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Executive Summary

Golder Associates Ltd. (“Golder”) was retained by the Government of Yukon Community Services Infrastructure
Branch on September 28, 2011 to complete a groundwater monitoring well network installation and
hydrogeological assessment program at up to 20 solid waste facilities located across the Territory. The Town of
Watson Lake Solid Waste Facility (the “Facility” or the “Site”) is one of the sites included in the program. The
first phase completed for the work was a review of Site-specific requirements and considerations. The second
phase was the preparation of a work plan and schedule. The third phase was to develop and present a
Background Research and Facility Site Assessment Plan. The fourth phase consisted of the drill program tender
specification and tender process management. The fifth phase consisted of the installation of a monitoring well
network and collection of data on water levels, water quality, and aquifer parameters. This sixth and final phase
resulted in a draft of this complete Hydrogeological Assessment Report detailing the impact of the Facility to
groundwater quality, and risk to down gradient receptors.

In summary, the information obtained during the Hydrogeological Site Assessment indicated the following:

m Site Description: The Site access is located at kilometre 1,022 of the Alaska Highway, approximately
1.5 km west of the Town of Watson Lake. The Facility is a Municipal Facility that is operated by the Town
of Watson Lake. The Facility was opened in the late 1960s or early 1970s and is currently in use. No
evidence of chemical or fuel storage, above or below ground tanks, spills or discharges or hazardous
materials storage was observed during the reconnaissance.

m Topography: The cleared area at the Facility is generally flat, with the surrounding area characterized as
very gently sloped (0-5%) or undulating hillock and hollows with multidirectional slopes (less than
25 percent) characteristic of kame and kettle topography. The Facility is located at a topographic high at an
elevation of approximately 715 m above mean sea level (amsl); a melt water channel is located along the
northwest corner draining run off to the north towards an unnamed pond and Watson Lake (elevation
680 m amsl). The regional topography slopes south towards the Liard River (elevation approximately
600 m amsl).

] Hydrogeology:

= A search of the Natural Resources Canada, Groundwater Information Network identified three
groundwater wells within 1,500 metres of the Site. Each well was installed at a surface elevation of
701.95 m, with water levels recorded at depths 9.14 m and 11.58 m below ground surface.

® Sub-surface conditions were investigated with four monitoring wells (WL-MW12-01, WL-MW12-02,
WL-MW12-03 and WL-MW12-04), which were installed from May 13 to 24, 2012 under the supervision
of Golder Associates to establish a monitoring well network at the Facility.

®= The Site stratigraphy consists of up to 25 m of sandy silt, silty sand and gravel and/or clayey silt,
underlain by a steeply sloping rock outcrop found along the northern edge of the Site. Bedrock is
identified as a Tertiary or Quaternary basalt flow of the Selkirk Volcanics formation. This formation was
found to be approximately 3 m to 8 m thick throughout the Site and overlies unconsolidated sediments.
Layers of gravel, silty sand, sand and silt were encountered below the basalt to a depth of 60 m where
bedrock was encountered.
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Saturated media was encountered under confining conditions at various elevations across the Site.
At three of the four well locations, confined saturated conditions were encountered below a basalt unit.
The hydraulic conductivity of the fractured basalt and the underlying formation may be on the order
of 2x10°® to 7x10™ m/sec. At the fourth well location (WL-MW12-02), confined saturated conditions
were encountered within the regional bedrock unit.

Due to the complex hydrogeological conditions encountered, groundwater flow direction at the Site
could not be determined from the installed wells. WL-MW12-01, WL-MW12-03, and WL-MW12-04 may
be screened in different saturated units, and at significantly different depths due to the presence of
basalt upper confining unit.

The piezometric surface measured in the four wells varied from 685 m to 706 m amsl.

Regional groundwater flow can be inferred from the topography to be towards the Liard River
approximately 4 km to the south of the Facility. Local groundwater flow direction may be inferred from
the topography at the Site, and relative groundwater elevations, to be towards a wetland in the glacial
melt-water channel adjoining the Facility to the north and west.

m  Groundwater Chemistry:

Groundwater sampling of the newly installed monitoring wells and surface water sampling from a seep
in a wetland to the north of the Site was conducted May 30, 2012.

WL-MW12-01 and WL-MW12-03 contained elevated total dissolved solids (TDS), chloride, sulphate,
ammonia, and petroleum hydrocarbons, which are all consistent with the effect of leachate
contamination.

Of the petroleum hydrocarbons:

-  WL-MW12-04 had levels of LEPHw (Light Extractable Petroleum Hydrocarbons) in excess of the
Yukon Contaminated Sites Regulation Standard for freshwater aquatic life.

All other parameters were within acceptable levels at all sampling locations.

Results of samples taken from WL-MW12-03 and the surface water sample taken from the adjacent
wetland met Yukon CSR aquatic life standard and had lower levels of all of these constituents, and did
not show evidence of hydrocarbons, indicating less or little impact from leachate.

Sulphate exceeded freshwater aquatic life standards at WL-MW12-04.
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The following recommendations are made based on the results of the hydrogeological assessment presented in
this report:

m As required by the Solid Waste Permit for the facility, future groundwater monitoring should be conducted in
the spring and late summer.

m Monitoring well locations and elevations should be surveyed by a professional land surveyor. The elevation
and position of the top of PVC pipe, and the ground elevation at each well should be surveyed.

m The potential impact that landfill leachate may be having on groundwater quality at the facility should be
revaluated following two rounds of groundwater monitoring. As part of the monitoring:

=  WL-MW12-04 should be over developed to attempt to remove excess sediment in the well.

®= The source and significance of the detectable levels of petroleum hydrocarbons, primarily LEPHw that
was found in WL-MW12-04, should be re-evaluated following the two rounds of groundwater sampling.
There is the possibility that the detected petroleum hydrocarbons are associated with the method used
to drill the wells, and therefore may not have been representative of actual groundwater conditions.

®= The sulphate exceedance in MW-12-04 should be evaluated further following the two rounds of
additional groundwater sampling.
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Study Limitations

This report was prepared for the Government of Yukon, Community Services Infrastructure Development
Branch.

The findings and conclusions documented in this report have been prepared for the specific application to this
project, and have been developed in a manner consistent with that level of care normally exercised by
environmental professionals currently practicing under similar conditions in the jurisdiction.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on it, are the
responsibility of such third parties. Golder accepts no responsibility for damages, if any, suffered by any third
party as a result of decisions made or actions based on this report.

With respect to regulatory compliance issues, regulatory statutes are subject to interpretation. These
interpretations may change over time, and should be reviewed.

If new information is discovered during future work, Golder should be requested to re-evaluate the conclusions of
this report and to provide amendments, as required, prior to any reliance upon the information presented herein.
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1.0 INTRODUCTION
1.1 Background

Golder Associates Ltd. (“Golder”) was retained by the Government of Yukon Community Services Infrastructure
Branch on September 28, 2011 to complete a groundwater monitoring well network installation and
hydrogeological assessment program at up to 20 solid waste facilities located across the territory. The Town of
Watson Lake Solid Waste Facility (the “Facility”, or the “Site”) is one of the sites included in the program. This
completed Hydrogeological Assessment Report represents the final stage of this project.

These works have been performed in accordance with the approved scope of work detailed in Golder’s proposal
(P1-1436-0073) dated August 29, 2011, accepted by Yukon Government Community Services on
October 7, 2011 and additional works detailed in our letter dated April 26, 2012 and accepted on April 30, 2012.

1.2 Purpose and Objectives

A phased approach is typically implemented in order to develop a Site-specific groundwater monitoring program.
The following items are included in the development of the program:

m Develop a conceptual hydrogeological model of the Site using existing data that identifies source(s),
pathways and receptors;

m Visit the Site to confirm the hydrogeological model, assess Site conditions and identify monitoring well
locations;

m Design a monitoring well network and drilling program;

m Install groundwater monitoring wells in accordance with the plan;
m Sample the groundwater and, if applicable, surface water;

m Analyze the data and identify potential impacts;

m With the new data, re-evaluate the conceptual hydrogeological model and groundwater monitoring
program; and

m Provide recommendations, if needed, to further assess potential impacts to groundwater quality.

1.3 Scope and Sequence of Work

The following scope was proposed to develop the hydrogeological conceptual model for the Site. This work was
performed in accordance with the Waste Disposal Facility Permit (Permit No: 80-005 effective August 3, 2011 to
December 31, 2011), relevant Environment Yukon Protocols and in accordance with the Yukon Environmental
and Socioeconomic Assessment Act (YESAA) Decision Document issued for the Site (YESAA File
Number 2011-0258) on February 21, 2012.
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In summary, the work completed at the facility included the following six phases:

m Phase 1 assessed the needs for special considerations at the Site;

m Phase 2 outlined a work plan and schedule;

m Phase 3 consisted of background research and finalization of a draft of the Site Assessment Plan;
m Phase 4 consisted of the drill program tender specification and tender process management;

m Phase 5 consisted of the installation of a monitoring well network and collection of data on water levels,
water quality, and aquifer parameters; and

m Phase 6 comprised preparation of the draft of this Hydrogeological Assessment Report detailing the impact
of the Facility on groundwater quality, and risk to down gradient receptors.

1.4 Qualifications of Assessors

Project Manager

The role of Project Manager was filled by Gary Hamilton, P. Geo., of Golder's Burnaby, BC office. Mr. Hamilton
is a senior contaminant hydrogeologist and Principal with Golder Associates. He has over 25 years of
experience, has completed landfill monitoring projects locally, and is very familiar with Yukon environmental
regulations. Mr. Hamilton conducted the initial Site inspections, co-ordinated the drilling work and reviewed this
assessment report.

Project Director

The role of Project Director was filled by Guy Patrick, P. Eng., of Golder’s Victoria, BC office. Mr. Patrick is a
senior hydrogeologist and a Principal with Golder Associates. He is a Professional Engineer registered with the
Association of Professional Engineers of the Yukon Territory. Mr. Patrick has over 30 years of experience in the
field of environmental and hydrogeological assessments.

Field Hydrogeologist-Engineer
The role of Project Hydrogeologist was filled by Calvin Beebe of Golder's Nelson, BC office. Mr. Beebe has

completed numerous projects as a Hydrogeologist with Golder Associates including work on contaminated sites,
and works with senior personnel on a regular basis.

Mr. Beebe was assisted by Ms. Andrea Badger. Ms. Badger joined Golder in May 2012 as a Junior
Engineer-in-Training. She obtained a B.Sc. in Civil Engineering with an Environmental Option, from the
University of Alberta, Edmonton (2012) and a Diploma of Northern Studies, Outdoor and Environmental Studies
at Yukon College, Whitehorse (2007). She has been involved with monitoring well drilling, development, testing
and sampling at landfills across the Yukon. She has also been involved with surface water monitoring at a
construction site in Northern British Columbia.
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Technicians

Krista Meneghetti assisted with the drilling program. Ms. Meneghetti is a Senior Environmental Technologist
based out of Golder’'s Vancouver, BC office. Joe Marquardson assisted with developing and sampling of wells.
Mr. Marquardson is a Senior Fisheries Technician based out of Golder’'s Whitehorse office.

1.5 Authorization

Written authorization and a signed contract to proceed with the work outlined in our proposal dated
August 29, 2011 was received by Ms. Laura Prentice, Program Manager, on October 7, 2011. Golder received
e-mail authorization to proceed with additional work detailed in our letter dated April 26, 2012 on April 30, 2012.
The Change Order for the work was attached to the e-mail message.

2.0 FACILITY DESCRIPTION AND HISTORY
2.1 Location of the Study Area

The Watson Lake Solid Waste Facility is located in the southeast part of the Yukon Territory, within the Liard
Basin Ecological Region, at latitude 60°04'62" North and longitude 128°44'45” West. The Facility is located
approximately 1.5 km northwest of the Town of Watson Lake and is accessed by Auburn Drive, a 690 m gravel
road north off kilometre 1022 of the Alaska Highway (Figure 1). The nearest residential structure is located
approximately 1,200 m north east of the Site. The closest First Nation land is LFN C-75 (Interim Protected First
Nations Lands) located 400 m north east of the Site.

An un-named drainage feature located less than 100 m north and northwest of the facility is the closest water
body. This drainage feature flows northward to a small pond located 920 m north of the facility. At the northwest
end of the pond there is a drainage feature that flows to the north into Watson Lake. The Liard River is located
approximately 4,200 m south of the facility.

The facility is located on a topographic high level bench at an elevation of approximately 715 m above mean sea
level (amsl). The water level elevation in Watson Lake is approximately 680 m amsl and the elevation of the
Liard River is approximately 600 amsl. Locally, the natural terrain slopes to the north towards Watson Lake and
the south towards the Liard River. Regionally the ground surface slopes towards the Liard River to the south.

2.2 Facility History

In 1939 the Government of Canada committed to building a chain of airfields across the North-western region of
the country under the Northwest Staging Route Program and the Watson Lake airfield was one of the links in the
chain. Construction of the airfield began in 1941, and the Town of Watson Lake was developed in 1941 and
1942 for the purpose of supporting the military airport as a supply centre for the construction of the Alaska
Highway. The town landfill was reportedly developed in the late 1960s or early 1970s approximately 1.5 km
northwest of Watson Lake. A review of historical aerial photographs for the area indicates that the land was
undeveloped prior to its use as a landfill. The approximate area land filled can be seen as cleared land in
Figure 2 (Site Plan), which also shows current features including areas of construction debris, automotive and
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metal debris, buried tires, appliances, and a burning trench. Historically, waste was placed in trenches, and
periodically burnt and covered (Access, 2003). Typical depths of waste burial are on the order of 4.5 m, with a
one m thick cap of inert material. Since 2000, some segregation of metals and other recyclable material from
the waste was conducted.

3.0 METHODOLOGY
3.1 Preliminary Hydrogeological Assessment

The preliminary hydrogeological assessment involved a review and interpretation of existing information and an
inspection for the Watson Lake solid waste disposal facility. The initial inspection of the facility was conducted
on October 22, 2011 and a follow up inspection was completed on May 12, 2012. The purpose of preliminary
hydrogeological assessment was to identify the appropriate drilling methods and equipment, and potential
monitoring well locations. This portion of the work included the following three tasks:

m Compilation and review of available information;
m Assessment and interpretation of available hydrogeological data; and

m Development of a conceptual hydrogeological model.

Results of the preliminary hydrogeological assessment are documented in our report entitled “Town of Watson
Lake, Solid Waste Facility: Background Research and Facility Assessment Plan” dated January 27, 2012.

3.1.1 Data sources

Data used to complete the hydrogeological assessment was obtained from the following sources:
m Site inspections on October 22, 2011 and May 12, 2012;

m Topographic map (Energy Mines and Resources Canada. Watson Lake, Yukon Territory 1:50 000. Map Sheet
105A/2, Edition 1985);

m Surface geology map (Lipovsky, P.S., McKenna, L. and Huscroft, C.A., 2005. Surficial geology of Watson
Lake (NTS 105A/2), Yukon (1:50 000 scale), Yukon Geological Survey, Energy Mines and Resources,
Yukon Government, Open file 2005-7);

m Access Consulting Group and G. J. Bull and Associates Inc.. Town of Watson Lake Solid Waste
Management Plan. Prepared for the Town of Watson Lake. February 2003;

m Close, Susan. Yukon Environmental and Socio-economic Assessment Board, Watson Lake Designated
Office. Project: 2008-0184 — Watson Lake Municipal Landfill Site, Map Package. July 18, 2008;

m Environment Canada, Meteorological Service of Canada Last Modified 2011-11-16, Website:
http://www.climate.weatheroffice.ec.gc.ca/climate_normals/Canadian Climate Normals or Averages 1971-2000;
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m Government of Yukon Territory, Yukon Environment, Solid Waste Disposal Facility Permit, No 80-005,
Special Waste Permit No. 42-067 and Air Emissions Permit No. 4201-60-019;

m  Government of Yukon Territory, Yukon Water, Water Data Catalogue Website:
http://yukonwater.ca/MonitoringYukonW ater/WaterDataCatalogue;

m Government of Yukon Territory, Department of Environment, Compiled from The Yukon Water Well
Registry Summary of Yukon Water Wells, May 11, 2006- Website:
http://www.env.gov.yk.ca/monitoringenvironment/hydrology.php;

m J. Gibson Environmental Consulting. March 2007, Water Quality Analysis Results and September 2007,
Water Quality Analysis Results; and

m Town of Watson Lake Website: http://www.watsonlake.ca.

3.1.2 Site Inspection

Site inspections were conducted on October 22, 2011 and May 13, 2012. These two Site visits were conducted
to review the layout of the Facility and confirm geological and topographic information obtained from the review
of background data. Proposed monitoring well locations were reviewed for access constraints. Selected
photographs of the Facility taken during the reconnaissance are presented in Appendix A.

3.1.3 Background Geological Information

Geological information was obtained through a review of topographic and geological maps from the department
of Energy Mines and Resources Canada, and through the Canadian Geological Survey. Additional data on the
subsurface of the surrounding area was obtained through the online Groundwater Information Network (GIN),
provided by Natural Resources Canada (NRCAN), and the Yukon Water Well Registry.

3.14 Contaminated Sites Registry

A Site Registry search was conducted by Yukon Environment on December 1, 2011. The search identified no
contaminated sites files or spill reports for the Watson Lake Solid Waste Facility; however, it was noted by that
the Facility does not have any analytical results in the file to compare against the Yukon CSR standards to
determine if any contamination exists.

3.15 Interviews with Solid Waste Disposal Facility Personnel

Interviews were conducted with persons knowledgeable about the activities at or adjacent to the Site during the
Facility reconnaissance.

The information summarized below was submitted to the Yukon Environmental and Socio-economic Assessment
Board (YESAB) by Mr. Bill Wagoner on July 17, 2008:

m At the time, the Town of Watson Lake was in the process of securing a new landfill site, and intended to
use the current recycle depot as a transfer station. A compactor bailer had already been ordered, and was
to be used to compact cardboard, cans, plastics, etc., for recycling/transport purposes.
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m The Site is located within the boundaries of the Watson Lake Landfill site, which had been operating as a
landfill for around 40 years.

m The surrounding area is boreal forest, with pine and spruce mix, as well as deciduous species such as
aspen, poplar and birch.

m Thereis a small creek north of the property.

m  Wildlife is present in the vicinity of the landfill, such as fox, bear, wolves, eagles, ravens, etc., typical of the
general area.

m Brush and trees are a minimum of 200 metres from the dump site.

m Prevailing wind direction is normally south westerly. An open burn pit was at one time situated at the north
western side of the landfill.

m The landfill's elevation was approximately 20 metres higher than the Alaskan Highway.

3.1.6 Review of Solid Waste Disposal Facility Permit and Waste Management Plan

A Solid Waste Permit, Special Waste Permit and Air Emissions Permit for the Facility have been reviewed. The
permits are summarized as follows:

m The Solid Waste Permit was issued on November 25, 2005. It states that the Facility is to be operated in
compliance with any applicable requirements in federal, territorial, and municipal legislation including the
Environment Act and Solid Waste Regulations.

m A Special Waste Permit was issued on November 25, 2005. It states that the Facility be operated in
compliance with any applicable requirements in federal, territorial, and municipal legislation including the
Environment Act and Special Waste Regulations. This permit authorizes the collection and storage of
household hazardous waste, waste oil and waste batteries.

m  An Air Emissions Permit was issued on November 25, 2005. This permit authorizes the Facility to conduct
open burns (greater that 5 kg) of solid waste in compliance with the Environment Act and the Air Emissions
Regulations.

The SWMP for the facility was reviewed. It is understood through conversation with Alan Puckett, Operations
Manager, on November 28, 2011 that the current SWMP is not currently fully adhered to and that an updated
SWMP is going to be prepared following completion of the 2011/2012 Monitoring Well Installation and
Hydrogeological Assessment.

Monitoring requirements set out in Waste Permit 80-005 include:

m Monitoring water levels and collecting water samples from groundwater monitoring wells at the facility twice
a year (spring and late summer).
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m Sampling of down gradient surface water bodies concurrently with the groundwater sampling.
m Analyze surface water and groundwater samples for the parameters outline in section 3.7.

m Analyze water samples at a laboratory that is accredited as conforming to ISO/IEC 17025 by an accrediting
body that conforms to ISO/IEC 17011.

m  Submitting monitoring results to Environment Yukon by January 31st each year.

Table 1: Summary of Waste Disposal Facility Permits and Groundwater Monitoring Requirements

. . . . Required
Site Site Dlsposal Facility Permit Type Solid Waste Groundwater
Permit Number Management Plan Lo
Monitoring

Watson Lake Solid
Waste Disposal Facility

80-005

Solid Waste Disposal
Facility

Yes (Access 2003)

Twice Per Year

Watson Lake Solid
Waste Disposal Facility

42-067

Special Waste

Yes (Access 2003)

Twice Per Year

Watson Lake Solid

4201-60-019

Air Emissions (Burn)

Yes (Access 2003)

No

Waste Disposal Facility

3.2 Field Investigations
3.2.1 Scope of Field Investigations
The scope of the field investigation included the following:

m Four on-site groundwater wells were drilled by Midnight Sun Drilling under the supervision of Golder
Associates between May 13 and 24, 2012.

m  Wells were developed and sampled by Golder Associates on May 30, 2012. The water levels at each well
were measured prior to purging and sampling, and physiochemical parameters were monitored at each well
during development and sampling. Groundwater samples were sent ISO/IEC 17025-accredited
laboratories for analysis.

m  Wells were slug tested to assess hydraulic conductivity and linear groundwater velocity.

m Field and laboratory results were summarized and are interpreted in this report.

3.2.2

Groundwater monitoring well installation was undertaken in general accordance with Yukon Contaminated Site
Regulation Protocol (Yukon Environment, 2011).

Groundwater Monitoring Well Network

Four (4) groundwater monitoring wells were proposed to be installed at the Site to assess potential groundwater
contamination sourced from the waste disposal facility. A Site plan showing the monitoring well locations and
key Site features is provided in Figure 2. WL-MW12-01 was targeted to characterize up-gradient groundwater
conditions, while WL-MW12-02, WL-MW12-03, and WL-MW12-04 were intended to assess any impact to
groundwater quality sourced from the landfill.

oy
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Locations of the monitoring wells (Figure 2) were selected based on regional topography, aerial photography,
review of Site history, and a Site inspection:

m  WL-MW12-01 was installed on the northern edge of the Site at a depth of 7.3 m below grade (m bg).
m  WL-MW12-02 was installed on the southern edge of the Site and advanced to 71.6 m bg.
m WL-MW12-03 was installed on the eastern edge of the Site and advanced to a depth of 22.9 m bg.

m  WL-MW12-04 was installed on the western edge of the Site and advanced to 28.7 m bg.

All wells were installed using an air rotary drilling technique.

The location and elevation of the newly installed wells were obtained by Trimble handheld GPS to an accuracy
of 0.5 m or better.

Grab samples of drill cuttings were taken at regular intervals to log the lithology encountered in each borehole.
Borehole logs indicating observed lithology along with well construction details are provided in Appendix B, with
a summary of well construction details provided in Table 2. Saturated zones were encountered at varying
depths throughout the Site, indicating complex hydrogeological conditions. The following is a summary of the
depth of the saturated zones that were encountered at the Site:

m At well WL-MW12-01 groundwater saturation was encountered at a depth of 5.5 m below grade in a silt,
sand and gravel unit underlying a basalt unit.

m At well WL-MW12-02 unsaturated conditions were encountered to a depth of greater than 60 m. Lithology
encountered consisted of 7 m of till overlying approximately 4 m of basalt, overlying 48 m of silty sand and
gravel sediments, overlying bedrock at a depth of approximately 59 m below grade. Groundwater
saturation was encountered in fractured bedrock at a depth of 65.5 m below grade.

m At well WL-MW12-03, which is located at the eastern edge of the Site, saturated groundwater conditions
were encountered at a depth of approximately 19.8 m below grade in a sand and gravel unit underlying the
basalt unit.

m At well WL-MW12-04, which is located on the western edge of the Site, saturated groundwater conditions
were encountered at a depth of approximately 28.8 m below grade in a silty sand and gravel unit
immediately underlying a basalt unit.

Each monitoring well was completed with the top of the screen installed as close as possible to the interval
where the moisture content of the formation appeared to be transitioning from unsaturated to saturated.

Installation details are included on the borehole logs in Appendix B. Typical completion details are:
m  Monitoring wells were completed with 50 mm PVC Schedule 40 pipes;

[ A 3 m long well screen (10-slot) was installed in all four monitoring wells;
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m Anun-slotted PVC pipe was installed above the well screen to about 0.60 m above grade;

m A silica sand pack was used to fill the annulus between the PVC well screen and the borehole wall.
The sand pack was extended approximately 1.5 m above the top of the screened interval;

m A seal consisting of approximately 1.5 m of bentonite chips was placed directly above the sand pack.
The remainder of the annulus was filled with bentonite grout;

m Each well was capped with a PVC end-cap and the well PVC-standpipe protected with a lockable steel
protective casing; and

m Each well was developed by removing a minimum of three well volumes using dedicated Waterra tubing
and a Hydrolift pump. Development logs are provided in Appendix C.

Table 2: Well Construction Details

Well ID Drilled Depth Aquifer Unit D(i:;rilgtger Screened Interval | Filter Pack Interval
(m bg) Monitored (m bg) (m bg)
(mm)
WL-MW12-01 7.3 Silt, Sand, Gravel, 50 43-73 2.6-7.3
and Basalt
WL-MW12-02 71.6 Fractured Bedrock 50 67.1-70.1 64.9-71.6
WL-MW12-03 235 Medium Sand 50 20.3-23.3 19.5-23.3
WL-MW12-04 28.7 Basalt, Silty Sand 50 25.6 — 28.7 24.4 -28.7
3.2.3 Monitoring Well Surveying

Golder surveyed the vertical elevation to the top of the well PVC standpipe at WL-MW12-01, WL-MW12-02, and
WL-MW12-03 on May 17, 2012. Elevations were relative to a benchmark, for which the elevation was obtained
via Trimble GPS with a vertical accuracy of approximately 0.5 m. Surveyed elevations were then determined
relative to this single GPS elevation. Monitoring well locations as well as the elevation of WL-MW12-04 were not
surveyed, but instead obtained via Trimble GeoXT GPS with an accuracy of 0.5 m. Table 3 presents a summary

of survey data and water-level measurements.

Table 3: Monitoring Well Locations and Groundwater Elevations from the Monitoring Event on May 30, 2012

well ID . Top of PVC Casing Standing Water Groundwater
GPS Location Elevation (m asl). Level (m btoc) Elevation (m asl).
6659204.1 m N
WL-MW12-01 514147 4 m E 713.1 6.22 706.8
6658974.7 m N
WL-MW12-02 5141499 m E 717.0 31.80 685.2
6659106.6 m N
WL-MW12-03 514238.0 m E 714.1 21.03 693.0
6659142.0 m N
WL-MW12-04 513997 5 m E 709.6 24.55 685.1
g
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3.24 Groundwater Monitoring Event

Monitoring wells WL-MW12-01, WL-MW12-03, and WL-MW12-04 were developed and sampled by Golder on
May 30, 2012. This resulted in approximately one week of rest after the installation of WL-MW12-04, and
two weeks of rest after the installation of WL-MW12-01 and WL-MW12-03. Due to logistical constraints, the
wells could not be developed immediately following installation.

WL-MW12-02 was too deep to be developed using the standard technique employed for the other wells for
development and sampling, and thus could not be sampled during this groundwater monitoring event.

The procedure used for sampling followed Contaminated Sites Regulation Protocol no. 7. Prior to and during
development/purging of each well, the water level was first measured with an electronic measuring tape.
Between three and ten well volumes were then purged from each well using 5/8” high density polyethylene
(HDPE) Waterra™ tubing, a foot valve, and a Hydrolift™ pump. Following purging, a sample was collected
immediately. During purging, physiochemical parameters (pH, temperature, EC, DO) were collected using a
YSI 650MDS at regular intervals, and allowed to reach equilibrium prior to sampling. Groundwater Development
and Surging/Sampling Datasheets are presented in Appendix D. In addition to the three groundwater monitoring
wells sampled, a surface water sample from the nearest potential down gradient receptor was acquired during
the same monitoring round.

Sample containers and appropriate preservatives were obtained from ALS’s Whitehorse laboratory. Samples for
dissolved metals were field filtered using 0.45-micron, in-line filters and preserved with nitric acid. WL-MW12-04
could not be filtered for dissolved metals because of insufficient sample caused by high turbidity that clogged the
field filters. Instead, an unfiltered sample was submitted for total metals analysis. All samples were kept in
coolers with ice pack prior to their delivery to ALS’s Whitehorse office, within appropriate holding times. ALS’s
laboratory is certified by the Canadian Association for Laboratory Accreditation and is accredited as conforming
to ISO/IEC 17025 for analysis.

3.25 Hydraulic Response Tests

Hydraulic response (slug) tests were performed on July 4, 2012 to assess the hydraulic conductivity of aquifers
at the Site. Both rising head and falling head tests were performed using a solid PVC slug and a Solinst
Levellogger electronic pressure transducer set to measure head fluctuations at one-second intervals. Manual
water-level measurements were also recorded throughout the tests.

Multiple falling head tests were conducted in WL-MW12-01 and WL-MW12-03. ML-MW12-04 recovered slowly,
and therefore only a single falling head test was interpreted. WL-MW12-02 could not be slug tested, as it was
undeveloped at the time the slug tests were conducted.

3.3 Laboratory Testing

Parameters included in the laboratory testing of groundwater samples are summarized in Table 4. The
parameter list complies with the Facility’s Solid Waste Disposal Permit (Permit No. 80-005).

=
February 22, 2013 € A2 Golder
Report No. 1114360073-500-R-Rev0-1400 10 L7 Associates



WATSON LAKE SOLID WASTE DISPOSAL FACILITY

HYDROGEOLOGICAL ASSESSMENT

Sampling and analysis were undertaken in general accordance with Yukon Contaminated Site Regulation
Protocols 2 and 5 (YCSR, 2011).

Table 4: Parameters Sampled for May 2012

Sample ID Pzﬁzpneertagrs Nutrients Dissolved Metals | PAH, BTEX, DOC Fecal Coliform
WL-MW12-01 v J J v v
WL-MW12-03 v J J v v
WL-MW12-04 l J - V V
Surface water V \ \ \/ \/

3.4

Quality Control Assurance

The following section provides a detailed description of the Quality Assurance (QA) and Quality Control (QC)
measures taken by Golder to ensure the accuracy and integrity of groundwater quality sample analysis.

The following table (Table 5) summarizes the QA/QC evaluation.
Table 5: Review of QA/QC Procedures Taken

QA/QC Aspect

Evidence and Evaluation

Data Representativeness

Sample Integrity

All samples were kept at the appropriate temperature and delivered to the laboratory
within the appropriate holding times.

Background Samples

WL-MW12-01 was intended to be up gradient of the Facility to provide background levels
of physiochemical parameters; however, due to complex hydrogeological conditions
encountered at the Site, at this time none of the groundwater samples from any of the
wells can be considered to represent background conditions.

Field Procedures

Monitoring wells were developed and sampled using dedicated tubing. All equipment
used in sampling more than one well was decontaminated using soap (Alconox™) and
distilled water. Surface water samples were collected using one-time-use syringes.

Calibration of Field Equipment

Calibration of field equipment was undertaken daily, prior to sampling wells.

Data Precision and Accuracy

Blind Duplicate

One blind duplicate was collected from WL-MW12-01 during the May 2012 groundwater
monitoring event.

Of the 51 analyte pairs tested, RPD values could not be calculated for 24 of the pairs as
both values in each pair were below the laboratory method detection limit (MDL). Of the
remaining pairs tested, only three analytes (nitrate, nitrite, and Total Kjeldahl Nitrogen)
exceeded the RPD acceptance criteria of £30%. These exceedances are considered to
be generally minor, and are related to the poor reproducibility of the analytical methods at
low analyte concentrations.

Trip Blanks

A trip blank was not collected during the May 2012 groundwater monitoring event.

Laboratory Internal QA/QC

Laboratory QA/QC is detailed in the primary laboratory report (Appendix D). Overall, the
primary lab showed acceptable testing frequency and acceptable results for the method
blanks, laboratory duplicates and matrix spikes.

Holding Times

No samples exceeded maximum holding times.
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QA/QC Aspect

Evidence and Evaluation

Laboratory Detection Limit

this assessment.

Laboratory reports indicate that detection limits were below the standards applicable to

Completeness of test program

With the exception of WL-MW12-02 (as discussed in text), all wells were sampled in
accordance with the Site Assessment and Work Plan criteria.

Validity of Data Set

The data quality review indicates no significant systematic errors in the data collection or
analysis process for groundwater. The results of laboratory internal QA/QC and analysis
of blind duplicates were acceptable, and therefore, the data set is considered valid and
complete for use as the basis for groundwater assessment.

3.5 Application of Applicable Water Quality Standards

In accordance with the Government of Yukon’s solid waste facility monitoring requirements, groundwater wells
and the nearest surface water receptor were sampled and tested for the following parameters:

m Major ions (Ca, Mg, Na, K, CI, m Bicarbonate

SOy, N, NO,, NO3 and P)

[ ] Dissolved Metals

m  Mercury
m Hardness
m  Alkalinity

m Carbonate

pH
m Total dissolved solids
m  Ammonia
m Dissolved organic carbon

m VOCs

Chemical oxygen demand
Total Kjeldahl Nitrogen
EPHWlO-lO & VHW6-10

BTEX

PAHs

Faecal coliform

Groundwater and surface water analytical results were compared to the Yukon Contaminated Sites Regulation
water standards, or to the Canadian Environmental Quality Guidelines where no Yukon standard was available.

The four types of water uses outlined in the YCSR, the relevant water quality standards, and their applicability to
this assessment are presented in Table 6.

Table 6: Applicable Water Quality Standards

Water Use Applicable Water Quality Standard Apgl;g?l?;e(lzlﬁ)me Aigggzsmg]:o
Aquatic Life Schedule 3 — Contaminated Sites Regulation (O.1.C. 2002/171) 1.0 Applicable
Drinking Water | Schedule 3 — Contaminated Sites Regulation (O.I.C. 2002/171) 15 Not Applicable
Irrigation Schedule 3 — Contaminated Sites Regulation (O.1.C. 2002/171) 15 Not Applicable
Livestock Schedule 3 — Contaminated Sites Regulation (O.1.C. 2002/171) 15 Not Applicable
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The following discusses the applicability of each water quality standard to the Facility.

Aquatic Life

Aquatic life guidelines are applicable primarily due to the presence of wetlands adjoining the Site to the north
and west. In addition, there are several small ponds located to the north and east of the Site, which although are
not predicted to be down-gradient of the Site, fall within the 1 km radius of the Site, as required by the standard.
It was determined, therefore, that aquatic life guidelines were applicable for the Watson Lake Facility.

Drinking Water

A search of drinking water wells on the groundwater Information Network website (accessed July 10, 2012)
showed no drinking water wells located along the predicted down gradient direction between the Site and the
Liard River. The majority of nearby drinking water wells were located at least 1.5 km north or 2.0 km east of the
Site. It was therefore concluded that drinking water standards were not applicable for the Watson Lake Facility.

Irrigation

The Summary of Yukon Water Wells compiled from The Yukon Water Well Registry was reviewed by Golder on
July 10, 2012. No irrigation wells were identified on record for the Watson Lake area. It should be noted,
however, that this is not a complete record of all wells in the Yukon. As a further check, Google Earth Images
from 2004 were reviewed by Golder on July 10, 2012, and several visits to the Facility were conducted in
May and July 2012. No agricultural land was identified within 1.5 km of the Facility. Given these findings, it is
concluded that irrigation standards are not applicable to the Watson Lake Facility.

Livestock

Similar to the irrigation standards review, Golder’s review of the Summary of Yukon Water Wells, Google Earth
Images from 2004, as well as several visits to the Facility, lead us to conclude that livestock water standards are
not applicable to the Watson Lake Facility.

4.0 CONCEPTUAL HYDROGEOLOGICAL MODEL
4.1 Setting

The Facility is located approximately 1.5 kilometres west of the Town of Watson Lake, approximately 400 m
north of the Alaska Highway. Residential areas are located 1.5 km to the north and east of the Site and are part
of the Town of Watson Lake.
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On a regional scale, as shown in Figure 1, land around the Site slopes to the south towards the Liard River.
However, the ground surface at the Site generally slopes to the north towards a glacial drainage channel and
peat-land, which adjoins the Site and is at a maximum approximately 20 m below the elevation of the Site.
There is a topographic divide across the Site, and a smaller portion of ground at the Site slopes off to the
southwest towards the Alaska Highway and an abandoned sawmill. There has been significant disturbance of
the natural land surface within the Site boundary. The Site has been cut and filled to construct a level bench
containing a trench for household garbage. Significant alterations have also been made to the landfill portion of
the Site, parts of which have been covered with a thin layer of inert fill.

All of the large vegetation species have been removed from the Site and there are only shrubs, small trees,
grasses, and weeds remaining within the Site boundaries. The area surrounding the Site has medium to heavy
cover of native vegetation, with the exception of the rocky slope to the northwest of the Site, and a cutline to the
south.

4.2 Climate

The nearest available climate data is recorded at the Watson Lake Airport, 6 km northwest of the Site. This data
indicates an average annual precipitation of 404.4 mm, with a majority falling as rain between May and October.
The average annual temperature at the Watson Lake Airport is -2.9° C, with the warmest average monthly
temperature being in July at 15.1° C and the coldest month being January with an average temperature of
-24.2° C (Environment Canada, 2011). From this information it can be concluded that the highest groundwater
recharge through surface water infiltration will be between May and October.

Annual precipitation is relatively low (about 0.4 m per year) and would suggest that infiltration of water through
the waste and into the subsurface soils is relatively low. With a significant portion of the precipitation occurring in
the form of snow, and the relatively cold climate, little infiltration would be expected during the winter months.
During spring snow melt, there is the greatest potential for infiltration of water through the waste; however, a
significant portion of the water would occur over land as surface runoff or interflow during this period.

4.3 Geology and Hydrogeology
4.3.1 Geological Framework

The southern Yukon, including the Watson Lake area, has undergone several episodes of glaciation, the most
recent being the Quaternary McConnell glaciation (Figure 3, Regional Geology). During that period, sediments
such as glacial till, and glaciofluvial, and glaciolacustrine sediments were deposited, especially in low elevation
areas such as Watson Lake.

The Watson Lake Region is mapped as being underlain primarily by unconsolidated till and glaciofluvial deposits
of Quaternary origin, with minor modern organic deposits associated with lakes and wetlands, and fluvial
deposits associated with the Liard River. Till is generally found in locations with higher elevation in the Watson
Lake region, while glaciofluvial and organic sediments naturally occupy lower elevations, filling valleys and
depressions.
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The Watson Lake 1:50,000 Surficial Geology map shows blanketed, (less than 1 m thick) anthropogenic fill and
glacial till underlying the Facility, as well as a steeply sloping rock outcrop. This rock is identified as a Tertiary or
Quaternary basalt flow of the Selkirk Volcanics (YGS MapMaker Online, 2012). This rock formation was
encountered at the Site and found to be between 3 m and 8 m thick. It is relatively flat and is likely continuous
beneath the Facility, with the exception of WL-MW12-04 where it was found to dip sharply to a minimum depth of
22 m below ground surface. The Selkirk Volcanics formation overlies unconsolidated sediments that consist of
silt, sand, and rounded gravel with minor clay at the Site. Bedrock was encountered at a depth of approximately
61 m in WL-MW12-02 that was composed of Carboniferous and Permian Anvil group chert and pelite or Lower
Tertiary, mostly Eocene Ross group terrestrial clastic rock consisting of claystone, siltstone, shale and coal,
sandstone and chert conglomerate (Geological Survey of Canada, 1966),.

Surficial geology in the area surrounding the Facility is mapped as Quaternary deposits consisting of
unconsolidated glacial, glaciofluvial and glaciolacustrine deposits; fluvial silt, sand, and gravel, and local volcanic
ash, in part with cover of soil and organic deposits (Yukon Geological Survey, 2005).

4.3.2 Principle Aquifers

As shown in Figure 4A and 4B (Hydrogeological Conceptual Model Section 1 North-South and Section 2 East to
West), within the immediate vicinity of the Site groundwater occurs in unconsolidated Quaternary or Tertiary
sediments beneath the Selkirk Volcanic basalt flow. At the south end of the Site, in WL-MW12-02, no surficial
water table was found, but a confined regional bedrock aquifer was encountered.

For ease of reference in this report, these units have been named the Surficial Aquifer and the Regional Bedrock
Aquifer.

Table 7 Aquifer Units Encountered at the Site

Aquifer Name Location Aquifer Type Comment
Surficial Aquifer Underlying all but the far Inter-granular, " Basalt upper confining layer
southern extent of the Site. porous media n

Probably silt lower confining layer

Mapped to the south of the " Deep regional flow in this aquifer

Sits alnd preslumably . Fractured rock | ® Recharged by infiltration in outcrop
underlying a large region areas and through lateral and vertical
around the Site. flow from the overlying surficial aquifer

Regional Bedrock Aquifer

4.4 Groundwater Flow Systems
441 Regional Groundwater Flow

It can be inferred from the topography that the regional groundwater flow is likely from Watson Lake (water level
elevation 680 m amsl) in the north towards the Liard River (elevation 600 m amsl) in the south. Groundwater
recharges the bedrock aquifer through infiltration of rainfall in high elevation areas and exposed outcrops, and by
the direct infiltration of surface water surrounding the Site. Groundwater may accumulate within unconsolidated,
materials and form surficial saturated zones that are recharged by direct infiltration, leakage from the bedrock,
and direct infiltration of surface water. Most of the intermediate to deep groundwater zones at the Site likely
discharge to the Liard River to the south, whereas local flow zones likely migrate to the north and west, as
discussed below.
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442 Local Groundwater Flow

It can be inferred from the Site topography, groundwater elevations, and the presence of seeps along the rocky
slope adjacent to the Facility, that surface water and shallow groundwater will mostly drain towards the wetland
and glacial melt-water channel in the topographic low to the northwest of the Facility (Figure 6, Piezometric
Surface). From there, groundwater be directed along the alignment of the melt-water channel to one of the small
ponds to the northwest of the Site, as shown in Figure 2, where it may discharge.

Groundwater elevations were measured within each well during the May 2012 sampling program. The water-
level measurements and groundwater elevations as of May 30, 2012 are summarized in Table 3 and posted on
Figure 6. Due to confined groundwater conditions at the Site and the occurrence of spatially separate zones of
saturation at different depths, a consistent potentiometric surface could not be identified.

4.5 Rising/Falling Head Tests

Golder Associates conducted slug tests on WL-MW12-01, WL-MW12-03 and WL-MW12-04 in July 2012.
Results were analyzed using AQTESOLYV version 4.5 software and the results of the analysis are included in
Appendix D. The following is a summary of the findings.

Table 8: Estimated Hydraulic Conductivity

Monitoring Well ID Primary Hydrogeological Unit Solution Used Eégrr?dfﬁ(e:ﬂ\/'?t);d(rnil;s“)c
WL-MW12-01 Fractured Basalt Bouwer-Rice (1976) 2x10*
WL-MW12-03 Medium Sand Bouwer-Rice (1976) 7x10*
WL-MW12-04 Fractured Basalt Bouwer-Rice (1976) 2x10°

4.6 Estimated Average Linear Groundwater Velocity

Average linear groundwater velocities can be estimated in aquifers where the hydraulic gradient is known, and
hydraulic conductivity has been estimated. However, at the Site hydraulic conductivity estimates are available
for two separate local flow systems, but hydraulic gradients are not known due to complex aquifer conditions and
wells screened in different units.

4.7 Potential Contamination of Groundwater and Transport
Mechanisms

Potential sources and transport mechanisms of groundwater contamination are evaluated based on the Site
history, Site inspections, interviews with Facility personnel, hydrogeological investigation and contaminant
transport principals. Potential sources include:

m Leachate from present and former domestic waste, commercial waste, industrial waste, metals, wood,
rubber (tires), construction debris, derelict vehicles and any other waste disposed of at the Facility.
Potential contaminates leaching from these sources include: heavy metals, nutrients (NO3 NH3;), organic
hydrocarbons (fuels, polyaromatic hydrocarbons, chlorinated hydrocarbons), and salts.
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m Leakage and spillage from onsite hydrocarbon storage areas.

m Although no offsite sources of pollution have been identified in this report, the Facility is located in an
industrial area, and offsite sources of contamination are possible.

Transport mechanisms that may act on these sources of contamination and cause contamination of
downgradient receptors include:

m Percolation of precipitation from the surface, through the unsaturated zone, and into the saturated zone.

m Transport of contaminants within the saturated zone (aquifer) to other downgradient locations.

5.0 GROUNDWATER IMPACT ASSESSMENT
5.1 Review of Groundwater Chemistry

As discussed in section 3.2.4, one round of groundwater monitoring was conducted on three of the four newly
installed wells and one surface water location at the Watson Lake Solid Waste Disposal Facility on
May 30, 2012. Chain-of-custody forms for the groundwater samples can be found in Appendix E. Table 9
summarizes important parameters from the groundwater chemistry results. The complete groundwater
chemistry results, along with QA/QC data can be found in Appendix C.

Table 9: Important Groundwater Chemistry Results

Sample Location ngallilstis(rsncgyLe)d Chloride (mg/L) Aznmrr;j)l_r;ia Sulphate (mg/L) L(EZTLV;/
WL-MW12-01 1,090 191 0.0095 354 <0.25
WL-MW12-03 463 33.8 0.0091 178 <0.25
WL-MW12-04 2,960 287 0.087 1,770 2.33
Surface Water 155 9.88 <0.0050 4.54 <0.25

Total Dissolved Solids

Total Dissolved Solids (TDS) is a measurement of the total amount of dissolved organic and inorganic material
contained within a liquid. Elevated TDS can indicate the presence of groundwater contamination caused by, for
example, landfill leachate. Typically, major ions that can comprise TDS include: NOs, NH3, Na, K, Mg, Ca, SO,,
Cl, and HCOs.

Values of TDS in the monitoring well samples ranged from 463 mg/L to 2,960 mg/L across the Site. TDS in the
surface water sample was much lower than that found in any of the monitoring well samples. This is generally
expected in surface water, especially in peat-lands, because they are primarily ombrotrophic (i.e., rain fed as
opposed to groundwater fed.
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Chloride

Chloride is often used as a tracer for anthropogenic influence on groundwater chemistry. Elevated chloride
levels are associated with a number of sources including sewage, leachate, and road salting. In the case of
landfills, elevated chloride might is typically expected due degradation of waste with high chloride concentration.
Levels of chloride ranged from 33.8 mg/L to 287 mg/L in the monitoring well samples and were highest in
WL-MW12-04. Chloride concentration in the surface water was much lower at 9.88 mg/L. All chloride
concentrations are within the levels allowed under the CCME guidelines for freshwater aquatic life.

Sulphate

Sulphate concentration is elevated in MW-12-04 and MW12-01, with values of 1,770 mg/L and 354 mg/L,
respectively. It is lower in MW12-03 at 178 mg/L, and at even lower concentration in the surface water sample
at 4.54 mg/L. Sulphate concentrations at MW12-04 exceeded the maximum allowable concentration set by the
Yukon CSR agquatic life standards of 1,000 mg/L.

Metals

No significant metals contamination was encountered and no concentrations of dissolved metals exceeded the
Yukon CSR for freshwater aquatic life standards. The laboratory analysis of total metals concentrations for well
MW 12-04 indicated elevated selenium concentrations; however, because the sample was not filtered, the results
likely represents colloidal material that was not representative of the groundwater system. Most dissolved
metals concentrations were highest in WL-MW12-01, lower in WL-MW12-03, and lowest in the surface water
sample.

Hydrocarbons

Detectable levels of petroleum hydrocarbons, primarily LEPHw, were found WL-MW12-04. Since these are
rarely found to be naturally occurring, it suggests that landfill leachate may be a potential source of these
elevated hydrocarbon levels. Levels of the same analytes were below detectable limits in WL-MW12-03 and the
surface water sample. LEPHw in WL-MW12-04 was 2.33 mg/L, exceeding the Yukon CSR standards for
freshwater aquatic life of 0.5 mg/L. Trace levels of trichloromethane (1.3 ug/L) and xylenes (0.7 ug/L) were also
detected at MW12-04.

5.2 Interpretation of Groundwater Chemistry
Four factors that may affect natural groundwater quality include:

m The source and chemical composition of recharge water;

m The lithological and hydrological properties of the geologic unit;

m The various chemical processes occurring within the geologic unit; and

m The amount of time the water has remained in contact with the geologic unit (residence time).
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These factors may affect the type and quantities of dissolved constituents in ground water. The ionic
composition of water can be used to classify the water into ionic types based on the dominant dissolved cation
and anion, expressed in milliequivalents per litre (meqg/L). These can be compared for different water samples
using various types of plots.

The ionic compositions of samples from the Site were compared to discern different water types by plotting the
meqg/L concentrations of the samples on three types of diagrams: a Schoeller plot (Figure 7), a Piper diagram
(Figure 8) and a Stiff diagram (Figure 9).

m Schoeller: The Schoeller semi-logarithmic diagram (Figure 7) shows total concentrations of the cations and
anions and may be used to identify different water types. The water samples from the wells are similar;
however, WL-MW12-01 appears to have slightly higher concentrations for most anions and cations. This
suggests that this water may have had a longer residence time than the sample from WL-MW12-03, or that
there is a difference in the lithology and/or permeability, or that the sample is impacted by a surficial source
(e.g., landfill leachate). The surface water sample appears to be significantly different than the two water
samples and is typical of surface rather than groundwater.

m Piper: The Piper diagram (Figure 8) also illustrates that the well sample chemistry is distinct from the
surface water chemistry. The groundwater would be classified as calcium-sulphate type and the surface
water would be classified as calcium-bicarbonate type water.

m Stiff: A visual inspection of the Stiff diagram also indicates a significant difference between the surface
water sample and the groundwater samples. Water chemistry for well WL-MW12-01, located in the
northern portion of the facility, has a relatively low HCO3 proportion and high chloride compared with the
other groundwater sample (WL-MW12-03) located at the eastern side of the facility. Low HCO;
groundwater may be indicative of a mixture of rainwater and groundwater, whereas high chloride may be
indicative of impact from a surficial source.

In addition to the above, a trend of elevated parameters consistent with landfill leachate can be discerned in
WL-MW12-01 and WL-MW12-04. These include elevated chloride, sulphate, metals, ammonia, and petroleum
hydrocarbons. This suggests that the subsurface is influenced by contamination from the landfill.

Relatively lower concentrations of parameters analyzed at WL-MW12-03 indicate that this well may not be
influenced by leachate and may, therefore, serve as a background well. The surface water sample appears
unaffected by leachate.
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6.0 CONCLUSIONS

The following conclusions are presented on the findings of the hydrogeological assessment of the Watson Lake
facility:

m Site Description: The Site access is located at kilometre 1,022 of the Alaska Highway, approximately
1.5 km west of the Town of Watson Lake. The Facility is a Municipal Facility that is operated by the Town
of Watson Lake. The Facility was opened in the late 1960s or early 1970s and is currently in use. No
evidence of chemical or fuel storage, above or below ground tanks, spills or discharges or hazardous
materials storage was observed during the reconnaissance.

m Topography: The cleared area at the Facility is generally flat, with the surrounding area characterized as
very gently sloped (0-5%) or undulating hillock and hollows with multidirectional slopes (less than
25 percent) characteristic of kame and kettle topography. The Facility is located at a topographic high at an
elevation of approximately 715 m above mean sea level (amsl); a melt water channel is located along the
northwest corner draining run off to the north towards an unnamed pond and Watson Lake (elevation 680 m
amsl). The regional topography slopes south towards the Liard River (elevation approximately 600 m
amsl).

] Hydrogeology:

= A search of the Natural Resources Canada, Groundwater Information Network identified three
groundwater wells within 1,500 metres of the Site. Each well was installed at a surface elevation of
701.95 m, with water levels recorded at depths 9.14 m and 11.58 m below ground surface.

= Sub-surface conditions were investigated with four monitoring wells (WL-MW12-01, WL-MW12-02,
WL-MW12-03 and WL-MW12-04) which were installed from May 13 to 24, 2012 under the supervision
of Golder Associates to establish a monitoring well network at the Facility.

®= The Site stratigraphy consists of up to 25 m of sandy silt, silty sand and gravel and/or clayey silt,
underlain by a steeply sloping rock outcrop found along the northern edge of the Site. Bedrock is
identified as a Tertiary or Quaternary basalt flow of the Selkirk Volcanics formation. This formation was
found to be approximately 3 m to 8 m thick throughout the Site and overlies unconsolidated sediments.
Layers of gravel, silty sand, sand and silt were encountered below the basalt to a depth of 60 m where
bedrock was encountered.

= Saturated media was encountered under confining conditions at various elevations across the Site.
At three of the four well locations confined saturated condition were encountered below a basalt unit.
The hydraulic conductivity of the fractured basalt and the underlying formation may be on the order
of 2x10-6 to 7x10-4 m/sec. At the fourth well location (WL-MW12-02) confined saturated conditions
were encountered within the regional bedrock unit.

= Due to the complex hydrogeological conditions encountered, groundwater flow direction at the Site
could not be determined from the installed wells. WL-MW12-01, WL-MW12-03, and WL-MW12-04 may
be screened in different saturated units, and at significantly different depths due to the presence of
basalt upper confining unit.

®= The peizometric surface measured in the four wells varied from 685 to 706 m amsl.
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7.0

= Regional groundwater flow can be inferred from the topography to be towards the Liard River
approximately 4 km to the south of the Facility. Local groundwater flow direction may be inferred from
the topography at the Site, and relative groundwater elevations, to be towards a wetland in the glacial
melt-water channel adjoining the Facility to the north and west.

Groundwater Chemistry:

= Groundwater sampling of the newly installed monitoring wells and surface water sampling from a seep
in a wetland to the north of the Site was conducted May 30, 2012.

= WL-MW12-01 and WL-MW12-03 contained elevated TDS, chloride, sulphate, ammonia, and
petroleum hydrocarbons, which are all consistent with the effect of leachate contamination.

= Of the petroleum hydrocarbons:

-  WL-MW12-04 had levels of LEPHw (Light Extractable Petroleum Hydrocarbons) in excess of the
Yukon Contaminated Sites Regulation Standard for freshwater aquatic life.

= All other parameters were within acceptable levels at all sampling locations.

= Results of samples taken from WL-MW12-03 and the surface water sample taken from the adjacent
wetland met Yukon CSR aquatic life standard and had lower levels of all of these constituents, and did
not show evidence of hydrocarbons, indicating less or little impact from leachate.

= Sulphate exceeded freshwater aquatic life standards at WL-MW12-04.

RECOMMENDATIONS

The following recommendations are made based on the results of the hydrogeological assessment presented in
this report:

As required by the Solid Waste Permit for the facility, future groundwater monitoring should be conducted in
the spring and late summer.

Monitoring well location and elevations should be surveyed by a professional land surveyor. Elevation and
position of top of PVC pipe and ground elevation should be surveyed.

The potential impact that landfill leachate may be having on groundwater quality at the facility should be
revaluated following two rounds of groundwater monitoring.

WL-MW12-04 should be overdeveloped to attempt to remove excess sediment in the well.

The source and significance of the detectable levels of petroleum hydrocarbons, primarily LEPHw that was
found in WL-MW12-04, should be re-evaluated following the two rounds of groundwater sampling. There is
the possibility that the detected petroleum hydrocarbons are associated with the method used to drill the
wells, and therefore may not have been representative of actual groundwater conditions.

The sulphate exceedance in MW-12-04 should be evaluated further following the two rounds of additional
groundwater sampling.
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8.0 CLOSURE

We trust that this draft report is adequate for your current needs. Should you have any questions or require any
additional information please contact the undersigned at your convenience.

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED ORIGINAL SIGNED
Calvin Beebe, M.Sc. Gary Hamilton, P.Geo.
Junior Hydrogeologist Principal Hydrogeologist

ORIGINAL SIGNED

Guy Patrick, P.Eng.
Principal, Project Director

CBIGJH/GCP/syd
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APPENDIX A
Site Photographs

Photograph 1: The west edge of the landfill containing metals and automotive waste.

Photograph 2: Outcrop of the Selkirk Volcanics Basalt formation at the north edge of the Site.
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APPENDIX A
Site Photographs

Photograph 3: The wetland seen in this photo located to the north of the Site is part of a wetland complex that stretches
between the Site and Watson Lake.
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PROJECT No.:

11-1436-0073 (1400)

LOCATION: Yukon Landfills, Watson Lake
N: ~6659207.3 E: ~514205.49 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.
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SHEET 1 OF 1
DATUM: Ground Surface

1

: 50

Golder
Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w ) ppm 22 STANDPIPE

S8 & 5 e| | = i OR

o 9 o ols| s 1 1 20 o So THERMISTOR

o w =

T DESCRIPTION < [ELEV @ g G|y 28 P WATER CONTENT PERCENT | 5+ INSTALLATION

u=| & S [oEPTH| S | 7B | & |85 pem w ag

a o m | Z 913! 8 Wp ——a&——wi S

3] = ) 4
2 50 100 150 200 10 20 30 40
L Ground Surface
- (SM) SILTY SAND, some gravel, 0.00 ]
- brown, slight cohesion, moist. —
r ROCK, black, crystaline, aphanitic. 0.76 7
o ]
5 ]
5 ]
B Sl ]
B g8 i
- E| o i
B 5| ]
- 4[2|= _
- s _]
- 6 ]
: (CL) SANDY CLAY, dark brown, 671 ]
- moist. 4
[ ; ]
= (GM-SM) SAND and GRAVEL, some o ™. 7.01 i
- clay, brown, wet. o 0y E
L (GM) GRAVEL, some sand, trace silt, Q% 7.32 i
- trace clay, brown, moist. -
= 7.62 ]
- End of Borehole. 1
& ]
. ]
10 ]
DEPTH SCALE LOGGED: CB

avecxes DRAFT




PROJECT No: 11300013 (M9 RECORD OF BOREHOLE:  WL-BH12-02 (WL-MW12-01)

LOCATION: Yukon Landfills, Watson Lake

N: ~6659202.45 E: ~514146.47 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.
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Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STAIEJ)%PIPE
n | F = . =
o | ¥ 2 © & E 5 v 10X L && THERMISTOR
Eh| ¢ DESCRIPTION < |EEY- [0 B | 3| o[BS PO WATER CONTENT PERCENT | 5+ INSTALLATION
L= 2 & |oEPTH| S | £ | 2| % |38] pom O w og
4 [ = ™ |2 319 1°g wp ———oW Wi | =S
@ = o ©
2 50 100 150 200 10 20 30 40
L Ground Surface
L (ML) sandy SILT, some gravel, orange | |- 0.00 ]
- to light brown, moist. —
u - from Om - 2.44m depth: (FILL) b
B - from 2.44m - 6.10m depth: (Native) ]
Ly _
I _
3
ol ]
ol i
x| i
g 1
©
] E— _
é - -
oL -
el ]
sk i
-k i
ol .
2 i E E Hydrated g
L 5|5|&@ Bentonite Chip —]
wl HE: Seal ]
S B
Hi i
HL i
&l ]
ol .
4B ]
2L ]
i 1] .
L (SM-GM) silty SAND and GRAVEL, LT 610 ]
sk dark brown, moist. -
% - -
2l i
al 19, ]
zf iy :
i .
] I XL ]
dr b a
el i
g.: ROCK, dark grey, crystaline. 7.32 1
sk i
gl ]
1 E
§ B 1
er i
[
1 ]
2
% - .
sF i
2 o
g L i
& - .
ol i
st o ———— - “+-—r+r-1rr4 - 1< r—r-rr-r—-—- —
% CONTINUED NEXT PAGE
g —
%‘ DEPTH SCALE . . LOGGED: CB
o .
3 Golder
Z . . .
Bl Associates onecke DRAFT




e o e o e D e o E ey o E L a a E e a a e  a  a  Ea a  aa  aa e A a e A A A A

PIEZOMETER,
STANDPIPE
OR
THERMISTOR
INSTALLATION

Hydrated
Bentonite Chip
Seal

SHEET 2 OF 8
DATUM: Ground Surface

ONILS3L 'gv1
IvNOLLIaay

Wi

40

avecxes DRAFT

LOGGED: CB

W
30

20

10

WATER CONTENT PERCENT

Wp

L2
O

20
|
200

5
|
150

0
|
100

WL-BH12-03 (WL-MW12-02)

DRILLING DATE: May 14, 2012

n €
T8

% AY3IN003H
34090

‘ON 3400

PID
ppm

DRILLING CONTRACTOR: Midnight Sun Drilling

@ Golder
Associates

we'o/smong

SAMPLES

3dAL

¥3gANN

10.06
10.36
10.67
10.97

T
=,
£

: 5 |8
T ovze)
107d VLV¥1S NN i
2
[}
o
£

ELEV.
DEP

o

SOIL PROFILE

DESCRIPTION
CONTINUED NEXT PAGE

gravel, blue-grey to dark brown, soft,

wet.
(SL-GM) clayey SAND and GRAVEL,

trace silt, dark brown, wet.
(SM-GM) silty SAND and GRAVEL,

subrounded, light brown, moist.
(GM) GRAVEL, some sand

(CL) sandy CLAY, some silt, trace
light brown, moist.

ROCK, dark grey, crystaline.

Aiejoy ay
yosyua SN

< 0 © ~ © =)

JOHL3IN ONIJOog

: 50

DEPTH SCALE

10

1
12
13

PROJECT No.: 11-1436-0073(1400)RECORD OF BOREHOLE

LOCATION: Yukon Landfills, Watson Lake
N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by

GPS in the field and are approximate only.

SIAHLIAN
3TvOS H1d3aa

/20 SeIpzoipq g19°AYYHEIN NOIDTY Og:Aleiqr 1a9’L V138 31V IdWIL NOIOTY Og:eleidwal  (OHIAND) 3TOHIYOE 0g:uuo4INdiNO do’(0071) €200-9E7L-1 LNIOVONILIVHA\EL00-9EY L-L L\IEFI\LLOZ\S LOAMOY\SOIHAVYO-dNE\N:alld




36-0073\DRAFTING\GINT\11-1436-0073 (1400).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 07/

3
8
s
S
S
@
4
O
o
o
3
['4
o
@
4]
I
g
Q
4
2
a
2
[

PROJECTNo: 114360013 (RECORD OF BOREHOLE: WL-BH12-03 (WL-MW12-02)

LOCATION: Yukon Landfills, Watson Lake
N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.

DRILLING DATE: May 14, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling
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PROJECTNo: 114360013 (RECORD OF BOREHOLE: WL-BH12-03 (WL-MW12-02)

LOCATION: Yukon Landfills, Watson Lake
N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.

DRILLING DATE: May 14, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 4 OF 8
DATUM: Ground Surface

1

: 50

Golder
Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,
é ) ppm 29 STANDPIPE
= =
38 E 9 P §ls| & 5 0 15 20 56 THERMISTOR
o W 3 z L L L L L L L L =ul
T DESCRIPTION < [ELEV @ g G|y 28 P WATER CONTENT PERCENT | 5+ INSTALLATION
83| 2 ’é‘ DEPTH| S | | £ | % (8] pem w 22
a o m | Z 913! 8 Wp ——a&——wi S
3] = ) 4
[ 50 100 150 200 10 20 30 40
— 30 - B
L (ML) silty fine SAND, orange, moist. B
- (continued) 4
5 ]
- 32 ] < 7
- (GM) sandy GRAVEL, some silt, o~ 3200 ]
- orange to dark brown, moist. o 1
i - ]
B 0\~‘Q. i
N .y ]
i o ]
- O
- 50 .
B v i
B Q) ]
B “6 ]
B . i
— 34 3 Q ] —
B Sl 7
L 35 % 3 Hydrated ]
L SI1E Bentonite Chip ]
- 2|2 Seal i
5 ]
4 ]
— 38 o |
- o & ]
i <0 .
- D ~ |
: oﬂO\i :
i 0 ]
— 39 g N
B oﬂoc ]
B o B ]
- D N A
- (ML) gravelly SILT, some sand, dark o 39.62 ]
- brown, moist. b
I O | _ 14 441 ] Y I I (N I I ]
CONTINUED NEXT PAGE
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PROJECT No.: 11-1436-0073 (1400 .
(“RECORD OF BOREHOLE: WL-BH12-03 (WL-MW12-02) SHEET 5 OF 8
LOCATION: Yukon Landfills, Watson Lake DATUM: Ground Surface
DRILLING DATE: May 14, 2012
N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North - May 14,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STAIEJ)%PIPE
n | F = . =
o | ¥ 2 © & E 5 v 10X L && THERMISTOR
EL| 2 DESCRIPTION < [BEV-|a |8 |3 |w [P WATER CONTENT PERCENT | 5+ INSTALLATION
5= | 2 < |oepTH| 3 | £ | £ (% |88] pem m W 8g
4 [ = ™ |2 319 1°g wp ———oW Wi | =S
@ 5 o © 50 100 150 200 10 20 30 40
40
L (ML) gravelly SILT, some sand, dark o B
- brown, moist. (continued) —
B b i
B o 1
B L i
4 |
N o ]
B (SM) SAND, some silt and gravel, dark |- ".{ 41.15 1
r grey, moist. B 7]
B (SM) SAND, some silt and gravel, 41.76 ]
I w2 trace clay, some cohesion, moist. ]
r (ML) sandy SILT, trace gravel, dark T 2237 i
L grey, moist. ) B
L s iy
ol ]
al ]
zl i
gl i
aQ
S u |
1 ]
o .
el i
sk i
% r Sl ]
< £ Hydrated 1
B |5l Bentonite Chip ]
et =< Seal -
S B
Hi i
= i
&l ]
8 | .
e - yellow brown at 45.72m depth. e
2 i
s 46 _]
g i
el i
er ]
>
zl i
ul B
or ]
&
et i
%.i‘ - v -
el i
B ]
g - slightly drier, yellow-orange at ]
oL 47.53m depth. ]
g L 4 _]
§ B i
18 i
5]
1 ] ]
= NS
= (ML) SILT, some sand and gravel, 48.77 ]
5 - 40 yellow-orange, moist.
g L i
& - .
ol i
st sof-pb—————————— — — +r—r+--++r - <rr—r-rr-r—r - —
% CONTINUED NEXT PAGE
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36-0073\DRAFTING\GINT\11-1436-0073 (1400).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 07/
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PROJECTNo: 114360013 (RECORD OF BOREHOLE: WL-BH12-03 (WL-MW12-02)

LOCATION: Yukon Landfills, Watson Lake
N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.

DRILLING DATE: May 14, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 6 OF 8
DATUM: Ground Surface

1

: 50

Golder
Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w % ppm 249 STANDPIPE

38| k& 6 £ - =2 OR

o 2 2 lae |Blu| 5|2 b earat a0 | WA

| o DESCRIPTION < | EEV- @ | &) 3|y KL PiD WATER CONTENT PERCENT | 5+

5= & ’é‘ DEPTH| 3 | & | 5 | & 38| ppm w og

o o m | Z 913! 8 WphH—6——-WI 35

3] = ) 4
2 50 100 150 200 10 20 30 40
— 50
L (ML) SILT, some sand and gravel, i
- yellow-orange, moist. (continued) —
L 5 _
L - light brown at 51.82m depth. ]
I _]
I iy
- (SM) SAND, some silt, trace gravel, 53.34 1
r orange-yellow, moist. 7]
B (SM-GM) silty SAND and GRAVEL, 53.64 ]
B subrounded, some clay, brown, moist. ]
— 54 (SM) SAND, some silt, some fine 53.95 —
B rounded gravel, yellow-orange, moist. ]
r Sl ]
- 3|5 ]
r £lg Hydrated ]
[ % 5|¢ Bentonite Chip i
L =< Seal g
I~ 56 —
B (SM) SAND, some silt, some fine 56.69 ]
- rounded gravel, olive-grey, moist. B
- 57 _]
s - light brown at 57.91m depth. ]
- s ]
- - trace clay, dry at 59.13m depth. B
IO S0 I I A S IR BN B A N I A I S I ]
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36-0073\DRAFTING\GINT\11-1436-0073 (1400).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 07/
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PROJECTNo: 114360013 (RECORD OF BOREHOLE: WL-BH12-03 (WL-MW12-02)

LOCATION: Yukon Landfills, Watson Lake

N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by

GPS in the field and are approximate only.

DRILLING DATE: May 14, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 7 OF 8
DATUM: Ground Surface

1:50

Golder
Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w ) ppm 29 STANDPIPE

38|k 5 Sls| 2 5 0 15 20 55 THERMISTOR

2K = T | eey. [Bw|o|2|uz : : : : g —— 3 INSTALLATION

Ew| 9 DESCRIPTION < |2 8| g |w gy PD WATER CONTENT PERCENT | 5+

T < [oePTH S|E|2|% 58 pem w w w52

s} (e} © (m) =z alo| o pt = 3

@ @ o
[ 50 100 150 200 10 20 30 40
— 60
r Weathered ROCK. 60.05 1
L & ]
T e ]
B Hydrated B
B Competent ROCK. 6248 Bentonite Chip ]
B Seal ]
— 63
— 64 —
B Sl 7
- 8|5 ]
— 65 T &3 —
. é = i
i 05/15/2012 ]
- WL-BH12-03/ i
B 10/20 Silica ]
% Sand ]
I~ o7 SRR
— 68 E —
: Slotted PVC || ]
- Pipe (-
— 69 I
I A N O O N RS B A AN I O IO O ER =
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PROJECT No.: 11-1436-0073 (1400 .
(“RECORD OF BOREHOLE: WL-BH12-03 (WL-MW12-02) SHEET 8 OF 8
LOCATION: Yukon Landfills, Watson Lake DRILLING DATE: May 14. 2012 DATUM: Ground Surface
N: ~6658974.77 E: ~514149.05 Zone: UTM 9 North - May 14,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STANDPIPE
82| & & - s| 2 s 10 15 20 L &b THERMISTOR
EL| 2 DESCRIPTION < | BBV |3 83|y [EE e WATER CONTENT PERCENT | 5+ INSTALLATION
5| 2 % [oePth| 2 |2 | 2 | £ 38 pom 0 w 22
4 [ g ™ |2 319 1°g wp ———oW Wi | =S
3] 0 o o«
50 100 150 200 10 20 30 40
- Competent ROCK. (continued) HiT
B sl s i
B HE i
- E|0 i
N 5|2 ]
L 71]|2(= _]
: 71.63 :
C End of Borehole. ]
— 72 —
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L ]
g
S 74 ]
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g - .
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f— 75 |
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S B
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HL i
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ol .
4N ]
al ]
s e ]
L i
N i
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>
H i
sp i
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&
gl i
g j 7 i
el i
B ]
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g; 78 ]
§ B ]
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Q
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PROJECT No.: 11-1436-0073 (1400)

LOCATION: Yukon Landfills, Watson Lake

N: ~6659138.5 E: ~513997.48 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by

GPS in the field and are approximate only.

RECORD OF BOREHOLE: WL-BH12-04 SHEET 1 OF 3

DATUM: Ground Surface
DRILLING DATE: May 16, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

36-0073\DRAFTING\GINT\11-1436-0073 (1400).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 07/
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1:50

Q SOIL PROFILE PID PIEZOMETER,

w o ppm D 249 STANDPIPE

< £ Z

of | o G El .| = 5 10 15 20 ZE o

or | = 3 4 alg| 3 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 17 THERMISTOR

o w =

Ih| o > o f| 3| . g8 PD WATER CONTENT PERCENT | EF INSTALLATION

Fe | z DESCRIPTION s SF 2|58 O S

8 | & & 2|718|8[°g ™ wp oW w1 |2

o o © =z S0 g p 3

@ 2 o 50 100 150 200 10 20 30 40
L Ground Surface
L (SM) SILTY SAND, some gravel, with B
- boulders and cobbles, brown, moist. —
I _]
- (GM) sandy GRAVEL, trace to some ‘\ ] B
— 2 silt, light brown, moist. : ]
i o] 1
L Q] i
- o0y ]
" £ ]
L O] ]
[ 3 < _]
B o 0 ]
- o 1
B (GM) GRAVEL, some clay, trace sand, T
B trace silt, moist. ]
: % |
L £l ]
I 2| 2| (GM)GRAVEL, some silt, trace sand, ]
5058
L ol wet 4
| sS|< n
- % i
B (SM) gravelly SAND, some silt, light ™. 7
I brown, moist. o 0y ]
i e ]
. an. i
B 5, 0 ]
< opb--~-Hp--------——————— ] o . - - 4 4+ - -} - -
CONTINUED NEXT PAGE
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PROJECT No.: 11-1436-0073 (1400 .
(1400) RECORD OF BOREHOLE: WL-BH12-04 SHEET 2 OF 3
LOCATION: Yukon Landfills, Watson Lake DRILLING DATE: May 16. 2012 DATUM: Ground Surface
N: ~6659138.5 E: ~513997.48 Zone: UTM 9 North - May 16,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
é ) ppm 29 STAIEJ)%PIPE
n | F = . =
o | ¥ 2 € & E 5 oo 20 L && THERMISTOR
o
EL| 2 DESCRIPTION < [BEY- 1o |8 | 3w |EE[PD WATER CONTENT PERCENT | 5+ INSTALLATION
ns| 2 = = 2| x |83 o
g 2 S [DEPTHIS F % 33| ppm w 22
e 2 2l m [Z Slo| & wpb———oW——wi | <5
@ 2 o © 50 100 150 200 10 20 30 40
- (SM) gravelly SAND, some silt, light ]
- brown, moist. (continued) —
M - trace silt at 10.97m depth. ]
L 5 ]
B (SM) SILTY SAND, some gravel, 1219 ]
- moist. ]
N ]
ol ]
ol i
zl ]
L ]
©
] I _]
gF ]
oL -
4 ]
g - .
g B ]
ol Sl ]
ElN HE ]
B o1s|5|e —
wl 2% ]
s |F !
Hi i
HL i
& i
ol .
4N ]
al ]
s 16 _]
gL i
s ]
gL ]
>
= ]
gr ]
er ]
&
1 ]
%.f_‘ j 17 i
el i
B ]
gl ]
g; 18 _]
§ B ]
=8 .
Q
1 ]
2
% - .
E - -
2 19 —
gl ]
& - .
ol i
s+ op-p——-———————— — L e e R Rl S e i e e I F-rr—fr+—fr—F-fr|—-
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PROJECT No.: 11-1436-0073 (1400)

LOCATION: Yukon Landfills, Watson Lake

N: ~6659138.5 E: ~513997.48 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.

RECORD OF BOREHOLE: WL-BH12-04

DRILLING DATE: May 16, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 3 OF 3
DATUM: Ground Surface

36-0073\DRAFTING\GINT\11-1436-0073 (1400).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 07/

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w % ppm .} g STANDPIPE

29| & 5 e[ L] 2z or

g | 2 g i il R ‘ ‘ ‘ ‘ Sa THERMISTOR

o

T DESCRIPTION < | EEV- @ | &) 3|y KL PiD WATER CONTENT PERCENT | 5+ INSTALLATION

iz 2 |oEPTH| 3 | F | 5| & 38 pem W Sd

o z ] Wp ———6"—WI | <5

g E (m) z (S
%) 10 20 30 40
— 20
L (SM) SILTY SAND, some gravel, B
- moist. (continued) B
— 21 _]
- ROCK, dark grey, crystaline, aphanitic. 21.95 =
- 23 _]
I 24 a
B (GW) sandy GRAVEL, dark grey, 24.08 ]
B = moist. ]
E|%

B o|x i
i g2|=< 1
B (GM) SILTY GRAVEL, some sand, 24.69 B
- grey-brown, wet. ]
- 25 _]
- 26 ROCK, dark grey, crystaline, aphanitic. 2591 N
- _]
| 28 _]
- (GM) SILTY GRAVEL, some sand, 28.04 i
B grey-brown, wet. ]
= 29 28.96 ]
I End of Borehole. ]
— 30 —
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36-0073\DRAFTING\GINT\11-1436-0073 (1400).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 07/
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PROJECT No: 1300013 (M9 RECORD OF BOREHOLE: WL-BH12-05 (WL-MW12-03) SHEET 1 OF 3

LOCATION: Yukon Landfills, Watson Lake DATUM: Ground Surface

N: ~6659104.8 E: ~514236.58 Zone: UTM 9 North DRILLING DATE: May 16, 2012
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling

GPS in the field and are approximate only.

Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w ¢ ppm S 40 STANDPIPE
< £ Z
(%) = = c o ZE OR
Bx | 4 9 o s|s| % 5 10 15 2 L 85 THERMISTOR
o w =

T DESCRIPTION < [BEV-|a |8 |3 |w [P WATER CONTENT PERCENT | 5+ INSTALLATION

6= |z < |oepTH| 3 | £ | £ (% |88] pem m W 8g

e 8 é m |Z 9o & wpb———oW——wi | <5

@ » @ 50 100 150 200 10 20 30 40 Stick-up =
L Ground Surface 0.76m
L (GM) SILTY GRAVEL, some sand, [ | 0.00 i
- light brown, moist. ahi 4
o Ax _]
5 C: ]
- ROCK, dark grey, crystaline, basalt 244 1
N flow. i
- 3
L, B
B - ]
- 8 E Hydrated 4
= s|5|& Bentonite Chip —
B 2\ Seal ]
B (GC) CLAYEY GRAVEL, grey-brown, 5.79 ]
I 6 moist. |
L (ML) gravelly SILT, trace sand, grey, [0 6.40 ]
3 moist. 4
B ROCK, dark grey, crystaline, basalt 6.71 ]
- flow. B
7 _]
- s _]
- (GC) CLAYEY GRAVEL, trace sand 8.84 E
9 and silt, light brown, wet. ]
B (GW) GRAVEL, trace sand and silt, Q% 9.45 B
I light brown, moist. ]
P 4 44 4 d- 41— _]
CONTINUED NEXT PAGE
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PROJECT No: 1300013 (M9 RECORD OF BOREHOLE: WL-BH12-05 (WL-MW12-03)

LOCATION: Yukon Landfills, Watson Lake
N: ~6659104.8 E: ~514236.58 Zone: UTM 9 North

Note: Northing and Easting Coordinates have been determined by
GPS in the field and are approximate only.

DRILLING DATE: May 16, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 2 OF 3
DATUM: Ground Surface

1:50

Golder
Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

u Q ppm 29 STANDPIPE

20| & 5 1.1+ 2z o

op | 2 9 o ols| 5 oo 20 o 5o THERMISTOR

o w =

T DESCRIPTION < [ELEV @ g G|y 28 P WATER CONTENT PERCENT | 5+ INSTALLATION

5| 2 < |oePTH| 3 F 2|5 (88| pem W w w |22

o o (m) z alo| o pr—0"— pu}

3] = ) 4
® 50 100 150 200 10 20 30 40
40 -
L (GW) GRAVEL, trace sand and silt, i
- light brown, moist. (continued) E
o _
. ]
— 13
— 14 —
- - sandy GRAVEL at 14.02m depth. B
B . Hydrated ]
- 8|5 Bentonite Chip ]
R EHE Seal —
L 2|z ]
6 _
T 4 _
s _
I 19 (SM) silty SAND, trace gravel, light 18.90 ]
- brown to orange, moist. i
B - some gravel at 19.51m depth. ]
r 19.80 10/20 Silica 1
I O 00 I N S ) A S A IS BN o e o e e ]
CONTINUED NEXT PAGE
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PROJECT No.: 11-1436-0073 (1400 .
(“9RECORD OF BOREHOLE: WL-BH12-05 (WL-MW12-03) SHEET 3 OF 3
LOCATION: Yukon Landfills, Watson Lake DRILLING DATE: May 16. 2012 DATUM: Ground Surface
N: ~6659104.8 E: ~514236.58 Zone: UTM 9 North - May 16,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STAIEJ)%PIPE
n | F = . =
o | ¥ 2 © & E 5 v 10X L && THERMISTOR
Eh| ¢ DESCRIPTION < |EEY- [0 B | 3| o[BS PO WATER CONTENT PERCENT | 5+ INSTALLATION
5| 2 % [oePth| 2 |2 | 2 | £ 38 pom 0 w 22
4 [ g ™ |2 319 1°g wp ———oW Wi | =S
3] 0 o o«
50 100 150 200 10 20 30 40
5 -
L (SW) SAND, some gravel, < Sand ]
- orange-brown, grades from moist to - —
u wet. (continued) E b
Y -
B = Slotted PVC =]
= 2|2 Pipe Hil
L » | G o
o (SW) medium SAND, trace fine sand, 22.86 E B
sk 3 some gravel, orange-brown, wet. - .
E B 2347 ]
é B End of Borehole. B
- .
g 1
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ol .
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PROJECT No.: 11-1436-0073 (1400 .
(“YRECORD OF BOREHOLE: WL-BH12-06 (WL-MW12-04) SHEET 1 OF 3
LOCATION: Yukon Landfills, Watson Lake DRILLING DATE: May 24. 2012 DATUM: Ground Surface
N: ~6659148 E: ~513998 Zone: UTM 9 North - May 24,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STAIEJ)%PIPE
n | F = . =
o | ¥ 2 © & E 5 v 10X L && THERMISTOR
o
EL| 2 DESCRIPTION < [BEY- 1o |8 | 3w |EE[PD WATER CONTENT PERCENT | 5+ INSTALLATION
5| 2 % [oePth| 2 |2 | 2 | £ 38 pom 0 w 22
e 2 é m | Z Slo| & wpb———oW——wi | <5
@ 2 o © 50 100 150 200 10 20 30 40
L Ground Surface
L (CI/ML) CLAYEY SILT to SILTY CLAY, 0.00 B
- brown, cohesive, moist. —
B (SMIGW) fine to medium SILTY SAND 061 ]
- and GRAVEL, fine to coarse, B
o . subangular, brown, dry. ]
B - from 1.52m - 2.44m depth: boulder, ke ]
B grey. ]
I AR _]
- - from 2.44m - 12.80m depth: grading P4/ | R
r to moist. 1. 7]
B a0y ]
I 3 N
ol ]
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x| i
g 1
©
] E— _
1 ]
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of Sl ]
<[ 2\s B
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4B or |37 i
2L 4 ]
i 6 F |
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el Iy 1
=~ 07|+ .
gl BN N
£ |
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er ]
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gt i
gk 7 ]
el i
st % ]
gl 5 ]
gr | ]
& § .
i S o g
el g ]
[} E
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2
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gt 8 1
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PROJECT No.: 11-1436-0073 (1400 .
(“YRECORD OF BOREHOLE: WL-BH12-06 (WL-MW12-04) SHEET 2 OF 3
LOCATION: Yukon Landfills, Watson Lake DRILLING DATE: May 24. 2012 DATUM: Ground Surface
N: ~6659148 E: ~513998 Zone: UTM 9 North - May 24,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STANDPIPE
82| & & - s| 2 s 10 15 20 L &b THERMISTOR
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PROJECT No.: 11-1436-0073 (1400 .
(“YRECORD OF BOREHOLE: WL-BH12-06 (WL-MW12-04) SHEET 3 OF 3
LOCATION: Yukon Landfills, Watson Lake DRILLING DATE: May 24. 2012 DATUM: Ground Surface
N: ~6659148 E: ~513998 Zone: UTM 9 North - May 24,
Note: Northing and Easting Coordinates have been determined by DRILLING CONTRACTOR: Midnight Sun Drilling
GPS in the field and are approximate only.
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
; Q ppm @ 29 STAIEJ)%PIPE
n | F = . =
38| & g x| |§|lslg s 0 15 L |3B| memismor
o
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FIELD BOREHOLE LOG

Borehole No. WL-RHI2-O |

Project Name: YuKon | and E:\ls  GPS Coordinates: Project No.: Il’ H36-0043 (1400)
Location: Wa k< on La.Ke_, _  Date 13 t 5[ 2 Time: _ | g )2 00
Field Screening Method: _  ____— Depth: . - to
Boring Method: V- Model: /YIS Drilte, b Contractor: Midnight Sun Do li.nc
Casing/Borehole Diameter: _ £5/§" / 7 7u® Weather: Sy, 1c7¢  Completedby: (lui Repohe =
DEPTH “WELL DEPTH SAMPLES
piial SOIL STRATIGRAPHY SKETCH | SCALE | Gong.] Type | No. | Recow | PID (o) SAMPLE DESCRIPTION & BORING NOTES
_ -2  Sm s 'Ik SAND _come
s PO acayvel Moist, B rocdn, Slaht
m ~Silky SAND v fehesinn v
T —_ B ) 133
;-2 3 26 =23 Kol vieck L tysigline
Rock N i phanitic i £
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el "\“3'3 il o= LA s
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13" _| Do Py e sV 28
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W
21—
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< VAN F
26 —
=
SAMPLE CONDITION SAMPLE TYPES SPECIAL NOTES:
DISTURBED RNNN\N Goob A.S. - Auger sample C.C.- Sonic Est. Volume of drill H,0 used: L{sonic)
FAIR LOST C.S. - Chunk sample (odex) D.P. - Direct Push Depth of H,0:
S.S. - Split spoon Drum No.: Date: Time:
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Borehole No. WL ~ BHIZ-02

Project No.: il 45600732 (HOOJ
Location: L !Q,\—&-,Q ~ Lg e Date: iz/5/ia Time: [& #3606
Field Screening Method: O-Slpy 2V Pve Depth: : IR to L
Boring Method: iC Cotery, Model: W5 - Drltech Contractor; Midnight Sun Diilling
Casing/Borehole Diameter: £ 56" [ 74" Weather:  Sue reck 10° Completedby: _{alvin "~ Beobe. =
BERTH SOIL STRATIGRAPHY 2.8 Erpil] — S::_PLisecov T SAMPLE DESCRIPTION & BORING NOTES
. | O™ -7V A M '&RAVEL_qua
9 Sang  Yrare =i+ rown  meist
| : B S o 7—-20" ROCK "blacW rrpstaling,
G -@,\LAVEL\% ? - aphan:tog
200 Z —
ﬁu- € Sand, tmee % // ] ~encopntecd VeV oedorn at TET
‘)\\-\'\ Baryw.\ . WIG.S}‘ / / Y
[CLHINS Y f / _ ~AeiWed VMO 0E" hemme R 14!
% 6 — Then .onnP(\ and veset ppraval
— Lfoeajime
Roow f / a— =
e /( _ = Pusked coging ahead Fo 27370
i3 e T R Oaly bobtodh of hole wag
] NET i ole T
i \ iz — .
: o _ ZO'-Z\ Gu) <wnly &RAVEL
v w L g reoce S prmud et E
B e |
B I e — ZA = 2N T L - AN DY SQI:'LT'
pal = g _ greyish broun (geb, very Sof .
B o1 4
== ;“ H---| 10 .__: 4
Gai) — S ()RAUEL-(‘-*F e | Y sl 4 j Loy o [ Tl S AT
ML - <ANDY SELT ': - | 7z :-.."'lvf-‘mbfjs TULT4 W/.‘)/JZ
] gy
| ¢ ]
SAMPLE CONDITION AMPLE TYPES SPECIAL NOTES:
| DISTURBED NN\N\\Y| Good A.S. - Auger sample C.C. - Sonic Est. Volume of drill H,0 used: L{sonic)
FAIR LOST C.S. - Chunk sample (odex) D.P. - Direct Push Depth of H,0:
o ) S.S. - Split spoon Drum Na.: Date: Time:
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FIELD BOREHOLE LOG Borehole No. @ WL-BHI1Z-62
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I /’I,

FIELD BOREHOLE LOG Borehole No. "3 H Iz -03
Project Name: Y\.‘ Ko la.\c\ €:\le gps Coordinates: _ ProjectNo.: =14 36-60073 ( (YooY
Location: YeYsen Lale - Date \u/sfiz Time: 3200
Field Screening Method: fO-s51et 7Y PUC el orreen Depth: - i to
Baring Method: AiC Eek-g.ﬂ,i, Modet: - Deslbec v Contractor: Widaighty €ln Deilling
Casing/Berehole Diameter: _¢ 5/¢™ /= ‘A - Weather: {329 <upn vy Completed by: Lalnih Reg be
SAMPLES
DEEL:LH SOIL STRATIGRAPHY Sggrl-é-l{ ggi{g Con, [ Tyee | No. [ Recov | ¥ (v SAMPLE DESCRIPTION & BORING NOTES
] O 17 L - s ANDY ST
[ g— | Levone Eme@BV\ Goravel 4 SOrn
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. o ] 7 AW, S-S \
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sfmn“--" 35 Ve ~g £t ie A B, S
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o
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- BE S0 -l s loyey, SAND
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50 — -
| 35 236 RODIRER e Rocic,
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bo | BL -2 S - g o \hy
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05 — neoist Cobegonded o i I
— ] -
o ENL e 70 ] 27—~ GANY . e kY brown
LU 3‘“7’ Erre Shi _ LAV EL_ some Ycand, Fmee sIE
omege | meish, _— LIS ;
B | i - 7
80 | Loy hence @ — ZOS108Y L 50Tl Tine SEAD
1 $qoze am'de'\ _ Ocange  praish, '
€5 —
i _ ™ Cloy lonse ot 8O
L x #
quY e pnodTere 90 — =t grugel ol plor chige
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g5 =] — NOfe mMopishore cad
ozt Olb.z—;}l?")rn./.t;\ l{."x‘.‘)x..'n.d ql-{"
oy — C T
| 105 136" _ A M su-d _(nRAVEL,
i la; p— Lusne ‘a]\!'.‘ 2oy ng e ‘o darlec
Gl,'(\ 60(1\33)1 GeAveL _ fpean, AnOIst o
L - 1o —
i:’:;:tﬂ{-é‘ibgwwbmwn — ‘3_0. =136 WL = C"‘QAVEL}/ 5J—Lf.
waois', “6 — Sevh e <ice ’\3 Acrte L;mqn. rmisF .
2o | 35 31 SN SANIS Pme o]F
=g gmuql‘ daric gocy ot
§ E g— i
_ I37°- 134 S SAANT), Feme sdF
T — L3 | Sorne pfavel,  Vbraee C”au o
= ("(J\'\’.‘;?é'ﬂ w'\;_ﬂ\c,"'
EAMF'LE CONDITION SAMPLE TYPES SPECIAL NOTES:
DISTURBED [\\\\\| GOCD AS. - Auger sample C.C.- Sonic Est. Volume of drill H,0 used: Lisonic)
llll FAIR LOST C.S. - Chunk sample {odex) D.P. - Direct Push Depth of H,0:
S.S. - Split spoon Drum No.: Date: Time:
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FIELD BOREHOLE LOG Borehole Ne.

f [} 1 o
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FIELD BOREHOLE LOG soreho[i;’ria -QUIZ-673

Project Name: U ¥an L an )£\l GPS Coordinates: ProjectNo: W\ - |43 -0073 ([400)
Location: L..iu..‘« O T . ) - Date: 15/ 5/}7 Time: ek B-¥Ta)
* Field Screening Method: 10- 5.3 2% PUL Depth; .
Boring Method: Bt Ldhary Modet: M5 Deillecl Contractor: - Midniaht €3a_ prillina
Casing/Borefole Diameter: _¢*/¢" ] 7 ™ Weather: _L&mé_c_%,n" Completed by: _ (7)1 [in e by =
LES
pEPTH SOIL STRATIGRAPHY el | =P T 5:’:? e SAMPLE DESCRIPTION & BORING NOTES
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70— P 15— 1
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v | oo 3 ) :
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_ 175' 17 Se  OANTD come
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- - MmOSA s e S
1w . o
N AL SN- (D, i\
s —| i i A C Clg
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o | 3 v
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B [ & i k/ w0 — s
e = ~ . 18- 190" 4\ $irilor . color
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116 ] . . -
_ 144 + 197 s~ SAND,
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‘ ] Lemm ot e Aeie CY
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) 4% — L% T 3
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-] '
_ 205 o z%b (ﬂmpi‘!"&.n"‘ fOCLe
—: % ENCAUNnYerped at ~ 215"
SAMPLE CONDITION SAMPLE TYPES SPECIAL NOTES:
DISTURBED NNNNN GooDp A.S. - Auger sample C.C.- Sanic Est. Volume of drill H,0 used: Lisonic)
11111 FaR LOST C.S. - Chunk sample {odex) D.P.- Direct Push Depth of Ha0:
S.S. - Spiit spoon Drum No.; Date: Time:
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FIELD BOREHOLE LOG Borehole No. () L~ BH 12-0¥

Project Name: YuWon Land 6:Ms  GPS Coordinates: Project No.; L N T N o oY
Location: Wateon Lake Date: le/5/1z Time: lofco
Field Screening Method: — Depth: - — to o
Boring Method: Hir RokeCy Model: M5 Opltedn  Contractor: e Amqh!— S~ p;sn.,\q
Casing/Borehole Diameter: 7 2" fﬁ:,m‘-¢;) Weather: Gae Sing | ~ad Completed by: _(uloin " @Beebe
EPTH WELL DEPTH SAMPLES
Eev SOIL STRATISRACHY SKETCH | SCALE |Gand. ] Type | No. | Recov | PID (ppm) SAMPLE DESCRIPTION & BORING NOTES
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5 ) e, ,J/\ mmoist,
= E = - 5
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4o | 30 -23Y Sm
o =71 i)k qf,‘ — Bo' -3} a-ro.uetu SAND some s ]'\"
b L <) rSAND = : bt broun  meisk
. J
fo — - .
e 3¢ -Ho y‘r*(lu?-‘«u SAND, Froac silt
55 |
| o= 72%V =; “‘y SAND, some
b’ | gmug( Mo ist
gg‘__ 72 '~ 79" RocH _ derle grey, aphaar ki A
= Tl £ +a line.,
70" — ; X
| 7' - 21 4wl '—Sanéu L RAVEL,
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76— der < 6"67 —ONO IS
tw - 45 BI-%55 & - 5 v, L RAVEL
ik—_"—“—_ . Send dr.n/.-;"r Arr’uf\ ale
g5 __
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27 above Kol
Gm =
q5" ] 92' M - silby mRAVEL,
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] - Proclu:‘?rlf} (wtater a+ g27
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—]
SAMPLE CONDITION AMPLE TYPES SPECIAL NOTES:
DISTUREED NNN\N\N Goop A.S. - Auger sample C.C. - Sonic Est. Volume of drill H,0 used: L{sonic)
LOST C.S. - Chunk sample {odex) D.P. - Direct Push Depth of H,0:
S.8. - Split spoon Drum Na.: Date: Time:
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FIELD BOREHOLE LOG

10

Borehole%éf%” I"L-05

Project Name: 'V \ren Land &N GPS Coordinates: Project No.: W~ (136~ eo1s (Juoe)

N
L

Location: UWokoon Lake ; Date: \ef5/i2 Time: _13°2d8
Field Screening Method: 7% je-Slek Sthdd o Pvc Depth: . YA %5 76 &~
Boring Method: Asc tBors Model:  MH peMecw Contractor: Midntaht <Je o Diilie
Casing/Borehole Diameter: _~ *78% ' Weather: 5n Ouines Completed by: s Ly’ Ree b =
WELL | DEPTH SAMPLES
%i';{-” SOIL STRATIGRAPHY SKETCH | SCALE [Cond.] Type | No. | Revov | PID (o) SAMPLE DESCRIPTION & BORING NOTES
_ 0~ 8" &an- s\l CARAVEL . comm
‘_ 7| © — $and, \ight boun _ pm pi>d
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( s /é 1 6 — & - Rock, dergiey | clyshevng
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L g Wy q et
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e
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AMPLE NDIT]| SAMPLE TYPES SPECIAL NOTES:
DISTURBED [N\NN\N\Y] GOOD A.S. - Auger sample C.C. - Sonic Est. Volume of drill H,0 used: L{sonic)
FAIR LOST C.8. - Chunk sample (cdex) D.P. - Direct Push Depth of H,0:
§.S. - Split spoon Drum No.: Date: Time:
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FIELD BOREHOLE LOG

Borehole No, (B H1Z-05
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FIELD BOREHOLE LOG

/
Boring Number Rl =06 awl@ -0k Y Deph 2 o _gd (%” Sheet L of 2
o Project _Nokoe Land€ill _ossesspdant JobNoo LI ML~ or?d  Date  Whow 2U/10  Testalt bey i
Location llm%mm Lake /b Elevation Datum _(hepudndl Sucfimee
Casing _HLAY'EDcos r"?@%?. Lt Dyei M, ‘anc»f Casing Hammer, wt drop
Weather Soncee 2 L FYaon ey Sampler Hammer, wi drop
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E
GROUNDWATER DEVELOPMENT AND & Development
PURGING/SAMPLING DATA SHEET

O Purging/Sampling

WellNo: WL - MLIIL-O2 2 ProjectNo..  11-1420 - D073 /!‘HJO

Location: LuATsON) LAKE  SIV 14T /665176 Date: 30 Mé 2012 Time: ©O820

Weather: Suwmy /ediag Temperature: |\ Z_ Completed by: 3. MAROUNDSOLAY  A. RADGER
MONITORING WELL INFORMATION
Time of Measurement: _(OBIO Tidally influenced: D Yes Vﬁ
Depth to product: — Product thickness: vl One well volume: /
Depth to water Below Top of Casing: A 31.800metres  (B-A)2.0 = 6 ]E litres - for 2 51 mm (2.0 inch) diameter well @j S
Depth to Bottom of Well Below Top of Casing: B (0Z/5 metres (B-A)1.1 = litres - for a 38 mm (1.5 inch) diameter well sl O 8
Diameter Standpipe: c ©C mm Sample intake depth: metres - .

30, 7
EQUIPMENT LIST
pH and Temp. Meter: Model \/Sl Serial No. Calibration Buffers: !]/4- D'{ 010 il
Conductivity Mater: Model l Serial No. Calibration Solution: 113 et S
Dissolved Oxygen Meter: _ Model Serial No. 0 D.O. Chemet Ampoule L { L}-
Pump: DNone MVaema O Persalic O Submersible O Bailer Type: e
Pump Details: .
WELL DEVELOPMENT/PURGING .
Purge Volume:  Well. Vol. X = _~iffes /—
Avg. Flow Rate: S " Umin. Start: e Finishe
Volume Diss. O, Water
Temp. pH Cond. Redox
Ve | Remewd | 0 | ween | wmiem | ‘oW sy o Sant

CoUtDNT T ee T T ot p——o P
e (010 B o 15 g} =

n Plira
,.\;J& :\é_' PYQ ‘ 2
el i =

Comments:

Odour: OYes DONo Ifyes

Sheen: ~OYes ONo Ifyes Hydrocarbon-ike O OR Metaliic-ike O

Turbidity: Clear LI LER L DERE PTGk g Very Sitty

Container Size
- e 4om. | toom. | 250mL | somL | 1L | 2L | a1 e FIT—

O Piestic O Glass O Yes O Ne
DPiaslic | O Glass O Yes ONeo
OPiastic | O Glass OYes | ONo
O Piastic D Glass D Yes O No
OPiastic | D Glass OvYes | ONo
O Plastic | O Glass Oves | ONo
O Piastic O Glass OYes | ONo
D Piastic O Glass O Yes O No

SCN No. . Consumables: [J Waterra Tubing 0O HDPE/Tefion Tubing O Groundwater Filter

Field Dup. O Silicon Tubing 0 D.0. Ampoules o

cal BriMacd Forms\GW D and Purging Sampiing Data Sheet.docm




GROUNDWATER DEVELOPMENT AND
PURGING/SAMPLING DATA SHEET

¥ Development
&’Purging/Sampling

Well No.:

JalL-MLI’L 0|

N-1%26- 0033/ 1400

Project No.:

Location: IATSORN LA 4 S\IH‘\-‘Q-/ Q@Sﬂ éoo Date:

30-MA - 20 1) Time: Nt L

Weather: SN CALM

Temperature: |3~ Completed by: T} tnRAVARDSA A, BADYS BADGEY

MONITORING WELL INFORMATION m(
Time of Measurement: s0 Tidally Influenced: O Yes o
Depth to product:  ——  Product thickness: et One well volume:
Depth to water Below Top of Casing: A_G-2)8 metres  (B-A)2.0= 2.8 iitres -fora 51 mm (2.0 inch) diameter well = A
Depth to Bottom of Well Below Top of Casing: B 3.8SZ metres (B-Art1= lires - for a 38 mm (1.5 inch) diamster well C 9
Diameter Standpipe: C_<D mm Sample intake depth: 1S~ metres 9/
EQUIPMENT LIST LY
pH and Temp. Meter: Model YS ) Serial No. (s .5 Calibration Buffers: \A g 10
Conductivity Meter: Model Serial No. Calibration Solution: 14 %42
Dissolved Oxygen Meter: odel \ Serial No. v 0 D.O. Chemet Ampoule :
Pump: O None atera [ Peristaltic O Submersible O Bailer Type: =
Pump Details: 7 CB
WELL DEVELOPMENT/PURGING
Purge Volume: Well. Vol. X = litres
Avg. Flow Rate: L/min. Start: ’ Z'ZD Finish:
Volume Diss. O, Water
: Temp. pH Cond. Redox
Tme | Retovwd | e | weks | wSkm | oW o — B
1208 S 1941 6.6] (1079 10.08 Fo0F  vary sty
1229 [ 10 28] [¢.73 |I005 ID 40 F YIS Se- Licut SILT
Comments: s
Odour: O Yes B(o If yes
Sheen: O Yes o Ifyes Hydrocarbon-ike O OR  Metalic-like 0O
Turbidity: Clear [ LERE | FELT FEPETIE LI B b Very Silty
: Container Size
N e 4omi_| 1oml | 250ml | soomL | 1L | 2L | a1 e P
OPiastic | O Glass 25 DOYes | ONo
OPisstic | O Glass i T OvYes | ONo
OPiasic | DGlass | C} ~ DvYes | ONo
OPiastic | O Glass | ko DYes | ONo
DPlastic | DGlass | - cT Oves | ONo
OPlastic | O Glass h / OvYes | ONo
O Plastic O Glass OYes | ONo
DPiastic | O Glass OvYes | ONo
SCN No. Consumables: [ Waterra Tubing 0 HDPE/Tefion Tubing 0O Groundwater Filter
Field Dup. 0 Silicon Tubing 0O D.O. Ampoules =]
Ci\Users\BrMacdonald\DeskiopWew F D and Purging Sampiing Data Sheatdocm

.



GROUNDWATER DEVELOPMENT AND
PURGING/SAMPLING DATA SHEET

E’ﬁeveiopmant
Eﬂ»"!surging;’Sampling

Well No:  LIL~MWI2 - O ProjectNo.: |-\ 36 -OOT&,/IW
Location: (yhTeon) LMSE SO /459 Y Date: 20 MY L0 Time: 102D
Weather: gyn). Jumo S 1S Ky Temperature:  |(, Completed by:
MONITORING WELL INFORMATION
Time of Measurement: /030 Tidally influenced: O Yes D‘(o
Depth to product: Product thickness: = il One well volume:
Depth to water Below Top of Casing: AZ4.55 metres (B-Ar2.0 = g,505 L A__lires -fora 51 mm (2.0 inch) diameter well
Depth 1o Bottom of Well Below Top of Casing: B /9 . 155metres  (B-A)1.1 = lires - for a 38 mm (1.5 inch) diameter well
Diameter Standpipe: cC_SD mm Sample intake depth: metres
EQUIPMENT LIST
pH and Temp. Meter; Model vS5) Serial No. Wi % Calibration Buffers: w4 f‘f 010
Conductivity Meter: Model |, Serial No. Calibration Soiution: _)‘;’
Dissolved Oxygen Meter:  Model & Serial No. 0 D.O: Chemet Ampoule
Pump: DO None DOWatera 0O Peristaliic O Submersible O Bailer Type:
Pump Details:
WELL DEVELOPMENT/PURGING
Purge Volume: Well. Vol. X 34| = EhH- litres
Avg. Flow Rate: Limin. Start: 1035 Finish:
iy R\:’?‘E’,‘m’:" 5 (Unts (oSlem) ) ?E%Of N‘E; Emg
W3S | o Y55 sypkr pera P
N0 [ 20 (70 | munly _Bor S/ O TUuC< _mMvD oy
H0S | 2S [5.03[7 . B 17972,, 4.2 23| ey 5Ty
10O [ 4O 5.?? #52[3020 Z3) 2708
3
Comments: uLD NeT LTER ) = = 8D M vuCH D’EBSUP
Odour: O Yes Q/ If ye.sco BROKE é FiLyes — H’G‘{ Weg)DIT
Sheen: O Yes V)N;' Ifyes Hydrocarbon-ike O OR Metallic-ike O
Turbidity: .Ckaar IIIIIIIIIIII]IIII]]]IIIIII!III)Very_SDty
T . %m | 100m | 250m | somL | 1L | 2L | o1 S P
OPiestic | D Glass T OYes | ONo
OPiasic | O Giass o s OYes | Ono
DPissic | O Giass (|, Sk | W OYes | ONo
OPiastic | O Giass - e Oves | DNo
OPiastic | O Glass N Oves | ONo
OPlastic | O Glass OYes | ONo
OPiastic | O Glass DYes | ONo
DO Piastic | O Glass OYes | Ono
SCN No. Consumables: O Waterra Tubing 0 HDPE/Tefion Tubing O Groundwater Filtar
Field Dup. O Silicon Tubing 0 D.0. Ampouies o
CAUsersiBirh D Forms\GW Development and Purging Sampiing Dats Shest.doem
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GROUNDWATER DEVELOPMENT AND O Development

PURGING/SAMPLING DATA SHEET

O Purging/Sampling

WellNo: LJL-MUWIIZ-0D ProjectNo.: |\~ 1436 - 00732 / Y00
Location: LWIANTeON LIKKE S\W23 6 /665 104 Date: 36 MAN 2012 Tife: (5925
Weather: G SUJ ) WND S 1D K Temperature: | j Completed by: T m %)
MONITORING WELL INFORMATION
Time of Measurement: 032 Tidally influenced: O Yes Tﬂ( 22 R
Depth to product: __—" Product thickness: _—— One well volume: o 8 G
Depth to water Below Top of Casing: A %meﬁes (B-A)2.0 = ZE -z litres - for a 51 mm (2.0 inch) diameter well
Depth to Bottom of Well Below Top of Casing:. B 22 metres  (B-A)"1.1= litres - for a2 38 mm (1.5 inch) diameter well
Diameter Standpipe: G mm Sample intake depth: metres I q’ ]
EQUIPMENT LIST pe | 2
pH and Temp. Meter: Model Vg / Serial No. S Calibration Buffers: g./ 10 ———
Conductivity Meter: Model i Serial No. Calibration Solution: I3 % e
Dissolved Oxygen Meg"( Model 174 Serial No. ;;E 01 D.0. Chemet Ampoule ;
Pump: DO None atera [ Peristaltic 0 Submersible O Bailer Type:
Pump Details:
WELL DEVELOPMENT/PURGING
Purge Volume: Well. Vol. X = litres
Avg. Flow Rate: L/min. Start: 09 25 Finish:
A IR A o s
(L) o % {m)
DAZ0 | 1S |57 16.97] 189 108 | VERY SILTY
%3_:% 0 1495|241 | 635 1907 |_STWRT10G To CLEAT
0939 | 4S k.52 720 152] | 16,77 20,98 Mo CLEnR
D942 | 60 | 02724 | 473 @65 2+20/21.03
35 (437|224 | 47 @ (.30 21.0)
FB1 90 [43] |28 [t¥C / 121.6%
3561 ° Cotllecr | =@ imt%g l
| [ = |
g pn | | |
|
Comments:
Odour: O Yes % If yes
Sheen: O Yes E?(: lfyes Hydrocarbon-ike O OR  Metallic-ike O
Turbidity: Clear 11 I TTIITITIIITIRIT0TLI1011 VerySity
Container Size
A B 4 20mL | 100mL | 250mL | S00mL | 1L | 2L | 4L s ik
DPiasic | D Glass . OvYes | ONo |
O Piastc | O Giass Sy OYes | ONo | |
D Piestic | O Giass o AR ' g Dves | ONo
OPistic | D Giess A rrae. Dyes | ONo
OPiastic | O Glass P i i s Oves | One
O Piastic | D Glass e S OvYes | Ono
D Piastic | O Glass OvYes | ONo
0 Plastic DO Glass 0O Yes O No
SCN No. Consumables: O Waterra Tubing 0O HDPE/Tefion Tubing O Groundwater Filter
Field Dup. O Sliicon Tubing 0O D.O. Ampoules 2
CaUsers\B d\Desk Forms\GW D ang Purging Sampling Dai2 Shest.docm
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SLUG TEST ANALYISIS FOR WELL WL-MW12-01 (TEST #1)

Data Set: \..\WL-MW12-01 TEST 1 CB Jul.6.12 GP.aqgt
Date:ﬁ07/25/12 Time: 10:11:55

AQUIFER DATA
Saturated Thickness: 1.945m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (WL-MW12-01)

Initial Displacement: 0.562 m Static Water Column Height: 1.945 m
Total Well Penetration Depth: 3.05 m Screen Length: 3.05m
Casing Radius: 0.025 m Well Radius: 0.092 m
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0001869 m/sec y0=04111m




o a0

Normalized Head (m/m)

Time (sec)

SLUG TEST ANALYSIS FOR WELL WL-MW12-01 (TEST #2)

Data Set: \..\WL-MW12-01_TEST 2 CB_Jul.6.12 GP.agt
Date: 07/25/12 Time: 10:13:01

AQUIFER DATA
Saturated Thickness: 0.3 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (WL-MW12-01)

Initial Displacement: 0.562 m Static Water Column Height: 1.945m
Total Well Penetration Depth: 3.05 m Screen Length: 3.05m
Casing Radius: 0.025 m Well Radius: 0.092 m
Gravel Pack Porosity: 0.3
SOLUTION
AquiferModel: Confined Solution Method: Bouwer-Rice

K =0.0001666 m/sec y0 =0.4305 m
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0.01
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SLUG TEST ANALYSIS FOR WELL WL-MW12-01 (TEST #3)

Data Set: \..\WL-MW12-01 TEST 3 CB Jul.6.12 GP.agt
Date: 07/25/12 ' Time: 10:15:03

AQUIFER DATA
Saturated Thickness: 0.3 m Anisofropy Ratio (Kz/Kr): 1.

WELL DATA (WL-MW12-01)

Initial Displacement: 0.562 m Static Water Column Height: 1.945 m
Total Well Penetration Depth: 3.05 m Screen Length: 3.05m
Casing Radius: 0.025 m Well Radius: 0.092 m
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K =0.0002097 m/sec y0=0.4943 m
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SLUG TEST ANALYSIS FOR WELL WL-MW12-03

Data Set: L..\WL-MW12-03 Test 2 CB Jul.6.12 GP.agt
Date: 07/25/12 Time: 10:15:50

AQUIFER DATA
Saturated Thickness: 3.03 m Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (WL-MW12-03)

Initial Displacement: 0.844 m Static Water Column Height: 3.03 m
Total Well Penetration Depth: 3.05 m Screen Length: 3.05m
Casing Radius: 0.025 m Well Radius: 0.092 m
Gravel Pack Porosity: 0.3
SOLUTION
Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =0.0006734 m/sec y0 =0.2059 m




Normalized Head (m/m)
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SLUG TEST ANALYSIS FOR WELL WL-MW12-04

Data Set: \..\WL-MW12-04 Test 1 CB Jul.6.12 GP.agt
Date: 07/25/12 Time: 10:16:19

AQUIFER DATA
Saturated Thickness: 5.41 m Anisotropy Ratio (Kz/Kr). 1.

WELL DATA (WM-MW12-04)

Initial Displacement: 0.844 m Static Water Column Height: 5.41 m
Total Well Penetration Depth: 3.05 m Screen Length: 3.05m
Casing Radius: 0.025 m Well Radius: 0.092 m
SOLUTION
Aquifer Model: Confined Solution Method: Bouwer-Rice

K = 1.898E-6 m/sec y0 = 0.6849 m




Single-well Response Test
Data Sheet

[ Rising Head
[0 Falling Head

Well No.: Ll = paua L = ol
Location: Y ATE AN LA A
Project No.: W - 1U4%6 - 0023 / 1 Hoo
CompletedBy: A BeoGe™

Date: oYy -ISue —\2

Time: B:4o:

MONITORING WELL INFORMATION

Depth to water below top of casing:

Depth to bottom of well below top of casing:
Distance from top of pipe to ground surface:

Well casing diameter:
Borehold diameter:
Screen length:
Screened unit:

30 Y8 meters

5-9Y4 meters
7. 803 meters
meters
0-of meters (1 inch = 0.025 meters)
6. (& meters

(1 foot = 0.3048 meters)
(eg: sand, silt, clay)

EQUIPMENT LIST

E1 slug

Mass: kilograms
Length: Lo € meters
Diameter: (. 0335  meters

Pressure transducer serial #:

[J Bailer
Water column height:
Inside diameter:

and/or Volume of water removed:

os o322 660

Sampling Interval:

€0dﬁ;s or minutes (circle one)
L

meters
meters
litres

SINGLE-WELL RESPONSE TEST

Start time: S 4o Finishtime: (139
Time Elapsed Time | Water Level (m) Comments
Buo S.62 Ti in (DT s o Basegws)
&« S- B3 Sttty T
Bso 3- 855
852 S-8co
o 55 S5-8co
e e o SRR e e I e R
03] SUAG LN j
1 O34 SLAG G wx
(043 spG 3
1055 SLAG- 0 WS
1 o% St I
iy StinG 0-~¢
) St 1o
-”'SI StwlG g

\ \a (?




Single-well Response Test

Data Sheet

E"/ Rising Head
[] Falling Head

Well No.: WL-= mMmca il —a R
Location: LOAT o) LA RE
Project No.: W= (A36 ~ 00?2 {14 os
Completed By: i PrroGese

Date: OY ~ T — 1

Time: (S X

MONITORING WELL INFORMATION

Depth to water below top of casing:

26 VO meters
Depth to bottom of well below top of casing: 23 15 meters
- Distance from top of pipe to ground surface: meters
Well casing diameter: o OS meters (1 inch = 0.025 meters)
Borehold diameter: .18 meters
Screen length: {.o4% meters (1 foot = 0.3048 meters)
Screened unit: (eg: sand, silt, clay)
EQUIPMENT LIST
[ slug O Bailer
Mass: kilograms Water column height: meters
Length: 1-S meters Inside diameter: meters
Diameter: O-e33S meters and/or Volume of water removed: litres

Pressure transducer serial #:
Sampling Interval:

éeconé) or minutes (circle one)

SINGLE-WELL RESPONSE TEST

Start time: sy Finishtime: 3¢ 8
Time Elapsed Time | Water Level (m) Comments
[ (S Y Tk Tea (0-2 — oF¢ Bomvom)
[15 B Zo -qo0 D o )
12.0% 26-52
204 2092
| ZOS SLUG -~ oas
12 dLinG I
1219 SL AN~ Gt
{Lilk Stiae Tp
(235 SLG Oac
i 240 StinG T e
LUT DLital- orex
i 2% Sl Ie
{50l SLta coex
130 2 _lll.(’ﬂ QS




Single-well Response Test
Data Sheet

Eﬂ’/Rising Head

[0 Falling Head

Well

No.:

Location:
Project No.:
Completed By:
Date:

Time:
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— v
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MONITORING WELL INFORMATION

Depth to water below top of casing:

Depth to bottom of well below top of casing:
Distance from top of pipe to ground surface:
Well casing diameter:
Borehold diameter:
Screen length:
Screened unit:

24.Z2ZF meters

26.6% meters

meters

0 050 meters (1 inch = 0.025 meters)

meters
meters (1 foot = 0.3048 meters)
(eg: sand, silt, clay)

EQUIPMENT LIST
A" siug 0 Bailer
Mass: = kilograms Water column height: meters
Length: .5 meters Inside diameter: meters
Diameter: C-O33S meters and/or Volume of water removed: litres

Pressure transducer serial #:
Sampling Interval:

QO3 26086

|

—
@ or minutes (circle one)

SINGLE-WELL RESPONSE TEST

Start time: |7 -u4s Finishtime: |/ 02
Time Elapsed Time | Water Level (m) Comments
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WATSON LAKE SOLID WASTE DISPOSAL FACILITY
HYDROGEOLOGICAL ASSESSMENT
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Analytical Reports and Chain of Custody Forms
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2/22/2013 Table E-1 11-1436-0073/1400
Results of Water Analyses - Metals
[YTG Landfill Monitoring, Watson Lake, Yukon ]

SCN 174289-01 174289-02 174289-03 174289-04 174289-05
WATSON LAKE
Location Agquatic Life WL-MW12-01 WL-MW12-01D WL-MW12-03 WL-MW12-04 SURFACE
QA/QC CSR-AW FDA FD
Date (freshwater) 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12
Notes

Parameters
pH (field) 6.73 6.73 7.29 7.52 -
Temperature °C 6.81 6.81 4.31 5.74 -
Conductivity (uS/cm) 1005 1005 442 3020 -
Dissolved Oxygen (mg/L) 104 104 7.21 2.81 -
Laboratory Parameters
pH (laboratory) 7.72 7.75 8.1 7.84 7.83
Hardness (as CaCO3) 708 705 250 313 104
total dissolved solids 1090 1080 463 2960 155
Aggregate Organics
COD 73 64 22 56 39
dissolved organic carbon 16.3 16.5 3.10 3.62 9.13
Bacteriological
Coliform Bacteria - Fecal <2 <2 <2 <2 <2
Dissolved Metals
aluminum <0.010 <0.010 <0.010 86.5* 0.011
antimony 0.2 <0.00050 <0.00050 <0.00050 0.0026* <0.00050
arsenic 0.05 0.00028 0.00029 0.00024 0.00659* 0.00051
barium 10 0.046 0.046 0.079 0.17* 0.039
beryllium 0.053 <0.0050 <0.0050 <0.0050 <0.025* <0.0050
bismuth <0.20 <0.20 <0.20 <1.0* <0.20
boron 50 1.42 1.47 <0.10 <0.50* <0.10
cadmium 0.0001 - 0.0006 H/P <0.00020 <0.00020 <0.00020 <0.0010* <0.00020
calcium 176 176 75.3 71.9* 26
chromium 0.010", 0.090" Y, <0.0020 <0.0020 <0.0020 <0.010* <0.0020
cobalt 0.04 <0.010 <0.010 <0.010 <0.050* <0.010
copper 0.020 - 0.090 H 0.0072 0.0075 <0.0010 0.0214* <0.0010
iron 0.049 0.055 <0.030 26.7* 0.86
lead H <0.00050 <0.00050 <0.00050 0.0214* <0.00050
lithium <0.010 <0.010 <0.010 0.098* <0.010
magnesium 65.1 64.4 15.1 32.3* 9.49
manganese 0.0668 0.0604 0.244 0.455 0.857
mercury 0.001 <0.00020 <0.00020 <0.00020 <0.00020* <0.00020
molybdenum 10 <0.030 <0.030 <0.030 <0.15* <0.030
nickel 0.250-15 H <0.050 <0.050 <0.050 <0.25* <0.050
phosphorus <0.30 <0.30 <0.30 <1.5* <0.30
potassium 7.52 7.53 2.72 7.76* 1.14
selenium 0.01 <0.0010 <0.0010 <0.0010 <0.0010
silicon 13 13 9.11 214* 4.97
silver H <0.010 <0.010 <0.010 <0.050* <0.010
sodium 46.7 48 50.7 970* 35
strontium 0.62 0.631 0.209 1.08* 0.0793
thallium <0.20 <0.20 <0.20 <1.0% <0.20
tin <0.030 <0.030 <0.030 <0.15* <0.030
titanium 1 <0.010 <0.010 0.013 0.825* <0.010
uranium 3 0.00683 0.0068 0.00242 0.0272* 0.00024
vanadium <0.030 <0.030 <0.030 <0.15* <0.030
zinc H/P <0.050 <0.050 <0.050 <0.25* <0.050
Other Inorganics
bicarbonate (CaCO3) 207 214 135 318 101
carbonate (CaCO3) <2.0 <2.0 <2.0 <1.0 <2.0
hydroxide (CaCO3) <2.0 <2.0 <2.0 <1.0 <2.0
total alkalinity (CaCO3) 207 214 135 318 101
ammonia pHIT 0.0095 <0.0050 0.0091 0.87 <0.0050
bromide (free) 2.07 2.07 0.36 <1.0 0.08
chloride 1500 191 187 33.8 287 9.88
fluoride 2-3 H <0.20 <0.20 0.15 <0.40 0.117
nitrate (as N) 400 7.55 4.28 2.25 3.82 <0.0050
nitrite (as N) 02-2 Cl 0.802 1.37 0.0244 0.248 <0.0010
total Kjeldahl nitrogen 221 1.54 0.215 4.18 0.411
sulphate 354 347 178 4.54

Notes:

All concentrations in milligrams per litre (mg/L), unless otherwise noted.

Standards from the Contaminated Sites Regulation (CSR), its associated Schedules (Schedules 6 and 10) and
Technical Guidance Documents, enacted in 1997, and updated from time to time (includes May 31, 2011 updates).
Land Use abbreviations: AW (Aquatic Life) and DW (Drinking Water).

P = Protocol 10

H = standard is Hardness dependent

CL = standard is chloride dependent

pH = standard is pH dependent

V= Standard is valence dependent V1 refers to chromium VI and 11 refers to chromium 11

T = standard varies with temperature

MCS = Most Conservative Standard

FDA = field duplicate available

FD = field duplicate

QA/QC = quality assurance/quality control

SCN = sample control number

Italics indicates standard is below detection limit.

COC = Chain of Custody

* = Samples tested for dissolved metals were unfiltered
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Table E-2
Results of Water Analyses - Hydrocarbons
[YTG Landfill Monitoring, Watson Lake, Yukon ]

11-1436-0073/1400

SCN 174289-01 174289-02 174289-03 174289-04 174289-05
WATSON LAKE
Location Aguatic Life WL-MW12-01 WL-MW12-01D WL-MW12-03 WL-MW12-04 SURFACE
QA/QC CSR-AW FDA FD
Date (freshwater) 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12
Notes

Monoaromatic Hydrocarbons
benzene 4 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
ethylbenzene 2 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
styrene 0.72 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
toluene 0.39 <0.00050 <0.00050 <0.00060 <0.0040 <0.00050
ortho-xylene <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
meta- & para-xylene <0.00050 <0.00050 <0.00050 0.00071 <0.00050
total xylene <0.00075 <0.00075 <0.00075 <0.00075 <0.00075
VHWs 10 15 <0.10 <0.10 <0.10 <0.10 <0.10
VPHW 15 <0.10 <0.10 <0.10 <0.10 <0.10
Polycyclic Aromatic Hydrocarbons
acenaphthene <0.000050 <0.000050 <0.000050 <0.00030 <0.000050
acenaphthylene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
acridine 0.0005 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
anthracene 0.001 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
benzo(a)anthracene 0.001 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
benzo(a)pyrene 0.0001 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
benzo(b)fluoranthene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
benzo(g,h,i)perylene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
benzo(k)fluoranthene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
chrysene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
dibenzo(a,h)anthracene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
fluoranthene 0.002 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
fluorene 0.12 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
indeno(1,2,3-c,d)pyrene <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
naphthalene 0.01 <0.000050 <0.000050 <0.000050 <0.00020 <0.000050
phenanthrene 0.003 <0.000050 <0.000050 <0.000050 <0.000060 <0.000050
pyrene 0.0002 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
quinoline 0.034 <0.00020 <0.00020 <0.000050 <0.000050 <0.000050
Other Hydrocarbons
EPHWi0.1 <0.25 <0.25 <0.25 2.33 <0.25
EPHWq.3, 0.54 0.44 <0.25 2.60 <0.25
LEPHwW <0.25 <0.25 <0.25 <0.25
HEPHw 0.54 0.44 <0.25 2.60 <0.25
Miscellaneous Organics
methy| tertiary butyl ether (MTBE) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chlorinated Hydrocarbons
bromodichloromethane (BDCM) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
tribromomethane (bromoform) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
tetrachloromethane (carbon tetrachloride) 0.13 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
monochlorobenzene (chlorobenzene) 0.013 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
dibromochloromethane (DBCM) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
chloroethane (ethyl chloride) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
trichloromethane (chloroform) 0.02 <0.0010 <0.0010 <0.0010 0.0013 <0.0010
chloromethane (methyl chloride) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
1,2-dichlorobenzene 0.007 <0.00070 <0.00070 <0.00070 <0.00070 <0.00070
1,3-dichlorobenzene 1.5 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,4-dichlorobenzene 0.26 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1-dichloroethane <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-dichloroethane <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1-dichloroethylene (1,1-dichloroethene) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-dichloroethylene (cis) (1,2-dichloroethene (cis)) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-dichloroethylene (trans) (1,2-dichloroethene (trans)) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,3-dichloropropene <0.0014 <0.0014 <0.0014 <0.0014 <0.0014
dichloromethane (methylene chloride) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
1,2-dichloropropane (propylene dichloride) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
cis-1,3-Dichloropropylene <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
trans-1,3-Dichloropropylene <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,1,2-tetrachloroethane <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,2,2-tetrachloroethane <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
tetrachloroethylene (1,1,2,2-tetrachloroethene) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,1-trichloroethane <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,2-trichloroethane <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
trichloroethylene (1,1,2-trichloroethene) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
trichlorofluromethane (freon 11) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
vinyl chloride (chloroethene) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Notes:

All concentrations in milligrams per litre (mg/L), unless otherwise noted.
Standards from the Contaminated Sites Regulation (CSR), its associated Schedules (Schedules 6 and 10) and

Technical Guidance Documents, enacted in 1997, and updated from time to time (includes May 31, 2011 updates).

Land Use abbreviations: AW (Aquatic Life); IW (Irrigation); LW (Livestock); and DW (Drinking Water).

FDA = field duplicate available

FD = field duplicate

QA/QC = quality assurance/quality control
SCN = sample control number

COC = Chain of Custody

EPHw,q 14 = extractable petroleum hydrocarbons, carbon range 10-19

LEPHw = light extractable petroleum hydrocarbons

Where water use for the protection of aquatic life applies, the standards for EPHw;q 14 is equivalent to LEPHw, when no LEPHw analysis is undertaken.

VPHw = volatile petroleum hydrocarbons
VHwg.,o = volatile hydrocarbons, carbon range 6-10

Where water use for the protection of aquatic life applies, the standards for VHw6-10 equivalent to VPHw, when no VPHw analysis is undertaken.

PAH = polycyclic aromatic hydrocarbon
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Table E-3
Results of Quality Control Analyses - Metals

[YTG Landfill Monitoring, Watson Lake, Yukon]

11-1436-0073/1400

SCN 174289-01 174289-02
Location WL-MW12-01  WL-MW12-01D Method Relative Difference
QA/QC FDA FD Detection Mean Percent Factor

Date 30-MAY-12 30-MAY-12 Limit Difference (DF)
Laboratory Parameters
pH (laboratory) 7.72 7.75 0.10 7.735 0.39% NA
Hardness (as CaCO3) 708 705 0.50 706.5 0.42% NA
total dissolved solids 1090 1080 10 1085 0.92% NA
Aggregate Organics
CoD 73 64 20 68.5 NA 0.45
dissolved organic carbon 16.3 16.5 1.0 16.4 1.22% NA
Bacteriological
Coliform Bacteria - Fecal <2 <2 2 NC NC NA
Dissolved Metals
aluminum <0.010 <0.010 0.010 NC NC NA
antimony <0.00050 <0.00050 0.00050 NC NC NA
arsenic 0.00028 0.00029 0.00010 0.000285 NA 0.10
barium 0.046 0.046 0.020 0.046 NA 0.00
beryllium <0.0050 <0.0050 0.0050 NC NC NA
bismuth <0.20 <0.20 0.20 NC NC NA
boron 1.42 1.47 0.10 1.445 3.46% NA
cadmium <0.00020 <0.00020 0.00020 NC NC NA
calcium 176 176 0.10 176 0.00% NA
chromium <0.0020 <0.0020 0.0020 NC NC NA
cobalt <0.010 <0.010 0.010 NC NC NA
copper 0.0072 0.0075 0.0010 0.00735 4.08% NA
iron 0.049 0.055 0.030 0.052 NA 0.20
lead <0.00050 <0.00050 0.00050 NC NC NA
lithium <0.010 <0.010 0.010 NC NC NA
magnesium 65.1 64.4 0.10 64.75 1.08% NA
manganese 0.0668 0.0604 0.0020 0.0636 10.06% NA
mercury <0.00020 <0.00020 0.00020 NC NC NA
molybdenum <0.030 <0.030 0.030 NC NC NA
nickel <0.050 <0.050 0.050 NC NC NA
phosphorus <0.30 <0.30 0.30 NC NC NA
potassium 7.52 7.53 0.10 7.525 0.13% NA
selenium <0.0010 <0.0010 0.0010 NC NC NA
silicon 13 13 0.050 13 0.00% NA
silver <0.010 <0.010 0.010 NC NC NA
sodium 46.7 48 2.0 47.35 2.75% NA
strontium 0.62 0.631 0.0050 0.6255 1.76% NA
thallium <0.20 <0.20 0.20 NC NC NA
tin <0.030 <0.030 0.030 NC NC NA
titanium <0.010 <0.010 0.010 NC NC NA
uranium 0.00683 0.0068 0.00010 0.006815 0.44% NA
vanadium <0.030 <0.030 0.030 NC NC NA
zinc <0.050 <0.050 0.050 NC NC NA
Other Inorganics
bicarbonate (CaCO3) 207 214 2.0 210.5 3.33% NA
carbonate (CaCO3) <2.0 <2.0 2.0 NC NC NA
hydroxide (CaCO3) <2.0 <2.0 2.0 NC NC NA
total alkalinity (CaCO3) 207 214 2.0 210.5 3.33% NA
ammonia 0.0095 <0.0050 0.0050 NC NC NA
bromide (free) 2.07 2.07 0.50 2.07 NA 0.00
chloride 191 187 5.0 189 2.12% NA
fluoride <0.20 <0.20 0.20 NC NC NA
nitrate (as N) 7.55 4.28 0.050 5.915 55.28% NA
nitrite (as N) 0.802 1.37 0.010 1.086 52.30% NA
total Kjeldahl nitrogen 221 1.54 0.25 1.875 35.73% NA
sulphate 354 347 5.0 350.5 2.00% NA
Notes:
All concentrations in milligrams per litre (mg/L), unless otherwise noted.
Method Detection Limit indicates the minimum concentration that could be measured by laboratory instrumentation for a specific sample.
Mean indicates the mean or average value calculated of a field duplicate pair (the FDA and the FD).
Relative Percent Difference is calculated when the mean value is greater than five times the method detection limit; Golder's internal QA/QC target is less than 35%.
Difference Factor is calculated when the mean value is less than five times the method detection limit; Golder's internal QA/QC target is less than 2.
NC = Not Calculated
NA = not applicable
FDA = field duplicate available
FD = field duplicate
QA/QC = quality assurance/quality control
SCN = sample control number
COC = Chain of Custody
BOLD font indicates the parameter analysed exceeds Golder's internal QA/QC targets.
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Table E-4

Results of Quality Control Analyses - Hydrocarbons
[YTG Landfill Monitoring, Watson Lake, Yukon]

11-1436-0073/1400

SCN 174289-01 174289-02
Location WL-MW12-01  WL-MW12-01D Method Relative Difference
QA/QC FDA FD Detection Mean Percent Factor
Date 30-MAY-12 30-MAY-12 Limit Difference (DF)

Monoaromatic Hydrocarbons

benzene <0.00050 <0.00050 0.00050 NC NC NA
ethylbenzene <0.00050 <0.00050 0.00050 NC NC NA
styrene <0.00050 <0.00050 0.00050 NC NC NA
toluene <0.00050 <0.00050 0.00050 NC NC NA
ortho-xylene <0.00050 <0.00050 0.00050 NC NC NA
meta- & para-xylene <0.00050 <0.00050 0.00050 NC NC NA
total xylene <0.00075 <0.00075 0.00075 NC NC NA
VHwWe.19 <0.10 <0.10 0.10 NC NC NA
VPHwW <0.10 <0.10 0.10 NC NC NA
Polycyclic Aromatic Hydrocarbons

acenaphthene <0.000050 <0.000050 0.000050 NC NC NA
acenaphthylene <0.000050 <0.000050 0.000050 NC NC NA
acridine <0.000050 <0.000050 0.000050 NC NC NA
anthracene <0.000050 <0.000050 0.000050 NC NC NA
benzo(a)anthracene <0.000050 <0.000050 0.000050 NC NC NA
benzo(a)pyrene <0.000010 <0.000010 0.000010 NC NC NA
benzo(b)fluoranthene <0.000050 <0.000050 0.000050 NC NC NA
benzo(g,h,i)perylene <0.000050 <0.000050 0.000050 NC NC NA
benzo(k)fluoranthene <0.000050 <0.000050 0.000050 NC NC NA
chrysene <0.000050 <0.000050 0.000050 NC NC NA
dibenzo(a,h)anthracene <0.000050 <0.000050 0.000050 NC NC NA
fluoranthene <0.000050 <0.000050 0.000050 NC NC NA
fluorene <0.000050 <0.000050 0.000050 NC NC NA
indeno(1,2,3-c,d)pyrene <0.000050 <0.000050 0.000050 NC NC NA
naphthalene <0.000050 <0.000050 0.000050 NC NC NA
phenanthrene <0.000050 <0.000050 0.000050 NC NC NA
pyrene <0.000050 <0.000050 0.000050 NC NC NA
quinoline <0.00020 <0.00020 0.00020 NC NC NA
Other Hydrocarbons

EPHW,.19 <0.25 <0.25 0.25 NC NC NA
EPHW,g.3, 0.54 0.44 0.25 0.49 NA 0.40
LEPHwW <0.25 <0.25 0.25 NC NC NA
HEPHw 0.54 0.44 0.25 0.49 NA 0.40
Miscellaneous Organics

methy!| tertiary butyl ether (MTBE) <0.00050 <0.00050 0.00050 NC NC NA
Chlorinated Hydrocarbons

bromodichloromethane (BDCM) <0.0010 <0.0010 0.0010 NC NC NA
tribromomethane (bromoform) <0.0010 <0.0010 0.0010 NC NC NA
tetrachloromethane (carbon tetrachloride) <0.00050 <0.00050 0.00050 NC NC NA
monochlorobenzene (chlorobenzene) <0.0010 <0.0010 0.0010 NC NC NA
dibromochloromethane (DBCM) <0.0010 <0.0010 0.0010 NC NC NA
chloroethane (ethyl chloride) <0.0010 <0.0010 0.0010 NC NC NA
trichloromethane (chloroform) <0.0010 <0.0010 0.0010 NC NC NA
chloromethane (methyl chloride) <0.0050 <0.0050 0.0050 NC NC NA
1,2-dichlorobenzene <0.00070 <0.00070 0.00070 NC NC NA
1,3-dichlorobenzene <0.0010 <0.0010 0.0010 NC NC NA
1,4-dichlorobenzene <0.0010 <0.0010 0.0010 NC NC NA
1,1-dichloroethane <0.0010 <0.0010 0.0010 NC NC NA
1,2-dichloroethane <0.0010 <0.0010 0.0010 NC NC NA
1,1-dichloroethylene (1,1-dichloroethene) <0.0010 <0.0010 0.0010 NC NC NA
1,2-dichloroethylene (cis) (1,2-dichloroethene (cis)) <0.0010 <0.0010 0.0010 NC NC NA
1,2-dichloroethylene (trans) (1,2-dichloroethene (trans)) <0.0010 <0.0010 0.0010 NC NC NA
1,3-dichloropropene <0.0014 <0.0014 0.0014 NC NC NA
dichloromethane (methylene chloride) <0.0050 <0.0050 0.0050 NC NC NA
1,2-dichloropropane (propylene dichloride) <0.0010 <0.0010 0.0010 NC NC NA
cis-1,3-Dichloropropylene <0.0010 <0.0010 0.0010 NC NC NA
trans-1,3-Dichloropropylene <0.0010 <0.0010 0.0010 NC NC NA
1,1,1,2-tetrachloroethane <0.0010 <0.0010 0.0010 NC NC NA
1,1,2,2-tetrachloroethane <0.0010 <0.0010 0.0010 NC NC NA
tetrachloroethylene (1,1,2,2-tetrachloroethene) <0.0010 <0.0010 0.0010 NC NC NA
1,1,1-trichloroethane <0.0010 <0.0010 0.0010 NC NC NA
1,1,2-trichloroethane <0.0010 <0.0010 0.0010 NC NC NA
trichloroethylene (1,1,2-trichloroethene) <0.0010 <0.0010 0.0010 NC NC NA
trichlorofluromethane (freon 11) <0.0010 <0.0010 0.0010 NC NC NA
vinyl chloride (chloroethene) <0.0010 <0.0010 0.0010 NC NC NA
Notes:

All concentrations in milligrams per litre (mg/L), unless otherwise noted.

Method Detection Limit indicates the minimum concentration that could be measured by laboratory instrumentation for a specific sample.

Mean indicates the mean or average value calculated of a field duplicate pair (the FDA and the FD).

Relative Percent Difference is calculated when the mean value is greater than five times the method detection limit; Golder's internal QA/QC target is less than 35%.

Difference Factor is calculated when the mean value is less than five times the method detection limit; Golder's internal QA/QC target is less than 2.

NC = Not Calculated

NA = not applicable

FDA = field duplicate available

FD = field duplicate

QA/QC = quality assurance/quality control

SCN = sample control number

COC = Chain of Custody

BOLD font indicates the parameter analysed exceeds Golder's internal QA/QC targets.
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Version: FINAL
Sam ple ID L1155320-1 L1155320-2 L1155320-3 L1155320-4 L1155320-5
Description GW GW GW GW GW
Sampled Date 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12
Sampled Time 12:25 12:45 09:50 11:10 13:30
Client ID WL-MW12-01 WL-MW12-01D WL-MW12-03 WL-MW12-04 WAS‘I'SRC’)'L\IAIE:/EKE
Grouping Analyte
WATER
Physical Tests Hardness (as CaCO3) (mg/L) 708 705 250 313 104
pH (pH) 7.72 7.75 8.10 7.84 7.83
Total Dissolved Solids (mg/L) 1090 1080 463 2960 155
Anions and Alkalinity, Bicarbonate (as CaCO3) (mg/L) 207 214 135 318 101
Nutrients
Alkalinity, Carbonate (as CaCO3) (mg/L) <20 <2.0 <2.0 <1.0 <2.0
Alkalinity, Hydroxide (as CaCO3) (mg/L) <2.0 <20 <2.0 <1.0 <2.0
Alkalinity, Total (as CaCO3) (mg/L) 207 214 135 318 101
Ammonia, Total (as N) (mg/L) 0.0095 <0.0050 0.0091 0.870 <0.0050
. DLM
Bromide (Br) (mg/L) 2.07 2.07 0.36 <1.0 0.080
Chloride (CI) (mg/L) 191 187 338 287 9.88
. DLM DLM DLM
Fluoride (F) (mg/L) <0.20 <0.20 0.15 <0.40 0.117
Nitrate (as N) (mg/L) 7.55 4.28 2.25 3.82 <0.0050
Nitrite (as N) (mg/L) 0.802 1.37 0.0244 0.248 <0.0010
Total Kjeldahl Nitrogen (mg/L) 201 154 0215 418 0.411
Sulfate (SO4) (mg/L) 354 347 178 1770 4.54
Organic / Dissolved Organic Carbon (mg/L) 16.3 16.5 3.10 3.62 9.13
Inorganic Carbon
Bacteriological Coliform Bacteria - Fecal (MPN/100mL) <2 PErR <2 PERR <2 PERR <2 PERR <2 PERR
Tests
Dissolved Metals Dissolved Metals Filtration Location FIELD FIELD EIELD LAB FIELD
Aluminum (Al)-Dissolved (mg/L) <0.010 <0.010 <0.010 86.5 0.011
Antimony (Sh)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 0.0026 <0.00050
Arsenic (As)-Dissolved (mg/L) 0.00028 0.00029 0.00024 0.00659 0.00051
Barium (Ba)-Dissolved (mg/L) 0.046 0.046 0.079 0.17 0.039
Beryllium (Be)-Dissolved (mg/L) <0.0050 <0.0050 <0.0050 <0.025 <0.0050
Bismuth (Bi)-Dissolved (mg/L) <0.20 <0.20 <0.20 <1.0 <0.20
. DLA
Boron (B)-Dissolved (mg/L) 1.42 1.47 <0.10 <0.50 <0.10
. . DLA
Cadmium (Cd)-Dissolved (mg/L) <0.00020 <0.00020 <0.00020 <0.0010 <0.00020
Calcium (Ca)-Dissolved (mg/L) 176 176 75.3 71.9 26.0
. . DLA
Chromium (Cr)-Dissolved (mg/L) <0.0020 <0.0020 <0.0020 <0.010 <0.0020
. DLA
Cobalt (Co)-Dissolved (mg/L) <0.010 <0.010 <0.010 <0.050 <0.010
Copper (Cu)-Dissolved (mg/L) 0.0072 0.0075 <0.0010 0.0214 <0.0010
Iron (Fe)-Dissolved (mg/L) 0.049 0.055 <0.030 26.7 0.860
Lead (Pb)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 0.0214 <0.00050
Lithium (Li)-Dissolved (mg/L) <0.010 <0.010 <0.010 0.098 <0.010
Magnesium (Mg)-Dissolved (mg/L) 65.1 64.4 15.1 32.3 9.49
Manganese (Mn)-Dissolved (mg/L) 0.0668 0.0604 0.244 0.455 0.857
Mercury (Hg)-Dissolved (mg/L) <0.00020 <0.00020 <0.00020 <0.00020 <0.00020

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L1155320-1 L1155320-2 L1155320-3 L1155320-4 L1155320-5
Description GW GW GW GW GW
Sampled Date 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12
Sampled Time 12:25 12:45 09:50 11:10 13:30
Client ID WL-MW12-01 WL-MW12-01D WL-MW12-03 WL-MW12-04 WA;—SS;\‘AIE;AEKE
Grouping Analyte
WATER
Dissolved Metals Molybdenum (Mo)-Dissolved (mg/L) <0.030 <0.030 <0.030 <0.15 DA <0.030
Nickel (Ni)-Dissolved (mg/L) <0.050 <0.050 <0.050 <025 <0.050
Phosphorus (P)-Dissolved (mg/L) <0.30 <0.30 <0.30 <15 oA <0.30
Potassium (K)-Dissolved (mg/L) 752 753 272 776 1.14
Selenium (Se)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 0.0123 <0.0010
Silicon (Si)-Dissolved (mg/L) 13.0 13.0 9.11 214 4.97
Silver (Ag)-Dissolved (mg/L) <0.010 <0.010 <0.010 <0.050 <0.010
Sodium (Na)-Dissolved (mg/L) 46.7 48.0 50.7 970 35
Strontium (Sr)-Dissolved (mg/L) 0.620 0.631 0.209 108 0.0793
Thallium (TI)-Dissolved (mg/L) <0.20 <0.20 <0.20 ao <0.20
Tin (Sn)-Dissolved (mg/L) <0.030 <0.030 <0.030 <015 <0.030
Titanium (Ti)-Dissolved (mg/L) <0.010 <0.010 0.013 0.825 <0.010
Uranium (U)-Dissolved (mg/L) 0.00683 0.00680 0.00242 0.0272 0.00024
Vanadium (V)-Dissolved (mg/L) <0.030 <0.030 <0.030 <015 <0.030
Zinc (Zn)-Dissolved (mg/L) <0.050 <0.050 <0.050 <025 <0.050
Aggregate COD (mg/L) 73 64 22 56 39
Organics
Volatile Organic  Benzene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Compounds
Bromodichloromethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Bromoform (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Carbon Tetrachloride (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Chlorobenzene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Dibromochloromethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Chloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Chloroform (mg/L) <0.0010 <0.0010 <0.0010 0.0013 <0.0010
Chloromethane (mgiL) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
1.2-Dichlorobenzene (mg/L) <0.00070 <0.00070 <0.00070 <0.00070 <0.00070
1,3-Dichlorobenzene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,4-Dichlorobenzene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1-Dichloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,2-Dichloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1-Dichloroethylene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
cis-1,2-Dichloroethylene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
trans-1,2-Dichloroethylene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,3-Dichloropropene (cis & trans) (mg/L) <0.0014 <0.0014 <0.0014 <0.0014 <0.0014
Dichloromethane (mg/L) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050
1,2-Dichloropropane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sample ID L1155320-1 L1155320-2 L1155320-3 L1155320-4 L1155320-5
Description GW GW GW GW GW
Sampled Date | 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12
Sampled Time 12:25 12:45 09:50 11:10 13:30
Client ID WL-MW12-01 WL-MW12-01D WL-MW12-03 WL-MW12-04 WAS‘I'SRC’)'L\IAIE:/EKE
Grouping Analyte
WATER
Volatile Organic cis-1,3-Dichloropropylene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Compounds
trans-1,3-Dichloropropylene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Ethylbenzene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Methyl t-butyl ether (MTBE) (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Styrene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
1,1,1,2-Tetrachloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,2,2-Tetrachloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Tetrachloroethylene (mgiL) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Toluene (mgiL) <0.00050 <0.00050 <0.00060 <0.0040 <0.00050
1,1,1-Trichloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
1,1,2-Trichloroethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Trichloroethylene (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Trichlorofluoromethane (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Vinyl Chloride (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
ortho-Xylene (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
meta- & para-Xylene (mg/L) <0.00050 <0.00050 <0.00050 0.00071 <0.00050
Xylenes (mg/L) <0.00075 <0.00075 <0.00075 <0.00075 <0.00075
Surrogate: 4-Bromofluorobenzene (SS) (%) 101.7 99.2 102.5 102.0 101.7
Surrogate: 1,4-Difluorobenzene (SS) (%) 105.2 104.6 105.5 100.0 105.3
Hydrocarbons EPH10-19 (mg/L) <0.25 <0.25 <0.25 2.33 <0.25
EPH19-32 (mg/L) 0.54 0.44 <0.25 2.60 <0.25
LEPH (mg/L) <0.25 <0.25 <0.25 2.33 <0.25
HEPH (mg/L) 0.54 0.44 <0.25 2.60 <0.25
Volatile Hydrocarbons (VH6-10) (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10
VPH (C6-C10) (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10
Surrogate: 3,4-Dichlorotoluene (SS) (%) 79.5 103.4 105.9 95.1 109.1
Z%:ZEICIC Acenaphthene (mg/L) <0.000050 <0.000050 <0.000050 <0.00030 <0.000050
Hydrocarbons
Acenaphthylene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Acridine (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Anthracene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benz(a)anthracene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benzo(a)pyrene (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Benzo(b)fluoranthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benzo(g,h,iperylene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Benzo(k)fluoranthene (mgiL) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Chrysene (mg/L) 0.000050 0.000050 0.000050 0.000050 <0.000050

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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Sam ple ID L1155320-1 L1155320-2 L1155320-3 L1155320-4 L1155320-5
Description GW GW GW GW GW
Sampled Date 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12 30-MAY-12
Sampled Time 12:25 12:45 09:50 11:10 13:30
CIient ID WL-MW12-01 WL-MW12-01D WL-MW12-03 WL-MW12-04 WATSON LAKE
SURFACE
Grouping Analyte
WATER
Polycyclic Dibenz(a,h)anthracene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Aromatic
Hydrocarbons
Fluoranthene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Fluorene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Indeno(1,2,3-c,d)pyrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
DLM
Naphthalene (mg/L) <0.000050 <0.000050 <0.000050 <0.00020 <0.000050
DLM
Phenanthrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000060 <0.000050
Pyrene (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
. . DLM DLM
Quinoline (mg/L) <0.00020 <0.00020 <0.000050 <0.000050 <0.000050
Surrogate: Acenaphthene d10 (%) 92.0 02.3 95.9 100.2 99.1
Surrogate: Acridine d9 (%) 118.8 98.2 102.1 90.8 105.0
Surrogate: Chrysene d12 (%) 87.1 90.4 93.1 96.4 98.2
Surrogate: Naphthalene d8 (%) 95.1 90.0 99.4 87.9 97.6
Surrogate: Phenanthrene d10 (%) 103.8 96.5 99.7 87.9 102.1

* Please refer to the Reference Information section for an explanation of any qualifiers detected.
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QC Samples with Qualifiers & Comments:

QC Type Description Parameter Qualifier Applies to Sample Number(s)
Duplicate Aluminum (Al)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Chromium (Cr)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Lead (Pb)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Selenium (Se)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Zinc (Zn)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Aluminum (Al)-Dissolved DLA L1155320-4

Duplicate Cadmium (Cd)-Dissolved DLA L1155320-4

Duplicate Chromium (Cr)-Dissolved DLA L1155320-4

Duplicate Lead (Pb)-Dissolved DLA L1155320-4

Duplicate Selenium (Se)-Dissolved DLA L1155320-4

Duplicate Zinc (Zn)-Dissolved DLA L1155320-4

Duplicate Beryllium (Be)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Bismuth (Bi)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Molybdenum (Mo)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Phosphorus (P)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Silver (Ag)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Thallium (Tl)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Tin (Sn)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Titanium (Ti)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Vanadium (V)-Dissolved DLA L1155320-1, -2, -3, -5
Duplicate Bromide (Br) DLM L1155320-1, -2, -3, -4, -5
Duplicate Bromide (Br) DLM L1155320-1, -2, -3, -4, -5
Duplicate Chloride (Cl) DLM L1155320-1, -2, -3, -4, -5
Duplicate Nitrite (as N) DLM L1155320-1, -2, -3, -4, -5
Duplicate Nitrate (as N) DLM L1155320-1, -2, -3, -4, -5
Duplicate Cadmium (Cd)-Dissolved DLM L1155320-1, -2, -3, -5
Duplicate Cadmium (Cd)-Dissolved DLM L1155320-1, -2, -3, -5
Laboratory Control Sample 1,1,1-Trichloroethane LCS-ND L1155320-1, -2, -3, -5
Laboratory Control Sample Carbon Tetrachloride LCS-ND L1155320-1, -2, -3, -5
Laboratory Control Sample Chloroform LCS-ND L1155320-1, -2, -3, -5
Laboratory Control Sample Tetrachloroethylene LCS-ND L1155320-1, -2, -3, -5
Laboratory Control Sample Trichloroethylene LCS-ND L1155320-1, -2, -3, -5
Laboratory Control Sample Trichlorofluoromethane LCS-ND L1155320-1, -2, -3, -5
Laboratory Control Sample cis-1,2-Dichloroethylene LCS-ND L1155320-1, -2, -3, -5
Method Blank Toluene MB-LOR L1155320-4

Matrix Spike Barium (Ba)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Calcium (Ca)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Magnesium (Mg)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Manganese (Mn)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Potassium (K)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Barium (Ba)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Calcium (Ca)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Magnesium (Mg)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Manganese (Mn)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Potassium (K)-Dissolved MS-B L1155320-1, -2, -3, -5
Matrix Spike Aluminum (Al)-Dissolved MS-B L1155320-4

Matrix Spike Magnesium (Mg)-Dissolved MS-B L1155320-4

Qualifiers for Individual Parameters Listed:

Qualifier Description

DLA Detection Limit Adjusted For required dilution
DLB Detection limit was raised due to detection of analyte at comparable level in Method Blank.
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DLM Detection Limit Adjusted For Sample Matrix Effects

LCS-ND Lab Control Sample recovery was slightly outside ALS DQO. Reported non-detect results for associated samples were unaffected.

MB-LOR Method Blank exceeds ALS DQO. LORs adjusted for samples with positive hits below 5 times blank level. Please contact ALS if re-
analysis is required.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

PEHR Parameter Exceeded Recommended Holding Time On Receipt: Proceed With Analysis As Requested.

TKNI TKN result is likely biased low due to Nitrate interference. Nitrate-N is > 10x TKN.

Test Method References:

ALS Test Code Matrix Test Description Method Reference**

ALK-PCT-VA Water Alkalinity by Auto. Titration APHA 2320 "Alkalinity"

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALK-PCT-VA Water Alkalinity by Auto. Titration APHA 2320 Alkalinity

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ALK-SCR-VA Water Alkalinity by colour or titration EPA 310.2 OR APHA 2320

This analysis is carried out using procedures adapted from EPA Method 310.2 "Alkalinity”. Total Alkalinity is determined using the methyl orange
colourimetric method.

OR

This analysis is carried out using procedures adapted from APHA Method 2320 "Alkalinity". Total alkalinity is determined by potentiometric titration to a
pH 4.5 endpoint. Bicarbonate, carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total alkalinity values.

ANIONS-BR-IC-VA Water Bromide by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-CL-IC-VA Water Chloride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-F-IC-VA Water Fluoride by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

ANIONS-NO2-IC-VA Water Nitrite in Water by lon Chromatography EPA 300.0

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography". Nitrite is
detected by UV absorbance.

ANIONS-NO3-IC-VA Water Nitrate in Water by lon Chromatography EPA 300.0

This analysis is carried out using procedures adapted from EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography”. Nitrate is
detected by UV absorbance.

ANIONS-SO4-IC-VA Water Sulfate by lon Chromatography APHA 4110 B.

This analysis is carried out using procedures adapted from APHA Method 4110 B. "lon Chromatography with Chemical Suppression of Eluent
Conductivity" and EPA Method 300.0 "Determination of Inorganic Anions by lon Chromatography".

CARBONS-DOC-VA Water Dissolved organic carbon by combustion APHA 5310 TOTAL ORGANIC CARBON (TOC)

This analysis is carried out using procedures adapted from APHA Method 5310 "Total Organic Carbon (TOC)". Dissolved carbon (DOC) fractions are
determined by filtering the sample through a 0.45 micron membrane filter prior to analysis.

COD-COL-VA Water Chemical Oxygen Demand by Colorimetric APHA 5220 D. CHEMICAL OXYGEN DEMAND

This analysis is carried out using procedures adapted from APHA Method 5220 "Chemical Oxygen Demand (COD)". Chemical oxygen demand is
determined using the closed reflux colourimetric method.

EPH-SF-FID-VA Water EPH in Water by GCFID BCMOE EPH GCFID

This analysis is carried out in accordance with the British Columbia Ministry of Environment, Lands and Parks (BCMELP) Analytical Method for
Contaminated Sites "Extractable Petroleum Hydrocarbons in Water by GC/FID" (Version 2.1, July 1999). The procedure involves extraction of the
entire water sample with dichloromethane. The extract is then solvent exchanged to toluene and analysed by capillary column gas chromatography
with flame ionization detection (GC/FID). EPH results include Polycyclic Aromatic Hydrocarbons (PAH) and are therefore not equivalent to Light and
Heavy Extractable Petroleum Hydrocarbons (LEPH/HEPH).

FCOLI-MTF-ENV-VA Water Fecal coliform by MPN APHA METHOD 9221

This analysis is carried out using procedures adapted from APHA Method 9221 "Multiple-Tube Fermentation Technique for Members of the Coliform
Group". Serial dilutions of the sample are incubated with the appropriate growth medium, and coliform bacteria is quantified by a statistical estimation
of bacteria density (most probable number). The test involves an initial 48 hour incubation (presumptive test), postive results require further testing (up
to an additional 72 hours) to confirm and quantify total and fecal coliform.
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HARDNESS-CALC-VA Water Hardness APHA 2340B

Hardness (also known as Total Hardness) is calculated from the sum of Calcium and Magnesium concentrations, expressed in CaCO3 equivalents.
Dissolved Calcium and Magnesium concentrations are preferentially used for the hardness calculation.

HG-DIS-CVAFS-VA Water Dissolved Mercury in Water by CVAFS EPA SW-846 3005A & EPA 245.7

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures may involve preliminary sample treatment by filtration (EPA Method 3005A) and
involves a cold-oxidation of the acidified sample using bromine monochloride prior to reduction of the sample with stannous chloride. Instrumental
analysis is by cold vapour atomic fluorescence spectrophotometry (EPA Method 245.7).

LEPH/HEPH-CALC-VA Water LEPHs and HEPHs BC MOE LABORATORY MANUAL (2005)

Light and Heavy Extractable Petroleum Hydrocarbons in water. These results are determined according to the British Columbia Ministry of
Environment, Lands, and Parks Analytical Method for Contaminated Sites "Calculation of Light and Heavy Extractable Petroleum Hydrocarbons in
Solids or Water". According to this method, LEPH and HEPH are calculated by subtracting selected Polycyclic Aromatic Hydrocarbon results from
Extractable Petroleum Hydrocarbon results. To calculate LEPH, the individual results for Acenaphthene, Acridine, Anthracene, Fluorene, Naphthalene
and Phenanthrene are subtracted from EPH(C10-19). To calculate HEPH, the individual results for Benz(a)anthracene, Benzo(a)pyrene,
Fluoranthene, and Pyrene are subtracted from EPH(C19-32). Analysis of Extractable Petroleum Hydrocarbons adheres to all prescribed elements of
the BCMELP method "Extractable Petroleum Hydrocarbons in Water by GC/FID" (Version 2.1, July 20, 1999).

MET-DIS-ICP-VA Water Dissolved Metals in Water by ICPOES EPA SW-846 3005A/6010B

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedure involves filtration (EPA Method 3005A) and analysis by inductively coupled plasma -
optical emission spectrophotometry (EPA Method 6010B).

MET-DIS-LOW-MS-VA Water Dissolved Metals in Water by ICPMS(Low) EPA SW-846 3005A/6020A

This analysis is carried out using procedures adapted from "Standard Methods for the Examination of Water and Wastewater" published by the
American Public Health Association, and with procedures adapted from "Test Methods for Evaluating Solid Waste" SW-846 published by the United
States Environmental Protection Agency (EPA). The procedures involves preliminary sample treatment by filtration (EPA Method 3005A).
Instrumental analysis is by inductively coupled plasma - mass spectrometry (EPA Method 6020A).

NH3-F-VA Water Ammonia in Water by Fluorescence J. ENVIRON. MONIT., 2005, 7, 37-42, RSC

This analysis is carried out, on sulfuric acid preserved samples, using procedures modified from J. Environ. Monit., 2005, 7, 37 - 42, The Royal Society
of Chemistry, "Flow-injection analysis with fluorescence detection for the determination of trace levels of ammonium in seawater”, Roslyn J. Waston et
al.

PAH-SF-MS-VA Water PAH in Water by GCMS EPA 3510, 8270

The entire water sample is extracted with dichloromethane, prior to analysis by gas chromatography with mass spectrometric detection (GC/MS).
Because the two isomers cannot be readily chromatographically separated, benzo(j)fluoranthene is reported as part of the benzo(b)fluoranthene
parameter.

PAH-SURR-MS-VA Water PAH Surrogates for Waters EPA 3510, 8270

Analysed as per the corresponding PAH test method. Known quantities of surrogate compounds are added prior to analysis to each sample to
demonstrate analytical accuracy.

PH-MAN-VA Water pH by Manual Meter APHA 4500-H "pH Value"
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode.
It is recommended that this analysis be conducted in the field.

PH-MAN-VA Water pH by Manual Meter APHA 4500-H pH Value
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode.
It is recommended that this analysis be conducted in the field.

PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H "pH Value"
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode
It is recommended that this analysis be conducted in the field.

PH-PCT-VA Water pH by Meter (Automated) APHA 4500-H pH Value
This analysis is carried out using procedures adapted from APHA Method 4500-H "pH Value". The pH is determined in the laboratory using a pH
electrode
It is recommended that this analysis be conducted in the field.

TDS-VA Water Total Dissolved Solids by Gravimetric APHA 2540 C - GRAVIMETRIC
This analysis is carried out using procedures adapted from APHA Method 2540 "Solids". Solids are determined gravimetrically. Total Dissolved Solids
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(TDS) are determined by filtering a sample through a glass fibre filter, TDS is determined by evaporating the filtrate to dryness at 180 degrees celsius.

TKN-F-VA Water TKN in Water by Fluorescence APHA 4500-NORG D.

This analysis is carried out using procedures adapted from APHA Method 4500-Norg D. "Block Digestion and Flow Injection Analysis". Total Kjeldahl
Nitrogen is determined using block digestion followed by Flow-injection analysis with fluorescence detection.

VH-HSFID-VA Water VH in Water by Headspace GCFID B.C. MIN. OF ENV. LAB. MAN. (2009)

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph.
Compounds eluting between n-hexane and n-decane are measured and summed together using flame-ionization detection.

VH-SURR-FID-VA Water VH Surrogates for Waters B.C. MIN. OF ENV. LAB. MAN. (2009)
VOC-HSMS-VA Water VOCs in water by Headspace GCMS EPA8260B, 5021

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph.
Target compound concentrations are measured using mass spectrometry detection.

VOC7-HSMS-VA Water BTEX/MTBE/Styrene by Headspace GCMS EPA8260B, 5021

The water sample, with added reagents, is heated in a sealed vial to equilibrium. The headspace from the vial is transfered into a gas chromatograph.
Target compound concentrations are measured using mass spectrometry detection.

VOC7/VOC-SURR-MS-VA  Water VOC7 and/or VOC Surrogates for Waters EPA8260B, 5021
VPH-CALC-VA Water VPH is VH minus select aromatics BC MOE LABORATORY MANUAL (2005)

These results are determined according to the British Columbia Ministry of Environment Analytical Method for Contaminated Sites "Calculation of
Volatile Petroleum Hydrocarbons in Solids or Water". The concentrations of specific Monocyclic Aromatic Hydrocarbons (Benzene, Toluene,
Ethylbenzene, Xylenes and, in solids, Styrene) are subtracted from the collective concentration of Volatile Hydrocarbons (VH) that elute between n-
hexane (nC6) and n-decane (nC10).

XYLENES-CALC-VA Water Sum of Xylene Isomer Concentrations CALCULATION
Calculation of Total Xylenes

Total Xylenes is the sum of the concentrations of the ortho, meta, and para Xylene isomers. Results below detection limit (DL) are treated as zero.
The DL for Total Xylenes is set to a value no less than the square root of the sum of the squares of the DLs of the individual Xylenes.

** ALS test methods may incorporate modifications from specified reference methods to improve performance.

The last two letters of the above test code(s) indicate the laboratory that performed analytical analysis for that test. Refer to the list below:

Laboratory Definition Code Laboratory Location

VA ALS ENVIRONMENTAL - VANCOUVER, BC, CANADA

Chain of Custody Numbers:

10-174289

GLOSSARY OF REPORT TERMS

Surrogate - A compound that is similar in behaviour to target analyte(s), but that does not occur naturally in environmental samples. For
applicable tests, surrogates are added to samples prior to analysis as a check on recovery.

mg/kg - milligrams per kilogram based on dry weight of sample.

mg/kg wwt - milligrams per kilogram based on wet weight of sample.

mg/kg Iwt - milligrams per kilogram based on lipid-adjusted weight of sample.

mg/L - milligrams per litre.

< - Less than.

D.L. - The reported Detection Limit, also known as the Limit of Reporting (LOR).

N/A - Result not available. Refer to qualifier code and definition for explanation.

Test results reported relate only to the samples as received by the laboratory.
UNLESS OTHERWISE STATED, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
Analytical results in unsigned test reports with the DRAFT watermark are subject to change, pending final QC review.
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Client: GOLDER ASSOCIATES LTD.
201B 170 Titanium Way
Whitehorse YT Y1A 0G1l
Contact: Joe Marquardson
Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
ALK-PCT-VA Water
Batch R2378230
WG1483829-11 CRM VA-ALK-PCT-CONTROL
Alkalinity, Total (as CaCO3) 109.9 % 85-115 05-JUN-12
WG1483829-12 CRM VA-ALK-PCT-CONTROL
Alkalinity, Total (as CaCO3) 108.6 % 85-115 05-JUN-12
WG1483829-13 CRM VA-ALK-PCT-CONTROL
Alkalinity, Total (as CaCO3) 108.0 % 85-115 05-JUN-12
WG1483829-14 CRM VA-ALK-PCT-CONTROL
Alkalinity, Total (as CaCO3) 108.4 % 85-115 05-JUN-12
WG1483829-8 CRM VA-ALK-PCT-CONTROL
Alkalinity, Total (as CaCO3) 109.9 % 85-115 05-JUN-12
WG1483829-9 CRM VA-ALK-PCT-CONTROL
Alkalinity, Total (as CaCO3) 108.4 % 85-115 05-JUN-12
WG1483829-1 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
WG1483829-2 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
WG1483829-3 MB
Alkalinity, Total (as CaCQO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
WG1483829-4 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
WG1483829-5 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
ALK-PCT-VA Water
Batch R2378230
WG1483829-6 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
WG1483829-7 MB
Alkalinity, Total (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Bicarbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Carbonate (as CaCO3) <1.0 mg/L 1 05-JUN-12
Alkalinity, Hydroxide (as CaCO3) <1.0 mg/L 1 05-JUN-12
ALK-SCR-VA Water
Batch R2376596
WG1483140-2 CRM VA-ALKL-CONTROL
Alkalinity, Total (as CaCO3) 100.9 % 85-115 04-JUN-12
WG1483140-5 CRM VA-ALKM-CONTROL
Alkalinity, Total (as CaCO3) 94.4 % 85-115 04-JUN-12
WG1483140-1 MB
Alkalinity, Total (as CaCO3) <2.0 mg/L 2 04-JUN-12
WG1483140-4 MB
Alkalinity, Total (as CaCO3) <2.0 mg/L 2 04-JUN-12
WG1483140-7 MB
Alkalinity, Total (as CaCO3) <2.0 mg/L 2 04-JUN-12
ANIONS-BR-IC-VA Water
Batch R2376810
WG1483031-15 LCS
Bromide (Br) 100.9 % 85-115 04-JUN-12
WG1483031-2 LCS
Bromide (Br) 101.4 % 85-115 04-JUN-12
WG1483031-1 MB
Bromide (Br) <0.050 mg/L 0.05 04-JUN-12
WG1483031-10 MB
Bromide (Br) <0.050 mg/L 0.05 04-JUN-12
WG1483031-13 MB
Bromide (Br) <0.050 mg/L 0.05 04-JUN-12
WG1483031-4 MB
Bromide (Br) <0.050 mg/L 0.05 04-JUN-12
WG1483031-7 MB
Bromide (Br) <0.050 mg/L 0.05 04-JUN-12
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ANIONS-BR-IC-VA Water
Batch R2376810
WG1483031-11  MS L1156445-4
Bromide (Br) 97.0 % 75-125 04-JUN-12
WG1483031-14 MS L1156448-1
Bromide (Br) 100.8 % 75-125 04-JUN-12
WG1483031-8 MS L1155597-4
Bromide (Br) 106.0 % 75-125 04-JUN-12
ANIONS-CL-IC-VA Water
Batch R2376810
WG1483031-15 LCS
Chloride (CI) 100.3 % 85-115 04-JUN-12
WG1483031-2 LCS
Chloride (ClI) 100.0 % 85-115 04-JUN-12
WG1483031-1  MB
Chloride (CI) <0.50 mg/L 0.5 04-JUN-12
WG1483031-10 MB
Chloride (Cl) <0.50 mg/L 0.5 04-JUN-12
WG1483031-13 MB
Chloride (CI) <0.50 mg/L 0.5 04-JUN-12
WG1483031-4 MB
Chloride (CI) <0.50 mg/L 0.5 04-JUN-12
WG1483031-7 MB
Chloride (CI) <0.50 mg/L 0.5 04-JUN-12
WG1483031-11 MS L1156445-4
Chloride (CI) 101.3 % 75-125 04-JUN-12
WG1483031-14 MS L1156448-1
Chloride (CI) 101.5 % 75-125 04-JUN-12
WG1483031-8 MS L1155597-4
Chloride (CI) 100.2 % 75-125 04-JUN-12
ANIONS-F-IC-VA Water
Batch R2376810
WG1483031-15 LCS
Fluoride (F) 106.2 % 85-115 04-JUN-12
WG1483031-2 LCS
Fluoride (F) 105.8 % 85-115 04-JUN-12
WG1483031-1  MB
Fluoride (F) <0.020 mg/L 0.02 04-JUN-12

WG1483031-10 MB
Fluoride (F) <0.020 mg/L 0.02 04-JUN-12
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ANIONS-F-IC-VA Water
Batch R2376810
WG1483031-13 MB
Fluoride (F) <0.020 mg/L 0.02 04-JUN-12
WG1483031-4 MB
Fluoride (F) <0.020 mg/L 0.02 04-JUN-12
WG1483031-7 MB
Fluoride (F) <0.020 mg/L 0.02 04-JUN-12
WG1483031-11 MS L1156445-4
Fluoride (F) 106.6 % 75-125 04-JUN-12
WG1483031-14 MS L1156448-1
Fluoride (F) 106.9 % 75-125 04-JUN-12
WG1483031-8 MS L1155597-4
Fluoride (F) 108.5 % 75-125 04-JUN-12
ANIONS-NO2-IC-VA Water
Batch R2376810
WG1483031-15 LCS
Nitrite (as N) 103.2 % 85-115 04-JUN-12
WG1483031-2 LCS
Nitrite (as N) 101.1 % 85-115 04-JUN-12
WG1483031-1  MB
Nitrite (as N) <0.0010 mg/L 0.001 04-JUN-12
WG1483031-10 MB
Nitrite (as N) <0.0010 mg/L 0.001 04-JUN-12
WG1483031-13 MB
Nitrite (as N) <0.0010 mg/L 0.001 04-JUN-12
WG1483031-4 MB
Nitrite (as N) <0.0010 mg/L 0.001 04-JUN-12
WG1483031-7 MB
Nitrite (as N) <0.0010 mg/L 0.001 04-JUN-12
WG1483031-11 MS L1156445-4
Nitrite (as N) 100.1 % 75-125 04-JUN-12
WG1483031-14 MS L1156448-1
Nitrite (as N) 100.6 % 75-125 04-JUN-12
WG1483031-5 MS L1155050-19
Nitrite (as N) 99.1 % 75-125 04-JUN-12
WG1483031-8 MS L1155597-4
Nitrite (as N) 100.5 % 75-125 04-JUN-12

ANIONS-NO3-IC-VA Water
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ANIONS-NO3-IC-VA Water
Batch R2376810
WG1483031-15 LCS
Nitrate (as N) 105.4 % 85-115 04-JUN-12
WG1483031-2 LCS
Nitrate (as N) 104.7 % 85-115 04-JUN-12
WG1483031-1 MB
Nitrate (as N) <0.0050 mg/L 0.005 04-JUN-12
WG1483031-10 MB
Nitrate (as N) <0.0050 mg/L 0.005 04-JUN-12
WG1483031-13 MB
Nitrate (as N) <0.0050 mg/L 0.005 04-JUN-12
WG1483031-4 MB
Nitrate (as N) <0.0050 mg/L 0.005 04-JUN-12
WG1483031-7 MB
Nitrate (as N) <0.0050 mg/L 0.005 04-JUN-12
WG1483031-11  MS L1156445-4
Nitrate (as N) 105.8 % 75-125 04-JUN-12
WG1483031-14 MS L1156448-1
Nitrate (as N) 106.9 % 75-125 04-JUN-12
WG1483031-5 MS L1155050-19
Nitrate (as N) 104.8 % 75-125 04-JUN-12
WG1483031-8 MS L1155597-4
Nitrate (as N) 107.0 % 75-125 04-JUN-12
ANIONS-SO4-IC-VA Water
Batch R2376810
WG1483031-15 LCS
Sulfate (SO4) 103.0 % 85-115 04-JUN-12
WG1483031-2 LCS
Sulfate (SO4) 102.5 % 85-115 04-JUN-12
WG1483031-1 MB
Sulfate (SO4) <0.50 mg/L 0.5 04-JUN-12
WG1483031-10 MB
Sulfate (SO4) <0.50 mg/L 0.5 04-JUN-12
WG1483031-13 MB
Sulfate (SO4) <0.50 mg/L 0.5 04-JUN-12
WG1483031-4 MB
Sulfate (SO4) <0.50 mg/L 0.5 04-JUN-12
WG1483031-7 MB
Sulfate (SO4) <0.50 mg/L 0.5 04-JUN-12

WG1483031-11 MS L1156445-4
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ANIONS-SO4-IC-VA Water
Batch R2376810
WG1483031-11  MS L1156445-4
Sulfate (SO4) 102.3 % 75-125 04-JUN-12
WG1483031-14 MS L1156448-1
Sulfate (SO4) 102.9 % 75-125 04-JUN-12
WG1483031-8 MS L1155597-4
Sulfate (SO4) 102.5 % 75-125 04-JUN-12
CARBONS-DOC-VA Water
Batch R2376983
WG1483515-1 MB
Dissolved Organic Carbon <0.50 mg/L 0.5 04-JUN-12
WG1483515-2 MB
Dissolved Organic Carbon <0.50 mg/L 0.5 04-JUN-12
Batch R2377622
WG1484301-1  MB
Dissolved Organic Carbon <0.50 mg/L 0.5 05-JUN-12
WG1484301-2 MB
Dissolved Organic Carbon <0.50 mg/L 0.5 05-JUN-12
WG1484301-3 MB
Dissolved Organic Carbon <0.50 mg/L 0.5 05-JUN-12
COD-COL-VA Water
Batch R2376581
WG1483142-6 DUP L1155320-1
COD 73 73 mg/L 0.3 20 04-JUN-12
WG1483142-2 LCS
COD 101.9 % 85-115 04-JUN-12
WG1483142-5 LCS
COD 103.3 % 85-115 04-JUN-12
WG1483142-8 LCS
COD 101.9 % 85-115 04-JUN-12
WG1483142-1 MB
COD <20 mg/L 20 04-JUN-12
WG1483142-4 MB
COD <20 mg/L 20 04-JUN-12
WG1483142-7 MB
COoD <20 mg/L 20 04-JUN-12
EPH-SF-FID-VA Water
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EPH-SF-FID-VA Water
Batch R2378052
WG1484780-1 MB
EPH10-19 <0.25 mg/L 0.25 07-JUN-12
EPH19-32 <0.25 mg/L 0.25 07-JUN-12
Batch R2378250
WG1484780-3 MB
EPH10-19 <0.25 mg/L 0.25 07-JUN-12
EPH19-32 <0.25 mg/L 0.25 07-JUN-12
HG-DIS-CVAFS-VA Water
Batch R2375154
WG1481705-1 MB
Mercury (Hg)-Dissolved <0.000050 mg/L 0.00005 01-JUN-12
Batch R2376273
WG1482531-1 MB
Mercury (Hg)-Dissolved <0.000050 mg/L 0.00005 04-JUN-12
WG1481705-3 MS L1155048-15
Mercury (Hg)-Dissolved 80.6 % 70-130 04-JUN-12
Batch R2376930
WG1481705-8 MS L1155418-1
Mercury (Hg)-Dissolved 91.9 % 70-130 05-JUN-12
MET-DIS-ICP-VA Water
Batch R2375338
WG1481705-3 MS L1155048-15
Iron (Fe)-Dissolved 94.7 % 70-130 01-JUN-12
Sodium (Na)-Dissolved 97.0 % 70-130 01-JUN-12
Titanium (Ti)-Dissolved 103.9 % 70-130 01-JUN-12
Batch R2375353
WG1481705-2 CRM VA-HIGH-WATRM
Beryllium (Be)-Dissolved 98.4 % 80-120 01-JUN-12
Bismuth (Bi)-Dissolved 99.2 % 80-120 01-JUN-12
Cobalt (Co)-Dissolved 96.0 % 80-120 01-JUN-12
Iron (Fe)-Dissolved 98.2 % 80-120 01-JUN-12
Lithium (Li)-Dissolved 98.8 % 80-120 01-JUN-12
Molybdenum (Mo)-Dissolved 99.0 % 80-120 01-JUN-12
Nickel (Ni)-Dissolved 100.1 % 80-120 01-JUN-12

Phosphorus (P)-Dissolved 100.5 % 80-120 01-JUN-12
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MET-DIS-ICP-VA Water
Batch R2375353

WG1481705-2 CRM VA-HIGH-WATRM
Silicon (Si)-Dissolved 104.2 % 80-120 01-JUN-12
Silver (Ag)-Dissolved 91.7 % 80-120 01-JUN-12
Sodium (Na)-Dissolved 101.7 % 80-120 01-JUN-12
Strontium (Sr)-Dissolved 1015 % 80-120 01-JUN-12
Thallium (TI)-Dissolved 97.8 % 80-120 01-JUN-12
Tin (Sn)-Dissolved 99.6 % 80-120 01-JUN-12
Titanium (Ti)-Dissolved 101.8 % 80-120 01-JUN-12
Vanadium (V)-Dissolved 98.4 % 80-120 01-JUN-12

WG1481705-1 MB
Beryllium (Be)-Dissolved <0.0050 mg/L 0.005 01-JUN-12
Bismuth (Bi)-Dissolved <0.20 mg/L 0.2 01-JUN-12
Cobalt (Co)-Dissolved <0.010 mg/L 0.01 01-JUN-12
Iron (Fe)-Dissolved <0.030 mg/L 0.03 01-JUN-12
Lithium (Li)-Dissolved <0.010 mg/L 0.01 01-JUN-12
Molybdenum (Mo)-Dissolved <0.030 mg/L 0.03 01-JUN-12
Nickel (Ni)-Dissolved <0.050 mg/L 0.05 01-JUN-12
Phosphorus (P)-Dissolved <0.30 mg/L 0.3 01-JUN-12
Silicon (Si)-Dissolved <0.050 mg/L 0.05 01-JUN-12
Silver (Ag)-Dissolved <0.010 mg/L 0.01 01-JUN-12
Sodium (Na)-Dissolved <2.0 mg/L 2 01-JUN-12
Strontium (Sr)-Dissolved <0.0050 mg/L 0.005 01-JUN-12
Thallium (TI)-Dissolved <0.20 mg/L 0.2 01-JUN-12
Tin (Sn)-Dissolved <0.030 mg/L 0.03 01-JUN-12
Titanium (Ti)-Dissolved <0.010 mg/L 0.01 01-JUN-12
Vanadium (V)-Dissolved <0.030 mg/L 0.03 01-JUN-12

Batch R2375891

WG1482531-3 CRM VA-HIGH-WATRM
Beryllium (Be)-Dissolved 100.5 % 80-120 02-JUN-12
Bismuth (Bi)-Dissolved 100.2 % 80-120 02-JUN-12
Cobalt (Co)-Dissolved 96.9 % 80-120 02-JUN-12
Iron (Fe)-Dissolved 98.7 % 80-120 02-JUN-12
Lithium (Li)-Dissolved 102.6 % 80-120 02-JUN-12
Molybdenum (Mo)-Dissolved 100.0 % 80-120 02-JUN-12
Nickel (Ni)-Dissolved 101.7 % 80-120 02-JUN-12

Phosphorus (P)-Dissolved 1015 % 80-120 02-JUN-12
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MET-DIS-ICP-VA Water
Batch R2375891
WG1482531-3 CRM VA-HIGH-WATRM
Silicon (Si)-Dissolved 105.6 % 80-120 02-JUN-12
Silver (Ag)-Dissolved 92.8 % 80-120 02-JUN-12
Sodium (Na)-Dissolved 98.8 % 80-120 02-JUN-12
Strontium (Sr)-Dissolved 103.4 % 80-120 02-JUN-12
Thallium (TI)-Dissolved 99.2 % 80-120 02-JUN-12
Tin (Sn)-Dissolved 99.8 % 80-120 02-JUN-12
Titanium (Ti)-Dissolved 105.2 % 80-120 02-JUN-12
Vanadium (V)-Dissolved 100.5 % 80-120 02-JUN-12
WG1482531-1 MB
Beryllium (Be)-Dissolved <0.0050 mg/L 0.005 02-JUN-12
Bismuth (Bi)-Dissolved <0.20 mg/L 0.2 02-JUN-12
Cobalt (Co)-Dissolved <0.010 mg/L 0.01 02-JUN-12
Iron (Fe)-Dissolved <0.030 mg/L 0.03 02-JUN-12
Lithium (Li)-Dissolved <0.010 mg/L 0.01 02-JUN-12
Molybdenum (Mo)-Dissolved <0.030 mg/L 0.03 02-JUN-12
Nickel (Ni)-Dissolved <0.050 mg/L 0.05 02-JUN-12
Phosphorus (P)-Dissolved <0.30 mg/L 0.3 02-JUN-12
Silicon (Si)-Dissolved <0.050 mg/L 0.05 02-JUN-12
Silver (Ag)-Dissolved <0.010 mg/L 0.01 02-JUN-12
Sodium (Na)-Dissolved <2.0 mg/L 2 02-JUN-12
Strontium (Sr)-Dissolved <0.0050 mg/L 0.005 02-JUN-12
Thallium (TI)-Dissolved <0.20 mg/L 0.2 02-JUN-12
Tin (Sn)-Dissolved <0.030 mg/L 0.03 02-JUN-12
Titanium (Ti)-Dissolved <0.010 mg/L 0.01 02-JUN-12
Vanadium (V)-Dissolved <0.030 mg/L 0.03 02-JUN-12
Batch R2376264
WG1482531-4 MS L1155319-4
Iron (Fe)-Dissolved 91.7 % 70-130 03-JUN-12
Sodium (Na)-Dissolved 96.3 % 70-130 03-JUN-12
Titanium (Ti)-Dissolved 100.1 % 70-130 03-JUN-12
Batch R2376807
WG1481705-9 MS L1155041-2
Iron (Fe)-Dissolved 94.9 % 70-130 04-JUN-12
Sodium (Na)-Dissolved 100.8 % 70-130 04-JUN-12

Titanium (Ti)-Dissolved 103.1 % 70-130 04-JUN-12
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MET-DIS-ICP-VA Water
Batch R2376833
WG1481705-8 MS L1155418-1
Iron (Fe)-Dissolved 92.3 % 70-130 04-JUN-12
Sodium (Na)-Dissolved 96.6 % 70-130 04-JUN-12
Titanium (Ti)-Dissolved 107.1 % 70-130 04-JUN-12
MET-DIS-LOW-MS-VA Water
Batch R2376155
WG1481705-1 MB
Aluminum (Al)-Dissolved <0.0030 mg/L 0.003 02-JUN-12
Antimony (Sb)-Dissolved <0.00010 mg/L 0.0001 02-JUN-12
Arsenic (As)-Dissolved <0.00010 mg/L 0.0001 02-JUN-12
Barium (Ba)-Dissolved <0.000050 mg/L 0.00005 02-JUN-12
Boron (B)-Dissolved <0.010 mg/L 0.01 02-JUN-12
Cadmium (Cd)-Dissolved <0.000050 mg/L 0.00005 02-JUN-12
Calcium (Ca)-Dissolved <0.020 mg/L 0.02 02-JUN-12
Chromium (Cr)-Dissolved <0.00050 mg/L 0.0005 02-JUN-12
Copper (Cu)-Dissolved <0.00050 mg/L 0.0005 02-JUN-12
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 02-JUN-12
Magnesium (Mg)-Dissolved <0.0050 mg/L 0.005 02-JUN-12
Manganese (Mn)-Dissolved <0.000050 mg/L 0.00005 02-JUN-12
Potassium (K)-Dissolved <0.050 mg/L 0.05 02-JUN-12
Selenium (Se)-Dissolved <0.0010 mg/L 0.001 02-JUN-12
Uranium (U)-Dissolved <0.000010 mg/L 0.00001 02-JUN-12
Zinc (Zn)-Dissolved <0.0030 mg/L 0.003 02-JUN-12
Batch R2376765
WG1481705-3 MS L1155048-15
Aluminum (Al)-Dissolved 112.6 % 70-130 04-JUN-12
Antimony (Sh)-Dissolved 118.1 % 70-130 04-JUN-12
Arsenic (As)-Dissolved 129.5 % 70-130 04-JUN-12
Barium (Ba)-Dissolved N/A MS-B % - 04-JUN-12
Boron (B)-Dissolved 122.5 % 70-130 04-JUN-12
Cadmium (Cd)-Dissolved 113.1 % 70-130 04-JUN-12
Calcium (Ca)-Dissolved N/A MS-B % - 04-JUN-12
Chromium (Cr)-Dissolved 109.2 % 70-130 04-JUN-12
Copper (Cu)-Dissolved 104.8 % 70-130 04-JUN-12

Lead (Pb)-Dissolved 104.4 % 70-130 04-JUN-12
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MET-DIS-LOW-MS-VA Water
Batch R2376765
WG1481705-3 MS L1155048-15
Magnesium (Mg)-Dissolved N/A MS-B % - 04-JUN-12
Manganese (Mn)-Dissolved N/A MS-B % - 04-JUN-12
Potassium (K)-Dissolved N/A MS-B % - 04-JUN-12
Selenium (Se)-Dissolved 116.1 % 70-130 04-JUN-12
Uranium (U)-Dissolved 111.2 % 70-130 04-JUN-12
Zinc (Zn)-Dissolved 103.5 % 70-130 04-JUN-12
Batch R2377264
WG1481705-8 MS L1155418-1
Antimony (Sb)-Dissolved 117.3 % 70-130 05-JUN-12
Barium (Ba)-Dissolved N/A MS-B % - 05-JUN-12
Boron (B)-Dissolved 119.6 % 70-130 05-JUN-12
Cadmium (Cd)-Dissolved 127.9 % 70-130 05-JUN-12
Calcium (Ca)-Dissolved N/A MS-B % - 05-JUN-12
Chromium (Cr)-Dissolved 125.9 % 70-130 05-JUN-12
Copper (Cu)-Dissolved 119.9 % 70-130 05-JUN-12
Lead (Pb)-Dissolved 108.2 % 70-130 05-JUN-12
Magnesium (Mg)-Dissolved N/A MS-B % - 05-JUN-12
Manganese (Mn)-Dissolved N/A MS-B % - 05-JUN-12
Potassium (K)-Dissolved N/A MS-B % - 05-JUN-12
Uranium (U)-Dissolved 104.4 % 70-130 05-JUN-12
Zinc (Zn)-Dissolved 123.0 % 70-130 05-JUN-12
Batch R2377503
WG1482531-4 MS L1155319-4
Aluminum (Al)-Dissolved N/A MS-B % - 05-JUN-12
Antimony (Sb)-Dissolved 100.7 % 70-130 05-JUN-12
Arsenic (As)-Dissolved 100.6 % 70-130 05-JUN-12
Barium (Ba)-Dissolved 102.3 % 70-130 05-JUN-12
Boron (B)-Dissolved 97.1 % 70-130 05-JUN-12
Cadmium (Cd)-Dissolved 102.1 % 70-130 05-JUN-12
Calcium (Ca)-Dissolved 95.9 % 70-130 05-JUN-12
Chromium (Cr)-Dissolved 98.0 % 70-130 05-JUN-12
Copper (Cu)-Dissolved 98.0 % 70-130 05-JUN-12
Lead (Pb)-Dissolved 98.5 % 70-130 05-JUN-12

Magnesium (Mg)-Dissolved N/A MS-B % - 05-JUN-12
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MET-DIS-LOW-MS-VA Water
Batch R2377503
WG1482531-4 MS L1155319-4
Manganese (Mn)-Dissolved 97.9 % 70-130 05-JUN-12
Potassium (K)-Dissolved 97.5 % 70-130 05-JUN-12
Selenium (Se)-Dissolved 103.5 % 70-130 05-JUN-12
Uranium (U)-Dissolved 100.8 % 70-130 05-JUN-12
Zinc (Zn)-Dissolved 96.8 % 70-130 05-JUN-12
Batch R2377632
WG1482531-1 MB
Aluminum (Al)-Dissolved <0.0030 mg/L 0.003 06-JUN-12
Antimony (Sb)-Dissolved <0.00010 mg/L 0.0001 06-JUN-12
Arsenic (As)-Dissolved <0.00010 mg/L 0.0001 06-JUN-12
Barium (Ba)-Dissolved <0.000050 mg/L 0.00005 06-JUN-12
Boron (B)-Dissolved <0.010 mg/L 0.01 06-JUN-12
Cadmium (Cd)-Dissolved <0.000050 mg/L 0.00005 06-JUN-12
Calcium (Ca)-Dissolved <0.020 mg/L 0.02 06-JUN-12
Chromium (Cr)-Dissolved <0.00050 mg/L 0.0005 06-JUN-12
Copper (Cu)-Dissolved <0.00050 mg/L 0.0005 06-JUN-12
Lead (Pb)-Dissolved <0.000050 mg/L 0.00005 06-JUN-12
Magnesium (Mg)-Dissolved <0.0050 mg/L 0.005 06-JUN-12
Manganese (Mn)-Dissolved <0.000050 mg/L 0.00005 06-JUN-12
Potassium (K)-Dissolved <0.050 mg/L 0.05 06-JUN-12
Selenium (Se)-Dissolved <0.0010 mg/L 0.001 06-JUN-12
Uranium (U)-Dissolved <0.000010 mg/L 0.00001 06-JUN-12
Zinc (Zn)-Dissolved <0.0030 mg/L 0.003 06-JUN-12
Batch R2378075
WG1481705-8 MS L1155418-1
Aluminum (Al)-Dissolved 111.7 % 70-130 06-JUN-12
Arsenic (As)-Dissolved 122.8 % 70-130 06-JUN-12
Selenium (Se)-Dissolved 118.3 % 70-130 06-JUN-12
NH3-F-VA Water
Batch R2376836
WG1483429-2 CRM VA-NH3-F
Ammonia, Total (as N) 104.4 % 85-115 05-JUN-12
WG1483429-4 CRM VA-NH3-F
Ammonia, Total (as N) 102.6 % 85-115 05-JUN-12

WG1483429-6 CRM VA-NH3-F
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NH3-F-VA Water
Batch R2376836

WG1483429-6  CRM VA-NH3-F

Ammonia, Total (as N) 103.2 % 85-115 05-JUN-12
WG1483429-8 CRM VA-NH3-F

Ammonia, Total (as N) 97.6 % 85-115 05-JUN-12
WG1483429-1 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483429-3 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483429-5 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483429-7 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483429-10 MS L1150266-1

Ammonia, Total (as N) 94.1 % 75-125 05-JUN-12

Batch R2377037

WG1483864-10 CRM VA-NH3-F

Ammonia, Total (as N) 102.8 % 85-115 05-JUN-12
WG1483864-2 CRM VA-NH3-F

Ammonia, Total (as N) 105.4 % 85-115 05-JUN-12
WG1483864-4 CRM VA-NH3-F

Ammonia, Total (as N) 100.4 % 85-115 05-JUN-12
WG1483864-6 CRM VA-NH3-F

Ammonia, Total (as N) 100.4 % 85-115 05-JUN-12
WG1483864-8 CRM VA-NH3-F

Ammonia, Total (as N) 102.7 % 85-115 05-JUN-12
WG1483864-1 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483864-3 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483864-5 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483864-7 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483864-9 MB

Ammonia, Total (as N) <0.0050 mg/L 0.005 05-JUN-12
WG1483864-14 MS L1152666-6

Ammonia, Total (as N) 99.3 % 75-125 05-JUN-12

PAH-SF-MS-VA Water
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PAH-SF-MS-VA Water
Batch R2378045
WG1484780-2 LCS
Acenaphthene 102.9 % 60-130 07-JUN-12
Acenaphthylene 102.2 % 60-130 07-JUN-12
Acridine 99.9 % 60-130 07-JUN-12
Anthracene 98.6 % 60-130 07-JUN-12
Benz(a)anthracene 100.8 % 60-130 07-JUN-12
Benzo(a)pyrene 103.3 % 60-130 07-JUN-12
Benzo(b)fluoranthene 97.8 % 60-130 07-JUN-12
Benzo(g,h,i)perylene 100.0 % 60-130 07-JUN-12
Benzo(k)fluoranthene 104.5 % 60-130 07-JUN-12
Chrysene 105.2 % 60-130 07-JUN-12
Dibenz(a,h)anthracene 92.1 % 60-130 07-JUN-12
Fluoranthene 102.9 % 60-130 07-JUN-12
Fluorene 103.5 % 60-130 07-JUN-12
Indeno(1,2,3-c,d)pyrene 96.3 % 60-130 07-JUN-12
Naphthalene 103.2 % 50-130 07-JUN-12
Phenanthrene 104.1 % 60-130 07-JUN-12
Pyrene 104.8 % 60-130 07-JUN-12
Quinoline 101.1 % 60-130 07-JUN-12
WG1484780-1 MB
Acenaphthene <0.000050 mg/L 0.00005 07-JUN-12
Acenaphthylene <0.000050 mg/L 0.00005 07-JUN-12
Acridine <0.000050 mg/L 0.00005 07-JUN-12
Anthracene <0.000050 mg/L 0.00005 07-JUN-12
Benz(a)anthracene <0.000050 mg/L 0.00005 07-JUN-12
Benzo(a)pyrene <0.000010 mg/L 0.00001 07-JUN-12
Benzo(b)fluoranthene <0.000050 mg/L 0.00005 07-JUN-12
Benzo(g,h,i)perylene <0.000050 mg/L 0.00005 07-JUN-12
Benzo(k)fluoranthene <0.000050 mg/L 0.00005 07-JUN-12
Chrysene <0.000050 mg/L 0.00005 07-JUN-12
Dibenz(a,h)anthracene <0.000050 mg/L 0.00005 07-JUN-12
Fluoranthene <0.000050 mg/L 0.00005 07-JUN-12
Fluorene <0.000050 mg/L 0.00005 07-JUN-12
Indeno(1,2,3-c,d)pyrene <0.000050 mg/L 0.00005 07-JUN-12

Naphthalene <0.000050 mg/L 0.00005 07-JUN-12
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PAH-SF-MS-VA Water
Batch R2378045
WG1484780-1 MB
Phenanthrene <0.000050 mg/L 0.00005 07-JUN-12
Pyrene <0.000050 mg/L 0.00005 07-JUN-12
Quinoline <0.000050 mg/L 0.00005 07-JUN-12
Batch R2378363
WG1484780-3 MB
Acenaphthene <0.000050 mg/L 0.00005 07-JUN-12
Acenaphthylene <0.000050 mg/L 0.00005 07-JUN-12
Acridine <0.000050 mg/L 0.00005 07-JUN-12
Anthracene <0.000050 mg/L 0.00005 07-JUN-12
Benz(a)anthracene <0.000050 mg/L 0.00005 07-JUN-12
Benzo(a)pyrene <0.000010 mg/L 0.00001  07-JUN-12
Benzo(b)fluoranthene <0.000050 mg/L 0.00005 07-JUN-12
Benzo(g,h,i)perylene <0.000050 mg/L 0.00005 07-JUN-12
Benzo(k)fluoranthene <0.000050 mg/L 0.00005 07-JUN-12
Chrysene <0.000050 mg/L 0.00005 07-JUN-12
Dibenz(a,h)anthracene <0.000050 mg/L 0.00005 07-JUN-12
Fluoranthene <0.000050 mg/L 0.00005 07-JUN-12
Fluorene <0.000050 mg/L 0.00005 07-JUN-12
Indeno(1,2,3-c,d)pyrene <0.000050 mg/L 0.00005 07-JUN-12
Naphthalene <0.000050 mg/L 0.00005 07-JUN-12
Phenanthrene <0.000050 mg/L 0.00005 07-JUN-12
Pyrene <0.000050 mg/L 0.00005 07-JUN-12
Quinoline <0.000050 mg/L 0.00005 07-JUN-12
PH-MAN-VA Water
Batch R2376409
WG1483635-1 CRM VA-PH7-BUF
pH 7.09 pH 6.9-7.1 05-JUN-12
PH-PCT-VA Water
Batch R2376309
WG1482725-24 CRM VA-PH7-BUF
pH 6.99 pH 6.9-7.1 02-JUN-12
WG1482725-25 CRM VA-PH7-BUF
pH 7.00 pH 6.9-7.1 02-JUN-12

WG1482725-26 CRM VA-PH7-BUF
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Test Matrix

Reference

Result Qualifier

Units RPD

Limit

Analyzed

PH-PCT-VA Water

Batch R2376309
WG1482725-26 CRM
pH
WG1482725-27 CRM
pH

WG1482725-28 CRM
pH

TDS-VA Water

Batch R2376685
WG1482528-3 DUP
Total Dissolved Solids

WG1482528-2 LCS
Total Dissolved Solids

WG1482528-1 MB
Total Dissolved Solids

TKN-F-VA Water
Batch R2377312
WG1483574-3 DUP
Total Kjeldahl Nitrogen

WG1483574-2 LCS
Total Kjeldahl Nitrogen

WG1483574-5 LCS
Total Kjeldahl Nitrogen

WG1483574-1 MB
Total Kjeldahl Nitrogen

WG1483574-4 MB
Total Kjeldahl Nitrogen

Batch R2377677
WG1484256-5 LCS
Total Kjeldahl Nitrogen

WG1484256-1 MB
Total Kjeldahl Nitrogen

WG1484256-4 MB
Total Kjeldahl Nitrogen

VH-HSFID-VA Water

Batch R2374599

WG1483283-3  DUP
Volatile Hydrocarbons (VH6-10)

WG1483283-2 LCS

VA-PH7-BUF

VA-PH7-BUF

VA-PH7-BUF

L1155320-5
155

L1155320-5
0.411

L1155320-5
<0.10

7.02

7.04

7.03

149

99.5

<10

0.406

97.6

96.2

<0.050

<0.050

98.7

<0.050

<0.050

<0.10 RPD-NA

pH

pH

pH

mg/L 35

%

mg/L

mg/L 1.2

%

%

mg/L

mg/L

%

mg/L

mg/L

mg/L N/A

6.9-7.1

6.9-7.1

6.9-7.1

20

85-115

10

20

75-125

75-125

0.05

0.05

75-125

0.05

0.05

50

02-JUN-12

02-JUN-12

02-JUN-12

02-JUN-12

02-JUN-12

02-JUN-12

05-JUN-12

05-JUN-12

05-JUN-12

05-JUN-12

05-JUN-12

06-JUN-12

06-JUN-12

06-JUN-12

05-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VH-HSFID-VA Water
Batch R2374599
WG1483283-2 LCS
Volatile Hydrocarbons (VH6-10) 114.3 % 70-130 05-JUN-12
WG1483283-1 MB
Volatile Hydrocarbons (VH6-10) <0.10 mg/L 0.1 05-JUN-12
Batch R2377680
WG1484319-2 LCS
Volatile Hydrocarbons (VH6-10) 103.8 % 70-130 06-JUN-12
Batch R2378338
WG1484319-1  MB
Volatile Hydrocarbons (VH6-10) <0.10 mg/L 0.1 07-JUN-12
VOC-HSMS-VA Water
Batch R2373952
WG1483283-3 DUP L1155320-5
Bromodichloromethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Bromoform <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Carbon Tetrachloride <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12
Chlorobenzene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Dibromochloromethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Chloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 50 04-JUN-12
Chloroform <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Chloromethane <0.0050 <0.0050 RPD-NA  mg/L N/A 50 04-JUN-12
1,2-Dichlorobenzene <0.00070 <0.00070 RPD-NA mg/L N/A 30 04-JUN-12
1,3-Dichlorobenzene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
1,4-Dichlorobenzene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
1,1-Dichloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
1,2-Dichloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
1,1-Dichloroethylene <0.0010 <0.0010 RPD-NA  mg/L N/A 30 04-JUN-12
cis-1,2-Dichloroethylene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
trans-1,2-Dichloroethylene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Dichloromethane <0.0050 <0.0050 RPD-NA mg/L N/A 50 04-JUN-12
1,2-Dichloropropane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
cis-1,3-Dichloropropylene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
trans-1,3-Dichloropropylene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12

1,1,1,2-Tetrachloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-HSMS-VA Water
Batch R2373952
WG1483283-3 DUP L1155320-5
1,1,2,2-Tetrachloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Tetrachloroethylene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
1,1,1-Trichloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
1,1,2-Trichloroethane <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Trichloroethylene <0.0010 <0.0010 RPD-NA mg/L N/A 30 04-JUN-12
Trichlorofluoromethane <0.0010 <0.0010 RPD-NA mg/L N/A 50 04-JUN-12
Vinyl Chloride <0.0010 <0.0010 RPD-NA  mg/L N/A 50 04-JUN-12
WG1483283-2 LCS
Bromodichloromethane 110.1 % 70-130 04-JUN-12
Bromoform 107.8 % 70-130 04-JUN-12
Carbon Tetrachloride 132.9 LCS-ND % 70-130 04-JUN-12
Chlorobenzene 121.7 % 70-130 04-JUN-12
Dibromochloromethane 106.0 % 70-130 04-JUN-12
Chloroethane 122.3 % 60-140 04-JUN-12
Chloroform 134.7 LCS-ND % 70-130 04-JUN-12
Chloromethane 100.0 % 60-140 04-JUN-12
1,2-Dichlorobenzene 110.9 % 70-130 04-JUN-12
1,3-Dichlorobenzene 112.7 % 70-130 04-JUN-12
1,4-Dichlorobenzene 109.5 % 70-130 04-JUN-12
1,1-Dichloroethane 120.8 % 70-130 04-JUN-12
1,2-Dichloroethane 102.2 % 70-130 04-JUN-12
1,1-Dichloroethylene 120.0 % 70-130 04-JUN-12
cis-1,2-Dichloroethylene 131.2 LCS-ND % 70-130 04-JUN-12
trans-1,2-Dichloroethylene 122.6 % 70-130 04-JUN-12
Dichloromethane 121.6 % 60-140 04-JUN-12
1,2-Dichloropropane 111.0 % 70-130 04-JUN-12
cis-1,3-Dichloropropylene 106.6 % 70-130 04-JUN-12
trans-1,3-Dichloropropylene 96.3 % 70-130 04-JUN-12
1,1,1,2-Tetrachloroethane 119.3 % 70-130 04-JUN-12
1,1,2,2-Tetrachloroethane 98.9 % 70-130 04-JUN-12
Tetrachloroethylene 130.3 LCS-ND % 70-130 04-JUN-12
1,1,1-Trichloroethane 134.8 LCS-ND % 70-130 04-JUN-12
1,1,2-Trichloroethane 112.0 % 70-130 04-JUN-12

Trichloroethylene 134.3 LCS-ND % 70-130 04-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-HSMS-VA Water
Batch R2373952
WG1483283-2 LCS
Trichlorofluoromethane 156.7 LCS-ND % 60-140 04-JUN-12
Vinyl Chloride 120.9 % 60-140 04-JUN-12
WG1483283-1 MB
Bromodichloromethane <0.0010 mg/L 0.001 04-JUN-12
Bromoform <0.0010 mg/L 0.001 04-JUN-12
Carbon Tetrachloride <0.00050 mg/L 0.0005 04-JUN-12
Chlorobenzene <0.0010 mg/L 0.001 04-JUN-12
Dibromochloromethane <0.0010 mg/L 0.001 04-JUN-12
Chloroethane <0.0010 mg/L 0.001 04-JUN-12
Chloroform <0.0010 mg/L 0.001 04-JUN-12
Chloromethane <0.0050 mg/L 0.005 04-JUN-12
1,2-Dichlorobenzene <0.00070 mg/L 0.0007 04-JUN-12
1,3-Dichlorobenzene <0.0010 mg/L 0.001 04-JUN-12
1,4-Dichlorobenzene <0.0010 mg/L 0.001 04-JUN-12
1,1-Dichloroethane <0.0010 mg/L 0.001 04-JUN-12
1,2-Dichloroethane <0.0010 mg/L 0.001 04-JUN-12
1,1-Dichloroethylene <0.0010 mg/L 0.001 04-JUN-12
cis-1,2-Dichloroethylene <0.0010 mg/L 0.001 04-JUN-12
trans-1,2-Dichloroethylene <0.0010 mg/L 0.001 04-JUN-12
Dichloromethane <0.0050 mg/L 0.005 04-JUN-12
1,2-Dichloropropane <0.0010 mg/L 0.001 04-JUN-12
cis-1,3-Dichloropropylene <0.0010 mg/L 0.001 04-JUN-12
trans-1,3-Dichloropropylene <0.0010 mg/L 0.001 04-JUN-12
1,1,1,2-Tetrachloroethane <0.0010 mg/L 0.001 04-JUN-12
1,1,2,2-Tetrachloroethane <0.0010 mg/L 0.001 04-JUN-12
Tetrachloroethylene <0.0010 mg/L 0.001 04-JUN-12
1,1,1-Trichloroethane <0.0010 mg/L 0.001 04-JUN-12
1,1,2-Trichloroethane <0.0010 mg/L 0.001 04-JUN-12
Trichloroethylene <0.0010 mg/L 0.001 04-JUN-12
Trichlorofluoromethane <0.0010 mg/L 0.001 04-JUN-12
Vinyl Chloride <0.0010 mg/L 0.001 04-JUN-12
Batch R2377683

WG1484319-2 LCS
Bromodichloromethane 99.0 % 70-130 06-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-HSMS-VA Water
Batch R2377683
WG1484319-2 LCS
Bromoform 97.2 % 70-130 06-JUN-12
Carbon Tetrachloride 100.9 % 70-130 06-JUN-12
Chlorobenzene 99.2 % 70-130 06-JUN-12
Dibromochloromethane 99.8 % 70-130 06-JUN-12
Chloroethane 94.8 % 60-140 06-JUN-12
Chloroform 103.1 % 70-130 06-JUN-12
Chloromethane 84.6 % 60-140 06-JUN-12
1,2-Dichlorobenzene 98.1 % 70-130 06-JUN-12
1,3-Dichlorobenzene 96.6 % 70-130 06-JUN-12
1,4-Dichlorobenzene 96.5 % 70-130 06-JUN-12
1,1-Dichloroethane 96.1 % 70-130 06-JUN-12
1,2-Dichloroethane 94.9 % 70-130 06-JUN-12
1,1-Dichloroethylene 93.0 % 70-130 06-JUN-12
cis-1,2-Dichloroethylene 99.9 % 70-130 06-JUN-12
trans-1,2-Dichloroethylene 95.8 % 70-130 06-JUN-12
Dichloromethane 101.7 % 60-140 06-JUN-12
1,2-Dichloropropane 97.2 % 70-130 06-JUN-12
cis-1,3-Dichloropropylene 96.4 % 70-130 06-JUN-12
trans-1,3-Dichloropropylene 93.3 % 70-130 06-JUN-12
1,1,1,2-Tetrachloroethane 102.2 % 70-130 06-JUN-12
1,1,2,2-Tetrachloroethane 99.1 % 70-130 06-JUN-12
Tetrachloroethylene 1015 % 70-130 06-JUN-12
1,1,1-Trichloroethane 95.7 % 70-130 06-JUN-12
1,1,2-Trichloroethane 100.7 % 70-130 06-JUN-12
Trichloroethylene 101.2 % 70-130 06-JUN-12
Trichlorofluoromethane 114.4 % 60-140 06-JUN-12
Vinyl Chloride 92.5 % 60-140 06-JUN-12
WG1484319-1 MB
Bromodichloromethane <0.0010 mg/L 0.001 06-JUN-12
Bromoform <0.0010 mg/L 0.001 06-JUN-12
Carbon Tetrachloride <0.00050 mg/L 0.0005 06-JUN-12
Chlorobenzene <0.0010 mg/L 0.001 06-JUN-12
Dibromochloromethane <0.0010 mg/L 0.001 06-JUN-12

Chloroethane <0.0010 mg/L 0.001 06-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC-HSMS-VA Water
Batch R2377683
WG1484319-1  MB
Chloroform <0.0010 mg/L 0.001 06-JUN-12
Chloromethane <0.0050 mg/L 0.005 06-JUN-12
1,2-Dichlorobenzene <0.00070 mg/L 0.0007 06-JUN-12
1,3-Dichlorobenzene <0.0010 mg/L 0.001 06-JUN-12
1,4-Dichlorobenzene <0.0010 mg/L 0.001 06-JUN-12
1,1-Dichloroethane <0.0010 mg/L 0.001 06-JUN-12
1,2-Dichloroethane <0.0010 mg/L 0.001 06-JUN-12
1,1-Dichloroethylene <0.0010 mg/L 0.001 06-JUN-12
cis-1,2-Dichloroethylene <0.0010 mg/L 0.001 06-JUN-12
trans-1,2-Dichloroethylene <0.0010 mg/L 0.001 06-JUN-12
Dichloromethane <0.0050 mg/L 0.005 06-JUN-12
1,2-Dichloropropane <0.0010 mg/L 0.001 06-JUN-12
cis-1,3-Dichloropropylene <0.0010 mg/L 0.001 06-JUN-12
trans-1,3-Dichloropropylene <0.0010 mg/L 0.001 06-JUN-12
1,1,1,2-Tetrachloroethane <0.0010 mg/L 0.001 06-JUN-12
1,1,2,2-Tetrachloroethane <0.0010 mg/L 0.001 06-JUN-12
Tetrachloroethylene <0.0010 mg/L 0.001 06-JUN-12
1,1,1-Trichloroethane <0.0010 mg/L 0.001 06-JUN-12
1,1,2-Trichloroethane <0.0010 mg/L 0.001 06-JUN-12
Trichloroethylene <0.0010 mg/L 0.001 06-JUN-12
Trichlorofluoromethane <0.0010 mg/L 0.001 06-JUN-12
Vinyl Chloride <0.0010 mg/L 0.001 06-JUN-12
VOCT7-HSMS-VA Water
Batch R2373952
WG1483283-3 DUP L1155320-5
Benzene <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12
Ethylbenzene <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12
Methyl t-butyl ether (MTBE) <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12
Styrene <0.00050 <0.00050 RPD-NA  mg/L N/A 30 04-JUN-12
Toluene <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12
meta- & para-Xylene <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12
ortho-Xylene <0.00050 <0.00050 RPD-NA mg/L N/A 30 04-JUN-12

WG1483283-2 LCS
Benzene 126.2 % 70-130 04-JUN-12
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Test Matrix Reference Result Qualifier Units RPD Limit Analyzed
VOC7-HSMS-VA Water
Batch R2373952

WG1483283-2 LCS
Ethylbenzene 123.5 % 70-130 04-JUN-12
Methyl t-butyl ether (MTBE) 110.6 % 70-130 04-JUN-12
Styrene 116.7 % 70-130 04-JUN-12
Toluene 115.4 % 70-130 04-JUN-12
meta- & para-Xylene 123.6 % 70-130 04-JUN-12
ortho-Xylene 122.4 % 70-130 04-JUN-12

WG1483283-1 MB
Benzene <0.00050 mg/L 0.0005 04-JUN-12
Ethylbenzene <0.00050 mg/L 0.0005 04-JUN-12
Methyl t-butyl ether (MTBE) <0.00050 mg/L 0.0005 04-JUN-12
Styrene <0.00050 mg/L 0.0005 04-JUN-12
Toluene <0.00050 mg/L 0.0005 04-JUN-12
meta- & para-Xylene <0.00050 mg/L 0.0005 04-JUN-12
ortho-Xylene <0.00050 mg/L 0.0005 04-JUN-12

Batch R2377683

WG1484319-2  LCS
Benzene 97.2 % 70-130 06-JUN-12
Ethylbenzene 97.5 % 70-130 06-JUN-12
Methyl t-butyl ether (MTBE) 99.3 % 70-130 06-JUN-12
Styrene 99.7 % 70-130 06-JUN-12
Toluene 94.7 % 70-130 06-JUN-12
meta- & para-Xylene 96.9 % 70-130 06-JUN-12
ortho-Xylene 97.9 % 70-130 06-JUN-12

WG1484319-1 MB
Benzene <0.00050 mg/L 0.0005 06-JUN-12
Ethylbenzene <0.00050 mg/L 0.0005 06-JUN-12
Methyl t-butyl ether (MTBE) <0.00050 mg/L 0.0005 06-JUN-12
Styrene <0.00050 mg/L 0.0005 06-JUN-12
Toluene 0.00061 MB-LOR mg/L 0.0005 06-JUN-12
meta- & para-Xylene <0.00050 mg/L 0.0005 06-JUN-12

ortho-Xylene <0.00050 mg/L 0.0005 06-JUN-12
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Legend:

Limit ALS Control Limit (Data Quality Objectives)
DUP  Duplicate

RPD Relative Percent Difference

N/A Not Available

LCS Laboratory Control Sample

SRM  Standard Reference Material

MS Matrix Spike

MSD  Matrix Spike Duplicate

ADE  Average Desorption Efficiency

MB Method Blank

IRM Internal Reference Material

CRM Certified Reference Material

CCV  Continuing Calibration Verification
CVS  Calibration Verification Standard
LCSD Laboratory Control Sample Duplicate

Sample Parameter Qualifier Definitions:

Qualifier Description

J Duplicate results and limits are expressed in terms of absolute difference.

LCS-ND Lab Control Sample recovery was slightly outside ALS DQO. Reported non-detect results for associated samples were
unaffected.

MB-LOR Method Blank exceeds ALS DQO. LORs adjusted for samples with positive hits below 5 times blank level. Please
contact ALS if re-analysis is required.

MS-B Matrix Spike recovery could not be accurately calculated due to high analyte background in sample.

RPD-NA Relative Percent Difference Not Available due to result(s) being less than detection limit.
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Hold Time Exceedances:

Sample
ALS Product Description ID Sampling Date Date Processed Rec. HT Actual HT  Units Qualifier
Physical Tests
pH by Manual Meter
4 30-MAY-12 11:10 05-JUN-12 00:00 0.25 133 hours EHTR-FM
pH by Meter (Automated)
1 30-MAY-12 12:25 02-JUN-12 13:45 0.25 73 hours EHTR-FM
2 30-MAY-12 12:45 02-JUN-12 13:45 0.25 73 hours EHTR-FM
3 30-MAY-12 09:50 02-JUN-12 13:45 0.25 76 hours EHTR-FM
5 30-MAY-12 13:30 02-JUN-12 13:45 0.25 72 hours EHTR-FM
Anions and Nutrients
Nitrate in Water by lon Chromatography
1 30-MAY-12 12:25 04-JUN-12 08:21 3 5 days EHT
2 30-MAY-12 12:45 04-JUN-12 08:21 3 5 days EHT
3 30-MAY-12 09:50 04-JUN-12 08:21 3 5 days EHT
4 30-MAY-12 11:10 04-JUN-12 08:21 3 5 days EHT
5 30-MAY-12 13:30 04-JUN-12 08:21 3 5 days EHT
Nitrite in Water by lon Chromatography
1 30-MAY-12 12:25 04-JUN-12 08:21 3 5 days EHT
2 30-MAY-12 12:45 04-JUN-12 08:21 3 5 days EHT
3 30-MAY-12 09:50 04-JUN-12 08:21 3 5 days EHT
4 30-MAY-12 11:10 04-JUN-12 08:21 3 5 days EHT
5 30-MAY-12 13:30 04-JUN-12 08:21 3 5 days EHT
Bacteriological Tests
Fecal coliform by MPN
1 30-MAY-12 12:25 01-JUN-12 16:00 30 52 hours EHTL
2 30-MAY-12 12:45 01-JUN-12 16:00 30 51 hours EHTL
3 30-MAY-12 09:50 01-JUN-12 16:00 30 54 hours EHTL
4 30-MAY-12 11:10 01-JUN-12 16:00 30 53 hours EHTL
5 30-MAY-12 13:30 01-JUN-12 16:00 30 50 hours EHTL

Legend & Qualifier Definitions:

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

EHTR: Exceeded ALS recommended hold time prior to sample receipt.

EHTL: Exceeded ALS recommended hold time prior to analysis. Sample was received less than 24 hours prior to expiry.
EHT: Exceeded ALS recommended hold time prior to analysis.

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

Notes*:

Where actual sampling date is not provided to ALS, the date (& time) of receipt is used for calculation purposes.

Where actual sampling time is not provided to ALS, the earlier of 12 noon on the sampling date or the time (& date) of receipt is

used for calculation purposes. Samples for L1155320 were received on 31-MAY-12 13:40.

ALS recommended hold times may vary by province. They are assigned to meet known provincial and/or federal government

requirements. In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by the
US EPA, APHA Standard Methods, or Environment Canada (where available). For more information, please contact ALS.

The ALS Quality Control Report is provided to ALS clients upon request. ALS includes comprehensive QC checks with every analysis to
ensure our high standards of quality are met. Each QC result has a known or expected target value, which is compared against pre-

determined data quality objectives to provide confidence in the accuracy of associated test results.

Please note that this report may contain QC results from anonymous Sample Duplicates and Matrix Spikes that do not originate from this

Work Order.
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ALS Sample ID: L1155320-1
Client Sample ID: WL-MW12-01
500
450
400
350
2 300
(=}
>
=
& 250
2
o
3
& 200
150 4
100 4
50
0—— \ ‘ \ ‘ \ ‘ \ ‘ \ ‘ \ \ \
2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
Time - Minutes
nC10 nC1g nC32
174°C 330°C 467°C
345°F 626°F BY3°F
«— Gasoline—s < Motar Qils / Lube Qils f Grease.
«—— Diesel/ JetFuels >

The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.

Printed on 07/06/2012 2:07:15 PM Page 1 of 1



HL|C|I'DI:3I'|JIJI'I Distribution HEPDI’t

500

Response - MilliVolts

ALS
ALS Sample ID: L1155320-2
Client Sample ID: WL-MW12-01D
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.

Printed on 07/06/2012 5:19:28 PM Page 1 of 1
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ALS Sample ID: L1155320-3
Client Sample ID: WL-MW12-03
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.

Printed on 07/06/2012 5:19:33 PM Page 1 of 1
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ALS
ALS Sample ID: L1155320-4
Client Sample ID: WL-MW12-04
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount

extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.
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The EPH Hydrocarbon Distribution Report (HDR) is intended to assist you in characterizing
hydrocarbon products that may be present in your sample. For further interpretation, a current
library of reference products is available on www.alsglobal.com or upon request.

The scale at the bottom of the chromatogram indicates the approximate retention times of
common petroleum products, and three n-alkane hydrocarbon marker compounds. Retention
times may vary between samples by as much as 0.5 minutes.

Peak heights in this report are a function of the sample concentration, the sample amount
extracted, the sample dilution factor, and the response scale at the left.

A "-L-" in the sample ID denotes a low level sample. A "-S-" denotes a silica gel cleaned sample.
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At Golder Associates we strive to be the most respected global company providing
consulting, design, and construction services in earth, environment, and related
areas of energy. Employee owned since our formation in 1960, our focus, unique
culture and operating environment offer opportunities and the freedom to excel,

which attracts the leading specialists in our fields. Golder professionals take the
time to build an understanding of client needs and of the specific environments
in which they operate. We continue to expand our technical capabilities and have
experienced steady growth with employees who operate from offices located
throughout Africa, Asia, Australasia, Europe, North America, and South America.

Africa + 27 11 254 4800
Asia + 86 21 6258 5522
Australasia + 61 3 8862 3500
Europe + 356 21 42 30 20
North America +1 800 275 3281
South America + 55 21 3095 9500

solutions@golder.com
www.golder.com

Golder Associates Ltd.

500 - 4260 Still Creek Drive
Burnaby, British Columbia, V5C 6C6
Canada

T: +1 (604) 296 4200
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