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LIMITATIONS OF REPORT

This report and its contents are intended for the sole use of Yukon Government – Site Assessment and Remediation Unit and

their agents. Tetra Tech EBA Inc. (Tetra Tech EBA) does not accept any responsibility for the accuracy of any of the data, the

analysis, or the recommendations contained or referenced in the report when the report is used or relied upon by any Party other

than Yukon Government – Site Assessment and Remediation Unit, or for any Project other than the proposed development at the

subject site. Any such unauthorized use of this report is at the sole risk of the user. Use of this report is subject to the terms and

conditions stated in Tetra Tech EBA’s Services Agreement. Tetra Tech EBA’s General Conditions are provided in Appendix A of

this report.
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1.0 INTRODUCTION

Tetra Tech EBA Inc. (Tetra Tech EBA) was retained by the Government of Yukon (YG) – Site Assessment and

Remediation Unit (SARU) under Standing Offer Agreement (SOA) No. SARU-2014-SOA-TETRA-TECH-EBA to

install groundwater monitoring wells and conduct a hydrogeological assessment at the Eagle Plains Solid Waste

Facility (SWF; herein referred to as the “Site”). The Site is located at approximately km 364 on the Dempster

Highway, YT.

1.1 Purpose and Objectives

The purpose of the work was to provide professional and technical services for a hydrogeological assessment at

the Site, including the installation and sampling of shallow monitoring wells within the supra-permafrost groundwater

(active layer), ground temperature monitoring and surface water sampling. The work was conducted in accordance

with the requirements of the Solid Waste Facility Permit (80-011). The scope of work was divided into the following

tasks:

 Task 1 – Information Collection and Project Preparation

 Task 2 – Groundwater Monitoring Well Installation

 Task 3 – Groundwater Sampling

 Task 4 – Surface Water Sampling

 Task 5 – Data Analysis and Hydrogeological Assessment Report

1.2 Location of Study Area

The Eagle Plains SWF is located approximately 407 km north of the City of Dawson and 4 km south of Eagle Plains

at 136°44’ W, 66°19’ N on a 15.4 ha reserve to the Government of Yukon (Disposition No. 106I07-008), see

Figures 1 and 2.

2.0 PREVIOUS WORK AND BACKGROUND INFORMATION REVIEW

2.1 Background Geological, Hydrogeological and Permafrost Information

Golder (2012) prepared a preliminary hydrogeological assessment for the Eagle Plains SWF. This assessment was

based on a desktop review of available information regarding the geological and hydrogeological conditions at the

Site along with a site visit conducted in October 2011. The conceptual hydrogeological model developed by Golder

(2012) consists of a regional sub-permafrost groundwater flow system in fractured bedrock with some seasonal

flow within the active zone located at or near the ground surface. Shallow groundwater was identified to likely

discharge into un-named streams and the Eagle River located down slope of the Site.

Additional intrusive work was conducted as part of the project documented in this report to confirm the conceptual

hydrogeological model postulated by Golder (2012).

Tetra Tech EBA reviewed pertinent background information regarding the local surficial geological and permafrost

conditions at the Site. This information included the report by Golder (2012), topographical and geological maps,

and information from other projects conducted by Tetra Tech EBA in the Eagle Plains area (e.g., Tetra Tech EBA

2014). The information was used to assess geological and hydrogeological conditions at the Site and assist in the

determination of potential drill sites and development of monitoring well specifications.
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The main information gathered from Golder (2012), Tetra Tech EBA (2014), Yukon Ecoregions Working Group

(2004), and other anecdotal information that affected the monitoring well locations and completion details are

summarized below:

 No direct groundwater information is available for the Site.

 Overburden, if present, is very thin with a typical thickness of about less than 1 m.

 The Site is located in a region with continuous permafrost of significant thickness (>100 m).

 The active zone in undisturbed and vegetated areas is likely very thin (<1 m).

 The area of the SWF has been cleared and likely shows some permafrost degradation with an active zone that

is more extensive compared to surrounding undisturbed areas. Anecdotal information suggests that the active

zone may be in the order of up to 3 m thick.

 Groundwater flow is likely complex and controlled by the active zone thickness with no uniform flow direction.

Monitoring wells should therefore be placed near and surrounding the main areas of potential environmental

concern (e.g., burn trench).

2.2 Review of Waste Management Permit

The Facility’s Waste Management Permit (Permit No: 80-011) was reviewed and used in conjunction with relevant

background information to confirm monitoring requirements and develop a monitoring network in compliance with

the permit. A summary of the main requirements of the permit pertinent to this hydrogeological assessment are

outlined in Table 2-1.

Table 2-1: Summary of Current Permit Groundwater Monitoring Requirements

Site
Waste

Management
Permit No.

Permit Requires
Groundwater
Monitoring

Permit Requires
Surface Water

Monitoring

Permit Specifies
Analyte List

Monitoring Schedule

Eagle Plains

SWF
80-011 Yes Yes Yes

Twice per year

(Spring and late

Summer)



HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 31, 2016 | ISSUED FOR USE

3

RPT- Eagle Plains SWF Hydrogeological Assessment_IFU

3.0 FIELD INVESTIGATIONS

3.1 Scope of Field Investigations

The scope of the hydrogeological assessment field investigation was as follows:

 Conduct site inspection with site operator;

 Seven boreholes were drilled by Boart Longyear using a sonic drill and six groundwater monitoring wells were

installed under the supervision of Tetra Tech EBA on October 7 and 8, 2015. 15MW04, located near empty fuel

drums, was decommissioned on October 8, 2015. 15MW01 and 15MW07 were developed on October 8 and 9,

2015, respectively;

 Thermistor cables were installed into each borehole with exception of 15MW07;

 Grab samples of drill cuttings were collected during the drilling and the headspace was measured for field

screening purposed. A total of seven soil samples were collected from 15MW01, 15MW04, 15MW06 and MW07

and submitted for analysis;

 Groundwater was encountered in three wells, 15MW01, 15MW02 and 15MW07. A full sample was collected

from 15MW01 and a partial sample was collected from 15MW07. There was not enough water in 15MW02 to

sample. The water levels at each location were measured prior to purging and sampling and physicochemical

field parameters were tested at each monitoring well during sampling.

 Surface water samples were collected at four locations (SW1 through SW4).

 All samples were sent to AGAT which is an accredited laboratory conforming to ISO/IEC 17025 for analysis of

soil and water; and,

 Hydraulic response tests were conducted on 15MW01 on October 9, 2015 in order to estimate the hydraulic

conductivity of the aquifer.

3.2 Site Inspection and Site Infrastructure

Tetra Tech EBA attempted to conduct a site inspection with the Site Operator, however the Site Operator was not

available during the time we were on Site. The site plan was reviewed with the gas attendant who has lived and

worked in Eagle Plains for nearly 30 years and was very familiar with the Site. He provided useful updates to the

stockpiled waste and any changes in recent time. Figure 2 provides a site map of the existing facility infrastructure

and layout, which is described as follows:

 The scrap metals stockpile in the north end of the Site;

 Municipal solid waste (MSW) burn trench, which was constructed in the mid 1970s, adjacent to scrap metals

stockpile constructed from blasted/excavated bedrock (34 m x 9 m footprint, 2 m deep);

 Stockpiles of tires, empty drums, wood pallets, and household hazardous waste along the northern edge of the

facility;

 Small stockpile of refrigerators, washing machines and dryers southeast of MSW burn trench;

 Calcium bags stored on pallets south east of the burn trench;
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 Stockpiles of autobodies, white metals and culverts, reflectors, etc. along the southern edge of the facility.

Photographs from the site inspection are presented in the attached photo log.

The general site layout and infrastructure is described in more detail in Tetra Tech EBA (2014) and has not changed

significantly from the 2014 assessment.

There were no obvious signs of any spills or other indication of soil contamination, including the CaCl2 storage

area. However, snow cover during the site visit did not allow a more detailed site inspection to be conducted.

3.3 Groundwater Monitoring Well Network

Five groundwater monitoring wells were proposed to be installed at the Site to assess potential groundwater

contamination sourced from the SWF. Well 15MW05 was targeted to characterize up-gradient/background

groundwater conditions while 15MW01, 15MW02, 15MW03, and 15MW04 were aimed to assess potential impact

to the groundwater quality sourced from the SWF and stockpiled waste at the site. Since the groundwater flow

regime was expected to be complex and variable depending on the extent of the active zone, the monitoring wells

were placed near and surrounding areas of potential environmental concern, such as the burn trench or the fuel

drum storage area.

A total of six monitoring wells were installed on October 7 and 8, 2015 by Boart Longyear using a sonic drill under

the direction of Tetra Tech EBA to establish a groundwater monitoring network. Well 15MW04 was installed on

October 7, 2015, decommissioned on October 8, 2015, and replaced with 15MW07 on October 8, 2015.

Hydrocarbon contamination was encountered in well 15MW04 during the installation. Upon discussion between Ms.

Kirsten Hogan and Tetra Tech EBA, 15MW04 was decommissioned and backfilled with bentonite to eliminate any

potential pathway for contaminants from the shallow perched water into deeper overburden or shallow bedrock.

Well 15MW04 was replaced with a shallower well 15MW07 that was terminated at the low-permeability silt layer

where contamination was encountered.

An additional monitoring well 15MW06 was installed approximately halfway between the drum storage area and the

burn trench in a low traffic area.

A site plan showing the approximate monitoring well locations and key site features is provided in Figures 1 and 2.

Note that these wells have not been surveyed for location and are only approximate based on coordinates measured

using a hand-held GPS.

Each borehole was completed with a groundwater monitoring well and a ground temperature cable with the

exception of 15MW07, which has no ground temperature cables. Two 10 m ground temperature cables with eight

beads were installed at 15MW01 and 15MW03 and three 4 m cables with one single bead were installed at

15MW02, 15MW04 and 15MW06.

The borehole logs indicating observed lithology and monitoring well completion details are included in Appendix C.

Table 1 summarizes the well completion details.

Groundwater was encountered in 15MW01, 15MW02 and 15MW07.

The lithology encountered was similar at all locations (Table 3-1) and consistent with mapped lithological

interpretations. Each borehole profile generally consisted overburden (sand, gravel and fine grained silt) overlying

oxidized sandstone and organic rich shale.

All monitoring wells were completed as follows:
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 All monitoring were drilled and screens placed aiming to be screened within the active layer;

 Monitoring wells were completed with 25-mm diameter Schedule 40 PVC pipes;

 A 3 m long well screen (0.010-slot) was installed at all monitoring wells, except at MW07 where a 0.4 m screen

was installed, with the intent to intersect potential seasonal groundwater within the active zone;

 A solid un-slotted PVC pipe was installed above the well screen to about 0.9 m above grade;

 A silica sand pack was placed in the annulus between the well screen and the borehole wall. The sand pack

was extended from the base of the borehole to about 0.3 m above the well screen;

 A bentonite seal was installed in the annulus above the sand pack to prevent surface water infiltration.

 Each well was capped with a PVC end-cap and the well PVC-standpipe protected and secured with a lockable

steel protective casing with exception of 15MW07. The drilling contractor only had five casing protectors on site

as that was the originally proposed number of monitoring wells. Tetra Tech EBA therefore recommends that

the protective casing on 15MW07 be installed during the next sampling event.

 Each well where groundwater was encountered was developed by removing a minimum of three well volumes

using a dedicated disposable bailer. Development logs are provided in Appendix D.

 Photographs of the completed monitoring wells are included in the attached photo log.

Table 3-1: Monitoring Well Construction Details

Well ID
Drilled Depth

(m bg)
Aquifer Unit Monitored

Screened
Interval

(m bg)

15MW01 10.0 Shale and Sandstone 1.1 – 4.1

15MW02 4.0 Sand, Silt and Sandstone 0.9 – 3.9

15MW03 10.0 Shale and Sandstone 0.9 – 4.0

15MW05 4.0 Silt and Shale 1.1 – 4.1

15MW06 4.0 Shale and Sandstone 1.0 – 4.0

15MW07 1.35 Sand and Sand and Gravel 0.8 – 1.2

3.4 Monitoring Well Surveying

Tetra Tech EBA surveyed the vertical elevation of the top of the well PVC standpipe at each of the well locations

on October 8, 2015. Elevations were surveyed relative to a local benchmark assigned an elevation of 100 m. The

monitoring wells were not surveyed for location. Easting and northing shown in Table 3-2 were measured using a

hand-held GPS.
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Table 3-2: Monitoring Well Survey Information

Well ID Easting Northing
Top of PVC
Elevation

(m)

Stick up
(m)

Depth to
water (m

btoc1)

Groundwater
Elevation (m)

15MW01 422126 7357847 101.59 0.81 4.57 97.02

15MW02 421971 7357891 98.39 1.00 4.72 93.67

15MW03 421941 7357949 97.01 0.9 Dry -

15MW05 422286 7357815 100.71 0.82 Dry -

15MW06 422006 7357913 99.11 0.83 Dry -

15MW07 422047 7537933 100.20 0.92 1.75 98.45

3.5 Groundwater and Surface Water Sampling

Groundwater monitoring wells 15MW01 and 15MW07 were sampled by Tetra Tech EBA on October 10, 2015 using

methods in accordance with Yukon Contaminated Sites Regulation (CSR) Protocol No. 7: Groundwater Monitoring

Well Installation and Sampling.

Prior to sampling, the static water level was measured in each well, using an electric measuring tape. Using small

diameter Teflon tubing and a peristaltic pump, the two wells were sampled using low flow techniques. Groundwater

was purged from the well until the physicochemical parameters (pH, temperature, specific conductivity (SPC),

dissolved oxygen (DO), and oxidation-reduction (redox) potential) stabilized and with constant drawdown within the

well. Groundwater Development and Sampling Field Sheets are provided in Appendix D.

Due to very slow recharge rates, a complete sample could not be collected from 15MW07. BTEX, PAH and routine

bottles were filled and submitted to the lab.

Surface water samples were collected as grab samples in four locations along unnamed creeks, SW1 through SW4

(Figure 1). These locations were selected based on regional topography of the area. Prior to sampling,

physicochemical parameters including pH, temperature, SPC, DO and redox potential were measured and

recorded. Surface Water Sampling Sheets are present in Appendix E.

Each sample bottle was labeled with the location ID, project number and date. Sample containers and appropriate

preservatives for each suite of tests were provided by the laboratory. Samples collected for dissolved metals

analysis were field filtered using new, clean 0.45 μm filters and preserved with nitric acid. All samples were stored 

in coolers containing ice-bricks and delivered to the analytical laboratory (AGAT) under Chain of Custody and within

appropriate holding times. The laboratory is certified by the Canadian Association for Laboratory Accreditation and

are accredited as conforming to ISO/IEC 17025 for analysis.

The laboratory testing completed for the groundwater and surface water samples is summarized in Table 3-3 and

Table 3-4, respectively. The list of analytes is in compliance with the requirements of the Site’s Waste Disposal

Facility Permit (Permit No. 80-011).
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Table 3-3: Groundwater Monitoring Program Permit Requirements (2015)

Sample ID
Ca, Mg, Na, K, Cl,
SO4, NO3, NO2,

PO4

Dissolved
Metals, Hg,
Hardness

Alkalinity, CO3,
HCO3, pH, TDS,

NH3, DOC

VOCs, COD, TKN,
EPHW10-19

VHW6-10,
BTEX, PAHs

15MW01     

15MW07     

Table 3-4: Surface Water Monitoring Program Permit Requirements (2015)

Sample ID
Ca, Mg, Na, K, Cl,

SO4, NO3, NO2, PO4
Total Metals,
Hg, Hardness

Alkalinity, CO3,
HCO3, pH, TDS,

NH3, DOC

VOCs, COD, BOD,
TKN, EPHW10-19

VHW6-10,
BTEX, PAHs

SW01     

SW02     

SW03     

SW04     

3.6 Soil Sampling

Field screening for hydrocarbons was performed on suspect soil samples by measuring headspace vapour readings

using a MiniRAE 2000TM photoionization detector (PID), which measures the ionisable components of organic

vapours. Soil samples for headspace vapour screening were placed into plastic bags, sealed, and allowed to

volatilize for approximately 5 minutes. Vapour concentrations were then measured in parts per million (ppm) and

recorded on the monitoring well log. These headspace vapour screening results are a semi-quantitative tool used

to help identify potentially contaminated soils. However, given the local bedrock lithology with significant organic

carbon content and the high temperatures caused by the sonic drilling, the PID readings may not be representative

and may have yielded false high readings that are not related to anthropogenic soil contamination.

Soil samples for laboratory analysis were placed in sterile 120 mL glass jars with Teflon™ lined lids as supplied by

the lab. Soil samples were packed tightly into the jars to help prevent loss of volatile organic compounds into the

jar headspace. Clean new nitrile gloves were worn during each sampling event and changed between samples to

prevent cross contamination.

Soils samples were collected in accordance with Contaminated Site Regulation Protocol No. 3: Soil Sampling

Procedures at Contaminated Sites. PID readings can be found on borehole logs in Appendix C.

3.7 Rising Head Hydraulic Response Testing

A rising head test was performed on 15MW01 at the Site to estimate hydraulic conductivity of the aquifer in the

vicinity of the well location. Tests could not be conducted on 15MW07 due to ice build-up within the PVC standpipe.

The rising head test was performed by rapidly removing approximately 100 mL of water from the well using 25 mm

diameter dedicated polyethylene bailers. The recovery response in the well was monitored using the electronic

water level sounder until the water level had recovered to at least 95% of its static water level. In addition to the
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manual data, a Solinst Levelogger® was deployed in the well to automatically record the water level data at one

second intervals.
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4.0 RESULTS AND DISCUSSION

4.1 Quality Control/Quality Assurance

This section describes the Quality Assurance (QA) and Quality Control (QC) procedures undertaken to ensure

sample integrity and representativeness, and the reliability and accuracy of analysis results.

Data validation is summarized in Table 4-1.

Table 4-1: Review of October 2015 Groundwater and Soil Sampling QA/QC

QA/QC Aspect Evidence and Evaluation

Sample integrity All samples were collected in new sample bottles provided by the laboratory (AGAT). All

preservatives were also provided by the laboratory. The samples were shipped on ice with a

Chain of Custody immediately following the completion of the fieldwork.

All samples were received by the laboratory within appropriate holding times.

Field Procedures Monitoring wells were sampled using dedicated Teflon tubing. All equipment that was re-

used between wells was decontaminated using a three stage wash procedure (detergent,

tap water, deionized water).

Calibration of Field Equipment Calibration of field equipment was undertaken prior to each day of field work following the

manufacturer instructions.

Blind Duplicates Two blind duplicates sample was collected – one groundwater sampling from 15MW01 and

one soil sample from 15MW01 from 9.8 to 10.0 m bg. All duplicate results are in reasonable

agreement with the concentrations measured in the sample from the respective monitoring

well (RPD<30%). The calculated RPD values are summarized in Tables 5 and 6 (attached).

Laboratory Internal QA/QC Laboratory internal QA/QC is detailed within the laboratory reports (Appendix F). The

laboratory showed acceptable testing frequency and results for method blanks, laboratory

duplicates and matrix spikes.

Holding Times All holding times for samples were in conformance with applicable ASTM and laboratory

requirements.

Completeness of Test Program The scope of work undertaken was generally consistent with the requirements of the Permit

80-011.

Laboratory Detection Limit Laboratory reports indicate that the nominal detection limits for the October 2015 monitoring

event were lower than the respective assessment criteria for all parameters, with exception

of LEPH in surface water where the adjusted CSR-AW standard of 50 µg/L is slightly lower

than the detection limit of 100 µg/L. However, all surface water samples showed LEPH

concentrations below the detection limit and did not contain any other detectable

hydrocarbons.

Validity of Data Set The data quality review indicates no significant systematic errors in the data collection or

analysis process for groundwater and therefore, the data set used as the basis for this

assessment is considered valid and complete.

4.2 Application of Applicable Water Quality Standards

For the purposes of this report, potential receptor categories are limited to the following water uses: Drinking Water,

Aquatic Life, Irrigation, and Livestock – as defined by the Yukon Contaminated Sites Regulation (CSR) Schedule

3. Table 4-2 summarizes receptors applicable to the SWF according to Yukon CSR Protocol No. 6: Application of

Water Quality Standards.
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Table 4-2: Summary of Applicable Receptors

Receptor Criteria for Applicability Applicable to SWF
Name and Location of

Receptor

Aquatic

Life

1 km radius (groundwater travel time of less than or

equal to 50 years) of the nearest surface water

potentially containing aquatic life.

Applicable Eagle River (within 1 km)

Drinking

Water

1.5 km radius (groundwater travel time of less than

or equal to 100 years) of the closest existing or

probable future drinking water source.

Not Applicable -

Irrigation

1.5 km radius (groundwater travel time of less than

or equal to 100 years) of the closest surface

waterbody used for an irrigation water source.

Not Applicable -

Livestock

1.5 km radius (groundwater travel time of less than

or equal to 100 years) of the closest surface

waterbody used as a source for drinking water for

livestock.

Not Applicable -

4.3 Application of Applicable Soil Standards

Soil analytical results from the samples collected during the monitoring well drilling were compared to the numeric

standards stipulated in the Yukon CSR. Yukon CSR generic numerical soil standards are listed in Yukon CSR

Schedule 1, while matrix-based numerical soil standards are listed in Yukon CSR Schedule 2. Generic standards

depend solely on land use and matrix standards are risk-based standards that depend on land use and a number

of site-specific factors.

The Site is a SWF and is fenced off and inaccessible to the general public. Accordingly, the Yukon CSR Industrial

Land Use (IL) generic soil and matrix soil standards apply to the Site.

For parameters regulated under Schedule 2 (matrix numerical soil standards) of the Yukon CSR, the most stringent

applicable IL standard was selected to assess the soil quality.

4.4 Groundwater Quality Results

The analytical results for the groundwater samples collected from monitoring wells 15MW01 and 15MW07 are

summarized in Table 2. Copies of laboratory reports and Chain of Custody documentation are included in

Appendix F. Tables 4-3 and 4-4 summarize some key water quality parameters and the exceedances of the Yukon

CSR-AW standards, respectively. The key water quality parameters are discussed in more detail in the following

sections.
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Table 4-3: Summary of Key Groundwater Quality Parameters

Parameter Units CSR - AW 1
15MW01 15MW07

10-Oct-2015 10-Oct-2015

Sulphate (SO4) µg/L 1,000,000 2900 7400

Total Dissolved Solids

(TDS)
µg/L - 52,000 64,000

Ammonia µg/L 18,400-18,500 2 20 <10

Dissolved Organic

Carbon (DOC)
µg/L - 1400 15,800

Table 4-4: Summary of Exceedances of Yukon CSR-AW Standards from Groundwater

Samples

Parameter Units Yukon CSR - AW 15MW07

Toluene µg/L 390 2380

EPH10-19 µg/L 5000 118,000

LEPH µg/L 500 117,000

Naphthalene µg/L 10 589

Phenanthrene µg/L 3 8.26

Pyrene µg/L 0.2 0.33

The groundwater encountered at 15MW01 and 15MW07 can be characterized as calcium-carbonate type waters.

A trilinear Piper plot showing relative percentages of major ions of groundwater and surface water samples are

presented in Figure 4.

A discussion of key groundwater parameters that potentially indicate impact to groundwater from the waste disposal

facility and exceedances of relevant water quality standards are presented below.

4.4.1 Dissolved Organic Carbon

Dissolved Organic Carbon (DOC) concentrations can indicate organic matter sourced from a landfill impacting on

groundwater. If a monitoring well is impacted by landfill leachate, DOC concentrations would be expected to show

an increase to concentrations potentially in the hundreds or thousands of mg/L. DOC concentrations were an order

of magnitude larger at 15MW07 than 15MW01 with reported concentrations at 15,800 µg/L (15.8 mg/L), indicating

potential impact from poor waste storage on site.

4.4.2 Total Dissolved Solids

Total Dissolved Solids (TDS) can indicate groundwater contamination from a waste disposal facility, with dissolved

constituents of the degradation of organic waste (typically NO3, NH3, Na, K, Mg, Ca, SO4, Cl, HCO3) contributing to

an increase in TDS concentration. TDS concentrations were relatively low and consistent between the two

monitoring wells, with slightly higher concentrations reported at 15MW07 (64,000 µg/L), which does not suggest

any impacts from landfilling activities.
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4.4.3 Sulphate

Sulphate concentrations are typically elevated in landfill leachate and can range from <0.5 mg/L to 1,850 mg/L

(Fetter, 1993). Sulphate concentrations were slightly higher at 15MW07 (7,400 µg/L) than at 15MW01 (2,900 µg/L)

but are considerably lower than the Yukon CSR-AW guideline. Concentrations are believed representative of

background conditions.

4.4.4 Ammonia

Ammonia is a typical constituent of landfill leachate and an indicator of contamination sourced from a landfill.

Ammonia was reported at detectable concentrations at 15MW01 (20 µg/L) but below the detection limit (10 µg/L)

at 15MW07, which does not suggest any impacts from landfilling activities.

4.4.5 Organics

There were no exceedances of the Yukon CSR-AW standards for the parameters analyzed at 15MW01. All

hydrocarbon parameters analyzed were below the laboratory detection limit except for a detection of pyrene at

0.02 µg/L. However, the observed concentration was at the detection limit and ten times below the CSR-AW

standard.

Toluene, extractable petroleum hydrocarbons (EPH), light extractable petroleum hydrocarbons (LEPH),

naphthalene, phenanthrene, and pyrene all exceeded the Yukon CSR-AW standards at 15MW07. This area has

been impacted by soil contamination (see below) possibly sourced from the fuel drum storage adjacent to the well

location.

No volatile organic compounds (VOCs) were detected at 15MW01 or 15MW07 during the October 2015 sampling

event.

4.5 Surface Water Quality Results

The laboratory analytical results are summarized in Table 3 and the laboratory reports are provided in Appendix F.

Table 4-5 summarizes the exceedances of the Yukon CSR-AW standards from surface water samples collected

near the Site on October 9 and 10, 2015.

Surface water samples collected are characterized as calcium-magnesium-sulphate dominated waters. The relative

major ion composition of the surface water samples is significantly different from the groundwater samples collected

at the Site (see Figure 4). This suggests that the shallow groundwater at the Site is not the source of the water

daylighting in the unnamed streams that the surface water samples SW1 through SW4 were collected from.

The concentration of various metals listed in Table 4-5 exceeded the Yukon CSR-AW standards at all sampling

locations. The pH of all surface water was low ranging from 3.79 to 4.16. As described in Section 5.3.1, these

observations are consistent with soil pH concentrations within the region which can be as low as 4.0. The low pH

values, the exceedance for sulphate (in SW2) and exceedances for various metals in all samples suggest that the

surface water quality at the sample locations to various extents is influenced by weathering of rock containing pyrite

or other sulphide minerals.
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Table 4-5: Summary of Exceedances of the Yukon CSR-AW Standards from Surface Water

Samples

Parameter Units CSR - AW
SW1 SW2 SW3 SW4

9-Oct-2015 9-Oct-2015 9-Oct-2015 10-Oct-2015

pH pH Units - 4.03 3.79 4.16 3.91

Sulphate (SO4) µg/L 100,000 44,800 308,000 44,800 39,100

Cadmium µg/L 0.03-0.06 1 0.16 1.50 0.20 0.76

Chromium µg/L 1 2 1.4 1.7 0.7 1.0

Cobalt µg/L 0.9 16.5 92.9 14.2 17.3

Copper µg/L 2-9 1 2.2 2.2 6.8 1.9

Nickel µg/L 25-150 1 42.4 277 36.1 48.2

Zinc µg/L 7.5-165 1 134 781 126 160

Pyrene µg/L 0.02 <0.02 <0.02 <0.02 0.06

Note:
1 Standard varies with hardness. Values shown based on hardness range of 33.8 mg/L to 270 mg/L
2 Standard is for Chromium (VI)

Pyrene was detected at SW4 at concentrations within the same order of magnitude as the laboratory detection limit.

Additional sampling is recommended to confirm this result. There is a potential for the occurrence of natural

hydrocarbons in the Eagle Plains area. The area has been explored for oil and gas resources for decades and there

are several natural surface seepages of hydrocarbons that were identified in the Eagle Plains basin

(Hannigan 2014).

No other hydrocarbons were detected at any surface water sampling location and it is therefore very unlikely that

the detection of pyrene in sample SW4 is related to the Eagle Plains SWF.

Ammonia was detected at all surface water sampling locations at concentrations within the same order of magnitude

as the detection limit. Nitrate concentrations were highest at SW1 (129 µg/L), however these concentrations are

much lower than the Yukon CSR-AW standard (40,000 µg/L) and likely representative of natural background.

4.6 Soil Chemistry

The laboratory analytical results or the soil samples collected during the monitoring well drilling are summarized in

Table 4 and the laboratory reports are provided in Appendix F. Table 4-6 summarizes the exceedances of the Yukon

CSR-IL standards from soil samples collected near the Site on October 9 and 10, 2015.

Table 4-6: Summary of Exceedances of Yukon CSR-IL Standards from Soil Samples

Parameter Units Yukon CSR - IL
15MW04 15MW07

1.1-1.2 m 1.1-1.2 m

LEPH µg/g 2,000 2,830 2,830

VPH C6-10 µg/g 200 972 411
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LEPH and HEPH were detected at all sampling locations with the exception of 15MW06 from 0.3-0.4 m. However,

concentrations were three orders of magnitude higher at 15MW04 and 15MW07 at a depth of 1.1-1.2 m and

exceeded the CSR-IL standards.

Several PAHs were detected in all samples collected except 15MW06 from 0.3-0.4 m. PAH concentrations were

below applicable CSR-IL standards.

BTEX compounds were also detected at concentrations below the CSR-IL standards in samples from 15MW04 and

15MW07. No other VOCs were detected in any of the soil samples.
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5.0 CONCEPTURAL HYDROGEOLOGICAL MODEL

5.1 Setting

The Site is located at an elevation of approximately 750 m above mean sea level and is situation on a local

topographic high, Corbett Hill (Figure 1). The Site is relatively flat but slopes gently to the northeast from 15MW01

toward 15MW03. The Site is located near a natural surface water flow divide. Surface water flow from the Site could

be either to the northeast or southwest.

5.2 Climate

The nearest climate station is located approximately 4.5 km northeast from the SWF (Climate ID. 2100468).

Figure 5-1 displays the average monthly temperature and precipitation data from 1976 to 2006 for this station.

Figure 5-1: Average Monthly Temperature and Precipitation Data (Year 1967–Year 2006)

As indicated in Figure 5-1, below 0°C temperatures are observed from late September to early May; whereas, above

0°C temperatures occur from late May to early September. Most groundwater recharge is expected to occur during

late summer and fall months (June to September) when the seasonal frost has thawed from the active layer and

precipitation can infiltrate into the shallow soils.

5.2.1 Permafrost

The site is located within the Eagle Plains ecoregion which forms part of the Taiga Cordillera ecozone. This

ecoregion is situated within the continuous permafrost zone. The active layer with seasonal freeze/thaw cycles

typically varies from 20 to 90 cm in undisturbed areas (Yukon Ecoregions Working Group, 2004).

To assess permafrost conditions in the cleared area at the Site, five ground temperature cables were installed at

the Site as described in Section 3.3. Ground temperature readings were collected and the resulting ground

temperature profiles are shown below (Figure 5-2).
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15MW01 15MW03

15MW02 15MW05 15MW06

Figure 5-2: Ground Temperature Profiles at Various Monitoring Wells

The depth of the active layer appears to be greater than previously anticipated. However, using a sonic drill to drill

through bedrock creates heat due to vibration and friction. It may therefore take several weeks for the ground

temperature cables to fully equilibrate with the ambient soil temperatures. Tetra Tech EBA recommends additional

monitoring to confirm the depth of the active layer.

The single bead thermistor cables installed at about 4 m below grade in monitoring wells 15MW02, 15MW05, and

15MW06 show ground temperatures to be much closer to freezing. The single ground temperature beads are much

smaller in diameter and occupy less of the 1” PVC pipe they are installed into and are more likely to be affected by

potential disturbance of the temperature profile on the well by air convection. If future readings suggest that air

convection may be an issue, the PVC pipes can be filled with silicone oil which can prevent disturbance of the

temperature profile in the well.
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5.2.2 Surface Waterbodies

There are four small unnamed creeks located approximately 750 m north and northeast of the Site. These creeks

flow into the Eagle River to the east and north of the Site.

5.3 Geology and Hydrogeology

5.3.1 Soils

Near surface permafrost is extensive in the Eagle Plains ecoregion (Yukon Ecoregions Working Group, 2004). Soils

under open stands of white and black spruce are classified as Dystric Brunisols (Yukon Ecoregions Working Group,

2004). When associated with sandstone bedrock of the Eagle Plains Group, these soils may have a pH as low as

4 and contain large amounts of iron oxides (Yukon Ecoregions Working Group, 2004).

Soils were encountered at all monitoring wells except 15MW01. Soils generally consisted of a shallow layer of

organics overlaying sand and gravel. Organics containing household garbage were observed at 15MW04 and

15MW07 and extended to a depth of 0.3 m bg. At 15MW03 and 15MW06, the sand and gravel directly overlaid

bedrock (sandstone) and extended to a depth ranging from 0.5 to 0.7 m bg. At 15MW02, 15MW04, 15MW05 and

15MW07, the sand and gravel unit extended to a depth of 1.2 m and was underlain by a fine grained layer of silt

and clay with variable thickness, ranging from 0.3 m at 15MW05 to 0.4 m at 15MW04. Bedrock was encountered

below the silt and clay unit at these locations.

5.3.2 Bedrock Geology

The bedrock geology of the area is of Permian to Lower Carboniferous ages formed between 280 and 380 million

years ago. (Yukon Geological Survey, 2015). The bedrock geology within 1 km of the Site is composed of three

geological formations; the Ford Lake Shale, the Tuttle and Imperial Formations. The Ford Lake Shale Formation is

of Upper Devonian to Permian age and consists of dark grey to black, silty pyritic shale and siltstone with sandstone,

conglomerate and silty limestone (Yukon Geological Survey, 2015). The Tuttle formation consists of conglomerate

and conglomeratic sandstone with siltstone, shale, and minor coal (Yukon Geological Survey, 2015). The Imperial

Formation of Upper Devonian age consists of dark grey shale and siltstone overlain by dark grey fine grained lithic

sandstone and siltstone (Yukon Geological Survey, 2015).

Rock types encountered during drilling included fine grained sandstone and organic rich shale with oxidation zones

within both rock types. Cross section A-A’, shown on Figure 3, illustrates the interpreted conceptual geological and

hydrogeological model for the Site.

5.4 Groundwater Flow Regime

A conceptual hydrogeological model developed by Golder (2012) suggests regional groundwater flow within the

fractured bedrock, with a seasonal discontinuous flow system developing at the overburden bedrock interface. As

the Site is located within a zone of continuous permafrost, the majority of groundwater flow would occur within the

bedrock fracture network below the permafrost. Some seasonal flow may also occur with the active zone located

at or near ground surface. The principal aquifers identified are summarized in Table 5-1.
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Table 5-1: Principal Aquifer

Aquifer Name Location Aquifer Type Comment

Shallow supra-

permafrost Aquifer (SA)

 Mapped as underlying

and surrounding the

Site

 Intergranular, porous

media and shallow

fractured bedrock

 Principal aquifer of interest to this

assessment

 Discontinuous flow within active

layer in both sand and gravel and

fracture bedrock

Subpermafrost Aquifer

(SPA)

 Mapped as underlying

and surrounding the

site

 Fractured bedrock  Subpermafrost aquifer, likely

>100 m deep

 Confined

5.4.1 Local Groundwater Flow

Local groundwater flow in the shallow supra-permafrost aquifer is likely primarily controlled by the thickness of the

active layer with the top of the permafrost forming the base of the shallow aquifer. As the thickness of the active

layer changes both spatially and temporally (seasonally) the shallow groundwater flow regime is complex and

difficult to assess with respect to direction of flow, hydraulic gradient, and average linear flow velocity.

As the site is located up-gradient of the Eagle River on a topographical high, there is potential for local groundwater

to flow towards tributaries of the Eagle River. However, based on the significant differences in groundwater and

surface water chemistry, shallow groundwater originating at the Site does not seem to be the source of water in the

Eagle River tributaries that were sampled as part of this assessment (surface water samples SW1 through SW4).

5.4.2 Groundwater Elevations, Flow Direction, Hydraulic Gradient

Groundwater was encountered in three wells on Site, 15MW01, 15MW02 and 15MW07. 15MW01 was completed

in bedrock (shale and sandstone) and 15MW02 was completed in bedrock (shale and sandstone) and overburden

(silt, sand and gravel). 15MW07 was completed above a confining silt lens with some shallow perched groundwater.

The observed depth to shallow groundwater in 15MW01 was about 3.8 m below grade. The depth to groundwater

in 15MW02 of about 3.7 m below grade may not be representative due to the water level not reaching static

conditions upon well completion and development due to slow recovery. The depth to groundwater recorded in

15MW07 was much shallower at about 0.8 m below grade; however, the water observed in this well was perched

on top of a silt layer encountered at this location.

The groundwater flow direction cannot be determined based on the few locations were groundwater was

encountered. Furthermore, as discussed above, the thickness of the active layer, which is variable in space and

time, likely controls the shallow groundwater flow resulting in complex local flow cells and no uniform direction of

groundwater flow. Given the fact that the Site is located within a cleared area that is likely characterized by a much

thicker active layer than the surrounding undisturbed areas, off-site migration of shallow groundwater from the Site

is likely very limited. The majority of the shallow groundwater is likely mostly stagnant within the ‘thaw bulb’ created

in the cleared area.

5.5 Hydraulic Response Testing Results

Slug test results from 15MW01 were interpreted using the Bouwer and Rice (1976) analysis method implemented

in AquiferTestTM Pro (ver. 2014.1). The estimated mean hydraulic conductivity in the shale unit encountered at

15MW01 is about 7×10-7 m/s which is a typical value for fractured bedrock.
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The slug test data analysis is attached in Appendix G.

6.0 POTENTIAL FOR CONTAMINATION OF GROUNDWATER AND
TRANSPORT MECHANISMS

The following identified potential sources of groundwater contamination are based on site history and inspection,

anecdotal information and processes governing the generation and transport of leachate in landfills. Potential

sources identified include:

 Leakage and spillage of hydrocarbons from onsite special waste storage areas;

 Leachate from landfilling activities within burn trench;

 Petroleum hydrocarbons and other organic compounds from stockpiled vehicles and refrigerators;

 Hydrocarbons from storage drums that were stockpiled and/or crushed and buried;

 Salt from salt storage on Site;

 There were no off-site sources of pollution identified which could be considered to have impacted upon the

groundwater flowing beneath the site.

The main pathways for the transport of contaminants from the sources identified above to groundwater and

downgradient receptors are:

 Percolation of liquids/leachates from surface spills at the Site through the underlying overburden and into the

shallow bedrock;

 Transport of contaminants within the shallow supra-permafrost aquifer; however, as described above, the risk

of off-site migration of contaminated groundwater is probably relatively low due to the discontinuous flow system

occurring within the shallow active layer;

 The risk of contamination entering the deep sub-permafrost aquifer is small given the extent of the continuous

permafrost present in the Eagle Plains area with a reported thickness of up to more than 200 m

(Yukon Ecoregions Working Group 2004).
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7.0 SUMMARY AND CONCLUSIONS

 Six monitoring wells 15MW01, 15MW02, 15MW03, 15MW05, 15MW06 and 15MW07 were installed on

October 7 and 8, 2015 to establish a groundwater monitoring network at the Site. The lithology encountered

was similar at all locations. Each borehole profile generally consisted of overburden (sand, gravel and fine

grained silt) overlying oxidized sandstone and organic rich shale.

 Each borehole was completed with a groundwater monitoring well and a ground temperature cable with the

exception of 15MW07. Two 10 m ground temperature cables with eight beads were installed at 15MW01 and

15MW03 and three 4 m cables with one single bead were installed at 15MW02, 15MW05 and 15MW06.

 Ground temperature cables had not stabilized by October 10, 2015, and further readings are required to

establish the extent of the active layer at the Site.

 Eight soil samples were collected and analyzed for hydrocarbons and metals. Soil samples collected from

15MW04 and 15MW07 from depths of 1.1 to 1.2 m exceeded the Yukon CSR-IL standards for LEPH and

VPH C6-10. There were no other exceedances of the Yukon CSR-IL standards in any of the soil samples

collected.

 Groundwater was encountered at 15MW01, 15MW02 and 15MW07 on October 10, 2015. The remaining wells

were dry.

 Groundwater samples were collected from 15W01 and 15MW07. Only a partial sample could be collected from

15MW07 due to slow recharge rates. An insufficient amount of water was present in 15MW02 to collect a

sample. There were no exceedances of the Yukon CSR-AW standards for the parameters analyzed at

15MW01. Toluene, extractable petroleum hydrocarbons (EPH), light extractable petroleum hydrocarbons

(LEPH), naphthalene, phenanthrene, and pyrene all exceeded the Yukon CSR-AW standards at 15MW07.

These results agree with the observed soil contamination at this location. The soil and groundwater results

suggest that a fuel spill has occurred in the vicinity of wells 15MW04 and 15MW07, possibly originating from

the adjacent fuel drum storage area. However, further assessment is required to delineate the extent of the

contaminated soil and groundwater, and to identify the source of the hydrocarbons.

 Four surface water samples (SW1, SW2, SW3 and SW4) were collected from unnamed creeks to the northeast

and west of the Site. Surface water samples collected had low pH values and high concentrations of metals.

The concentration of the following parameters exceeded the Yukon CSR-AW standards:

− Sulphate at SW2

− Cadmium at SW1, SW2, SW3 and SW4

− Chromium at SW1 and SW2

− Cobalt at SW1, SW2, SW3 and SW4

− Copper at SW1 and SW2

− Nickel at SW1, SW2 and SW3

− Zinc at SW1, SW2, SW3 and SW4

− Pyrene at SW4
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 The exceedance for sulphate (in SW2), the low pH and exceedances for various metals in all samples suggest

that the surface water quality at the Site is possibly influenced by weathering of bedrock containing pyrite and

other sulphide minerals.

 The relative major ion composition of the groundwater and surface water samples was significantly different

suggesting that the shallow groundwater originating at the Site is not the source of water daylighting in nearby

creeks. The exceedances of CSR-AW standards in the surface water samples are likely naturally occurring and

representative of background conditions.

 Shallow groundwater flow occurs within the active layer above continuous permafrost. The shallow groundwater

flow regime is complex due to the spatial and temporal variability of the active zone thickness which likely

controls shallow groundwater flow. Assuming that the active layer is considerably thicker within the cleared area

of the SWF compared to the surrounding undisturbed land, most shallow groundwater would likely be confined

to the Site with little potential for offsite migration. However, additional readings from the ground temperature

cables and seasonal monitoring of the shallow groundwater are required to better determine the extent of the

active layer and presence of shallow groundwater at the Site.
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8.0 RECOMMENDATIONS

The following recommendations are made based on the findings of the 2015 hydrogeological assessment:

 A protective casing on 15MW07 should be installed during the next sampling event

 Additional ground temperature and groundwater monitoring is required to better determine the extent of the

active zone and shallow groundwater at the Site.

 If the ground temperature readings suggest issues with air convection that disturb the temperature profile in the

well, the ground temperature cables should be removed, the PVC pipe filled with silicone oil, and the cables re-

deployed. This will minimize potential disturbance of the temperature profile in the monitoring well and is an

accepted method to complete observation wells with ground temperature cables.

 Ongoing groundwater, surface water, and ground temperature monitoring should be conducted in accordance

with the requirements stipulated in Permit 80-011; however, based on the results of this hydrogeological

assessment we recommend a revised monitoring plan for the Eagle Plains SWF that could be implemented

through a Permit amendment. The recommended monitoring plan is further outlined below.

8.1 Recommended Monitoring Plan

Groundwater Monitoring

 Pressure transducer with dataloggers should be installed in monitoring wells 15MW01 and 15MW02 to monitor

seasonal changes in groundwater levels for the period of two summers (assuming that the wells freeze

completely during the winter). Future sampling events should be conducted once per year at the time of

maximum groundwater elevations.

 Groundwater levels should be measured in all monitoring wells at the Site.

 Groundwater samples should be collected from all monitoring wells containing sufficient water and should be

analyzed for the suite of parameters stipulated in Permit 80-011.

Surface Water Monitoring

 Surface water samples should be collected from sample locations SW1 through SW4 during the next monitoring

event in spring/summer 2016 to confirm the results presented in this report. If the samples collected during the

next monitoring event are similar to the previous results and confirm the interpretation that shallow groundwater

originating from the Site is unlikely a source for the nearby surface water bodies based on significantly different

water chemistry, surface water should be excluded from regular future monitoring events.

 Surface water samples should only be collected during future sampling events if ongoing groundwater

monitoring at the Site indicates the presence of contaminated groundwater potentially migrating off site.

Ground Temperature Monitoring

 Ground temperatures should be monitored on a weekly basis from May to October 2016. Ideally the ground

temperature monitoring should be conducted by YG staff based at Eagle Plains and would require about half

an hour per week not including travel to and from the Site. If this is not feasible, the possibility of connecting

dataloggers to the ground temperature cables in 15MW01 and 15MW03 should be explored. However,

dataloggers for ground temperature cables are costly and manual readings would therefore be preferred.
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 The weekly ground temperature readings should be used to determine the vertical extent of the active layer

within the cleared area and the time of maximum thickness of the active zone. Future groundwater monitoring

should be conducted when the active layer reaches its maximum seasonal thickness which is assumed to occur

in the fall and should roughly coincide with the time of the highest groundwater levels.
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9.0 CLOSURE

We trust this report meets your present requirements. If you have any questions or comments, please contact the

undersigned.

Respectfully submitted,

Tetra Tech EBA Inc.

Prepared by: Reviewed by:

Kristen Range, B.Sc., Geol. I. T. Stephan Klump, Ph.D.

Hydrogeologist Senior Hydrogeologist, Team Lead

Direct Line: 867.668.9225 Direct Line: 867.668.9220

Kristen.Range@tetratech.com Stephan.Klump@tetratech.com
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Table 1: Summary of Monitoring Well Installation Details

Ground

Elevation

Top of PVC

Elevation

Depth to

Bottom

Elevation of

Bottom of Well
Stick Up

Casing

Diameter

Screened

Interval

Filter Pack

Interval

Annular

Bentonite

Seal

Depth to

Water

Groundwater

Elevation

(m) (m) (m btoc) (m) (m) (mm) (m bg) (m bg) (m bg) (m btoc) (m)
15MW01 422126 7357847 100.78 101.59 4.12 97.47 0.81 25 1.1 - 4.1 0.7 - 4.1 0.0 - 0.7 4.57 97.02
15MW02 421971 7357891 97.39 98.39 3.85 94.54 1.00 25 0.9 - 3.9 0.7 - 4.0 0.0 - 0.7 4.72 93.67
15MW03 421941 7357949 96.11 97.01 3.98 93.03 0.90 25 0.9 - 4.0 0.7 - 4.0 0.0 - 0.7 dry -
15MW05 422286 7357815 99.90 100.71 4.14 96.58 0.81 25 1.0 - 4.1 0.7 - 4.1 0.0 - 0.7 dry -
15MW06 422006 7357913 98.28 99.11 4.00 95.11 0.83 25 1.0 - 4.0 0.7 - 4.0 0.0 - 0.7 dry -
15MW07 422047 7357933 99.26 100.20 1.21 98.99 0.94 25 0.8 - 1.2 0.6 - 1.35 0.0 - 0.6 1.75 98.45

Note:
All elevations are relative to arbitrary benchmark.
- 'm bg' denotes meters below ground
- 'm btoc' denotes meters below top of pvc casing

Well ID Easting Northing

Table 1- Summary of Monitoring Well Completion Details 1
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Table 2: Groundwater Analytical Results

15MW01 15MW07

10-Oct-2015 10-Oct-2015

Physical Parameters

pH pH Units 0.01 - 7.05 6.62

Chloride (Cl) µg/L 50 - 9440 5330

Sulphate (SO4) µg/L 500 1,000,000 2900 7400

Total Dissolved Solids (TDS) µg/L 5000 - 52,000 64,000

Hardness as CaCO3 µg/L 100 - 29,100 51,300

Orthophosphate (as P) µg/L 1 - 8 <1

Alkalinity (Bicarbonate) µg/L - 25000 38000

Alkalinity (Carbonate) µg/L - <1000 <1000

Alkalinity (total as CaCO3) µg/L - 25000 38000

Nutrients

Ammonia µg/L 10 18,400-18,500
2 20 <10

Total Kjeldahl Nitrogen (TKN) µg/L 100 - 400 1800

Nitrate (as N) µg/L 5 400,000 94 140

Nitrite (as N) µg/L 5 600-1000
3 <5 <5

Carbon

Dissolved Organic Carbon (DOC) µg/L 500 - 1400 15,800

Demand Parameters

Chemical Oxygen Demand (COD) µg/L 10000 - 13,000 158,000

Dissolved Metals

Aluminum µg/L 2 - 3 63

Antimony µg/L 0.2 200 <0.2 <0.2

Arsenic µg/L 0.1 50 0.3 0.3

Barium µg/L 0.2 10,000 22.6 90.9

Beryllium µg/L 0.01 53 <0.01 <0.01

Boron µg/L 2 50,000 7 19

Cadmium µg/L 0.01 0.1-0.3
4 0.02 0.3

Calcium µg/L 50 - 9400 15,700

Calcium µg/L 50 - 9400 15,700

Chromium µg/L 0.5 10
5 <0.5 <0.5

Cobalt µg/L 0.05 9 0.23 1.12

Copper µg/L 0.2 20-30
4 0.3 2.3

Iron µg/L 10 - <10 46

Lead µg/L 0.05 40-50
4 <0.05 <0.05

Lithium µg/L 0.5 - 1.0 <0.5

Magnesium µg/L 50 - 1360 2930

Magnesium µg/L 50 - 1360 2930

Manganese µg/L 1 - 48 150

Mercury µg/L 0.01 1 <0.01 <0.01

Molybdenum µg/L 0.05 10,000 0.47 0.43

Nickel µg/L 0.2 250
4 0.6 3.9

Potassium µg/L 50 - 433 545

Selenium µg/L 0.5 10 <0.5 <0.5

Silver µg/L 0.02 0.5
4 <0.02 <0.02

Sodium µg/L 50 - 2400 2020

Sodium µg/L 50 - 2400 2020

Thallium µg/L 0.01 3 <0.01 0.01

Titanium µg/L 0.5 1000 0.8 3.9

Uranium µg/L 0.01 3000 0.05 0.04

Vanadium µg/L 0.5 - <0.5 <0.5

Zinc µg/L 2 75
4 <2 3

BTEXS & MTBE

Benzene µg/L 0.5 4000 <0.5 179

Toluene µg/L 0.5 390 <0.5 2380

Ethylbenzene µg/L 0.5 2000 <0.5 278

Xylene (m) µg/L 0.5 - <0.5 1560

Xylene (o) µg/L 0.5 - <0.5 833

Xylenes Total µg/L 1 - <1 2390

Styrene µg/L 0.5 720 <0.5 <0.5

MTBE µg/L 1 - <1 <1

Hydrocarbons

EPH10-19 µg/L 100 5000 <100 118,000

EPH19-32 µg/L 100 - <100 4000

LEPH µg/L 100 500 <100 117,000

HEPH µg/L 100 - <100 3960

Parameter Units RDL CSR - AW
1

Table 2_6_Monitoring Plan 1
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Table 2: Groundwater Analytical Results

15MW01 15MW07

10-Oct-2015 10-Oct-2015

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene µg/L 0.05 60 <0.05 <5

Acenaphthylene µg/L 0.05 - <0.05 <5

Acridine µg/L 0.05 0.5 <0.05 <0.05

Anthracene µg/L 0.05 1 <0.05 <0.05

Benz(a)anthracene µg/L 0.05 1 <0.05 <0.05

Benzo(a) pyrene µg/L 0.01 0.1 <0.01 <0.01

Benzo(b)fluoranthene µg/L 0.05 - <0.05 0.13

Benzo(b+j)fluoranthene µg/L 0.1 - <0.1 0.1

Benzo(g,h,i)perylene µg/L 0.05 - <0.05 0.15

Benzo(k)fluoranthene µg/L 0.05 - <0.05 <0.05

Chrysene µg/L 0.05 - <0.05 0.09

Dibenz(a,h)anthracene µg/L 0.05 - <0.05 <0.05

Fluoranthene µg/L 0.05 2 <0.05 0.2

Fluorene µg/L 0.05 120 <0.05 13

Indeno(1,2,3-c,d)pyrene µg/L 0.05 - <0.05 <0.05

Naphthalene µg/L 0.05 10 <0.05 589

Phenanthrene µg/L 0.05 3 <0.05 8.26

Pyrene µg/L 0.02 0.2 0.02 0.33

Quinoline µg/L 0.1 34 <0.1 <10

Volatile Organic Compounds (VOCs)

1,1,1,2-tetrachloroethane µg/L 1 - <1 <1

1,1,1-trichloroethane µg/L 1 - <1 <1

1,1,2,2-tetrachloroethane µg/L 1 - <1 <1

1,1,2-trichloroethane µg/L 1 - <1 <1

1,1-dichloroethane µg/L 1 - <1 <1

1,1-dichloroethene µg/L 1 - <1 <1

1,2,4-trichlorobenzene µg/L 1 240 <1 <1

1,2-dibromoethane µg/L 0.3 - <0.3 <0.3

1,2-dichlorobenzene µg/L 0.5 - <0.5 <0.5

1,2-dichloroethane µg/L 1 1000 <1 <1

1,2-dichloropropane µg/L 1 - <1 <1

1,3-dichlorobenzene µg/L 0.5 1500 <0.5 <0.5

1,4-dichlorobenzene µg/L 0.5 260 <0.5 <0.5

4-Methyl-2-pentanone µg/L 10 - <10 <10

Acetone µg/L 10 - <10 <10

Bromodichloromethane µg/L 1 - <1 <1

Bromoform µg/L 1 - <1 <1

Bromomethane µg/L 1 - <1 <1

Carbon tetrachloride µg/L 0.5 130 <0.5 <0.5

Chlorobenzene µg/L 1 13 <1 <1

Chloroethane µg/L 1 - <1 <1

Chloroform µg/L 1 20 <1 <1

Chloromethane µg/L 1 - <1 <1

cis-1,2-dichloroethene µg/L 1 - <1 <1

cis-1,3-dichloropropene µg/L 1 - <1 <1

Dibromochloromethane µg/L 1 - <1 <1

Dichloromethane µg/L 1 980 <1 <1

Methyl Ethyl Ketone µg/L 10 - <10 <10

Tetrachloroethene µg/L 1 1100 <1 <1

trans-1,2-dichloroethene µg/L 1 - <1 <1

trans-1,3-dichloropropene µg/L 1 - <1 <1

Trichloroethene µg/L 1 200 <1 <1

Trichlorofluoromethane µg/L 1 - <1 <1

Trihalomethanes µg/L 2 - <2 <2

Vinyl chloride µg/L 1 - <1 <1

Laboratory Work Order Number 15V029854 15V029854

Laboratory Identification Number 7080691 7080699

Notes:
1

Environment Act. Contaminated Sites Regulation (CSR) (2002). Schedule 3, Generic Numerical Water Standards for Aquatic Life (AW)
2

Standard varies with pH. Values shown based on pH range of 6.62 to 7.05
3

Standard varies with chloride. Values shown based on chloride range of 5.33 mg/L to 9.44 mg/L
4

Standard varies with hardness. Values shown based on hardness range of 28.7 mg/L to 51.3 mg/L
5

Standard is for Chromium VI

"-" No applicable standard or not analyzed

BOLD - Greater than CSR Standard

N/A - Not applicable

Parameter Units RDL CSR - AW
1

Table 2_6_Monitoring Plan 2
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Table 3: Surface Water Analytical Results

SW1 SW2 SW3 SW4

9-Oct-2015 9-Oct-2015 9-Oct-2015 10-Oct-2015

Physical Parameters

pH pH Units 0.01 - 4.03 3.79 4.16 3.91

Chloride (Cl) µg/L 50 - 90 25,100 6360 46,200

Sulphate (SO4) µg/L 500 100,000 44,800 308,000 44,800 39,100

Total Dissolved Solids (TDS) µg/L 5000 - 80,000 462,000 88,000 195,000

Hardness as CaCO3 µg/L 100 - 33,800 270,000 41,100 79,100

Orthophosphate (as P) µg/L 1 - <1 7 <1 1

Alkalinity (Bicarbonate) µg/L - <1000 <1000 <1000 <1000

Alkalinity (Carbonate) µg/L - <1000 <1000 <1000 <1000

Alkalinity (total as CaCO3) µg/L - <1000 <1000 <1000 <1000

Nutrients

Ammonia µg/L 10 1840
2 20 50 30 40

Total Kjeldahl Nitrogen (TKN) µg/L 100 - 600 600 600 500

Nitrate (as N) µg/L 5 40,000 129 20 28 9

Nitrite (as N) µg/L 5 20-200
3 <5 <5 <5 <5

Carbon

Dissolved Organic Carbon (DOC) µg/L 500 - 9000 5700 5500 8500

Demand Parameters

Biochemical Oxygen Demand (BOD) µg/L 4000 - <4000 <4000 <4000 <4000

Chemical Oxygen Demand (COD) µg/L 10000 - 33,000 24,000 19,000 31,000

Total Metals

Aluminum Total ug/L 5 - 1780 10,100 899 1770

Antimony µg/L 0.5 20 <0.5 <0.5 <0.5 <0.5

Arsenic µg/L 0.1 5 0.5 0.6 0.2 0.3

Barium µg/L 0.5 1000 56.1 39.6 114 238

Beryllium µg/L 0.05 5.3 0.34 1.96 0.34 0.47

Boron µg/L 5 5000 12 27 21 8

Cadmium µg/L 0.01 0.03-0.06
4 0.16 1.50 0.20 0.76

Calcium µg/L 50 - 5570 60,100 9760 22,700

Chromium µg/L 0.5 1
5 1.4 1.7 0.7 1.0

Cobalt µg/L 0.05 0.9 16.5 92.9 14.2 17.3

Copper µg/L 0.5 2-9
4 2.2 6.8 1.9 3.1

Iron µg/L 10 - 1160 1590 559 901

Lead µg/L 0.05 4-11
4 0.38 0.35 0.14 0.27

Lithium µg/L 0.5 - 7.1 30.3 9.4 11.3

Magnesium µg/L 50 - 4830 29,000 4060 5450

Manganese µg/L 1 - 145 1140 174 225

Mercury µg/L 0.01 0.1 <0.01 <0.01 <0.01 <0.01

Molybdenum µg/L 0.1 1000 <0.1 0.1 <0.1 <0.1

Nickel µg/L 0.5 25-150
4 42.4 277 36.1 48.2

Potassium µg/L 100 - 252 1170 287 191

Selenium µg/L 0.5 1 <0.5 <0.5 <0.5 <0.5

Silver µg/L 0.02 0.05, 1.5
4 <0.02 <0.02 <0.02 0.02

Sodium µg/L 100 - 810 4010 1060 1190

Thallium µg/L 0.02 0.3 <0.02 0.02 <0.02 <0.02

Titanium µg/L 1 100 6 7 1 3

Uranium µg/L 0.01 300 0.05 0.06 0.01 0.02

Vanadium µg/L 1 - 2 2 <1 1

Zinc µg/L 5 7.5-165
4 134 781 126 160

BTEXS & MTBE

Benzene µg/L 0.5 400 <0.5 <0.5 <0.5 <0.5

Toluene µg/L 0.5 39 <0.5 <0.5 <0.5 <0.5

Ethylbenzene µg/L 0.5 200 <0.5 <0.5 <0.5 <0.5

Xylene (m) µg/L 0.5 - <0.5 <0.5 <0.5 <0.5

Xylene (o) µg/L 0.5 - <0.5 <0.5 <0.5 <0.5

Xylenes Total µg/L 1 - <1 <1 <1 <1

Styrene µg/L 0.5 72 <0.5 <0.5 <0.5 <0.5

MTBE µg/L 1 - <1 <1 <1 <1

Hydrocarbons

EPH10-19 µg/L 100 500 <100 <100 <100 <100

EPH19-32 µg/L 100 - <100 <100 <100 <100

LEPH µg/L 100 50 <100 <100 <100 <100

HEPH µg/L 100 - <100 <100 <100 <100

Volatile Hydrocarbons (VH6-10) µg/L 100 - <100 <100 <100 <100

VPH C6-10 µg/L 100 150 <100 <100 <100 <100

Parameter Units RDL CSR - AW
1

Table 2_6_Monitoring Plan 3
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Table 3: Surface Water Analytical Results

SW1 SW2 SW3 SW4

9-Oct-2015 9-Oct-2015 9-Oct-2015 10-Oct-2015

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene µg/L 0.05 6 <0.05 <0.05 <0.05 <0.05

Acenaphthylene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Acridine µg/L 0.05 0.05 <0.05 <0.05 <0.05 <0.05

Anthracene µg/L 0.05 0.1 <0.05 <0.05 <0.05 <0.05

Benz(a)anthracene µg/L 0.05 0.1 <0.05 <0.05 <0.05 <0.05

Benzo(a) pyrene µg/L 0.01 0.01 <0.01 <0.01 <0.01 <0.01

Benzo(b)fluoranthene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Benzo(b+j)fluoranthene µg/L 0.1 - <0.1 <0.1 <0.1 <0.1

Benzo(g,h,i)perylene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Benzo(k)fluoranthene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Chrysene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Dibenz(a,h)anthracene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Fluoranthene µg/L 0.05 0.2 <0.05 <0.05 <0.05 <0.05

Fluorene µg/L 0.05 12 <0.05 <0.05 <0.05 <0.05

Indeno(1,2,3-c,d)pyrene µg/L 0.05 - <0.05 <0.05 <0.05 <0.05

Naphthalene µg/L 0.05 1 0.05 <0.05 <0.05 <0.05

Phenanthrene µg/L 0.05 0.3 <0.05 <0.05 <0.05 <0.05

Pyrene µg/L 0.02 0.02 <0.02 <0.02 <0.02 0.06

Quinoline µg/L 0.1 3.4 <0.1 <0.1 <0.1 <0.1

Laboratory Work Order Number 15V029854 15V029854 15V029854 15V029854

Laboratory Identification Number 7080701 7080702 7080703 7080704

Notes:

2
Standard varies with pH. Value shown based on pH range of 3.79 to 4.16

3
Standard varies with chloride. Values shown based on chloride range of 0.09 mg/L to 46.2 mg/L

4
Standard varies with hardness. Values shown based on hardness range of 33.8 mg/L to 270 mg/L

5
Standard is for Chromium VI

"-" No applicable standard or not analyzed

BOLD - Greater than CSR Standard

Italic - Detection limit greater than CSR standard

1
Environment Act. Contaminated Sites Regulation (CSR) (2002). Schedule 3, Generic Numerical Water Standards for Freshwater Aquatic Life (AW).

Standards have been decreased by a magnitude of 10.

Parameter Units RDL CSR - AW
1

Table 2_6_Monitoring Plan 4



HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

Table 4: Soil Analytical Results

15MW06

1.8-2.0 m 9.8-10 m DUP 01 0.3-0.4 m 1.1-1.2 m 0.3-0.4 m 0.5-0.6 m 1.1-1.2 m

7-Oct-2015 7-Oct-2015 7-Oct-2015 7-Oct-2015 7-Oct-2015 8-Oct-2015 8-Oct-2015 8-Oct-2015

Physical Parameters

pH pH Units 0.1 - 4.6 4.4 4.3 4.5 5.3 5.4 4.9 5.3

Metals

Antimony µg/g 0.1 40 0.8 0.5 0.5 0.3 0.4 0.3 0.4 0.2

Arsenic µg/g 0.1 20
2 32.0 38.7 37.5 7.4 10.5 5.3 7.7 6.0

Barium µg/g 0.5 2000 244 380 400 75.1 114 44.0 119 79.0

Beryllium µg/g 0.1 8 0.6 1.1 1.1 0.3 0.4 0.1 0.3 0.2

Cadmium µg/g 0.01 2
2,3 0.06 0.05 0.09 0.08 0.11 0.02 0.07 0.05

Chromium µg/g 1 60
2 24 32 32 12 11 4 16 7

Cobalt µg/g 0.1 300 1.6 6.8 6.8 1.5 2.8 0.7 3.1 1.5

Copper µg/g 0.2 90-100
2,3 31.4 53.1 70.0 5.7 10.1 3.7 9.9 4.8

Lead µg/g 0.1 150
2,3 16.2 17.6 18.4 6.7 6.9 3.2 6.9 5.4

Mercury µg/g 0.01 150
2 0.12 0.05 0.05 <0.01 0.01 <0.01 0.02 <0.01

Molybdenum µg/g 0.2 40 0.9 0.7 0.7 0.7 0.6 0.3 0.6 0.3

Nickel µg/g 0.5 500 15.7 42.6 40.9 5.7 13.0 3.3 11.1 5.8

Selenium µg/g 0.1 10 2.6 1.3 1.7 0.3 0.7 0.2 0.5 0.4

Silver µg/g 0.5 40 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Thallium µg/g 0.1 - 0.2 0.2 0.2 <0.1 <0.1 <0.1 <0.1 <0.1

Tin µg/g 0.2 300 0.6 0.8 0.8 0.3 0.2 <0.2 0.3 <0.2

Uranium µg/g 0.2 - 1.0 1.2 1.3 0.4 0.5 0.2 0.5 0.3

Vanadium µg/g 1 - 62 82 82 34 29 11 32 16

Zinc µg/g 1 150
2,3 39 87 89 20 53 12 34 18

BTEXS & MTBE

Benzene µg/g 0.02 10
2 <0.02 <0.02 <0.02 0.37 1.02 <0.02 <0.02 0.02

Toluene µg/g 0.05 25
2 <0.05 <0.05 <0.05 1.16 5.31 <0.05 0.07 6.47

Ethylbenzene µg/g 0.05 20
2 <0.05 <0.05 <0.05 0.12 2.18 <0.05 <0.05 4.19

Xylene (m) µg/g 0.05 - <0.05 <0.05 <0.05 0.97 24.4 <0.05 0.08 24.5

Xylene (o) µg/g 0.05 - <0.05 <0.05 <0.05 1.18 9.53 <0.05 0.07 10.7

Xylenes Total µg/g 0.2 50
2 <0.2 <0.2 <0.2 2.2 33.9 <0.2 <0.2 35.2

Styrene µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 0.37

MTBE µg/g 0.1 - <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1

Hydrocarbons

LEPH µg/g 20 2000 23 62 63 29 2830 <20 28 2830

HEPH µg/g 20 5000 78 111 111 65 178 <20 28 63

VPH C6-10 µg/g 10 200 <10 <10 <10 54 972 <10 <10 411

Polycyclic Aromatic Hydrocarbons (PAHs)

1-methylnaphthalene µg/g 0.01 - <0.01 0.05 0.06 0.04 12.5 <0.01 0.06 11.7

2-methylnaphthalene µg/g 0.01 - <0.01 0.04 0.05 0.05 17.2 <0.01 0.07 18.5

Acenaphthene µg/g 0.01 - <0.01 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.1

Acenaphthylene µg/g 0.01 - <0.01 <0.01 <0.01 <0.01 <0.1 <0.01 <0.01 <0.1

Anthracene µg/g 0.02 - <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Benz(a)anthracene µg/g 0.02 10 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Benzo(a) pyrene ug/g 0.05 10
2 <0.05 0.06 0.08 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(b)fluoranthene µg/g 0.02 10 0.12 0.09 0.12 <0.02 <0.02 <0.02 <0.02 <0.02

Benzo(g,h,i)perylene µg/g 0.05 - 0.23 0.7 0.89 <0.05 <0.05 <0.05 <0.05 <0.05

Benzo(k)fluoranthene µg/g 0.02 10 0.02 0.02 0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Chrysene µg/g 0.05 - 0.11 0.08 0.08 <0.05 <0.05 <0.05 <0.05 <0.05

Dibenz(a,h)anthracene µg/g 0.02 10 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Fluoranthene µg/g 0.05 - 0.07 0.08 0.09 <0.05 <0.05 <0.05 <0.05 <0.05

Fluorene µg/g 0.02 - <0.02 <0.02 <0.02 <0.02 0.5 <0.02 <0.02 0.3

Indeno(1,2,3-c,d)pyrene µg/g 0.02 10 0.04 0.04 0.06 <0.02 <0.02 <0.02 <0.02 <0.02

Naphthalene µg/g 0.01 50 <0.01 <0.01 <0.01 0.01 7.3 <0.01 0.02 8.8

Phenanthrene µg/g 0.02 50 0.06 0.13 0.15 <0.02 0.56 <0.02 <0.02 0.23

Pyrene µg/g 0.02 100 0.09 0.15 0.16 <0.02 0.02 <0.02 <0.02 <0.02

Volatile Organic Compounds (VOCs)

1,1,1,2-tetrachloroethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,1-trichloroethane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,2,2-tetrachloroethane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1,2-trichloroethane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1-dichloroethane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1-dichloroethene µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2,4-trichlorobenzene µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-dibromoethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-dichlorobenzene µg/g 0.05 10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-dichloroethane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,2-dichloropropane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,3-dichlorobenzene µg/g 0.05 10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,4-dichlorobenzene µg/g 0.05 10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

4-Methyl-2-pentanone µg/g 0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Acetone µg/g 0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Bromodichloromethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Bromoform µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Bromomethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Carbon tetrachloride µg/g 0.02 50 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

Chlorobenzene µg/g 0.05 10 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloroethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloroform µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Chloromethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

cis-1,2-dichloroethene µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

cis-1,3-dichloropropene µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Dibromochloromethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Dichloromethane µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Methyl Ethyl Ketone µg/g 0.5 - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Tetrachloroethene µg/g 0.05 5
2 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

trans-1,2-dichloroethene µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

trans-1,3-dichloropropene µg/g 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Trichloroethene µg/g 0.01 0.65
2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Trichlorofluoromethane µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Vinyl chloride µg/g 0.05 - <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

Organics

Total Tetrachlorodibenzodioxins ng/kg 0.5 - <0.5 <0.8 <1 3 <1 <0.9 <0.6 <1

Total Tetrachlorodibenzofurans ng/kg 0.5 - 0.9 <0.6 <1 <1 0.8 1.3 0.9 <0.8

Total PCDDs and PCDFs (TEQ) ng/kg 2500 0.319 0.433 0.514 1.46 1.03 1.97 1.53 0.201

Laboratory Work Order Number 15V029854 15V029854 15V029854 15V029854 15V029854 15V029854 15V029854 15V029854

Laboratory Identification Number 7079507 7079503 7079508 7079510 7079509 7079506 7079505 7079504

Notes:
1

Environment Act. Contaminated Sites Regulation (CSR) (2002). Schedule 1 - Generic Numerical Soil Standards and Schedule 2 - Matrix Numerical Soil Standards for Industrial (IL) land use
2

Schedule 2 Parameter. Pathways included:

Intake of contaminated soil

Toxicity to soil invertebrates and plants

Groundwater flow to surface water used by freshwater aquatic life
3

Standard varies with pH. Values shown based on pH range 4.3 to 5.4

"-" No applicable standard or not analyzed

BOLD - Greater than CSR Standard

15MW01 15MW04 15MW07

Parameter Units RDL CSR - IL
1
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HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

Table 5: Groundwater Quality Assurance/Quality Control Analytical Results

15MW01 Dup 01

Physical Parameters

pH pH Units 0.01 7.05 7.03 0.1

Chloride (Cl) µg/L 50 9440 9260 1

Sulphate (SO4) µg/L 500 2900 2900 0

Total Dissolved Solids (TDS) µg/L 5000 52,000 42,000 11

Hardness as CaCO3 µg/L 100 29,100 28,700 1

Orthophosphate (as P) µg/L 1 8 7 7

Nutrients

Ammonia µg/L 10 20 20 -

Total Kjeldahl Nitrogen (TKN) µg/L 100 400 400 -

Nitrate (as N) µg/L 5 94 100 3

Nitrite (as N) µg/L 5 <5 <5 -

Carbon

Dissolved Organic Carbon (DOC) µg/L 500 1400 900 -

Demand Parameters

Chemical Oxygen Demand (COD) µg/L 10000 13,000 12,000 -

Dissolved Metals

Aluminum µg/L 2 3 3 -

Antimony µg/L 0.2 <0.2 <0.2 -

Arsenic µg/L 0.1 0.3 0.3 -

Barium µg/L 0.2 22.6 22.6 0

Beryllium µg/L 0.01 <0.01 <0.01 -

Boron µg/L 2 7 7 -

Cadmium µg/L 0.01 0.02 0.01 -

Calcium µg/L 50 9400 9310 0.5

Calcium µg/L 50 9400 9310 0.5

Chromium µg/L 0.5 <0.5 <0.5 -

Cobalt µg/L 0.05 0.23 0.24 -

Copper µg/L 0.2 0.3 0.4 -

Iron µg/L 10 <10 <10 -

Lead µg/L 0.05 <0.05 <0.05 -

Lithium µg/L 0.5 1.0 1.2 -

Magnesium µg/L 50 1360 1320 1

Magnesium µg/L 50 1360 1320 1

Manganese µg/L 1 48 46 2

Mercury µg/L 0.01 <0.01 <0.01 -

Molybdenum µg/L 0.05 0.47 0.41 7

Nickel µg/L 0.2 0.6 0.6 -

Potassium µg/L 50 433 424 1

Selenium µg/L 0.5 <0.5 <0.5 -

Silver µg/L 0.02 <0.02 <0.02 -

Sodium µg/L 50 2400 2470 1

Sodium µg/L 50 2400 2470 1

Thallium µg/L 0.01 <0.01 <0.01 -

Titanium µg/L 0.5 0.8 0.7 -

Uranium µg/L 0.01 0.05 0.05 0

Vanadium µg/L 0.5 <0.5 <0.5 -

Zinc µg/L 2 <2 <2 -

BTEXS & MTBE

Benzene µg/L 0.5 <0.5 <0.5 -

Toluene µg/L 0.5 <0.5 <0.5 -

Ethylbenzene µg/L 0.5 <0.5 <0.5 -

Xylene (m) µg/L 0.5 <0.5 <0.5 -

Xylene (o) µg/L 0.5 <0.5 <0.5 -

Xylenes Total µg/L 1 <1 <1 -

Styrene µg/L 0.5 <0.5 <0.5 -

MTBE µg/L 1 <1 <1 -

Hydrocarbons

EPH10-19 µg/L 100 <100 <100 -

EPH19-32 µg/L 100 <100 <100 -

LEPH µg/L 100 <100 <100 -

HEPH µg/L 100 <100 <100 -

Parameter Units RDL RPD
10-Oct-2015
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HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

Table 5: Groundwater Quality Assurance/Quality Control Analytical Results

15MW01 Dup 01

Polycyclic Aromatic Hydrocarbons (PAHs)

Acenaphthene µg/L 0.05 <0.05 <0.05 -

Acenaphthylene µg/L 0.05 <0.05 <0.05 -

Acridine µg/L 0.05 <0.05 <0.05 -

Anthracene µg/L 0.05 <0.05 <0.05 -

Benz(a)anthracene µg/L 0.05 <0.05 <0.05 -

Benzo(a) pyrene µg/L 0.01 <0.01 <0.01 -

Benzo(b)fluoranthene µg/L 0.05 <0.05 <0.05 -

Benzo(b+j)fluoranthene µg/L 0.1 <0.1 <0.1 -

Benzo(g,h,i)perylene µg/L 0.05 <0.05 <0.05 -

Benzo(k)fluoranthene µg/L 0.05 <0.05 <0.05 -

Chrysene µg/L 0.05 <0.05 <0.05 -

Dibenz(a,h)anthracene µg/L 0.05 <0.05 <0.05 -

Fluoranthene µg/L 0.05 <0.05 <0.05 -

Fluorene µg/L 0.05 <0.05 <0.05 -

Indeno(1,2,3-c,d)pyrene µg/L 0.05 <0.05 <0.05 -

Naphthalene µg/L 0.05 <0.05 <0.05 -

Phenanthrene µg/L 0.05 <0.05 <0.05 -

Pyrene µg/L 0.02 0.02 <0.02 -

Quinoline µg/L 0.1 <0.1 <0.1 -

Volatile Organic Compounds (VOCs)

1,1,1,2-tetrachloroethane µg/L 1 <1 <1 -

1,1,1-trichloroethane µg/L 1 <1 <1 -

1,1,2,2-tetrachloroethane µg/L 1 <1 <1 -

1,1,2-trichloroethane µg/L 1 <1 <1 -

1,1-dichloroethane µg/L 1 <1 <1 -

1,1-dichloroethene µg/L 1 <1 <1 -

1,2,4-trichlorobenzene µg/L 1 <1 <1 -

1,2-dibromoethane µg/L 0.3 <0.3 <0.3 -

1,2-dichlorobenzene µg/L 0.5 <0.5 <0.5 -

1,2-dichloroethane µg/L 1 <1 <1 -

1,2-dichloropropane µg/L 1 <1 <1 -

1,3-dichlorobenzene µg/L 0.5 <0.5 <0.5 -

1,4-dichlorobenzene µg/L 0.5 <0.5 <0.5 -

Methyl Ethyl Ketone µg/L 10 <10 <10 -

4-Methyl-2-pentanone µg/L 10 <10 <10 -

Acetone µg/L 10 <10 <10 -

Bromodichloromethane µg/L 1 <1 <1 -

Bromoform µg/L 1 <1 <1 -

Bromomethane µg/L 1 <1 <1 -

Carbon tetrachloride µg/L 0.5 <0.5 <0.5 -

Chlorobenzene µg/L 1 <1 <1 -

Dibromochloromethane µg/L 1 <1 <1 -

Chloroethane µg/L 1 <1 <1 -

Chloroform µg/L 1 <1 <1 -

Chloromethane µg/L 1 <1 <1 -

cis-1,2-dichloroethene µg/L 1 <1 <1 -

cis-1,3-dichloropropene µg/L 1 <1 <1 -

Dichloromethane µg/L 1 <1 <1 -

Trichloroethene µg/L 1 <1 <1 -

Tetrachloroethene µg/L 1 <1 <1 -

Trihalomethanes µg/L 2 <2 <2 -

trans-1,2-dichloroethene µg/L 1 <1 <1 -

trans-1,3-dichloropropene µg/L 1 <1 <1 -

Trichlorofluoromethane µg/L 1 <1 <1 -

Vinyl chloride µg/L 1 <1 <1 -

Laboratory Work Order Number 15V029854 15V029854

Laboratory Identification Number 7080691 7080695

Notes:

RDL - Reportable detection limit

RPD - Relative percent difference calculated as (abs(C1-C2)/average(C1+C2))*100

N/A - Not applicable

BOLD - RPD value greater than 30%

"-" Indicates RPD not calculated. RPD cannot be calculated if one or more of the analytical results are less than detection limits or within 5 times
the detection limits.

Parameter Units RDL RPD
10-Oct-2015
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HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

Table 6: Soil Quality Assurance/Quality Control Analytical Results

15MW01

9.8-10 m

Physical Parameters

pH pH Units 0.1 4.4 4.3 1

Metals

Antimony µg/g 0.1 0.5 0.5 0

Arsenic µg/g 0.1 38.7 37.5 2

Barium µg/g 0.5 380 400 3

Beryllium µg/g 0.1 1.1 1.1 0

Cadmium µg/g 0.01 0.05 0.09 29

Chromium µg/g 1 32 32 0

Cobalt µg/g 0.1 6.8 6.8 0

Copper µg/g 0.2 53.1 70 14

Lead µg/g 0.1 17.6 18.4 2

Mercury µg/g 0.01 0.05 0.05 0

Molybdenum µg/g 0.2 0.7 0.7 -

Nickel µg/g 0.5 42.6 40.9 2

Selenium µg/g 0.1 1.3 1.7 13

Silver µg/g 0.5 <0.5 <0.5 -

Thallium µg/g 0.1 0.2 0.2 -

Tin µg/g 0.2 0.8 0.8 -

Uranium µg/g 0.2 1.2 1.3 4

Vanadium µg/g 1 82 82 0

Zinc µg/g 1 87 89 1

BTEXS & MTBE

Benzene µg/g 0.02 <0.02 <0.02 -

Toluene µg/g 0.05 <0.05 <0.05 -

Ethylbenzene µg/g 0.05 <0.05 <0.05 -

Xylene (m) µg/g 0.05 <0.05 <0.05 -

Xylene (o) µg/g 0.05 <0.05 <0.05 -

Xylenes Total µg/g 0.2 <0.2 <0.2 -

Styrene µg/g 0.05 <0.05 <0.05 -

MTBE µg/g 0.1 <0.1 <0.1 -

Hydrocarbons

LEPH µg/g 20 62 63 -

HEPH µg/g 20 111 111 0

VPH C6-10 µg/g 10 <10 <10 -

Polycyclic Aromatic Hydrocarbons (PAHs)

2-methylnaphthalene µg/g 0.01 0.04 0.05 -

Acenaphthene µg/g 0.01 <0.01 <0.01 -

Acenaphthylene µg/g 0.01 <0.01 <0.01 -

Anthracene µg/g 0.02 <0.02 <0.02 -

Benz(a)anthracene µg/g 0.02 <0.02 <0.02 -

Benzo(a) pyrene ug/g 0.05 0.06 0.08 -

Benzo(b)fluoranthene µg/g 0.02 0.09 0.12 -

Benzo(g,h,i)perylene µg/g 0.05 0.70 0.89 12

Benzo(k)fluoranthene µg/g 0.02 0.02 0.02 -

Chrysene µg/g 0.05 0.08 0.08 -

Dibenz(a,h)anthracene µg/g 0.02 <0.02 <0.02 -

Fluoranthene µg/g 0.05 0.08 0.09 -

Fluorene µg/g 0.02 <0.02 <0.02 -

Indeno(1,2,3-c,d)pyrene µg/g 0.02 0.04 0.06 -

Naphthalene µg/g 0.01 <0.01 <0.01 -

Phenanthrene µg/g 0.02 0.13 0.15 7

Pyrene µg/g 0.02 0.15 0.16 3

Volatile Organic Compounds (VOCs)

1,1,1,2-tetrachloroethane µg/g 0.05 <0.05 <0.05 -

1,1,1-trichloroethane µg/g 0.05 <0.05 <0.05 -

1,1,2,2-tetrachloroethane µg/g 0.05 <0.05 <0.05 -

1,1,2-trichloroethane µg/g 0.05 <0.05 <0.05 -

1,1-dichloroethane µg/g 0.05 <0.05 <0.05 -

1,1-dichloroethene µg/g 0.05 <0.05 <0.05 -

1,2,4-trichlorobenzene µg/g 0.05 <0.05 <0.05 -

1,2-dibromoethane µg/g 0.05 <0.05 <0.05 -

1,2-dichlorobenzene µg/g 0.05 <0.05 <0.05 -

1,2-dichloroethane µg/g 0.05 <0.05 <0.05 -

1,2-dichloropropane µg/g 0.05 <0.05 <0.05 -

1,3-dichlorobenzene µg/g 0.05 <0.05 <0.05 -

1,4-dichlorobenzene µg/g 0.05 <0.05 <0.05 -

1-Methylnaphthalene µg/g 0.01 0.05 0.06 9

Methyl Ethyl Ketone µg/g 0.5 <0.5 <0.5 -

4-Methyl-2-pentanone µg/g 0.5 <0.5 <0.5 -

DUP 01
RPD

7-Oct-2015

Parameter Units RDL
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HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

Table 6: Soil Quality Assurance/Quality Control Analytical Results

15MW01

9.8-10 m

Acetone µg/g 0.5 <0.5 <0.5 -

Bromodichloromethane µg/g 0.05 <0.05 <0.05 -

Bromoform µg/g 0.05 <0.05 <0.05 -

Bromomethane µg/g 0.05 <0.05 <0.05 -

Carbon tetrachloride µg/g 0.02 <0.02 <0.02 -

Chlorobenzene µg/g 0.05 <0.05 <0.05 -

Dibromochloromethane µg/g 0.05 <0.05 <0.05 -

Chloroethane µg/g 0.05 <0.05 <0.05 -

Chloroform µg/g 0.05 <0.05 <0.05 -

Chloromethane µg/g 0.05 <0.05 <0.05 -

cis-1,2-dichloroethene µg/g 0.05 <0.05 <0.05 -

cis-1,3-dichloropropene µg/g 0.05 <0.05 <0.05 -

Dichloromethane µg/g 0.05 <0.05 <0.05 -

Trichloroethene µg/g 0.01 <0.01 <0.01 -

Tetrachloroethene µg/g 0.05 <0.05 <0.05 -

trans-1,2-dichloroethene µg/g 0.05 <0.05 <0.05 -

trans-1,3-dichloropropene µg/g 0.05 <0.05 <0.05 -

Trichlorofluoromethane µg/g 0.05 <0.05 <0.05 -

Vinyl chloride µg/g 0.05 <0.05 <0.05 -

Organics

Total Tetrachlorodibenzodioxins ng/kg 0.5 <0.8 <1 -

Total Tetrachlorodibenzofurans ng/kg 0.5 <0.6 <1 -

Total PCDDs and PCDFs (TEQ) ng/kg - 0.433 0.514 9

Laboratory Work Order Number 15V029854 15V029854

Laboratory Identification Number 7079507 7079508

Notes:

RDL - Reportable detection limit

RPD - Relative percent difference calculated as (abs(C1-C2)/average(C1+C2))*100

N/A - Not applicable

BOLD - RPD value greater than 30%

"-" Indicates RPD not calculated. RPD cannot be calculated if one or more of the analytical results are less than detection limits or within 5 times
the detection limits.

Parameter Units RDL
DUP 01

RPD

7-Oct-2015

Table 2_6_Monitoring Plan 9
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FIGURES

Figure 1 Site Plan Showing Well Locations

Figure 2 Site Plan Showing Proposed Well Locations in Waste Disposal Area

Figure 3 Cross-section A – A’

Figure 4 Piper Plot of Surface Water and Groundwater Samples
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PHOTOGRAPHS

Photo 1 Pallets, tires and rims along northern boundary. Photo taken October 7, 2015 at 9:00 am.

Photo 2 Empty fuel drums and tires along northern boundary. Photo taken October 7, 2015 at 9:00 am

Photo 3 Large tires and scrap metal along northern boundary. Photo taken October 7, 2015 at 9:00 am.

Photo 4 Scrap metal along northern boundary. Photo taken October 7, 2015 at 9:01 am.

Photo 5 Refrigerators, washing machines and driers southeast of MSW burn trench. Photo taken
October 7, 2015 at 9:02 am.

Photo 6 Calcium bags stored on pallets. Photo taken October 7, 2015 at 9:03 am.

Photo 7 Highway markers along southern boundary. Photo taken October 7, 2015 at 9:03 am.

Photo 8 Culverts and highway markers along southern boundary. Photo taken October 7, 2015 at 9:04 am.

Photo 9 Culverts along southern boundary. Photo taken October 7, 2015 at 9:04 am.

Photo 10 Sandstone encountered at 15MW03 (1.5 – 2.2 m bg). Photo taken on October 7, 2015 at
12:10 pm.

Photo 11 Saturated sand and gravel overlying fine grained silt and clay at 15MW04 at a depth of 0.7 to 1.5
m bg. Photo taken on October 7, 2015 at 2:30 pm.

Photo 12 Organic rich shale bedrock encountered at 15MW01 a depth of 5.5 – 6.0 m bg. Photo taken
October 7, 2015 at 4:12 pm.

Photo 13 Organic rich shale encountered at 15MW06 at depth of 3.0 – 3.3 m bg. Photo taken on October 8,
2015 at 11:30 am.

Photo 14 Organics, sand and gravel containing household garbage encountered at 15MW07 at a depth of 0
– 0.3 m bg. Photo taken on October 8, 2015 at 12:07 pm.

Photo 15 Moist to saturated sand and gravel overlying fine grained silt and clay encountered at 15MW07 at
a depth of 0.6 – 1.2 m bg. Photo taken on October 8, 2015 at 12:07 pm.

Photo 16 15MW02 taken on October 10, 2015 at 11:57 am.

Photo 17 15MW03 taken on October 10, 2015 at 12:02 pm.

Photo 18 15MW06 taken on October 10, 2015 at 12:08 pm.

Photo 19 15MW07 taken on October 10, 2015 at 12:12 pm.

Photo 20 Empty fuel drums and 15MW07. Photo taken October 10, 2015 at 2:48 pm.

Photo 21 15MW05 taken on October 10, 2015 at 2:51 pm.



HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 31, 2016 | ISSUED FOR USE

RPT- Eagle Plains SWF Hydrogeological Assessment_IFU

Photo 22 15MW01 taken October 10, 2015 at 11:54 am.

Photo 23 SW1 taken on October 9, 2015 at 1:03 pm.

Photo 24 SW2 taken on October 9, 2015 at 4:03 pm.

Photo 25 SW3 taken on October 9, 2015 at 5:27 pm.

Photo 26 SW4 taken on October 10, 2015 at 2:15 pm.
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Photo log

Photo 1: Pallets, tires and rims along northern boundary. Photo taken October 7, 2015 at 9:00
am.

Photo 2: Empty fuel drums and tires along northern boundary. Photo taken October 7, 2015 at
9:00 am.
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Photo log

Photo 3: Large tires and scrap metal along northern boundary. Photo taken October 7, 2015
at 9:00 am.

Photo 4: Scrap metal along northern boundary. Photo taken October 7, 2015 at 9:01 am.
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Photo log

Photo 5: Refrigerators, washing machines and driers southeast of MSW burn trench. Photo
taken October 7, 2015 at 9:02 am.

Photo 6: Calcium bags stored on pallets. Photo taken October 7, 2015 at 9:03 am.
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Photo log

Photo 7: Highway markers along southern boundary. Photo taken October 7, 2015 at 9:03
am.

Photo 8: Culverts and highway markers along southern boundary. Photo taken October 7,
2015 at 9:04 am.
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Photo log

Photo 9: Culverts along southern boundary. Photo taken October 7, 2015 at 9:04 am.

Photo 10: Sandstone encountered at 15MW03 (1.5 – 2.2 m bg). Photo taken on October 7,
2015 at 12:10 pm.



HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

6

Photo log

Photo 11: Saturated sand and gravel overlying fine grained silt and clay at 15MW04 at a depth
of 0.7 to 1.5 m bg. Photo taken on October 7, 2015 at 2:30 pm.

Photo 12: Organic rich shale bedrock encountered at 15MW01 a depth of 5.5 – 6.0 m bg.
Photo taken October 7, 2015 at 4:12 pm.



HYDROGEOLOGICAL ASSESSMENT, EAGLE PLAINS SOLID WASTE MANAGEMENT FACILITY

FILE: ENVH2O03173-01 | MARCH 2016 | ISSUED FOR USE

7

Photo log

Photo 13: Organic rich shale encountered at 15MW06 at depth of 3.0 – 3.3 m bg. Photo taken
on October 8, 2015 at 11:30 am.

Photo 14: Organics, sand and gravel containing household garbage encountered at 15MW07
at a depth of 0 – 0.3 m bg. Photo taken on October 8, 2015 at 12:07 pm.
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Photo log

Photo 15: Moist to saturated sand and gravel overlying fine grained silt and clay encountered at
15MW07 at a depth of 0.6 – 1.2 m bg. Photo taken on October 8, 2015 at 12:07 pm.

Photo 16: 15MW02 taken on October 10, 2015 at 11:57 am.
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Photo log

Photo 17: 15MW03 taken on October 10, 2015 at 12:02 pm.

Photo 18: 15MW06 taken on October 10, 2015 at 12:08 pm.
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Photo log

Photo 20: Empty fuel drums and 15MW07. Photo taken October 10, 2015 at 2:48 pm.

Photo 19: 15MW07 taken on October 10,
2015 at 12:12 pm.
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Photo log

Photo 22: 15MW01 taken October 10, 2015 at 11:54
am.

Photo 21: 15MW05 taken on October 10, 2015 at 2:51 pm.
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Photo log

Photo 23: SW1 taken on October 9, 2015 at 1:03 pm.

Photo 24: SW2 taken on October 9, 2015 at 4:03 pm.
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Photo log

Photo 25: SW3 taken on October 9, 2015 at 5:27 pm.

Photo 26: SW4 taken on October 10, 2015 at 2:15 pm.
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APPENDIX A
TETRA TECH’S GENERAL CONDITIONS



GENERAL CONDITIONS

1

GEOENVIRONMENTAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development, and a

specific scope of work. It is not applicable to any other sites, nor
should it be relied upon for types of development other than those to
which it refers. Any variation from the site or proposed development

would necessitate a supplementary investigation and assessment.

This report and the assessments and recommendations contained in
it are intended for the sole use of Tetra Tech EBA’s client. Tetra Tech
EBA does not accept any responsibility for the accuracy of any of the

data, the analysis or the recommendations contained or referenced
in the report when the report is used or relied upon by any party other
than Tetra Tech EBA’s Client unless otherwise authorized in writing

by Tetra Tech EBA. Any unauthorized use of the report is at the sole
risk of the user.

2.0 ALTERNATE REPORT FORMAT

Where Tetra Tech EBA submits both electronic file and hard copy
versions of reports, drawings and other project-related documents

and deliverables (collectively termed Tetra Tech EBA’s instruments
of professional service), only the signed and/or sealed versions shall
be considered final and legally binding. The original signed and/or

sealed version archived by Tetra Tech EBA shall be deemed to be
the original for the Project.

Both electronic file and hard copy versions of Tetra Tech EBA’s
instruments of professional service shall not, under any

circumstances, no matter who owns or uses them, be altered by any
party except Tetra Tech EBA. The Client warrants that Tetra Tech
EBA’s instruments of professional service will be used only and

exactly as submitted by Tetra Tech EBA. The use and alteration of
raw data (data submitted in Excel format and AutoCAD files) provided
to the Client as part of this project (e.g., for inclusion into an external

database) is permitted at the sole risk of the Client. Tetra Tech EBA
does not accept any responsibility for the accuracy of any further
product or analysis completed by others based on the raw data

provided.

Electronic files submitted by Tetra Tech EBA have been prepared
and submitted using specific software and hardware systems. Tetra
Tech EBA makes no representation about the compatibility of these

files with the Client’s current or future software and hardware
systems.

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or

conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to
such bodies or persons as required may be done by Tetra Tech EBA

in its reasonably exercised discretion.

4.0 INFORMATION PROVIDED TO TETRA TECH EBA BY

OTHERS

During the performance of the work and the preparation of the report,

Tetra Tech EBA may rely on information provided by persons other
than the Client. While Tetra Tech EBA endeavours to verify the
accuracy of such information when instructed to do so by the Client,

Tetra Tech EBA accepts no responsibility for the accuracy or the
reliability of such information which may affect the report.
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APPENDIX B
EAGLE PLAINS SWF PERMIT (NO. 80-011)
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APPENDIX C
GROUNDWATER MONITORING WELL LOGS



SANDSTONE - fractured, dry, soft, oxidized

SHALE - organics, crumbly, black, oxidized

   - damp, very black

   - hard

END OF BOREHOLE   (10.06 metres)
   slough - 9.30 metres
   Monitoring well installed to 4.14 metres
   Thermistor #2551 installed at 9.30 metres
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ORGANICS - (100 mm thick)
SAND - some rounded to subrounded gravel and cobbles, fine grained sand, moist to

wet, orange, oxidized

SILT - firm, dark brown, no visible ice

SAND AND SILT - crumbly, dry, hard, grey

   - weathered bedrock

SANDSTONE - highly fractured, dry, oxidized

END OF BOREHOLE   (3.96 metres)
   Monitoring well installed to 3.96 metres
   Thermistor #2 installed to 3.96 metres
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Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: KR

Reviewed By: SK

Borehole No: 15MW02
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ORGANICS - some sand, (100 mm thick)
SAND AND GRAVEL - some silt and clay, fine to coarse grained sand, subrounded

gravel, well graded, moist
SAND - some gravel and cobbles, fine grained, damp to moist, dark brown
SANDSTONE - dry, oxidized
SHALE - organic rich
SANDSTONE - highly fractured, very oxidized

SHALE - organic rich, dry, black

   - light grey
   - highly oxidized

   - harder

END OF BOREHOLE   (10.06 metres)
   Monitoring well installed to 3.96 metres
   Thermistor #2552 installed to 10.06 metres
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Borehole No: 15MW03
Project No: ENVH2O03173-01

D
ep

th
(m

)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

0

D
ep

th
(ft

)

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

36

38

40

42

44

46

48

 0

15

Notes and
Comments

 Vapour readings (ppmv) 
200 400 600 800

#2
55

2



ORGANICS - dark, leaves, rootlets, frozen, (150 mm thick)
SAND AND GRAVEL (FILL) - fine to coarse grained sand, rounded gravel, wet, some rootlets
ORGANICS - garbage covered, some sand and gravel, rootlets
SAND - some silt and gravel, fine grained sand, damp to moist
   - oxidized
   - wet, sheen on water, strong hydrocarbon odour
SILT - clayey, very dense, dark, no visible ice, unfrozen
SHALE - organic rich, crumbly
   - more competent

END OF BOREHOLE   (3.70 metres)
   Note:  Backfilled at completion.
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Site Assessment &

Remediation
Project: Hydrogeological Assessment Eagle Plains SWF

Location:

Eagle Plains, Yukon

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: KR

Reviewed By: SK

Borehole No: 15MW04
Project No: ENVH2O03173-01
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ORGANICS - moss and peat, rootlets, frozen, (150 mm thick)
SILT - some sand, wet to 0.30 metres, very hard, high plastic
No recovery

SILT - clayey, large gravel, trace of cobbles, very hard, oxidized, no visible ice
SHALE - organic rich, very dark black

   - brownish black

   - very dense, grey

END OF BOREHOLE   (4.08 metres)
   Monitoring well installed to 4.08 metres
   Thermistor #1 installed to 4.08 metres
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Pipe stickup = 0.82
metres
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Start Date: 2015 October 7

Completion Date: 2015 October 7
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Government of Yukon -
Site Assessment &

Remediation
Project: Hydrogeological Assessment Eagle Plains SWF

Location:

Eagle Plains, Yukon

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: KR

Reviewed By: SK

Borehole No: 15MW05
Project No: ENVH2O03173-01
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Notes and
Comments

 Vapour readings (ppmv) 
200 400 600 800

#1

3500

3500

4521

4500

4500



ORGANICS - some sand and gravel, rootlets, frozen, (100 mm thick)
SAND AND GRAVEL - trace of cobbles, coarse grained sand, damp to moist, orange,

oxidized
SANDSTONE - dry, grey, some oxidized areas

SHALE - organic rich, black
   - greyish

   - oxidized

   - crumbly, very soft

   - more competent, slightly grey, some oxidized
   - competent, hard
END OF BOREHOLE   (4.00 metres)
   Monitoring well installed to 4.00 metres
   Thermistor #3 installed to 4.00 metres
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Pipe stickup = 0.84
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Completion Depth: 4 m

Start Date: 2015 October 8

Completion Date: 2015 October 8

Page 1 of 1

Government of Yukon -
Site Assessment &

Remediation
Project: Hydrogeological Assessment Eagle Plains SWF

Location:

Eagle Plains, Yukon

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: KR

Reviewed By: SK

Borehole No: 15MW06
Project No: ENVH2O03173-01
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Notes and
Comments

 Vapour readings (ppmv) 
200 400 600 800

#3

1270

1231

1513

1407
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ORGANICS - sandy, gravelly, medium grained sand, rounded to subangular gravel, rootlets,
some garbage

   - wet
SAND - some gravel and silt, trace of sandstone cobbles, fine grained, wet, firm
SAND AND GRAVEL - trace of cobbles, coarse grained sand, rounded to subangular gravel,

wet to saturated, hydrocarbon odour
SILT - very dry, dense, firm, no visible ice
END OF BOREHOLE   (1.35 metres)
   slough - 1.20 metres
   Monitoring well installed to 1.20 metres
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Pipe stickup = 0.81
metres
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ENVIRONMENTAL ZONE8.GPJ EBA.GDT 16/4/6
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Completion Depth: 1.35 m

Start Date: 2015 October 8

Completion Date: 2015 October 8

Page 1 of 1

Government of Yukon -
Site Assessment &

Remediation
Project: Hydrogeological Assessment Eagle Plains SWF

Location:

Eagle Plains, Yukon

Contractor: Boart Longyear

Drilling Rig Type: Track Mounted

Logged By: KR

Reviewed By: SK

Borehole No: 15MW07
Project No: ENVH2O03173-01
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CLIENT NAME: TETRA TECH EBA
61 WASSON PLACE
WHITEHORSE, YT   Y1A0H7    
(867) 668-9225

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Angela Bond, Technical ReviewerSOIL ANALYSIS REVIEWED BY:

Angela Bond, Technical ReviewerTRACE ORGANICS REVIEWED BY:

Philippe Morneau, chimisteULTRA TRACE REVIEWED BY:

Angela Bond, Technical ReviewerWATER ANALYSIS REVIEWED BY:

DATE REPORTED:

PAGES (INCLUDING COVER): 54

Oct 15, 2015

VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (778) 452-4000

15V029854AGAT WORK ORDER:

ATTENTION TO: KRISTEN RANGE

PROJECT: ENVH2O 03173-01

Laboratories (V1) Page 1 of 54

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory 
Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the 
scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian 
Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations 
are location and parameter specific. A complete listing of parameters for each location is available 
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in 
the scope of accreditation.

Association of Professional Engineers and Geoscientists of Alberta 
(APEGA)
Western Enviro-Agricultural Laboratory Association (WEALA)
Environmental Services Association of Alberta (ESAA)

Member of:

VERSION 1:    Sample receipt temperature  5°C.   

*NOTES

Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



15MW07 1.

1-1.2m

15MW01 9.

8-10.0m

15MW04 0.

3-0.4m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4m 15MW01 1.8-2m

Dup 01 9.

8-10.0m

15MW04 1.

1-1.2mSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

10/7/201510/8/2015 10/8/2015 10/8/201510/7/2015 10/7/2015 10/7/2015 10/7/2015DATE SAMPLED:

70795107079503 7079504 7079505 7079506 7079507 7079508 7079509G / S RDLUnitParameter

0.5 0.2 0.4 0.3 0.8 0.5 0.4Antimony 0.30.1µg/g

38.7 6.0 7.7 5.3 32.0 37.5 10.5Arsenic 7.40.1µg/g

380 79.0 119 44.0 244 400 114Barium 75.10.5µg/g

1.1 0.2 0.3 0.1 0.6 1.1 0.4Beryllium 0.30.1µg/g

0.05 0.05 0.07 0.02 0.06 0.09 0.11Cadmium 0.080.01µg/g

32 7 16 4 24 32 11Chromium 121µg/g

6.8 1.5 3.1 0.7 1.6 6.8 2.8Cobalt 1.50.1µg/g

53.1 4.8 9.9 3.7 31.4 70.0 10.1Copper 5.70.2µg/g

17.6 5.4 6.9 3.2 16.2 18.4 6.9Lead 6.70.1µg/g

0.05 <0.01 0.02 <0.01 0.12 0.05 0.01Mercury <0.010.01µg/g

0.7 0.3 0.6 0.3 0.9 0.7 0.6Molybdenum 0.70.2µg/g

42.6 5.8 11.1 3.3 15.7 40.9 13.0Nickel 5.70.5µg/g

1.3 0.4 0.5 0.2 2.6 1.7 0.7Selenium 0.30.1µg/g

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Silver <0.50.5µg/g

0.2 <0.1 <0.1 <0.1 0.2 0.2 <0.1Thallium <0.10.1µg/g

0.8 <0.2 0.3 <0.2 0.6 0.8 0.2Tin 0.30.2µg/g

1.2 0.3 0.5 0.2 1.0 1.3 0.5Uranium 0.40.2µg/g

82 16 32 11 62 82 29Vanadium 341µg/g

87 18 34 12 39 89 53Zinc 201µg/g

4.4 5.3 4.9 5.4 4.6 4.3 5.3pH 1:2 4.50.1pH units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7079503-7079510 Results are based on the dry weight of the sample

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

British Columbia Metals Schedule 4 and 5

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 2 of 54



SW2SW1 SW3 SW4SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

10/9/2015 10/9/2015 10/10/201510/9/2015DATE SAMPLED:

7080701 7080702 7080703 7080704G / S RDLUnitParameter

<1 <1 <1 <1Methyl tert-butyl ether (MTBE) 1µg/L

<0.5 <0.5 <0.5 <0.5Benzene 0.5µg/L

<0.5 <0.5 <0.5 <0.5Toluene 0.5µg/L

<0.5 <0.5 <0.5 <0.5Ethylbenzene 0.5µg/L

<0.5 <0.5 <0.5 <0.5m&p-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.5o-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.5Styrene 0.5µg/L

<100 <100 <100 <100VPH 100µg/L

<100 <100 <100 <100VH 100µg/L

0.05 <0.05 <0.05 <0.05Naphthalene 0.05µg/L

<0.1 <0.1 <0.1 <0.1Quinoline 0.1µg/L

<0.05 <0.05 <0.05 <0.05Acenaphthylene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Acenaphthene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Fluorene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Phenanthrene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Anthracene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Acridine 0.05µg/L

<0.05 <0.05 <0.05 <0.05Fluoranthene 0.05µg/L

<0.02 <0.02 <0.02 0.06Pyrene 0.02µg/L

<0.05 <0.05 <0.05 <0.05Benzo(a)anthracene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Chrysene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Benzo(b)fluoranthene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Benzo(j)fluoranthene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Benzo(k)fluoranthene 0.05µg/L

<0.01 <0.01 <0.01 <0.01Benzo(a)pyrene 0.01µg/L

<0.05 <0.05 <0.05 <0.05Indeno(1,2,3-c,d)pyrene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Dibenzo(a,h)anthracene 0.05µg/L

<0.05 <0.05 <0.05 <0.05Benzo(g,h,i)perylene 0.05µg/L

<100 <100 <100 <100LEPH C10-C19 100µg/L

<100 <100 <100 <100HEPH C19-C32 100µg/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

BTEX / VPH / LEPH / HEPH / EPH Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 3 of 54



SW2SW1 SW3 SW4SAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

10/9/2015 10/9/2015 10/10/201510/9/2015DATE SAMPLED:

7080701 7080702 7080703 7080704G / S RDLUnitParameter

<100 <100 <100 <100EPH C10-C19 100µg/L

<100 <100 <100 <100EPH C19-C32 100µg/L

<0.1 <0.1 <0.1 <0.1Benzo(b+j)fluoranthene 0.1µg/L

<1 <1 <1 <1Total Xylenes 1ug/L

Acceptable LimitsUnitSurrogate

68 66 72 66Naphthalene - d8 % 50-130

73 71 76 702-Fluorobiphenyl % 50-130

90 84 88 87P-Terphenyl - d14 % 60-130

97 97 95 98Bromofluorobenzene % 70-130

103 108 105 108Dibromofluoromethane % 70-130

96 95 94 95Toluene - d8 % 70-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7080701-7080704 VPH results have been corrected for BTEX contributions.
LEPH & HEPH results have been corrected for PAH contributions.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

BTEX / VPH / LEPH / HEPH / EPH Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 4 of 54



15MW01 9.

8-10.0m

Dup 01 9.

8-10.0m

15MW07 1.

1-1.2m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4m 15MW01 1.8-2mSAMPLE DESCRIPTION:

SoilSoil Soil Soil Soil SoilSAMPLE TYPE:

10/8/201510/8/201510/7/2015 10/8/2015 10/7/2015 10/7/2015DATE SAMPLED:

70795087079503 RDL 7079504 RDL 7079505 7079506 7079507G / S RDLUnitParameter

<0.01 0.1 8.8 0.01 0.02 <0.01 <0.01Naphthalene <0.010.01µg/g

0.04 0.1 18.5 0.01 0.07 <0.01 <0.012-Methylnaphthalene 0.050.01µg/g

0.05 0.1 11.7 0.01 0.06 <0.01 <0.011-Methylnaphthalene 0.060.01µg/g

<0.01 0.1 <0.1 0.01 <0.01 <0.01 <0.01Acenaphthylene <0.010.01µg/g

<0.01 0.1 <0.1 0.01 <0.01 <0.01 <0.01Acenaphthene <0.010.01µg/g

<0.02 0.2 0.3 0.02 <0.02 <0.02 <0.02Fluorene <0.020.02µg/g

0.13 0.02 0.23 0.02 <0.02 <0.02 0.06Phenanthrene 0.150.02µg/g

<0.02 0.02 <0.02 0.02 <0.02 <0.02 <0.02Anthracene <0.020.02µg/g

0.08 0.05 <0.05 0.05 <0.05 <0.05 0.07Fluoranthene 0.090.05µg/g

0.15 0.02 <0.02 0.02 <0.02 <0.02 0.09Pyrene 0.160.02µg/g

<0.02 0.02 <0.02 0.02 <0.02 <0.02 <0.02Benzo(a)anthracene <0.020.02µg/g

0.08 0.05 <0.05 0.05 <0.05 <0.05 0.11Chrysene 0.080.05µg/g

0.09 0.02 <0.02 0.02 <0.02 <0.02 0.12Benzo(b)fluoranthene 0.120.02µg/g

0.02 0.02 <0.02 0.02 <0.02 <0.02 0.02Benzo(j)fluoranthene 0.020.02µg/g

0.02 0.02 <0.02 0.02 <0.02 <0.02 0.02Benzo(k)fluoranthene 0.020.02µg/g

0.06 0.05 <0.05 0.05 <0.05 <0.05 <0.05Benzo(a)pyrene 0.080.05µg/g

0.04 0.02 <0.02 0.02 <0.02 <0.02 0.04Indeno(1,2,3-c,d)pyrene 0.060.02µg/g

<0.02 0.02 <0.02 0.02 <0.02 <0.02 <0.02Dibenzo(a,h)anthracene <0.020.02µg/g

0.70 0.05 <0.05 0.05 <0.05 <0.05 0.23Benzo(g,h,i)perylene 0.890.05µg/g

62 20 2830 20 28 <20 23LEPH C10-C19 6320µg/g

111 20 63 20 28 <20 78HEPH C19-C32 11120µg/g

0.11 0.03 <0.03 0.03 <0.03 <0.03 0.14Benzo(b+j)fluoranthene 0.140.03µg/g

Acceptable LimitsUnitSurrogate

71 108 67 85 74Naphthalene - d8 75% 50-130

78 107 71 86 872-Fluorobiphenyl 76% 50-130

80 80 70 83 78P-Terphenyl - d14 88% 60-130

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

LEPH/HEPH Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 5 of 54



15MW04 1.

1-1.2m

15MW04 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoilSAMPLE TYPE:

10/7/201510/7/2015DATE SAMPLED:

7079509 RDL 7079510G / S RDLUnitParameter

7.3 0.01 0.01Naphthalene 0.1µg/g

17.2 0.01 0.052-Methylnaphthalene 0.1µg/g

12.5 0.01 0.041-Methylnaphthalene 0.1µg/g

<0.1 0.01 <0.01Acenaphthylene 0.1µg/g

<0.1 0.01 <0.01Acenaphthene 0.1µg/g

0.5 0.02 <0.02Fluorene 0.2µg/g

0.56 0.02 <0.02Phenanthrene 0.02µg/g

<0.02 0.02 <0.02Anthracene 0.02µg/g

<0.05 0.05 <0.05Fluoranthene 0.05µg/g

0.02 0.02 <0.02Pyrene 0.02µg/g

<0.02 0.02 <0.02Benzo(a)anthracene 0.02µg/g

<0.05 0.05 <0.05Chrysene 0.05µg/g

<0.02 0.02 <0.02Benzo(b)fluoranthene 0.02µg/g

<0.02 0.02 <0.02Benzo(j)fluoranthene 0.02µg/g

<0.02 0.02 <0.02Benzo(k)fluoranthene 0.02µg/g

<0.05 0.05 <0.05Benzo(a)pyrene 0.05µg/g

<0.02 0.02 <0.02Indeno(1,2,3-c,d)pyrene 0.02µg/g

<0.02 0.02 <0.02Dibenzo(a,h)anthracene 0.02µg/g

<0.05 0.05 <0.05Benzo(g,h,i)perylene 0.05µg/g

2830 20 29LEPH C10-C19 20µg/g

178 20 65HEPH C19-C32 20µg/g

<0.03 0.03 <0.03Benzo(b+j)fluoranthene 0.03µg/g

Acceptable LimitsUnitSurrogate

94 66Naphthalene - d8 % 50-130

95 712-Fluorobiphenyl % 50-130

82 74P-Terphenyl - d14 % 60-130

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

LEPH/HEPH Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 6 of 54



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

LEPH/HEPH Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7079503 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.

7079504 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.
PAH detection limits increased due to sample matrix interference.

7079505-7079508 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.

7079509 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.
PAH detection limits increased due to sample matrix interference.

7079510 Results are based on dry weight of sample.
LEPH & HEPH results have been corrected for PAH contributions.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 7 of 54



Dup 0115MW01 15MW07 Trip BlankSAMPLE DESCRIPTION:

WaterWater Water WaterSAMPLE TYPE:

10/10/2015 10/10/201510/10/2015 9/29/2015DATE SAMPLED:

7080691 7080695 RDL 7080699 RDL 7080705G / S RDLUnitParameter

<0.05 <0.05 5 589 0.05 <0.05Naphthalene 0.05µg/L

<0.1 <0.1 10 <10 0.1 <0.1Quinoline 0.1µg/L

<0.05 <0.05 5 <5 0.05 <0.05Acenaphthylene 0.05µg/L

<0.05 <0.05 5 <5 0.05 <0.05Acenaphthene 0.05µg/L

<0.05 <0.05 5 13 0.05 <0.05Fluorene 0.05µg/L

<0.05 <0.05 0.05 8.26 0.05 <0.05Phenanthrene 0.05µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Anthracene (Water) 0.05µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Acridine 0.05µg/L

<0.05 <0.05 0.05 0.20 0.05 <0.05Fluoranthene 0.05µg/L

0.02 <0.02 0.02 0.33 0.02 <0.02Pyrene 0.02µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Benzo(a)anthracene 0.05µg/L

<0.05 <0.05 0.05 0.09 0.05 <0.05Chrysene 0.05µg/L

<0.05 <0.05 0.05 0.13 0.05 <0.05Benzo(b)fluoranthene 0.05µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Benzo(j)fluoranthene 0.05µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Benzo(k)fluoranthene 0.05µg/L

<0.01 <0.01 0.01 <0.01 0.01 <0.01Benzo(a)pyrene 0.01µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Indeno(1,2,3-c,d)pyrene 0.05µg/L

<0.05 <0.05 0.05 <0.05 0.05 <0.05Dibenzo(a,h)anthracene 0.05µg/L

<0.05 <0.05 0.05 0.15 0.05 <0.05Benzo(g,h,i)perylene 0.05µg/L

<100 <100 1000 117000 100 <100LEPH C10-C19 100µg/L

<100 <100 1000 3960 100 <100HEPH C19-C32 100µg/L

<100 <100 1000 118000 100 <100EPH C10-C19 100µg/L

<100 <100 1000 4000 100 <100EPH C19-C32 100µg/L

<0.1 <0.1 0.1 0.1 0.1 <0.1Benzo(b+j)fluoranthene 0.1µg/L

Acceptable LimitsUnitSurrogate

74 73 NA 76Naphthalene - d8 % 50-130

76 75 106 752-Fluorobiphenyl % 50-130

86 84 83 92P-Terphenyl - d14 % 60-130

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

LEPH/HEPH/EPH Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 8 of 54



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

LEPH/HEPH/EPH Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7080691-7080695 LEPH & HEPH results have been corrected for PAH contributions.

7080699 LEPH & HEPH results have been corrected for PAH contributions.
Naphthalene-d8 surrogate is not available due to sample matrix interference. PAH & EPH detection limits increased. Sample extract was diluted.

7080705 LEPH & HEPH results have been corrected for PAH contributions.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 9 of 54



15MW07 1.

1-1.2m

15MW01 9.

8-10.0m

15MW04 0.

3-0.4m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4m 15MW01 1.8-2m

Dup 01 9.

8-10.0m

15MW04 1.

1-1.2mSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

10/7/201510/8/2015 10/8/2015 10/8/201510/7/2015 10/7/2015 10/7/2015 10/7/2015DATE SAMPLED:

70795107079503 7079504 7079505 7079506 7079507 7079508 7079509G / S RDLUnitParameter

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chloromethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Vinyl Chloride <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Bromomethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chloroethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Trichlorofluoromethane <0.050.05µg/g

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5Acetone <0.50.5µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,1-Dichloroethene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Dichloromethane <0.050.05µg/g

<0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1Methyl tert-butyl ether (MTBE) <0.10.1µg/g

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.52-Butanone (MEK) <0.50.5µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05trans-1,2-Dichloroethene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,1-Dichloroethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05cis-1,2-Dichloroethene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chloroform <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,2-Dichloroethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,1,1-Trichloroethane <0.050.05µg/g

<0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02Carbon Tetrachloride <0.020.02µg/g

<0.02 0.02 <0.02 <0.02 <0.02 <0.02 1.02Benzene 0.370.02µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,2-Dichloropropane <0.050.05µg/g

<0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01Trichloroethene <0.010.01µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Bromodichloromethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05trans-1,3-Dichloropropene <0.050.05µg/g

<0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.54-Methyl-2-pentanone (MIBK) <0.50.5µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05cis-1,3-Dichloropropene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,1,2-Trichloroethane <0.050.05µg/g

<0.05 6.47 0.07 <0.05 <0.05 <0.05 5.31Toluene 1.160.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Dibromochloromethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Ethylene Dibromide <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Tetrachloroethene <0.050.05µg/g

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Volatile Organic Compounds in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 10 of 54



15MW07 1.

1-1.2m

15MW01 9.

8-10.0m

15MW04 0.

3-0.4m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4m 15MW01 1.8-2m

Dup 01 9.

8-10.0m

15MW04 1.

1-1.2mSAMPLE DESCRIPTION:

SoilSoilSoil Soil Soil Soil Soil SoilSAMPLE TYPE:

10/7/201510/8/2015 10/8/2015 10/8/201510/7/2015 10/7/2015 10/7/2015 10/7/2015DATE SAMPLED:

70795107079503 7079504 7079505 7079506 7079507 7079508 7079509G / S RDLUnitParameter

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,1,1,2-Tetrachloroethane <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Chlorobenzene <0.050.05µg/g

<0.05 4.19 <0.05 <0.05 <0.05 <0.05 2.18Ethylbenzene 0.120.05µg/g

<0.05 24.5 0.08 <0.05 <0.05 <0.05 24.4m&p-Xylene 0.970.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05Bromoform <0.050.05µg/g

<0.05 0.37 <0.05 <0.05 <0.05 <0.05 <0.05Styrene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,1,2,2-Tetrachloroethane <0.050.05µg/g

<0.05 10.7 0.07 <0.05 <0.05 <0.05 9.53o-Xylene 1.180.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,3-Dichlorobenzene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,4-Dichlorobenzene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,2-Dichlorobenzene <0.050.05µg/g

<0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.051,2,4-Trichlorobenzene <0.050.05µg/g

<10 411 <10 <10 <10 <10 972VPH 5410µg/g

<0.2 35.2 <0.2 <0.2 <0.2 <0.2 33.9Total Xylenes 2.20.2µg/g

Acceptable LimitsUnitSurrogate

92 109 95 97 92 101 111Bromofluorobenzene 136% 60-140

97 97 91 95 96 98 103Dibromofluoromethane 136% 60-140

98 108 95 94 102 106 118Toluene - d8 137% 60-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7079503-7079510 Results are based on dry weight of sample.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Volatile Organic Compounds in Soil

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
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Dup 0115MW01 15MW07 Trip BlankSAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

10/10/2015 10/10/2015 9/29/201510/10/2015DATE SAMPLED:

7080691 7080695 7080699 7080705G / S RDLUnitParameter

<1 <1 <1 <1Chloromethane 1µg/L

<1 <1 <1 <1Vinyl Chloride 1µg/L

<1 <1 <1 <1Bromomethane 1µg/L

<1 <1 <1 <1Chloroethane 1µg/L

<1 <1 <1 <1Trichlorofluoromethane 1µg/L

<10 <10 <10 <10Acetone 10µg/L

<1 <1 <1 <11,1-Dichloroethene 1µg/L

<1 <1 <1 <1Dichloromethane 1µg/L

<1 <1 <1 <1Methyl tert-butyl ether (MTBE) 1µg/L

<10 <10 <10 <102-Butanone (MEK) 10µg/L

<1 <1 <1 <1trans-1,2-Dichloroethylene 1µg/L

<1 <1 <1 <11,1-Dichloroethane 1µg/L

<1 <1 <1 <1cis-1,2-Dichloroethylene 1µg/L

<1 <1 <1 <1Chloroform 1µg/L

<1 <1 <1 <11,2-Dichloroethane 1µg/L

<1 <1 <1 <11,1,1-Trichloroethane 1µg/L

<0.5 <0.5 <0.5 <0.5Carbon Tetrachloride 0.5µg/L

<0.5 <0.5 179 <0.5Benzene 0.5µg/L

<1 <1 <1 <11,2-Dichloropropane 1µg/L

<1 <1 <1 <1Trichloroethene 1µg/L

<1 <1 <1 <1Bromodichloromethane 1µg/L

<1 <1 <1 <1trans-1,3-Dichloropropene 1µg/L

<10 <10 <10 <104-Methyl-2-pentanone (MIBK) 10µg/L

<1 <1 <1 <1cis-1,3-Dichloropropene 1µg/L

<1 <1 <1 <11,1,2-Trichloroethane 1µg/L

<0.5 <0.5 2380 <0.5Toluene 0.5µg/L

<1 <1 <1 <1Dibromochloromethane 1µg/L

<0.3 <0.3 <0.3 <0.3Ethylene Dibromide 0.3µg/L

<1 <1 <1 <1Tetrachloroethene 1µg/L

<1 <1 <1 <11,1,1,2-Tetrachloroethane 1µg/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Volatile Organic Compounds in Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 12 of 54



Dup 0115MW01 15MW07 Trip BlankSAMPLE DESCRIPTION:

WaterWaterWater WaterSAMPLE TYPE:

10/10/2015 10/10/2015 9/29/201510/10/2015DATE SAMPLED:

7080691 7080695 7080699 7080705G / S RDLUnitParameter

<1 <1 <1 <1Chlorobenzene 1µg/L

<0.5 <0.5 278 <0.5Ethylbenzene 0.5µg/L

<0.5 <0.5 1560 <0.5m&p-Xylene 0.5µg/L

<1 <1 <1 <1Bromoform 1µg/L

<0.5 <0.5 <0.5 <0.5Styrene 0.5µg/L

<1 <1 <1 <11,1,2,2-Tetrachloroethane 1µg/L

<0.5 <0.5 833 <0.5o-Xylene 0.5µg/L

<0.5 <0.5 <0.5 <0.51,3-Dichlorobenzene 0.5µg/L

<0.5 <0.5 <0.5 <0.51,4-Dichlorobenzene 0.5µg/L

<0.5 <0.5 <0.5 <0.51,2-Dichlorobenzene 0.5µg/L

<1 <1 <1 <11,2,4-Trichlorobenzene 1µg/L

<100 <100 2480 <100VPH 100µg/L

<2 <2 <2 <2Total Trihalomethanes 2µg/L

<1 <1 2390 <1Total Xylenes 1µg/L

Acceptable LimitsUnitSurrogate

83 71 91 87Bromofluorobenzene % 70-130

112 99 94 82Dibromofluoromethane % 70-130

110 94 108 84Toluene - d8 % 70-130

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Volatile Organic Compounds in Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 13 of 54



15MW01 9.

8-10.0m

15MW07 1.

1-1.2m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

10/8/201510/8/201510/7/2015 10/8/2015DATE SAMPLED:

7079503 RDL 7079504 RDL 7079505 RDL 7079506G / S RDLUnitParameter

<0.8 1 <1 0.6 <0.6 0.9 <0.92,3,7,8-Tetra CDD 0.8ng/kg

<0.9 1 <1 1 2 0.9 1.21,2,3,7,8-Penta CDD 0.9ng/kg

0.8 1 <1 0.5 2.0 0.8 0.91,2,3,4,7,8-Hexa CDD 0.7ng/kg

0.7 1 <1 0.5 1.7 0.8 1.11,2,3,6,7,8-Hexa CDD 0.6ng/kg

<0.7 1 <1 0.8 <0.8 0.8 1.01,2,3,7,8,9-Hexa CDD 0.7ng/kg

<0.5 2 2 0.8 <0.8 1 11,2,3,4,6,7,8-Hepta CDD 0.5ng/kg

1.5 3 4 2 3 2 10Octa CDD 0.5ng/kg

<0.6 0.8 <0.8 0.6 <0.6 0.6 0.72,3,7,8-Tetra CDF 0.6ng/kg

<0.6 0.9 <0.9 0.6 0.9 0.7 0.81,2,3,7,8-Penta CDF 0.6ng/kg

0.6 0.8 <0.8 0.5 0.5 0.5 0.92,3,4,7,8-Penta CDF 0.5ng/kg

<0.8 0.5 0.6 1 <1 0.7 1.41,2,3,4,7,8-Hexa CDF 0.8ng/kg

<0.7 0.9 <0.9 1 <1 0.7 0.91,2,3,6,7,8-Hexa CDF 0.7ng/kg

<0.7 0.9 <0.9 1 <1 0.6 1.42,3,4,6,7,8-Hexa CDF 0.7ng/kg

<1 1 1 2 <2 0.5 1.01,2,3,7,8,9-Hexa CDF 1ng/kg

<0.9 1 <1 2 <2 0.7 1.61,2,3,4,6,7,8-Hepta CDF 0.9ng/kg

<1 1 <1 3 <3 1 11,2,3,4,7,8,9-Hepta CDF 1ng/kg

<3 4 <4 3 <3 2 3Octa CDF 3ng/kg

<0.8 1 <1 0.6 <0.6 0.9 <0.9Total Tetrachlorodibenzodioxins 0.8ng/kg

<0.9 1 <1 1 2 0.9 1.2Total Pentachlorodibenzodioxins 0.9ng/kg

1.5 1 <1 0.5 3.7 0.8 3.1Total Hexachlorodibenzodioxins 0.7ng/kg

<0.5 2 2 0.8 <0.8 1 1Total Heptachlorodibenzodioxins 0.5ng/kg

3.0 3 7 2 8 2 16Total PCDDs 0.9ng/kg

<0.6 0.8 <0.8 0.6 0.9 0.6 1.3Total Tetrachlorodibenzofurans 0.6ng/kg

<0.6 0.9 <0.9 0.6 2.1 0.7 1.7Total Pentachlorodibenzofurans 0.6ng/kg

<1 1 2 2 <2 0.7 4.7Total Hexachlorodibenzofurans 1ng/kg

<1 1 <1 3 <3 1 1Total Heptachlorodibenzofurans 1ng/kg

<3 4 <4 3 3 2 12Total PCDFs 3ng/kg

0 0 0 02,3,7,8-Tetra CDD (TEF 1.0) TEQ

0 0 0.861 0.5891,2,3,7,8-Penta CDD (TEF 0.5) TEQ

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dioxins & Furans (Soil, NATO 1988)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 14 of 54



15MW01 9.

8-10.0m

15MW07 1.

1-1.2m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

10/8/201510/8/201510/7/2015 10/8/2015DATE SAMPLED:

7079503 RDL 7079504 RDL 7079505 RDL 7079506G / S RDLUnitParameter

0.0770 0 0.203 0.09141,2,3,4,7,8-Hexa CDD (TEF 0.1) TEQ

0.0720 0 0.167 0.1141,2,3,6,7,8-Hexa CDD (TEF 0.1) TEQ

0 0 0 0.1031,2,3,7,8,9-Hexa CDD (TEF 0.1) TEQ

0 0.0224 0 0.01311,2,3,4,6,7,8-Hepta CDD (TEF 0.01) TEQ

0.00151 0.00395 0.00270 0.00979Octa CDD (TEF 0.001) TEQ

0 0 0 0.07312,3,7,8-Tetra CDF (TEF 0.1) TEQ

0 0 0.0446 0.04081,2,3,7,8-Penta CDF (TEF 0.05) TEQ

0.282 0 0.256 0.4442,3,4,7,8-Penta CDF (TEF 0.5) TEQ

0 0.0617 0 0.1381,2,3,4,7,8-Hexa CDF (TEF 0.1) TEQ

0 0 0 0.09141,2,3,6,7,8-Hexa CDF (TEF 0.1) TEQ

0 0 0 0.1372,3,4,6,7,8-Hexa CDF (TEF 0.1) TEQ

0 0.113 0 0.09851,2,3,7,8,9-Hexa CDF (TEF 0.1) TEQ

0 0 0 0.01611,2,3,4,6,7,8-Hepta CDF (TEF 0.01) TEQ

0 0 0 0.01331,2,3,4,7,8,9-Hepta CDF (TEF 0.01) TEQ

0 0 0 0.00313Octa CDF (TEF 0.001) TEQ

0.433 0.201 1.53 1.97Total PCDDs and PCDFs (TEQ) TEQ

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dioxins & Furans (Soil, NATO 1988)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 15 of 54



15MW01 9.

8-10.0m

15MW07 1.

1-1.2m

15MW07 0.

5-0.6m

15MW06 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

10/8/201510/8/201510/7/2015 10/8/2015DATE SAMPLED:

Acceptable Limits 7079503 7079504 7079505 7079506UnitSurrogate

70 69 44 6413C-2378-TCDF % 30-140

73 71 48 5813C-12378-PeCDF % 30-140

81 81 50 6913C-23478-PeCDF % 30-140

50 58 49 4913C-123478-HxCDF % 30-140

49 56 50 4413C-123678-HxCDF % 30-140

63 64 51 5613C-234678-HxCDF % 30-140

68 69 51 5313C-123789-HxCDF % 30-140

49 52 43 4113C-1234678-HpCDF % 30-140

71 72 56 5313C-1234789-HpCDF % 30-140

78 78 51 7113C-2378-TCDD % 30-140

88 89 62 7613C-12378-PeCDD % 30-140

70 73 57 6513C-123478-HxCDD % 30-140

67 70 57 5413C-123678-HxCDD % 30-140

67 71 58 6513C-1234678-HpCDD % 30-140

61 60 47 5713C-OCDD % 30-140

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dioxins & Furans (Soil, NATO 1988)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 16 of 54



15MW01 1.8-2m

Dup 01 9.

8-10.0m

15MW04 1.

1-1.2m

15MW04 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

10/7/201510/7/201510/7/2015 10/7/2015DATE SAMPLED:

7079507 RDL 7079508 RDL 7079509 RDL 7079510G / S RDLUnitParameter

<0.5 1 <1 1 <1 1 <12,3,7,8-Tetra CDD 0.5ng/kg

<0.9 1 <1 1 <1 0.9 1.31,2,3,7,8-Penta CDD 0.9ng/kg

0.7 0.7 0.9 1 <1 1 11,2,3,4,7,8-Hexa CDD 0.7ng/kg

<0.7 0.8 0.9 1 <1 1 11,2,3,6,7,8-Hexa CDD 0.7ng/kg

<1 1 <1 1 <1 0.9 <0.91,2,3,7,8,9-Hexa CDD 1ng/kg

1.1 1 <1 1 2 0.7 <0.71,2,3,4,6,7,8-Hepta CDD 0.9ng/kg

<5 1 2 1 4 0.9 <0.9Octa CDD 5ng/kg

<0.7 1 <1 0.5 <0.5 1 <12,3,7,8-Tetra CDF 0.7ng/kg

<1 1 <1 1 1 1 <11,2,3,7,8-Penta CDF 1ng/kg

<1 0.6 0.7 0.8 1 1 12,3,4,7,8-Penta CDF 1ng/kg

0.6 1 <1 1 1 1 <11,2,3,4,7,8-Hexa CDF 0.5ng/kg

0.6 1 <1 1 1 1 <11,2,3,6,7,8-Hexa CDF 0.5ng/kg

<1 1 <1 1 <1 0.9 <0.92,3,4,6,7,8-Hexa CDF 1ng/kg

1 1 <1 1 <1 1 <11,2,3,7,8,9-Hexa CDF 1ng/kg

<2 1 <1 1 <1 1 <11,2,3,4,6,7,8-Hepta CDF 2ng/kg

<2 1 <1 2 <2 1 <11,2,3,4,7,8,9-Hepta CDF 2ng/kg

4 3 <3 2 <2 5 5Octa CDF 4ng/kg

<0.5 1 <1 1 <1 1 3Total Tetrachlorodibenzodioxins 0.5ng/kg

<0.9 1 <1 1 <1 0.9 2Total Pentachlorodibenzodioxins 0.9ng/kg

1.6 0.8 1.7 1 <1 1 3Total Hexachlorodibenzodioxins 0.7ng/kg

1.1 1 2 1 2 0.7 <0.7Total Heptachlorodibenzodioxins 0.9ng/kg

<5 1 5 1 6 1 8Total PCDDs 5ng/kg

0.9 1 <1 0.5 0.8 1 <1Total Tetrachlorodibenzofurans 0.7ng/kg

<1 1 <1 1 4 1 3Total Pentachlorodibenzofurans 1ng/kg

4 1 <1 1 3 1 <1Total Hexachlorodibenzofurans 1ng/kg

<2 1 <1 2 <2 1 <1Total Heptachlorodibenzofurans 2ng/kg

9 3 <3 2 8 5 9Total PCDFs 4ng/kg

0 0 0 02,3,7,8-Tetra CDD (TEF 1.0) TEQ

0 0 0 0.6561,2,3,7,8-Penta CDD (TEF 0.5) TEQ

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dioxins & Furans (Soil, NATO 1988)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 17 of 54



15MW01 1.8-2m

Dup 01 9.

8-10.0m

15MW04 1.

1-1.2m

15MW04 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

10/7/201510/7/201510/7/2015 10/7/2015DATE SAMPLED:

7079507 RDL 7079508 RDL 7079509 RDL 7079510G / S RDLUnitParameter

0.0720 0.0866 0 0.1141,2,3,4,7,8-Hexa CDD (TEF 0.1) TEQ

0 0.0879 0 0.1361,2,3,6,7,8-Hexa CDD (TEF 0.1) TEQ

0 0 0 01,2,3,7,8,9-Hexa CDD (TEF 0.1) TEQ

0.0108 0 0.0203 01,2,3,4,6,7,8-Hepta CDD (TEF 0.01) TEQ

0 0.00169 0.00368 0Octa CDD (TEF 0.001) TEQ

0 0 0 02,3,7,8-Tetra CDF (TEF 0.1) TEQ

0 0 0.0587 01,2,3,7,8-Penta CDF (TEF 0.05) TEQ

0 0.338 0.701 0.5512,3,4,7,8-Penta CDF (TEF 0.5) TEQ

0.0583 0 0.141 01,2,3,4,7,8-Hexa CDF (TEF 0.1) TEQ

0.0587 0 0.110 01,2,3,6,7,8-Hexa CDF (TEF 0.1) TEQ

0 0 0 02,3,4,6,7,8-Hexa CDF (TEF 0.1) TEQ

0.115 0 0 01,2,3,7,8,9-Hexa CDF (TEF 0.1) TEQ

0 0 0 01,2,3,4,6,7,8-Hepta CDF (TEF 0.01) TEQ

0 0 0 01,2,3,4,7,8,9-Hepta CDF (TEF 0.01) TEQ

0.00407 0 0 0000539Octa CDF (TEF 0.001) TEQ

0.319 0.514 1.03 1.46Total PCDDs and PCDFs (TEQ) TEQ

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dioxins & Furans (Soil, NATO 1988)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 18 of 54



15MW01 1.8-2m

Dup 01 9.

8-10.0m

15MW04 1.

1-1.2m

15MW04 0.

3-0.4mSAMPLE DESCRIPTION:

SoilSoil Soil SoilSAMPLE TYPE:

10/7/201510/7/201510/7/2015 10/7/2015DATE SAMPLED:

Acceptable Limits 7079507 7079508 7079509 7079510UnitSurrogate

57 66 57 6713C-2378-TCDF % 30-140

59 69 57 6913C-12378-PeCDF % 30-140

70 77 65 7613C-23478-PeCDF % 30-140

46 49 50 5113C-123478-HxCDF % 30-140

45 46 49 5013C-123678-HxCDF % 30-140

56 58 54 6713C-234678-HxCDF % 30-140

57 60 57 6413C-123789-HxCDF % 30-140

40 48 42 4613C-1234678-HpCDF % 30-140

56 64 60 5413C-1234789-HpCDF % 30-140

67 74 67 7513C-2378-TCDD % 30-140

78 85 68 8513C-12378-PeCDD % 30-140

59 59 63 7313C-123478-HxCDD % 30-140

60 64 61 6813C-123678-HxCDD % 30-140

57 66 64 6013C-1234678-HpCDD % 30-140

45 59 49 4713C-OCDD % 30-140

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7079503-7079510 The results were corrected based on the surrogate percent recoveries.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dioxins & Furans (Soil, NATO 1988)

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 19 of 54



Dup 0115MW01 Trip Blank15MW07 SW1 SW2 SW3 SW4SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

10/9/201510/10/2015 10/10/2015 10/9/201510/10/2015 10/9/2015 10/10/2015 9/29/2015DATE SAMPLED:

70807057080691 7080695 7080699 7080701 7080702 7080703 7080704G / S RDLUnitParameter

0.02 0.02 <0.01 0.02 0.05 0.03 0.04Ammonia-N 0.010.01mg/L

0.4 0.4 1.8 0.6 0.6 0.6 0.5Nitrogen - Total Kjeldahl (TKN) 0.30.1mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Ammonia, Nitrogen - Total Kjeldahl in Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 20 of 54



SW2SW1 SW3 SW4 Trip BlankSAMPLE DESCRIPTION:

WaterWaterWater Water WaterSAMPLE TYPE:

9/29/201510/9/2015 10/9/2015 10/10/201510/9/2015DATE SAMPLED:

7080701 7080702 7080703 7080704 7080705G / S RDLUnitParameter

<4 <4 <4 <4 <4BOD (5 day) 4mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7080701-7080703 Literature holding time exceeded for Biochemical Oxygen Demand analysis.

7080705 Literature holding time exceeded for Biochemical Oxygen Demand analysis.

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Biochemical Oxygen Demand

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 21 of 54



SW1 SW2 SW3 SW4 Trip BlankSAMPLE DESCRIPTION:

WaterWater Water Water WaterSAMPLE TYPE:

10/9/201510/9/201510/9/2015 10/10/2015 9/29/2015DATE SAMPLED:

7080701 RDL 7080702 RDL 7080703 7080704 7080705G / S RDLUnitParameter

1780 50 10100 5 899 1770 <5Aluminum Total 5µg/L

<0.5 0.5 <0.5 0.5 <0.5 <0.5 <0.5Antimony Total 0.5µg/L

0.5 0.1 0.6 0.1 0.2 0.3 <0.1Arsenic Total 0.1µg/L

56.1 0.5 39.6 0.5 114 238 <0.5Barium Total 0.5µg/L

0.34 0.05 1.96 0.05 0.34 0.47 <0.05Beryllium Total 0.05µg/L

12 5 27 5 21 8 <5Boron Total 5µg/L

0.16 0.01 1.50 0.01 0.20 0.76 <0.01Cadmium Total 0.01µg/L

5570 50 60100 50 9760 22700 <50Calcium Total 50µg/L

1.4 0.5 1.7 0.5 0.7 1.0 <0.5Chromium Total 0.5µg/L

16.5 0.05 92.9 0.05 14.2 17.3 <0.05Cobalt Total 0.05µg/L

2.2 0.5 6.8 0.5 1.9 3.1 <0.5Copper Total 0.5µg/L

1160 10 1590 10 559 901 <10Iron Total 10µg/L

0.38 0.05 0.35 0.05 0.14 0.27 <0.05Lead Total 0.05µg/L

7.1 0.5 30.3 0.5 9.4 11.3 <0.5Lithium Total 0.5µg/L

4830 50 29000 50 4060 5450 <50Magnesium Total 50µg/L

145 1 1140 1 174 225 <1Manganese Total 1µg/L

<0.01 0.01 <0.01 0.01 <0.01 <0.01 <0.01Mercury Total 0.01µg/L

<0.1 0.1 0.1 0.1 <0.1 <0.1 <0.1Molybdenum Total 0.1µg/L

42.4 0.5 277 0.5 36.1 48.2 <0.5Nickel Total 0.5µg/L

<0.5 0.5 <0.5 0.5 <0.5 <0.5 <0.5Selenium Total 0.5µg/L

<0.02 0.02 <0.02 0.02 <0.02 0.02 <0.02Silver Total 0.02µg/L

810 100 4010 100 1060 1190 <100Sodium Total 100µg/L

<0.02 0.02 0.02 0.02 <0.02 <0.02 <0.02Thallium Total 0.02µg/L

6 1 7 1 1 3 <1Titanium Total 1µg/L

0.05 0.01 0.06 0.01 0.01 0.02 <0.01Uranium Total 0.01µg/L

2 1 2 1 <1 1 <1Vanadium Total 1µg/L

134 5 781 5 126 160 <5Zinc Total 5µg/L

33800 100 270000 100 41100 79100 <100Total Hardness (calc) 100ug CaCO3/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

British Columbia CSR - Schedule 6 Total Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 22 of 54



Dup 0115MW01 15MW07SAMPLE DESCRIPTION:

WaterWaterWaterSAMPLE TYPE:

10/10/2015 10/10/201510/10/2015DATE SAMPLED:

7080691 7080695 7080699G / S RDLUnitParameter

3 3 63Aluminum Dissolved 2µg/L

<0.2 <0.2 <0.2Antimony Dissolved 0.2µg/L

0.3 0.3 0.3Arsenic Dissolved 0.1µg/L

22.6 22.6 90.9Barium Dissolved 0.2µg/L

<0.01 <0.01 <0.01Beryllium Dissolved 0.01µg/L

7 7 19Boron Dissolved 2µg/L

0.02 0.01 0.30Cadmium Dissolved 0.01µg/L

9400 9310 15700Calcium Dissolved 50µg/L

<0.5 <0.5 <0.5Chromium Dissolved 0.5µg/L

0.23 0.24 1.12Cobalt Dissolved 0.05µg/L

0.3 0.4 2.3Copper Dissolved 0.2µg/L

<10 <10 46Iron Dissolved 10µg/L

<0.05 <0.05 <0.05Lead Dissolved 0.05µg/L

1.0 1.2 <0.5Lithium Dissolved 0.5µg/L

1360 1320 2930Magnesium Dissolved 50µg/L

48 46 150Manganese Dissolved 1µg/L

<0.01 <0.01 <0.01Mercury Dissolved 0.01µg/L

0.47 0.41 0.43Molybdenum Dissolved 0.05µg/L

0.6 0.6 3.9Nickel Dissolved 0.2µg/L

<0.5 <0.5 <0.5Selenium Dissolved 0.5µg/L

<0.02 <0.02 <0.02Silver Dissolved 0.02µg/L

2400 2470 2020Sodium Dissolved 50µg/L

<0.01 <0.01 0.01Thallium Dissolved 0.01µg/L

0.8 0.7 3.9Titanium Dissolved 0.5µg/L

0.05 0.05 0.04Uranium Dissolved 0.01µg/L

<0.5 <0.5 <0.5Vanadium Dissolved 0.5µg/L

<2 <2 3Zinc Dissolved 2µg/L

29100 28700 51300Hardness (calc) 100ug CaCO3/L

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 23 of 54



Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

British Columbia CSR- Schedule 6 Dissolved Metals

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7080699 Sample not filtered at time of collection as per analysis requirements.
Dissolved Metals sample improperly preserved as per analysis requirements.
Dissolved Mercury sample container inappropriate as per analysis requirements.

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 24 of 54



Dup 0115MW01 Trip Blank15MW07 SW1 SW2 SW3 SW4SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

10/9/201510/10/2015 10/10/2015 10/9/201510/10/2015 10/9/2015 10/10/2015 9/29/2015DATE SAMPLED:

70807057080691 7080695 7080699 7080701 7080702 7080703 7080704G / S RDLUnitParameter

13 12 158 33 24 19 31COD <1010mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Chemical Oxygen Demand

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 25 of 54



Dup 0115MW01 Trip Blank15MW07 SW1 SW2 SW3 SW4SAMPLE DESCRIPTION:

WaterWaterWater Water Water Water Water WaterSAMPLE TYPE:

10/9/201510/10/2015 10/10/2015 10/9/201510/10/2015 10/9/2015 10/10/2015 9/29/2015DATE SAMPLED:

70807057080691 7080695 7080699 7080701 7080702 7080703 7080704G / S RDLUnitParameter

1.4 0.9 15.8 9.0 5.7 5.5 8.5Carbon Dissolved Organic <0.50.5mg/L

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

Results relate only to the items tested and to all the items tested

DATE RECEIVED: 2015-10-13

Certificate of Analysis

ATTENTION TO: KRISTEN RANGECLIENT NAME: TETRA TECH EBA

AGAT WORK ORDER: 15V029854

DATE REPORTED: 2015-10-15

PROJECT: ENVH2O 03173-01

Dissolved Organic Carbon in Water

SAMPLED BY:SAMPLING SITE:

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

CERTIFICATE OF ANALYSIS (V1)

Certified By:
Page 26 of 54



SW1 SW2 SW3 SW4 Trip BlankSAMPLE DESCRIPTION:

WaterWater Water Water WaterSAMPLE TYPE:

10/9/201510/9/201510/9/2015 10/10/2015 9/29/2015DATE SAMPLED:

7080701 RDL 7080702 RDL 7080703 7080704 7080705G / S RDLUnitParameter

80 5 462 5 88 195 <5Total Dissolved Solids 5mg/L

<1 1 <1 1 <1 <1 <1Alkalinity (pH 4.5) 1mg CaCO3/L

<1 1 <1 1 <1 <1 <1Alkalinity, Bicarbonate 1mg CaCO3/L

<1 1 <1 1 <1 <1 <1Alkalinity, Carbonate 1mg CaCO3/L

<0.001 0.001 0.007 0.001 <0.001 0.001 <0.001Ortho-Phosphate 0.001mg/L

5570 50 60100 50 9760 22700 <50Calcium Total 50µg/L

4830 50 29000 50 4060 5450 <50Magnesium Total 50µg/L

810 100 4010 100 1060 1190 <100Sodium Total 100µg/L

252 100 1170 100 287 191 <100Potassium Total 100µg/L

0.09 0.5 25.1 0.05 6.36 46.2 <0.05Chloride 0.05mg/L

0.129 0.005 0.020 0.005 0.028 0.009 <0.005Nitrate-N 0.005mg/L

<0.005 0.005 <0.005 0.005 <0.005 <0.005 <0.005Nitrite-N 0.005mg/L

44.8 5 308 0.5 44.8 39.1 <0.5Sulphate 0.5mg/L

4.03 0.01 3.79 0.01 4.16 3.91 4.68pH 0.01pH units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7080701-7080705 Literature holding time exceeded for pH analysis.

Results relate only to the items tested and to all the items tested
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Dup 0115MW01 15MW07SAMPLE DESCRIPTION:

WaterWater WaterSAMPLE TYPE:

10/10/2015 10/10/201510/10/2015DATE SAMPLED:

7080691 7080695 RDL 7080699G / S RDLUnitParameter

52 42 5 64Total Dissolved Solids 5mg/L

25 22 1 38Alkalinity (pH 4.5) 1mg CaCO3/L

25 22 1 38Alkalinity, Bicarbonate 1mg CaCO3/L

<1 <1 1 <1Alkalinity, Carbonate 1mg CaCO3/L

0.008 0.007 0.001 <0.001Ortho-Phosphate 0.001mg/L

9400 9310 50 15700Calcium Dissolved 50µg/L

1360 1320 50 2930Magnesium Dissolved 50µg/L

2400 2470 50 2020Sodium Dissolved 50µg/L

433 424 50 545Potassium Dissolved 50µg/L

9.44 9.26 0.05 5.33Chloride 0.05mg/L

0.094 0.100 0.01 0.14Nitrate-N 0.005mg/L

<0.005 <0.005 0.005 <0.005Nitrite-N 0.005mg/L

2.9 2.9 0.5 7.4Sulphate 0.5mg/L

7.05 7.03 0.01 6.62pH 0.01pH units

Comments: RDL - Reported Detection Limit;     G / S - Guideline / Standard

7080691-7080699 Literature holding time exceeded for pH analysis.

Results relate only to the items tested and to all the items tested
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British Columbia Metals Schedule 4 and 5 

Antimony 7079506 0.3 0.3 NA < 0.1 110% 70% 130% 104% 85% 115%

Arsenic 7079506 5.3 5.5 3.8% < 0.1 105% 70% 130% 97% 90% 110%

Barium 7079506 44.0 46.4 5.4% < 0.5 80% 70% 130% 100% 90% 110%

Beryllium 7079506 0.1 0.1 NA < 0.1 104% 70% 130% 106% 90% 110%

Cadmium
 

7079506 0.02 0.02 NA < 0.01 74% 70% 130% 102% 90% 110%

Chromium 7079506 4 4 NA < 1 106% 70% 130% 105% 90% 110%

Cobalt 7079506 0.7 0.8 14.9% < 0.1 111% 70% 130% 103% 90% 110%

Copper 7079506 3.7 3.4 7.4% < 0.2 104% 70% 130% 98% 90% 110%

Lead 7079506 3.2 3.5 6.7% < 0.1 96% 70% 130% 102% 90% 110%

Mercury
 

7079506 <0.01 <0.01 NA < 0.01 102% 70% 130% 105% 90% 110%

Molybdenum 7079506 0.3 0.4 NA < 0.2 99% 70% 130% 97% 90% 110%

Nickel 7079506 3.3 3.7 11.1% < 0.5 112% 70% 130% 107% 90% 110%

Selenium 7079506 0.2 0.2 NA < 0.1 106% 85% 115%

Silver 7079506 <0.5 <0.5 NA < 0.5 98% 90% 110%

Thallium
 

7079506 <0.1 <0.1 NA < 0.1 84% 70% 130% 101% 90% 110%

Tin 7079506 <0.2 <0.2 NA < 0.2 96% 90% 110%

Uranium 7079506 0.2 0.2 NA < 0.2 105% 70% 130% 101% 90% 110%

Vanadium 7079506 11 10 1.4% < 1 102% 70% 130% 101% 90% 110%

Zinc 7079506 12 13 3.6% < 1 110% 70% 130% 103% 90% 110%

pH 1:2
 

7079506 5.4 5.4 0.2% < 0.1 100% 90% 110% 100% 95% 105%

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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LEPH/HEPH Soil 

Naphthalene 64801 7078975 <0.01 <0.01 0.0% < 0.01 101% 80% 120% 95% 50% 130%

2-Methylnaphthalene 64801 7078975 <0.01 <0.01 0.0% < 0.01 100% 80% 120% 84% 50% 130%

1-Methylnaphthalene 64801 7078975 <0.01 <0.01 0.0% < 0.01 101% 80% 120% 90% 50% 130%

Acenaphthylene 64801 7078975 <0.01 <0.01 0.0% < 0.01 97% 80% 120% 83% 50% 130%

Acenaphthene
 

64801 7078975 <0.01 <0.01 0.0% < 0.01 99% 80% 120% 103% 50% 130%

Fluorene 64801 7078975 <0.02 <0.02 0.0% < 0.02 98% 80% 120% 95% 50% 130%

Phenanthrene 64801 7078975 <0.02 <0.02 0.0% < 0.02 99% 80% 120% 73% 60% 130%

Anthracene 64801 7078975 <0.02 <0.02 0.0% < 0.02 90% 80% 120% 83% 60% 130%

Fluoranthene 64801 7078975 <0.05 <0.05 0.0% < 0.05 91% 80% 120% 83% 60% 130%

Pyrene
 

64801 7078975 <0.02 <0.02 0.0% < 0.02 92% 80% 120% 79% 60% 130%

Benzo(a)anthracene 64801 7078975 <0.02 <0.02 0.0% < 0.02 95% 80% 120% 83% 60% 130%

Chrysene 64801 7078975 <0.05 <0.05 0.0% < 0.05 100% 80% 120% 93% 60% 130%

Benzo(b)fluoranthene 64801 7078975 <0.02 <0.02 0.0% < 0.02 97% 80% 120% 75% 60% 130%

Benzo(j)fluoranthene 64801 7078975 <0.02 <0.02 0.0% < 0.02 98% 80% 120% 93% 60% 130%

Benzo(k)fluoranthene
 

64801 7078975 <0.02 <0.02 0.0% < 0.02 105% 80% 120% 93% 60% 130%

Benzo(a)pyrene 64801 7078975 <0.05 <0.05 0.0% < 0.05 94% 80% 120% 80% 60% 130%

Indeno(1,2,3-c,d)pyrene 64801 7078975 <0.02 <0.02 0.0% < 0.02 99% 80% 120% 80% 60% 130%

Dibenzo(a,h)anthracene 64801 7078975 <0.02 <0.02 0.0% < 0.02 100% 80% 130% 76% 60% 130%

Benzo(g,h,i)perylene 64801 7078975 <0.05 <0.05 0.0% < 0.05 83% 80% 120% 88% 60% 130%

Naphthalene - d8
 

64801 7078975 64 81 23.0% 99% 80% 120% 89% 50% 130%

2-Fluorobiphenyl 64801 7078975 75 94 22.0% 108% 80% 120% 100% 50% 130%

P-Terphenyl - d14 64801 7078975 70 90 25.0% 89% 80% 120% 86% 60% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Volatile Organic Compounds in Soil 

Chloromethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 122% 60% 140%

Vinyl Chloride 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 115% 60% 140%

Bromomethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 116% 60% 140%

Chloroethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 114% 60% 140%

Trichlorofluoromethane
 

64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 110% 70% 130%

Acetone 64801 7072941 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 119% 70% 130%

1,1-Dichloroethene 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 114% 70% 130%

Dichloromethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 100% 80% 120% 115% 70% 130%

Methyl tert-butyl ether (MTBE) 64801 7072941 <0.1 <0.1 0.0% < 0.1 97% 80% 120% 103% 70% 130%

2-Butanone (MEK)
 

64801 7072941 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 92% 70% 130%

trans-1,2-Dichloroethene 64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 104% 70% 130%

1,1-Dichloroethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 95% 70% 130%

cis-1,2-Dichloroethene 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 98% 70% 130%

Chloroform 64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 101% 70% 130%

Results relate only to the items tested and to all the items tested
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1,2-Dichloroethane
 

64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 103% 70% 130%

1,1,1-Trichloroethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 101% 70% 130%

Carbon Tetrachloride 64801 7072941 <0.02 <0.02 0.0% < 0.02 98% 80% 120% 102% 70% 130%

Benzene 64801 7072941 <0.02 <0.02 0.0% < 0.02 98% 80% 120% 102% 70% 130%

1,2-Dichloropropane 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 101% 70% 130%

Trichloroethene
 

64801 7072941 <0.01 <0.01 0.0% < 0.01 97% 80% 120% 104% 70% 130%

Bromodichloromethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 103% 70% 130%

trans-1,3-Dichloropropene 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 99% 60% 140%

4-Methyl-2-pentanone (MIBK) 64801 7072941 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 100% 70% 130%

cis-1,3-Dichloropropene 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 98% 60% 140%

1,1,2-Trichloroethane
 

64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 102% 70% 130%

Toluene 64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 99% 70% 130%

Dibromochloromethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 104% 70% 130%

Ethylene Dibromide 64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 101% 70% 130%

Tetrachloroethene 64801 7072941 <0.05 <0.05 0.0% < 0.05 97% 80% 120% 101% 70% 130%

1,1,1,2-Tetrachloroethane
 

64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 107% 70% 130%

Chlorobenzene 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 104% 70% 130%

Ethylbenzene 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 101% 70% 130%

m&p-Xylene 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 103% 70% 130%

Bromoform 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 111% 70% 130%

Styrene
 

64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 103% 70% 130%

1,1,2,2-Tetrachloroethane 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 106% 70% 130%

o-Xylene 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 104% 70% 130%

1,3-Dichlorobenzene 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 103% 70% 130%

1,4-Dichlorobenzene 64801 7072941 <0.05 <0.05 0.0% < 0.05 98% 80% 120% 103% 70% 130%

1,2-Dichlorobenzene
 

64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 100% 70% 130%

1,2,4-Trichlorobenzene 64801 7072941 <0.05 <0.05 0.0% < 0.05 99% 80% 120% 99% 70% 130%

Bromofluorobenzene 64801 7072941 106 99 7.0% 94% 60% 140% 108% 60% 140%

Dibromofluoromethane 64801 7072941 113 111 2.0% 91% 60% 140% 93% 60% 140%

Toluene - d8 64801 7072941 114 119 4.0% 90% 60% 140% 92% 60% 140%

VPH
 

64801 7072941 <10 <10 0.0% < 10

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Volatile Organic Compounds in Water 

Chloromethane 64800 7067258 <1 <1 0.0% < 1 97% 80% 120% 84% 70% 130%

Vinyl Chloride 64800 7067258 <1 <1 0.0% < 1 98% 80% 120% 85% 70% 130%

Bromomethane 64800 7067258 <1 <1 0.0% < 1 97% 80% 120% 95% 70% 130%

Chloroethane 64800 7067258 <1 <1 0.0% < 1 97% 80% 120% 88% 70% 130%

Trichlorofluoromethane
 

64800 7067258 <1 <1 0.0% < 1 98% 80% 120% 89% 70% 130%

Acetone 64800 7067258 <10 <10 0.0% < 10 99% 80% 120%

Results relate only to the items tested and to all the items tested
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1,1-Dichloroethene 64800 7067258 <1 <1 0.0% < 1 100% 80% 120% 89% 70% 130%

Dichloromethane 64800 7067258 <1 <1 0.0% < 1 105% 80% 120% 93% 70% 130%

Methyl tert-butyl ether (MTBE) 64800 7067258 <1 <1 0.0% < 1 106% 80% 120% 103% 70% 130%

2-Butanone (MEK)
 

64800 7067258 <10 <10 0.0% < 10 113% 80% 120%

trans-1,2-Dichloroethylene 64800 7067258 <1 <1 0.0% < 1 104% 80% 120% 95% 70% 130%

1,1-Dichloroethane 64800 7067258 <1 <1 0.0% < 1 108% 80% 120% 98% 70% 130%

cis-1,2-Dichloroethylene 64800 7067258 <1 <1 0.0% < 1 114% 80% 120% 103% 70% 130%

Chloroform 64800 7067258 5 5 0.0% < 1 111% 80% 120% 100% 70% 130%

1,2-Dichloroethane
 

64800 7067258 <1 <1 0.0% < 1 116% 80% 120% 108% 70% 130%

1,1,1-Trichloroethane 64800 7067258 <1 <1 0.0% < 1 111% 80% 120% 99% 70% 130%

Carbon Tetrachloride 64800 7067258 <0.5 <0.5 0.0% < 0.5 110% 80% 120% 99% 70% 130%

Benzene 64800 7067258 <0.5 <0.5 0.0% < 0.5 110% 80% 120% 100% 70% 130%

1,2-Dichloropropane 64800 7067258 <1 <1 0.0% < 1 115% 80% 120% 108% 70% 130%

Trichloroethene
 

64800 7067258 <1 <1 0.0% < 1 105% 80% 120% 99% 70% 130%

Bromodichloromethane 64800 7067258 <1 <1 0.0% < 1 112% 80% 120% 103% 70% 130%

trans-1,3-Dichloropropene 64800 7067258 <1 <1 0.0% < 1 112% 80% 120% 108% 70% 130%

4-Methyl-2-pentanone (MIBK) 64800 7067258 <10 <10 0.0% < 10 116% 80% 120% NA 70% 130%

cis-1,3-Dichloropropene 64800 7067258 <1 <1 0.0% < 1 112% 80% 120% 101% 70% 130%

1,1,2-Trichloroethane
 

64800 7067258 <1 <1 0.0% < 1 107% 80% 120% 102% 70% 130%

Toluene 64800 7067258 <0.5 <0.5 0.0% < 0.5 109% 80% 120% 101% 70% 130%

Dibromochloromethane 64800 7067258 <1 <1 0.0% < 1 105% 80% 120% 99% 70% 130%

Ethylene Dibromide 64800 7067258 <0.3 <0.3 0.0% < 0.3 107% 90% 110% 104% 70% 130%

Tetrachloroethene 64800 7067258 <1 <1 0.0% < 1 103% 80% 120% 89% 70% 130%

1,1,1,2-Tetrachloroethane
 

64800 7067258 <1 <1 0.0% < 1 103% 90% 110% 101% 70% 130%

Chlorobenzene 64800 7067258 <1 <1 0.0% < 1 105% 80% 120% 100% 70% 130%

Ethylbenzene 64800 7067258 <0.5 <0.5 0.0% < 0.5 107% 80% 120% 102% 70% 130%

m&p-Xylene 64800 7067258 <0.5 <0.5 0.0% < 0.5 107% 80% 120% 103% 70% 130%

Bromoform 64800 7067258 <1 <1 0.0% < 1 95% 80% 120% 99% 70% 130%

Styrene
 

64800 7067258 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 100% 70% 130%

1,1,2,2-Tetrachloroethane 64800 7067258 <1 <1 0.0% < 1 98% 80% 120% 104% 70% 130%

o-Xylene 64800 7067258 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 100% 70% 130%

1,3-Dichlorobenzene 64800 7067258 <0.5 <0.5 0.0% < 0.5 102% 80% 120% 99% 70% 130%

1,4-Dichlorobenzene 64800 7067258 <0.5 <0.5 0.0% < 0.5 101% 80% 120% 100% 70% 130%

1,2-Dichlorobenzene
 

64800 7067258 <0.5 <0.5 0.0% < 0.5 104% 80% 120% 104% 70% 130%

1,2,4-Trichlorobenzene 64800 7067258 <1 <1 0.0% < 1 107% 80% 120% 109% 70% 130%

Bromofluorobenzene 64800 7067258 80 76 5.0% 96% 80% 120% 96% 70% 130%

Dibromofluoromethane 64800 7067258 106 101 5.0% 104% 70% 130% 106% 70% 130%

Toluene - d8 64800 7067258 105 95 10.0% 106% 80% 120% 108% 70% 130%

VPH
 

64800 7067258 <100 <100 0.0% < 100

Results relate only to the items tested and to all the items tested
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Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

LEPH/HEPH/EPH Water 

Naphthalene 64797 W-MS 0.40 0.41 2.5% < 0.05 99% 80% 120% 82% 50% 130%

Quinoline 64797 W-MS 0.5 0.5 0.0% < 0.1 97% 80% 120% 109% 50% 130%

Acenaphthylene 64797 W-MS 0.32 0.34 6.0% < 0.05 100% 80% 120% 65% 50% 130%

Acenaphthene 64797 W-MS 0.36 0.39 8.0% < 0.05 96% 80% 120% 72% 50% 130%

Fluorene
 

64797 W-MS 0.40 0.41 2.5% < 0.05 96% 80% 120% 82% 50% 130%

Phenanthrene 64797 W-MS 0.35 0.35 0.0% < 0.05 100% 80% 120% 71% 60% 130%

Anthracene (Water) 64797 W-MS 0.36 0.37 2.7% < 0.05 101% 80% 120% 73% 60% 130%

Acridine 64797 W-MS 0.52 0.48 8.0% < 0.05 100% 80% 120% 104% 50% 130%

Fluoranthene 64797 W-MS 0.40 0.41 2.5% < 0.05 99% 80% 120% 80% 60% 130%

Pyrene
 

64797 W-MS 0.40 0.41 2.5% < 0.02 97% 80% 120% 80% 60% 130%

Benzo(a)anthracene 64797 W-MS 0.32 0.32 0.0% < 0.05 101% 80% 120% 66% 60% 130%

Chrysene 64797 W-MS 0.46 0.48 4.0% < 0.05 100% 80% 120% 94% 60% 130%

Benzo(b)fluoranthene 64797 W-MS 0.41 0.43 5.0% < 0.05 101% 80% 120% 82% 60% 130%

Benzo(j)fluoranthene 64797 W-MS 0.54 0.56 4.0% < 0.05 100% 80% 120% 109% 60% 130%

Benzo(k)fluoranthene
 

64797 W-MS 0.41 0.37 10.0% < 0.05 101% 80% 120% 84% 60% 130%

Benzo(a)pyrene 64797 W-MS 0.34 0.33 3.0% < 0.01 95% 80% 120% 68% 60% 130%

Indeno(1,2,3-c,d)pyrene 64797 W-MS 0.34 0.34 0.0% < 0.05 101% 80% 120% 68% 60% 130%

Dibenzo(a,h)anthracene 64797 W-MS 0.33 0.33 0.0% < 0.05 102% 80% 120% 66% 60% 130%

Benzo(g,h,i)perylene 64797 W-MS 0.38 0.38 0.0% < 0.05 100% 80% 120% 76% 60% 130%

Naphthalene - d8
 

64797 W-MS 72 75 4.0% 98% 80% 120% 73% 50% 130%

2-Fluorobiphenyl 64797 W-MS 75 80 6.0% 96% 80% 120% 75% 50% 130%

P-Terphenyl - d14 64797 W-MS 76 82 8.0% 100% 80% 120% 77% 60% 130%

EPH C10-C19 64797 W-MS 7960 7590 5.0% < 100 98% 70% 130% 89% 70% 130%

EPH C19-C32 64797 W-MS 9780 9250 6.0% < 100 95% 70% 130% 89% 70% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

BTEX / VPH / LEPH / HEPH / EPH Water 

Methyl tert-butyl ether (MTBE) 64802 7080701 <1 <1 0.0% < 1 100% 80% 120% 105% 70% 130%

Benzene 64802 7080701 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 98% 70% 130%

Toluene 64802 7080701 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 98% 70% 130%

Ethylbenzene 64802 7080701 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 97% 70% 130%

m&p-Xylene
 

64802 7080701 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 96% 70% 130%

o-Xylene 64802 7080701 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 97% 70% 130%

Styrene 64802 7080701 <0.5 <0.5 0.0% < 0.5 100% 80% 120% 99% 70% 130%

VPH 64802 7080701 <100 <100 0.0% < 100

VH 64802 7080701 <100 <100 0.0% < 100

Bromofluorobenzene
 

64802 7080701 97 98 1.0% 100% 70% 130% 99% 70% 130%

Dibromofluoromethane 64802 7080701 103 106 3.0% 101% 70% 130% 101% 70% 130%
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Toluene - d8 64802 7080701 96 96 0.0% 100% 70% 130% 100% 70% 130%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Volatile Organic Compounds in Water 

Chloromethane 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 91% 70% 130%

Vinyl Chloride 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 93% 70% 130%

Bromomethane 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 107% 70% 130%

Chloroethane 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 99% 70% 130%

Trichlorofluoromethane
 

64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 96% 70% 130%

Acetone 64806 7080705 <10 <10 0.0% < 10 100% 80% 120%

1,1-Dichloroethene 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 97% 70% 130%

Dichloromethane 64806 7080705 <1 <1 0.0% < 1 100% 80% 120% 98% 70% 130%

Methyl tert-butyl ether (MTBE) 64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 96% 70% 130%

2-Butanone (MEK)
 

64806 7080705 <10 <10 0.0% < 10 98% 80% 120%

trans-1,2-Dichloroethylene 64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 95% 70% 130%

1,1-Dichloroethane 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 91% 70% 130%

cis-1,2-Dichloroethylene 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 93% 70% 130%

Chloroform 64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 94% 70% 130%

1,2-Dichloroethane
 

64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 100% 70% 130%

1,1,1-Trichloroethane 64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 98% 70% 130%

Carbon Tetrachloride 64806 7080705 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 98% 70% 130%

Benzene 64806 7080705 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 102% 70% 130%

1,2-Dichloropropane 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 104% 70% 130%

Trichloroethene
 

64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 102% 70% 130%

Bromodichloromethane 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 101% 70% 130%

trans-1,3-Dichloropropene 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 103% 70% 130%

4-Methyl-2-pentanone (MIBK) 64806 7080705 <10 <10 0.0% < 10 99% 80% 120% NA 70% 130%

cis-1,3-Dichloropropene 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 99% 70% 130%

1,1,2-Trichloroethane
 

64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 101% 70% 130%

Toluene 64806 7080705 <0.5 <0.5 0.0% < 0.5 97% 80% 120% 103% 70% 130%

Dibromochloromethane 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 101% 70% 130%

Ethylene Dibromide 64806 7080705 <0.3 <0.3 0.0% < 0.3 97% 90% 110% 102% 70% 130%

Tetrachloroethene 64806 7080705 <1 <1 0.0% < 1 97% 80% 120% 90% 70% 130%

1,1,1,2-Tetrachloroethane
 

64806 7080705 <1 <1 0.0% < 1 98% 90% 110% 105% 70% 130%

Chlorobenzene 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 102% 70% 130%

Ethylbenzene 64806 7080705 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 103% 70% 130%

m&p-Xylene 64806 7080705 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 104% 70% 130%

Bromoform 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 105% 70% 130%

Styrene
 

64806 7080705 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 107% 70% 130%

1,1,2,2-Tetrachloroethane 64806 7080705 <1 <1 0.0% < 1 98% 80% 120% 101% 70% 130%

Results relate only to the items tested and to all the items tested
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o-Xylene 64806 7080705 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 103% 70% 130%

1,3-Dichlorobenzene 64806 7080705 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 104% 70% 130%

1,4-Dichlorobenzene 64806 7080705 <0.5 <0.5 0.0% < 0.5 98% 80% 120% 104% 70% 130%

1,2-Dichlorobenzene
 

64806 7080705 <0.5 <0.5 0.0% < 0.5 99% 80% 120% 104% 70% 130%

1,2,4-Trichlorobenzene 64806 7080705 <1 <1 0.0% < 1 99% 80% 120% 100% 70% 130%

Bromofluorobenzene 64806 7080705 87 81 7.0% 94% 80% 120% 100% 70% 130%

Dibromofluoromethane 64806 7080705 82 80 2.0% 91% 70% 130% 93% 70% 130%

Toluene - d8 64806 7080705 84 82 2.0% 90% 80% 120% 97% 70% 130%

VPH
 

64806 7080705 <100 <100 0.0% < 100

Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
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Dioxins & Furans (Soil, NATO 1988)

2,3,7,8-Tetra CDD 1 7079506 < 0.9 < 0.9 NA < 0.1 96% 40% 130% NA 40% 130% 103% 40% 130%

1,2,3,7,8-Penta CDD 1 7079506 1.2 1.1 8.7% < 0.1 95% 40% 130% NA 40% 130% 104% 40% 130%

1,2,3,4,7,8-Hexa CDD 1 7079506 0.9 0.9 NA < 0.2 95% 40% 130% NA 40% 130% 106% 40% 130%

1,2,3,6,7,8-Hexa CDD 1 7079506 1.1 1.0 9.5% < 0.1 130% 40% 130% NA 40% 130% 96% 40% 130%

1,2,3,7,8,9-Hexa CDD
 

1 7079506 1.0 0.9 10.5% < 0.1 83% 40% 130% NA 40% 130% 124% 40% 130%

1,2,3,4,6,7,8-Hepta CDD 1 7079506 1 1 0.0% < 0.1 99% 40% 130% NA 40% 130% 104% 40% 130%

Octa CDD 1 7079506 10 9 10.5% < 0.9 103% 40% 130% NA 40% 130% 96% 40% 130%

2,3,7,8-Tetra CDF 1 7079506 0.7 0.7 0.0% < 0.1 101% 40% 130% NA 40% 130% 103% 40% 130%

1,2,3,7,8-Penta CDF 1 7079506 0.8 0.8 0.0% < 0.1 100% 40% 130% NA 40% 130% 104% 40% 130%

2,3,4,7,8-Penta CDF
 

1 7079506 0.9 0.8 11.8% < 0.1 100% 40% 130% NA 40% 130% 101% 40% 130%

1,2,3,4,7,8-Hexa CDF 1 7079506 1.4 1.3 7.4% < 0.2 107% 40% 130% NA 40% 130% 98% 40% 130%

1,2,3,6,7,8-Hexa CDF 1 7079506 0.9 0.9 NA < 0.2 102% 40% 130% NA 40% 130% 99% 40% 130%

2,3,4,6,7,8-Hexa CDF 1 7079506 1.4 1.3 7.4% < 0.2 108% 40% 130% NA 40% 130% 98% 40% 130%

1,2,3,7,8,9-Hexa CDF 1 7079506 1.0 0.9 NA < 0.2 105% 40% 130% NA 40% 130% 102% 40% 130%

1,2,3,4,6,7,8-Hepta CDF
 

1 7079506 1.6 1.5 6.5% < 0.1 103% 40% 130% NA 40% 130% 99% 40% 130%

1,2,3,4,7,8,9-Hepta CDF 1 7079506 1 1 0.0% < 0.2 110% 40% 130% NA 40% 130% 95% 40% 130%

Octa CDF 1 7079506 3 3 0.0% < 0.6 106% 40% 130% NA 40% 130% 93% 40% 130%
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Ammonia, Nitrogen - Total Kjeldahl in Water

Ammonia-N 7071731 0.54 0.55 2.0% < 0.01 106% 85% 115% 97% 90% 110%

Nitrogen - Total Kjeldahl (TKN) 7053031 1.5 1.4 10.2% < 0.1 108% 85% 115% 96% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Chemical Oxygen Demand

COD 7080691 < 10 < 10 NA < 10 108% 85% 115% 99% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Dissolved Organic Carbon in Water

Carbon Dissolved Organic 7071731 5.2 5.3 1.4% < 0.5 105% 85% 115% 107% 90% 110%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Routine Water Analysis 

Total Dissolved Solids 7087726 600 608 1.2% < 5 100% 85% 115%

Alkalinity (pH 4.5) 7083509 158 156 0.9% < 1 100% 90% 110%

Ortho-Phosphate 7071731 0.027 0.025 7.7% < 0.001 101% 85% 115% 99% 90% 110% 98% 80% 120%

Calcium Dissolved 7080691 9400 9310 1.0% < 50 107% 90% 110% 104% 90% 110%

Magnesium Dissolved
 

7080691 1360 1330 2.1% < 50 109% 90% 110% 108% 90% 110%

Sodium Dissolved 7080691 2400 2460 2.8% < 50 105% 90% 110% 107% 90% 110%

Potassium Dissolved 7080691 433 445 2.9% < 50 101% 90% 110% 99% 90% 110%

Chloride 7080691 9.44 9.30 1.5% < 0.05 96% 85% 115% 100% 90% 110%

Nitrate-N 7080691 0.094 0.103 9.4% < 0.005 99% 85% 115% 97% 90% 110%

Nitrite-N
 

7080691 <0.005 <0.005 NA < 0.005 107% 90% 110%

Sulphate 7080691 2.9 2.9 1.5% < 0.5 96% 85% 115% 95% 90% 110%

pH 7083509 7.76 7.80 0.5% < 0.01 100% 95% 105%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR- Schedule 6 Dissolved Metals 

Aluminum Dissolved 7072894 3 3 NA < 2 103% 90% 110% 107% 85% 115%

Antimony Dissolved 7072894 <0.2 <0.2 NA < 0.2 103% 90% 110% 99% 85% 110%

Arsenic Dissolved 7072894 0.2 0.2 NA < 0.1 104% 90% 110% 100% 90% 110%

Barium Dissolved 7072894 9.6 9.3 3.2% < 0.2 97% 90% 110% 94% 90% 110%

Beryllium Dissolved
 

7072894 <0.01 <0.01 NA < 0.01 106% 90% 110% 102% 90% 110%

Boron Dissolved 7072894 9 9 NA < 2 102% 90% 110% 104% 80% 120%

Cadmium Dissolved 7072894 <0.01 0.01 NA < 0.01 102% 90% 110% 100% 90% 110%

Calcium Dissolved 7080691 9400 9310 1.0% < 50 107% 90% 110% 104% 90% 110%

Chromium Dissolved 7072894 <0.5 <0.5 NA < 0.5 104% 90% 110% 101% 90% 110%

Cobalt Dissolved
 

7072894 <0.05 <0.05 NA < 0.05 107% 90% 110% 102% 90% 110%

Copper Dissolved 7072894 14.8 14.4 2.5% < 0.2 110% 90% 110% 93% 90% 110%

Iron Dissolved 7080691 <10 <10 NA < 10 102% 90% 110% 109% 90% 110%
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SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15V029854

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: KRISTEN RANGE

CLIENT NAME: TETRA TECH EBA

PROJECT: ENVH2O 03173-01

Water Analysis

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 15, 2015 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 37 of 54

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Lead Dissolved 7072894 0.21 0.19 4.7% < 0.05 109% 90% 110% 105% 90% 110%

Lithium Dissolved 7072894 1.0 1.0 NA < 0.5 102% 90% 110%

Magnesium Dissolved
 

7080691 1360 1330 2.1% < 50 109% 90% 110% 108% 90% 110%

Manganese Dissolved 7080691 48 47 1.8% < 1 106% 90% 110% 102% 90% 110%

Mercury Dissolved 7080691 <0.01 <0.01 NA < 0.01 109% 90% 110% 110% 90% 110%

Molybdenum Dissolved 7072894 4.98 5.08 2.1% < 0.05 99% 90% 110% 98% 90% 110%

Nickel Dissolved 7072894 0.6 0.6 NA < 0.2 102% 90% 110% 97% 90% 110%

Selenium Dissolved
 

7072894 <0.5 <0.5 NA < 0.5 102% 90% 110% 97% 85% 115%

Silver Dissolved 7072894 <0.02 <0.02 NA < 0.02 99% 90% 110%

Sodium Dissolved 7080691 2400 2460 2.8% < 50 105% 90% 110% 107% 90% 110%

Thallium Dissolved 7072894 0.01 <0.01 NA < 0.01 107% 90% 110% 103% 90% 110%

Titanium Dissolved 7072894 1.3 1.2 NA < 0.5 99% 90% 110%

Uranium Dissolved
 

7072894 0.12 0.12 3.0% < 0.01 102% 90% 110% 102% 90% 110%

Vanadium Dissolved 7072894 1.1 1.1 NA < 0.5 100% 90% 110% 97% 90% 110%

Zinc Dissolved 7072894 10 9 NA < 2 100% 90% 110% 94% 85% 115%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Biochemical Oxygen Demand 

BOD (5 day) 7082048 56 53 5.5% < 4 90% 70% 130% 88% 85% 115%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

British Columbia CSR - Schedule 6 Total Metals 

Aluminum Total 7082311 2800 2820 0.8% < 5 103% 85% 115% 96% 85% 115%

Antimony Total 7082311 <0.5 <0.5 NA < 0.5 112% 85% 115% 104% 90% 110%

Arsenic Total 7082311 1.2 1.2 1.8% < 0.1 98% 85% 115% 102% 90% 110%

Barium Total 7082311 51.2 54.2 5.6% < 0.5 109% 85% 115% 106% 90% 110%

Beryllium Total
 

7082311 0.10 0.10 NA < 0.05 99% 85% 115% 101% 90% 110%

Boron Total 7082311 <5 <5 NA < 5 97% 85% 115% 101% 80% 120%

Cadmium Total 7082311 0.03 0.04 NA < 0.01 103% 85% 115% 101% 90% 110%

Calcium Total 7082311 21800 21900 0.5% < 50 100% 85% 115% 102% 90% 110%

Chromium Total 7082311 5.4 5.3 1.0% < 0.5 105% 85% 115% 98% 90% 110%

Cobalt Total
 

7082311 2.07 2.01 2.8% < 0.05 110% 85% 115% 95% 90% 110%

Copper Total 7082311 6.7 6.7 0.2% < 0.5 107% 85% 115% 103% 90% 110%

Iron Total 7082311 4230 4200 0.6% < 10 108% 85% 115% 97% 90% 110%

Lead Total 7082311 1.58 1.54 2.8% < 0.05 101% 85% 115% 104% 90% 110%

Lithium Total 7082311 3.3 3.4 1.8% < 0.5 107% 90% 110%

Magnesium Total
 

7082311 4790 4790 0.1% < 50 102% 85% 115% 106% 90% 110%

Manganese Total 7082311 87 86 0.8% < 1 100% 85% 115% 100% 90% 110%

Mercury Total 7082311 < 0.01 < 0.01 NA < 0.01 114% 85% 115% 104% 90% 110%

Molybdenum Total 7082311 0.4 0.4 NA < 0.1 107% 85% 115% 106% 90% 110%

Results relate only to the items tested and to all the items tested

SAMPLING SITE: SAMPLED BY:

AGAT WORK ORDER: 15V029854

Dup #1 RPD
Measured

Value
Recovery Recovery

Quality Assurance

ATTENTION TO: KRISTEN RANGE

CLIENT NAME: TETRA TECH EBA

PROJECT: ENVH2O 03173-01

Water Analysis (Continued)

UpperLower

Acceptable
Limits

BatchPARAMETER
Sample

Id
Dup #2

UpperLower

Acceptable
Limits

UpperLower

Acceptable
Limits

MATRIX SPIKEMETHOD BLANK SPIKEDUPLICATERPT Date: Oct 15, 2015 REFERENCE MATERIAL

Method
Blank

Unit 120, 8600 Glenlyon Parkway
Burnaby, British Columbia

CANADA V5J 0B6
TEL (778)452-4000
FAX (778)452-4074

http://www.agatlabs.com

QUALITY ASSURANCE REPORT (V1) Page 38 of 54

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests 
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water 
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may 
not necessarily be included in the scope of accreditation.



Nickel Total 7082311 7.0 7.0 0.7% < 0.5 107% 85% 115% 97% 90% 110%

Selenium Total
 

7082311 <0.5 <0.5 NA < 0.5 107% 85% 115% 107% 85% 115%

Silver Total 7082311 <0.02 <0.02 NA < 0.02 98% 90% 110%

Sodium Total 7082311 2360 2410 1.9% < 100 101% 85% 115% 101% 90% 110%

Thallium Total 7082311 0.05 0.04 NA < 0.02 111% 85% 115% 100% 90% 110%

Titanium Total 7082311 111 109 1.9% < 1 97% 90% 110%

Uranium Total
 

7082311 0.24 0.24 1.6% < 0.01 96% 85% 115% 103% 90% 110%

Vanadium Total 7082311 6 6 0.8% < 1 100% 85% 115% 100% 90% 110%

Zinc Total 7082311 12 11 NA < 5 106% 85% 115% 97% 80% 120%

 
Comments: RPDs are calculated using raw analytical data and not the rounded duplicate values reported.
 

Certified By:

Results relate only to the items tested and to all the items tested
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Soil Analysis

Antimony
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Arsenic
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Barium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Beryllium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Cadmium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Chromium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Cobalt
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Copper
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Lead
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Mercury
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Molybdenum
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Nickel
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Selenium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Silver
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Thallium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Tin
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Uranium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Vanadium
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

Zinc
MET-181-6102, 
LAB-181-4008

BC MOE Lab Manual C (SALM) and 
EPA 6020A

ICP-MS

pH 1:2 INOR-181-6031
BC MOE Lab Manual B (pH, 
Electrometric, Soil)

PH METER

Results relate only to the items tested and to all the items tested
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Trace Organics Analysis

Methyl tert-butyl ether (MTBE) ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Benzene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Toluene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Ethylbenzene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

m&p-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

o-Xylene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

Styrene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

VPH ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS/FID

VH ORG-180-5130
Modified from BC MOE Lab Manual 
Section D

GC/MS/FID

Naphthalene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Quinoline ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Acenaphthylene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Acenaphthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Fluorene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Phenanthrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Acridine ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Benzo(a)anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Chrysene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Benzo(b)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Benzo(j)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Benzo(a)pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Indeno(1,2,3-c,d)pyrene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Dibenzo(a,h)anthracene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Results relate only to the items tested and to all the items tested
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Benzo(g,h,i)perylene ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Naphthalene - d8 ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

2-Fluorobiphenyl ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

P-Terphenyl - d14 ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

LEPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

HEPH C19-C32 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

EPH C10-C19 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

EPH C19-C32 ORG-180-5134
Modified from BC MOE Lab Manual 
Section D (EPH)

GC/FID

Bromofluorobenzene ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS

Dibromofluoromethane ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS

Toluene - d8 ORG-180-5130
Modified from BC MOE Lab Manual 
Sec D (BTEX, VPH)

GC/MS

Naphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

1-Methylnaphthalene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Acenaphthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluorene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Phenanthrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Chrysene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(b)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(j)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(k)fluoranthene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(a)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Indeno(1,2,3-c,d)pyrene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Results relate only to the items tested and to all the items tested
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Dibenzo(a,h)anthracene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Benzo(g,h,i)perylene ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

Naphthalene - d8 ORG-180-5102
Modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

2-Fluorobiphenyl ORG-180-5102
modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

P-Terphenyl - d14 ORG-180-5102
modified from BC MOE Lab Manual 
Section D (PAH)

GC/MS

LEPH C10-C19 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

HEPH C19-C32 ORG-180-5101
Modified from BCMOE Lab Manual 
Section D (EPH)

GC/FID

Anthracene (Water) ORG-180-5133
Modified from BC MOE Lab Manual 
Section D

GC/MS

Naphthalene - d8 GC/MS

2-Fluorobiphenyl ORG-180-5133
modified from BC MOE Lab Manual 
Section D

GC/MS

P-Terphenyl - d14 ORG-180-5133
modified from BC MOE Lab Manual 
Section D

GC/MS

Chloromethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Vinyl Chloride ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromomethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Chloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Trichlorofluoromethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Acetone ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1-Dichloroethene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Dichloromethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Methyl tert-butyl ether (MTBE) ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

2-Butanone (MEK) ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

trans-1,2-Dichloroethene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1-Dichloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

cis-1,2-Dichloroethene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Chloroform ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2-Dichloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,1-Trichloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Carbon Tetrachloride ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Results relate only to the items tested and to all the items tested
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Benzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2-Dichloropropane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Trichloroethene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromodichloromethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

trans-1,3-Dichloropropene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

4-Methyl-2-pentanone (MIBK) ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

cis-1,3-Dichloropropene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,2-Trichloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Toluene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Dibromochloromethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Ethylene Dibromide ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Tetrachloroethene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,1,2-Tetrachloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Chlorobenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Ethylbenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

m&p-Xylene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromoform ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Styrene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,2,2-Tetrachloroethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

o-Xylene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,3-Dichlorobenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,4-Dichlorobenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2-Dichlorobenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2,4-Trichlorobenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromofluorobenzene ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Dibromofluoromethane ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Toluene - d8 ORG-180-5103
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

VPH ORG-180-5103
Modified from BC MOE Lab Manual 
Sec D (VOC)

GC/MS/FID
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Chloromethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Vinyl Chloride ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromomethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Chloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Trichlorofluoromethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Acetone ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1-Dichloroethene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Dichloromethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Methyl tert-butyl ether (MTBE) ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

2-Butanone (MEK) ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

trans-1,2-Dichloroethylene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1-Dichloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

cis-1,2-Dichloroethylene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Chloroform ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2-Dichloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,1-Trichloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Carbon Tetrachloride ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Benzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2-Dichloropropane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Trichloroethene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromodichloromethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

trans-1,3-Dichloropropene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

4-Methyl-2-pentanone (MIBK) ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

cis-1,3-Dichloropropene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,2-Trichloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Toluene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Dibromochloromethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Ethylene Dibromide ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS
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Tetrachloroethene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,1,2-Tetrachloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D

GC/MS

Chlorobenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Ethylbenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

m&p-Xylene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromoform ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Styrene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,1,2,2-Tetrachloroethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

o-Xylene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,3-Dichlorobenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,4-Dichlorobenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2-Dichlorobenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

1,2,4-Trichlorobenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Bromofluorobenzene ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Dibromofluoromethane ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

Toluene - d8 ORG-180-5131
Modified from BC MOE Lab Manual 
Section D (VOC)

GC/MS

VPH ORG-180-5131
Modified from BC MOE Lab Manual 
Sec D (VOC)

GC/MS/FID
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Ultra Trace Analysis

2,3,7,8-Tetra CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8-Penta CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,7,8-Hexa CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,6,7,8-Hexa CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8,9-Hexa CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,6,7,8-Hepta CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Octa CDD HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,7,8-Tetra CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8-Penta CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,4,7,8-Penta CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,7,8-Hexa CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,6,7,8-Hexa CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,4,6,7,8-Hexa CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8,9-Hexa CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,6,7,8-Hepta CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,7,8,9-Hepta CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Octa CDF HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Tetrachlorodibenzodioxins HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Pentachlorodibenzodioxins HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Hexachlorodibenzodioxins HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Heptachlorodibenzodioxins HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total PCDDs HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Tetrachlorodibenzofurans HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Pentachlorodibenzofurans HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Hexachlorodibenzofurans HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total Heptachlorodibenzofurans HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total PCDFs HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,7,8-Tetra CDD (TEF 1.0) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8-Penta CDD (TEF 0.5) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,7,8-Hexa CDD (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,6,7,8-Hexa CDD (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8,9-Hexa CDD (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,6,7,8-Hepta CDD (TEF 0.01) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Octa CDD (TEF 0.001) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,7,8-Tetra CDF (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8-Penta CDF (TEF 0.05) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,4,7,8-Penta CDF (TEF 0.5) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,7,8-Hexa CDF (TEF 0.1) HR_151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,6,7,8-Hexa CDF (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

2,3,4,6,7,8-Hexa CDF (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,7,8,9-Hexa CDF (TEF 0.1) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,6,7,8-Hepta CDF (TEF 0.01) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

1,2,3,4,7,8,9-Hepta CDF (TEF 0.01) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Octa CDF (TEF 0.001) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

Total PCDDs and PCDFs (TEQ) HR-151-5400 MA.400 DF 1.0/EPA 1613 HRMS

13C-2378-TCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-12378-PeCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-23478-PeCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-123478-HxCDF HR-151-5400 MA.400 DF 1.0 HRMS
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13C-123678-HxCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-234678-HxCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-123789-HxCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-1234678-HpCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-1234789-HpCDF HR-151-5400 MA.400 DF 1.0 HRMS

13C-2378-TCDD HR-151-5400 MA.400 DF 1.0 HRMS

13C-12378-PeCDD HR-151-5400 MA.400 DF 1.0 HRMS

13C-123478-HxCDD HR-151-5400 MA.400 DF 1.0 HRMS

13C-123678-HxCDD HR-151-5400 MA.400 DF 1.0 HRMS

13C-1234678-HpCDD HR-151-5400 MA.400 DF 1.0 HRMS

13C-OCDD HR-151-5400 MA.400 DF 1.0 HRMS
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Water Analysis

Ammonia-N INOR-181-6001 Modified from SM 4500-NH3 G CONTINUOUS FLOW ANALYZER

Nitrogen - Total Kjeldahl (TKN)
INOR-181-6034, 
LAB-181-4017

modified from EPA 351.2 SPECTROPHOTOMETER

BOD (5 day) INOR-181-6032 Modified from SM 5210 B PC TITRATE

Aluminum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Antimony Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Arsenic Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Barium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Beryllium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Boron Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cadmium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Calcium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Chromium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Cobalt Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Copper Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Iron Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Lead Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Lithium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Magnesium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Manganese Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Mercury Total MET-181-6103 Modified from EPA 245.7 CV/AA

Molybdenum Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Nickel Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Selenium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Silver Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Sodium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Thallium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Titanium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Uranium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Vanadium Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS
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Zinc Total
MET-181-6102, 
LAB-181-4009

Modified from SM 3125 B ICP-MS

Aluminum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Antimony Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Arsenic Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Barium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Beryllium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Boron Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cadmium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Calcium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Chromium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Cobalt Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Copper Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Iron Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Lead Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Lithium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Magnesium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Manganese Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Mercury Dissolved
MET-181-6103, 
LAB-181-4015

Modified from EPA 245.7 CV/AA

Molybdenum Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Nickel Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Selenium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Silver Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Sodium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Thallium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Titanium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Uranium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Vanadium Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS

Zinc Dissolved
MET-181-6102, 
LAB-181-4015

Modified from SM 3125 B ICP-MS
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COD INOR-181-6004 Modified from SM 5220 D SPECTROPHOTOMETER

Carbon Dissolved Organic INOR-181-6003 Modified from SM 5310 B COMBUSTION

Total Dissolved Solids INOR-181-6007 SM 2540 C, D & E GRAVIMETRIC

Alkalinity (pH 4.5) INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Bicarbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Alkalinity, Carbonate INOR-181-6000 Modified from SM 2320 B PC TITRATE

Ortho-Phosphate INOR-181-6021 Modified from SM 4500-P E SPECTROPHOTOMETER

Potassium Total
MET-181-6101, 
LAB-181-4009

Modified from SM 3120 B ICP/OES

Chloride INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrate-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Nitrite-N INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

Sulphate INOR-181-6002 Modified from SM 4110 B ION CHROMATOGRAPH

pH INOR-181-6000 Modified from SM 4500-H+ PH METER

Potassium Dissolved
MET-181-6101, 
LAB-181-4015

Modified from SM 3120 B ICP/OES

Results relate only to the items tested and to all the items tested
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Slug Test Analysis Report

Project: Eagle Plains SWMF Hydrogeological Assessment

Number: ENVH2O03173-01

Client: SARU

Tetra Tech EBA
61 Wasson Place
Whitehorse, Yukon
Y1A OH7

Location: Eagle Plains SWMF Slug Test: 15MW01-1 Test Well: Well 1

Test Conducted by: KRR Test Date: 10/16/2015

Analysis Performed by: KRR Bouwer and Rice Analysis Date: 11/26/2015

Aquifer Thickness: 3.00 m
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Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

Well 1 1.06 × 10
-6



Slug Test Analysis Report

Project: Eagle Plains SWMF Hydrogeological Assessment

Number: ENVH2O03173-01

Client: SARU

Tetra Tech EBA
61 Wasson Place
Whitehorse, Yukon
Y1A OH7

Location: Eagle Plains SWMF Slug Test: 15MW01-2 Test Well: Well 1

Test Conducted by: Test Date: 11/27/2015

Analysis Performed by: KRR Bouwer and Rice Analysis Date: 11/27/2015

Aquifer Thickness: 3.00 m
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Calculation using Bouwer & Rice

Observation Well Hydraulic Conductivity

[m/s]

Well 1 7.00 × 10
-7


