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Ms. Carole Ann Crossan 
Project Manager/ Landscape Architect 
National Capital Commission 
40 Elgin Street- Ste 200 
Office: 613 239 5678 x5097 
Delivered via email 

Subject: 

Report - Surficial Soil Sampling at Rideau Hall Front Entrance 
Rideau Hall, Ottawa, ON 

 

 

Dear Ms. Crossan: 

We are pleased to provide you with our report on the surficial soil sampling 
conducted at the front entrance to the Rideau Hall residence (1 Sussex Drive) in 
Ottawa, Ontario. The purpose of the surficial soil sampling is to identify any 
potential environmental concerns associated with soil contamination at the site 
in advance of the proposed fountain renovation work program.  

INTRODUCTION 
It was understood that the National Capital Commission wished to have a surficial 
soil investigation undertaken at the front entrance of Rideau Hall residence to 
determine environmental conditions in advance of the reconstruction of the 
forecourt area.  

Arcadis reviewed a previous geotechnical investigation report (Paterson Group, 
2012) regarding background information for the proposed work program. It was 
observed that fill was found beneath the asphalt surfacing but no notation of 
debris/contaminants was indicated. 

SCOPE OF WORK 
The scope of work included: 
 

 Development of a Site Specific Health and Safety Plan; 
 Clearance of underground services at the subject site; 
 Advancing of 7 shallow boreholes spaced across the study area to a depth 

of 0.5 to 0.6 m below grade using hand-held equipment (hand auger and 
portable Bosch brute breaker jackhammer). Select samples were chosen 
for purposes of laboratory analysis. Sampling tools were cleaned between 

Arcadis Canada, Inc. 

329 Churchill Avenue North 

Suite 200 

Ottawa, Ontario  

K1Z 5B8 

Tel 613 721 0555 

Fax 613 721 0029 

www.arcadis.com 
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Date: 

June 2, 2016 
 
Contact: 

Troy Austrins, P.Eng., PMP 
 
Phone: 

613 721 0555 
 
Email: 

troy.Austrins@arcadis.com 
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450289 
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National Capital Commission 
June 2, 2016 

sampling points to eliminate the potential for cross-contamination. All field work was performed by 
Arcadis staff; 

 Assessing samples for visual and olfactory evidence of contamination; 
 The laboratory testing scope included the submission 8 discreet soil borehole samples (including 

1 field duplicate) for metals analysis and 3 soil samples for cyanide and PAH analysis from select 
boreholes in addition to one composite TCLP soil sample (composited from the 8 discreet sampling 
points); 

 Backfill of sampling hole locations and replacement with a tampered asphalt patch across sampling 
locations; 

 Tabulating laboratory results, submitting a letter report detailing the work completed and a 
summary of environmental findings along with lab certificates of analysis plus a site plan to indicate 
sampling locations. 

A determination of potential sampling locations was made upon review of the site plan and work areas. 

QUALITY ASSURANCE/QUALITY CONTROL & HEALTH AND SAFETY 
A quality assurance/quality control (QA/QC) program was implemented during the sampling program for 
the site.  The program used standard sampling protocols in accordance with Arcadis’ QA/QC procedures 
and the collection and submission of a field blind duplicate sample for laboratory analysis. Internal 
laboratory QC was also be performed by the laboratory. 

A Site Specific Health and Safety Plan was used by Arcadis for this sampling program to cover the range 
of potential contaminants and work hazards potentially encountered at the site.   

APPLICABLE GUIDELINES AND STANDARDS 
The site is currently operated by the NCC and consists of a residential/parkland land use.  Based on the 
current ownership and land use, the applicable soil criteria are the federal CCME guidelines and MOECC 
standards applicable to a residential/parkland/institutional land use.  

RESULTS 
Soil sample locations are shown in Figure 1 – Surficial Soil Sampling at Rideau Hall Front Entrance. A 
moist to dry sandy gravel with some silt was generally encountered beneath the asphalt. No visual or 
olfactory evidence of contamination was noted. The analytical results from the soil samples are provided 
in Table 1 and Table 2 alongside the selected CCME residential/parkland guidelines, as well as the MOECC 
Table 3 (Full Depth Generic Site Condition Standards in a Non-Potable Ground Water Condition) standards 
which are provided for comparison. The MOECC Table 1 (Full Depth Background Site Condition Standards) 
standards are also provided in order to provide recommendations with respect to soil disposal at an off-site 
fill receiver. The Table 3 – Quality Assurance and Quality Control- summarizes the results of the field blind 
duplicate analysis.  
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National Capital Commission 
June 2, 2016 

All summary tables, as well as laboratory certificates of analysis, including the results of the TCLP analysis, 
are provided at the rear of the report.  

CONCLUSIONS  

Metals and Cyanide 

Cobalt exceeded the applicable CCME guideline as well as the MOECC Table 1 and Table 3 standards at 
borehole locations BH-1 and BH-6. Molybdenum and silver exceeded the MOECC Table 1 standards in 
one or more sample locations. 

Polycyclic Aromatic Hydrocarbons 

PAHs were analyzed at borehole locations BH-1, BH-4, and BH-7. Most PAH parameters exceeded the 
applicable CCME guideline as well as the MOECC Table 1 and Table 3 standards at BH-1 and BH-4. No 
PAH parameters exceeded the CCME guidelines at BH-7. However, benzo(a)pyrene exceeded the 
MOECC Table 3 standard and several PAH parameters exceeded MOECC Table 1 standards at BH-7. 

PAH results were compared to the CCME Benzo(a)pyrene Total Potency Equivalents (TPE), which is the 
sum of estimated cancer potency relative to B(a)P for all potentially carcinogenic unsubstituted PAHs. The 
calculated TPE laboratory result for BH-4 exceeded the human health guideline for direct contact.  
However, the existing soil fill and the proposed future soil in the vicinity of the Forecourt are expected to be 
provided with a hard surfacing; thereby preventing the risk of human contact. The Index of Additive Cancer 
Risk (IACR) values also exceeded CCME criteria but these relate to potential impacts to potable 
groundwater from soil leaching. No known uses of potable groundwater exist at the subject property. 

Soil Disposal 

TCLP testing indicate that, according to O.Reg. 347 Schedule 4, the soil is considered to be a non-
hazardous solid waste. However, because the soil analyzed exceeded the MOECC Table 1 standards in 
five of the seven locations sampled, the soil is considered to be contaminated. It is recommended that the 
soil be disposed of at an MOECC-approved landfill facility as contaminated soil. 

Quality Assurance and Quality Control 
A duplicate soil sample was collected from borehole location BH-3. The QA/QC precision is determined by 
the relative percent difference (RPD) between the set of duplicate groundwater samples and was calculated 
as follows:   RPD = (X1 – X2) / Xavg 
 
Where: 
 

X1= concentration of original sample; X2= concentration of duplicate sample; Xavg = average concentration of original 
and duplicate sample  
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National Capital Commission 
June 2, 2016 

An RPD alert value of 40% was used as the acceptance limit for RPD.  As well, because the uncertainty 
associated with a value increases dramatically as the result approaches the MDL, MOECC recommends 
using a duplicate result in RPD calculations only if both duplicates are greater than five times the MDL.  
Duplicate results and RPD calculations are provided in Table 3 at the rear of this report. 
 
RPD values greater than 40% were identified in the soil for barium, cobalt and lead; at a maximum of 87.4% 
for the barium parameter. The elevated RPD for these parameters may be as a result of sampling from 
heterogeneous fill materials. The elevated RPD for these three parameters may also be attributed to the 
relatively large concentrations detected and the variability inherent in soil sampling, particularly for metals 
parameters. There were no elevated RPD values resulting from any other parameter measured in soil. As 
such, these RPD readings were accepted and the laboratory data for the soil sampling program was 
deemed to be reliable. 

CLOSURE 
We trust that the enclosed is suitable for your current purposes. Please do not hesitate to call if you have 
any questions. 

 

Sincerely,  

Arcadis Canada Inc. 
 

 

 

Troy Austrins, P.Eng., PMP 

 

 

Attachments 

Figure 1 – Surficial Soil Sampling at Rideau Hall Front Entrance 

Table 1 – Analyses for Metals and Cyanide in Soil 

Table 2 – Analyses for Polycyclic Aromatic Hydrocarbons in Soil 

Table 3 – Quality Assurance and Quality Control 

Laboratory Certificates of Analysis 
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Table 4.1
Analyses For Metals and Cyanide in Soil
National Capital Commission
Kingsview Park
Ottawa, Ontario

Z:\Projects\2016\450289-000 NCC Forecourt TCLP\Copy of 450289 RH Forecourt Soil Results (June 2016 LdG).xls
1/4

CCME MOECC MOECC DUP-C
Table 1 Table 1 Table 3

R/P R/P/I R/P/I 2016-05-06 2016-05-06 2016-05-06 2016-05-06 2016-05-06 2016-05-06 2016-05-06
* ᵎ + Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse

0.2-0.6m 0.2-0.6m 0.2-0.6m 0.2-0.6m 0.2-0.5m 0.2-0.6m 0.2-0.6m 0.2-0.6m

0.2 20 1.3 7.5 < < < < < < 0.2 <
1 12 18 18 7.6 4.2 2.6 5.2 6.6 1.8 3.4 3
1 500 220 390 74 81 47 120 140 44 74 86

0.2 4 4 0.46 0.54 0.45 0.35 0.24 0.41 0.56 0.44
0.1 - 36 120 na na na na na na na na

Boron, Hot Water 0.05 - - 1.5 0.15 0.22 0.21 0.39 0.18 0.14 0.12 0.26
0.1 10 1.2 1.2 < < < < < < 0.1 <

Chromium 1 64 70 160 27 18 17 16 11 15 20 21
Chromium, VI 0.2 0.4 0.66 8 < < < < < < < <

1 50 21 22 70+*ᵎ 47+ᵎ 8.8 20 12 6.7 51*+ᵎ 8.6
0.5 63 92 140 26 17 11 13 11 15 23 20

Cyanide 0.05 0.9 0.051 0.051 <0.01 na na na 0.01 na na <0.01
1 140 120 120 44 12 7.5 14 19 6.1 15 14

0.05 6.6 0.27 0.27 0.11 < < 0.06 0.078 < < 0.057
0.5 10 2 6.9 3.7ᵎ 1.3 1.1 1.8 1.4 0.81 1.5 1.2
0.5 45 82 100 19 20 18 13 9.2 18 26 19
0.5 1 1.5 2.4 < < < < < < < <
0.2 20 0.5 20 14ᵎ 5.9ᵎ 0.26 3.5ᵎ 2.5ᵎ < 6.8ᵎ 0.61ᵎ

0.05 1 1 1 0.15 0.18 0.11 0.12 0.11 0.12 0.22 0.13
0.05 23 2.5 23 0.64 0.95 0.68 0.64 0.54 0.7 1 0.75

5 130 86 86 24 22 21 22 12 18 28 28
5 200 290 340 38 30 19 23 17 30 33 29

NOTES:

All parameter values in µg/g (ppm) unless otherwise indicated.

Canadian Soil Quality Guidelines for the Protection of Environmental
 and Human Health, CCME (1999, updated 2016):

* Exceeds Soil Quality Guidelines for Residential/Parkland for the Protection 
of Environmental and Human Health.  For Table -Canadian Soil Quality 
Guidelines 

MOECC Soil, Ground Water and Sediment Standards for Use Under 
Part XV.1 of the EPA (15 April 2011)

+ Exceeds Residential/Parkland/Institutional Property Use Standards.  For 
Table 3 - Generic Site Condition Standards in Non-potable groundwater condition

ᵎ Table 1 - Generic Site Condition Standards for Full Depth Background Site condition 

 - Standard not available.
< Not detected.

na Not analyzed.

BH-4 BH-5 BH-6 BH-7BH-1 BH-2 BH-3
Duplicate of 

BH-3

Vanadium
Zinc

Lead
MercuryDLA

Molybdenum
Nickel

Silver
Thallium
Uranium

Laboratory 
Reportable 
Detection 

Limits

Cadmium

Cobalt

Arsenic
Barium
Beryllium

Sample ID

Sampling Date
Texture
Sampling Depth (m bgs)

Antimony

Boron

Copper

Selenium



Table 4.2
Analyses For Polycyclic Aromatic Hydrocarbons in Soil
National Capital Commission
Rideau Hall Forecourt
Ottawa, Ontario

Z:\Projects\2016\450289-000 NCC Forecourt TCLP\Copy of 450289 RH Forecourt Soil Results (June 2016 LdG).xls

CCME MOECC MOECC
Table 1 Table 1 Table 3

R/P R/P/I R/P/I 2016-05-06 2016-05-06 2016-05-06
* ᵎ + Coarse Coarse Coarse

0.4-0.6m 0.3-0.5m 0.4-0.6m

Acenaphthene 0.05 - 0.072 7.9 0.24ᵎ 0.99ᵎ <
Acenaphthylene 0.05 - 0.093 0.15 0.99ᵎ+ 7.1ᵎ+ 0.11ᵎ
Anthracene 0.05 - 0.16 0.67 0.83ᵎ+ 11ᵎ+ 0.058
Benzo(a)anthracene 0.05 1(1) 0.36 0.5 3.2ᵎ+* 18ᵎ+* 0.25
Benzo(a)pyrene 0.05 20(2) 0.3 0.3 3.6ᵎ+ 18ᵎ+ 0.36ᵎ+
Benzo(b/j)fluoranthene 0.05 1(1) 0.47 0.78 4.6ᵎ+* 23ᵎ+* 0.44
Benzo(g,h,i)perylene 0.05 - 0.68 6.6 2ᵎ+ 10ᵎ+ 0.35
Benzo(k)fluoranthene 0.05 1(1) 0.48 0.78 1.8ᵎ+* 7.8ᵎ+* 0.15
Chrysene 0.05 - 2.8 7 2.4ᵎ 14ᵎ+ 0.2
Dibenzo(ah)anthracene 0.05 1(1) 0.1 0.1 0.58ᵎ+ 3ᵎ+* 0.057
Fluoranthene 0.05 - 0.56 0.69 4.8ᵎ+ 39ᵎ+ 0.27
Fluorene 0.05 - 0.12 62 0.19ᵎ 13ᵎ <
Indeno(1,2,3-cd)pyrene 0.05 1(1) 0.23 0.38 2.4ᵎ+* 12ᵎ+* 0.29ᵎ
1+2-Methylnaphthalenes 0.05 - 0.59 0.99 0.0203 3.8ᵎ+ <
1-Methylnaphthalene 0.05 0.59 0.99 0.013 2.4ᵎ+ <
2-Methylnaphthalene 0.05 0.59 0.99 0.0073 1.4ᵎ+ <
Naphthalene 0.05 0.6(3) 0.09 0.6 0.0088 0.48ᵎ <
Phenanthrene 0.05 5(1) 0.69 6.2 1ᵎ 36ᵎ+* 0.089
Pyrene 0.05 10(1) 1 78 4.2ᵎ+ 31ᵎ+* 0.28
Benzo(a)pyrene TPE - 5.3 - - 5.2 27.3 * 0.5
IACR - 1 - - 64.3 321.3 5.9

NOTES:

All parameter values in µg/g (ppm) unless otherwise indicated.

Canadian Soil Quality Guidelines for the Protection of Environmental
 and Human Health, CCME (1999, updated 2016):

* Exceeds Soil Quality Guidelines for Residential/Parkland for the Protection 
of Environmental and Human Health.  

and/or CCME- Polycyclic Aromatic Hydrocarbons fact sheet, 2010

MOECC Soil, Ground Water and Sediment Standards for Use Under 
Part XV.1 of the EPA (15 April 2011)

+ Exceeds Residential/Parkland/Institutional Property Use Standards.  For 
Table 3 - Generic Site Condition Standards in Non-potable groundwater condition

ᵎ Table 1 - Generic Site Condition Standards for Full Depth Background Site condition 

Exceeds CCME Guideline (or MOECC Table 3 Standard, where no CCME guideline is available)
 - Standard not available.
< Not detected.

BH-1 BH-4

Sampling Depth (m bgs)

BH-7

Sampling Date
Texture

Sample ID Laboratory 
Reportable 
Detection 

Limits



NOTES:

PARAMETER PEF LAB RESULT PEF x LAB RESULT
Benzo(a)anthracene 0.1 18 1.80
Benzo(a)pyrene 1 18 18.00
Benzo(b+k)fluoranthene* 0.1 30.8 3.08
Benzo(g,h,i)perylene 0.01 10 0.10
Chrysene 0.01 14 0.14
Dibenzo(a,h)anthracene 1 3 3.00
Indeno(1,2,3-c,d)pyrene 0.1 12 1.20

TOTAL 27.32
Compare total to TPE of 5.3

* Please note, the lab analysis of Benzofluoranthene included b and k, but did not include j, however the PEF for b, j, k 
has been used in this calculation.

IACR Index of Additive Cancer Risk: for Protection of Potable water (SQGpw)g IACR  1.0

Formula for IACR Calculation
Benzo(a)anthracene + Benzo(a)pyrene + Benzo(b+j+k)fluoranthene + Benzo(g,h,i)perylene

0.33µg/g 0.37 µg/g 0.16 µg/g 6.8 µg/g

Chrysene + Dibenzo(a,h)anthracene + Indeno(1,2,3-c,d)pyrene
2.1 µg/g 0.23 µg/g 2.7 µg/g

B(a)p Total Potency Equivalent (TPE) Calculation Table - CCME

IACR =



Table 4.3
Quality Assurance and Quality Control
National Capital Commission
Rideau Hall Forecourt
Ottawa, Ontario

Z:\Projects\2016\450289-000 NCC Forecourt TCLP\Copy of 450289 RH Forecourt Soil Results (June 2016 LdG).xls

DUP-C
RPD

2016-05-06 (%)
Coarse Coarse

Depth 0.4-0.6m 0.4-0.6m

0.2 1 < < NC
1 5 2.6 5.2 NC
1 5 47 120 87.43

0.2 1 0.45 0.35 NC
0.1 0.5 na na na

Boron, Hot Water 0.05 0.25 0.21 0.39 NC
0.1 0.5 < < NC

Chromium 1 5 17 16 6.06
Chromium, VI 0.2 1 < < NC

1 5 8.8 20 77.78
0.5 2.5 11 13 16.67

Cyanide 0.05 0.25
1 5 7.5 14 60.47

0.05 0.25 < 0.06 NC
0.5 2.5 1.1 1.8 NC
0.5 2.5 18 13 32.26
0.5 2.5 < < NC
0.2 1 0.26 3.5 NC

0.05 0.25 0.11 0.12 NC
0.05 0.25 0.68 0.64 6.06

5 25 21 22 NC
5 25 19 23 NC

RPD Relative Percent Difference
BOLD RPD exceeds 40%

 -- No MDL reported by the laboratory.
< Not detected.
na Not analyzed.
NC RPD values not calculated where one or both results are below laboratory reportable detection limit

Selenium
Silver
Thallium

Cadmium

Cobalt
Copper

Lead
MercuryDLA

Molybdenum

BH-3
Duplicate of 

BH-3Sampling Depth (m bgs)
Texture

Antimony
Arsenic

Sampling Date

Zinc

RDL x 5

Uranium
Vanadium

Sample ID Laboratory 
Reportable 
Detection 

Limits

Barium
Beryllium
Boron

Nickel



MAXXAM JOB #: B692310
Received: 2016/05/06, 16:45

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 450285

Report Date: 2016/05/25
Report #: R4002898

Version: 2 - Partial

Attention:Troy Austrins

ARCADIS Canada Inc
329 Churchill Ave N
Suite 200
Ottawa, ON
K1Z 5B8

Your C.O.C. #: 58865

RIDEAU HALLSite Location:

Sample Matrix: Soil
# Samples Received: 9

ReferenceLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

R153 Ana. Prot. 2011CAM SOP-004082016/05/102016/05/108Hot Water Extractable Boron

EPA 3060/7199 mCAM SOP-004362016/05/102016/05/098Hexavalent Chromium in Soil by IC (2)

CCME PHC-CWS mCAM SOP-003152016/05/12N/A1Petroleum Hydro. CCME F1 & BTEX in Soil (3)

EPA 7470A mCAM SOP-004532016/05/11N/A1Mercury (TCLP Leachable) (mg/L)

EPA 6020A mCAM SOP-004472016/05/122016/05/128Strong Acid Leachable Metals by ICPMS

EPA 6020A mCAM SOP-004472016/05/112016/05/111Total Metals in TCLP Leachate by ICPMS

EPA 6010C mCAM SOP-004082016/05/122016/05/128Acid Extractable Metals Analysis by ICP

Carter 2nd ed 51.2 mCAM SOP-004452016/05/10N/A9Moisture

EPA 8270D mCAM SOP-003182016/05/122016/05/111PAH Compounds in Leachate by GC/MS (SIM)

EPA 8270D mCAM SOP-003182016/05/112016/05/103PAH Compounds in Soil by GC/MS (SIM)

2016/05/19N/A1Subcontracted Analysis (1)

EPA 1311 Update I mCAM SOP-004012016/05/112016/05/101TCLP - % Solids

EPA 1311 Update I mCAM SOP-004012016/05/11N/A1TCLP - Extraction Fluid

EPA 1311 Update I mCAM SOP-004012016/05/11N/A1TCLP - Initial and final pH

Maxxam Analytics has performed all analytical testing herein in accordance with ISO 17025 and the Protocol for Analytical Methods Used in the
Assessment of Properties under Part XV.1 of the Environmental Protection Act. All methodologies comply with this document and are validated for use in
the laboratory. The methods and techniques employed in this analysis conform to the performance criteria (detection limits, accuracy and precision) as
outlined in the Protocol for Analytical Methods Used in the Assessment of Properties under Part XV.1 of the Environmental Protection Act.

Maxxam Analytics is accredited for all specific parameters as required by Ontario Regulation 153/04. Maxxam Analytics is limited in liability to the actual
cost of analysis unless otherwise agreed in writing. There is no other warranty expressed or implied. Samples will be retained at Maxxam Analytics for three
weeks from receipt of data or as per contract.

Remarks:

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) This test was performed by Campo to Burnaby Subcontract
(2) Soils are reported on a dry weight basis unless otherwise specified.
(3) No lab extraction date is given for F1BTEX & VOC samples that are field preserved with methanol.  Extraction date is the date sampled unless otherwise stated.
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MAXXAM JOB #: B692310
Received: 2016/05/06, 16:45

CERTIFICATE OF ANALYSIS – PARTIAL RESULTS

Your Project #: 450285

Report Date: 2016/05/25
Report #: R4002898

Version: 2 - Partial

Attention:Troy Austrins

ARCADIS Canada Inc
329 Churchill Ave N
Suite 200
Ottawa, ON
K1Z 5B8

Your C.O.C. #: 58865

RIDEAU HALLSite Location:

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Parnian Baber, Project Manager
Email: pbaber@maxxam.ca
Phone# (905) 817-5700
==================================================================== 
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 

Total Cover Pages : 2
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

RESULTS OF ANALYSES OF  SOIL

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

44932670.0010<0.0010mg/LLeachable Mercury (Hg)

Metals

4492382FLUID 1N/ATCLP Extraction Fluid

44923810.2100%TCLP - % Solids

44908031.07.37.4%Moisture

44923839.73pHInitial pH

44923836.34pHFinal pH

Inorganics

QC BatchRDLCOMPDUPCUNITS

5886558865COC Number

Sampling Date

CHY017CHY016Maxxam ID

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

44908031.09.38.17.35.67.29.07.1%Moisture

Inorganics

QC BatchRDLBH7BH6BH5BH4BH3BH2BH1UNITS

58865588655886558865588655886558865COC Number

Sampling Date

CHY015CHY014CHY013CHY012CHY011CHY010CHY009Maxxam ID
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

44949430.050<0.050<0.0500.078<0.050<0.0500.11ug/gAcid Extractable Mercury (Hg)

44949435.0333017193038ug/gAcid Extractable Zinc (Zn)

44949435.0281812212224ug/gAcid Extractable Vanadium (V)

44949430.0501.00.700.540.680.950.64ug/gAcid Extractable Uranium (U)

44949435.0<5.0<5.0<5.0<5.0<5.0<5.0ug/gAcid Extractable Tin (Sn)

44949430.0500.220.120.110.110.180.15ug/gAcid Extractable Thallium (Tl)

44949430.206.8<0.202.50.265.914ug/gAcid Extractable Silver (Ag)

44949430.50<0.50<0.50<0.50<0.50<0.50<0.50ug/gAcid Extractable Selenium (Se)

44949430.5026189.2182019ug/gAcid Extractable Nickel (Ni)

44949430.501.50.811.41.11.33.7ug/gAcid Extractable Molybdenum (Mo)

4494892503602901400630530470ug/gAcid Extractable Sulphur (S)

44949431.0156.1197.51244ug/gAcid Extractable Lead (Pb)

44949430.50231511111726ug/gAcid Extractable Copper (Cu)

44949430.10516.7128.84770ug/gAcid Extractable Cobalt (Co)

44949431.0201511171827ug/gAcid Extractable Chromium (Cr)

44949430.100.10<0.10<0.10<0.10<0.10<0.10ug/gAcid Extractable Cadmium (Cd)

44949435.08.25.35.67.78.28.0ug/gAcid Extractable Boron (B)

44949430.200.560.410.240.450.540.46ug/gAcid Extractable Beryllium (Be)

44949430.507444140478174ug/gAcid Extractable Barium (Ba)

44949431.03.41.86.62.64.27.6ug/gAcid Extractable Arsenic (As)

44949430.200.20<0.20<0.20<0.20<0.20<0.20ug/gAcid Extractable Antimony (Sb)

44922470.0500.120.140.180.210.220.15ug/gHot Water Ext. Boron (B)

Metals

44906420.2<0.2<0.2<0.2<0.2<0.2<0.2ug/gChromium (VI)

Inorganics

QC BatchRDLBH6BH5BH4BH3BH2BH1UNITS

588655886558865588655886558865COC Number

Sampling Date

CHY014CHY013CHY012CHY011CHY010CHY009Maxxam ID
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

ELEMENTS BY ATOMIC SPECTROSCOPY (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

44949430.0500.0600.057ug/gAcid Extractable Mercury (Hg)

44949435.02329ug/gAcid Extractable Zinc (Zn)

44949435.02228ug/gAcid Extractable Vanadium (V)

44949430.0500.640.75ug/gAcid Extractable Uranium (U)

44934830.01<0.01mg/LLeachable Uranium (U)

44949435.0<5.0<5.0ug/gAcid Extractable Tin (Sn)

44949430.0500.120.13ug/gAcid Extractable Thallium (Tl)

44949430.203.50.61ug/gAcid Extractable Silver (Ag)

44949430.50<0.50<0.50ug/gAcid Extractable Selenium (Se)

44934830.01<0.01mg/LLeachable Silver (Ag)

44949430.501319ug/gAcid Extractable Nickel (Ni)

44949430.501.81.2ug/gAcid Extractable Molybdenum (Mo)

44934830.1<0.1mg/LLeachable Selenium (Se)

4494892508101600ug/gAcid Extractable Sulphur (S)

44934830.1<0.1mg/LLeachable Lead (Pb)

44949431.01414ug/gAcid Extractable Lead (Pb)

44949430.501320ug/gAcid Extractable Copper (Cu)

44949430.10208.6ug/gAcid Extractable Cobalt (Co)

44934830.1<0.1mg/LLeachable Chromium (Cr)

44949431.01621ug/gAcid Extractable Chromium (Cr)

44934830.05<0.05mg/LLeachable Cadmium (Cd)

44949430.10<0.10<0.10ug/gAcid Extractable Cadmium (Cd)

44934830.1<0.1mg/LLeachable Boron (B)

44949435.08.47.2ug/gAcid Extractable Boron (B)

44949430.200.350.44ug/gAcid Extractable Beryllium (Be)

44934830.20.6mg/LLeachable Barium (Ba)

44949430.5012086ug/gAcid Extractable Barium (Ba)

44934830.2<0.2mg/LLeachable Arsenic (As)

44949431.05.23.0ug/gAcid Extractable Arsenic (As)

44949430.20<0.20<0.20ug/gAcid Extractable Antimony (Sb)

44922470.0500.390.26ug/gHot Water Ext. Boron (B)

Metals

44906420.2<0.2<0.2ug/gChromium (VI)

Inorganics

QC BatchRDLCOMPDUPCBH7UNITS

588655886558865COC Number

Sampling Date

CHY017CHY016CHY015Maxxam ID
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

SEMI-VOLATILE ORGANICS BY GC-MS (SOIL)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4492968866666%D8-Acenaphthylene

4492968929075%D14-Terphenyl (FS)

44929681017271%D10-Anthracene

449469296%Leachable D8-Acenaphthylene

449469294%Leachable D14-Terphenyl (FS)

449469299%Leachable D10-Anthracene

Surrogate Recovery (%)

44929680.0500.28310.00504.2ug/gPyrene

44929680.0500.089360.00501.0ug/gPhenanthrene

44929680.050<0.0500.480.00500.0088ug/gNaphthalene

44929680.050<0.0501.40.00500.0073ug/g2-Methylnaphthalene

44946920.10<0.10ug/LLeachable Benzo(a)pyrene

44929680.050<0.0502.40.00500.013ug/g1-Methylnaphthalene

44929680.0500.29120.00502.4ug/gIndeno(1,2,3-cd)pyrene

44929680.050<0.050130.00500.19ug/gFluorene

44929680.0500.27390.00504.8ug/gFluoranthene

44929680.0500.0573.00.00500.58ug/gDibenz(a,h)anthracene

44929680.0500.20140.00502.4ug/gChrysene

44929680.0500.157.80.00501.8ug/gBenzo(k)fluoranthene

44929680.0500.35100.00502.0ug/gBenzo(g,h,i)perylene

44929680.0500.44230.00504.6ug/gBenzo(b/j)fluoranthene

44929680.0500.36180.00503.6ug/gBenzo(a)pyrene

44929680.0500.25180.00503.2ug/gBenzo(a)anthracene

44929680.0500.058110.00500.83ug/gAnthracene

44929680.0500.117.10.00500.99ug/gAcenaphthylene

44929680.050<0.0500.990.00500.024ug/gAcenaphthene

Polyaromatic Hydrocarbons

QC BatchRDLCOMPBH7BH4RDLBH1UNITS

58865588655886558865COC Number

Sampling Date

CHY017CHY015CHY012CHY009Maxxam ID
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

PETROLEUM HYDROCARBONS (CCME)

QC Batch = Quality Control Batch

RDL = Reportable Detection Limit

4493229110%D4-1,2-Dichloroethane

4493229113%D10-Ethylbenzene

449322998%4-Bromofluorobenzene

4493229110%1,4-Difluorobenzene

Surrogate Recovery (%)

44932290.005<0.005ug/gBenzene

BTEX & F1 Hydrocarbons

QC BatchRDLCOMPUNITS

58865COC Number

Sampling Date

CHY017Maxxam ID
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY009 Collected:
Sample ID: BH1

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

Jett Wu2016/05/112016/05/104492968GC/MSPAH Compounds in Soil by GC/MS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY010 Collected:
Sample ID: BH2

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY011 Collected:
Sample ID: BH3

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY012 Collected:
Sample ID: BH4

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

Jett Wu2016/05/112016/05/104492968GC/MSPAH Compounds in Soil by GC/MS (SIM)
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY013 Collected:
Sample ID: BH5

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY014 Collected:
Sample ID: BH6

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY015 Collected:
Sample ID: BH7

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture

Jett Wu2016/05/112016/05/104492968GC/MSPAH Compounds in Soil by GC/MS (SIM)

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY016 Collected:
Sample ID: DUPC

Matrix: Soil
Shipped:

Received: 2016/05/06

Archana Patel2016/05/102016/05/104492247ICPHot Water Extractable Boron

Sally Coughlin2016/05/102016/05/094490642IC/SPECHexavalent Chromium in Soil by IC

Viviana Canzonieri2016/05/122016/05/124494943ICP/MSStrong Acid Leachable Metals by ICPMS

Azita Fazaeli2016/05/122016/05/124494892ICPAcid Extractable Metals Analysis by ICP

Shivani Desai2016/05/10N/A4490803BALMoisture
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

TEST SUMMARY

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY017 Collected:
Sample ID: COMP

Matrix: Soil
Shipped:

Received: 2016/05/06

Lincoln Ramdahin2016/05/12N/A4493229HSGC/MSFDPetroleum Hydro. CCME F1 & BTEX in Soil

Magdalena Carlos2016/05/11N/A4493267CV/AAMercury (TCLP Leachable) (mg/L)

Cristina Petran2016/05/112016/05/114493483ICP1/MSTotal Metals in TCLP Leachate by ICPMS

Shivani Desai2016/05/10N/A4490803BALMoisture

Jett Wu2016/05/122016/05/114494692GC/MSPAH Compounds in Leachate by GC/MS (SIM)

Parnian Baber2016/05/19N/A4496259Subcontracted Analysis

Jian (Ken) Wang2016/05/112016/05/104492381BALTCLP - % Solids

Jian (Ken) Wang2016/05/11N/A4492382TCLP - Extraction Fluid

Jian (Ken) Wang2016/05/11N/A4492383PHTCLP - Initial and final pH

AnalystDate AnalyzedExtractedBatchInstrumentationTest Description

Maxxam ID: CHY017 Dup Collected:
Sample ID: COMP

Matrix: Soil
Shipped:

Received: 2016/05/06

Lincoln Ramdahin2016/05/12N/A4493229HSGC/MSFDPetroleum Hydro. CCME F1 & BTEX in Soil
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

2.7°CPackage 1

Revised Report (2016/05/25): Partial Report.

Sample  CHY012-01 : PAH analysis: Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Sample  CHY015-01 : PAH analysis: Due to the sample matrix, sample required dilution. Detection limits were adjusted accordingly.

Results relate only to the items tested.
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ARCADIS Canada Inc
Client Project #: 450285

Sampler Initials: MF
RIDEAU HALLSite Location:

Maxxam Job #: B692310
Report Date: 2016/05/25

QUALITY ASSURANCE REPORT

QC Limits%
Recovery

UNITSValueQC LimitsValue (%)UNITSValueQC Limits%
Recovery

QC Limits%
Recovery

DateParameterQC Batch

QC StandardLeachate BlankRPDMethod BlankSPIKED BLANKMatrix Spike

%9550 - 1309450 - 130862016/05/11D10-Anthracene4492968

%8450 - 1309050 - 130842016/05/11D14-Terphenyl (FS)4492968

%7550 - 1308150 - 130762016/05/11D8-Acenaphthylene4492968

%11160 - 14011060 - 1401142016/05/121,4-Difluorobenzene4493229

%9760 - 1409860 - 140992016/05/124-Bromofluorobenzene4493229

%11060 - 14010760 - 1401112016/05/12D10-Ethylbenzene4493229

%11160 - 14011360 - 1401052016/05/12D4-1,2-Dichloroethane4493229

%10050 - 1309950 - 1301002016/05/12Leachable D10-Anthracene4494692

%10450 - 1309950 - 130952016/05/12Leachable D14-Terphenyl (FS)4494692

%9950 - 1309950 - 130982016/05/12Leachable D8-Acenaphthylene4494692

75 - 1258235NCug/g<0.280 - 1208475 - 125     33 (1)2016/05/10Chromium (VI)4490642

20NC2016/05/10Moisture4490803

40NCug/g<0.05075 - 1259175 - 125942016/05/10Hot Water Ext. Boron (B)4492247

40NCug/g<0.005050 - 1309550 - 130852016/05/111-Methylnaphthalene4492968

40NCug/g<0.005050 - 1308650 - 130782016/05/112-Methylnaphthalene4492968

40NCug/g<0.005050 - 1308850 - 130802016/05/11Acenaphthene4492968

40NCug/g<0.005050 - 1308550 - 130762016/05/11Acenaphthylene4492968

40NCug/g<0.005050 - 1309050 - 130812016/05/11Anthracene4492968

40NCug/g<0.005050 - 1309050 - 130852016/05/11Benzo(a)anthracene4492968

40NCug/g<0.005050 - 1308950 - 130812016/05/11Benzo(a)pyrene4492968

40NCug/g<0.005050 - 1309350 - 130802016/05/11Benzo(b/j)fluoranthene4492968

40NCug/g<0.005050 - 1309450 - 130782016/05/11Benzo(g,h,i)perylene4492968

40NCug/g<0.005050 - 1307750 - 130782016/05/11Benzo(k)fluoranthene4492968

40NCug/g<0.005050 - 1309150 - 130842016/05/11Chrysene4492968

40NCug/g<0.005050 - 1309150 - 130812016/05/11Dibenz(a,h)anthracene4492968

40NCug/g<0.005050 - 1309150 - 130832016/05/11Fluoranthene4492968

40NCug/g<0.005050 - 1308850 - 130802016/05/11Fluorene4492968

40NCug/g<0.005050 - 13010450 - 130872016/05/11Indeno(1,2,3-cd)pyrene4492968

40NCug/g<0.005050 - 1308050 - 130692016/05/11Naphthalene4492968

40NCug/g<0.005050 - 1308550 - 130762016/05/11Phenanthrene4492968
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ARCADIS Canada Inc
Client Project #: 450285

Sampler Initials: MF
RIDEAU HALLSite Location:

Maxxam Job #: B692310
Report Date: 2016/05/25

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits%
Recovery

UNITSValueQC LimitsValue (%)UNITSValueQC Limits%
Recovery

QC Limits%
Recovery

DateParameterQC Batch

QC StandardLeachate BlankRPDMethod BlankSPIKED BLANKMatrix Spike

40NCug/g<0.005050 - 1309250 - 130832016/05/11Pyrene4492968

50NCug/g<0.00560 - 14011460 - 1401162016/05/12Benzene4493229

mg/L<0.001025NCmg/L<0.001080 - 12010675 - 125942016/05/11Leachable Mercury (Hg)4493267

mg/L<0.235NCmg/L<0.280 - 1209680 - 120982016/05/11Leachable Arsenic (As)4493483

mg/L<0.235NCmg/L<0.280 - 1209980 - 120962016/05/11Leachable Barium (Ba)4493483

mg/L<0.135NCmg/L<0.180 - 12010080 - 1201062016/05/11Leachable Boron (B)4493483

mg/L<0.0535NCmg/L<0.0580 - 12010080 - 1201012016/05/11Leachable Cadmium (Cd)4493483

mg/L<0.135NCmg/L<0.180 - 1209780 - 120962016/05/11Leachable Chromium (Cr)4493483

mg/L<0.135NCmg/L<0.180 - 1209580 - 120932016/05/11Leachable Lead (Pb)4493483

mg/L<0.135NCmg/L<0.180 - 1209980 - 120982016/05/11Leachable Selenium (Se)4493483

mg/L<0.0135NCmg/L<0.0180 - 1209880 - 120972016/05/11Leachable Silver (Ag)4493483

mg/L<0.0135NCmg/L<0.0180 - 1209880 - 120962016/05/11Leachable Uranium (U)4493483

40NCug/L<0.1050 - 13010050 - 130972016/05/12Leachable Benzo(a)pyrene4494692

ug/g<5080 - 1209975 - 125NC2016/05/12Acid Extractable Sulphur (S)4494892

30NCug/g<0.2080 - 1209975 - 125812016/05/12Acid Extractable Antimony (Sb)4494943

305.7ug/g<1.080 - 12010175 - 1251042016/05/12Acid Extractable Arsenic (As)4494943

307.4ug/g<0.5080 - 1209475 - 125NC2016/05/12Acid Extractable Barium (Ba)4494943

301.3ug/g<0.2080 - 1209975 - 1251022016/05/12Acid Extractable Beryllium (Be)4494943

30NCug/g<5.080 - 12010075 - 125NC2016/05/12Acid Extractable Boron (B)4494943

30NCug/g<0.1080 - 1209975 - 1251032016/05/12Acid Extractable Cadmium (Cd)4494943

302.3ug/g<1.080 - 12010475 - 125NC2016/05/12Acid Extractable Chromium (Cr)4494943

300.14ug/g<0.1080 - 12010175 - 125NC2016/05/12Acid Extractable Cobalt (Co)4494943

300.098ug/g<0.5080 - 12010675 - 125NC2016/05/12Acid Extractable Copper (Cu)4494943

3021ug/g<1.080 - 1209975 - 125NC2016/05/12Acid Extractable Lead (Pb)4494943

30NCug/g<0.05080 - 1209975 - 1251042016/05/12Acid Extractable Mercury (Hg)4494943

30NCug/g<0.5080 - 1209775 - 1251022016/05/12Acid Extractable Molybdenum (Mo)4494943

302.2ug/g<0.5080 - 12010275 - 125NC2016/05/12Acid Extractable Nickel (Ni)4494943

30NCug/g<0.5080 - 12010075 - 1251012016/05/12Acid Extractable Selenium (Se)4494943

30NCug/g<0.2080 - 1209975 - 1251032016/05/12Acid Extractable Silver (Ag)4494943

30NCug/g<0.05080 - 1209875 - 125942016/05/12Acid Extractable Thallium (Tl)4494943
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ARCADIS Canada Inc
Client Project #: 450285

Sampler Initials: MF
RIDEAU HALLSite Location:

Maxxam Job #: B692310
Report Date: 2016/05/25

QUALITY ASSURANCE REPORT(CONT'D)

QC Limits%
Recovery

UNITSValueQC LimitsValue (%)UNITSValueQC Limits%
Recovery

QC Limits%
Recovery

DateParameterQC Batch

QC StandardLeachate BlankRPDMethod BlankSPIKED BLANKMatrix Spike

ug/g<5.080 - 1209875 - 125992016/05/12Acid Extractable Tin (Sn)4494943

300.0092ug/g<0.05080 - 12010075 - 1251032016/05/12Acid Extractable Uranium (U)4494943

301.2ug/g<5.080 - 12010375 - 125NC2016/05/12Acid Extractable Vanadium (V)4494943

300.0088ug/g<5.080 - 12010275 - 125NC2016/05/12Acid Extractable Zinc (Zn)4494943

(1) The matrix spike recovery was below the lower control limit.  This may be due in part to the reducing environment of the sample.  The matrix spike was reanalyzed to confirm result.

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

NC (Matrix Spike): The recovery in the matrix spike was not calculated. The relative difference between the concentration in the parent sample and the spiked amount was too small to permit a reliable
recovery calculation (matrix spike concentration was less than 2x that of the native sample concentration).

Surrogate:  A pure or isotopically labeled compound whose behavior mirrors the analytes of interest. Used to evaluate extraction efficiency.

Method Blank:  A blank matrix containing all reagents used in the analytical procedure. Used to identify laboratory contamination.

Spiked Blank: A blank matrix sample to which a known amount of the analyte, usually from a second source, has been added. Used to evaluate method accuracy.

QC Standard: A sample of known concentration prepared by an external agency under stringent conditions.  Used as an independent check of method accuracy.

Leachate Blank:  A blank matrix containing all reagents used in the leaching procedure. Used to determine any process contamination.

Matrix Spike:  A sample to which a known amount of the analyte of interest has been added. Used to evaluate sample matrix interference.

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B692310
Report Date: 2016/05/25

ARCADIS Canada Inc
Client Project #: 450285

RIDEAU HALLSite Location:

Sampler Initials: MF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Cristina Carriere, Scientific Services

Ewa Pranjic, M.Sc., C.Chem, Scientific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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MAXXAM JOB #: B635622
Received: 2016/05/10, 08:40

CERTIFICATE OF ANALYSIS

Your Project #: MB692310

Report Date: 2016/05/12
Report #: R2180557

Version: 1 - Final

Attention:BEDFORD CLIENT SERVICE

MAXXAM ANALYTICS
200 BLUEWATER ROAD, SUITE 105
BEDFORD, NS
CANADA          B4B 1G9

Your C.O.C. #: 1 of 1

450285Site Location:

Sample Matrix: Soil
# Samples Received: 1

Analytical MethodLaboratory Method
Date
Analyzed

Date
ExtractedQuantityAnalyses

TDG 5th ed 33 2009 mCAL SOP-000282016/05/11N/A1Flammability

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

Encryption Key

Please direct all questions regarding this Certificate of Analysis to your Project Manager.
Joyce Kimani, Project Manager Assistant
Email: JKimani@maxxam.ca
Phone# (403)735-2287
==================================================================== 
This report has been generated and distributed using a secure automated process.
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC 17025:2005(E), 
signing the reports.  For Service Group specific validation please refer to the Validation Signature Page. 
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Page 1 of 5

Maxxam Analytics International Corporation o/a Maxxam Analytics Calgary: 2021 - 41st Avenue N.E. T2E 6P2     Telephone (403) 291-3077     Fax (403) 291-9468



Maxxam Job #: B635622
Report Date: 2016/05/12

MAXXAM ANALYTICS
Client Project #: MB692310

450285Site Location:

Sampler Initials: MF

RESULTS OF CHEMICAL ANALYSES OF  SOIL

Lab-Dup = Laboratory Initiated Duplicate

8266599NON FLAMNON FLAMmm/secFlammability

Physical Properties

QC Batch
COMP

(CHY017)
 Lab-Dup

COMP (CHY017)UNITS

1 of 11 of 1COC Number

Sampling Date

OP3029OP3029Maxxam ID
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Maxxam Job #: B635622
Report Date: 2016/05/12

MAXXAM ANALYTICS
Client Project #: MB692310

450285Site Location:

Sampler Initials: MF

GENERAL COMMENTS

Each temperature is the average of up to three cooler temperatures taken at receipt

1.7°CPackage 1

Results relate only to the items tested.
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MAXXAM ANALYTICS
Client Project #: MB692310

Sampler Initials: MF
450285Site Location:

Maxxam Job #: B635622
Report Date: 2016/05/12

QUALITY ASSURANCE REPORT

QC LimitsValue (%)DateParameterQC Batch

RPD

25NC2016/05/11Flammability8266599

NC (Duplicate RPD): The duplicate RPD was not calculated. The concentration in the sample and/or duplicate was too low to permit a reliable RPD calculation (one or both samples < 5x RDL).

Duplicate:  Paired analysis of a separate portion of the same sample. Used to evaluate the variance in the measurement.
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Maxxam Job #: B635622
Report Date: 2016/05/12

MAXXAM ANALYTICS
Client Project #: MB692310

450285Site Location:

Sampler Initials: MF

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

Harry (Peng) Liang, Senior Analyst

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories", as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports.  For Service Group specific validation please refer to the Validation Signature Page.
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