From: Karen Kharatyan

To: "Ansari, Mohammed"

Cc: megan.porter@nunavutwaterboard.org
Subject: RE: Chesterfield Inlet

Date: Thursday, November 07, 2013 1:47:09 PM
Attachments: 100226 1BR-KRK0609 QAQC Plan-IMLE.pdf

130830 3BM-GJO0409 Final QAQC Plan Hamlet of Gjoa Haven-ILAE.pdf

Hi Mohammed,

As a follow up of our phone discussion | am sending 2 QA/QC Plans: one under Kugaaruk Landfarm
Facility Licence and one recently submitted to NWB for the renewal of Gjoa Haven Municipal
License. For the first case the Licensee is GN-CGS, and for the second case the GN-CGS is acting on
behalf of Hamlet.

I hope this will help you.

Regards,

Karén Kharatyan, ph.D
Technical Advisor
Nunavut Water Board

(Ph.) 867-360-6338 ext. 35
(Fx.) 867-360-6369
k.kharatyan@nunavutwaterboard.org

From: Ansari, Mohammed [mailto:MAnsari@GOV.NU.CA]
Sent: Thursday, November 07, 2013 1:29 PM

To: Karen Kharatyan

Subject: Chesterfield Inlet

FYI

Thanks

Mohammed Ansari, PMP, LEED GA

Project Officer

Department of Community and Government Services
Kivalliq Regional PMO

P.O. Bag 002, Projects/O&M Building

Rankin Inlet, Nunavut, Canada X0C 0G0

T: (867) 645-8181

F: (867) 645-8196

mansari@gov.nu.ca


mailto:k.kharatyan@nunavutwaterboard.org
mailto:MAnsari@GOV.NU.CA
mailto:megan.porter@nunavutwaterboard.org
mailto:mansari@gov.nu.ca
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1.0 INTRODUCTION

A Quality Assurance (QA) and Quality Control (QC) plan is required as fulfillment of the
conditions associated with the Nunavut Water Board (NWB) Licence No. 8BR-KRK0609
issued to the Government of Nunavut's Department of Community and Government
Services for the purposes of water use and waste disposal activities associated with the
Kugaaruk Landfarm Facility.

The following is a comprehensive QA/QC plan in compliance with the 1996 Indian and
Northern Affairs Canada (INAC) guideline for “Class B Licenses in Collecting
Representative Water Samples in the Field.”

Department of Community & Govemment Services, Govemment of Nunavut 1 0222880805-PQP-V0001-00
Quality Assurance and Quality Control Plan for the
Kugaaruk Landfarm Facility





VARDROP

2.0

SAMPLE COLLECTION

2.1

2.1.1

2.2

2.2.1

LOCATION OF SAMPLING STATION

LANDFARM RETENTION CELL

A scaled site plan has been prepared to ensure that surficial water quality samples
collected from the retention cell are collected in the same position as previous events.
The surficial water quality sample was collected at the centre of the south berm,
approximately 0.5 m from the edge of the water. The site plan is presented in
Appendix A.

GROUNDWATER MONITORING WELLS

Five groundwater monitoring wells were installed along the south and southwest
perimeter of the Landfarm retention cell. The monitoring well PVC caps under the
protective steel roadboxes are labeled for easy well identification. The site plan also
depicts the location of the monitoring wells.

SAMPLING METHODS AND EQUIPMENT

Wardrop personnel will be responsible for the collection of groundwater monitoring well
samples. Additionally, Wardrop has trained two local individuals during the October
2009 sampling event to collect surficial water quality samples; these two individuals
(Mr. Paul llluitok and Mr. Robert Sigguk) should be employed to collect the surficial
water samples.

SURFACE WATER SAMPLE COLLECTION

The surface water sample will be coliected by hand without aid of a pump. Fresh clean
disposable nitrile gloves will be worn during the handing of sampling equipment, botties,
preservatives, or the water to be sampled. Nitrile gloves are to be disposed of after
each individual sample collection to prevent cross-contamination. Clean, laboratory-
supplied containers will be immersed in the water, just below the surface and filled;
disturbance of bottom sediments will be avoided. If the sampling containers contain
preservative, the sample will be collected via a clean laboratory supplied container,
without preservative, and decanted to the appropriate sample containers for the
associated analysis. The benzene, toluene, ethylbenzene and xylenes (BTEX) and
Petroleum Hydrocarbon (PHC) Fraction F1 40 mL vials are to have zero headspace
within the sample vials, and less than 1 cm of sediment.

Department of Community & Govemment Services, Govemment of Nunavut 2 0222880805-PQP-V0001-00
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The PHC Fraction F2 to F4 250 mL Amber bottles are to be filled to the neck of the
bottie, and contain less than 1 cm of sediment. Water samples will be appropriately
labelled and stored in coolers equipped with ice to sustain a temperature of
approximately 4°C, pending and during transit to an accredited laboratory.

The following table displays the appropriate laboratory supplied bottles and preservative
required for laboratory analysis which may be performed on the groundwater samples
collected from the monitoring wells. The table also indicates the laboratory hold time.

SURFACE WATER SAMPLE ANALYSIS
Analysis Sample Container Preservative Hold Time
BTEX, PHC F1 | 3 x 40 mL clear glass vials Sodium Bisulfate, 4°C | 14 days
PHC F2-F4 2 x 250 mL amber glass bottles | None, 4°C 7 days
2.2.2 GROUNDWATER MONITORING WELL SAMPLE COLLECTION

Clear dedicated disposable polyethylene bailers will be used to limit the loss of volatiles
during sample collection. Fresh clean disposable nitrile gloves will be worn during the
handing of sampling equipment, bottles, preservatives, or the water to be sampled.
Nitrile gloves are to be disposed of after each individual sample collection to prevent
cross-contamination. Each well is to be purged dry of groundwater or aiternatively,
purged of at least three well casing volumes, using the following equation. The
groundwater in the well should be allowed to recover to approximately 50% of the static
water level, prior to sampling.

V, = 3 x (n/4) x (hy-hs) x d,2/ 1000

Where, V, = minimum purging volume (L)
hy, = depth to bottom of well (m)
hs = depth to static water level in well (m)
dw = diameter of well casing (mm)

To sample the groundwater, the bailer will be lowered slowly in the well and allowed to
sink into the upper column of water. The bailer will be slowly retrieved in order to
prevent an increase in turbidity. The water sample will be immediately transferred into
laboratory supplied containers for each analysis required and preserved as appropriate.
If samples collected for metals analysis are field filtered (using a waterra 0.45 um filter),
the appropriate preservative should be added after the sample is filtered and decanted
into the appropriate sample container; thus, avoiding an exothermic reaction. If the
sample is not field filtered, no preservative should be used. The laboratory will
subsequently filter and preserve the sample upon its arrival at the lab.

The BTEX and PHC Fraction F1, 40 mL vials are to have zero headspace within the
sample vials. Groundwater bottles for BTEX and PHC F1 to F4 are to contain less than
1 cm of sediment, to avoid interference will analysis.
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2.2.3

The following table displays the appropriate laboratory supplied bottles and preservative
required for laboratory analysis which may be performed on the groundwater samples
collected from the monitoring wells. The table also indicates the laboratory hold time.

———

GROUNDWATER

BTEX, PHC F1 3 x 40 mL clear glass vials 0.2 g Sodium Bisulfate, 4°C | 14 days
PHC F2-F4 2 x 250 mL amber glass bottles | None, 4°C 7 days
PCB 0.5 L to 1 L amber glass bottle None, 4°C 1 year
PAH 0.5L to 1 L amber glass bottle None, 4°C 7 days
Dissolved Metals | 250 mL plastic bottle 3 mL Nitric Acid', 4°C 6 months
Notes:  PCB = Polychlorinated Biphenyls

PAH = Polycyclic Aromatic Hydrocarbons

'Added if sample is field filtered.

The samples will be appropriately labelled and stored in coolers equipped with ice to
sustain a temperature of approximately 4°C, pending and during transit to an accredited
laboratory.

QA/QC GROUNDWATER MONITORING WELL SAMPLE COLLECTION

As part of a complete QA/QC plan, duplicate groundwater samples, a field blank and a
trip blank should be collected to ensure accuracy of laboratory results. Groundwater
field duplicate samples will be collected throughout the program; the frequency of
duplicate samples will be approximately one for every ten samples submitted for
laboratory analyses. Groundwater field duplicate samples are prepared by collecting a
sample and splitting it into two sample containers. Fresh clean disposable nitrile gloves
will be worn during the handling of sampling equipment, bottles, groundwater and
laboratory supplied blank water samples. Nitrile gloves are to be disposed of after each
individual sample collection to prevent cross-contamination.

A field blank is used to quantify any background PHC concentrations at the sampling
points, if any. The field blank is prepared by pouring laboratory supplied organic-free
water into the appropriate laboratory supplied sampling containers for BTEX and PHC
F1 and F2.

A trip blank is used to evaluate potential sample contamination from volatile organic
compounds that may be present in the air on-site or in the sample shipping containers.
A trip blank consists of laboratory supplied distilled deionized water in a closed
container. The blank accompanies the empty sample bottles to the field as well as the
samples returning to the laboratory for analysis. The sample is not opened until the
laboratory analyzes it. The laboratory may affix a seal on the trip blanks; this seal must
not be broken.
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3.0

SAMPLE HANDLING

3.1

3.2

SAMPLE IDENTIFICATION

Clear and accurate labeling of environmental samples is an important aspect of quality
assurance which needs to be consistent throughout the lifetime of a project. Clear and
accurate labeling ensures that the data reported corresponds to the correct sampling
location. Each sampling container will be labeled using the laboratory-provided labels;
prior to sampling using an indelible writing instrument, such as a permanent ink felt pen
or a good quality ball point pen. The sample label will be filled out in full to include the
sample identification name, date and time of sample, and the Wardrop project number.

The information recorded on the sample containers will be consistent with the
information recorded on the laboratory-supplied Chain of Custody form and subsequent
reports (figures and tables generated by Wardrop). The naming convention for water
samples collected at the Kugaaruk Landfarm Facility, are as follows:

Groundwater Monitoring Well 1 Sample
Mw2 Groundwater Monitoring Well 2 Sample

MW3 Groundwater Monitoring Well 3 Sample

Mw4 Groundwater Monitoring Well 4 Sample

MWS5 Groundwater Monitoring Well 5 Sample
SUMP Retention Cell Water Sample

CHAIN OF CusTODY

A Chain of Custody (CoC) form is required for sample submission to the laboratory, and
is considered a legal document. The purpose of the CoC is to guarantee the identity
and integrity of the sample from collection through to reporting of the analysis. The CoC
must accompany the samples and should be placed within the cooler. The CoC must
contain contact information, project identification information, sample identification
(sample name as indicated in Section 3.1), date and time the sample was collected,
sample type (i.e., water), and analysis requested. If samples are preserved and/or field
filtered, this must be indicated on the CoC in the appropriate section. The CoC must be
signed and dated when released to the courier. A sample CoC is presented in
Appendix B, information to be updated after sample collection is highlighted.
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3.3

3.4

SAMPLE PACKING

The samples are to be stored in coolers equipped with ice, at approximately 4°C,
pending and during transit to an accredited laboratory. Samples are not permitted to
exceed 10°C. All samples are to be packaged in a manner to minimize possible
breakage en route to the laboratory. The 3 x 40 mL vials can be bubble wrapped
together, while the larger bottles must be individually bubble wrapped. Samples from
the same monitoring location should be placed within a common ziplock bag and sealed
to ensure that water from melting ice will not infiltrate, or to contain leakage if a sample
bottle should break.

The cooler should be lined with bubble wrap and ice should be double ziplocked to
ensure that free water does not contact the samples; sufficient ice should be used to
ensure the samples will maintain a temperature of approximately 4°C until their arrival at
the laboratory. Sufficient bubble wrap should be used to ensure the sample bottles are
secure; bubble wrap should be placed between each of the ziplocked sample bags,
between the samples and ice, and at the top of the cooler for maximum insulation.

The CoC is to be filled out and placed at the top of the cooler. The cooler should then
be tapped shut. If a custody seal has been sent by the laboratory with the sample
bottles, it should be affixed to the outside of the cooler over the opening, to ensure the
samples have not been tampered with. Coolers should be labeled as “fragile” to
minimize potential for breakage by couriers.

TRANSPORTATION

Sample collection should be appropriately timed to ensure that samples do not exceed
laboratory hold times as indicated in section 2.2.2. Samples should be transported
immediately to the laboratory after collection. ALS Laboratory Group (ALS) has a
laboratory in Yellowknife that can accept the samples, and will forward them to their
environmental laboratory in Edmonton for analysis. Laboratory contact information is
presented below.

ALS Yellowknife ALS Edmonton

75 Con Road 9936 — 67 Avenue

Yellowknife, Northwest Territories X1A 2R2 Edmonton, Alberta 6E 0P5

P: (867) 837-5593 P: (780) 413-5227

F: (867) 920-4238 F: (780) 413-2311

Hours: 7 a.m.to 5 p.m. Hours: 8 a.m. to 5 p.m. (Mon. to Fri.)
Note: Sample reception is available outside of office 9a.m.to 1 p.m. (Sat)

hours; call to make arrangements.
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Two airlines provide service between Kugaaruk and Yellowknife, First Air

(www firstair.ca) and Canadian North (www.cdn-north.com). A flight schedule is
provided below; however, it is noted that the flight schedule may change, and aircraft
landing in Kugaaruk is subject to weather conditions.

To ensure that samples are kept at the optimum temperature, arrangements should be
made with the ALS Yeliowknife laboratory for sample reception upon aircraft arrival.
Alternatively, samples may be kept at the airline hangar terminal for pickup the following
morning, granted the airline can store the samples in a fridge in a secure area.

First Air 17:05- 17:10- 15:25- 16:05- 16:15-
20:55 22:05 19:15 19:55 22:05
Canadian | 14:20- 13:55- 13:50-
North 19:20 17:50 18:50
Department of Community & Govemment Services, Govemment of Nunavut 7 0222880805-PQP-V0001-00
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4.0

LAB ANALYSIS

4.1

4.2

4.3

LABORATORY ACCREDITATION

Wardrop will utilize ALS in Edmonton, Alberta for the analysis all environmental
samples; the Yellowknife location will be used solely as a depot. Both locations hold the
Canadian Association for Laboratory Accreditation Inc. (CALA) accreditation
(Accreditation Number A1352). The CALA documents for the Edmonton laboratory and
the ALS Canadian Statement of Qualifications are presented in Appendix C, attached.

DETECTION LIMITS AND METHODOLOGY

Reportable detection limits (RDL) and methodology’s are listed in the CALA
accreditation document, attached.

REPORTING REQUIREMENTS

One sample duplicate will be collected for every ten (or less) environmental samples
submitted to the laboratory. Field blanks also will be prepared and submitted to the
laboratory, and will accompany each sampling event.

Wardrop will review the laboratory calibration checks, quality control standard
recoveries, RPDs, spikes, and blanks to ensure they are within the laboratory’s quality
control limits. Laboratory results for field duplicate samples will be compared by
calculating the relative percent difference (RPDpyp) between the original and duplicate
sample. The RPDpyp is defined as the absolute value of the difference between the two
samples, divided by the average. Due to analytical errors near the method detection
limit, RPDpyp should only be applied where the concentrations are greater than the
practical quantitation limit (defined as five times the laboratory detection limit). For the
parameters measured in soil, a RPDpyp value of less than 100% is considered
acceptable. For the parameters measured in water, a RPDpyp value of less than 80% is
considered acceptable.
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5.0 REFERENCES

Department of Indian and Northemn Affairs Canada, Water Resources Division, and the
Northwest Territories Water Board, July 1996. Quality Assurance (QA) and Quality
Control (QC) Guidelines For Use By Class “B” Licensees in Collecting Representative
Water Samples In The Field and For Submission of a QA/QC Plan.
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APPENDIX C

LABORATORY ACCREDITATION
AND STATEMENT OF
QUALIFICATIONS
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- C A I_ A CALA Directory of Laboratories

< Canadian Association for
Laboratory Accreditation Inc.

Membership Number:
Laboratory Name:
Parent Institution:

Address:
Contact:
Phone:
Fax:
Email:

1352

ALS Laboratory Group - Environmental Division (Edmonton)
ALS Canada Ltd.

9936 - 67th Ave. NW Edmonton AB T6E 0P5

Ms. Lori McLeod

(780) 413-5251

(780) 437-2311

linda.neimor@alsenviro.com; lori.mcleod@alsenviro.com

Standard:
Clients Served:
Revised On:
Valid To:

Conforms with requirements of ISO/IEC 17025
All Interested Parties

October 14, 2009

July 11, 2011

Air (Inorganic)
Dustfall - Air (120)

Scope of Accreditation

ISOP 127; based on AB ENVIRONMENT 32020

GRAVIMETRIC

Dustfall, Fixed
Dustfall, Total

Air (Inorganic)
Metals - Air Filter (016)

RDL Range

ISOP 32/ISOP 96; based on EPA 3051/200.8
ICP/MS - DIGESTION RDL Range

Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Silver
Sodium
Strontium
Thallium

.05 - .25 pug/HVF

.1-.5 ug/HVF

A - .5 pg/HVF

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Tin
Vanadium
Zinc 5 - 25 ug/HVF

Air (Organic)

Dioxins/Furans (PCDD/PCDF) - Air (138)

UTCSOP18/; based on EPA 1613 AND ENVIRONMENT CANADA, EPS 1/RM/19
GC-HRMS-EXTRACTION RDL Range
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7 8-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7 8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
Heptachlorodibenzo-p-dioxins (Total)
Heptachlorodibenzofurans (Total)
Hexachlorodibenzo-p-dioxins (Total)
Hexachlorodibenzofurans (Total)
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
Pentachlorodibenzo-p-dioxins (Total)
Pentachlorodibenzofurans (Total)
Tetrachlorodibenzo-p-dioxins (Total)
Tetrachlorodibenzofurans (Total)

Air (Organic)

Volatile Organic Compounds (VOC) - Air (Canisters) (122)

HSOP55; based on EPA TO-15
GC/MS RDL Range
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,3,5-Trimethylbenzene
1,4-Dichlorobenzene
Benzene
Bromomethane
Carbon tetrachloride

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act” (2002).





Chlorobenzene
Chloroform
Chloromethane
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropene
Dibromochloromethane
Dichloromethane

Ethyl chloride
Ethylbenzene

Halocarbon 11
Halocarbon 113
Halocarbon 114
Halocarbon 12
Hexachloro-1,3-butadiene
m/p-xylene

Methylene Chloride
o-xylene

Styrene
Tetrachloroethylene
Toluene
Trans-1,2-dichloroethylene
trans-1,3-Dichloropropene
Trichlorethylene

Vinyl Chloride

Air (Organic)
Volatile Organic Compounds (VOC) - Air (Carbotrap Tubes) (121)
HSOP2; based on NIOSH 2549, EPA TO-17
GC/MS - THERMAL DESORPTION RDL Range
1,1-Dichloroethane
1,1-Dichloroethene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
1,1,2,2-Tetrachloroethane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,2,4-Trichlorobenzene
1,2,4-Trimethylbenzene
1,3-Dichlorobenzene
1,3,5-Trimethylbenzene
1,4-Dichlorobenzene
Benzene
Bromomethane
Carbon tetrachloride
Chlorobenzene
Chloroform
Chloromethane
cis-1,2-Dichloroethylene
cis-1,3-Dichloropropene
Dibromochloromethane
Dichloromethane
Ethyl chloride
Ethylbenzene
Halocarbon 11

T "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act' (2002).





Halocarbon 113
Halocarbon 114
Halocarbon 12
Hexachloro-1,3-butadiene
m/p-xylene

Methylene Chloride
o-xylene

Styrene
Tetrachloroethylene
Toluene
Trans-1,2-dichloroethylene
trans-1,3-Dichloropropene
Trichlorethylene

Vinyl Chloride

Oil (Organic)
Total PCBs - Oil (002)
MSOP 8; based on EPA 8080, ASTM D4059

GC/ECD - EXTRACTION RDL Range
Total PCB 1-5ug/g
Paint
Lead - Paint (153)
ISOP 50, ISOP 100; based on EPA 3050, EPA 6010
ICP - DIGESTION RDL Range
Lead

Serum

Perfluorinated Organics (PFC) - Serum (147)

UTCSOP 1563; based on ENVIRO. SCI. TECH, 38, 3698-3704
LC-MS/MS - EXTRACTION RDL Range
Perfluorodecane sulfonate
Perfluorodecanoic acid
Perfluorododecanoic acid
Perfluorohexane sulfonate
Perfluorononanoic acid
Perfluorooctane sulfonate
Perfluorooctanoic acid
Perfluoroundecanoic acid

Solids (Inorganic)
Ammonia - Soil (177)
ISOP 49/70; based on CSSS 15.2/SM 4500-NH3
COLORIMETRIC (SATURATED PASTE) RDL Range

Ammonia

Solids (Inorganic)
Anions - Soil (176)
ISOP 49/46/ISOP 100; based on CSSS 15.2/SM 4110 B
ION CHROMATOGRAPHY (SATURATED PASTE) RDL Range
Nitrate
Nitrite
Sulfate

1 "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Solids (Inorganic)
Barium - Soil (172)
ISOP 158; based on SSSA PART 3, 1996, PG 202
ICP - FUSION RDL Range

Barium

Solids (Inorganic)
Chloride - Saturated Paste, Soil (168)
ISOP 49/129; based on CSSS 15.2/SM 4500-CL E
COLORIMETRIC RDL Range

Chloride

Solids (Inorganic)

Conductivity - Soil (156)

ISOP 49/ISOP 18/ISOP19; based on MCKEAGUE 3.21, based on CARTER CSSS 15.2/15.3
SATURATED PASTE, METER RDL Range

Conductivity

Solids (Inorganic)
Conductivity - Soil (157)
ISOP 18/ISOP 19; based on CARTER CSSS 15.3
1:2 EXTRACTION, METER RDL Range

Conductivity

Solids (Inorganic)
Density - Soil (170)
ISOP 114; based on ASTM D5057
GRAVIMETRIC RDL Range

Density

Solids (Inorganic)
Grain Size - Soil (028)
ISOP 68; based on ASTM D422-63
SIEVING RDL Range

Grain Size

Solids (Inorganic)
Hexavalent Chromium - Soil (148)
ISOP 108; based on EPA 3060 A
IC-ALKALINE DIGESTION RDL Range

Chromium

Solids (Inorganic)
Hot Water Soluble Boron - Soil (145)
ISOP144/ISOP100; based on KEREN 1996 METHODS OF SOIL ANALYSIS
ICP - EXTRACTION RDL Range

Boron

T “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject fo the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Solids (Inorganic)

Mercury - Soil (164)

ISOP 50/ISOP 12; based on EPA 200.2/SM 3112 B
COLD VAPOUR AA - DIGESTION

Mercury

Solids (Inorganic)

Metals - Soil (023)

ISOP 50/ISOP 96; based on EPA 200.2/6020
ICP/MS - DIGESTION
Aluminum
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Phosphorus
Potassium
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Vanadium
Zinc

Solids (Inorganic)

Oil and Grease - Soil (029)

ISOP 13; based on EPA 5520
GRAVIMETRIC - EXTRACTION

Oil and Grease

Solids (Inorganic)
Particle Size - Soil (110)
ETLSOP7_1; based on CARTER - HYDROMETER
PARTICLE SIZE
% Clay
% Sand
% Silt

Solids (Inorganic)

Percent Moisture - Soil (179)

MSOP104; ASTM D2216-80
GRAVIMETRIC

% Moisture

RDL Range
50 - 250 ng/g

RDL Range
100 - 500 pg/g
5-25 pg/g
1-5ug/g
.5-2.5ug/g

.5-2.5 ug/g
1-5 ualg
1-5ug/g
1-5uglg
5-25 uglg
10 - 50 pg/g

1-5ug/g

1-5pg/g

5 -25 uglg
5 -25 uglg
1-5ug/g
10 - 50 pg/g

RDL Range

RDL Range

RDL Range

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water sampies, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Solids (Inorganic)
Percent Saturation - Soil (169)
ISOP 49; based on CSSS 15.2
GRAVIMETRIC RDL Range

% Saturation

Solids (Inorganic)

pH - Soil (099)

ISOP 49/ISOP 18; based on MCKEAGUE 3.21, based on CARTER CSSS 15.2/16.2
SATURATED PASTE, METER RDL Range
pH

Solids (Inorganic)
pH - Soil (100)
ISOP 18; based on CARTER CSSS 16.2
1:2 EXTRACTION, METER RDL Range

pH

Solids (Inorganic)
pH (1:2 CaCl2) - Soil (163)
ISOP 69; based on CSSS 16.3
1:2 CaCl2 EXTRACTION - METER RDL Range

pH (1:2 CaCl2)

Solids (Inorganic)
Salinity - Soil (160)
ISOP 49/ISOP 100; based on MCKEAGUE 3.21/EPA 6010
ICP (SATURATED PASTE) RDL Range
Calcium
Magnesium
Potassium
Sodium
Sulfur SO4

Solids (Inorganic)
Sulfate - Solids (173)
ISOP 155; based on CSA A23.2
IC - DIGESTION RDL Range

Sulfate

Solids (Organic)

Dioxins/Furans - Soil, Sediment (085)

UTCSOP18; based on EPA 1613, EPS 1/RM/19
HRGC/HRMS - EXTRACTION RDL Range
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,4,7 8-Hexachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin

1 "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act" (2002).





1.2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
Heptachlorodibenzo-p-dioxins (Total)
Heptachlorodibenzofurans (Total)
Hexachlorodibenzo-p-dioxins (Total)
Hexachlorodibenzofurans (Total)
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
Pentachlorodibenzo-p-dioxins (Total)
Pentachlorodibenzofurans (Total)
Tetrachlorodibenzo-p-dioxins (Total)
Tetrachlorodibenzofurans (Total)

Solids (Organic)
Extractable Petroleum Hydrocarbons (EPH) - Soil (109)
MSOP 119; based on BC MELP EPH IN SOLIDS BY GC/FID
GC/FID - EXTRACTION
EPH 10-19
EPH 19-32

Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (129)
MSOP139; CCME
GC/FID - SOXHLET EXTRACTION
F2: C10-C16
F3:C16-C34
F4: C34-C50

Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (130)
MSOP139; CCME

GRAVIMETRIC

F4: Gravimetric

Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (154)
MSOP 173; CCME

GC/MS - HEADSPACE

Benzene

Ethylbenzene

m/p-xylene

o-xylene

Toluene

RDL Range

RDL Range
5-25mg/kg
5 - 25 mg/kg
5 - 25 mg/kg

RDL Range
100 - 500 mg/kg

RDL Range

.005 - .025 mg/kg
.01 - .05 mg/kg
.01 -.05 mg/kg
.01 -.05 mg/kg
.01-.05 mg/kg

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (155)
MSOP 142; CCME
GC/FID - HEADSPACE RDL Range

F1: C6-C10 5-25 mg/kg

Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (158)
NA-TM-1100 v03; CCME

GC/FID - EXTRACTION TUMBLER RDL Range
F2: C10-C16 10 - 50 mg/kg
F3: C16-C34 10 - 50 mg/kg
F4: C34-C50 10 - 50 mg/kg

Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (171)
NA-TM-1100 v03; CCME
GRAVIMETRIC - TUMBLER RDL Range

F4: Gravimetric 500 - 2500 mg/kg

Solids (Organic)

Phenols - Soil (077)

MSOP70; based on EPA 8270/3540
GC/MS - EXTRACTION RDL Range
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
2,3-Dichlorophenol
2,3,4-Trichlorophenol
2,3,4,5-Tetrachlorophenol
2,3,4,6 Tetrachlorophenol
2,3,5-Trichlorophenol
2,3,5,6-Tetrachlorophenol
2,3,6-Trichlorophenol
2,4 & 2,5-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,6-Dichlorophenol
3-Chlorophenol
3-Methylphenol (m-Cresol)
3,4-Dichlorophenol
3,4,5-Trichlorophenol
3,5-Dichlorophenol
4-Chloro-3-methylphenol
4-Chlorophenol
4-Methylphenol (p-Cresol)
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Pentachlorophenol
Phenol

T "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Solids (Organic)
Polychlorinated Biphenyls (PCB) - Soil, Sediment (088)
UTCSOP18; based on EPA 1668A

HRGC/HRMS - EXTRACTION RDL Range

PCB 1

PCB 100

PCB 101

PCB 102

PCB 103

PCB 104

PCB 105

PCB 106

PCB 108/86/125

PCB 11

PCB 110

PCB 111/117

PCB 112

PCB 113

PCB 114

PCB 115

PCB 116

PCB 118

PCB 12

PCB 120

PCB 122

PCB 123/107/109

PCB 124

PCB 126

PCB 127

PCB 128/162

PCB 13

PCB 130

PCB 131/142/133

PCB 132

PCB 134

PCB 135

PCB 136

PCB 137

PCB 138

PCB 139/143

PCB 14

PCB 140

PCB 141

PCB 144

PCB 145

PCB 146

PCB 147/149

PCB 148

PCB 15

PCB 150

PCB 151

PCB 152

PCB 153/168

PCB 154

PCB 155

PCB 156

PCB 157

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject fo the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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PCB 158/129
PCB 159
PCB 16

PCB 160/163
PCB 161
PCB 164
PCB 165
PCB 166
PCB 167
PCB 169
PCB 17

PCB 170
PCB 171
PCB 172
PCB 173
PCB 174
PCB 175/182
PCB 176
PCB 177
PCB 178
PCB 179
PCB 18

PCB 180
PCB 181
PCB 183
PCB 184
PCB 185
PCB 186
PCB 187
PCB 188
PCB 189
PCB 19

PCB 190
PCB 191
PCB 192
PCB 193
PCB 194
PCB 195
PCB 197
PCB 198
PCB 199
PCB 2

PCB 200
PCB 201/204
PCB 202
PCB 203/196
PCB 205
PCB 206
PCB 208
PCB 209
PCB 21/20/23
PCB 22

PCB 23

PCB 24

PCB 25

PCB 26

PCB 27

T "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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PCB 28
PCB 29
PCB 3
PCB 30
PCB 31
PCB 32
PCB 34
PCB 35
PCB 36
PCB 37
PCB 38
PCB 39
PCB 4/10
PCB 40/68
PCB 41
PCB 43/52
PCB 44
PCB 45
PCB 46
PCB 47
PCB 48/49
PCB 5
PCB 50
PCB 51
PCB 53
PCB 54
PCB 55
PCB 56
PCB 57
PCB 58/67
PCB 59/42
PCB 6
PCB 60
PCB 61
PCB 63/76
PCB 64
PCB 66
PCB 69
PCB7
PCB 70
PCB 71
PCB 72
PCB 74
PCB 75/65/62
PCB 77
PCB 78
PCB 79
PCB 8
PCB 80
PCB 81
PCB 82
PCB 83/118
PCB 84/89
PCB 85
PCB 87
PCB 88/121
PCB 9

1 "OSDWA?” indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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PCB 90/101
PCB 91
PCB 92
PCB 93
PCB 94
PCB 95
PCB 96
PCB 97
PCB 98
PCB 99

Solids (Organic)
Polycyclic Aromatic Hydrocarbons (PAH) - Soil (064)
MSOP 143; based on EPA 8270/3540

GC/MS - EXTRACTION RDL Range
1,3-Dimethylnaphthalene
1,3-Methylnaphthalene
2-Methylanthracene
2-Methylnaphthalene
3-Methylcholanthrene
Acenaphthene .01-.05 ug/g
Acenaphthylene .01-.05 ug/g
Anthracene .01-.05 ug/g
Benzo (a) anthracene .01-.05 ug/g
Benzo (a) pyrene .01-.05 ug/g
Benzo (b) fluoranthene .01-.05 ug/g
Benzo (g,h,i) perylene .01-.05 ug/g
Benzo (k) fluoranthene .01-.05 ug/g
Carbazole
Chrysene .01-.05 ug/g
Dibenzo (a,h) anthracene .01-.05 ug/g
Dibenzofuran
Fluoranthene .01 -.05 ug/g
Fluorene .01 -.05 pg/g
Indeno (1,2,3 - cd) pyrene .01-.05 ug/g
Naphthalene .01-.05 ug/g
Phenanthrene .01-.05 uglg
Pyrene .01 -.05 ug/g
Quinoline

Solids (Organic)

Total PCBs - Soil (097)

MSOP 7; based on EPA 3550/8082
GC/ECD - EXTRACTION RDL Range
Total PCB .05 - .25 ug/g

Solids (Organic)

Volatile Organic Compounds (VOC) - Soil (167)

MSOP 50; based on EPA 5021/8260
GC/MS - HEADSPACE/EXTRACTION RDL Range
1,1-Dichloroethane .01-.05 pg/g
1,1-dichloroethylene .01 -.05 pg/g
1.1,1-Trichloroethane .01-.05 uglg
1,1,2-Trichloroethane .01 -.05 ug/g
1,1,2,2-Tetrachloroethane .1-.5ug/g

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





1,2-dichlorobenzene
1,2-dichloroethane
1,2-Dichloropropane
1,2,3-Trichloropropane
1,3-Dichlorobenzene
1,4-dichlorobenzene
2-Hexanone

Acetone (2-Propanone)
Acrylonitrile

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulphide
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
cis-1,4-Dichloro-2-Butene
Dichlorodifluoromethane
Dichloromethane

Ethyl Alcohol

Ethyl Methacrylate
Ethylbenzene

Ethylene Dibromide
m/p-xylene

Methyl Ethyl Ketone
Methyl lodide

Methyl isobutyl Ketone
o-xylene

Styrene
Tetrachloroethylene
Toluene
trans-1,2-Dichloroethylene
trans-1,3-Dichloropropene

Trans-1,4-Dichloro-2-Butene

Trichloroethylene
Trichlorofluoromethane
Vinyl Chloride

Tissue (Inorganic)
Mercury - Biological (054)

ISOP 52/ISOP 12; based on SM 2711/1599
COLD VAPOR AA - DIGESTION

Mercury

Tissue (Inorganic)
Metals - Biological (060)

ISOP 77/ISOP 96; based on EPA 3051/200.8

ICP/MS - DIGEST

Aluminum
Antimony

.01-.05 ug/g
.01-.05 ug/g
.01-.05 pg/g

.01-.05 pyg/g
.01 -.05 pg/g

1-5ug/g

.01 -.05 ug/g
.01-.05 pyg/g
.01-.05 ug/g

.01-.05pug/g
.01-.05 pg/g
.01-.05 yg/g

.01-.05 pg/g

.01-.05 ug/g

.01 -.05 ug/g

.01 -.05 ug/g
.01-.05 ug/g
.01 -.05 ug/g
1-5pglg

.1-.5ug/g

.01-.05 ug/g
.01 -.05 ug/g
.01-.05 ug/g
.01-.05 pg/g
.01 -.05 ug/g
.01-.05 ug/g

.01-.05 ug/g
.01-.05 ug/g
.1-.5ug/g

RDL Range

RDL Range

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Strontium
Thallium
Uranium
Vanadium
Zinc

Tissue (Organic)

Dioxins/Furans (PCDD/PCDF) - Biological (086)

UTCSOP18; based on EPA 1613, EPS 1/RM/19
HRGC/HRMS - EXTRACTION RDL Range
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
Heptachlorodibenzo-p-dioxins (Total)
Heptachlorodibenzofurans (Total)
Hexachlorodibenzo-p-dioxins (Total)
Hexachlorodibenzofurans (Total)
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
Pentachlorodibenzo-p-dioxins (Total)
Pentachlorodibenzofurans (Total)
Tetrachlorodibenzo-p-dioxins (Total)
Tetrachlorodibenzofurans (Total)

T “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Tissue (Organic)
Polychlorinated Biphenyls (PCB) - Biological (089)
UTCSOP18; based on EPA 1668A

HRGC/HRMS - EXTRACTION RDL Range

PCB 1

PCB 100

PCB 102

PCB 103

PCB 104

PCB 105

PCB 106

PCB 108/86/125

PCB 11

PCB 110

PCB 111/117

PCB 112

PCB 113

PCB 114

PCB 115

PCB 116

PCB 118

PCB 12

PCB 120

PCB 122

PCB 123/107/109

PCB 124

PCB 126

PCB 127

PCB 128/162

PCB 13

PCB 130

PCB 131/142/133

PCB 132

PCB 134

PCB 135

PCB 136

PCB 137

PCB 138

PCB 139/143

PCB 14

PCB 140

PCB 141

PCB 144

PCB 145

PCB 146

PCB 147/149

PCB 148

PCB 15

PCB 150

PCB 151

PCB 152

PCB 153/168

PCB 154

PCB 155

PCB 156

T "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act” (2002).





PCB 157
PCB 159
PCB 16
PCB 160/163
PCB 161
PCB 164
PCB 165
PCB 166
PCB 167
PCB 169
PCB 17
PCB 170
PCB 171
PCB 172
PCB 173
PCB 174
PCB 175/182
PCB 176
PCB 177
PCB 178
PCB 179
PCB 18
PCB 180
PCB 181
PCB 183
PCB 184
PCB 185
PCB 186
PCB 187
PCB 188
PCB 189
PCB 19
PCB 190
PCB 191
PCB 192
PCB 193
PCB 194
PCB 195
PCB 197
PCB 198
PCB 199
PCB 2
PCB 200
PCB 201/204
PCB 202
PCB 205
PCB 206
PCB 208
PCB 209
PCB 21/20/23
PCB 22
PCB 23
PCB 24
PCB 25
PCB 26
PCB 27
PCB 28

T “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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PCB 29
PCB 3
PCB 30
PCB 31
PCB 32
PCB 34
PCB 35
PCB 36
PCB 37
PCB 38
PCB 39
PCB 4/10
PCB 40/68
PCB 41
PCB 43/52
PCB 44
PCB 45
PCB 46
PCB 47
PCB 48/49
PCB 5
PCB 50
PCB 51
PCB 52
PCB 53
PCB 54
PCB 55
PCB 56
PCB 57
PCB 58/67
PCB 59/42
PCB6
PCB 60
PCB 61
PCB 63/76
PCB 64
PCB 66
PCB 69
PCB7
PCB 70
PCB 71
PCB 72
PCB 73
PCB 74
PCB 75/65/62
PCB 77
PCB 78
PCB 79
PCB 8
PCB 80
PCB 81
PCB 82
PCB 83/119
PCB 84/89
PCB 85
PCB 87
PCB 88/121

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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PCB9
PCB 90/101
PCB 91
PCB 92
PCB 93
PCB 94
PCB 95
PCB 96
PCB 97
PCB 98
PCB 99

Waste
BTEX - TCLP Leachate - Waste (135)
ISOP74, MSOP142; based on EPA 1311, EPA 8260 B
GC/MS - TCLP RDL Range
Benzene
Ethylbenzene
m/p - xylene
o-xylene
Toluene

Waste
Flashpoint - Waste (055)
ISOP 48; ASTM 93-D
PENSKE-MARTEN CLOSED CUP RDL Range

Flashpoint

Waste
Metais - TCLP Leachate - Waste (141)
ISOP 74, ISOP 96, based on EPA 1311, EPA 6020

ICP/MS - TCLP RDL Range

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium

Cobalt

Copper

Iron

Lead

Nickel

Selenium

Silver

Thallium

Uranium

Vanadium

Zinc

Zirconium

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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Waste (Inorganic)
Mercury - TCLP - Waste (162)
ISOP 74/ISOP12; based on EPA 1311/SM 3112 B
COLD VAPOUR AA - DIGESTION - TCLP RDL Range

Mercury

Waste (Inorganic)
Specific Gravity - Waste (174)
ISOP 114; based on SM 2710 F
GRAVIMETRIC RDL Range

Specific Gravity

Water (Inorganic)
Alkalinity - Water (004)
ISOP 117; based on SM 2320 B
TITRIMETRIC RDL Range

Alkalinity (pH 4.5) 5-25mg/L

Water (Inorganic)
Ammonia - Water (178)
ISOP70; APHA 4500 NH3
COLORIMETRIC RDL Range

Ammonia

Water (Inorganic)
Anions - Water (005)
NATM 1001; based on SM 4110 B

ION CHROMATOGRAPHY RDL Range
Bromide A-.5mg/L
Chloride 5-25mg/L
Fluoride

Nitrate .05-.25 mg/L
Nitrite .05 - .25 mg/L
Sulfate 5-25mg/L

Water (Inorganic)
Biochemical Oxygen Demand (BOD) - Water (013)
ISOP 28/ISOP135; based on SM 5210B
D.O. METER RDL Range

BOD (5 day)
BODu (ultimate)

Water (Inorganic)
Carbon - Water (118)
ISOP 6; based on SM 5310 B

IR - COMBUSTION RDL Range
Dissolved Inorganic Carbon (DIC)
DOC 1-5mg/L

Total Carbon (TC)
Total Inorganic Carbon (TIC)
Total Organic Carbon (TOC)

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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Water (Inorganic)
Chemical Oxygen Demand (COD) - Water (051)
ISOP 30; based on SM 5220 D
COLORIMETRIC - DIGESTION RDL Range

COD 5-25mg/L

Water (Inorganic)
Chlorine - Water (123)
ISOP134; based on SM 4500 CL-A,F,G

COLORIMETRIC RDL Range
Chlorine, Free
Residual Chlorine 1-.5mg/L

Water (Inorganic)
Colour - Water (152)
ISOP 137; based on SM 2120 A, C
SPECTROPHOTOMETRIC RDL Range

Colour

Water (Inorganic)
Conductivity - Water (006)
ISOP-117; based on SM 2510 B
CONDUCTIVITY METER RDL Range

Conductivity (25°C) .1-.5us/cm

Water (Inorganic)
Disinfection By-Products - Water (056)
ISOP 24; based on EPA 300.B
ION CHROMATOGRAPHY RDL Range

Bromate
Chlorate
Chlorite

Water (Inorganic)
Dissolved and Extractable Metals - Water (083)
ISOP 26/ISOP 100; based on SM 3120B

iCP

RDL Range

Calcium 5-2.5mg/L
Iron .005 -.025 mg/L
Magnesium 1 -.5mg/L
Manganese .001 -.005 mg/L
Potassium .1 -.5mg/L
Sodium 1-5mg/L

Water (Inorganic)

Dissolved Metals - Water (111)

ISOP 122; based on APHA 3113 B
AA GRAPHITE - FILTRATION RDL Range
Chromium .0001 - .0005 mg/L

T "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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Water (Inorganic)

Dissolved Metals - Water (007)

ISOP 96; based on EPA 6020
ICP/MS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Chromium
Cobalt
Copper
Lead
Lithium
Mercury
Molybdenum
Nickel
Selenium
Silver
Strontium
Thallium
Tin
Vanadium
Zinc

Water (Inorganic)

Fluoride - Water (008)

ISOP 117; based on SM 4500-F,C
SELECTIVE ION ELECTRODE

Fluoride

Water (Inorganic)

Hexavalent Chromium- Water (035)

ISOP 108; based on SM 3500-CR,C
ION CHROMATOGRAPHY

Chromium (Hexavalent)

Water (Inorganic)

Hydride Metals - Water (036)

ISOP 51/ISOP 53; based on SM 3114 C
HYDRIDE AA - DIGESTION
Antimony
Arsenic
Selenium

RDL Range
.01-.05mg/L

.0001 - .0005 mg/L
.0006 - .0025 mg/L

.001 - .005 mg/L
.0001 - .0005 mg/L
.0001 - .0005 mg/L
.0001 - .0005 mg/L
L0005 - .0025 mg/L
.0001 - .0005 mg/L

.0001 - .0005 mg/L
.0001 - .0005 mg/L

.0001 - .0005 mg/L
.0001 - .0005 mg/L

.00005 -.00025 mg/L

.0001 - .0005 mg/L
.0001 - .0005 mg/L
.001 - .005 mg/L

RDL Range
.05-.25 mg/L

RDL Range

RDL Range
A1 -.5ug/l
.1 -.5uglL
A1 -.5pg/l

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject 1o the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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Water (Inorganic)
Mercury - Water (149)
ISOP 151; based on EPA 245.7
COLD VAPOUR AA, COLD OXIDATION RDL Range

Mercury -01-.05 ug/L

Water (Inorganic)
Metals (Ultra Trace) - Water (061)
ISOP 96; based on EPA 6020
ICP/MS RDL Range
Calcium
Dissolved Aluminum
Dissolved Barium
Dissolved Beryllium
Dissolved Boron
Dissolved Cadmium
Dissolved Chromium
Dissolved Cobalt
Dissolved Copper
Dissolved Iron
Dissolved Lead
Dissolved Manganese
Dissolved Molybdenum
Dissolved Nickel
Dissolved Silver
Dissolved Thallium
Dissolved Tin
Dissolved Vanadium
Dissolved Zinc
Magnesium
Mercury
Potassium
Sodium
Strontium
Total Antimony
Total Arsenic
Total Selenium
Uranium

Water (Inorganic)
Microtox - Water (161)
ISOP 157; based on WCMUC (1991)
BIOLUMINESCENCE RDL Range

Microtox IC50 (15 min)

Water (Inorganic)
Nitrate/Nitrite - Water (057)
ISOP 130; based on SM 4500-NO2,B / SM 4500-NO3,H

COLORIMETRIC RDL Range
Nitrate plus Nitrite .1-.5mg/L
Nitrite .05 - .25 mg/L

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Water (Inorganic)

Oil and Grease - Water (038)

ISOP 14; based on SM 5520 A,B,F
GRAVIMETRIC

Total Qil and Grease

Water (Inorganic)

Oil and Grease - Water (059)

ISOP 41; based on EPA 1664, SM 5520
GRAVIMETRIC

Total Qil and Grease

Water (Inorganic)

Oil and Grease - Water (159)

ISOP 83; based on SM 5520 C, F
INFRA-RED

Hydrocarbon Oil and Grease
Total Oil and Grease

Water (Inorganic)

pH - Water (015)

ISOP 117; based on SM 4500-H,B
pH METER

pH

Water (Inorganic)
Phenols - Water (146)

ISOP149; based on ALBERTA ENVIRONMENT 154

COLORIMETRIC
Total Phenolics

Water (Inorganic)

Phosphate - Water (084)

ISOP 128; based on SM 4500-P
COLORIMETRIC

Phosphate

Water (Inorganic)

Phosphorus - Water (011)

ISOP 128; based on SM 4500-P,B,E
COLORIMETRIC - DIGESTION
Total Dissolved Phosphorus
Total Phosphorus

Water (Inorganic)
Phosphorus - Water (119)

ISOP93, ISOP 128; based on SM 4500-P B, E

COLORIMETRIC
Inorganic Phosphorus

RDL Range
1-5mg/L

RDL Range
1-5mg/L

RDL Range

RDL Range

RDL Range
.001 - .005 mg/L

RDL Range
.01 -.05 mg/L

RDL Range

.01-.05mg/L

RDL Range

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).

24





Water (Inorganic)
Solids - Water (012)
ISOP 21; based on SM 2540 A,B,C,D.E
GRAVIMETRIC
Fixed Suspended Solids
Total Dissolved Solids
Total Suspended Solids

Water (Inorganic)
Speciated Arsenic/Selenium - Water (151)
ISOP 148; IN-HOUSE

IC-ICP-MS

Arsenic +3

Arsenic +5

Selenium +4

Selenium +6

Water (Inorganic)

Sulfide - Water (033)

ISOP 2; based on SM 4500-S2 A, D,E
COLORIMETRIC

Sulfide

Water (Inorganic)

Total Kjeldahl Nitrogen (TKN) - Water (010)

ISOP 79; based on AB ENVIR. 235
COLORIMETRIC - DIGESTION
Dissolved Kjeldahl Nitrogen
Total Kjeldahl Nitrogen

Water (Inorganic)

Total Metals - Water (115)

ISOP 7/ISOP 122; based on APHA 3113 B
AA GRAPHITE - FILTRATION

Chromium

Water (Inorganic)
Total Metals - Water (081)
ISOP 7/ISOP 100; based on EPA 3015/6010
ICP - DIGESTION
Calcium
Iron
Magnesium
Manganese
Potassium
Silicon
Sodium
Sulfur

RDL Range

5-25mg/L
1-5mg/L

RDL Range

RDL Range

RDL Range

1-.5mg/lL

RDL Range
.0005 - .0025 mg/L

RDL Range
5-25mg/L
.005 - .025 mg/L
1-.5mg/lL

.001 -.005 mg/L
1-.5mg/L

1-5mg/L

T “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).

25





Water (Inorganic)
Total Metals - Water (082)
ISOP 7/ISOP 96; based on EPA 3015/6020

ICP/MS - DIGESTION RDL Range
Aluminum .01 -.05 mg/L
Antimony

Arsenic

Barium .001 -.005 mg/L
Beryllium

Bismuth

Boron .05-.25 mg/L
Cadmium

Chromium .005 - .025 mg/L
Cobalt .001 -.005 mg/L
Copper .001 - .005 mg/L
Lead .005 - .025 mg/L
Lithium

Molybdenum .005 -.025 mg/L
Nickel .001 - .005 mg/L
Selenium

Silver

Strontium .001 -.005 mg/L
Thallium .05 - .25 mg/L
Tin

Uranium

Vanadium .001 - .005 mg/L
Zinc .001 - .005 mg/L

Water (Inorganic)
Turbidity - Water (078)
ISOP 38; based on SM 2130 A,B

TURBIDIMETRIC RDL Range
Turbidity .1-5NTU
Water (Organic)

Base Neutral Extractables - Water (117)

MSOP 161; based on EPA 3510/8270
GC/MS - EXTRACTION RDL Range
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
2-Chloronaphthalene
2.4-Dinitrotoluene
2,6-Dinitrotoluene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Pentachlorobenzene

Water (Organic)
Chlorophenols - Water (019)
MSOP 42; based on EPA 1653 AND ALBERTA ENVIRONMENT 130.0
GC/MS - EXTRACTION RDL Range

2-Chlorophenol
2-Chlorosyringaldehyde

1t “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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2,4,5-Trichlorophenol
2,6-Dichlorophenol
2,6-Dichlorosyringaldehyde
3,4-Dichlorocatechol
3,4-Dichloroguaiacol
3,4,5-Trichlorocatechol
3,4,5-Trichloroguaiacol
3,4,5-Trichloroveratrole
3,4,6-Trichlorocatechol
3,4,6-Trichloroguaiacol
3,5-Dichlorocatechol
3,6-Dichlorocatechol
4-Chlorocatechol
4-Chloroguaiacol
4-Chlorophenol
4,5-Dichlorocatechol
4,5-Dichloroguaiacol
4,5-Dichloroveratrole
4.5 6-Trichloroguaiacol
4,5 ,6-Trichlorosyringol
4,6-Dichloroguaiacol
5-Chlorovanillin
5,6-Dichlorovanillin
6-Chlorovanillin
Tetrachlorocatechol
Tetrachloroguaiacol
Tetrachloroveratrole
Trichlorotrimethoxybenzene

Water (Organic)

Dioxins and Furans (PCDD/PCDF) - Water (049)

UTCSOP 17; based on EPA 1613, EPS 1/RM/19
GC/HRMS - EXTRACTION RDL Range
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzofuran
2,3,4,6,7 8-Hexachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
2,3,7,8-Tetrachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
Heptachlorodibenzo-p-dioxins (Total)
Heptachlorodibenzofurans (Total)
Hexachlorodibenzo-p-dioxins (Total)
Hexachlorodibenzofurans (Total)
Octachlorodibenzo-p-dioxin
Octachlorodibenzofuran
Pentachlorodibenzo-p-dioxins (Total)
Pentachlorodibenzofurans (Total)

t "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Tetrachlorodibenzo-p-dioxins (Total)
Tetrachlorodibenzofurans (Total)

Water (Organic)
Extractable Petroleum Hydrocarbons (EPH) - Water (108)
MSOP 125; based on BC MELP EPH IN WATER BY GC/FID
GC/FID - EXTRACTION RDL Range

EPH 10-19
EPH 19-32

Water (Organic)

Formaldehyde - Water (116)

MSOP47; based on ENVIRONMENTAL SCIENCE AND TECHNOLOGY, 1989, 23:838-847
GC/MS - EXTRACTION RDL Range

Formaldehyde

Water (Organic)

Organometallics - Water (150)

ISOP 153; IN-HOUSE
GC-ICP-MS RDL Range
Tetraethyl lead
Tributyl tin

Water (Organic)
Pesticides - Water (066)
PSOP 101; based on EPA 8151 - GC/MS

GC/MS - EXTRACTION/DERIV RDL Range
2,4-dichiorophenoxyacetic acid 1-.5ug/lL
2,4 5-trichlorophenoxyacetic acid 1-5ug/L
Bromoxynil 1-5pg/L
Dicamba 1-.5uglL
Diclofop-methyl (as free acid) A1 -.5ug/lL
Dinoseb 1-5pg/L
Picloram 1 -.5uglL

Water (Organic)

Petroleum Hydrocarbons (PHC) - Water (074)

MSOP 142; based on EPA 5030/8015
GC/FID - PURGE AND TRAP RDL Range
F1: C6-C10

Water (Organic)

Petroleum Hydrocarbons (PHC) - Water (075)
MSOP 141; based on EPA 3510/8015
GC/FID - EXTRACTION RDL Range
F2: C10-C16
F3: C16-C34
F4: C34-C50

1 "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Water (Organic)
Petroleum Hydrocarbons (PHC) - Water (165)
NA-TM-1103; based on EPA 5021/8260
GC/FID - HEADSPACE RDL Range

F1:C6-C10

Water (Organic)
Phenols - Water (076)
MSOP71; based on EPA 8270/3510
GC/MS - EXTRACTION RDL Range
2-Chlorophenol
2-Methylphenol (o-Cresol)
2-Nitrophenol
2,3-Dichlorophenol
2,3,4-Trichlorophenol
2,3,4,5-Tetrachlorophenol
2,3,4,6-tetrachlorophenol B5-25ug/l
2,3,5-Trichlorophenol
2,3,5,6-Tetrachlorophenol
2,3,6-Trichlorophenol
2,4 & 2,5-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4,5-Trichlorophenol
2,4 ,6-trichlorophenol 5-25uglL
2,6-Dichlorophenol
3-Chlorophenol
3-Methylphenol (m-Cresol)
3,4-Dichlorophenol
3.4,5-Trichlorophenol
3,5-Dichlorophenol
4-Chloro-3-methylphenol
4-Chlorophenol
4-Methylphenol (p-Cresol)
4-Nitrophenol
4,6-Dinitro-2-methylphenol
Pentachlorophenol 5-25 g/l
Phenol

Water (Organic)
Polychlorinated Biphenyls (PCB) - Water (087)
UTCSOP17; based on EPA 1668 A
HRGC/HRMS - EXTRACTION RDL Range
PCB 1
PCB 100
PCB 102
PCB 103
PCB 104
PCB 105
PCB 106
PCB 108/86/125
PCB 11
PCB 110
PCB 111/117
PCB 112
PCB 113

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject fo the rules and related regulations under the Ontario “Safe Drinking Water Act" (2002).





PCB 114
PCB 115
PCB 116
PCB 118
PCB 12

PCB 120
PCB 122
PCB 123/107/109
PCB 124
PCB 126
PCB 127
PCB 128/162
PCB 13

PCB 130
PCB 131/142/133
PCB 132
PCB 134
PCB 135
PCB 136
PCB 137
PCB 138
PCB 139/143
PCB 14

PCB 140
PCB 141
PCB 144
PCB 145
PCB 146
PCB 147/149
PCB 148
PCB 15

PCB 150
PCB 151
PCB 152
PCB 153/168
PCB 154
PCB 155
PCB 156
PCB 157
PCB 158/129
PCB 159
PCB 16

PCB 160/163
PCB 161
PCB 164
PCB 165
PCB 166
PCB 167
PCB 168
PCB 169
PCB 17

PCB 170
PCB 171
PCB 172
PCB 173
PCB 174
PCB 175/182

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





PCB 176
PCB 177
PCB 178
PCB 179
PCB 18
PCB 180
PCB 181
PCB 183
PCB 184
PCB 185
PCB 186
PCB 187
PCB 188
PCB 189
PCB 19
PCB 190
PCB 191
PCB 192
PCB 193
PCB 194
PCB 195
PCB 197
PCB 198
PCB 199
PCB 2
PCB 200
PCB 201/204
PCB 202
PCB 203/196
PCB 205
PCB 206
PCB 207
PCB 208
PCB 209
PCB 21/20/23
PCB 22
PCB 23
PCB 24
PCB 25
PCB 26
PCB 27
PCB 28
PCB 29
PCB 3
PCB 30
PCB 31
PCB 32
PCB 34
PCB 35
PCB 36
PCB 37
PCB 38
PCB 39
PCB 4/10
PCB 40/68
PCB 41
PCB 43/52

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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PCB 44
PCB 45
PCB 46
PCB 47
PCB 48/49
PCB 5
PCB 50
PCB 51
PCB 53
PCB 54
PCB 55
PCB 56
PCB 57
PCB 58/67
PCB §9/42
PCB6
PCB 60
PCB 61
PCB 63/76
PCB 64
PCB 66
PCB 69
PCB7
PCB 70
PCB 71
PCB 72
PCB73
PCB 74
PCB 75/65/62
PCB 77
PCB 78
PCB 79
PCB 8
PCB 80
PCB 81
PCB 82
PCB 83/119
PCB 84/89
PCB 85
PCB 87
PCB 88/121
PCB 9
PCB 80/101
PCB 91
PCB 92
PCB 93
PCB 94
PCB 95
PCB 96
PCB 97
PCB 98
PCB 99

t “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act” (2002).
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Water (Organic)
Polycyclic Aromatic Hydrocarbons (PAH) - Water (003)
MSOP 5; based on EPA 8270/3510
GC/MS - EXTRACTION RDL Range
1-Methylnaphthalene
1,3-Dimethylnaphthalene
2-Methylanthracene
2-Methylnaphthalene
3-Methylcholanthrene

Acenaphthene .01-.05 ug/L
Acenaphthylene .01-.05 pg/L
Anthracene .01-.05 pg/L
Benzo (a) anthracene .01-.05 ug/L
Benzo (a) pyrene .01-.05 pg/L
Benzo (b) fluoranthene .01-.05 pug/L
Benzo (g,h,i) perylene .01-.05 pg/L
Benzo (k) fluoranthene .01 -.05 pg/L
Carbazole

Chrysene .01-.05 pg/L
Dibenzo (a,h) anthracene .01-.05 ug/L
Dibenzofuran

Fluoranthene .01-.05 pg/L
Fluorene .01-.05 pg/L
Indeno (1,2,3 - cd) pyrene .01-.05 ug/L
Naphthalene .01-.05 ug/L
Phenanthrene .01 -.05 pg/L
Pyrene .01-.05 pg/L

Water (Organic)

Resin and Fatty Acids - Water (020)
MSOP 26; based on ALBERTA ENVIRONMENT 129.0
GC/MS - EXTRACTION RDL Range
12-Chlorodehydroabietic Acid
12,14-Dichlorodehydroabietic Acid
14-Chlorodehydroabietic Acid
9,10-Dichlorostearic Acid
Abietic Acid
Arachidic Acid
Dehydroabietic Acid
Isopimaric Acid
Levopimaric Acid
Linoleic Acid
Linolenic Acid
Myristic Acid
Neoabietic Acid
Oleic Acid
Palmitic Acid
Palustric Acid
Pimaric Acid
Sandaracopimaric Acid
Stearic Acid

T “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).





Water (Organic)
Resin and Fatty Acids - Water (132)
MSOP26; ALBERTA ENVIRONMENT 129.0
GC/MS - EXTRACTION (RFA-Low ED) RDL Range
12-Chlorodehydroabietic acid
12,14-Dichlorodehydroabietic acid
14-Chlorodehydroabietic acid
9,10-Dichlorostearic acid
Abietic acid
Arachidic acid
Dehydroabietic Acid
Isopimaric acid
Levopimaric acid
Linoleic Acid
Linolenic Acid
Myristic acid
Neoabietic acid
Oleic Acid
Palmitic Acid
Palustric acid
Pimaric acid
Sandaracopimaric acid
Stearic Acid

Water (Organic)
Total PCBs - Water (096)
MSOP4; based on EPA 3510/8082

GC/ECD - EXTRACTION RDL Range
Total PCB .05-.25 ug/L

Water (Organic)

Volatile Organic Compounds (VOC) - Water (009)

MSOP 12; based on EPA 8240/5030
GC/MS - PURGE AND TRAP RDL Range
1,1-Dichloroethane 1-5ug/L
1,1-dichloroethylene 1-5ug/L
1,1,1-Trichloroethane 1-5ug/L
1,1,2-Trichloroethane 1-5ug/L
1,1,2,2-Tetrachloroethane 10 - 50 ug/L
1,2-dichlorobenzene 1-5ug/L
1,2-dichloroethane 1-5ug/L
1,2-Dichloropropane 1-5ug/lL
1,2,3-Trichloropropane
1,3-Dichlorobenzene 1-5ug/L
1,4-dichlorobenzene 1-5ug/L
2-Hexanone
Acetone (2-Propanone) 100 - 500 ug/L
Acrylonitrile
Benzene 1-5ug/L
Bromodichloromethane 1-5ug/lL
Bromoform (Parameter suspended on 8/20/2009) 1 - 5 ug/L
Bromomethane
Carbon Disulphide
Carbon Tetrachloride 1-5ug/L
Chlorobenzene 1-5ug/L
Chlorodibromomethane 1-5ug/L

1 “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act” (2002).





Chloroethane

Chloroform 1-5ug/L
Chloromethane
cis-1,3-Dichloropropene 1-5ug/L

cis-1,4-Dichloro-2-Butene
Dibromomethane
Dichlorodifluoromethane

Dichloromethane 1-5ug/L
Ethyl Alcohol

Ethyl Methacrylate

Ethylbenzene 1-5ug/L
Ethylene Dibromide 1-5ug/L
m/p-xylene 1-5ug/L
Methyl Ethyl Ketone 100 - 500 g/l
Methyl lodide

Methyl isobutyl Ketone 10 - 50 pg/L
o-xylene 1-5ug/L
Styrene 1-5ug/L
Tetrachloroethylene 1-5ug/L
Toluene 1-5ug/L
trans-1,2-Dichloroethylene 1-5uglL
trans-1,3-Dichloropropene 1-5ug/L
trans-1,4-Dichloro-2-Butene

Trichloroethylene 1-5ug/L
Trichlorofluoromethane 1-5pg/L
Vinyl Chloride 1-5ug/L

Water (Organic)
Volatile Organic Compounds (VOC) - Water (166)
MSOP 50; based on EPA 5021/8260

GC/MS - HEADSPACE RDL Range
1,1-Dichloroethane 1-5ug/L
1,1-dichloroethylene 1-5ug/L
1,1,1-Trichloroethane 1-5pug/L
1,1,2-Trichloroethane 1-5ug/L
1,1,2,2-Tetrachloroethane 10 - 50 pg/L
1,2-dichlorobenzene 1-5ug/L
1.2-dichloroethane 1-5ug/L
1.2-Dichloropropane 1-5ug/L
1,2,3-Trichloropropane

1,3-Dichlorobenzene 1-5ug/L
1.4-dichlorobenzene 1-5ug/L
2-Hexanone

Acetone (2-Propanone) 100 - 500 ug/L
Acrylonitrile

Benzene 1-5pg/L
Bromodichloromethane 1-5ug/L
Bromoform 1-5ug/L
Bromomethane

Carbon Disulphide

Carbon Tetrachloride 1-5ug/L
Chlorobenzene 1-5ug/L
Chlorodibromomethane 1-5ug/L
Chloroethane

Chloroform 1-5pg/L

Chloromethane

t “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act” (2002).





cis-1,3-Dichloropropene 1-5ug/L
cis-1,4-Dichloro-2-Butene
Dichlorodifluoromethane

Dichloromethane 1-5ug/L
Ethyl Alcohol

Ethyl Methacrylate

Ethylbenzene 1-5ug/L
Ethylene Dibromide 1-5ug/L
m/p-xylene 1-5ug/L
Methyl Ethyl Ketone 100 - 500 ug/L
Methyl lodide

Methyl isobutyl Ketone 10 - 50 pg/L
o-xylene 1-5ug/L
Styrene 1-5ug/L
Tetrachloroethylene 1-5ug/L
Toluene 1-5pg/L
trans-1,2-Dichloroethylene 1-5pg/L
trans-1,3-Dichloropropene 1-5pg/L
Trans-1,4-Dichloro-2-Butene

Trichloroethylene 1-5ug/L
Trichlorofluoromethane 1-5ug/L
Vinyl Chloride 1-5ug/L

1 "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is
subject to the rules and related regulations under the Ontario “Safe Drinking Water Act’ (2002).
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Company Profile

ALS Environmental (Canada) is one of the largest and most
geographically diverse environmental testing companies in
Canada. With 16 locations across Canada (from Vancouver to
Halifax), ALS can provide you with full analytical support for all
your project needs. Our comprehensive range of environmental
testing and technical support services is complemented by a

solid commitment to quality and customer service.

Laboratory tests are not a commodity. Successful environmental
programs require careful integration between environmental
managers and knowledgeable laboratory professionals. ALS
Environmental Canada employs over 700 professional laboratory
and support personnel to ensure work is properly managed and
deliverables are met. Our staff are specialists in their fields and are

well respected by the various regulatory agencies.

ALS Environmentalis a division ofthe ALS Laboratory Group, which

has 70 laboratories operating in 24 countries staffed by over 3,000
employees. ALS provides a broad range of sophisticated, state
of the art services to four main market segments; environmental
monitoring (ALS Environmental), mining and mineral exploration
(ALS Chemex), equipment maintenance through used lubricant
analysis (ALS Wearcheck), and commodity analysis & certification.
We are part of the long established Australian public company
Campbell Brothers Limited that began operations in 1863.

ALS strives to become a world leader in providing high quality yet
cost effective analytical testing services. In doing so we support
our client’s requirements for reliable data from which they make
informed decisions that impact their business, human health or
our environment.





Laboratory Services & Capabilities

ALS Environmental provides a level of service and quality unparalleled in our industry. Our reputation as a leader in the field of
environmental chemistry is based on the commitment to maintain our laboratories at the forefront of analytical technology while also
focusing on a “best value” business philosophy. Feedback from our loyal client base confirms that the extra effort required to increase
value is indeed appreciated. The following section highlights our diverse scope of analytical services as well as our specialty services that
adds value to our clients’ projects. From identifying unknown spilled contaminants to determining the cause of toxicological impacts, ALS
has the necessary resources. Our experts in chemistry, microbiology, toxicity, industrial hygiene, food safety, industrial processes, quality
systems, data management and IT are available to partner with you to solve any number of challenging problems.

Routine Laboratory Services

Few analytical laboratories provide as full a scope of services as ALS Environmental. Our extensive capabilities range from routine high
volume parameters through to highly specialized services requiring sophisticated resources and expertise.

Environmental

« Air, soil, tissue, and water analysis to comply with Canadian and
most intemational regulations.

+ Environmental effects and operational monitoring analysis.

» Drinking water analysis.

» Occupational hygiene analysis.

« Waste characterization.

» Mobile & on-site laboratory services.
Agricultural

« Soil and tissue analysis for fertility management.

» Water analysis for irrigation, livestock, spray water and domestic
consumption.

» Manure and sludge analysis for land application and pesticide
residue analysis.

» Soil and plant recommendation software (pcF.A.R.M) and
Regional Agronomist Database (R.A.D) software.

Biocontaminants in Indoor Air (Fungi/Moulds)

« Fungi/mould identification.
» Sick building syndrome identification.
« Toxic metabolite identification (e.g. mycotoxins).

« Consultation and workplace evaluation.





Ultra Trace Chemistry Services

* Identification and analysis of Endocrine Disrupting Chemicals (EDCs), such as dioxins/furans, polychlorinated biphenyls, brominated

flame retardants and organochlorine compounds in soil, water, air and biological tissue.

* Analysis of air toxics.
* Characterization of complex organic chemicals.

* More than one-hundred years of combined ultra trace chemistry experience.

Forensic Services

+ Determination of toxicity effects in livestock, wildlife, birds and
pets.

* Poison identification.

+ Determination of causes of fish toxicity in industrial effluent.

+ Determination of sources of petroleum spills.

Industrial Hygiene Services

»Accredited member of the American Industrial Hygiene Association
(AIHA).

« AIHA Certified Industrial Hygienist.

» |Identification of troublesome compounds and contaminants.

Limnology & Bioassay Testing Services

+ Phytoplankton and benthic community assessment.

* Acute toxicity testing for rainbow trout, daphnia magna and microtox.

* Blue-green algae and microcystin-LR determination.

* Analysis performed to various taxonomic levels from coast to coast.

+ Reference libraries provided with each project.

Microbiology

* Microbiological analyses of food, soil, water, and wastewater.
« Giardia, cryptosporidium and legionella analysis.

» Specific organisms and human pathogens enumerated and identified down to species level.





Mining

* Mineral exploration and mine development testing.

» Baseline environmental effects monitoring.

» Acid base accounting, humidity cell facilities and testing.

» Arsenic, chromium, iron, manganese, mercury and selenium
speciation in water and tissue.

* Assessment of toxic metal exposure (fish bile, liver and tissue

analysis).

Pesticide Residues

* Analysis of parent compounds and their metabolites.

« Analysis of most pesticides (GLP) in accordance with OECD and
EPA Good Laboratory Practice standards.

* Registration of agricultural pesticides in the United States (US
EPA) and in Canada (Pesticide Management Regulatory Agency
(PMRA)).

« Studies on soil dissipation, crop residues and water.

Pulp & Paper Services

« Comprehensive analytical packages.

* AOX screening.

» Analysis of dioxins/furans, resin and fatty acids, chlorinated
phenolics, catechols and guaiacols at low concentrations in a
variety of sample matrices.

* Rapid screening methods available for on-site spill response and

remediation.

Qil & Gas Services

« Site remediation - upstream and downstream.

« Dnilling waste analyses.

« Coal bed methane (CBM)- groundwater analysis.
« Soil vapour analyses.

« Hydrocarbon fingerprinting.






Specialty Services

ALS strives to offer the best value service in the industry by listening to our clients and understanding what service means to them. The

following section identifies the services that our client surveys have identified as being unique and of greater value.

Personalized Service

* Our account managers are highly trained and knowledgeable scientists who understand your day to day needs.
* Report formats (electronic and hard copy options) customized to fit your existing IT needs.
* Prompt response to questions and project planning.

Fast Turnaround Times

» Industry leading localized capacity to manage even the largest projects in a timely manner.

Exceptional Quality

* Undertakes more performance testing evaluations in a year than any other laboratory group in Canada - ensures the accuracy of
results is continuously monitored and improved.

» Commits CAD $1 million annually to accreditation programs and quality assurance costs.

* ALS volunteers six assessors and lead assessors (CALA and SCC).

» Volunteers numerous Advisory Panel members (CALA, SCC, BCEWQA Steering Committee).

Toxicological Testing & Consulting Services

* Provides toxicity identification evaluations (T.1.E.) and toxicity reduction evaluations (T.R.E.) for industrial processes and wastewaters.
« Environmental toxicologist and certified industrial hygienist on staff.

« Exposure assessment.

* Human health risk and ecological risk assessments.

» Comprehensive library facilities to provide professional interpretations of all analytical results.

Legal Sampling

* Recognized by the Provincial Crown Prosecutor’s office in Alberta and Manitoba as the only approved laboratory to accept legal
environmental samples in the respective provinces.

« Standard operating procedures written and proven to be defensible in Court.

Seminars & Training

« Client and industry customized seminars and workshops.
* Regulation updates.
« Education on new priority pollutants.

Pesticide Registration Audits

» Pesticide registration studies in accordance to EPA FIFRA Good Laboratory Practice (GLP) Regulations.
» Provision of field and lab GLP-compliance audits by ALS Quality Assurance Unit (QAU).





Laboratory Capabilities

Each laboratory within the ALS network has evolved to meet the needs of the local clientele. The facilities range from large multi-
disciplinary laboratories to smaller service centres with limited testing capabilities. This “centres of excellence” approach allows ALS to
provide the requisite services while maintaining production efficiencies demanded in today's competitive market.

The following section provides an overview of the services offered regionally within Canada. Further details are included in the Laboratory
Capabilities table at the end of this section, which summarizes analytical capabilities by laboratory as well as routine turnaround times
for each parameter group. Itis important to note that emergency services are also available as and when required. Please contact your

laboratory representative for further details.
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British Columbia

British Columbia is serviced by a full service laboratory in Vancouver with capabilities in the measurement of organic, inorganic, and
physical parameters in air, water, seawater, soils, sediments and solids. The Vancouver facility is dedicated to environmental analysis and
has been involved in environmental baseline monitoring projects for the mining and oil and gas industries all over the world since 1982.
ALS Fort St. John is a microbiological laboratory and a service centre for our Vancouver and our Alberta labs.

Alberta

ALS provides two full service laboratories in Edmonton and Calgary, as well as two industry specific laboratories in Grande Prairie and
Fort McMurray. ALS Edmonton has unigue capabilities in the following:

» Ultra trace metal and metals speciation analysis.

* Industrial hygiene.

* Air quality and air toxics.

* Persistent organic pollutant (POP) and endocrine disruptor.
chemicals (EDC) analysis.

* Pesticide and herbicide analysis to OECD and EPA GLP standards.

ALS Calgary is a well equipped, high throughput, laboratory
servicing the environmental and Oil & Gas markets.

ALS Fort McMurray provides market specific analyses for the

upstream energy sector and ALS Grande Prairie provides specific
analyses for the forest products sector as well as the upstream
energy sector.

Saskatchewan

ALS Saskatoon is a full service agricultural and environmental analytical laboratory. The Agricultural services include water, soil and plant

analyses for this industry, whereas the environmental testing services the Oil & Gas, drinking water and wastewater markets.
Manitoba
Manitoba is serviced by a full service laboratory in Winnipeg that provides analyses of inorganic, organic, and biological parameters in

water, soil and air samples. Unique capabilities include bioassay (fish and biota) testing, microbiological testing, mould/fungi testing and
asbestos testing.





Ontario

Ontario is serviced by one full service laboratory and four specialty laboratories. The Waterloo laboratory is the main service center for
ALS Environmental in Ontario with capabilities in frace organics, metals, general chemistry and microbiology. ALS Waterloo is licensed to
perform drinking water analyses in Ontario and also supports the various regulatory requirements in Central and Eastern Canada. ALS
Burlington is an environmental laboratory focused on the air toxics and the High Resolution Mass Spectrometry (HRMS) markets. The
laboratory specializes in the analysis of samples from stack and ambient air monitoring. ALS London is licensed to provide microbiological
testing as well as act as a service depot for the ALS Waterloo laboratory. ALS Richmond Hill and Mississauga are also depots that service

the Greater Toronto Area.

Northern Ontario is serviced by ALS’ Thunder Bay laboratory, which offers basic dinking water and compliance monitoring testing for the

pulp and paper, mining, forestry and municipal markets.

Nova Scotia

The Canadian Maritimes are serviced by our fult service laboratory in Halifax. This laboratory provides extensive services in the analysis
of a wide range of sample types for parameters including physical, inorganic and organic compounds.

Northwest Territories

ALS Yellowknife offers specific analytical services to the mining and municipal sectors as well a service centre for the Northem Region.





Regional Services & Turnaround Times

regardless of location of actual testing.
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The following table provides information on the routine analytical capabiliities of each of ALS's locations, as well as an indication of
the routine turnaround time in days for each capability at each location. Please note that samples can be submitted to any ALS office
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Vancouver
Fort St. John
Thunder Bay
Lo;don
Halifax
Yellowknife

Environmental

Water - Organics Continued
Chlorophenols v v v V
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Air - Industrial Hygiene Continued‘[

Dioxins v

Formaldehyde Y

Metals & Mercury v )

Hydrocarbons/Organics

* Canisters, Summa, TO 14+15

+ Carbotrap Tubes J

» Gasbags v

* MM5 Trains

» Passive Monitors v

» PUF Cartridges v

* VOST Trains

NOX

Ozone

Particulates (Total) v

PCB's
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Sampling Consulting
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Solvents
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Individual Pesticides? v
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Specialized Screens®

Phenoxy-Neutral Herb Screen v

Sterilant Screen
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Organo-Phosphorus Screen

Carbamate Screen

Triazine Screen

Canadian Drinking Water Screen

CCME

Golf Course Screen

GLP Analysis®
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Microbiological v

1 - Includes hydrocarbon distribution report for product identification
2 - Sublet.
3 - Call laboratory for turnaround time.
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Quality Management System

The ALS Quality Management System has been structured to include the needs of our clients, our company policies, as well as accreditation,
licensing and certification requirements. This management system s defined in our documentation and extensive training and monitoring in
all locations by Quality Assurance (QA) staff ensures effective implementation. Our Quality Assurance group is independent of operations
and is comprised of trained and active assessors who are respected professionals in their field. The following is a brief overview of the

elements of our quality management system.

All systems that play a role in ensuring the quality of analytical results and client services are documented under the authority of
management to ensure consistent provision of services to all clients. Training in all critical job tasks is provided, measured, documented
and monitored to demonstrate the effectiveness of training and consistent application of procedures.

All analytical methods used at ALS undergo planned validation prior to their approval for use in the laboratory. The approved methods
contain criteria for quality control tools that provide information on each preparation and analytical stage of analysis. The results of these
tools are compared to data quality objectives and demonstrate sample resuits are traceable and defensible prior to issuing a test report.

Scheduled internal audits are performed on all quality management system elements. The audit system ensures conformance to the
quality plan and applicable performance criteria. Accreditation, certification and licensing bodies also perform audits to ensure conformity
to the applicable standards or regulations. In addition, clients may wish to perform audits to their own requirements. We welcome this
opportunity to work closely with our clients to ensure their needs are understood and met.

Performance Testing programs are used to monitor testing activities. Results are reported to accreditation bodies when applicable and

are used to measure performance and meet accreditation and license requirements.
Accreditations, Recognitions and Licenses

The ALS Environmental Division Laboratories in Canada are involved in accreditation programs specific to their specialized testing and
client needs. Note that the accreditations and recognition are held for specific tests. Please contact any ALS Laboratory to receive scopes
of accreditation or certificates of recognition for a specific laboratory. Our laboratories are involved with one or more of the following
accreditation providers or programs of recognition:

« Canadian Association for Laboratory Accreditation Inc. (CALA)

« Standards Council of Canada (SCC)

« American Industrial Hygiene Association (AIHA)

+ National Environmental Laboratory Accreditation Program (NELAP)
« EPA and OECD Good Laboratory Practices (GLP)

« State of Washington Department of Ecology

« BC Ministry of Environment EDQA

« Ontario Ministry of the Environment Drinking Water License

+ BC Provincial Heaith Officer





Performance Testing Programs

ALS Laboratory Group ~ Environmental Division is committed to fully utilizing performance testing samples to ensure the performance of

our methods compare with industry standards. The various performance programs that our laboratories have been routinely involved with

for the past several years, includes, but is not limited to:

« Canadian Association for Laboratory Accreditation inc. (CALA)
* American Industrial Hygiene Association (AIHA)

+ Canadian Food Inspection Agency (CFIA)

* Alberta Water Analysts Committee (AWAC)

* Western Canada Microtox Users Committee (WCMUC)

« Centre for Disease Control (CDC)

» National Water Research Institute (NWRI)

* AOAC Intemational

* Quebec Centre of Toxicology

* North American Proficiency Testing Program (NAPT)

*» Resource Technology Corperation (RTC)

* Ryerson Polytechnic University

» Clinical Microbiology Proficiency Testing (CMPT)

» Environmental Resources Associates (ERA)

* National Research Council (NRC)

» International Atomic Energy Agency Marine Environmental Studies Laboratory (IAEA-MEL)
» Wibby Environmental

* Analytical Products Group (APG)

» Western Enviro-Agricultural Laboratory Association (WEALA)

Quality Commitment

ALS Environmental Division Canada allocates over CAD$ 1 million annually to accreditation programs, performance testing programs

and quality assurance staff costs. We are also committed to supporting accreditation programs by volunteering six assessors and lead
assessors (CALA and SCC) and Advisory Panel Members (CALA, AIHA and BC EWQA Steering Committee).

All feedback from clients is documented, tracked, resolved, and used as part of our continuous improvement plan. Monitoring of

improvements provides clients with the secure knowledge that we have addressed their concems.

The ALS management team performs scheduled reviews of monitoring activities to ensure the continued suitability of the quality

management system to meet all expectations. The reviews are also used to set measurable goals and timelines for future performance

and growth.

We are proud of the quality management systems implemented within the ALS Laboratory Group and believe in maintaining an open

approach within our laboratories. We invite clients to visit the nearest ALS Laboratory for a tour and welcome their review of our

management systems.





Corporate Responsibility

The ALS Laboratory Group is committed to performing our duties in efficient and ethical ways and at all times meeting and often exceeding
the relevant laws and standards that govern the operations of the company. ALS also recognizes our responsibility to our clients and is

committed to delivering the highest standard of services and products.
Compliance

ALS believes that the meeting of compliance obligations is a responsibility essential to its long term success and is committed to adhering
to all legislation that relates to the operations of ALS.

All ALS employees are responsible for complying with policies and procedures established to ensure ALS fulfills requisite legislative
requirements and every employee, contractor or agent of the company will be held accountable to conform with the law and act ethically

at all times.
Health and Safety

ALS is committed to achieving the highest levels of Occupational Health and Safety performance in all of its laboratories through the

systematic reduction of risk of workplace injuries and iliness.

ALS has a comprehensive Health and Safety program which protects our staff, our contractors and visitors, our property, and the general
public. Compliance with Health and Safety legisiation, development of Safe Operating Procedures, employee training programs, regular
site inspections and annual audits ensure that employees at every level are responsible and accountable for the company’s Heaith and
Safety performance.

Environment

ALS is committed to minimising its environmental footprint as part of its responsibility within the business community. To support this goal
each laboratory in our Group adheres to relevant legislation in their jurisdiction with regards to waste storage and disposal. Samples
and waste products are recycled or disposed of in an environmentally responsible manner and containers and packaging are recycled

wherever possible.
Confidentiality

At ALS we understand the importence of confidentiality and have implemented policies, which ensure the protection of our client's
information. All our employees are required to sign and follow our Ethics, Conflict of Interest and Confidentiality Policies. These
agreements are required to ensure that all employees are aware of (i) the laboratory policy regarding ethics and the standards of integrity
that are expected of them, and (ii) that they are free from any undue pressures that might adversely affect the quality of their work.

In addition, we ensure that procedures for sending test results by mail, facsimilie, or other electronic means meet the client's requirements
for confidentiality. Requests for records made by a third party must be accompanied by written consent from the client. All ALS emplyees

ensure requirements for client confidentiality are obsereved at all times, when making records available.

We understand the nature of some projects can be sensitive and require a high integrity, laboratory service supplier like ALS.





ALS Management & Professional Staff

ALS strives to employ the best management and technical staff in

the business. Our focus on staff retention and career development
has earned ALS a reputation as the “employer of choice” for
laboratory professionals. This loyalty transiates into a staff
resource with the most expertise and experience of any laboratory

in Canada.

ALS is managed using a regional structure with the autonomy to
deliver services that meet local needs. Because the majonity of our
staff, including senior management, are chemists, we understand
our client's testing requirements. The key positions within our
company include:

« Our managers - are responsible for resource management and
ensuring the efficient delivery of our service.
+ Our technical specialists - are responsible for keeping ALS at

the forefront of the analytical testing market by staying abreast
of emerging technologies. These same technical specialists are often consuited by industry and regulatory bodies to provide expert
assistance on a wide range of unique projects.

* Our Account Managers (AM) - provide the day to day service that ALS is renowned for. Each client is assigned an AM that develops
an understanding of your particular needs and service requirements.

* Our chemists and technical staff - are highly skilled professionals trained in the most up to date analytical procedures demanded by
today’s marketplace.

* Our support staff — ensure that the requisite services are available to provide our clients with the timely and secure delivery of their
data.

For up to date contact information, please consuit our Website at: www.alsenviro.com or request an updated contact list. Bios of key

staff are also available upon request.

What This Means To Our Clients

ALS’ depth of technical and management expertise allows us to deliver a consistently high level of service to all of our clients. The
personal service delivered by our Account Managers is commonly known to be the best in the industry. Our commitment to having the
highest level of technical staff provides the assurance that our product (analytical data) is backed up by a sound quality program using
only state-of-the-art equipment and procedures. Finally, it is the commitment of our management and support staff to work as an integral
part of our team, to produce the high quality data and service that has always been associated with the ALS brand, now and for years to

come.
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www.alsenviro.com

British Columbia
Vancouver

1988 Triumph Street
Vancouver, BC V5L 1K5
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9595 111 Street

Grande Prairie, AB T8V 5W1
Tel: 780 539 5196

Fax: 780 513 2191
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Manitoba

Winnipeg

12 - 1329 Niakwa Road East
Winnipeg, MB R2J 3T4

Tel: 204 255 9720

Fax: 204 255 9721

Ontario

Thunder Bay

1081 Barton Street
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Tel: 807 623 6463

Fax: 807 623 7598

Waterloo

60 Northland Road, Unit 1
Waterloo, ON N2V 2B8
Tel: 519 886 6910

Fax: 519 886 9047
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5420 Mainway Drive, Unit 5
Burlington, ON L7L 6A4
Tel: 905 331 3111

Fax: 905 331 4567

Service Centres:

London

309 Exeter Road Unit #29
London, ON N6L 1C1

Tel: 519 652 6044

Fax: 519 652 0671

Mississauga

5730 Coopers Ave, Unit 26
Mississauga, ON L4Z 2E9
Tel: 905 507 6810

Fax: 905 507 6927

Richmond Hill

95 West Beaver Creek Rd
Unit 1

Richmond Hill, ON L4B 1H2
Tel: 905 881 9887

Fax: 905 881 8062

Nova Scotia

Halifax

10 Thomhill Drive
Dartmouth, NS B3B 1S1
Tel: 902 481 0017

Fax: 902 481 0045

Northwest Territories
Yellowknife

75 Con Road

Yellowknife, NT X1A 2R2
Tel: 867 837 5593

Fax: 867 920 4238
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1 Introduction

The purpose of this document is to provide guidance to ensure that environmental monitoring program
samples collected in the field are done so with a high degree of quality, in order to ensure that they
accurately reflect the physical and chemical nature of the matrix being tested.

1.1 Background

The Hamlet of Gjoa Haven (Hamlet) is located on King William lIsland (Figure 1, Appendix A). It is
1,056 km northeast of Yellowknife and the population was estimated to be approximately 1,146 in 2012.

The water supply is currently taken from Swan Lake, located approximately 3.5 km from the Hamlet. The
former source, Water Lake, is no longer in service, and the berm that retained water within Water Lake
has been breached. Water is drawn into the pump house at Swan Lake via a pair of inclined shaft
intakes. The pump house contains heating equipment, provided to avoid freeze of the transmission
watermain linking the pump house and water treatment plant. There is also a truck loading arm at the
pump house, which can provide for continuing service should there be operating issues with the
transmission watermain. Water is conveyed to the treatment plant via a transmission watermain that is
approximately 3 km in length.

The water treatment plant is located adjacent to the developed area of the Hamlet, and south of the
airport. This facility contains pressure filters, chlorination equipment, a treated water storage tank and
equipment for truck loading. Treated water chlorine is measured and recorded on an on-going basis.
Backwash water from the pressure filters is disposed of into a bermed area to the rear of the water
treatment plant. This backwash stream is treated with a dechlorination chemical prior to discharge.

Waste water generated in the community is hauled to a site that is approximately 1.5 km southeast from
the centre of the Hamlet. This facility is a constructed lagoon that is approximately 180 m in diameter.
Sewage is discharge at the north side of the lagoon, and the discharge point is opposite the sewage
receiving point. A semi-circular secondary cell that is approximately 40 m in diameter has been provided
adjacent to the primary cell and directly below the discharge from the primary cell. Effluent from the
lagoon system is conveyed through an undefined wetland area prior to discharge into the sea. The
wetlands provide a flow path approximately 1,000 m prior to entering the marine environment.

The current solid waste disposal site is located approximately 1.8 km southeast from the centre of the
Hamlet and approximately 700 m south of the sewage off-loading point at the lagoon. A former solid
waste disposal area is located along the road to the existing solid waste facility.

The Nunavut Water Board (NWB) issued a Class B Water Licence (3BM-GJO0409) to the Hamlet on
January 8, 2004. The water licence governs water use and waste disposal within the Hamlet. A copy of
the Water Licence is provided in Appendix B.

1.2 Monitoring and Regulatory Requirement Program

Condition 6 of Part H of the water licence issued to the Hamlet requires that the Hamlet conform to the
Quality Assurance / Quality Control (QA/QC) Plan provided to the Hamlet by the NWB. However, it is our
understanding that the NWB has not provided the Hamlet with a QA/QC Plan. As such, this QA/QC plan
was prepared in accordance with “Quality Assurance (QA) and Quality Control (QC) Guidelines for use by
Class “B” Licensees in Collecting Representative Water Samples in the Field and for Submission of a
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QA/QC Plan” (Department of Indian and Northern Affairs Canada, July 1996), herein referred to as “The
Guidelines”.

1.3 Objectives

The objectives of this QA/QC plan are to: i) to ensure the reliability of the data collected during monitoring
activities at the locations specified in the Hamlet's water licence, and ii) satisfy the requirement of the
water licence.

1.4 Scope of Work

This QA/QC Plan covers the environmental monitoring undertaken at the Hamlet’s truck fill station, Solid
Waste Disposal Facilities, raw sewage offload point, and final discharge point of the Sewage Disposal
Facilities (Figure 2).

1.5 Definitions
The following definitions that are relevant to this plan include:

Quality Assurance is a system that ensures that quality control procedures are correctly performed and
documented.

Quality Control refers to the established procedures observed both in the field and in the laboratory,
designed to ensure that the resulting end data meet intended quality objectives.

Trip Blank is a sample of clean water that was prepared by the analytical laboratory and shipped to the
sample site in the cooler along with the empty sample bottles. This trip blank sample remains unopened
and is transported back to the laboratory with the monitoring program samples. The trip blanks is
analyzed by the laboratory along with the monitoring program samples. The purpose of the trip blank is
the assess contamination introduced during shipping and field handling procedures.

CALA refers to the Canadian Association for Laboratory Accreditation, formally known as the Canadian
Association for Environmental Analytical Laboratories (CAEAL).

Chain of Custody Documentation refers to the documentation that accompanies samples sent to an
analytical laboratory. It is a legal document which ensures that the sample taken at a specific site is the
same sample received in the laboratory. It also provides information on the sample condition and
integrity as received by the laboratory.
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2 Field Sampling

2.1 Sampling Procedures

All sampling, sample preservation and analyses is to be conducted in accordance with methods
described in the current edition of Standard Methods for the Examination of Water and Wastewater
(American Public Health Association, American Water Works Association, and Water Environment
Federation, most current edition).

To obtain meaningful results from the analyses, the following six factors are of particular importance:
» Sample collection as per schedule and location.
» Correct usage of container/sample bottle for parameter being tested.
» Correct labelling of sample bottles and filling out record/field sheet.
e Correct procedure for field sampling.
» Proper and timely shipment of samples to the laboratory.

» Timely delivery of samples to the laboratory from the air cargo facility.

2.2 Sampling Collection

Refer to the Environmental Monitoring Program Checklist, found in Appendix B for specific details on the
sampling locations, equipment and sampling methods.

2.2.1 Locations

The water licence issued to the Hamlet (3BM-GJO0409) by the NWB specifies four monitoring stations
across the licensed facilities.

» Station GJOP-1 is a raw water supply (from Swan Lake) volume monitoring location.

» Station GJO-2 is a runoff sampling location from the Final Discharge Point of the Solid Waste
Disposal Facilities.

» Station GJO-3 is a wastewater influent (raw sewage) volume monitoring location at the truck
offload point.

» Station GJO-4 is an effluent discharge sampling location from the Final Discharge Point of the
Sewage Disposal Facilities.

» Station GJO-5 is a runoff sampling location from the leachate pond (prior to decanting) at the
Solid Waste Disposal Facilities.

'
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The following table includes the geographic coordinates for the eight monitoring stations described above.

Table 1 —Geographic Coordinates for the Monitoring Stations for NWB Licence 3BM-GJO0409

Monitoring Station Latitude Longitude
GJO-1 N 68° 39’ 22.9” W 95° 55’ 06.5”
GJO-2 N 68° 37’ 02.4” W 95° 50’ 25.3”
GJO-3 N 68° 37’ 28.8” W 95° 50’ 21.9”
GJO-4 N 68° 37’ 13.7” W 95° 50’ 23.2”
GJO-5 N 68° 37’ 02.8” W 95° 50’ 26.1”

2.2.2 Sampling Equipment

Dedicated latex or nitrile gloves (i.e., one pair per sample) are to be used during sample handling.
Dedicated sampling equipment such as sampling poles (see photo below for an example) are to be
cleaned with soap and water after each sample is collected to prevent
cross-contamination.

Environmental monitoring samples collected for analysis of selected
chemical parameters are to be placed directly into new pre-cleaned,
laboratory-supplied sample bottles. All monitoring samples are to be
placed in clean coolers for transportation to the subcontract laboratory.
The samples are transported/submitted under Chain of Custody
documentation. Included on a Chain of Custody form is the client
information, the sample information, the analyses requested, the relevant
regulations, the turnaround time for the analytical results, comments, and
temperature of the samples at the time they arrived in the laboratory. An
example of a completed Chain of Custody form is included in Appendix D.

2.2.3 Sampling Methods

Please see Appendix E for the Environmental Monitoring Program Schedule. As a general
recommendation, please refrain from using insect repellant, disinfection hand gel or other chemical
products before and during sample collection. Also, please refrain from smoking during sample
collection.

2.2.3.1 Landfill Runoff Sampling

Landfill runoff is to be collected monthly from the Final Discharge Point (Station GJO-2) of the Solid
Waste Disposal Facilities during the months of May to August, inclusive. A landfill runoff sample is also to
be collected from the landfill leachate (Station GJO-5) pond prior to decanting. Runoff samples are
collected from the receiving water body (or pond) by immersing the sample bottle into the runoff stream
(or pond) neck first to a depth of 5 to 10 cm (if possible). The sampling container is filled with runoff and
the sample bottle is raised neck first to prevent sample spillage.
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2.2.3.2 Wastewater Effluent Sampling

Effluent discharge is collected monthly from the Final Discharge Point (Station GJO-4) of the Sewage
Disposal Facilities during the months of May to August, inclusive. Effluent samples are collected from the
Final Discharge Point by immersing the sample bottle into the receiving water body neck first to a depth of
5 to 10 cm. The sampling container is filled with effluent and the sample bottle is raised neck first to
prevent sample spillage.

2.3 Sample Handling

All water samples are to be collected in laboratory-supplied containers with the proper preservative,
where applicable. A complete list of parameter handling and preservatives can be found in Appendix C.

All sample containers are to be tightly sealed and properly labelled with the sample ID, date and time of
sample collection, location of sample collection and parameters to be analyzed. The outside of the
bottles are to be cleaned with soap and water after sampling and dried off prior to placing the samples in
the cooler. The samples are to be stored on ice in a cooler until delivery to the laboratory. A chain of
custody form is to be filled out completely and is used to track the samples and placed in the cooler with
the samples, in a ziplock bag. Keep the last page of the Chain of Custody and give it to the Hamlet
Foreman for their records.

The following checks are generally performed by the laboratory upon receipt:
» Verification of the integrity and condition of all sample coolers.
» Verification of the integrity and condition of all sample containers.

» Checks for leakage, cracked or broken closures or containers, evidence of grossly contaminated
container exteriors or shipping cooler interiors, and obvious odours, etc.

» Verification of receipt of complete documentation for each container.

e Verification that sample identification numbers on sample transmittal forms corresponds to
sample identification numbers on the sample containers.

» Verifications that holding times were met and samples were kept cool during transit.

2.4 Quality Assurance and Quality Control Program

Cross contamination is a common source of error in sampling procedures. QC samples help identify
when and how contamination might occur. There are various types of QC samples. For the purposes of
the Hamlet’s environmental monitoring, exp recommends the use of trip blanks.

It is essential to request a trip blank sample to be prepared when placing the bottle order with the
contract laboratory.
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3 Laboratory Analysis

3.1 Laboratory Accreditation

As indicated in the Guidelines, the Hamlet should use an analytical laboratory accredited by the Canadian
Association for Laboratory Accreditation (CALA); formally known as the Canadian Association for
Environmental Analytical Laboratories (CAEAL) for the monitoring program for NWB Licence
3BM-GJO0409. Appendix F includes a copy of the laboratory’s CALA accreditation certificate and a list of
the parameters for which they are certified.

3.2 Method Detection Limits

The method detection limits (MDLs) are provided on the contract laboratory’s Certificates of Analysis.

-ﬁ'
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4 Reporting Requirements

4.1 General Submissions

As a condition of NWB Licence 3BM-GJO0409 (Appendix B), the Hamlet is required to submit an Annual
Report to the NWB, no later than March 31% of the year following the calendar year reported. Among
other requirements, the annual report is required to include tabular summaries of all analytical data
generated under the Monitoring Program (compared to the Maximum Average Concentrations — provided
in Part D of the NWB Licence 3BM-GJO0409 — where applicable).

-ﬁ'
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Appendix B:
Hamlet of Gjoa Haven’s Water Licence
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DECISION

LICENCE NUMBER:NWB3GJ0O9904

This is the decision of the Nunavut Water Board (NWB) with respect to an application
for a Licence dated September 16, 1998, made by:

Hamlet of Gjoa Haven

to allow for the use of water and disposal of waste for the Hamlet at Gjoa Haven,
Northwest Territories.

With respect to this application, the NWB gave notice to the public that the Hamlet had
filed an application for a water licence.

DECISION

After having been satisfied that the application was exempt from the requirement for
screening by the Nunavut Impact Review Board in accordance with S. 12.3.2 of the
NLCA, the NWB decided that the application could go through the regulatory process.
After reviewing the submission of the Applicant and the written and oral comments
expressed by interested parties, the NWB, having given due regard to the facts and
circumstances, the merits of the submissions made to it and to the purpose, scope and
intent of the Nunavut Land Claims Agreement, decided to waive the requirement to
hold a public hearing and furthermore to delegate its authority to approve the
application to the Executive Director pursuant to S. 13.7.5. of the NLCA and determined
that:

Licence Number NWB3GJ0O9904 be issued subject to the terms and conditions
contained therein. (Motion #: 98-12-08)

SIGNED this day of January 1999 at Gjoa Haven, NT.

Philippe di Pizzo
Executive Director
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l. INTRODUCTION

Following an application filed by the Hamlet of Gjoa Haven on October 2, 1998





to the Nunavut Water Board, the Board conducted an initial assessment of the Hamlet’s
request for a municipal water licence for water use and waste disposal activities within
the Hamlet. The application was referred for review and comments to Fisheries and
Oceans Canada, Environment Canada, Indian and Northern Affairs, the Renewable
Resources Department, Municipal and Community Affairs and the Kitikmeot Regional
Health Board (G.N.W.T.), and the Hunters and Trappers Association of Gjoa Haven.
Based upon the results of this initial assessment and the technical review, including
consideration of any potential accidents, malfunctions, or cumulative environmental
effects that the overall project might have in the area, the Board concluded that this
application was complete and could go through the regulatory process.

In accordance with Article 13 of the Nunavut Land Claims Agreement, public notice of
the application was posted. No public concerns were expressed, and the NWB waived
the requirement to hold a public hearing for the application. Authority to approve the
application was delegated to the Executive Director pursuant to S. 13.7.5 of the
Agreement. After considering and reviewing the comments submitted by interested
parties, the NWB has issued licence NWB3GJO9904.

Il. GENERAL CONSIDERATIONS

Term of the Licence





Consistent with the powers of the Northwest Territories Water Board under the
Northern Inland Waters Act, the NWB may issue a licence for a term not exceeding
twenty-five years. The NWB believes that a term of five years is appropriate. Because
this is the first licence issued to the Hamlet, a 5-year licence will allow enough time for
the Hamlet to establish a consistent compliance record. The 5- year licence will allow
the licensee to properly carry out the terms and conditions of the licence and to ensure
that sufficient time is given to permit the licensee to develop, submit, and implement the
plans required under the licence to the satisfaction of the NWB.

Annual Report

The requirements imposed on the licensee in this licence are for the purpose of
ensuring that the NWB has an accurate annual update of municipal activities during a
calendar year. This information is maintained on the public registry and is available to
any interested parties upon request.

Operation and Maintenance Manual (O&M)

The purpose of an Operation and Maintenance Manual is to assist Hamlet staff in the
proper operation and maintenance of the waste disposal facilities. The manual should
demonstrate to the Nunavut Water Board that the Hamlet is capable of operating and
maintaining all waste disposal sites adequately.

Abandonment and Restoration (A&R)

To ensure that all future abandoned facilities are reclaimed in an appropriate manner,
the NWB has imposed the requirement for the submission of Abandonment and
Restoration Plans. The Nunavut Water Board has requested that the Hamlet prepare a
report which identifies all abandoned facilities within the municipal boundaries. This
study shall also document ownership of the facilities. The study shall attempt to
ascertain accountability for reclamation of existing abandoned facilities.

Surveillance Network Program

The Surveillance Network Program is a monitoring program established to collect data
on water quality to assess the effectiveness of treatment for protection of public health
and to assess potential impacts to the environment associated with the municipal
facilities.





lll.  LICENCE NWB3GJO9904

Pursuant to the Agreement Between the Inuit of the Nunavut Settlement Area and Her Majesty
the Queen in right of Canada, the Nunavut Water Board, hereinafter referred to as the Board,
hereby grants to

HAMLET OF GJOA HAVEN
(Licensee)
of GJOA HAVEN, NORTHWEST TERRITORIES, XOE 1J0
(Mailing Address)

hereinafter called the Licensee, the right to alter, divert or otherwise use water for a period
subject to restrictions and conditions contained within this licence:

NWB3GJ09904
Licence Number

NORTHWEST TERRITORIES 04
Water Management Area

GJOA HAVEN, NORTHWEST TERRITORIES

Location

WATER USE AND WASTE DISPOSAL
Purpose

MUNICIPAL UNDERTAKINGS
Description

35,000 CUBIC METRES ANNUALLY
Quantity of Water Not to be Exceeded

JANUARY 7, 1999
Date of Licence

JANUARY 7, 2004
Expiry Date of Licence

Dated this of January 1999 at Gjoa Haven, NT.





Philippe di Pizzo
Executive Director

PART A: SCOPE AND DEFINITIONS

1. Scope

2. Definitions

a.

This Licence allows for the use of water and the disposal of
waste for municipal undertakings at the Hamlet of Gjoa Haven,
Northwest Territories (68°30'N, 95°53'W);

This Licence is issued subject to the conditions contained
herein with respect to the taking of water and the depositing of
waste of any type in any waters or in any place under any
conditions where such waste or any other waste that results from
the deposits of such waste may enter any waters. Whenever new
Regulations are amended by the Governor in Council under a
future Nunavut Waters Act, or other statues imposing more
stringent conditions relating to the quantity or type of waste that
may be so deposited or under which any such waste may be so
deposited this Licence shall be deemed, upon promulgation of
such Regulations, to be automatically amended to conform with
such Regulations; and

Compliance with the terms and conditions of this Licence
does not absolve the Licensee from responsibility for compliance
with the requirements of all applicable Federal, Territorial and
Municipal legislation.

In this Licence: NWB3GJ09904

“Average Concentration” means the concentration as determined in Part B,

Item 6 of the “Surveillance Network Program” submitted to the Board in
accordance with the sampling and analysis requirements specified in the
“Surveillance Network Program”;

"Average Concentration For Faecal Coliforms" means the running geometric

mean of any four consecutive analytical results submitted to the Board in
accordance with the sampling and analysis requirements specified in the
"Surveillance Network Program™;





“Board” means the Nunavut Water Board established under the Nunavut Land
Claims Agreement;

"Commercial Waste Water" means water and associated waste generated by
the operation of a commercial enterprise, but does not include toilet wastes or
greywater;

"Freeboard" means the vertical distance between water line and crest on a dam
or dyke's upstream slope;

“Grab Sample” means a single water or wastewater sample taken at a time and
place representative of the total discharge;

"Greywater" means all liquid wastes from showers, baths, sinks, kitchens and
domestic washing facilities, but does not include toilet wastes;

"Inspector" means an Inspector designated by the Department of Indian and
Northern Affairs Canada in a manner consistent with the Memorandum of
Understanding between the Department of Indian and Northern Affairs and the
Board;

"Licensee" means the holder of this Licence;

“Nunavut Land Claims Agreement” (NLCA) means the “Agreement Between
the Inuit of the Nunavut Settlement Area and Her Majesty the Queen in right of
Canada,” including its preamble and schedules, and any amendments to that
agreement made pursuant to it;

"Pumpout Sewage" means all toilet wastes and/or greywater collected by
means of a vacuum truck for disposal at an approved facility;

"Sewage" means all toilet wastes and greywater;

"Sewage Disposal Facilities" comprises the area and engineered structures
designed to contain sewage;

"Solid Waste Disposal Facilities" comprises the area and associated
structures designed to contain solid;

"Toilet Wastes" means all human excreta and associated products, but does
not include greywater;






"Waste" means any substance that, by itself or in combination with other
substances found in water, would have the effect of altering the quality of any
water to which the substance is added to an extent that is detrimental to its use
by people or by any animal, fish or plant, or any water that would have that effect
because of the quantity or concentration of the substance contained in it or
because it has been treated or changed, by heat or other means;

"Waste Disposal Facilities" means all facilities designated for the disposal of
waste, and includes the Sewage Disposal Facilities, Solid Waste Disposal
Facilities, and Bagged Toilet Wastes Disposal Facilities;

"Water Supply Facilities" comprises the area and associated intake
infrastructure at Water Supply Lake; and

"Honey Bags" A plastic or heavy paper bag that fits into a bucket toilet used to
contain toilet waste.

PART B: GENERAL CONDITIONS

1.

The Licensee shall file an Annual Report with the Board not later than March
31st of the year following the calendar year reported which shall contain the
following information:

a. tabular summaries of all data generated under the "Surveillance Network
Program”;
b. the monthly and annual quantities in cubic metres of fresh water obtained

from all sources;

C. the monthly and annual quantities in cubic metres of each and all waste
discharged;
d. a summary of modifications and/or major maintenance work carried out on

the Water Supply and Waste Disposal Facilities, including all associated
structures and facilities;

e. a list of unauthorized discharges and summary of follow-up action taken;

f. a summary of any abandonment and restoration work completed during
the year and an outline of any work anticipated for the next year;

g. a summary of any studies requested by the Board that relate to waste
disposal, water use or reclamation, and a brief description of any future
studies planned;





h. any other details on water use or waste disposal requested by the Board
by November 1st of the year being reported; and

I. updates or revisions to the approved Operation and Maintenance Plans.

The Licensee shall comply with the "Surveillance Network Program" annexed to
this Licence, and any amendment to the said "Surveillance Network Program" as
may be made from time to time, pursuant to the conditions of this Licence.

The "Surveillance Network Program" and compliance dates specified in the
Licence may be modified at the discretion of the Board.

Meters, devices or other such methods used for measuring the volumes of water
used and waste discharged shall be installed, operated and maintained by the
Licensee to the satisfaction of an Inspector.

The Licensee shall by October 31, 1999, post the necessary signs, where
possible, to identify the stations of the "Surveillance Network Program.” All
postings shall be located and maintained to the satisfaction of an Inspector.

The Licensee shall by October 31, 1999, post signs in the appropriate areas to
inform the public of the location of the Water Supply and Waste Disposal
Facilities. All postings shall be located and maintained to the satisfaction of an
Inspector.

The Licensee shall immediately report to the 24-Hour Spill Report Line (867-
920-8130) any spills of Waste, which are reported to or observed by the
Licensee, within the municipal boundaries or in the areas of the Water Supply or
Waste Disposal Facilities.

The Licensee shall ensure a copy of this Licence is maintained at the municipal
office at all times.

PART C: CONDITIONS APPLYING TO WATER USE

1.

The Licensee shall obtain all fresh water from Water Supply Lake/Swan Lake
using the Water Supply Facilities or as otherwise approved by the Board.

The Licensee shall insure that the freshwater obtained from Water Supply Lake
meets the requirements of the Guidelines for Canadian Drinking Water Quality in
accordance with the parameters outlined in the Surveillance Network Program.





The annual quantity of water used for all purposes shall not exceed 35,000 cubic
metres.

The Licensee shall maintain the Water Supply Facilities to the satisfaction of the
Inspector.

The water intake hose used on the water pumps shall be equipped with a screen
with a mesh size sufficient to ensure no entrainment of fish.

A Freeboard limit of 1.0 metre, or as recommended by a qualified geotechnical
engineer and as approved by the Board, shall be maintained at all dykes and
earthfill structures associated with the Water Supply Facilities.

PART D: CONDITIONS APPLYING TO WASTE DISPOSAL

1.

4.

The Licensee shall direct all piped and pumpout Sewage to the Sewage
Disposal Facilities or as otherwise approved by the Board.

All Sewage effluent discharged from the Sewage Disposal Facilities at
"Surveillance Network Program" Station Number GJO-3 shall meet the following
effluent quality standards:

Maximum Average
Parameter Concentration

Faecal Coliforms 1 x 10*CFU/100 ml
BODs 120 mg/L
Total Suspended Solids 180 mg/L

The Waste discharged shall have a pH between 6 and 9, and no visible
sheen of oil and grease.
A Freeboard limit of 1.0 metre, or as recommended by a qualified geotechnical
engineer and as approved by the Board, shall be maintained at all dykes and

earthfill structures associated with the Sewage Disposal Facilities.

All honey bags shall be disposed of to the satisfaction of an Inspector.

5. The Licensee shall advise an Inspector at least ten (10) days prior to initiating

the decant of the sewage lagoon.





8.

The sewage lagoon shall be maintained and operated in such a manner as to
prevent structural failure.

The Licensee shall maintain the Sewage Disposal Facilities to the satisfaction of
an Inspector.

The Licensee shall dispose of and contain all solid wastes at the Solid Waste
Disposal Facilities or as otherwise approved by the Board.

PART E: CONDITIONS APPLYING TO MODIFICATIONS

1.

The Licensee may, without written approval from the Board, carry out
modifications to the Water Supply and Waste Disposal Facilities provided that
such modifications are consistent with the terms of this Licence and the following
requirements are met:

a. the Licensee has notified the Board in writing of such proposed
modifications at least sixty (60) days prior to beginning the modifications;

b. such modifications do not place the Licensee in contravention of the
Licence;

C. the Board has not, during the sixty (60) days following notification of the
proposed modifications, informed the Licensee that review of the proposal
will require more than sixty (60) days; and

d. the Board has not rejected the proposed modifications.

Modifications for which all of the conditions referred to in Part E, Item 1, have not
been met may be carried out only with written approval from the Board.

The Licensee shall provide to the Board site plans of the modifications referred to
in this Licence within ninety (90) days of completion of the modifications.

PART F: CONDITIONS APPLYING TO CONSTRUCTION

1.

Prior to construction of any dams, dykes or structures intended to contain,
withhold, divert or retain water or wastes, the Licensee shall submit to the Board
for approval design drawings stamped by a qualified engineer registered in the
Northwest Territories.

Construction of designed structures shall be carried out as approved by the
Board.





PART G: CONDITIONS APPLYING TO OPERATION AND MAINTENANCE

1.

The Licensee shall, within six (6) months of the issuance of this Licence, submit
to the Board for approval, a plan for the Operation and Maintenance of the
Sewage and Solid Waste Disposal Facilities in accordance with “Guidelines for
preparing an Operation and Maintenance Manual for Sewage and solid Waste
Disposal Facilities” October 1996.

The Licensee shall implement the plan specified in Part G, Item 1 as and when
approved by the Board.

If, during the period of this Licence, an unauthorized discharge of waste occurs,
or if such a discharge is foreseeable, the Licensee shall:

a. employ the appropriate contingency plan as provided for in the Operation
and Maintenance Plan;

b. report the incident immediately via the 24-Hour Spill Reporting Line.
Currently the number is (867) 920-8130; and

C. submit to an Inspector a detailed report on each occurrence not later than
thirty (30) days after initially reporting the event.

PART H: CONDITIONS APPLYING TO ABANDONMENT AND RESTORATION

1.

The Licensee shall submit to the Board for approval an Abandonment and
Restoration Plan at least six (6) months prior to abandoning any facilities. The
Plan shall include, but not be limited to:

a. the water intake facilities;

b. the water treatment and waste disposal sites and facilities;

C. the petroleum and chemical storage areas;

d. any site affected by waste spills;

e. leachate prevention;

f. an implementation schedule;

g. maps delineating all disturbed areas, and site facilities;





h. consideration of altered drainage patterns;
I. type and source of cover materials;

I. future area use;

J- hazardous wastes; and

k. a proposal identifying measures by which restoration costs will be financed
by the Licensee upon abandonment.

The Licensee shall implement the plan specified in Part H, Item 1 as and when
approved by the Board.

The Licensee shall revise the Plan referred to in Part H, Item 1 if not approved.
The revised Plan shall be submitted to the Board for approval within six (6)
months of receiving notification of the Board's decision.

The Licensee shall complete the restoration work within the time schedule
specified in the Plan, or as subsequently revised and approved by the Board.

The Licensee shall submit to the Board by December 1, 1999, a report describing
all existing abandoned water supply and waste disposal facilities located within
the municipal boundaries, including ownership thereof.





NUNAVUT WATER BOARD

LICENSEE: Hamlet of Gjoa Haven
LICENCE NUMBER: NWB3GJO9904

EFFECTIVE DATE OF LICENCE
ISSUANCE: January 7, 1999

SURVEILLANCE NETWORK PROGRAM

A. Location of Surveillance Stations
Station Number Description
GJO-1 Raw Water Supply prior to treatment
GJO-2 Runoff from the Solid Waste Disposal

Facilities (if present)

GJO-3 Runoff discharge from the Sewage
Lagoon just prior to entering the ocean

B. Sampling and Analysis Requirements

1. Water at Station Number GJO-2 shall be sampled annually during
periods of flow and analyzed for the following parameters:

pH
Conductivity
Total Suspended Solids
Ammonia Nitrogen
Nitrate-Nitrite Oil
and Grease (Visual)
Total Phenols
Sulphate
Sodium
Potassium





Magnesium
Calcium
Total Arsenic Total
Cadmium
Total Copper
Total
Iron
Total
Mercu
ry
Total Zinc

: Water at Station Number GJO-3 shall be sampled annually during
periods of flow and analyzed for the following parameters:

BOD
Faecal Coliform
pH
Conductivity
Total Suspended Solids
Ammonia Nitrogen
Nitrate-Nitrite Oil
and Grease (visual)
Total Phenols

Sulphate
Sodium

Potassium
Magnesium

Calcium

The exact location of Surveillance Network Program stations can
be developed with the assistance of the Inspector.

Additional sampling and analysis may be requested by an
Inspector.

All sampling, sample preservation and analyses shall be conducted
in accordance with methods prescribed in the current edition of "Standard
Methods for the Examination of Water and Wastewater", or by such other
methods approved by the Board.

All analyses shall be performed in a laboratory approved by the
Board.





D.

Flow and Volume Measurement Requirements

1. The monthly and annual quantities of water pumped from
Surveillance Network Program Station Number GJO-1 for domestic
purposes shall be measured and recorded in cubic metres.

2. The annual quantities of sewage solids removed from the sewage
disposal facility shall be measured and recorded.

Reports

1. The Licensee shall, unless otherwise requested by an Inspector,
include all of the data and information required by the Surveillance
Network Program in the Licensee's Annual Report, which Report shall be
submitted to the Board on or before March 31st of the year following the
calendar year being reported.

Modifications To The Surveillance Network Program

1. Modifications to the Surveillance Network Program may be
made only upon written approval of the Board.





SCHEDULE Il - LICENSING CONSIDERATIONS

APPLICATIONS FOR LICENCE AMENDMENT, RENEWAL, ASSIGNMENT OR

CANCELLATION.

1.

4.

An Application for an amendment or renewal shall be in the form set out by
the Board and shall contain the information identified therein and be
accompanied by a deposit equal to any water use fee that would be payable
under subsection Il (1) in respect of the first year of the licence that is being
applied for.

The fee payable on the submission of an application for the amendment,
renewal, cancellation or assignment of this licence is thirty (30) dollars.
Cheque made payable c/o The Receiver General for Canada

An application for authorization for the assignment of the licence shall be
submitted to the Board, accompanied by the fee set out in (2), no less than
45 days before the date on which the applicant proposes to assign the
licence, and shall:

a. Be signed by the assignor and the assignee; and
b. Include the name and address of the assignee.

An application for cancellation of a licence shall be in writing and shall set
out the reason for the requested cancellation and a description of the
measures taken or proposed to be taken, prior to cancellation, for
abandonment of the appurtenant undertaking.





SCHEDULE IlIl - GENERAL CONDITIONS FOR THE ADMINISTRATION OF
LICENCES
ISSUED BY THE NUNAVUT WATER BOARD (NWB)

At the time of issuance, a copy of the Licence is placed on the Water Register in
the NWB Head Office in Gjoa Haven, and is available to the public.

To enforce the terms and conditions of the Licence, the Department of Indian
Affairs and Northern Development designates Inspectors in a manner consistent
with the Memorandum of Understanding between the Department of Indian and
Northern Affairs and the NWB. The Inspectors coordinate their activities with the
NWB staff and officials of the Water Resources Division of DIAND. The
Inspector responsible for Licence No. NWB3GJO9904 is located in the Nunavut
District office.

To keep the NWB and members of the public informed of the Licensee’s
conformity to Licence conditions, the Inspectors prepare inspection and
compliance reports which detail observations on how the Licensee has met each
condition in the Licence. These reports are forwarded to the Licensee with a
covering letter requesting what action, if any, should be taken. The inspection
reports and covering letters are placed on the public Water Register, as are any
responses received from the Licensee pertaining to the inspection reports. It is
therefore of importance that the Licensee react in all areas of concern regarding
inspection reports so that these concerns may be clarified.

If the Licensee contemplates the renewal of Licence No. NWB3GJO9904, it is
the responsibility of the licensee to apply to the NWB for renewal of the licence.
The past performance of the licensee, new documentation and information, and
issues raised during a public hearing, if the NWB is required to hold one, will be
used to determine the terms and conditions of the Licence renewal. If the
licence expires before the NWB issues a new one, then water use and waste
disposal must cease, or the Licensee will be in contravention of the Nunavut
Land Claims Agreement. The NWB recommends that an application for the
renewal of Licence No. NWB3GJ09904 be filed at least six months before the
Licence’s expiry date.

If Licence No. NWB3GJO9904 requires amendment, then a public hearing may
be required. The Licensee should submit applications for amendment as soon as
possible to give the NWB sufficient time to go through the amendment process.
The duration of the process may vary depending on the scope of the amendment
requested.

The NWB can modify the Surveillance Network Program annexed to the licence
without a public hearing. Requests for changes to the Surveillance Network
Program should be forwarded to the NWB in writing, and should include the
justification for the change.





7.

8.

9.

Any communication with respect to this licence shall be made in writing to the
attention of:

Philippe di Pizzo

Executive Director

Nunavut Water Board

P. O. Box 119

Gjoa Haven, NT. XOE 1J0O

Telephone No: (867) 360-6338
Fax No: (867) 360-6369

Inspection and enforcement of the terms and conditions of this licence are
performed by:

Mr. Paul Smith, Water Resources Officer

Nunavut District Office

Northern Affairs Program

Department of Indian Affairs

and Northern Development

P. O. Box 100

Igaluit, NT. XOA OHO

Telephone No: (867)979-4405
Fax No: (867)979-6445

The licensee shall submit all report, plans and studies to the Board in triplicate.





APPENDIX |

CORRESPONDENCE

Vi.

Vil.

viii.

Application for water licence for the Hamlet of Gjoa Haven. Received October 2,
1998.

Nunavut Water Board. Notice to Applicant receipt of Application. Dated October
7, 1998.

Nunavut Water Board. Notice to Interested Parties. Dated October 13, 1998.
Nunavut Water Board. Public Notice of the Application. Dated October 13,1998.

Fisheries and Oceans Canada. Letter received October 20, 1998, comments on
the application.

Indian and Northern Affairs Canada. Letter received November 2, 1998,
comments on the application.

Environmental Health, Kitikmeot Region. Letter received November 5, 1998.
Additional comments on the application.

Environmental Protection Service, Resources, Wildlife and Economic
Development. Letter dated November 24, 1998. Comments on the application.

Environment Canada. Letter received November 25, 1998. Comments on the
application.





FIGURE 1 - Hamlet of Gjoa Haven Surveillance Network Program Stations

(To be provided following first inspection)





P.O0. Box 119

Gioa HAvEN, NU XO0B 1J0 0a2¢ ALArC bNLAY
TEL: (867) 360-6338 NUNAVUT WATER BOARD
Fax: (867) 360-6369 NUNAVUT IMALIRIYIN KATIMAYINGI

DECISION

LICENCE NUMBER: NWB3GJ083068 0409

This is the decision of the Nunavut Water Board (NWB) with respect to an application for a Licence
dated October 9", 2003, made by:

Hamlet of Gjoa Haven

to allow for the use of water and disposal of waste by the Hamlet of Gjoa Haven, Nunavut. With
respect to this application, the NWB gave notice to the public that the Hamlet had filed an
application for a water licence.

DECISION

After having been satisfied that the application was exempt from the requirement for screening by
the Nunavut Impact Review Board in accordance with S. 12.3.2 of the Nunavut Land Claim
Agreement (NLCA), the NWB decided that the application could proceed through the regulatory
process. After reviewing the submission of the Applicant and written comments expressed by
interested parties, the NWB, having given due regard to the facts and circumstances, the merits of
the submissions made to it and to the purpose, scope and intent of the Nunavut Land Claims
Agreement and of the Nunavut Waters and Nunavut Surface Rights Tribunal Act (NWNSRTA),
decided to waive the requirement to hold a public hearing and furthermore to delegate its authority
to approve the application to the Chief Administrative Officer pursuant to S. 49(a) of the
NWNSRTA and determined that:

Licence Number NWB3GJO0308 0409 be issued subject to the terms and conditions contained
therein. (Motion #: 2003-10-06)

SIGNED this __17th day of December 2003 at Gjoa Haven, NU.

Original signed by:

Philippe di Pizzo
Chief Administrative Officer
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l. BACKGROUND

The Hamlet of Gjoa Haven is located at 61°05' N and 94° 00'W, on the southern tip shore of King
William Island, in the Kitikmeot region of Nunavut. Gjoa Haven is located approximately 142 air
km SW of Kugaaruk, and 1,056 air km NE of Yellowknife. The topography of Gjoa Haven is
characterized by limestone lowlands covered by sands and gravels. Features include till, fine-
grained marine deposits, and extensive beaches. The permafrost is continuous, extending to depths
from 20 m to over 120 m. The active layer varies between 0.55 m and 0.25 m. The average annual
precipitation in Gjoa Haven consists of 5.1 cm of rainfall and 25.5 cm of snowfall. The mean high in
July is 13.1 degrees with a mean low of 7.2 degrees. In January, the mean high is -23.9 degrees and a
mean low of -35.9 degrees. The predominant local vegetation consists of mosses and lichens on
rocky outcrops, with hardy grasses and sages in more sheltered areas.

1. PROCEDURAL HISTORY

On October 9, 2003, an application for the renewal of water licence NWB3GJ0O9904 was filed by
the Hamlet of Gjoa Haven. The Nunavut Water Board publicly posted notice of this application, in
accordance with the Nunavut Waters and Nunavut Surface Rights Tribunal Act S.55.1 and Article 13
of the Nunavut Land Claims Agreement, on October 21, 2003. An assessment of the Hamlet’s
request for a municipal water licence for water use and waste disposal activities within the Hamlet
was then undertaken, so that the Board could make a fully informed decision on the merits of
application. This assessment process included the referral of the application to a variety of Federal,
Territorial and local organizations for their review and comment. As no public concern was
expressed, the NWB waived the requirement to hold a public hearing for the application.

Based upon the results of the detailed assessment, which was completed, including consideration of
any potential accidents, malfunctions, or cumulative environmental effects that the overall project
might have in the area, the Board delegated to the Chief Administrative Officer authority to approve
the application pursuant to S. 13.7.5 of the Agreement.

1. ISSUES
Term of the Licence

In accordance with the Nunavut Waters and Nunavut Surface Rights Tribunal Act S. 45, the NWB
may issue a licence for a term not exceeding twenty-five years. In determining an appropriate term
of a water licence, the Board considers a number of factors, including the results of the annual
Department of Indian Affairs and Northern Development (DIAND) site inspection and the
compliance record of the Applicant. Specifically, the August 22, 2002 DIAND Inspection Report
indicated:





1. Thelagoon currently in operation does not have sufficient freeboard, and capacity should be
increased,;

2. Concentrations of ammonia exceeded the levels recommended in the Canadian Guidelines
for the Protection of Freshwater Aquatic Life;

3. Levels of total suspended solids (TSS) and ammonia in effluent from the Solid Waste
Disposal Facility exceeded the Municipal Wastewater Effluent Quality Guidelines and the
Canadian Guidelines for the Protection of freshwater Aquatic Life, respectively; and

4. Water quality issues exist as a result of insufficiencies with the current Water Supply
Facility.

The NWB has imposed the requirement to produce an Annual Report. These Reports are for the
purpose of ensuring that the NWB has an accurate annual update of municipal activities during a
calendar year. This information is maintained on the public registry and is available to any interested
parties upon request. The Licensee’s attention is drawn to the attached standard form for completing
the Annual Report (see Attachment I).

The NWB has also imposed on the Licensee the requirement to produce an Operations and
Maintenance Manual for their sewage and solid waste operations. The purpose of an Operation and
Maintenance Manual is to assist Hamlet staff in the proper operation and maintenance of their waste
disposal facilities. The manual should demonstrate to the Nunavut Water Board that the Hamlet is
capable of operating and maintaining all waste disposal sites adequately. The Plan should be
completed using the Guidelines for the Preparation of an Operations and Maintenance Manual for
Sewage and Solid Waste Disposal Facilities in the Northwest Territories (Duong and Kent, 1996;
see Attachment 11).

The NWB believes that a license term of five (5) years is appropriate, and will allow enough time for
the Hamlet to establish a consistent compliance record with the terms and conditions of its licence.
It will also ensure that sufficient time is given to permit the Licensee to develop, submit, and
implement the plans required under its licence to the satisfaction of the NWB.

Water Use

The Municipality currently receives water from the Swan Lake water supply located 3.5km from the
Hamlet. Water is stored in the single-cell Water Lake reservoir, adjacent to the truck fill station,
prior to treatment. The water receives a chlorine treatment and is then distributed to the community
by truck. Water requirements for 2003 were reported as 44,487 m*. Demand for 2008 was not
reported in application. Utilizing the water demand formula developed by the Department of
Municipal and Community Affairs (Government of the Northwest Territories), projected demand
requirements for 2008 was calculated at 57,224 m®,

While concerns were expressed regarding the present water treatment system, no concerns were
expressed by the parties in their written submissions as to the amount of water required by the
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Applicant or the manner in which this water will be used. The Applicant has indicated that the
proposed water treatment system will address those water quality concerns which presently exist.
Accordingly, and based upon the projected requirements of the Hamlet, the Board has set the terms
and conditions in the water licence, which govern water usage and which are contained herein. The
maximum permitted usage of water by the Hamlet of Gjoa Haven, over the term of the water license
and for all purposes, has been set at 60,000 m® annually.

Deposit of Waste
Sewage

The Hamlet of Gjoa Haven utilizes a Sewage Disposal Facility approximately 1.5 km southeast from
the Municipality. This Sewage Disposal Facility consists of a 22,700 m® single-cell lagoon, which is
currently at capacity. The effluent from this lagoon proceeds downstream to the marine environment
through an undefined, natural wetland along a 1000 m flow path prior to entering the marine
environment.

Specific comments relevant to sewage disposal operations in the Hamlet were provided by DIAND,
and Environment Canada. DIAND and Environment Canada recommended that the Hamlet develop
appropriate Operations and Maintenance and Spill Contingency Plans. DIAND and Environment
Canada further recommended that the Hamlet take steps to remedy capacity and effluent quality
issues currently evidenced at the Sewage Disposal Facility.

Additionally, DIAND provided recommendations concerning effluent discharge criteria, which are
consistent with the Guidelines for the Discharge of Treated Municipal Wastewater in the Northwest
Territories (Northwest Territories Water Board; 1992), as well as specific recommendations
concerning the Monitoring Program. This Program is established to collect data on water quality to
assess the effectiveness of treatment for protection of public health and to assess potential impacts to
the environment associated with the municipal facilities. The Board concurs with these
recommendations, which are reflected in the terms and conditions of the Water Licence. The Board
also draws the attention of the Licensee to their requirements to implement the Quality
Assurance/Quality Control (QA/QC) Plan to be provided by the NWB. The purpose of the QA/QC
Plan is to ensure that samples taken in the field as part of the Monitoring Program will maintain a
high quality, so as to accurately represent the physical and chemical nature of the samples being
taken. It should also be noted that while minimum sampling requirements have been imposed,
additional sampling may be requested by an Inspector.

Solid Waste

The Hamlet’s solid waste management site is located adjacent to the Sewage Disposal system,
approximately 1.8 km southeast of the community. Waste is segregated, with a generic landfill area,
a bulky wastes area, and an area segregated for hazardous wastes. Combustible wastes are burned
regularly, and the landfill is compacted and covered annually.
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Recommendations relevant to solid waste disposal operations in the Hamlet were provided by
DIAND and Environment Canada. Both DIAND and Environment Canada recommended that the
Hamlet develop appropriate Operations and Maintenance and Spill Contingency Plans. DIAND and
Environment Canada further recommended that the Hamlet segregate hazardous materials such as
waste oils and batteries from municipal solid waste, and that these materials be disposed of off-site
in an approved facility. Additionally, DIAND and Environment Canada recommended the
appropriate management of waste oil at the solid waste site, so as to prevent the deposition of
hydrocarbons into water in contravention of the Fisheries Act. The Board concurs with these
recommendations, which are reflected in the terms and conditions of the Water Licence. Finally,
Environment Canada recommended the installation of a bermed hazardous waste containment area at
the solid waste site, so as to prevent the deposition of waste into water in contravention of the
Fisheries Act. The Board concurs that the Hamlet should give serious consideration to this
recommendation, and in the interim take whatever steps are practicable to prevent such depositions.





LICENCE NWB3GJO©8308 0409

Pursuant to the Nunavut Waters and Nunavut Surface Rights Tribunal Act and the Agreement Between the
Inuit of the Nunavut Settlement Area and Her Majesty the Queen in Right of Canada, the Nunavut Water
Board, hereinafter referred to as the Board, hereby grants to

HAMLET OF GJOA HAVEN

(Licensee)
of GJOA HAVEN, NUNAVUT, X0B 1J0

(Mailing Address)

hereinafter called the Licensee, the right to alter, divert or otherwise use water for a period subject to
restrictions and conditions contained within this licence:

NWB3GJ00308 0409
Licence Number

NUNAVUT 07
Water Management Area

GJOA HAVEN, NUNAVUT

Location

WATER USE AND WASTE DISPOSAL
Purpose

MUNICIPAL UNDERTAKINGS
Description

62,000 CUBIC METRES ANNUALLY
Quantity of Water Not to be Exceeded

JANUARY 8-2004- December17-2003 JANUARY
8, 2004
Date of Licence

JANUARY-31,-2009 January-31,-2008 JANUARY 31,
2009
Expiry Date of Licence

Dated this __17th  of December 2003 at Gjoa Haven, NU.

Original signed by:

Philippe di Pizzo
Chief Administrative Officer





PART A: SCOPE AND DEFINITIONS

1.

Scope

a. This Licence allows for the use of water and the disposal of waste for municipal
undertakings at the Hamlet of Gjoa Haven, Nunavut (68°30° N; 95°53’'W);

b. This Licence is issued subject to the conditions contained herein with respect to the
taking of water and the depositing of waste of any type in any waters or in any place
under any conditions where such waste or any other waste that results from the
deposits of such waste may enter any waters. Whenever new Regulations are made
or existing Regulations are amended by the Governor in Council under the Nunavut
Waters and Nunavut Surface Rights Tribunal Act, or other statutes imposing more
stringent conditions relating to the quantity or type of waste that may be so deposited
or under which any such waste may be so deposited, this Licence shall be deemed,
upon promulgation of such Regulations, to be subject to such requirements; and,;

C. Compliance with the terms and conditions of this Licence does not absolve the
Licensee from responsibility for compliance with the requirements of all applicable
Federal, Territorial and Municipal legislation.

Definitions

In this Licence: NWB3GJO83068 0409

“Act” means the Nunavut Waters and Nunavut Surface Rights Tribunal Act;

“Amendment” means a change to original terms and conditions of this licence requiring

correction, addition or deletion of specific terms and conditions of the licence; modifications

inconsistent with the terms of the set terms and conditions of the Licence;

“Analyst” means an Analyst designated by the Minister under Section 85 (1) of the Act;

“‘ Appurtenant undertaking’’ means an undertaking in relation to which a use of waters or
a deposit of waste is permitted by a licence issued by the Board;

“Average Concentration” means the arithmetic mean of the last four consecutive analytical
results for contained in composite or grab samples collected from the Waste Disposal
Facility’s final discharge point;






“Average Concentration For Faecal Coliforms™ means the geometric mean of the last four
consecutive analytical results for faecal coliforms contained in composite or grab samples
collected from the Waste Disposal Facility’s final discharge point;

“Board” means the Nunavut Water Board established under the Nunavut Land Claims
Agreement;

“Chief Administrative Officer’” means the Executive Director of the Nunavut Water Board;

“Commercial Waste Water’” means water and associated waste generated by the operation
of a commercial enterprise, but does not include toilet wastes or greywater;

“Composite Sample” means a water or wastewater sample made up of four (4) samples
taken at regular periods over a 24 hour period,;

“Effluent” means treated or untreated liquid waste material that is discharged into the
environment from a structure such as a settling pond or a treatment plant;

“Final Discharge Point”” means an identifiable discharge point of a Waste Disposal Facility
beyond which the Licensee no longer exercises care and control over the quality of the
Effluent;

“Freeboard” means the vertical distance between water line and crest on a dam or dyke's
upstream slope;

“Grab Sample” means a single water or wastewater sample taken at a time and place
representative of the total discharge;

“Greywater” means all liquid wastes from showers, baths, sinks, kitchens and domestic
washing facilities, but does not include toilet wastes;

“Inspector” means an Inspector designated by the Minister under Section 85 (1) of the Act;
“Licensee” means the holder of this Licence;

“Modification” means an alteration to a physical work that introduces new structure or
eliminates an existing structure and does not alter the purpose or function of the work, but
does not include an expansion, and changes to the operating system that are consistent with
the terms of this Licence and do not require amendment;

“Monitoring Program” means a monitoring program established to collect data on surface
water and groundwater quality to assess impacts to the freshwater aquatic environment of an
appurtenant undertaking;






“Nunavut Land Claims Agreement” (NLCA) means the ““Agreement Between the Inuit of
the Nunavut Settlement Area and Her Majesty the Queen in right of Canada” , including its
preamble and schedules, and any amendments to that agreement made pursuant to it;

“Sewage”” means all toilet wastes and greywater;

“Sewage Disposal Facilities” comprises the area and engineered lagoon and decant
structures designed to contain and treat sewage as described in the Application for Water
Licence filed by the Applicant on October 9, 2003 and illustrated in Drawing # 99-6790;

“Solid Waste Disposal Facilities” comprises the area and associated structures designed to
contain solid waste as described in the Application for Water Licence filed by the Applicant
on October 9, 2003 and illustrated in Drawing # 99-6790;

“Toilet Wastes” means all human excreta and associated products, but does not include
greywater;

“Waste” means, as defined in S.4 of the Act, any substance that, by itself or in combination
with other substances found in water, would have the effect of altering the quality of any
water to which the substance is added to an extent that is detrimental to its use by people or
by any animal, fish or plant, or any water that would have that effect because of the quantity
or concentration of the substances contained in it or because it has been treated or changed,
by heat or other means;

“Waste Disposal Facilities” means all facilities designated for the disposal of waste, and
includes the Sewage Disposal Facilities and Solid Waste Disposal Facilities, as described in
the Application for Water Licence filed by the Applicant on October 9, 2003 and illustrated
in Drawing # 99-6790; and

“Water Supply Facilities” comprises the area and associated intake infrastructure at the
Swan Lake and/or Water Lake Water Supply, as described in the Application for Water
Licence filed by the Applicant on October 9, 2003 and illustrated in Drawing #s 02-0602-
1000/1-4.

PART B: GENERAL CONDITIONS

1. The Licensee shall file an Annual Report with the Board not later than March 31st of the
year following the calendar year reported which shall contain the following information:

i. tabular summaries of all data generated under the “Monitoring Program”;

ii. the monthly and annual quantities in cubic metres of fresh water obtained from all
8





SOurces,;

ii. the monthly and annual quantities in cubic metres of each and all waste discharged,;

iv. a summary of modifications and/or major maintenance work carried out on the
Water Supply and Waste Disposal Facilities, including all associated structures and
facilities;

V. a list of unauthorized discharges and summary of follow-up action taken;

Vi. a summary of any abandonment and restoration work completed during the year and

an outline of any work anticipated for the next year;

vii.  a summary of any studies, reports and plans (e.g., Operation and Maintenance,
Abandonment and Restoration, QA/QC) requested by the Board that relate to waste
disposal, water use or reclamation, and a brief description of any future studies
planned;

viii.  any other details on water use or waste disposal requested by the Board by
November 1st of the year being reported; and

The Licensee shall comply with the “Monitoring Program” described in this Licence, and
any amendments to the “Monitoring Program” as may be made from time to time, pursuant
to the conditions of this Licence.

The “Monitoring Program” and compliance dates specified in the Licence may be modified
at the discretion of the Board.

Meters, devices or other such methods used for measuring the volumes of water used and
waste discharged shall be installed, operated and maintained by the Licensee to the
satisfaction of an Inspector.

The Licensee shall, within ninety (90) days after the first visit of the Inspector, post the
necessary signs, where possible, to identify the stations of the “Monitoring Program.” All
signage postings shall be in the Official Languages of Nunavut, and shall be located and
maintained to the satisfaction of an Inspector.

The Licensee shall immediately report to the 24-Hour Spill Report Line (867-920-8130) any
spills of Waste, which are reported to or observed by the Licensee, within the municipal
boundaries or in the areas of the Water Supply or Waste Disposal Facilities.

The Licensee shall ensure a copy of this Licence is maintained at the municipal office at all
times.





8.

9.

Any communication with respect to this Licence shall be made in writing to the attention of:

Chief Administrative Officer:

Executive Director

Nunavut Water Board

P.O. Box 119

Gjoa Haven, NU XO0B 1J0
Telephone:  (867) 360-6338
Fax: (867) 360-6369

Inspector Contact:

Water Resources Officer

Nunavut District, Nunavut Region
P.O. Box 100

Igaluit, NU X0A 0HO
Telephone:  (867) 975-4298
Fax: (867) 979-6445

(iii)  Analyst Contact:

Taiga Laboratories

Department of Indian and Northern Affairs
4601 - 52 Avenue, P.O. Box 1500
Yellowknife, NT X1A 2R3

Telephone: (867) 669-2781

Fax: (867) 669-2718

The Licensee shall submit one paper copy and one electronic copy of all reports, studies, and
plans to the Board. Reports or studies submitted to the Board by the Licensee shall include a

detailed executive summary in Inuktitut.

PART C: CONDITIONS APPLYING TO WATER USE
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1. The Licensee shall obtain all fresh water from the Swan Lake and/or Water Lake Water
Supply using the Water Supply Facilities or as otherwise approved by the Board.

2. The annual quantity of water used for all purposes shall not exceed 62,000 cubic metres.
3. The Licensee shall maintain the Water Supply Facilities to the satisfaction of the Inspector.
4. The water intake hose used on the water pumps shall be equipped with a screen with a mesh

size sufficient to ensure no entrainment of fish.

PART D: CONDITIONS APPLYING TO WASTE DISPOSAL

1. The Licensee shall direct all Sewage to the Sewage Disposal Facilities or as otherwise
approved by the Board.

2. All Effluent discharged from the Sewage Disposal Facilities at Monitoring Program Station
GJO-4 shall meet the following effluent quality standards:

Maximum Average

Parameter Concentration
Faecal Coliforms 1 x 10*CFU/dI
BODs 80 mg/L
Total Suspended Solids 100 mg/L
Oil and grease No visible sheen
pH between 6 and 9
3. A Freeboard limit of 1.0 metre, or as recommended by a qualified geotechnical engineer and

as approved by the Board, shall be maintained at all dams, dykes or structures intended to
contain, withhold, divert or retain water or wastes.

4. The Licensee shall advise an Inspector at least ten (10) days prior to initiating any decant of
the sewage lagoon.

5. The Sewage Disposal Facility shall be maintained and operated, to the satisfaction of an
Inspector in such a manner as to prevent structural failure.

6. The Licensee shall dispose of and contain all solid wastes at the Solid Waste Disposal
Facilities or as otherwise approved by the Board.
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The Licensee shall implement measures to ensure hazardous materials and/or leachate from
the Solid Waste Disposal Facility does not enter water.

The Licensee shall submit to the Board for review within six (6) months of the issuance of
this license a report identifying each Final Discharge Point. The report shall at least include:

a. Plans, specifications and a general description of each Final Discharge Point together
with its specific geo-referenced location;

b. A description of how each Final Discharge Point is designed and maintained.

If, during the term of this Licence, additional Final Discharge Points are identified, the
Licensee shall submit the information as required by Part D, Item 8 for each new Final
Discharge Point within 30 days after the discharge point is identified and at least 60 days
prior to depositing Effluent from the new Final Discharge Point and/or proposed changes are
made to a Final Discharge Point.

PART E: CONDITIONS APPLYING TO MODIFICATION AND CONSTRUCTION

1.

The Licensee shall submit to the Board for approval design drawings stamped by a qualified
engineer registered in Nunavut prior to the construction of any dams, dykes or structures
intended to contain, withhold, divert or retain water or wastes.

The Licensee may, without written approval from the Board, carry out modifications to the
Water Supply and Waste Disposal Facilities provided that such modifications are consistent
with the terms of this Licence and the following requirements are met:

I. the Licensee has notified the Board in writing of such proposed modifications at least
sixty (60) days prior to beginning the modifications;

ii. said modifications do not place the Licensee in contravention of the Licence or the
Act;

iii. the Board has not, during the sixty (60) days following notification of the proposed
modifications, informed the Licensee that review of the proposal will require more
than sixty (60) days; and

iv. the Board has not rejected the proposed modifications.
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3. Modifications for which all of the conditions referred to in Part E, Item 1, have not been met
may be carried out only with written approval from the Board.

4. The Licensee shall provide as built plans/drawings of the modifications referred to in this
Licence within ninety (90) days of completion of the modifications.

PART F: CONDITIONS APPLYING TO OPERATION AND MAINTENANCE

1. The Licensee shall, within 6 months of the issuance of this license, submit to the Board for
approval, a Plan for the Operation and Maintenance of the Sewage and Solid Waste Disposal
Facilities in accordance with “Guidelines for Preparing an Operation and Maintenance
Manual for Sewage and Solid Waste Disposal Facilities (October 1996). This Plan shall
specifically address the hazardous waste disposal and operational issues at the Solid Disposal
Facility, as well as the operational issues identified at the Sewage Disposal Facility, which
were identified in the August 22, 2002 DIAND Inspection Report.

2. The Licensee shall implement the Plan specified in Part F, Item 1 as and when approved by
the Board.
3. The Licensee shall revise the Plan referred to in Part F, Item 1, if not acceptable to the Board.

The revised Plan shall be submitted to the Board for approval within thirty (30) days of
notification of the Board decision

4. If, during the period of this Licence, an unauthorized discharge of waste occurs, or if such a
discharge is foreseeable, the Licensee shall:

I. employ the appropriate contingency plan as provided for in the Operation and
Maintenance Plan;

ii. report the incident immediately via the 24-Hour Spill Reporting Line at (867) 920-
8130 and to an Inspector; and

iii. submit to an Inspector a detailed report on each occurrence not later than thirty (30)
days after initially reporting the event.

5. In the absence of a contingency plan contained within an approved Operation and
Maintenance Plan, and should during the period of this Licence an unauthorized discharge of
waste occur, or if such a discharge is foreseeable, the Licensee shall:

i. take whatever steps are immediately practicable to protect human life, health and the
environment;
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without delay seek guidance from the Departments of Community Government and
Transportation and Sustainable Development with regards to mitigation and remedial
actions required to address the discharge;

report the incident immediately via the 24-Hour Spill Reporting Line at (867) 920-
8130 and to an Inspector; and

submit to an Inspector a detailed report on each occurrence not later than thirty (30)
days after initially reporting the event.

PART G: CONDITIONS APPLYING TO ABANDONMENT AND RESTORATION

1.

The Licensee shall submit to the Board for approval an Abandonment and Restoration Plan at
least six (6) months prior to abandoning any facilities and the construction of new facilities to
replace existing ones. The Plan shall include, but not be limited to where applicable:

i

ii.
iii.
iv.
V.
Vi.
Vii.
Viii.

Xi.
Xii.

water intake facilities;

the water treatment and waste disposal sites and facilities;
petroleum and chemical storage areas;

any site affected by waste spills;

leachate prevention;

an implementation schedule;

maps delineating all disturbed areas, and site facilities;
consideration of altered drainage patterns;
type and source of cover materials;
future area use;

hazardous wastes; and
a proposal identifying measures by which restoration costs will be financed by the
Licensee upon abandonment.

The Licensee shall implement the plan specified in Part G, Item 1 as and when approved by
the Board.

The Licensee shall revise the Plan referred to in Part G, Item 1 if not approved. The revised
Plan shall be submitted to the Board for approval within thirty (30) days of receiving
notification of the Board's decision.

The Licensee shall complete the restoration work within the time schedule specified in the
Plan, or as subsequently revised and approved by the Board.

PART H: CONDITIONS APPLYING TO THE MONITORING PROGRAM

1.

The Licensee shall maintain Monitoring Stations at the following locations:
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Monitoring Station

GJO-1

GJO-2

GJO-3

GJO-4

Description

Raw water supply at the Swan Lake Water Supply prior
to treatment

Effluent discharge from the Final Discharge Point of the
Solid Waste Disposal Facilities

Raw Sewage at truck offload point

Effluent discharge from the Final Discharge Point of the
Sewage Disposal Facilities

2. The Licensee shall sample monthly at Monitoring Station GJO-2 and GJO-4 during the
months of May to August, inclusive. Samples shall be analyzed for the following parameters:

BOD

pH

Total Suspended Solids
Nitrate-Nitrite

Total Phenols

Sodium

Magnesium

Total Arsenic

Total Copper

Faecal Coliforms
Conductivity
Ammonia Nitrogen

Oil and Grease (visual)
Sulphate

Potassium

Calcium

Total Cadmium

Total Chromium

Total Iron Total Lead
Total Mercury Total Nickel
Total Zinc
3. The Licensee shall measure and record in cubic metres the monthly and annual quantities of

water pumped from Monitoring Station GJO-1 for all purposes.

4. The Licensee shall measure and record in cubic metres the monthly and annual quantities of
raw sewage offloaded from trucks at Monitoring Station GJO-3 for all purposes.

5. Additional sampling and analysis may be requested by an Inspector.

6. The Licensee shall conform to the Quality Assurance/Quality Control (QA/QC) Plan which
shall be provided to the Licensee by the NWB within 120 days of the issuance of this

license.
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10.

11.

All sampling, sample preservation and analyses shall be conducted in accordance with
methods prescribed in the current edition of Standard Methods for the Examination of Water
and Wastewater, or by such other methods approved by the Board.

All analyses shall be performed in a Canadian Association of Environmental Analytical
Laboratories (CAEAL) Certified Laboratory, or as otherwise approved by an Analyst.

The Licensee shall measure and record the annual quantities of sewage solids removed from
the Sewage Disposal Facility.

The Licensee shall, unless otherwise requested by an Inspector, include all of the data and
information required by the “Monitoring Program” in the Licensee's Annual Report, as
required per Part B, Item 1.

Modifications to the Monitoring Program may be made only upon written approval of the
Chief Administrative Officer.
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P.O. Box 119 022> ALnarc bNLM

Gjoa Haven, NU XO0B 1J0 NUNAVUT WATER BOARD

Tel: (867) 360-6338 NUNAVUT IMALIRIYIN KATIMAYINGI
Fax: (867) 360-6369 OFFICE DES EAUX DU NUNAVUT

File: 3BM-GJO0409

September 15, 2008

Mr. David Boyle, Manager, Community Planning
Dept. of Community and Government Services
P.O. Box 272
Kugluktuk, NU
X0B 0EO
Email: dboyle@gov.nu.ca

saogjoa@qinig.com

RE: 3BM-GJO0409 Type “B” — Amendment No.1
Dear Mr. Boyle:

Please find attached, Amendment No.1 to Licence No. 3BM-GJO0409 Type “B” issued to the Hamlet of
Gjoa Haven by the Nunavut Water Board (NWB) (Motion 2008-05-11) pursuant to its authority under
Avrticle 13 of the Agreement between the Inuit of the Nunavut Settlement Area and Her Majesty the Queen
in Right of Canada and the Nunavut Waters and Nunavut Surface Rights Tribunal Act. The terms and
conditions of the original Licence related to water use and waste disposal remain an integral part of this
approval.

The NWB strongly recommends that the Licensee consult the comments received by interested persons

on issues identified. This information is attached for your consideration.

Sincerely,
A/
Thomas Kabloona

A/Chief Executive Officer

Enclosure: Licence No. 3BM-GJO0409 - Amendment No.1
GN-DOE and INAC Comments

Cc: Distribution - Kitikmeot
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Licence 3BM-GJO0409 Amendment No.1

LICENCE AMENDMENT No. 1

Licensee: Hamlet of Gjoa Haven
Licence No: 3BM-GJO0409 Type “B”
Licence Issued: January 8, 2004

Effective Date: September 4, 2008

Pursuant to its authority under Article 13 of the Agreement between the Inuit of the Nunavut Settlement
Area and Her Majesty the Queen in Right of Canada and the Nunavut Waters and the Nunavut Surface
Rights Tribunal Act, the Nunavut Water Board hereby grants the following Licence amendment.

The Licence issued January 8, 2004 with an expiry date of January 31, 2009 shall be amended to include
the following terms and conditions, with respect to the use of water and deposit of waste during municipal

construction and maintenance activities, to allow for the construction of a culvert and the realignment of a
small creek within the hamlet of Gjoa Haven at latitude 68° 37” 30” N and longitude 95° 51° 56 W.

The Licence, (Page 8), shall be amended to indicate the following:

PART B: GENERAL CONDITIONS

Amend Item 1
Annual Report
Add:

iX. A written summary and photographs of the culvert’s installation and
creek alignment shall be included in a 3BM-GJO0409 annual report for
the year of their construction.

PART E: CONDITIONS APPLYING TO MODIFICATION AND CONSTRUCTION

Add Item 5 The Licensee shall install a culvert as indicated in “Sketch Showing Proposed
Subdivision Gjoa Haven Page 1 of 2” as well as realign a creek as indicated in “Sketch
Showing Proposed Subdivision Gjoa Haven Page 2 of 2”.

Add Item 6 The Licensee shall ensure that any chemicals, petroleum products or wastes associated
with the undertaking do not enter any water body.

Add Item 7 The Licensee shall ensure that all fill material used is from an approved source and shall
be free of contaminants.

Add Item 8 Licensee is to use erosion control measures (i.e., silt curtains) to prevent and minimize
erosion and adverse effects on water quality if there is water flow during the installation
of the culvert as well as during the creek realignment.

Add Item 9 Explosives shall not be used in the construction of the watercrossing or to facilitate the
installation of a culvert.





Add Item 10

Add Item 11

Add Item 12

Add Item 13

Add Item 14

Add Item 15

Add Item 16

Add ltem 17

Licence 3BM-GJO0409 Amendment No.1

Dredging, infilling, or excavation of the channel shall not be conducted upstream or
downstream of the culvert installation location without first implementing mitigation
mechanisms such as silt screens to prevent sedimentation and erosion.

The Licensee shall install the culvert in a location that minimized disturbance to riparian
vegetation.

Sedimentation and erosion shall be minimized through the use of erosion control
measures.

During installation of the culvert machinery should not enter into the watercourse and
disturbance to the banks of the watercourse shall be minimized.

Watercrossings should be constructed using clean rocks of appropriate size that do not
generate acid and do not fracture or breakdown readily.

Materials used for the construction shall not be taken from below the ordinary high water
mark of any water body.

Revegetation of disturbed areas should be encouraged whenever possible.

The culvert shall not alter the natural flow rate or discharge volume of the watercourse.

All remaining terms and conditions of the Licence 3BM-GJO0409 Type ‘B” dated January 8, 2004

still apply.

This Licence Amendment issued and recorded at Gjoa Haven, NU on_September 4, 2008.

Approved by,

i/

Thomas Kabloona
A/Chief Executive Officer
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HAMLET OF GJOA HAVEN

ENVIRONMENTAL MONITORING PROGRAM CHECKLIST

PRE-SAMPLING ACTIVITIES

Bottle Order At least two weeks before upcoming environmental sampling (see Environmental Monitoring Program
Schedule in Appendix E), send a request to the contract laboratory for the appropriate sample sets
(bottles) for the required sampling test groups (see Condition 2 of Part H of Nunavut Water Board
Licence 3BM-GJO0409)

Personal Ensure that the required personal protective equipment (PPE), such as latex gloves, is on hand

Protective before commencing the environmental monitoring program.

Equipment

Bottle Shipment

Ensure that the bottle shipment has arrived from the contract laboratory in time for the sampling
program and verify the integrity of all sampling containers. Report any missing or broken bottles to
the contract laboratory as soon as possible, so that replacement bottles may be shipped.

Sampling
Location
Inspections

Perform an initial inspection of all routinely-monitored sampling locations before the commencement
of the monitoring program. Make note of any equipment damage or conditions that may prevent the
collection of the environmental monitoring program samples.

GENERAL SAMPLING INSTRUCTIONS

Prevention of
Cross-
Contamination

Ensure that any laboratory provided sampling instructions are strictly followed. Latex or nitrile gloves
should be worn during sampling and should be replaced with fresh gloves after all sample containers
are filled at each sampling location. Dedicated sampling equipment such as sampling poles should
be cleaned with soap and water after each sample is collected to prevent cross-contamination. As a
general recommendation, please refrain from using insect repellant, disinfection hand gel or other
chemical products before and during sample collection. Also, please refrain from smoking during
sample collection.

Sample Care
(including
Packing of
Cooler)

All sample containers should be tightly sealed and properly labelled with the sample ID, date and
time of sample collection, location of sample collection and parameters to be analyzed. The outside
of the bottles should be cleaned with soap and water and dried prior to placing the samples in the
cooler. The samples should be stored on ice in a cooler until delivery to the laboratory. A chain of
custody form should be filled out completely and be used to track the samples and placed in the
cooler with the samples, in a ziplock bag. Keep the last page of the Chain of Custody and give it to
the Hamlet Foreman for their records.

RAW WATER SUPPLY

Sampling Station
GJO-1

Station GJO-1 (see Figure 2) is a raw water supply (from Swan Lake) volume monitoring location.
The water licence does not require the collection of any water samples from this location. Measure
and record (in m3) the monthly and annual quantities of water pumped from Station GJO-1.

SOLID WASTE DISPOSAL FACILITIES

Sampling Station
GJO-2

Landfill runoff is collected monthly during the months of May to August, inclusive (see Schedule in
Appendix E for timing and list of parameters to be sampled). Runoff samples are collected from the
receiving water body (see Figure 2) by immersing the sample bottle into the runoff stream neck first
to a depth of 5 to 10 cm (if possible). The sampling container is filled with runoff and the sample
bottle is raised neck first to prevent sample spillage.

Sampling Station
GJO-5

Landfill runoff is collected from the landfill leachate pond prior to decanting. Runoff samples are
collected from the pond (see Figure 2) by immersing the sample bottle into the pond neck first to a
depth of 5 to 10 cm (if possible). The sampling container is filled with runoff and the sample bottle is
raised neck first to prevent sample spillage.

SEWAGE DISPOSAL FACILITIES

Sampling Station
GJO-4

Effluent discharge is collected monthly from the Sewage Disposal Facilities (see Figure 2) during the
months of May to August, inclusive (see Schedule in Appendix E for timing and list of parameters to
be sampled). Effluent samples are collected from the lagoon by immersing the sample bottle into the
lagoon neck first to a depth of 5 to 10 cm (if possible). The sampling container is filled with runoff

1 “ex P
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exp Services Inc.

Hamlet of Gjoa Haven
Environmental Monitoring Program Checklist

and the sample bottle is raised neck first to prevent sample spillage.

POST-SAMPLING ACTIVITIES

Sample Shipment | See Sample Care section for sampling handling and cooler packing instructions. Ensure all samples
are shipped to the contract laboratory immediately after the completion of the environmental
monitoring event to ensure that the hold times are respected for the various parameters. Follow-up O
with the contract laboratory on the day after the samples were shipped to ensure that the samples
were collected from the air cargo facility and received by the contract laboratory for analysis.

Analytical Ensure that the analytical results for the environmental monitoring program samples are received
Results within the specified turn-around time. Follow-up with the contract laboratory if the results are not
provided as expected to ensure timely reporting to the Nunavut Water Board (as required by Water u

Licence 3BM-GJO0409).

Checklist Performed By:

Name Signature Date

: “exp.
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TAIGA TAIGA ENVIRONMENTAL LABORATORY FIELD
LABORATOIRE ENVIRONNEMENTAL TAIGA SHEET
R 4601 — 52 Avenue, P.O. Box 1500, Yellowknife, NT, X1A 2R3
Tel: (867) 669-2788 o Fax: (867) 669-2718
Erviranmentsl Laberatery «
casorstary www.taiga.gc.ca

Send Results & Invoice to: , )

(Please notify if results or invoice are to be sent to different locattons) Client Project No: _

Company/Agency: H a c.w/bg 7‘ O'FG! ioa. Haven Date collected: Y o fg / 3

Address: Time collected: 1E 45d44"4 { GTo —2), 12:15¢M @30

Sampler: Tohin Smith
City/Town: N Province/Territory: N'U Location: _ H .| ‘

Postal Code: _Y 0% 130

Rush Required: QYes @fo

. ; i " b Note: Analysis may be sub ‘acted without prior notice
Phone: —&1- '23 - L/‘)_é'-’ Fax: %6? ?87 65"3 See reverse for how to complete form and sampling protocols
E-mail: }‘7‘"”‘ - S th@ @M ['C""A Date Received: Received By:
Signature : P Comments:
(Laboratory use only)
-WATER SAMPLES -
Sample Type (freshwater, astewater,
e TP e g sy | Waskected | ek wader
Client Sample ID _
(As it should appear on final report) G 30 - Z G' IO q
Taiga Sample 1D (Laboratory use only)
Bottle Type and Parameter [¥] ,I'LEASE CHECK PARAMETERS REQUESTED BELOW:
| pH, Conductivity, Alkalinity _ j f“ ond | Ak k/pH  “Cond | Alk | pH [ Cond | Alk
Individual Anions  Suite 0 ‘/ﬁlf INO:-N | ya— Cl % {F IN0,-N [NO.N [ci [s0, __l' INO»N NOw-N
Total Nitrite (NO,) + Nitrate (NOs) 0, + NO-N 0, + NO-N _ NOj#+NOyN_ |
Individual Cations _ Suite (] ' Ca /Mg Na vt KA Ca M/ Na S K A Ca Mg [Na K
Hardness (Calculated) ‘Hardness ‘Hardness Hardness
Reactive Silica SiO, Si0, $iO-
| Laboratory use only Rec'd Y N Rec'd Y N Rec'd. Y N
Chlorine: Total, Residual T.Q [ R T.Cl | RC T.Cl |_ R
Chemical Oxygen Demand COD COD COD
Color Apparent True Apparent |  True Apparent | True
Turbidity _Turbidity 17, Tubidy ~ Tubidity
Total Suspended Solids, Dissolved Solids | /7SS TDS VTS | TDs | 1SS | TDs
Ammonia VN, NH: NH:-N
Phosphorus: Total, Dissolved, Ortho TP bP | OP T DP  Or P DP | oP
 Carbon: Total, Dissolved TOC ~ DOC TOC | DOC T_O_C DO_C
'Nitrogen: Total, Dissolved TN | DN TN_ | DN T™ | DN
Visible Oil and Grease Visible /Visnble Visible
| Laboratory use only Received: Y N Received: Y N Received . Y N
= Fecal Coliforms (FC) FC v FC FC
§ Total Coliforms (TC), E.Coli (BC) | TC | EC T | B | 1¢ | EC
m Fecal Streptococcus (FS) FS FS FS
Received Y N T °C JReceived Y N T °C JReceived Y N T “C
Laboratory use only Stenle container Y N Sterile container. Y N Sterile container Y N
Biological Oxygen Demand BOD BOD BOD
arbonaceous BOD CBOD CBOD CBOD _
Laboratory use only hRecelved Y N T °C Received Y N T °C JReceived Y N T °C
PP:_::::V?: ;?so;fé?::ﬂ: N Pres 5/ Filt ' Pres Pres ?Filt | Pres! Pres iFllt Pres
ICP-MS(1): €4 Cr, Cu. Co. Mn, Ni, Pb, Total Dissolved Total Dissohed | Total Dissolved
ICP-M8(2): 25 element scan ncludes As Total Dissolved Total | Dissolved Total Dissolved
(not B, Bi, Hg, Sn) | | J
Individual Metals by ICP-M
ple °'(':°‘:°E‘:°hc“;‘° Al Y] LZ’IB“’ Be, ‘A)tal Dissolved Total Dissolved fotal Dissolved
i, Pb, Rb, Sb. Se. Sn, Sr, T TI, U, V/
Laboratory use only TMrec'd Y N |DM rec’d Y N [TMrec'd Y N [DM rec’d Y N L‘I’Mrec'd: Y N ]DM rec’'d. YN
Hexane Extractable Material (O&G) HEM HEM HEM
l_.Laboratory use only Rec'd Y N Pres Y N JRec'd Y N Pres Y N JRec'd Y N  Pres Y N
BTEX, Purgeable HC (40mL x 2 vials) BTEX Pug HC | BTEX | PurgHC BTEX | Purg HC
Extractable HC (1L amber glass bottle) Ext HC Ext HC Ext HC
Trihalomethanes (40 mL x 2 vials) THM THM THM
| Laboratory use only Vialrec’d Y N |Extrec'd Y N [Vialrec'd Y N [Exl tec’d Y N |vislrec'd YN [Extrec’d: Y N
{Other: see special request form TYotol Pheonols otal Phenols

For safety purposes, please disclose any contaminants (e.g. heavy metals, cyanide, etc.) l

that may be present at high levels and pose a risk to human health

Taiga Environmental Laboratory
Taiga Field Sheet
Revision 4 Effective Date 18-Jan-10

Page __of
Form ID: FOR Q005 File ID: 551.4.4.5
FOR Q005 — Taiga Field Sheet Revision 4
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Vo
: R C A I_ A CALA Directory of Laboratories

Canadian Association for

~
Laboratory Accreditation Inc.

Membership Number: 2635
Laboratory Name: Taiga Environmental Laboratory
Parent Institution: Aboriginal Affairs and Northern Development Canada (AANDC)
Address: P.O. Box 1500 4601 - 52nd Avenue Yellowknife NT X1A 2R3
Contact: Ms. Angelique Ruzindana Umunyana
Phone: (867) 669-2781
Fax: (867) 669-2718
Email: angelique.ruzindanaumunyana@aandc-aadnc.gc.ca

Standard: Conforms with requirements of ISO/IEC 17025
Clients Served: All Interested Parties
Revised On: August 13, 2013
Valid To: February 5, 2014

Scope of Accreditation

Solids (Inorganic)

Metals - Soil, Sediment (079)

TEL 061; modified from EPA SW-846 METHOD 3050 A
ICP/MS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium

T “OSDWA’ indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
regulations under the Ontario “Safe Drinking Water Act’ (2002).

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as
scope extensions, voluntary withdrawal of tests by the laboratory and suspension. Scopes are published by the CALA via the Internet at
http:/Mwww.cala.ca/cala_directories.htmi





Strontium
Tin
Titanium
Uranium
Vanadium
Zinc
Solids (Inorganic)
Moisture - Soil (030)
TELO07; CWS-PHC CCME Tier 1
GRAVIMETRIC
Moisture

Solids (Organic)
BTEX - Soil (072)
TEL 038; modified from USEPA 5030 B, 602, 502.2
GC/MS - PURGE AND TRAP
Benzene
Ethylbenzene
m/p-xylene
o-xylene
Toluene

Solids (Organic)
Petroleum Hydrocarbons (PHC) - Soil (073)
TEL 057, modified from USEPA SW 846 METHODS 3500 B, 3541, 3630 C, 8100, 8310
GC/FID - EXTRACTION
F2: C10-C16
F3: C16-C34
F4: C34-C50

Solids (Organic)

Petroleum Hydrocarbons (PHC) - Soil (075)

TEL 046; modified from US EPA SW-846 METHODS 5030, 8000, 8015, 8260 B
SOXTHERM EXTRACTION - GRAVIMETRIC

F4: Gravimetric

Solids (Organic)
Polycyclic Aromatic Hydrocarbons (PAH) - Soil (071)
TEL 047; modified from USEPA SW 846 METHODS 3500 B, 3541, 3630 C, 8100, 8310
GC/MS - EXTRACTION
Acenaphthene
Acenaphthylene (Parameter suspended on 8/14/2013)
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (g,h,i) perylene
Chrysene (Parameter suspended on 8/14/2013)
Dibenzo (a,h) anthracene
Fluoranthene
Fluorene
Indeno (1,2,3 - cd) pyrene
Naphthalene
Phenanthrene
Pyrene

t “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
regulations under the Ontario “Safe Drinking Water Act” (2002).

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as
scope extensions, voluntary withdrawal of tests by the laboratory and suspension. Scopes are published by the CALA via the Internet at
hitp:/iwww.cala.ca/cala_directories.html





Water (Inorganic)

Alkalinity - Water (066)

TEL 060:PC TITRATE; modified from SM 2320 A, B
AUTO TITRIMETRIC

Alkalinity (pH 4.5)

Water (Inorganic)

Ammonia as Nitrogen - Water (089)

TEL 068; modified from SM 4500-NH3 G
COLORIMETRIC - DISCRETE

Ammonia

Water (inorganic)

Anions - Water (059)

TEL 055; modified from SM 4110 B
ION CHROMATOGRAPHY
Chloride
Fluoride
Nitrate
Nitrite
Sulfate

Water (Inorganic)
Biochemical Oxygen Demand (BOD) - Water (004)
TEL 019/TEL 071; modified from SM 5210 A, B
D.O. METER/PC-BOD
BOD (5 day)
CBOD (5 day)

Water (Inorganic)

Carbon - Water (029)

TELO033; maodified from SM 5310 B
INFRARED

Organic Carbon

Water (Inorganic)

Cations - Water (042)

TELO055; modified from SM 4110 B
|ION CHROMATOGRAPHY
Calcium
Magnesium
Potassium
Sodium

Water (inorganic)
Chemical Oxygen Demand (COD) - Water (061)
TEL 016; modified from SM 5220 D

REFLUX - COLORIMETRIC

CcoD

Water (Inorganic)

Colour - Water (063)

TEL 051; modified from SM 2120 C
HACH - SPECTROPHOTOMETRIC
Apparent Color
True Colour

t “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
regulations under the Ontario “Safe Drinking Water Act” (2002).

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as
scope extensions, voluntary withdrawal of tests by the laboratory and suspension. Scopes are published by the CALA via the Internet at
http:/mww.cala.ca/cala_directories.htmi





Water (Inorganic)

Conductivity - Water (068)

TEL 059:PC TITRATE; madified from SM 2510 B
AUTO CONDUCTIVITY METER

Conductivity (25°C)

Water (Inorganic)
Dissolved Metals - Water (013)
TEL035; modified from US EPA 200.8

ICP/MS

Aluminum

Antimony

Arsenic

Barium

Beryllium

Boron

Cadmium

Cesium

Chromium

Cobalt

Copper

Iron

Lead

Lithium

Manganese

Molybdenum

Nickel

Rubidium

Selenium

Silver

Strontium

Thallium

Tin

Titanium

Uranium

Vanadium

Zinc
Water (Inorganic)
Hexane Extractable Material (Oil and Grease) - Water (060)
TEL 024: HEM AND SGT-HEM; modified from US EPA 1664 A, REVISION A

SOLID PHASE EXTRACTION

Mineral Oil and Grease

Total Oil and Grease

Water (Inorganic)
Mercury - Water (080)

TEL 062; modified from EPA 245.7
ATOMIC FLUORESCENCE MERCURY ANALYSIS SYSTEM

Mercury

Water (Inorganic)

pH - Water (067)

TEL 058:PC TITRATE; modified from SM 4500-H+ A, B
AUTO - pH METER

pH

t "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
requlations under the Ontario “Safe Drinking Water Act” (2002).

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as
scope extensions, voluntary withdrawal of tests by the laboratory and suspension. Scopes are published by the CALA via the Internet at
hitp://iwww.cala.ca/cala_directories.htmi





Water (Inorganic)

Phosphate - Water (087)

TEL 069; modified from SM 4500-P F
DISCRETE ANALYZER

Phosphate

Water (Inorganic)

Reactive Silica - Water (090)

TEL 070; modified from SM 4500-Si F
COLORIMETRIC - DISCRETE ANALYZER

Reactive Silica

Water (Inorganic)

Solids - Water (011)

TELO08, TELO09; modified from SM 2540 C, D
GRAVIMETRIC
Total Dissolved Solids
Total Suspended Solids

Water (Inorganic)

Total and Dissolved Nitrogen - Water (086)

TEL 066; modified from ISO/TR 11905:1997(E) and ASTM D 5176-91
PYROLYSIS AND CHEMILUMINESCENCE DETECTION
Dissolved Nitrogen
Total Nitrogen

Water (inorganic)

Total and Dissolved Phosphorus - Water (088)

TEL 069; modified from SM 4500-P F
COLORIMETRIC - DISCRETE
Dissolved Phosphorus
Total Phosphorus

Water (inorganic)

Total Metals - Water (054)

TELO035; modified from US EPA 200.8
ICP/MS
Aluminum
Arsenic
Barium
Beryllium
Boron
Cadmium
Cesium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Manganese
Mercury
Molybdenum
Nickel
Rubidium
Selenium
Silver
Strontium

1 "OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
regulations under the Ontario “Safe Drinking Water Act” (2002).

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as
scope extensions, voluntary withdrawal of tests by the laboratory and suspension. Scopes are published by the CALA via the Internet at
http://www.cala.ca/cala_directories.htmi





Thallium
Tin
Titanium
Uranium
Vanadium
Zinc
Water (inorganic)
Turbidity - Water (028)
TELO006; modified from SM 2130 B
NEPHELOMETRY
Turbidity

Water (Microblology)

Coliforms - Water (045)

TELO053; modified from IDEXX QUANTI-TRAY
MOST PROBABLE NUMBER (QUANTI-TRAY)
Escherichia coli (E. coli)
Total Coliforms

Water (Microbiology)

Fecal (Thermotolerant) Coliforms - Water (041)

TELO17; modified from SM 9222 D
MEMBRANE FILTRATION (mFC)

Fecal (Thermotolerant) Coliforms

Water (Microblology)
Fecal Streptococci - Water (055)
TEL053; modified from IDEXX QUANTI-TRAY
MOST PROBABLE NUMBER (QUANTI-TRAY)

Fecal Streptococcus

Water (Organic)
BTEX - Water (070)
TEL 037 (BTEX); modified from USEPA METHOD 5030 B, 602, 502.2
GC/MS - PURGE AND TRAP
Benzene
Ethylbenzene
m/p-xylene
o-xylene
Toluene

Water (Organic)

Extractable Hydrocarbons - Water (085)

TEL 067; modified from SM 6010 and USEPA 3510C, 3630C
GC/FID - SOLID PHASE EXTRACTION

C10-C50

Water (Organic)

Purgeable Hydrocarbons - Water (084)

TEL 044, modified from USEPA SW-846 5030, 8000, 8015, 8260B
GC/FID - PURGE AND TRAP

C6-C10

Water (Organic)

Trihalomethanes (THM) - Water (077)

TEL039 (THM); modified from USEPA 5030 B, 602, 502.2
GC/MS - PURGE AND TRAP

Bromodichloromethane

T “OSDWA" indicates the appendix is used for the analysis of Ontario drinking water samples, which is subject to the rules and related
regulations under the Ontario “Safe Drinking Water Act” (2002).

The list of tests and measurement capabilities for which a laboratory is accredited can change at any time due to circumstances such as
scope extensions, voluntary withdrawal of tests by the laboratory and suspension. Scopes are published by the CALA via the internet at
http:/iwww.cala.ca/cala_directories.htmi






