper Qc
Parameter (spike) EQL | Units | Result | Lbmit | Accepl | Resull | Limit | Limil | Accept | Result | Target | Limit | Limit | Accept | Acceptable
pit ™ 0.0l Units na i i 100 o0 10 yes na ra n na n yes
pH ™ 0.01 Units na na na 99 i 110 ¥e3 na na na fia na yes

EQL = Esdomated Quantitation Limit = Jowest level of the r that ¢an be quani w
* = Unavailable due to dilution required for analysis sy PR Y erehpeen
= Nuot Applicable
= Insufficient Sumple Submited
= pamumeter not detacted
= trace level less than EQL

HERE

Pape 3 of 3



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: October 11/2001

Contact: Mahaboch Alam Lab Ref # : G214965
Lab Quote #: EGO09-0811
Client PO#: INCO

Analysis of SBoil, expressed on a dry weight basis Client Ref#: ONT34646

DUP-TP1 DUP-T?1 DUP-TPIO DUP-TPII DUP-TPI2
Farameter EQL | Units T0-75CM T0-75CM T0-75CM T0-75CM 5-10CM
Replicate

Antamony 0.2 mg'kp md od od md il

Arsenic 0.2 | mefkg 19 ) o5 13 1.6

Selenium D2 mg'kg 1.1 1.1 nd od £.6

Alum inum 0 me'kg 12500 12300 1550 o219 45400

Barium 5 mg/kg 75 73 nd ] 182

Beryllium 02 | mghg 0.7 0.7 od nd 7.0

Cadmium 0.5 mgfkg 07 1.0 nd nd nd

Chrominm | mgikp 14 13 2 2 13

Cobalt 2 mg/kg ] 3 nd o nd

Copper 1 mg'kp 37 40 2 4 5

Iron 50 mEkg 10700 1 0500 1810 3530 11600

Lead 5 mglkg 15 13 nd 6 nd

Manganese 1 mgfkg 4] 2 17 10 3000

Molybdemm k| mg/kg nd nd nd nd nd

Mickel 2 mg/kg k) L3 10 3 3z

Phosphorss W0 mg'kg Bl 187 286 318 28

Sibver 1 mg'kg nd nd od nd nd

Titankum 5 mgfig L 73 B7 7 &85

Vanadiam 1 mgkp 19 19 3 5 5

Zinc 5 mE'kg 47 47 11 14 g

pH 0.01 | Unis 7.06 : 7.51 8.6 10.5

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

- Not Requested

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

Page 1 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: October 11/2001

Contact: Mahaboob Alam LabRef # : G214965
Lab Quote #: EGO09-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

DUP-TPIZ DUP-TP14 DUP-TPIS DUP-TPI6 DAUIP-TFIT

Parameter EQL | Unils T0-750M T0-75CM TO-T5CM F0-750M 95-100CM

Antimeny 0.2 meg'ke 0.2 09 0.3 0.3 nd

Arsenic 02 | mpikg 57 12.0 1z 4.0 03

Seleniam 0.2 | mgikg 0.6 23 0.3 0.3 nd

Alurminum 0 | mpig 3410 10800 15000 3520 1670

Barium 5 | mpkg 12 170 125 20 5

Berylliam 0.2 mpkg 04 1.6 0.8 nd nd

Cadrmium 05 | mpikg d 2.8 1.0 0.6 nd

Chromium 1 mg'kg L] 15 0 & 3

‘ohak 2 | mag & 1 18 145 nd

Copper | mglkg 19 73 52 5350 16

Iron 50 mglkg 340 34700 25300 040 2350

Lead 5 | mgng 1 70 27 37 d

Mangancse 1 kg 237 1250 511 138 19

Molybdenam 3| mpfeg nd 5 3 nd nd

Nickel 2 | mgig 20 162 589 11400 34

Fhosphorus 20 | mpfke 78 337 645 291 248

Silver 1 mg'kg nd md nd d ol

Titanium 5 mglkg 57 100 157 156 114

Vanadiam 1 T 15 15 28 b1} &

Zine 5 mp/kg 25 2 <] 45 12

pH 001 | Units B35 8.88 7.85 5.41 7.66

EQL Estimated Quantitation Limit = lowest level of the parmeter that can be quantified with confidence.
nd parameter not detected | = EQL higher than listed due to dilution () Adjusted EQL

Page 2 of 4




Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Ltd. Report Date: October 11/2001

Contact: Mahaboob Alam Lab Ref # : G214965
Lab Quote #: EG009-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

DUP-TFI7 DUP-TF2 DUP-TF3 DUP-TP4 DUP-TPS
Parameter EQL | Units 95-100CM T-T5CH G5-100CM 45-50CM 95-100CM
Replicate

Antimony 0.2 | mpke rd 0.3 02 0.4 0.2

Arsenic 01 | mglkg 0.3 4.5 54 10.7 51

Selenium 01 | mgkg nd i 0.2 35 od

Atarninam 2 | mpke 1480 16400 16700 B340 14700

Barium 5 | mpikg od 134 134 &7 K

Bery llium 0.2 | maikg od 0.7 0.3 0.5 06

Cadminem 03 mg'kp nd 06 0.5 0.8 05

Chromium I | mgkg 2 n n 14 2

Cobalt 2 | maike nd 1 12 22 1

Copper I mg'kg 10 i} 28 195 i)

Lion 50 | mgkg 2080 32100 33600 19600 31300

Lead 3 mgikg nd 16 ] 4 13

Manganess 1| mgkg 16 495 426 185 551

Molybd eniam 3 mpkg nd nd nd rd nd

Hickel 2 | mgikg 20 50 E? 1840 41

Fhosphorus 20 | mgkg 235 566 604 678 565

Silver | mgkg nd nd nad nd nd

Titanium 5 | meig 53 208 267 142 0

Wanad inm ] mg/kg 3 33 i L 9

Zinc 5 mgrkg 11 70 7l 02 &7

pH 001 | Units 7.66 1.95 7.5 132 1.80

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

nd parameter nof detected | = EQL higher than listed due to dilution () Adjusted EQL

Page 3 of 4



Philip Analytical Services Corp

Report of Analysis

Client : Jacques Whitford Environment Lid. Report Date: QOctober 11/2001

Contact: Mahaboob Alam Lab Ref # : G214965
Lab Quote #: EG009-0811
Client PO#: INCO

Analysis of Soil, expressed on a dry weight basis Client Ref#: ONT34646

DUP-TPG DUP-TPT DUP-TFE DUP-TPY

Parameler EQL | Units T075CM T0-T5CM 70-75CM 55 100CM

Antimony 02 | mpiksg 0.2 0.3 nd 1

Arsenic 0.2 me'kg 1.7 4.0 1.7 1.6

Selenium 0.2 mpkg nd d 1.0 0.1

Aluminim 20 | mpikg 16300 16200 1250 4580

Rarium 5 | meie 120 138 27 28

Berylfium 0.2 |mgig 0.7 0.7 nd 0.2

Cadmium 05 | mgke 0.7 nd nd nd

Chromizm 1 mglkg 3 2 2 9

Cobalt 2 mgfig 12 11 1 3

Copper | mgfkg o 5 5 7

lron 30 mifkg 3700 31400 o 6610

Lead 5 | mpke 6 & nd nd

Manpanese | mg'kE 655 544 131 56

Maolybdenum 3 mg'kg nd nd nad nd

Mickel 2 me'ke kil 3 Ea 9

Phosphons 20 mp'kg 656 572 s 364

Silver 1 me'kp nd nd nd nd

Titanium 5 mpkg 131 23 it 159

Vanadium 1 mp'kz 32 30 ] 15

Zinc 5 me'kg 68 [+ a 26

rH 0.00 | Units 7.50 7.50 .13 7.09

EQL Estimated Quantitation Limit = lowest level of the parameter that can be quantified with confidence.
nd parameter ool detecled ! = EQL higher than listed due to dilution { ) Adjusted EQL
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Client: Jacques Whitford Environment Lid.

1200 Denison Street
Markham, ON, CANADA
L3R BG6

Fax: 005-479-9326

Altn: Mahaboob Alam

Certificate of Analysis

Date Received:
Date Reported:

Lab Ref#:

Lab Quoted:
Client PO#:
Client Ref#:

Oclober 4/2001
October 1172001
G214965
EGO09-0811
INCO
ONT34646

Additional Commenis:

pH Determination of Soil:

Sample DUP-TP870-75CM was exiracted with a 1:4 soil:water ratio instead of the usual 1:2 ratio.

The high organic content of this sample absorbed all the water in the 1:2 ratio.
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APPENDIX 1
TABLE 1: SOIL ANALYTICAL RESULTS QA/QC: JWEL AUGUST 2001
SOIL INVESTIGATION



TABLE 1

SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL
(Selected Metal Parameters)
INCO, Port Colborne, Ontario
(mg/kg or ppm except as noted)

| PARAMETER ORIGINAL' DUPLICATE" PERCENTAGE ORIGIMAL® DUPLICATE® PER'IE.'ENT.AGE
TP1 (70-75 cm) TF1 {70-75 cm) DFFERENCE TP2 (70-75 cm) TP2 (70-75 cm) DIFFEHENCE

[ Antimony 0.2 <0.2 NC 0.2 0.3 NC

I Arsenic 2.0 1.9 5 4.8 4.5 (]

| Selenium 0.9 1.1 -20 =2 <{.2 MNC
Aluminum 15600 12500 39 21000 1 6300 25
Barum 72 75 -4 141 134 5
Berylhum [} 0.7 13 0.9 0.7 25
Cadmium =0.5 0.7 NC <05 0.6 NC
Chromium 22 14 44 27 22 20
Cobalt 7.0 40 NC 12 11 )
Copper 41 37 10 32 28 13
Iron 13100 10700 20 30800 32100 -4
Lead 12 15 72 13 16 -21
Manganese g5 73 26 441 499 -12
Maolybdenum <3.0 <3.0 NC =3.0 <3.0 NC
Mickel 8l 59 31 103 S0 (i3
Fhosphoraus 735 Ell -140 583 66 3
Silver =110 <] MNC =1.0 <1.0 NC
Titanium 162 74 75 263 205 25
Vanadivm k1] 149 45 39 13 17
Zinc B4 47 3B 72 70 3

| FH (Unitless) 723 7.06 2 7.54 7.95 0

1= H
a Origingl analysis resulls are considered as Test | and Duplicate results are considered as Test 2 in the Caloulation of
Percentage Differences.
K Percentage difference not caloulated due to low concentration




TABLE 1 {Centinued)
SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL

(Selected Metal Parameters)
INCO. Port Colborne, Ontario
(mg/kg or ppm except as noted)

PARAMETER ORIGINAL® DUPLICATE® PERCENTAGE ORIGINALY DUPLICATE" FERCENTAGE
i TF3 (95-100 cm) TP (95-100 ¢cm) DIFFERENCE TP4 [45-50 cm) T4 (45-50 cm) MFFERENCE
Antimony 0.3 0.2 NC 0.6 4 NC
Arsenic 7.1 5.4 27 171 10.7 4y
Selenium .2 0.2 NC 4.3 1.5 21
Aluminum 1 B200 16700 g 13500 B340 50
Banum 159 134 17 85 67 24
Beryllium 0.8 0.7 13 0.7 0.5 i3
Cadmium <().5 0.5 NC 1.2 0.8 MNC
Chromium 27 23 16 20 14 Bl
Cabalt 13 12 g 19 22 56
Copper 26 28 -7 274 195 34
Iron 32300 33600 -4 24500 1 M) 22
Lead 2 B0 NC 70 34 659
| Manganese 422 426 1 258 185 13
Malybdenum <3.0 =30 MC <3.0 <3.10) NC
Mickel 32 32 { 1520 1840 63
Phosphorous 578 604 -4 GRS 678 ]
Silver <1.0 =1.0 NC <1.0 <].0 NC
Titanium 295 267 10 334 142 Bl
Vanadium a7 32 14 40 13 54
Zing fi% T -9 282 202 33
PH (Unitiess) 7.93 7.82 1 7.54 T.32 0

NC

TN
‘k@-’:

e

LT

Original analvsis results are considered as Test | and Duplicate resulis are considered as Test 2 in the Calculation of

Percentage Differences,

Percentage difference not caleulated due to low concentration




TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL

(Selected Metal Parameters)
INCO, Port Colborne, Ontario
(mg/kg or ppm except as noted)

1 PARAMETER ORIGINAL® DUFLICATE® PERCENTAGE ORIGINAL® DUPLICATE® PERCENTAGE
TPS5 (95-100 cm) TFP5 (95-100 cm) DIFFERENCE TP (70-75 cm) TP (70-75 cm) DMFFERENCE
Antimony 0.3 0.2 MC 0.2 0.2 MNC
Arsenic 5.7 5.1 3 15 2.7 26
Selenium <02 <i),2 NC <i).2 =0.2 MNC
Aluminum 1 750} 1 4700 20 24600 16300 38
Barium 156 134 15 152 130 16
Bervlliom 0.8 0.6 29 1.1 0.7 44
Cadrmium =f).5 035 M 0.6 0.7 NC
Chromium 25 21 17 34 23 3%
Cobalt 12 11 2 14 12 15
| Coapper 26 29 =11 34 27 23
' lron 31900 31300 2 37300 37700 -1
Lead 11 13 NC 17 .0 MNC
Manpancse 552 561 -2 745 655 13
| Molybdenum =14 =10 NC <10 <3.0 NC
Mickel 0 a1 -31 il 31 T2
Phosphorous G00 365 [ 644 G656 -2
Silver <0 <].0 NC =10 =|.0 MNC
Titanium 320 239 29 319 231 32
Y anadium 14 29 16 45 32 42
Zine G5 67 3 73 H3 -7
PH (Linitless) 7.94 T80 7.58 7.50 1
MNotes;
2 Criginal anabysis results are considersd as Test | and Duplicate resulis are considered a8 Test 2 i the Caleulation of
Percentage Differences.
NC Percentage difference nol ealevlated due 1o low concentration
P




TAEBLE 1 (Continued)

SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL
(Selected Metal Parameters)
INCO, Port Colborne, Ontario

(mg/kg or ppm except as noted)

PARAMETER ORIGINAL® DUPLICATE? PERCENTAGE ORIGINAL® DUPLICATE" PEHCENTAGE
TET (70-75 ¢cm) TF7 {70-75 cm) DIFFERENCE TP8 [70-75 em) TP8 {70-75 cm) DIFFERENCE

Antimony 0.3 0.3 NC <2 =2 NC
Arsenic 5.7 4.0 15 2.3 1.7 0
Selenium =f{).2 =i).2 NC <02 1.0 MC
Aluminum 22400 16200 12 1210 1290 -0
Barium 138 138 1] 23 27 -16
Beryllium I.0 0.7 47 =0.2 <().2 HNC
Cadmium =[.5 <05 NC <3 <0.5 NC
Chromium il 22 14 30 20 NC
Cobalt 13 11 17 20 20 NC
Copper 16 25 4 15 5.0 100
Iron 20800 31400 -2 3670 720 -1
Lead 23 6.0 [l <5.0 <=5.0 MO
Manganese 640 544 16 119 131 -10
Molybdenum =3.0 =3.0 NC <3.0 =3.0 NC
Mickel 43 k]| a7 0l 13 58
Phosphorous 585 572 2 302 318 -5
Silver <1.0 <1.0 N 1.0 <1.0 NC
Titanium 307 221 32 FiS 58 ity
Vanadium 45 A 40 7.0 &0 -13
Zinc 7l (i3] “ 12 9.0 29
PH {(Unitless) 7.95 7.90 | 6.10 6.13 1]

Motes:

3 Oiriginal analysis results are considersd as Test 1 and Duplicate results are considered as Test 2 in the Calculation of

Percentage Differences.
by [ind Percentage difference nol calculated due fa low concentration
g

%,

‘et
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TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL

(Selected Metal Parameters)
INCO, Port Colborne, Ontario
{mg/kg or ppm except as noted)

PARAMETER ORIGINAL®" DUPLICATE® PERCENTAGE ORIGINAL® DUPLICATE® PERCENTAGE
TP (95-100 cm) | TP% (95-100 cm) DIFFERENCE TPI0 (70-75cm) | TPI0(70-75 cm) DIFFERENCE
Anlimony =0.2 <0.2 NC =1.2 =02 NC
Arsenie 24 I .6 4l <02 0.5 MO
Zelenium <0.2 03 NC <02 <02 WNC
Aluminum 5690 4580 22 2010 1550 26
Barium kIl 28 =5.0 <5.0 NC
Beryllium <f).2 02 NC <[.2 <02 NC
| Cadmium <[L5 <[5 NC =0.5 <[.5 NC
Chramium 10 9.0 I 30 20 NC
Cobalt 3.0 10 MNC <2.0 <2.0 NC
| Copper 5.0 7.0 =31 2.0 2.0 MC
1 Iron TEID G610 17 2000 1810 14
Lead 5.0 <5.0 NC =5.0 <54 NC
Manganese 71 56 24 25 17 35
I Malybdenum <1.0 =3.0 MNC =31.0 <3.0 NC
Mickel 14 5.0 43 9.0 10 -11
Phosphorous 350 164 -4 230 286 .22
Silver <1.0 =1.0 NC <].0 =].0 NC
Titanium 284 159 56 160 87 50
Vanadivm 20 15 29 5.0 3.0 0
Zinc 27 26 4 11 11 MNC
PH (Unitless) 6.80 7.1/ -4 T35 .51 1
Notes:
a Original analysis results are congidered as Test 1 ond Duplicate resulis are considered as Test 2 in the Calculation of
Percentage Dhiferences
KC Percentage difference not caloulated due to Tow concentration




TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL

(Selected Metal Paramcters)
INCO, Port Colborne, Ontario
{mg/kg or ppm except as noted)

I PARAMETER DRIGINAL® DUPLICATE" FERCENTAGE ORIGINAL® DUPLICATE® PERCENTACGE
TP11 (70-T5cm) | TF11 (70-75 cm) DIFFERENCE TP12 (5-10 cm) TP12 (5-10 cm) DIFFERENCE
Antimony <02 <{).2 NC 0.2 <0.2 MNC
Arsenic 1.3 1.3 ] 49 1.6 102
|_Selenium <(0.2 <0.2 NC 5.1 8.6 6
| Aluminum 1350 929 37 J6600 45400 =30
Barium 8.0 £.0 0 160 152 -113
1 Beryllium =.2 =0.2 NC 1.4 7.1 4
|_Cadmium =<0.5 =0.5 NC 1.0 =03 NC
Chromium 4.0 2.0 67 21 13 47
Cobalt =20 <2.Q NC <2.0 <20 NC
| Copper 3.0 4.0 -0 20 25 -22
! Tron 4760 3530 0 18300 11600 45
Lead <5.0 6.0 NC <5.0 <5.0 NC
Manganese 120 110 g 2060 3000 -1
|_Molvbdenum <3.0 <3.0 NC <30 <3.0 NC
; Mickel 540 3.0 50 31 32 E)
Phosphorons 289 313 -10 2N 25 NC
Silver =1.0 =|.0 NC <1.0 <1.0 M
| Titanium 187 Fir B3 220 895 -119
Vanadium 5.0 50 46 6.0 5.0 18
Zinc 17 14 NE 2] 0.0 NC
PH (Unitless) 8.07 B.25 -2 105 10.5 0
Notes
a Original analysis results are considered as Test 1 ond Duplicate results are considered as Test 2 in the Caleulation of
Percentage Dilferences.
K Percentage difference not caleuluted due 1o low concentration
P




TABLE 1 (Continued)

SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL
(Selected Metal Parameters)
INCO, Port Colborne, Ontario
(mg/kg or ppm except as noted)

'1. PARAMETER ORIGINAL® DUPLICATE" PERCENTAGE DORIGINAL® DUPLICATE" PERCENTAGE
! TP13 (70-75 em) TP13 {70-75 cm) DIFFERENCE TP14 (70-75 cm) TF14 (70-75 cm) DIFFERENCE
[| Amimony <0.2 0.2 NC 1.0 0.5 11
Arsenic 0.9 5.7 19 14.9 12 12
| Selemum 0.3 0.6 NC 1.7 2.2 -26
! Aluminum 2200 3410 43 10900 10800 |
Barium 17 12 NC 142 170 -18
Beryllium 0.4 0.4 NC 1.4 1.6 -13
Cadmium 07 =0.5 HNC <15 2B NC
Chromium 14 &0 ] 26 25 4
Caobalt 8.0 6.0 29 9.0 11 -20
Capper 20 19 5 72 73 -1
Iran 11300 9340 19 a4 800 S4700 17
Lead 50 11 MNC 300 270 11
Manganese 29 237 21 1210 1250 -3
Molybdenum =3.0 <=5.0 NC =3.0 5.0 NC
Mickel 25 20 Z2 146 162 =10
Phosphorous 915 o978 =i 172 337 10
Silver <1.0 =].0 NC <L.0 <1.0 MNC
Titanium 105 57 55 332 00 10
Vanadium 22 15 38 16 15 6
Zinc 29 25 15 252 277 -9
PH (Unitless) B4l B8 1] T.E6 388 -12
L=
a Original analysis results are considered as Test | and Duplicate results are considered as Test 2 in the Caloulstion of
Percentage [DifTerences.
MNC Percentage difference nod calculated due 1o low concentration
A

i
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TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL

(Selected Metal Parameters)
INCO, Port Colborne, Ontario
(mg/kg or ppm except as noted)

PARAMETER ORIGINAL® DUPLICATE" PERCENTAGE ORIGINAL® DUPLICATE® PERCENTAGE
TPIS(T0-T5¢cm) | TP15(70-75 cm) DIFFERENCE TF16 (70-75 em) TP16 (70-75 em) DIFFERENCE

Antimony <02 03 MC 0.5 0.3 NC
Arsenic 16 32 12 52 4.0 26
Selenium =0.2 0.3 MC <20 .3 MWC
Alumimum 23800 15000 45 5920 520 51
Barium 145 125 15 47 29 47
Beryllium 1.0 0E 33 02 <{),2 P
Cadmium <5 1.0 NC 1.2 0.6 NC
Chromium 30 20 40 13 6.0 74
Cobalt 15 I& -18 208 143 36
Copper 4 52 -42 THTO 53490 35
lron 31300 25300 26 11500 E(0 35
Lead 18 27 -4 40 37 &
Manganese 415 511 21 182 138 27
Malybdenum <30 10 NC =31.0 =3.0 NC
Mickel 220 589 | 18300 11400 46
Phosphorous 756 015 16 346 291 17
Silver =0 <1.0 NC 2.0 =1.0 NC
Titanium 230 157 a8 142 156 735
Vanadium 43 28 42 16 23 44
Zinc H| B3 -2 56 45 22
PH (Unitless) 7.54 T.85 -4 9.56 9.41 2

Motes:

a Original analysiz results are considered as Test 1 and Duplicate resulls are considered as Test 2 in the Caleulation of

Fercentape Differences
NC Pereentage difference nid calculated due o low concentralion
N
e

{

Tt




TABLE 1 (Continued)
SOIL ANALYTICAL RESULTS QUALITY ASSURANCE AND QUALITY CONTROL

{Selected Metal Parameters)
INCO, Port Colborne, Ontario
{mg/kg or ppm excepl as noted)

X ORIGINAL® DUFPLICATE" PERCENTAGE
FARAMETER TP17 (35-100 em) TPI17 (95-100 cm) DIFFERENCE
Antimony <(.2 <.2 NC
Arsenic 05 03 50
Selenium <02 <2 NC
Aluminum 1450 1670 -14
Banum A0 50 NC
Beryllium =02 =02 NC
Cadmium =05 <[5 NC
Chramium 3.0 3.0 0
Cobalt <20 =2.0 NC
Copper 24 16 NC
Irom 2290 2390 -d
Lead <50 <50 MNC
Manganese 17 19 -11
Malybdenum =3.00 <3.0 NC
Nickel 4.0 34 NC
Phosphorous 246 258 -5
Silver =].0 <10 MNC
Titanium a7 114 =16
Vanadium 5.0 6.0 -8
£inc 11 12 MC
FH (Unitless) TH 7.66 -3

Noles:
a Cmiginal analysis resulis are considered a5 Test 1 and Duplicate results are considered as Test 2 in the Caloulation of

Percemage Differences.

NC Percentage difference not calenlated due 1o bow concentration



APPENDIX J

TABLE 1 TO TABLE 4: SOIL ANALYTICAL RESULTS: TORONTO LEAD
STUDY BY MOE 1971 TO 1991



TABLE 1

TORONTO LEAD STUDY BY MOE 1971 TO 1992
(Lead in soil () to 2.5 cm depth, 7.5 m distance from Road)”
(Concentration in mg/kg or ppm)

SITE NO. LEAD CDI-NH[.'II;,:;['R;’&T’IDH LEAD CUN]%EIHIHAT]DN LEAD CGNIII'_;;E:\I'T HATION

SITENO. 4 270 260 210
EITE NO., 5 55 60 135
SITENO. 6 37 80 200
SITENO. 12 96 192 120
SITE NO. 14 760 712 185
SITE NO. 16 35 292 305
SITENO. 23 132 190 120
SITENO. 24 117 270 28
SITE NO. 25 336 30 205
SITE NO. 28 185 230 160
SITE NO. 29 306 228 130
SITE NO. 32 145 280 220
SITE NO. 33 345 350 280
SITE NO. 38 208 230 300
SITE NO. 39 105 &0 315
SITE NO. 41 20 238 180
SITE NO. 45 125 172 135
SITE NO. 50 170 310 200
SITE NO. 58 48 75 115
SITENO. 59 250 135 270
SITE NO. 60 163 270 365
SITE NO. 62 200 165 120
SITE NO. 63 275 380 275
Maximum 760 712 365
Mean 203 240 199
Motes:
a - Sites remained constant from 1971 o 1991

A,

&

[
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TABLE 2

TORONTO LEAD STUDY BY MOE 1971 TO 1992
{Lead in s0il 0 to 2.5 cm depth, 25 m distance from Road)®
(Concentration in mg/kg or ppm)

SITE NO. LEAD CGII';E;E?;FR-'{I'H)N LEAD CDNSE:*TTHATIDN LEAD C‘ﬂﬁl{;lerRA'l'[GH
SITENO. 4 136 160 110
SITENO. 5 41 35 94
SITEND. & 290 38 62
SITE NO. 12 222 245 113
SITE NO. 14 E50 712 405
SITENO. 16 243 288 290
SITE NO. 23 30 g2 58
SITENO. 24 112 25 119
SITENO. 25 s 380 380
SITE NO. 28 Al 121 75
SITE NO. 29 148 158 145
SITE N, 32 oo 195 1140
SITENOQ. 33 280 132 190
SITE NO. 38 03 205 125
SITE NO. 39 115 225 140
SITE NG, 41 18 175 110
SITE MO, 45 120 145 105
SITE NO. 50 108 210 135
SITE NO. 58 275 145 64
SITE NO. 59 225 258 335
SITE NO. 60 55 315 430
SITE NO. 62 150 65 125
SITE NO. 63 120 135 135
Maximum B50 712 580
Mean 196 194 185
Maotes:

a - Sites remained constani from 1971 10 1991

......




TAEBLE 3

TORONTO LEAD STUDY BY MOE 1971 TO 1992
(Lead in soil 10 to 15 cm depth, 7.5 m distance from Road)®
(Concentration in mg/kg or ppm)

SITE NO. LEADC UII:i(Z.'lE:;I'RATIDH LEAD ('DH{E;E.:’QT RATION | LEAD E‘GN](;QEF TRATION
SITENOC. 4 154 130 150
SITENO. 5 17 25 86
SITENG. & 25 38 125
SITENO. 12 136 58 150
SITE NO. 16 305 238 245
SITE NO. 23 55 38 47
SITE NO. 24 70 335 86
SITE NO. 25 250 470 200
SITE NO. 28 70 52 110
SITE NO. 29 195 150 135
SITE NO. 32 38 40 106
SITE NO. 23 288 90 106
SITE NO. 238 60 40 23
SITE NO. 39 G0 990 B4
SITE NO. 41 33 62 62
SITE NO. 45 08 118 100
SITE NO. 50 70 35 20
SITE NO. 58 23 22 83
SITE NO. 60 i3 25 33
SITE NO. 62 50 172 34
SITE NO. 63 150 205 195

Mazximum 305 9940 290
Mean 104 161 113
Motes:
a - Sites remained constant from 1971 to 1991

A




TABLE 4

TORONTO LEAD STUDY BY MOE 1971 TO 1992
(Lead in soil 10 to 15 cm depth, 25 m distance from Road)®
(Concentration in mg/kg or ppm}

SITE NO. LEAD CDHFENTRATION LEAD CONCENTRATION | LEAD CONCENTRATION
IN 1971 1981 1991
SITENO. 4 GE 30 50
SITENO. 5 102 15 50
SITENO. 6 212 20 63
SITENO. 12 190 185 190
SITE NO. 14 670 335 2150
SITENO. 16 190 1238 200
SITENOG, 23 151 0 15
SITENO. 24 T G0 04
SITE NO. 25 336 330 445
SITENO. 28 62 45 75
SITENO. 29 67 100 113
SITE NO. 32 15 35 a1
SITEMNO. 33 140 40 DE
SITE NO. 38 a5 12 34
SITE NO. 39 23 58 58
SITE MO, 41 38 30 34
SITE NO. 45 168 140 03
SITE KO, 50 035 10 100
SITE NO. 58 Gl 205 43
SITE NO. 59 113 145 1500
SITE NO. 60 30 110 220
SITE NO. 61 25 43 68
SITE NO. 62 38 60 70
SITE NO. 63 125 105 135
Maximum 670 535 3150
Mean 125 105 311
Notes:
a - Sites remained constant from 1971 to 1991




APPENDIX K

LITERATURE REVIEW ON BERYLLIUM OCCURRENCES IN SOIL



OCCURRENCES OF BERYLLIUM IN SOIL AND ROCKS
Properties and Abundance

Beryllium is a hard gray metal of alomic weight 9.013, specific gravily 1.8 at 20°C and
high melting point (1283°C) and high boiling point of about 2500°C. In compounds,
beryllium forms bivalent ions of relatively small radius.

The most common beryllium minerals are beryl (beryllium aluminosilicate) and
Chrysoberyl (beryllium aluminumoxide). Beryllium 1s found in a variety of rocks, and is
apparently concentrated in certain veins and pegmatite bodies. The following abundance
data are by Sill and Willis (1962):

Rock Beryllium Concentration in ppm
[ron Meteorite <]
Granite (G-1) 2.74
Diabase (W-1) 0.623
Shale 6.14
Basaltl 1.00

The average concentration of beryllium in the earth’s crust is estimated to be 2.5 ppm.
During the weathering of cryslalline rocks, and during sedimentation processes,
beryllium appears to follow the course of aluminum, and is enriched in some bauxite
deposits, clays, and deep-sea deposits (Fairbridge, 1972).

Berpllium Concentration in Coal

Beryllium is abundant in coal with other metals. A review of the metal composition of
coal indicates that U.S. coal deposits range in beryllium concentrations from 0.23 to
4.0 ppm (Gluskoter et al, 1980). Table 1 shows the abundance of beryllium together with
other metals in U.S. coal (Gluskoter e al, 1980).



TABLE 1
TRACE ELEMENT CONCENTRATIONS IN U.S. COAL'
(Selected Metal Parameters, mg/kg or ppm except as noted)

PARAMETER PO B SIN SR APPALACHIAN COAL®
Mercury 002 - 1.6{0.2) 0,05 - 047 (0.2)
Arsenic 1.0 - 120 (14) 18- 100¢25)
Selenium 04-7.7(22) LI-81 (4.0
Barium 50-750(100) T2 — 420 (2007
Boran 12=230(110) 50-120{42)
Beryllium 0.5-40(1.7) 023-26(1.3)
Cadmium 0.1-65(22) 0 - 0.6 (0.24)
Chromium 4.0-60(18) 10-90(20)
Cobalt 20-34(73) 1533 (9.8)
Copper 5.0—44 (14) S1-30(18)
Lead 0.5- 220 (32) 1.0-18 (5.9
Mangancse &.0-210(53) 2d4-6] (18)
Malybdenum 0.3 -29(81) 0.1 - 22 (4.6)
Mickel T.L—-68(21) 63-28({15)
Pheosphorss 10— 340 (64) 15 1500 {150)
Silver 002 - 008 (0.03) 0001 = 0.06 (0.02)
Strontinm 10—1340(35) 28550 (130)
Vanadium 11 =90 32) 14 =73 (38)]
Zinc 10— 5300 (250) 20-120(25)
MNote:
| - Glusketer H.J., Ruch R.R., Cahill R.A. Drecher G.B. and Kuhn LK., (1977 updated in 1980), Frace Elemenis in

Coal: Cccurrence and Distribution, llinois State Geological Survey Circular No. 499,

2 - Mumber in the parenthesis indicales arithmetic mean.

Hence, it is evident from the above-noted table that U.S. coeal contains significant concentrations of

beryllium ranging from 0.23 ppm to 4.0 ppm.
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Beryllium Concentration of Slag, Shales and Seils in Ontario

Review of the MOE (2001) report on Soil Investigation and Human Health Risk Assessment for the
Rodney Street Community: Port Colborne dated October 2001 revealed that beryllium contamination
in the Rodney Street area of Port Colbormne could be related to slag and/or natural resources. MOE
(2001) reported that beryllium concentration in slag routinely range from 1 to 3 ppm and concluded
that slag which may have originated from former Algoma steel plant was a common material for road
bed construction in the Rodney Street community. MOE (2001) also concluded that slag is present in
the surface soil in the Rodney Street community, and this presence most likely account for the
generally higher concentration of beryllium in soils.

As mentioned by Sill and Willis (1962), shales contain about 6.14 ppm of beryllium. Shales are
defined as detrital rocks whose particles have a diameter of less than 1/16 mm (Clark 1954) or simply

as lithified mud (Bates and Sweet, 1966)

Subsequent to the publication of the 1997 Guidelines for Use at Contaminated Sites in Ontario, the
Ontario Ministry of Environment (MOE) became aware of circumstances where elevated
concenirations of berylium were found to be associaled with shale deposits. In 1997, the
Phytotoxicology and Seil Standard Section of the MOE undertook a preliminary program of sampling
some representative shale deposits in the province of Ontario. This report (MOE, 1998) was reviewed
by JWEL.

Review of the MOE (1998) report indicates that nine (9) of the twenty seven (27} shale samples
contained beryllium concentrations that exceeded MOE 1997 (Table A) Guideline of 1.2 ug/g for any
land uses. The review also indicates that 5 of the 14 rocks, 1 of the 12 surface soils (0 to 5 cm) and |
of the 15 C Honzon soil samples contained beryllium concentrations exceeding the MOE 1997

Table A Guideline.

Table 2 shows the MOE’s chemical test results for bervllium concentrations in soil, rock and shale
deposits in Ontario. As shown in Table 2, the highest beryllium concentration found in the province
wide shale study was 3.4 ppm detected in samples from the Animikie-Guntlint formation in the
Thunder Bay area. The Queenston and Rockcliffe formations, closer to Port Colbome, showed
beryllium concentration ranging up to 2.3 ppm (Table 2).

MOE (2001) concluded that elevated soil beryllium levels in the Rodney Street community of Port
Colborne are consistent with naturally occurring beryllium in soils derived from shale. Review of the
MOE (2001) report also revealed that the soil beryllium concentrations in the Rodney Street
community are highly correlated with soil aluminum levels suggesting a pnimarily natural origin of
beryllium.
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TABLE 2

CONCENTRATIONS OF BERYLLIUM IN SHALE AND ASSOCIATED SOIL MATERIAL'

(Samples collected from Ontario shale depaosils, resulls in mg/kg)

——— Location Shale Huck Soil (0-5 emi) Soil, C T:;?E A
Horizon GUIDELINE
CRITERIA '
Animikiz — Gunflint Oliver Road i3 = ND 0.8 12
Anirniki -~ Gunflint West Timber (fresh) 5 = i Lo 12
Ak = Gundlint ?;Tiim‘ 34 33 ND N/D 12
Animika - Rove Middle Falls 1] 1% HE 0.7 12
Animiki — Rove Sihley (fresh) 0.5 0.7 0.4 N 12
Animiki = Rove Sibley (wenthered) 0.8 7 07 1.1 1.2
Blue Mountain Camperdown i3 1.1 1.1 i3 12
Blue Mountain Sheguindah 2 12 1.2 11 ND 13
Cabot Head Cataract 1.0 WD N 09 1.2
Cabot Head Ice lake 11 M ND ND 1.2
Collingwood Sheguindah 1 1.2 WD 1.1 12 12
Giloucester Pickering i3 ] 0s 0.4 12
Harmlton Arkona [HRY N/D N N 1.2
Queenston Chaltenham Green 1.0 N/D WD N 1.2
Cueension Cheltenham Red 1.1 ND KD N 1.2
Queenston Heming's Mills 1.1 ND HWD 03 1.2
Queenston Miltan 1.0 ND MWD 09 1.2
(ueension Crwen Sound 1.0 MDD 0.7 0.7 12
RockelifTe Rockelifie 1 I3 15 ND 0.7 12
Rockeliffe RockelifTe 2 o ND ND WD 12
Salina Ayton 0.5 N N Ny 12
Szlina Meustadt 06 N N [HR 1.2
Shadow Lake Coboconk Lower 0.7 0.7 ND W 12
Shadow Lake Coboconk Upper 0.7 0.6 0.6 ND 1.2
Uneertain Creemore i3 N/D KD ND 12
Georgian Bay Kagawong Lower 0.5 0.5 1.0 1.0 12
Georgian Bay Woodbridge ] i3 0.8 0.9 12

- Ministry of Environment's 1998 Phytotoxicology Technical Memorandum Mmvestigation Inta the Chemicel
Compasition of Shales in Ontaria 1997, Report Mo, SDB-023-3511-1993,
2 Ministry of Environment’s Greideline For Use Al Contaminated Sites in Ontario, revised February, 1997, (Table A)
pelable groundwaler use al residential/parkland sites with all iypes of sails.

Exceeds Table A Guideline Value

Mo Data
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CONCLUSIONS

It is evident from the above-mentioned literature data and chemical test resulls as shown in Table |
and Table 2 that natural rocks, coal, shale and associated soil samples can exceed the MOE 1997
Table A Guideline criteria of 1.2 ppm for beryllium in soil.
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