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August 20, 2024 Project 1262101 
 Document 1262101-LT-240014 

R.F. Binnie & Associated Ltd. 
300-4940 Canada Way 
Burnaby, BC V5G 4K6 

Attention: Maurizio Ponzini, P.Eng., Senior Vice President, Engineering 

Cottonwood River Slide – Groundwater and Soil Chemistry Testing Results 

1.0 INTRODUCTION 

BGC Engineering Inc. (BGC) has prepared this document for R.F. Binnie & Associates Ltd. 
(Binnie), who have been retained by the British Columbia Ministry of Transportation and 
Infrastructure (MoTI) to lead a multi-disciplinary team (MDT) for the Cariboo Road Recovery 
Projects. The purpose of this document is to present factual results of the groundwater 
chemistry and soil chemistry testing completed on samples collected at the Cottonwood River 
Slide in 2023 and 2024.  

Work is governed by the November 2, 2022 sub-consultant agreement between Binnie and 
BGC, Binnie Project #220539. 

2.0 GROUNDWATER CHEMISTRY AND SOIL CHEMISTRY TESTING 

Table 2-1 below summarizes the samples that were submitted for groundwater chemistry and 
soil chemistry testing.  

Table 2-1 Sample summary.  

Drillhole Sample 
Type 

Sample 
Number Sample Depth  Sample Collection 

Date 

TH23-19B Groundwater Sample 01 1.6 m to 4.7 m1 May 10, 2024 

TH23-19B Groundwater Sample 022 1.6 m to 4.7 m1 May 10, 2024 

TH23-19B Soil SB01 11.4 m to 11.9 m July 31, 2023 

TH23-22B Soil SB01 10.7 m to 11.3 m August 15, 2023 

TH23-24 Soil SB01 21.4 m to 21.8 m August 12, 2023 
Notes:  

1) Groundwater sample collected from well screen installed between 1.6 m and 4.7 m below ground surface.  
2) A duplicate groundwater sample was collected and tested from drillhole TH23-19B.  
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ALS Canada Ltd. (ALS) completed groundwater chemistry and soil chemistry testing on the 
above samples in June 2024. Table 2-2 summarizes the groundwater chemistry testing results, 
which are also included in Appendix A. Table 2-3 summarizes the soil chemistry testing results, 
which are also included in Appendix B. Figure 1 in the attachment shows the sample locations.  

Table 2-2 Groundwater chemistry testing results.  

Analyte Unit TH23-19B Sample 01 TH23-19B Sample 02 

Conductivity μS/cma 912 921 

pH pH units 7.52 7.58 

Chloride mg/Lb 63.7 63.2 

Sulfate (as SO4) mg/Lb 42.3 42.5 
Notes:  

a. μS/cm = microsiemens per centimetre.  
b. mg/L = milligrams per litre.  

Table 2-3 Soil chemistry testing results.  

Analyte Unit 
TH23-19B SB01 

(Depth:  
11.4 m – 11.9 m) 

TH23-22B SB01 
(Depth:  

10.7 m – 11.3 m) 

TH23-24 SB01 
(Depth:  

21.4 m – 21.8 m) 

Conductivity, leachable dS/ma 0.060 0.073 0.089 

Moisture % 26.3 22.9 24.8 

pH (1:2 soil:water) pH units 8.46 8.63 8.36 

Chloride, leachable mg/kgb 9.9 <5.0 53.2 

Sulfate, leachable mg/kgb 20 100 77 
Notes:  

a. dS/m = decisiemens per metre.  
b. mg/kg = milligrams per kilogram.  
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3.0 CLOSURE

We trust the above satisfies your requirements. Should you have any questions or comments,

please do not hesitate to contact us.

Yours sincerely,

BGC Engineering Inc.
per:

^sss^./<^%^
^ Or.

iwof^Y^ ^o/^
•~T^CHOliwA'^VC;\ '^u / -^

Johnathan Cholewa, Ph.D., P.Eng.

Principal Geotechnical Engineer

Reviewed by:

Rod Kostaschuk, M.Eng., P.Eng.

Principal Geotechnical Engineer

EGBC Permit to Practice, BGC Engineering Inc.1000944

MD/RK/sa/th

Attachment(s): Limitations
Figure 1 - Sample Locations
Appendix A - ALS Groundwater Chemistry Testing Results
Appendix B -ALS Soil Chemistry Testing Results

BGC Engineering
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LIMITATIONS 

BGC Engineering Inc. (“BGC”) prepared this document1 for the exclusive use of R.F. Binnie & 
Associated Ltd. (the “Client”). This document is only intended for the Client’s use for the specific 
purpose or project identified herein. This document may not be used for any other purpose, 
modified, or published (either on the Internet, through open-source artificial intelligence (AI) 
tools, or through any other form of print or electronic media) without BGC’s express written 
consent. BGC is not liable for any loss, injury, or damages arising from any unapproved use or 
unauthorized modification of this document.  

Any use or reliance which a third party makes of this document is the responsibility of the third 
party and is at such third party’s own risk. BGC accepts no responsibility for damages, if any, 
suffered by any third parties as a result of their use of this document.  

This document contains BGC’s professional opinions on the specific issues identified herein, 
based on the information available to BGC when BGC prepared this document. While preparing 
this document, BGC relied on information BGC received from the Client or other sources. 
Unless otherwise stated in this document, BGC did not independently verify such information, 
and BGC assumed that such information is accurate, complete, and reliable. BGC is not 
responsible for any deficiency, misstatement, or inaccuracy in this document due to errors or 
omissions in information provided by the Client or third parties. 

This document may include or rely upon estimates, forecasts, or modeling analyses (e.g., 
results or outputs of numerical modeling) that are based on available data. Such estimates, 
forecasts, or modeling analyses do not provide definitive or certain results. The Client is solely 
responsible for deciding what action (if any) to take based on any estimates, forecasts, or 
modeling analyses. 

BGC prepared this document in accordance with generally accepted practices for similar 
services in the applicable jurisdiction. BGC makes no warranty (either express or implied) 
related to this document. BGC is not responsible for any independent conclusions, 
interpretations, extrapolations, or decisions made by the Client or any third party based on this 
document. The record copy of this document in BGC’s files takes precedence over any other 
copy or reproduction of this document. 
 

 
1 References in these Limitations to the “document” include the document to which these Limitations are attached, 

any content contained in this document, and any content referenced in this document but located in one of BGC’s 
proprietary software applications (e.g., Cambio). 
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FIGURE 1  
SAMPLE LOCATIONS 
 



!(

!(

!(

!(

!(

!(

!(

!

!

! (

(

(

!

! !

(

( (

!

!

! (

(

(

!

!

(

(

!(

!

!

!

!

!

!
!

!

!

!!

!

!

!

!

!

!

!

!

!

(

(

(

(

(

(
(

(

(

((

(

(

(

(

(

(

(

(

(

!(

COTTONWOOD
RIVER

TH22-10

TH22-11

TH22-13

TH22-14

TH22-15

TH22-16

TH21-07 TH21-08

TH21-09

TH23-17

TH23-18

TH23-19A TH23-20

TH23-21A

TH23-21C
TH23-22A

TH23-22B

TH23-23

TH23-24
TH23-25

TH23-26

TH23-27

TH23-28

TH23-29

TH23-30

TH23-31

TH23-36

TH24-37

TH24-39

TH24-38B

TH24-38C

TH23-19B

CPT-BGC22-07

780

770

760

750

740

720

710

730

700

730 710

72
0

700

710

690

79
0

78
0

700

690

71
0

780

770

770

770

77
0

770

750

720

710

710

710

710

760

760

760

760
760

710

690

TH20-101*

TH21-02*

TH21-01*

TH21-03*

TH21-04*

TH21-05*

TH21-06*

542,750

543,000 543,000

543,250 543,250

543,500 543,500

5,8
83

,25
0

5,883,500

5,8
83

,50
0

5,883,750

5,8
83

,75
0

5,884,000

5,8
84

,00
0

5,884,250

5,8
84

,25
0

5,884,500

5,8
84

,50
0

5,884,750

5,8
84

,75
0

³
X:

\P
ro

je
ct

s\
12

62
\1

01
\G

IS
\P

ro
du

ct
io

n\
M

em
o\

20
24

03
27

_C
ot

to
nw

oo
d_

R
iv

er
_S

lid
e_

M
an

ua
l_

In
st

ru
m

en
ta

tio
n_

R
ea

di
ng

s_
S

um
m

ar
y\

02
_D

et
ai

le
d_

Si
te

_O
ve

rv
ie

w.
m

xd

THIS DRAWING MAY HAVE BEEN REDUCED OR ENLARGED.
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APPENDIX A  
ALS GROUNDWATER CHEMISTRY TESTING 
RESULTS



 1  1.00 True

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3VA24B0504

:: LaboratoryClient BGC Engineering Inc. ALS Environmental - Vancouver

: :Contact John  Cholewa Dean WattAccount Manager

:: AddressAddress # 500 - 980 Howe Street 

Vancouver BC Canada V6Z 0C8 

8081 Lougheed Highway 

Burnaby BC Canada V5A 1W9

:Telephone ---- :Telephone +1 604 253 4188

:Project ---- Date Samples Received : 12-May-2024 14:11

:PO ---- Date Analysis Commenced : 11-Jun-2024

:C-O-C number 23-1086705 Issue Date : 13-Jun-2024 15:52

Sampler : VF

Site : ----

Quote number : VA24-BGCE100-001

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Monica Ko Lab Assistant Inorganics, Burnaby, British Columbia
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Work Order :

:Client

VA24B0504

----:Project

BGC Engineering Inc.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

µS/cm microsiemens per centimetre

mg/L milligrams per litre

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Work Order :

:Client

VA24B0504

----:Project

BGC Engineering Inc.

Analytical Results

------------Sample 02Sample  01Client sample IDSub-Matrix: Groundwater

 (Matrix: Water)

------------10-May-2024 

10:51

10-May-2024 

10:30

Client sampling date / time

------------------------VA24B0504-002VA24B0504-001UnitLORCAS NumberAnalyte Method/Lab

Result Result ---- ---- ----

Physical Tests

912 ----µS/cm2.0----Conductivity --------921E100/VA
                         

7.52 ----pH units0.10----pH --------7.58E108/VA
                         

Anions and Nutrients

63.7 ----mg/L0.5016887-00-6 --------63.2E235.Cl/VAChloride
                         

42.3 ----mg/L0.3014808-79-8 --------42.5E235.SO4/VASulfate (as SO4)
                         

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :VA24B0504 Page : 1 of 6

:: LaboratoryClient ALS Environmental - VancouverBGC Engineering Inc.

: John  Cholewa Account Manager : Dean WattContact

Address : # 500 - 980 Howe Street

Vancouver BC Canada V6Z 0C8

Address : 8081 Lougheed Highway

Burnaby, British Columbia Canada V5A 1W9

Telephone : +1 604 253 4188Telephone : ----

:Project ---- Date Samples Received : 12-May-2024 14:11

Issue Date : 13-Jun-2024 15:47----PO :

C-O-C number 23-1086705:

VF:Sampler

:Site ----

Quote number : VA24-BGCE100-001

No. of samples received :2

2:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Work Order :

:Client

VA24B0504

BGC Engineering Inc.

----:Project

Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Chloride in Water by IC

HDPE

Sample  01 11-Jun-202411-Jun-202410-May-2024E235.Cl 28 

days

31 

days

28 days 31 daysû û

EHTEHT

Anions and Nutrients : Chloride in Water by IC

HDPE

Sample 02 11-Jun-202411-Jun-202410-May-2024E235.Cl 28 

days

31 

days

28 days 31 daysû û

EHTEHT

Anions and Nutrients : Sulfate in Water by IC

HDPE

Sample  01 11-Jun-202411-Jun-202410-May-2024E235.SO4 28 

days

31 

days

28 days 31 daysû û

EHTEHT

Anions and Nutrients : Sulfate in Water by IC

HDPE

Sample 02 11-Jun-202411-Jun-202410-May-2024E235.SO4 28 

days

31 

days

28 days 31 daysû û

EHTEHT

Physical Tests : Conductivity in Water

HDPE

Sample  01 11-Jun-202411-Jun-202410-May-2024E100 28 

days

31 

days

28 days 32 daysû û

EHTEHT

Physical Tests : Conductivity in Water

HDPE

Sample 02 11-Jun-202411-Jun-202410-May-2024E100 28 

days

31 

days

28 days 32 daysû û

EHTEHT

Physical Tests : pH by Meter

HDPE

Sample  01 11-Jun-202411-Jun-202410-May-2024E108 0.25 

hrs

763 hrs 0.25 

hrs

778 hrsû û

EHTR-FMEHTR-FM
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Work Order :

:Client

VA24B0504

BGC Engineering Inc.

----:Project

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : pH by Meter

HDPE

Sample 02 11-Jun-202411-Jun-202410-May-2024E108 0.25 

hrs

763 hrs 0.25 

hrs

778 hrsû û

EHTR-FMEHTR-FM

Legend & Qualifier Definitions

EHTR-FM: Exceeded ALS recommended hold time prior to sample receipt. Field Measurement recommended

EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).



5 of 6:Page

Work Order :

:Client

VA24B0504

BGC Engineering Inc.

----:Project

Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 2 üChloride in Water by IC E235.Cl 1486434 5.050.0

1 7 üConductivity in Water E100 1486437 5.014.2

1 20 üpH by Meter E108 1486436 5.05.0

1 11 üSulfate in Water by IC E235.SO4 1486435 5.09.0

Laboratory Control Samples (LCS)

1 2 üChloride in Water by IC E235.Cl 1486434 5.050.0

1 7 üConductivity in Water E100 1486437 5.014.2

1 20 üpH by Meter E108 1486436 5.05.0

1 11 üSulfate in Water by IC E235.SO4 1486435 5.09.0

Method Blanks (MB)

1 2 üChloride in Water by IC E235.Cl 1486434 5.050.0

1 7 üConductivity in Water E100 1486437 5.014.2

1 11 üSulfate in Water by IC E235.SO4 1486435 5.09.0

Matrix Spikes (MS)

1 2 üChloride in Water by IC E235.Cl 1486434 5.050.0

1 11 üSulfate in Water by IC E235.SO4 1486435 5.09.0
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Work Order :

:Client

VA24B0504

BGC Engineering Inc.

----:Project

Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a water 

sample.  Conductivity measurements are temperature-compensated to 25°C.

Conductivity in Water E100 Water

ALS Environmental - 

Vancouver

APHA 2510 (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

ALS Environmental - 

Vancouver

APHA 4500-H (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Chloride in Water by IC E235.Cl Water

ALS Environmental - 

Vancouver

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Sulfate in Water by IC E235.SO4 Water

ALS Environmental - 

Vancouver

EPA 300.1 (mod)
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 4VA24B0504

:: LaboratoryClient ALS Environmental - VancouverBGC Engineering Inc.

:Contact John  Cholewa : Dean WattAccount Manager

:Address # 500 - 980 Howe Street 

Vancouver BC Canada V6Z 0C8 

Address : 8081 Lougheed Highway

Burnaby, British Columbia Canada V5A 1W9

::Telephone +1 604 253 4188:Telephone----

:Project ---- Date Samples Received : 12-May-2024 14:11

:PO ---- Date Analysis Commenced : 11-Jun-2024

:C-O-C number 23-1086705 Issue Date : 13-Jun-2024 16:01

Sampler : VF

Site : ----

Quote number : VA24-BGCE100-001

No. of samples received 2:

No. of samples analysed : 2

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Monica Ko Lab Assistant Vancouver Inorganics, Burnaby, British Columbia
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Work Order :

:Client

VA24B0504

BGC Engineering Inc.

----:Project

General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1486436)

pH ---- pH units 6.88 6.88 0.00% 4%Anonymous VA24B2112-003 E108 ----0.10

Physical Tests  (QC Lot: 1486437)

Conductivity ---- µS/cm 4030 4010 0.498% 10%Anonymous VA24B2112-003 E100 ----2.0

Anions and Nutrients  (QC Lot: 1486434)

Chloride 16887-00-6 mg/L 63.7 63.3 0.548% 20%Sample  01 VA24B0504-001 E235.Cl ----2.50

Anions and Nutrients  (QC Lot: 1486435)

Sulfate (as SO4) 14808-79-8 mg/L 42.3 42.0 0.812% 20%Sample  01 VA24B0504-001 E235.SO4 ----1.50
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1486437)

Conductivity ---- E100 1 µS/cm 1.0 ----

Anions and Nutrients  (QCLot: 1486434)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1486435)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1486436)
pH ---- E108 ---- pH units 7 pH units ----10298.0100

Physical Tests (QCLot: 1486437)
Conductivity ---- E100 1 µS/cm 147 µS/cm ----11090.098.0

Anions and Nutrients (QCLot: 1486434)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.097.4

Anions and Nutrients (QCLot: 1486435)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.099.0
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1486434)

Sample 02 VA24B0504-002 16887-00-6 E235.ClChloride 500 mg/L 12575.090.1 ----451 mg/L

Anions and Nutrients  (QCLot: 1486435)

Sample 02 VA24B0504-002 14808-79-8 E235.SO4Sulfate (as SO4) 500 mg/L 12575.087.4 ----437 mg/L
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 3VA24B2297

:: LaboratoryClient BGC Engineering Inc. ALS Environmental - Vancouver

: :Contact John  Cholewa Dean WattAccount Manager

:: AddressAddress # 500 - 980 Howe Street 

Vancouver BC Canada V6Z 0C8 

8081 Lougheed Highway 

Burnaby BC Canada V5A 1W9

:Telephone ---- :Telephone +1 604 253 4188

:Project 1262201 Date Samples Received : 29-May-2024 11:27

:PO ---- Date Analysis Commenced : 11-Jun-2024

:C-O-C number ---- Issue Date : 17-Jun-2024 10:22

Sampler : Vitoria Figueiredo

Site : ----

Quote number : VA24-BGCE100-001

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Janice Leung Supervisor - Organics Instrumentation Organics, Burnaby, British Columbia

Miles Gropen Department Manager - Inorganics Inorganics, Burnaby, British Columbia
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General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

% percent

dS/m decisiemens per metre

mg/kg milligrams per kilogram

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Analytical Results

--------TH23-24 SB01TH23-22B SB01TH23-19B SB01Client sample IDSub-Matrix: Soil

 (Matrix: Soil/Solid)

--------28-May-2024 

00:00

28-May-2024 

00:00

28-May-2024 

00:00

Client sampling date / time

----------------VA24B2297-003VA24B2297-002VA24B2297-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Physical Tests

0.060 0.089dS/m0.010---- --------0.073E101/VAConductivity, leachable
                         

26.3 24.8%0.25----Moisture --------22.9E144/VA
                         

8.46 8.36pH units0.10---- --------8.63E108/VApH (1:2 soil:water)
                         

Leachable Anions & Nutrients

9.9 53.2mg/kg5.016887-00-6 --------<5.0E235.Cl/VAChloride, leachable
                         

20 77mg/kg1014808-79-8 --------100E235.SO4/VASulfate, leachable
                         

Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.



QUALITY CONTROL INTERPRETIVE REPORT
Work Order :VA24B2297 Page : 1 of 6

:: LaboratoryClient ALS Environmental - VancouverBGC Engineering Inc.

: John  Cholewa Account Manager : Dean WattContact

Address : # 500 - 980 Howe Street

Vancouver BC Canada V6Z 0C8

Address : 8081 Lougheed Highway

Burnaby, British Columbia Canada V5A 1W9

Telephone : +1 604 253 4188Telephone : ----

:Project 1262201 Date Samples Received : 29-May-2024 11:27

Issue Date : 17-Jun-2024 10:22----PO :

C-O-C number ----:

Vitoria Figueiredo:Sampler

:Site ----

Quote number : VA24-BGCE100-001

No. of samples received :3

3:No. of samples analysed

This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  No Analysis Holding Time Outliers exist.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Leachable Anions & Nutrients : Leachable Chloride in Soil/Solid by IC

LDPE bag

TH23-19B SB01 12-Jun-202412-Jun-202428-May-2024E235.Cl 30 

days

16 

days

30 days 16 daysü ü

Leachable Anions & Nutrients : Leachable Chloride in Soil/Solid by IC

LDPE bag

TH23-22B SB01 12-Jun-202412-Jun-202428-May-2024E235.Cl 30 

days

16 

days

30 days 16 daysü ü

Leachable Anions & Nutrients : Leachable Chloride in Soil/Solid by IC

LDPE bag

TH23-24 SB01 12-Jun-202412-Jun-202428-May-2024E235.Cl 30 

days

16 

days

30 days 16 daysü ü

Leachable Anions & Nutrients : Leachable Sulfate in Soil/Solid by IC

LDPE bag

TH23-19B SB01 12-Jun-202412-Jun-202428-May-2024E235.SO4 28 

days

16 

days

28 days 16 daysü ü

Leachable Anions & Nutrients : Leachable Sulfate in Soil/Solid by IC

LDPE bag

TH23-22B SB01 12-Jun-202412-Jun-202428-May-2024E235.SO4 28 

days

16 

days

28 days 16 daysü ü

Leachable Anions & Nutrients : Leachable Sulfate in Soil/Solid by IC

LDPE bag

TH23-24 SB01 12-Jun-202412-Jun-202428-May-2024E235.SO4 28 

days

16 

days

28 days 16 daysü ü

Physical Tests : Conductivity (1:10 Soil:Water Extraction)

LDPE bag

TH23-19B SB01 15-Jun-202412-Jun-202428-May-2024E101 ---- ---- 3 days 18 days ü
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Matrix: Soil/Solid Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Conductivity (1:10 Soil:Water Extraction)

LDPE bag

TH23-22B SB01 15-Jun-202412-Jun-202428-May-2024E101 ---- ---- 3 days 18 days ü

Physical Tests : Conductivity (1:10 Soil:Water Extraction)

LDPE bag

TH23-24 SB01 15-Jun-202412-Jun-202428-May-2024E101 ---- ---- 3 days 18 days ü

Physical Tests : Moisture Content by Gravimetry

LDPE bag

TH23-19B SB01 11-Jun-2024----28-May-2024E144 ---- ---- ---- 15 days

Physical Tests : Moisture Content by Gravimetry

LDPE bag

TH23-22B SB01 11-Jun-2024----28-May-2024E144 ---- ---- ---- 15 days

Physical Tests : Moisture Content by Gravimetry

LDPE bag

TH23-24 SB01 11-Jun-2024----28-May-2024E144 ---- ---- ---- 15 days

Physical Tests : pH by Meter (1:2 Soil:Water Extraction)

Glass soil jar/Teflon lined cap

TH23-19B SB01 12-Jun-202412-Jun-202428-May-2024E108 30 

days

16 

days

30 days 16 daysü ü

Physical Tests : pH by Meter (1:2 Soil:Water Extraction)

Glass soil jar/Teflon lined cap

TH23-22B SB01 12-Jun-202412-Jun-202428-May-2024E108 30 

days

16 

days

30 days 16 daysü ü

Physical Tests : pH by Meter (1:2 Soil:Water Extraction)

Glass soil jar/Teflon lined cap

TH23-24 SB01 12-Jun-202412-Jun-202428-May-2024E108 30 

days

16 

days

30 days 16 daysü ü

Legend & Qualifier Definitions

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Soil/Solid Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

1 3 üConductivity (1:10 Soil:Water Extraction) E101 1485700 5.033.3

1 3 üLeachable Chloride in Soil/Solid by IC E235.Cl 1485701 5.033.3

1 3 üLeachable Sulfate in Soil/Solid by IC E235.SO4 1485702 5.033.3

1 3 üMoisture Content by Gravimetry E144 1488269 5.033.3

1 15 üpH by Meter (1:2 Soil:Water Extraction) E108 1488439 5.06.6

Laboratory Control Samples (LCS)

1 3 üConductivity (1:10 Soil:Water Extraction) E101 1485700 5.033.3

1 3 üLeachable Chloride in Soil/Solid by IC E235.Cl 1485701 5.033.3

1 3 üLeachable Sulfate in Soil/Solid by IC E235.SO4 1485702 5.033.3

1 3 üMoisture Content by Gravimetry E144 1488269 5.033.3

1 15 üpH by Meter (1:2 Soil:Water Extraction) E108 1488439 5.06.6

Method Blanks (MB)

1 3 üConductivity (1:10 Soil:Water Extraction) E101 1485700 5.033.3

1 3 üLeachable Chloride in Soil/Solid by IC E235.Cl 1485701 5.033.3

1 3 üLeachable Sulfate in Soil/Solid by IC E235.SO4 1485702 5.033.3

1 3 üMoisture Content by Gravimetry E144 1488269 5.033.3

Matrix Spikes (MS)

1 3 üLeachable Chloride in Soil/Solid by IC E235.Cl 1485701 5.033.3

1 3 üLeachable Sulfate in Soil/Solid by IC E235.SO4 1485702 5.033.3
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Conductivity, also known as Electrical Conductivity (EC) or Specific Conductance, is 

measured by immersion of a conductivity cell with platinum electrodes into a soil sample 

that has been added in a defined ratio of soil to deionized water, then leached prior to 

analysis. Conductance is measured in the fluid that is observed in the upper layer.

Conductivity (1:10 Soil:Water Extraction) E101 Soil/Solid

ALS Environmental - 

Vancouver

BC Ministry of Energy 

and Mines/APHA 2510 

(mod)

pH is determined by potentiometric measurement with a pH electrode at ambient 

laboratory temperature (normally 20 ± 5°C), and is carried out in accordance with 

procedures described in the BC Lab Manual (prescriptive method).  The procedure 

involves mixing the dried (at <60 ºC) and sieved (10mesh/2mm) sample with ultra pure 

water at a 1:2 ratio of sediment to water.  The pH is then measured by a standard pH 

probe.

pH by Meter (1:2 Soil:Water Extraction) E108 Soil/Solid

ALS Environmental - 

Vancouver

BC Lab Manual

Moisture is measured gravimetrically by drying the sample at 105°C.  Moisture content is 

calculated as the weight loss (due to water) divided by the wet weight of the sample, 

expressed as a percentage.

Moisture Content by Gravimetry E144 Soil/Solid

ALS Environmental - 

Vancouver

CCME PHC in Soil - Tier 

1

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection using a soil sample that has been added in a defined ratio of soil to deionized 

water, then shaken well and allowed to settle. Anions are measured in the fluid that is 

observed in the upper layer.

Leachable Chloride in Soil/Solid by IC E235.Cl Soil/Solid

ALS Environmental - 

Vancouver

CSSS Ch. 15 

(mod)/EPA 300.1 

(mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection using a soil sample that has been added in a defined ratio of soil to deionized 

water, then shaken well and allowed to settle. Anions are measured in the fluid that is 

observed in the upper layer.

Leachable Sulfate in Soil/Solid by IC E235.SO4 Soil/Solid

ALS Environmental - 

Vancouver

CSSS Ch. 15 

(mod)/EPA 300.1 

(mod)

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

This analysis is carried out using a 1:10 Soil:Water leaching procedure which involves 

the gentle tumbling of the sample using deionized water for a specific length of time.

Leach 1:10 Soil:Water for pH and Conductivity EP101 Soil/Solid

ALS Environmental - 

Vancouver

In-House

The procedure involves mixing the dried (at <60°C) and sieved (No. 10 / 2mm) sample 

with deionized/distilled water at a 1:2 ratio of sediment to water.

Leach 1:2 Soil:Water for pH/EC EP108 Soil/Solid

ALS Environmental - 

Vancouver

BC WLAP METHOD: 

PH, ELECTROMETRIC, 

SOIL

This analysis is carried out using a leaching procedure which involves the gentle 

tumbling of the sample in a specified leaching solution (typically deionized water) for a 

specific length of time.

Leach for Metals and Anions EP441 Soil/Solid

ALS Environmental - 

Vancouver

Soil Sampling & 

Methods of Analysis, 

Ch. 15 (2008)
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 4VA24B2297

:: LaboratoryClient ALS Environmental - VancouverBGC Engineering Inc.

:Contact John  Cholewa : Dean WattAccount Manager

:Address # 500 - 980 Howe Street 

Vancouver BC Canada V6Z 0C8 

Address : 8081 Lougheed Highway

Burnaby, British Columbia Canada V5A 1W9

::Telephone +1 604 253 4188:Telephone----

:Project 1262201 Date Samples Received : 29-May-2024 11:27

:PO ---- Date Analysis Commenced : 11-Jun-2024

:C-O-C number ---- Issue Date : 17-Jun-2024 10:22

Sampler : Vitoria Figueiredo

Site : ----

Quote number : VA24-BGCE100-001

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Janice Leung Supervisor - Organics Instrumentation Vancouver Organics, Burnaby, British Columbia

Miles Gropen Department Manager - Inorganics Vancouver Inorganics, Burnaby, British Columbia
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Soil/Solid Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1485700)

Conductivity, leachable ---- µS/cm 0.060 dS/m 56 4 Diff <2x LORTH23-19B SB01 VA24B2297-001 E101 ----10

Physical Tests  (QC Lot: 1488269)

Moisture ---- % 26.3 24.2 8.14% 20%TH23-19B SB01 VA24B2297-001 E144 ----0.25

Physical Tests  (QC Lot: 1488439)

pH (1:2 soil:water) ---- pH units 12.3 12.1 1.6% 5%Anonymous VA24B2777-001 E108 ----0.10

Leachable Anions & Nutrients  (QC Lot: 1485701)

Chloride, leachable 16887-00-6 mg/kg 9.9 8.7 1.2 Diff <2x LORTH23-19B SB01 VA24B2297-001 E235.Cl ----5.0

Leachable Anions & Nutrients  (QC Lot: 1485702)

Sulfate, leachable 14808-79-8 mg/kg 20 17 3 Diff <2x LORTH23-19B SB01 VA24B2297-001 E235.SO4 ----10
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Soil/Solid

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1485700)

Conductivity, leachable ---- E101 10 µS/cm <10 ----

Physical Tests  (QCLot: 1488269)

Moisture ---- E144 0.25 % <0.25 ----

Leachable Anions & Nutrients  (QCLot: 1485701)

Chloride, leachable 16887-00-6 E235.Cl 5 mg/kg <5.0 ----

Leachable Anions & Nutrients  (QCLot: 1485702)

Sulfate, leachable 14808-79-8 E235.SO4 10 mg/kg <10 ----

Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Soil/Solid Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1485700)
Conductivity, leachable ---- E101 10 µS/cm 147 µS/cm ----11090.097.1

Physical Tests (QCLot: 1488269)
Moisture ---- E144 0.25 % 50 % ----11090.0101

Physical Tests (QCLot: 1488439)
pH (1:2 soil:water) ---- E108 ---- pH units 6 pH units ----10595.099.5

Leachable Anions & Nutrients (QCLot: 1485701)
Chloride, leachable 16887-00-6 E235.Cl 5 mg/kg 500 mg/kg ----13070.0102

Leachable Anions & Nutrients (QCLot: 1485702)
Sulfate, leachable 14808-79-8 E235.SO4 10 mg/kg 500 mg/kg ----13070.0104
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Soil/Solid Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Leachable Anions & Nutrients  (QCLot: 1485701)

TH23-22B SB01 VA24B2297-002 16887-00-6 E235.ClChloride, leachable 771 mg/kg 14060.0101 ----781 mg/kg

Leachable Anions & Nutrients  (QCLot: 1485702)

TH23-22B SB01 VA24B2297-002 14808-79-8 E235.SO4Sulfate, leachable 771 mg/kg 14060.0101 ----781 mg/kg
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