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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

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
Johnson’s Crossing Solid Waste Disposal Facility (the “Facility” or “Site”) is one of the sites included in the
program. A multiphase approach was implemented at each Facility in order to carry out the hydrogeological
assessment. The first phase completed for the program 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 the
development of 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. The
sixth and final phase resulted in a draft of this Hydrogeological Assessment Report, which includes the results of
the Background Research and Facility Site Assessment Plan, documenting the results of the investigation.

In summary, the information obtained during the Site assessment indicated the following:

m Site Description: The Facility is located in the southern part of the Yukon, within the Southern Lakes
Ecological Region, and in the Teslin Tlingit Council traditional territory, at latitude 60° 29’ north and
longitude 133° 17’ west. The Facility is located on a 9.9 hectare Federal Reserve Parcel to the Government
of Yukon (Parcel ID # 105C06-00000-00045). The Site is accessed by a gravel road off the east side of the
Canol Road, approximately 700 m north of the junction with the Alaska Highway at kilometre 1,295,
approximately 128 km east of Whitehorse, and 500 m north of the bridge at Johnson’s Crossing. The
Facility presently serves the approximately 45 residents in the Johnson’s Crossing area as a transfer facility
for household waste. No evidence of spills or discharges was observed during the Site reconnaissance.

m Site Topography: The Facility is at an elevation of approximately 770 m (2,530 feet) above sea level
and lies within the Judas Creek and Marsh Lake watersheds. A cleared area of approximately
12,000 square metres, sloped to the southwest, is present at the Facility. Local surficial geology is mapped
as nearly flat terrace deposits of glaciofluvial origin, consisting of silt, sand, and gravel. The regional
hydraulic gradient is expected to be to the southwest towards the Teslin River.

m  Stratigraphy and Hydrogeology:

= Surface expression at the Site is dominated by quaternary surficial deposits;

= Subsurface conditions were investigated with the installation of three monitoring wells including:
JC-MW12-01, JC-MW12-02, and JC-MW12-03, which were completed from May 27 to June 3, 2012,
under the supervision of Golder Associates for the establishment of a monitoring well network at the
Site;

®= The Site stratigraphy was investigated to a maximum depth of 89.9 m in JC-MW12-01 and was found to
consist of approximately 35 m of silt overlying inter-bedded gravel, sand, and silt deposits;
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An unconfined groundwater aquifer was encountered during the drilling of all three monitoring wells at
between 80.5 m and 84.4 m below grade (bg);

Due to the depth to groundwater in all of the monitoring wells, no sampling or slug testing was
conducted at the Site;

Hydraulic conductivity of the surficial aquifer at the Site was calculated using a grain size analysis
performed on cuttings taken during drilling to be between 2 x 10* and 1 x 10 (m/s);

Hydraulic conductivity of the overlying silt layer was calculated to be approximately 6 x 10° m/s;

A search of the Natural Resources Canada, Groundwater Information Network did not identify
groundwater wells within 1,500 m of the Site;

Due to the depth of groundwater underlying the Facility, the relatively low precipitation at the Site, and
low permeability of the overlying soils, it was determined that there was negligible risk of contamination
of the groundwater from buried waste at the Site; and

Based on the estimated groundwater flow direction at the Site, it was determined that the minimum
conditions of one upgradient and two downgradient wells have been met.

The following recommendations are made, based on the results of the 2012 hydrogeological assessment
presented in this report:

m As the potential for the facility to impact groundwater quality is negligible we recommend that the Facility’s
Waste Management Permit be amended to eliminate the need for groundwater monitoring at this location.
m This Site should be considered to be of low concern with regards to potential for impact to sensitive
downstream receptors.
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Study Limitations

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

The inferences concerning the Johnson’s Crossing Solid Waste Facility contained in this report are based on
information obtained during the assessment conducted by Golder personnel, and are based solely on the
condition of the property at the time of the Site reconnaissance, installation of monitoring wells, and groundwater
monitoring events, supplemented by historical and interview information obtained by Golder, as described in this
report.

This report was prepared, based in part, on information obtained from historic information sources. In evaluating
the subject Site, Golder has relied in good faith on information provided. We accept no responsibility for
deficiency or inaccuracy contained in this report as a result of our reliance on the aforementioned information.

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
Johnson’s Crossing Solid Waste Disposal Facility (the “Facility” or the “Site”) is one of the sites included in the
program. This report presents the findings of our investigation.

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 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 objectives are included in the development of the program:

m Develop a conceptual hydrogeological model of the Site using existing data that identifies potential
contaminant 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 of work was proposed to develop the conceptual hydrogeological model for the Site and
installation of a monitoring well network. This work was performed in accordance with the relevant Environment
Yukon Protocols, and in accordance with the Yukon Environmental and Socioeconomic Assessment Act.

s
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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 and
aquifer conditions; and

m Phase 6 resulted in the preparation of a draft of this Hydrogeological Assessment Report, documenting the
results of this investigation.

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, coordinated the drilling work and reviewed this
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
an M.Sc. degree in Hydrogeology from Saint Francis Xavier University (2012) and 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, who joined Golder in May 2012. 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 since
beginning work at Golder. She has also been involved with surface water monitoring at a construction site in
Northern British Columbia.
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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 out letter dated April 26, 2012 on April 30, 2012.
The Change Order for the work was attached to the e-mail message.

2.0 SITE DESCRIPTION AND HISTORY
2.1 Site Location

The Facility is located in the southern part of the Yukon, within the Southern Lakes Ecological Region, and in
Teslin Tlingit Council traditional territory, at latitude 60° 29’ north and longitude 133° 17' west. The
Facility is located on a 9.9 hectare Federal Reserve Parcel to the Government of Yukon (Parcel ID # 105C06-
00000-00045). The Site is accessed by a gravel road off the east side of the Canol Road, approximately 700m
north of the junction with the Alaska Highway at kilometre 1,295, approximately 128 km east of Whitehorse, and
500 m north of the bridge at Johnson’s Crossing.

2.2 Site History

A series of waste trenches have been utilized at the Facility throughout its operation. A series of domestic waste
burial sites at the Facility were covered in 1992, 1995, and 2011. In addition, a bridge concrete burial Site is
present at the Facility. According to the Solid Waste Operation Plan (2008) residential refuse is the primary
material received at the Site. The Yukon Government Community Services, Infrastucture Branch converted the
Johnson’s Crossing Waste Disposal Facility into a transfer station in 2011.

3.0 METHODOLOGY
3.1 Preliminary Hydrogeological Assessment

The preliminary hydrogeological assessment involved a desktop review, interpretation of existing information,
and an inspection of the Facility. The initial inspection of the Facility was conducted in October 2011. The
purpose of the preliminary hydrogeological assessment was to identify the appropriate drilling methods,
equipment, and potential well locations for the installation of a monitoring well network. 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.
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3.1.1 Data Sources

Bouwer, H. and R.C. Rice, 1976. A slug test method for determining hydraulic conductivity of unconfined
aquifers with completely or partially penetrating wells, Water Resources Research, vol. 12, no. 3,
pp. 423-428.

m  Environment Canada, Meteorological Service of Canada Last Modified 2012-05-29, Website:
http://lwww.climate.weatheroffice.ec.gc.ca/climate_normals/Canadian Climate Normals or Averages
1971-2000.

m Fetter, C. W., Applied Hydrogeology, Third Edition, PRENTICE HALL, New Jersey. 1994,

m  Government of Yukon. Environment Act Contaminated Sites Regulation. O.I.C. 2002/171,
Schedule 3- Generic Numerical Water Standards.

m  Government of Yukon, Yukon Environment, Protocol for the Contaminated Sites Regulation Under the
Environment Act. 2011.

m  Government of Yukon, Yukon Geological Survey, YGS MapMaker Online Website:
http://maps.gov.yk.ca/imf.jsp?site=YGS

m  Government of Yukon, Yukon Mining and Lands Viewer Website:
http://maps.gov.yk.ca/imf.jsp?site=miningLands

m  Government of Yukon, Yukon Water, Water Data Catalogue Website:
http:/lyukonwater.ca/MonitoringYukonWater/WaterDataCatalogue/

m  Government of Yukon, 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 Natural Resources Canada, Groundwater Information Network Website:
http://ngwd-bdnes.cits.nrcan.gc.ca/service/api_ngwds:gin/en/wmc/aquifermap.html

m Morison, KcKenna, and Davies, 1978, 1980. Surficial Geology, Teslin, Yukon Territory, Geological Survey
of Canada, unpublished.

m  Site inspection of October 2012.

m Surveys and Mapping Branch, Department of Energy, Mines, and Resources. The Atlas of Canada
Website: http://atlas.nrcan.gc.ca/site/english/maps/topo/map Map 105 C/6, scale 1:50,000.
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3.1.2 Site Inspection

Prior to the Facility reconnaissance, Golder developed a Facility-specific health and safety plan (HASP) for
implementation during the field work. The health and safety plan included a description of the potential hazards
that could be encountered during the Facility reconnaissance and proposed mitigation. A Site inspection was
conducted in October 2011. The initial Site visit was 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 also reviewed for access constraints. Selected photographs of the Facility were taken during the
reconnaissance and 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 Yukon
Department of Energy Mines and Resources, 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), the Yukon Water Well Registry, and a search of the
Yukon Water online Data Catalogue.

3.14 Contaminated Sites Registry

A Site Registry search was conducted by Yukon Environment on December 1, 2011. The search identified no
contaminated site files or spill reports for the Johnson’s Crossing Solid Waste Disposal Facility; however, it was
noted that the Facility does not have any analytical results in the file to compare against Yukon CSR standards
to determine if any contamination exists. It was also noted that the Facility was largely unmonitored, and that
there was opportunity for improper disposal and unreported spillage of contaminants during its operation.

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

Waste Management Permit No. 80-009 was issued on February 29, 2012 for the Facility. 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.

Monitoring requirements set out in Waste Management Permit 80-009 include:

m Monitoring water levels and collecting water samples from groundwater monitoring wells at the Facility
twice a year (spring and late summer);

m  Sampling of downgradient surface water bodies concurrently with the groundwater sampling;
m Analyze surface water and groundwater samples for the parameters outlined in section 3.5;

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 standards; and

m  Submitting monitoring results to Environment Yukon by January 31st each year.
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A summary of the Facility permits and groundwater monitoring requirements for the Site are summarized in
Table 1 below.

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 oo
Monitoring

Community Services
80-009 Transfer Station Operations and Twice Per Year
Programs (2011)

Johnson’s Crossing Solid
Waste Disposal Facility

3.2 Field Investigations
3.21 Scope of Field Investigations

m Three onsite groundwater wells were drilled by Midnight Sun Drilling under the supervision of Golder
Associates from May 27 to June 3, 2012;

m Grab samples taken at different depths throughout the Site, during monitoring well installation, were
analyzed for grain size composition;

m Due to the depth to groundwater underlying the Site and low permeability soils encountered during drilling,
it was decided by Golder to forgo developing and sampling the monitoring wells; and

m Results of field and laboratory data are summarized and interpreted in this report.

3.2.2 Groundwater Monitoring Well Network

Groundwater monitoring well installation was undertaken at the Johnson’s Crossing Solid Waste Facility in
general accordance with Yukon Contaminated Site Regulation Protocol (Yukon Environment, 2011).

Three (3) groundwater monitoring wells were proposed for installation at the Site to characterize groundwater
conditions underlying the waste disposal Facility. A Site plan showing the monitoring well locations and key Site
features is provided in Figure 2. JC-MW12-01 was intended to characterize upgradient groundwater conditions,
while JC-MW12-02 and JC-MW12-03 were intended to assess groundwater conditions downgradient of the
landfill. Locations of the monitoring wells were selected based on aerial photography, review of Site history, Site
topography, suspected groundwater flow direction, and a Site inspection.

Specifics for each well are listed below:

m JC-MW12-01 was installed in the northern corner of the site and advanced to a depth of approximately
89.9 m below grade (m bg);

m JC-MW12-02 was installed in the west corner of the site and advanced to approximately 86.0 m bg; and

m JC-MW12-03 was installed along the southwest edge of the site and advanced to approximately 86.9 m bg.
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All wells were installed using a Driltech, Marlin 5, truck mounted, air rotary drill rig.

Grab samples of drill cuttings were taken at regular intervals to log the stratigraphy encountered in each
borehole. Borehole logs, documenting observed stratigraphy, along with well construction details, are provided
in Appendix B. A summary of the stratigraphy and well construction details is provided in Table 2.

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

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 PVC pipes;

m A3 mlong well screen (10-slot) was installed in all three monitoring wells;

m  Anun-slotted PVC pipe was installed above the well screen to about 0.75 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 were placed directly above the sand pack.
The remainder of the annulus was filled with bentonite well 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  Wells were not developed following drilling due to the depth to groundwater encountered at the Site.

Table 2: Well Construction Details

Well ID Drilled Depth Aquifer Unit Casing Diameter Screened Filter Pack
(m bg) Monitored (mm) Interval (m bg) Interval (m bg)
JC-MW12-01 90.2 sandand 50 86.9 - 89.9 83.8 - 89.9
Gravel, trace silt
JC-MW12-02 86.0 Sand and Gravel 50 82.3-85.3 80.5-85.3
JC-MW12-03 86.9 Sand and Gravel 50 83.5-86.6 82.3-86.6
3.2.3 Monitoring Well Surveying

Golder carried out a level survey to determine the vertical elevation of the top of the PVC wellhead (measuring
point) for each well on June 3, 2012. Initial absolute elevation was surveyed relative to a survey control points
located at the Site (Quest Engineering, 2002). Relative elevation between wells, as determined from the level
survey, has a precision of £ 1 cm. Table 3 presents a summary of survey data (recorded on June 3, 2012).
Horizontal position of all wells was obtained by GPS with an accuracy of £ 0.5 m or better.

Water level was measured using a 91 m (300 foot) tape measure, on which the water level was marked by a wet
section. Estimated water level using this method is included in Table 2.
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Table 3: Monitoring Well Locations and Groundwater Elevations from the Monitoring Events
on June 3, 2012.

well ID GPS Location Top of PVC Casing Approximate Standing Water Table
(UTM Zone 8 V) Elevation (masl) Water Level (mbtoc) Elevation (masl)
JC-MW12-01 6;904726:?;;1; 771.61 87.6 684.01
JC-MW12-02 657547552 ':r:‘g 767.14 82.0 685.14
JC-MW12-03 6;904725051790mm§ 766.73 84.4 682.33
3.24 Groundwater Monitoring Event

Monitoring wells were not developed or sampled following installation at the Site. Based on the depth to
groundwater and the lithology encountered at the Site, it was determined that there was little chance of impact
by buried waste at the Site to the underlying groundwater, and low concern for parameters exceeding the Yukon
Contaminated Sites Regulation protocols.

40 CONCEPTUAL HYDROGEOLOGICAL MODEL
4.1 Setting

The Facility is at an elevation of approximately 770 m (2,530 feet) above sea level and lies within the
Judas Creek and Marsh Lake watersheds. A cleared area of approximately 12,000 square metres, sloped to the
south and southwest, is present at the Facility. The Facility presently serves the approximately 45 residents in
the Johnson’s Crossing area. No evidence of spills or discharges was observed during the Site reconnaissance.
The primary receptor for contaminants that may migrate off site from the facility is likely to be the Teslin River.

4.2 Climate

Climate at the Site is assumed to be similar to climate at the Johnson’'s Crossing climate station
(Climate ID 2100670), located approximately 1.4 km south west of the Facility at an elevation of approximately
690 m above sea level. Average monthly precipitation reported at the Johnson’s Crossing station ranges from a
low average of 8.0 mm in April to a high average of 53.2 mm in July. The average annual precipitation is
approximately 376.2 mm, including 145.1 cm as snowfall. Temperature ranges from a low average of -18.6°C in
January to a high average of 13.5°C in July (Environment Canada, 2011).

Annual precipitation is relatively low (about 0.4 m per year). This suggests that the amount of infiltration of water
through buried waste at the Site 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. The greatest potential for infiltration of water through the waste is during the spring
snow melt; however, a significant portion of the water from snow melt would typically occur as surface runoff
during this period.

—
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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

4.3 Geology and Hydrogeology
4.3.1 Geological Framework

The southern Yukon, including the Johnson’s Crossing area, has undergone several episodes of glaciation, the
most recent being the Quaternary McConnell glaciation. During that period, sediments such as glacial till,
glaciofluvial sediments, and glaciolacustrine sediments were deposited, especially in low elevation areas such as
the Teslin River Valley, located downgradient of the Site.

The Johnson’s Crossing area is mapped as being underlain primarily by till, colluvium, and glaciofluvial outwash
sediments of Quaternary origin, with modern lacustrine and fluvial sediments at lower elevations associated with
the Teslin River and Teslin Lake. Ablation till, colluvial glacial debris, morainal deposits, and bedrock exposures
are found at higher elevations in the mountains to the surrounding the Site.

Surficial geology maps published by the Yukon Geological Survey (YGS) indicate natural surficial materials at
the Site are terrace deposits of glaciofluvial origin, consisting silt, sand, and gravel. Deposits range from 5 m to
approximately 50 m in thickness. Topography associated with this setting is generally irregular or nearly flat,
marked by shallow channel patterns or locally pitted surfaces (Figure 3).

4.3.2 Principal Aquifers

As shown in Figure 4, it is inferred that groundwater at the Site occurs in a deep, unconfined, surficial aquifer
composed primarily of unconsolidated sand and gravel, with minor silt. For the purpose of this report, this
aquifer has been named the Surficial Aquifer (Table 4).

Table 4 Aquifer Units Encountered at the Site

Aquifer Name Location Aquifer Type Comments
JC-MW12-01 Unconfined: ® Sand and Gravel
Surficial Aquifer JC-MW12-02 unconsolidg_ted *  High hydraulic conductivity
- - orus media
JC-MW12-03 P ®  Qverlain by 35 - 45 m of SILT

4.4 Groundwater Flow Systems
4.4.1 Regional and Intermediate Groundwater Flow

Topography in the area surrounding the Facility slopes from the Big Salmon Range, located to the northeast of
the Site (elevation approximately 1200 m amsl), southwest towards the Teslin River (elevation 685 m amsl).
Regional hydraulic gradient is inferred to be a subdued replica of this topographic gradient, so that regional
groundwater flow is primarily to the southwest, discharging to the Teslin River.

4472 Local Groundwater Flow

Local groundwater flow direction at the Site is estimated from the Site topography to be to the southwest. Local
hydraulic gradient at the Site is inferred, based on Site topography, to be approximately 0.1 m/m.

—
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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

4.5 Grain Size Analysis

Grain size analysis was performed on several grab samples taken at various depths during monitoring well
installation at the Site. Soil samples were analyzed at EBA’s laboratory in Whitehorse. The table below
provides a summary of the depth, soil description, and estimated hydraulic conductivity, of various strata
throughout the Site, based on the grain size analysis.

Table 5: Grain Size Analysis

Calculated Hydraulic

Monitoring Well ID Depth (m bg) Description d1o, deo (Mm) Conductivity (m/s)
JC-MW12-01 90.2 SAND (65% and GRAVEL (34%) 0.35, 4.00 1x10°
JC-MW12-02 3.1 SILT (88%), some Clay (10%) 0.002, 0.03 6 x 10°

SAND (53%) and GRAVEL (39%),

-4
some Silt (7%) 0.17, 4.75 2x10

JC-MW12-02 85.0

4.6 Estimated Linear Groundwater Velocity

As determined from the gradation analysis summarized in Table 5, the hydraulic conductivity of the surficial
aquifer underlying the Site is ranges between 2 x 10* m/s and 1 x 10 m/s. The horizontal hydraulic gradient
across the Site was assessed, based on topography, to be 0.1 m/m to the southwest. A range of reasonable
linear groundwater velocity is calculated using the following equation:

V = (Ki)/n

Where: V: is the groundwater velocity in meters per second (m/s);
K: is the hydraulic conductivity in m/s as determined by slug testing;
i is the horizontal hydraulic gradient (m/m); and

n: is the porosity which is estimated to be approximately 0.35 (Fetter, 1994) in sand and gravel.

The resulting groundwater velocity is estimated to be between 6 x 10° m/s and 3 x 10 m/s (approximately 5 to
25 metres per day). Groundwater at the Site may travel faster or slower than these estimates due to
inaccuracies or seasonal variations in these parameters. Infiltration of water through the overlying SILT is
estimated to occur at a significantly lower rate of approximately 0.5 m per year.

b
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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

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, hydrogeological investigation, and contaminant transport principals. Potential sources
include:

m Leachate from waste disposed at the Facility; and

m Potential contaminates leaching from these sources include: heavy metals, nutrients (NO3 NH3), organic
hydrocarbons (Fuels, PAH'’s, chlorinated hydrocarbons), and salts.

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

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

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

4.8 Analysis of Potential for Groundwater Contamination

The following factors help to mitigate the influence of landfill leachate on the quality of the groundwater
underlying the Site:

m Moderate slope of the ground surface at the Site;

m Low hydraulic conductivity of the upper 35 plus metres of soil at the Site;
m High leachate renovation capacity of silts and clays;

m Low annual recharge; and

m Deep water table, with a highly conductive aquifer.

Based on the preponderance of these factors, it is unlikely that the groundwater quality underlying the Site is
influenced by buried waste at the Site.

e
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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

5.0

CONCLUSIONS

m Stratigraphy and Hydrogeology:

6.0

Surface expression at the Site is dominated by quaternary surficial deposits;

Subsurface conditions were investigated with the installation of three monitoring wells including:
JC-MW12-01, JC-MW12-02, and JC-MW12-03, which were completed from May 27 to June 3, 2012,
under the supervision of Golder Associates for the establishment of a monitoring well network at the
Site;

The Site stratigraphy was investigated to a maximum depth of 89.9 m in JC-MW12-01 and was found to
consist of approximately 35 m of silt overlying inter-bedded gravel, sand, and silt deposits;

An unconfined groundwater aquifer was encountered during the drilling of all three monitoring wells at
between 80.5 m and 84.4 m below grade (bg);

Hydraulic conductivity of the surficial aquifer at the Site was calculated using a grain size analysis
performed on cuttings taken during drilling to be between 2 x 10* and 1 x 10 (m/s);

Hydraulic conductivity of the overlying silt layer was calculated to be approximately 6 x 10° m/s;

A search of the Natural Resources Canada, Groundwater Information Network did not identify
groundwater wells within 1,500 m of the Site;

Due to the depth of groundwater underlying the Facility, the relatively low precipitation at the Site, and
low permeability of the overlying soils, it was determined that there was little risk of contamination of the
groundwater from buried waste at the Site; and

Based on the estimated groundwater flow direction at the Site, it was determined that the minimum
conditions of one upgradient and two downgradient wells have been met.

RECOMMENDATIONS

As the potential for the facility to impact groundwater quality is negligible we recommend that the Facility’s Waste
Management Permit be amended to eliminate the need for groundwater monitoring at this location. This Site
should be considered to be of low concern with regards to potential for impact to sensitive downstream
receptors.
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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

7.0 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.
Hydrogeologist Principal Hydrogeologist
Reviewed By:

ORIGINAL SIGNED

Guy C. Patrick, P.Eng.
Principal Senior Hydrogeologist

CB/GJH/GCP/syd

0:\final\2011\1436\11-1436-0073\1114360073-509-r-rev0-2100\1114360073-509-r-rev0-2100-hydrogeo assess 23feb_13.docx
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APPENDIX A

Site Photographs
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APPENDIX A
Site Photographs

Johnson’s
Crossing
Transfer Station

Photograph 1: A view of the north corner of the Site during installation of JC-MW12-01; taken from the access road.

Photograph 2: A vew from the southwest edge of the Facility looking northeast, across the closed garbage trench and bridge
concrete waste pit, at the present day waste transfer facility.
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APPENDIX A
Site Photographs

Photograph 3: A view of the west corner of the Site during the installation of JC-MW12-02; taken from the waste transfer
facility in the center of the Site.

R e

Photograph 4: Pond from which the downgradient water sample was taken.
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February 23, 2013
Project No. 11-1436-0073/2100 2/2




HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

APPENDIX B

Well Construction Logs

February 23, 2013 Golder
Report No. 1114360073-509-R-Rev0-2100 .7 Associates



36-0073\DRAFTING\GINT\11-1436-0073 (2100 JC).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 09/13/

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

PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

DRILLING DATE: May 27, 2012
DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 1 OF 10
DATUM: Geodetic

Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w Q ppm @ 29 STANDPIPE

<o | F = R <=z OR

8 % g 9 o ‘E g i 5\ 1(\) 1\5 2(\) | | | I OE THERMISTOR

o w =

Eh| ¢ DESCRIPTION < |EEY- [0 B | 3|0 |BE| PO WATER CONTENT PERCENT | 5+ INSTALLATION

o= | Z = 2|r 12|z (83 0 adg

] z < DEPTH| 5 2| S [og|pem Wi w wi |22

o o m [Z Slo| o pl = =

3] = ) 4
2 50 100 150 200 10 20 30 40
Stickup = 0.66m
L o Ground Surface 770.95
L (ML) SILT, trace fine sand, light brown, 0.00 i
- moist. —
- _]
- 5 _]
- 3 _]
B - at 3.05m depth: seam with some B
B clay. ]
B - from 3.05m - 7.32m depth: brown, B
- trace clay. i
I _]
| 2 .
- E .
B 5 1
L g ]
S
L 2 ]
B 3| = ]
L g5 ]
= 5 é e Bentonite Seal —
i Bk ]
S
L 2 ]
L = ]
L 3 ]
L = ]
L a ]
- = .
- & _]
I _]
B - at 7.32m depth: wet. ]
- & _]
- - from 8.53m - 9.14m depth: some 1
B clay. 1
- o _]
N - from 9.14m - 34.44m depth: no clay, ]
I moist. ]
- - - - - - ] I | O S A IO AN S A N A AN AN U S N I U ]
CONTINUED NEXT PAGE
DEPTH SCALE G l LOGGED: CB
older
1:50 CHECKED:




PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-01 SHEET 2 OF 10
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707644.09 E: 594240.96
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w [} ppm 29 STANDPIPE
3o | E 5 £ . Iz OR
3g| L g « |§|lslg s 0 15 C ., |8B|  merwsTor
EL| 2 DESCRIPTION < [BEV-|a |8 | 3|y [P WATER CONTENT PERCENT | 5+ INSTALLATION
52| 2 & |oePTH| S | £ | 2| % |38] pom W od
4 [ g ™ |2 5188 wp —o0W Wi | =S
@ 2 o 50 100 150 200 10 20 30 40
- " (ML) SILT, trace fine sand, light brown, i
- moist. (continued) —
4 _
L 5 _]
% N _]
gL - from 13.11m - 25.91m depth: light .
r brown to olive grey. .
al ]
al ]
x| 1
gL i
2L 1
3 14 _]
o .
gl > ]
2 4 ]
i3 ]
= o
al 2 ]
ol < N
|Eg i
é I § Bentonite Seal ]
gL =€ ]
e i
sl |8 ]
5 = ]
2 S ]
3L 2 1
g; 16 _]
el i
er ]
>
zl i
E - .
§ - .
gl i
8L ]
8 17 —
EL i
E| 1
gl ]
gl i
g; 18 _]
§ B 1
er i
5]
1 ]
2
% - .
s i
2 19 —
g L i
& - .
sl i
s+ op-p——-———————— — -7 — -—rr—fr—fr—Frfr1—- —
% CONTINUED NEXT PAGE
z
: —:
& DEPTH SCALE LOGGED: CB
3 Golder
H 1:50 1 CHECKED:
z Associates




PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-01 SHEET 3 OF 10
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707644.09 E: 594240.96
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm @ 29 STANDPIPE
3o | E 5 £ . Iz OR
38| L g x| |§lslzl 5 0 15 ., |8B| memwsmor
o
ELlg DESCRIPTION < DE;;/H o g 2| g% P -y | WATER CONTENT PERCENT 'é; INSTALLATION
o o
87| 8 Elm 2] 13|8] wp oM ——wi |25
@ = o ©
2 50 100 150 200 10 20 30 40
- (ML) SILT, trace fine sand, light brown, i
- moist. (continued) —
5 _]
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

DRILLING DATE: May 27, 2012
DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 4 OF 10
DATUM: Geodetic

Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w Q ppm @ 29 STANDPIPE

58| & 8 £ ® 5 10 15 20 ES OR

o | 5 2 e [ 512 bme e s | CB| SRR

Eh| ¢ DESCRIPTION < |EEY | €2 |w|Eg P WATER CONTENT PERCENT | 5+

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

o o m |2 Slo| @ Wp F——oS—wi 35

3] = ) 4
2 50 100 150 200 10 20 30 40
- 30 -
L (ML) SILT, trace fine sand, light brown, i
- moist. (continued) 4
R |
L 5 |
a3 |
- - 33.83m - 34.44m depth: some E
3 gravel. ]
| 2 —
- ['4 -
- E 736.51 B
- 5 (GM) SILTY GRAVEL, trace sand, 34.44 B
r E’ dark brown, moist. ]
B E = Dl T
T |58 Bentonite Seal N
N S|z i
L 35|< B
B > 1
B = b i
B 8 1
B £ i
B a i
- = .
- o B
L 5 |
i b ]
B ) 734.37 B
B (GM) sandy GRAVEL, some silt, dark ] 3658 ]
I brown, moist. o0 i
r 733.76 ]
. (GP) sandy GRAVEL, trace silt, 37.19 ]
- brown, moist. 4
5 |
[ 5 |
B O 73163 ]
- (ML) sandy SILT, brown, moist. 1] 932 ]
B 1] 731.02 ]
I I /= iy I A N S [ I AN A AN AR I I I I N N R |
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

DRILLING DATE: May 27, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 5 OF 10
DATUM: Geodetic

Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w ) ppm 29 STANDPIPE

58| & 8 £ ® 5 10 15 20 eSS OR

Ik L R

Eh| ¢ DESCRIPTION < |EEY | €2 |w|Eg P WATER CONTENT PERCENT | 5+

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

o o m |2 Slo| @ Wp F——oS—wi 35

3] = ) 4
2 50 100 150 200 10 20 30 40
40
L (GM) SILTY GRAVEL, trace sand, o 39.93 i
- brown, moist. (continued) —
B L 7]
L q 7
B A 7]
a1 _]
N g i
B A 7]
L g ]
- 22 ¥ _
N A i
B 2 ]
B 1 ]
- 43 P |
N 5 ]
B i 7]
B 727.36 1
B (ML) SILT, some sand, brown, 43.59 8
- cohesive, moist to wet. 4
R _]
| 2 -
- E .
B 5 ]
B 5 ]
E
B ki ]
L 3|2 ]
I Bentonite Seal ]
N S|z i
L 35|< B
S
B E 7]
L = i
B F ]
L = i
L o i
- = .
I 46 ]
B 724.62 ]
- (GM) GRAVEL, some silt, trace sand. 46.33 4
B ‘ 724.32 ]
B (GW) sandy GRAVEL, light grey. b~ 4663 i
B o0 ]
j a i o 1 i
r e ]
- 48 _
- 72218 4
B (ML) SILT, light brown, moist. 4877 :
49 _]
B 721.57 g
B (GM) SILTY GRAVEL, trace sand, o 49.38 1
L brown, moist. 4
: o] :
I ol 1} | ] e - - - e - _]
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services

PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

SHEET 6 OF 10

DATUM: Geodetic
DRILLING DATE: May 27, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w Q ppm @ 49 STANDPIPE

30| & = c B Iz OR

2t A P e —— o | o8| R

Eh| ¢ DESCRIPTION < | BBV | B | 3| [KE]PD WATER CONTENT PERCENT | 5+

5| 2 % [oePth| 2 |2 | 2 | 38 pom 0 w 22

4 [ = ™ |2 319 1°g wp —o0W Wi | =S

3] = ) 4
2 50 100 150 200 10 20 30 40
I 50 (GM) SILTY GRAVEL, trace sand, o i
- brown, moist. (continued) —
B b i
B o i
B L i
[ 5 |
L o i
B L i
B 5 i
B i 719.13 ]
- (GW) sandy GRAVEL, light grey, o 51.82 ]
[~ 52 moist. o 71883 ]
L (ML) SILT, light brown, moist. 52.12 R
| s 717.91 _]
- (GM) GRAVEL, some silt, some sand, 53.04 1
i brown, wet. % ]
B % 717.00 ]
— 54 (ML) sandy SILT, brown, some 11 5395 ]
B > cohesion, wet to moist. ]
B @ i
B 5 ]
o
B g i
B 3 i
o IS 716.09 R
o 55 § £| (GM)sandy GRAVEL, trace silt, dark 54.86 Bentonite Seal ]
B =|%| grey, moist to wet. i
L 35|< B
B 2 i
B = i
B 8 i
B £ i
B a i
- = .
s |
- |
- 58 - from 57.91m - 68.58m depth: some ]
- clay and silt. B
i o i
— 59 oi Q 1
B <y ]
i e ]
B - Q i
i o [y ]
i o ]
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment

LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

DRILLING DATE: May 27, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 7 OF 10
DATUM: Geodetic

Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w ) ppm 29 STANDPIPE

58| & 6 £ = 5 10 15 20 ZE OR

E T I R =

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

5= & ’é‘ DEPTH| S | | £ | & (8] pem W og

a o m |2 SI3!| 8 Wp ——a——wi S

3] = ) 4
2 50 100 150 200 10 20 30 40
— 60 - =
- (GM) sandy GRAVEL, trace silt, dark o -
- grey, moist to wet. (continued) o 0y 1
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- 06 1
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= &1 0 _]
B @ 1
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- E .
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E
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B 32 i
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N S|« i
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S
B E i
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B S i
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I e ]
- e o ]
B “;Q b
B s 0y i
B s ]
0 - from 68.58m - 68.88m depth: brown |- ©. ]
- and moist. o ]
B s Y i
- 6o - at 68.88m depth: brown, moist. S |
- o, .
" ;S ]
B o .0 i
B S i
. O, i
r p 701.15 ]
L ™1 69.80 ]
I R IR I O G A SN U A N S N I IR I I SN ]
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PROJECT No: 11-1436.0073 2100 RECORD OF BOREHOLE: JC-MW12-01 et 8 or 10
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707644.09 E: 594240.96
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w ¢ ppm ) 40 STANDPIPE
20| E = c N iz OR
28|k g el |&|lslgl 8 0 s 2 Lo BB eswso
EL| 2 DESCRIPTION < [BEV-|a |8 | 3|y [P WATER CONTENT PERCENT | 5+ INSTALLATION
8= 2 & [oepm| S |2 | 2| % 38| pem o w od
4 [ g ™ |2 5188 wp —o0W Wi | =S
@ 2 o 50 100 150 200 10 20 30 40
- (GW) sandy GRAVEL, trace silt, dark ]
- grey, moist. (continued) —
- _]
B 699.32 1
- (GW) sandy GRAVEL, trace silt, light 71.63 B
B grey, dry to moist. ]
- 72 —
L 698.71 i
- (GM) sandy GRAVEL, some silt and 72.24 b
B clay, dark grey. 1
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment

LOCATION: Johnson's Crossing Solid Waste Disposal Facility

N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

DRILLING DATE: May 27, 2012
DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 9 OF 10
DATUM: Geodetic

36-0073\DRAFTING\GINT\11-1436-0073 (2100 JC).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 09/13/
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Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w ) ppm 40 STANDPIPE

29| & 5 el T« 2z o

op | 2 9 o ols| ‘ ‘ So THERMISTOR

o w =

Eh| ¢ DESCRIPTION < 28| 3|w B P WATER CONTENT PERCENT | 5+ INSTALLATION

ns| 2 = 2> 2|z |33 ppm W ad

4 |z : 2 5188 wp———oW—jwi [ <S

@ » L 10 30
— 80 -
L (GM) sandy GRAVEL, some siltand o~ ]
- clay, dark grey. (continued) o 0 —
- fa5} -
i 6 ]
C o0y ]
- rosd -
— 81 ge) ]
- &0 ]
B o 1
B Q| 1
B 5.0 ]
L ] Bentonite Seal B
& ]
N ]
i > B ]
L [4 o ]
B é o~ ]
L g Ne! ]
B < NN 1
r 32 o0y 1
B | § T 1
- g % ]
B 3|2 o 1
B E (SP) SAND, trace silt, brown, wet. : 10/20 Silica e
L = Sand 1
B 8 1
B = 1
B o 1
- = .
PN ]
B 05/29/2012 ]
= BH12-01W | |||
I— 87 - : —
— 88 E —
B 51mm Slotted | |H[| ]
i (SW-GP) fine SAND to fine GRAVEL, PVC Pipe S EH
- trace silt, brown, wet. =l
I Hl
I (SM) SILTY SAND, brown, very wet. il
P I R R | i | Slough  _t— 1
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services

PROJECT: Yukon Landfill Assessment

LOCATION: Johnson's Crossing Solid Waste Disposal Facility

N: 6707644.09 E: 594240.96

RECORD OF BOREHOLE: JC-MW12-01

DRILLING DATE: May 27, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 10 OF 10
DATUM: Geodetic

36-0073\DRAFTING\GINT\11-1436-0073 (2100 JC).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 09/13/

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w s} ppm 29 STANDPIPE

o | & = c - 3£ OR

o 2 € Sls| 2 L 85 THERMISTOR

o

Eh| ¢ DESCRIPTION < | BBV | B | 3| [KE]PD WATER CONTENT PERCENT | 5+ INSTALLATION

62| 2 % [oePth| 2 |2 | 2 | 38 pom w 25

4 [ g ™ |2 5188 wp —o0W Wi | =S

@ 2 « 10 20 30 40

[~ % TT T 6soes j
r (SM-GM) SILTY SAND and GRAVEL,  [o]"V{ es0.73 Slough E/ﬁ ]
B brown, wet. 90.22 b
B End of Borehole. ]
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PROJECT No: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-02 SHEET 1 OF 0
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 30, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707580.94 E: 594166.9
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o) ppm 29 STANDPIPE
2p | = c . EE= OR
g | g g x| |&lsl g 5 0 15 2 . |8g| iR
EL| 2 DESCRIPTION < [BEY- 12 |8 | G| w |EE]PD WATER CONTENT PERCENT | 5+ INSTALLATION
L= 2 & |oePTH| S | £ | 2| % |38] pom w og
4 [ g ™ |2 5188 wp —o0W Wi | =S
@ 2 o 50 100 150 200 10 20 30 40
Stickup = 0.84m
L o Ground Surface 766.30
- (ML) sandy SILT, light brown, moist. 0.00 ]
- _]
B 764.78 ]
- (ML) SILT, trace clay, light brown, 1.52 7]
r some cohesion, moist. ]
- 5 _]
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L ]
Sk ]
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o .
el > ]
sl 4 i
& |5 ]
= o
5[ S ]
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s |3z ]
B L[58 i .
@ 513|8 Bentonite Seal
= S| C ]
SN EIE ;
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I £ 4
2| S ]
8L 2 1
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5 ]
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8 7 —
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E| 1
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§ L ]
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1 1
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2f— 9 —
§ - 757.16 ]
ST (ML) SILT, some clay, brown, 9.14 i
= cohesive, wet. ]
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PROJECT No. 11-1436-0073 (2100 RECORD OF BOREHOLE: JC-MW12-02 SHEET 2 O 6
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 30, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707580.94 E: 594166.9
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w ] ppm @ 29 STANDPIPE
3o | E 5 £ . Iz OR
3g| L g x| |§lslzl 5 0 15 ., |8B| memwsmor
T DESCRIPTION < [BEV-|a |8 | 3|y [P WATER CONTENT PERCENT | 5+ INSTALLATION
r=2| 2 2 |oepTH| S | £ | 2 | £ 33| ppm O W og
T : 2| 13|88 Wp 6% ——wi | <3
) = | (m) @ @
2 50 100 150 200 10 20 30 40
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L (ML) SILT, some clay, brown, i
- cohesive, wet. (continued) -
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2 [4 i
i |5 1
2L g 751.67 i
g 2 (ML) SILT, some very fine sand, trace 14.63 B
<[ 8| | fine gravel fragments, trace clay, 7
a4l 15 S| €| brown to light brown. Bentonite Seal ]
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3L %|< B
sl |8 ]
o = .
2 S ]
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PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-02 SHEET 3 OF 9
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 30, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707580.94 E: 594166.9
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm 29 STANDPIPE
20| E = c N iz OR
38| L g x| |&lsl g 5 0 15 2 . |8&| merwsto
ELlg DESCRIPTION < [EEV- o |¢ 3 w 24/ P WATER CONTENT PERCENT | 5+ INSTALLATION
& z DEPTH| S | | £ | & (8] pem w og
4 [ = ™ |2 319 1°g wp —o0W Wi | =S
3] = ) 4
(2 50 100 150 200 10 20 30 40
= 20 -
L (ML) SILT, some very fine sand, trace i
- fine gravel fragments, trace clay, —
- brown to light brown. (continued) 1
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PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-02 SHEET 4 OF 9
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 30, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707580.94 E: 594166.9
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm 29 STANDPIPE
S E G E = 5 10 15 20 EE OR
o 2 P A e e e I
Fu | Q DESCRIPTION < | BBV (o |8 |5 |w e u| PID WATER CONTENT PERCENT | 5+
52| 2 % |oerTH| S | & | 2| % 38 pem W od
4 5 £l m |2 318 /°¢ wp b——oeW——wi [ <3
3] = ) 4
2 50 100 150 200 10 20 30 40
— 30 -
L (ML) SILT, some very fine sand, trace i
- fine gravel fragments, trace clay, —
- brown to light brown. (continued) 1
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services

PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707580.94 E: 594166.9

RECORD OF BOREHOLE: JC-MW12-02 ShEET 5 OF o

DATUM: Geodetic
DRILLING DATE: May 30, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm D 249 STANDPIPE
I 22
Sa |k 5 £ = 3z OR
op | 2 9 o ols| 5 oo 20 L So THERMISTOR
o w =

Eu| o DESCRIPTION < [ELEY- o |8 | S| g 2K PD WATER CONTENT PERCENT | 5+ INSTALLATION

[ =z = = i 2 |x |83 O Sq

w 4 é DEPTH| 5 310 og| ppm w |—®W—| wi | 2<

=) g © (m) z il S g p 3

2 o 50 100 150 200 10 20 30 40
— 40 -
L (ML) SILT, some very fine sand, trace i
- fine gravel fragments, trace clay, —
- brown to light brown. (continued) 1
= 41 ]
= 42 ]
- 43 ]
- 1
r - 722.11 7]
L 4 (ML) SILT, trace fine gravel, some 44.20 1
B = sand, brown, moist. 721.80 ]
= 3 (SM) SILTY SAND, some fine gravel, 44.50 ]
- 2 brown, moist. B
r 3| = 1
B €8 . —
- 45|38 Bentonite Seal _
L = ]
L 5< ]
S
B 2 7]
- = ]
B 8 ]
L S | 72058 ]
- = (SM) silty gravelly SAND, dark brown,  |o{ Y. 45.72 7]
o % moist. c;’ N 72028 B
- (GM) sandy GRAVEL, some silt, s~ 4602 ]
r brown, moist. o 0 ]
: i o ‘; :
- lo O -
= 47 ]
— 48 ]
- 71753 E
B (ML) sandy SILT, some gravel, brown, 48.77 ]
- 49 moist. |
r 716.31 1
- -}t | L I I I e e T o 1
CONTINUED NEXT PAGE
DEPTH SCALE G l LOGGED: CB
older
1: 50 CHECKED:
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PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-02 SHEET 6 OF 9
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 30, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707580.94 E: 594166.9
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm @ 29 STANDPIPE
o | & = E= OR
38| L g x |8l 8 0 1 L, |Bg|  merustor
EL| 2 DESCRIPTION < [BEV-|a |8 | 3|y [P WATER CONTENT PERCENT | 5+ INSTALLATION
L= 2 & |oePTH| S | £ | 2| % |38] pom O w og
4 g g ™ |2 5188 wp —o0W Wi | =S
2 @ 50 100 150 200 10 20 30 40
- (GM) silty GRAVEL, some sand, 5 9.0 ]
- brown, moist. (continued) —
L b i
B o i
L L i
[ 5 ]
L 3 i
B PLI| 71479 ]
- (ML) SILT, some gravel, brown, moist, 51.51 -
- trace sand. B
L s ]
o ]
al ]
oL 712.66 R
i (GM) sandy GRAVEL, trace silt, o~ 5364 i
z brown, moist. o 0y ]
3 =4 - —
ol o ]
el ° e} ]
8 « g O i
0 5 R ]
3F 2 S} i
< 32 & ]
B ol 5 . 6 Bentonite Seal ]
el S \¢ ) i
] 3|2 Q| i
E - = N -
z[ 5 =0 71088 1
ol £ (GM) GRAVEL, trace to some silt, Q% 55.47 .
4 a trace sand, brown, moist. ]
g - = -
- ]
el ]
i % |
>
z| i
E - .
Clg i
gl i
8l ]
L % i
EL i
E| 1
gl 1
al i
| - ]
§ L i
18 i
[}
1 1
3
% - -
s i
4 ] —
& ]
& - -
ol i
st~ oof-Hp————————— — — — -trr1-rrr - " - \Fr-|—= —
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z
g =
& DEPTH SCALE LOGGED: CB
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PROJECT No. 11-1436-0073 (2100 RECORD OF BOREHOLE: JC-MW12-02 SEET 7 O 6
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 30, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707580.94 E: 594166.9
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w Q ppm @ 49 STANDPIPE
<o | £ = E= OR
3g| L g « |§|lslg s 0 15 C ., |8B|  merwsTor
ELlg DESCRIPTION < [ELEV @ g G| 5 28 P WATER CONTENT PERCENT | 5+ INSTALLATION
& z ’é‘ DEPTH| 3 | & 2| % (88| pom O w g
° |8 Elm |Z] |2|o|8 L e AL
2 o 50 100 150 200 10 20 30 40
- 60 x
N (GM-SM) SAND and GRAVEL, some o~ —.{ 'e8:68 i
B silt, brown, moist. 0 ]
- . ]
- _]
L e _]
g L 6 _]
al ]
ol i
x| 1
gL i
2L 1
3 64 _]
oL -
gl > ]
s |2 1
3 5 ]
= o
s E ]
ol < N
|3z i
§ . § Bentonite Seal ]
gL =€ ]
e ]
[ g ]
g £ ]
gr a
g 2 ]
i e ; ]
r s - ,
st b & ]
48 T 1
HS = O eo0.s 4
ul (GM) GRAVEL, some sand, some silt, 66.45 7
% r moist, brown. .
gr ]
8~ o7 —
EL i
E| 1
gl ]
gl i
g; 8 _]
§ B 1
er i
5]
2r - from 68.58m - 76.20m depth: slightly ]
EL drier. i
s i
2 69 —
g L i
& - .
ol i
st~ np-p—————-— - — — - -trr1-rrr - " - \Fr-|—= —
% CONTINUED NEXT PAGE
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36-0073\DRAFTING\GINT\11-1436-0073 (2100 JC).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 09/13/
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707580.94 E: 594166.9

RECORD OF BOREHOLE: JC-MW12-02

DRILLING DATE: May 30, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 8 OF 9
DATUM: Geodetic

Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

é ) - ppm 29 STANDPIPE

of | o 5 el .| = ZE

o 9 o ols| S L SR | o So THERMISTOR

o w =

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

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

o o m |2 Slo| @ Wp F——oS—wi 35

3] = ) 4
2 50 100 150 200 10 20 30 40
— 70 -
L (GM) GRAVEL, some sand, some silt, i
- moist, brown. (continued) 4
: % |
- % i
- % ]
- % 7
| 2 —
- E .
B 5 ]
B o ]
E
B E i
B 3| = ]
B €8 . —
- 5|38 Bentonite Seal T
- = | -
L 35|< B
S
B E ]
L = i
B g ]
7 : % ]
B S i
- = -
. ]
B 690.10 ]
L (SM-GM) SILTY SAND and GRAVEL, { 7620 B
- brown, moist. ]
= 77 ]
- 688.27 _
u (SP) SAND, fine, trace gravel, 78.03 ]
B olive-grey, moist. ]
. ]
I O G IS I N S N A O N IO I Y I I (N I I ]
CONTINUED NEXT PAGE
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services

PROJECT: Yukon Landfill Assessment
LOCATION: Johnson's Crossing Solid Waste Disposal Facility

N: 6707580.94 E: 594166.9

RECORD OF BOREHOLE: JC-MW12-02

DRILLING DATE: May 30, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 9 OF 9
DATUM: Geodetic

36-0073\DRAFTING\GINT\11-1436-0073 (2100 JC).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 09/13/

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

= 2 ppm 49 STANDPIPE

o | F = c . Iz OR

ag | 2 § o 2l g : ) ) ) ) oa THERMISTOR

o

Eu|g DESCRIPTION < |EEY- o €2 |w|Eg P WATER CONTENT PERCENT | 5+ INSTALLATION

5= & ’é‘ DEPTH| S | | £ | & (8] pem W og

e 2 2l m [Z %o & wpb———oW w5

2 2 . 1020 30 40

— 80
B 686.14 Bentonite Seal .
B (GM) sandy GRAVEL, some silt, 80.16 entonite Seal ]
B brown, wet. B
B 685.53 .
B (SM) SAND, some gravel, trace silt, 80.77 i
L & dark olive grey, wet. ]
B 10/20 Silica ]
| Sand i
I 82 —
i > ]
L 4 LT
B 5 — .
r 5 =R
B E =
B 2 =l
- g > [ -
- |58 SEE
- 82 ch g
| § < 683.09 - n
- = (SM-GM) SAND and GRAVEL, trace 83.21 Ho
- 5 silt, dark olive-grey, wet. Ol
B = Hil
B o |
L = 51mm Slotted =
B PVC Pipe Hl A
— 84 g
- & =
r 680.35 .
— 86 85.95 ]
B End of Borehole. ]
[ & _
[ g8 _
[ s _
L o _
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PROJECT No: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-03 SHEET 1 OF 0
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm 29 STANDPIPE
o | & = E= OR
4 | & g IR R P O T . |8&| merwsto
ELlg DESCRIPTION < [EEV- o |¢ 3 |w ] PD WATER CONTENT PERCENT | 5+ INSTALLATION
g 2 < [DEPTHIS F 2|5 (88| pem w 22
o —
e 8 El m [Z Slo| g Wp wi | <
@ 2 o 50 100 150 200 10 20 30 40
Stickup = 0.81m
L o Ground Surface 765.92
L (ML) SILT. trace to some clay, light 0.00 B
- brown, slight cohesion, moist. —
- _]
- 5 _]
] ]
al ]
al ]
z| ]
L ]
Sk ]
- —
o .
el > ]
sl 4 i
B |5 ]
= o
5[ S ]
ol < N
s |3z ]
B L[58 i .
@ 513|8 Bentonite Seal
= S| C ]
SN EIE ;
sl |8 ]
I £ 4
gr a
g 2 1
| - .
el ]
er ]
>
5 ]
E - .
§ - .
ot ]
gr ]
8 7 —
EL i
E| 1
gL 1
a8 ]
el o ]
§ L ]
er i
o
2[ 1
g
% - -
s ]
4 -
g - from 9.14m - 10.36m depth: wet. .
g L i
g - -
ol ]
st o ———— - -7 — -—rr—fr—fr—Frfr1—- —
% CONTINUED NEXT PAGE
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PROJECT No: 11-1436.0073 2100 RECORD OF BOREHOLE: JC-MW12-03 et 2 or o
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w ¢ ppm 40 STANDPIPE
3o | E 5 £ . Iz OR
28|k g el |&|lslgl 8 0 s 2 Lo BB eswso
T DESCRIPTION < [BEV-|a |8 | 3|y [P WATER CONTENT PERCENT | 5+ INSTALLATION
r=2| 2 2 |oepTH| S | £ | 2 | £ 33| ppm W og
a8 |5 2 2 318178 wp ———oW——wi <3
) = | (m) @ @
2 50 100 150 200 10 20 30 40
- (ML) SILT. trace to some clay, light i
- brown, slight cohesion, moist. —
- (continued) 1
r - from 10.36m - 41.45m depth: moist. ]
4 _]
L 5 _]
% N _]
al ]
ol i
z| i
L i
Sk i
3 14 _]
oL -
gr o ]
2 4 ]
i3 ]
= o
s E ]
ol < N
|3 g
é I § Bentonite Seal ]
gL =€ i
I EE i
sl |8 ]
o = i
z[ a i
i 2 1
g; 16 _]
el i
er ]
>
2l i
E - .
g‘ - -
gl i
a[ ]
8 17 —
el i
E| 1
gl ]
ol i
g; 18 _]
§ B i
er i
5
1 ]
2
E(l- - .
E - -
g 10 —
é L i
& - .
oL i
s+ op-p——-———————— — -7 — -—rr—fr—fr—Frfr1—- —
g CONTINUED NEXT PAGE
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PROJECT No: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-03 SHEET 3 OF ©
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm 29 STANDPIPE
3o | E 5 £ . Iz OR
38| L g x| |&lsl g 5 0 15 2 . |8&| merwsto
ELlg DESCRIPTION < [EEV- o |¢ 3 w 24/ P WATER CONTENT PERCENT | 5+ INSTALLATION
& z DEPTH| S | | £ | & (8] pem w og
4 [ = ™ |2 319 1°g wp —o0W Wi | =S
3] = ) 4
2 50 100 150 200 10 20 30 40
— 20 -
L (ML) SILT. trace to some clay, light i
- brown, slight cohesion, moist. —
- (continued) 1
5 ]
P ]
. ]
al ]
al ]
z| ]
L ]
Sk ]
3 24 _]
o .
el > ]
gt |2 ]
0 5 ]
= o
5[ S ]
ol < N
I3z 1
é . § Bentonite Seal ]
= S| C ]
IR ]
[ g ]
@ = ]
gr a
g 2 1
|- ]
el ]
er ]
>
5 ]
E - .
§ - .
ot ]
gr ]
8 27 —
EL i
E| 1
gL 1
a8 ]
- ]
§ L ]
er i
o
2[ 1
g
% - .
s ]
2 29 —
g L i
;@ - .
ok ]
st sof-p—————————— — — -7 — -—rr—fr—fr—Frfr1—- —
% CONTINUED NEXT PAGE
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PROJECT No: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-03 SHEET 4 OF ©
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm 29 STANDPIPE
S E G E = 5 10 15 20 EE OR
o 2 P A e e e I
Fu | Q DESCRIPTION < | BBV (@ |& | 5 | w 24| PD WATER CONTENT PERCENT | 5+
L= 2 & |oePTH| S | £ | 2| % |38] pom w og
4 [ = ™ |2 319 1°g wp —o0W Wi | =S
3] = ) 4
2 50 100 150 200 10 20 30 40
— 30 -
L (ML) SILT. trace to some clay, light i
- brown, slight cohesion, moist. —
- (continued) 1
5 ]
L 5 ]
. ]
al ]
al ]
z| ]
L ]
Sk ]
3 34 _]
o .
el > ]
gt |2 ]
0 5 ]
= o
5[ S ]
ol < N
I3z 1
é I § Bentonite Seal ]
el =T ]
SN EIE ;
sl |8 ]
I £ 4
e[ a ]
8L 2 1
|- ]
el ]
er ]
>
5 ]
E - .
§ - .
ot ]
gr ]
8 a7 —
EL i
E| 1
gl 1
a8 ]
- ]
§ L ]
er i
o
1 1
g
% - .
s ]
2 39 —
g L i
g - .
ol ]
st op-~-p—-— " ———— — -7 — -—rr—fr—fr—Frfr1—- —
% CONTINUED NEXT PAGE
z
% —
& DEPTH SCALE LOGGED: CB
3 Golder
H 1:50 1 CHECKED:
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36-0073\DRAFTING\GINT\11-1436-0073 (2100 JC).GPJ Output Form:BC_BOREHOLE (ENVIRO) Template:BC REGION TEMPLATE BETA 1.GDT Library:BC REGION LIBRARY.GLB bdrozdiak 09/13/
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PROJECT No.: 11-1436-0073 (2100)

CLIENT: Yukon Government Community Services
PROJECT: Yukon Landfill Assessment

LOCATION: Johnson's Crossing Solid Waste Disposal Facility
N: 6707557.04 E: 594201.88

RECORD OF BOREHOLE: JC-MW12-03

DRILLING DATE: May 27, 2012

DRILLING CONTRACTOR: Midnight Sun Drilling

SHEET 5 OF 9
DATUM: Geodetic

Associates

Q SOIL PROFILE SAMPLES PID PIEZOMETER,

w Q ppm 29 STANDPIPE

58| & 6 £ = 5 10 15 20 ZE OR

o | 5 o P e e e BT e e 1] I i

Eh| ¢ DESCRIPTION < |EEY | €2 |w|Eg P WATER CONTENT PERCENT | 5+

5= & ’é‘ DEPTH| S | | £ | & (8] pem w og

a o m | Z SI3!| 8 Wp ——a——wi S

3] = ) 4
2 50 100 150 200 10 20 30 40
- 40 -
L (ML) SILT. trace to some clay, light i
- brown, slight cohesion, moist. —
- (continued) E
= 41 —
L 724.46 i
B (ML) SILT, trace gravel, trace sand, 41.45 1
B brown, moist. ]
- 42 —
- 43 —
L u |
B > L 72172 !
. 4 (GM) sandy GRAVEL, some silt, o 44.20 B
- = brown, moist. o0 ]
- o B - .
- “g), o " i
- % - o ‘O. B
4 s 3 Bentonite Seal 7
N S|z i
L 35|< B
S
B 2 i
B = i
B 8 1
B £ i
B a i
- = .
- 46 —
I 47 —
- 48 = —
B 5. ]
L X Q-‘ i
i e ]
- < 717.15 e
I (ML) SILT, trace sand, brown, moist. 48.77 ]
) —
r | 716.23 R
B (GM) SILTY GRAVEL, some sand, o 49.68 i
- brown, moist. o 0 ]
I e e -4 -4 1 1 _ ] = _\-____ 7
CONTINUED NEXT PAGE
DEPTH SCALE G l LOGGED: CB
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PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-03 SHEET 6 OF 9
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w Q ppm @ 29 STANDPIPE
o | & = c - 3£ OR
3| & g x| |&lsl g 5 0 15 2 . |8g| iR
FL e DESCRIPTION < [BEY o) @ 3 |w ] PD WATER CONTENT PERCENT | 5+ INSTALLATION
& z < [DEPTHIS F 2|5 (88| pem O w g
e 8 El m [Z Slo| g wphb——oeW—— jwi | <
@ (2 @ 50 100 150 200 10 20 30 40
I 50 (GM) SILTY GRAVEL, some sand, o ™, i
= brown, moist. (continued) o 71563 g
B (GM) sandy GRAVEL, some silt, "] 5020 1
- brown, moist. o 0 g
i . ]
- L9, ]
— 51 a0y —
- o .
B o] ]
g 5.0y 1
- b s -
L 9] ]
- kﬂfD 7
- ]
al ]
al i
gl i
L i
&
B 711.97 E
o 54 (ML) SILT, trace sand, brown, moist. 53.95 ]
z| . i
gt |2 ]
0 5 ]
- o)
al 2 1
ol < N
I3z 1
§ - § Bentonite Seal ]
= S| C ]
S| 1
z[ 5 710.44 R
ol £ (ML) SILT, trace sand, trace clay, 55.47 .
4 a brown, slight cohesion, moist. ]
al = -
| - ]
el i
er ]
>
5 i
E - .
of i
ot i
g i
o 57 708.92 ]
ElL (GM) SILTY GRAVEL, some sand, o . 57.00 B
£t brown, moist. 0 4
gL 1
a8 i
2L s ]
§ B i
18 i
o
2[ 1
g
% - -
s i
2 59 —
g L 4
g - -
gl i
Sf— 60— -trr1-rrr - " - \Fr-|—= —
% CONTINUED NEXT PAGE
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& DEPTH SCALE LOGGED: CB
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PROJECT Nos 11-1436-0073 2100 RECORD OF BOREHOLE: JC-MW12-03 e 7 oF o
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w o ppm ® 49 STANDPIPE
2o | E = € . < % OR
B | ¢ 2 © ols| 5 1 1 20 L 85 THERMISTOR
o
E "";J 2 DESCRIPTION < DE;;/H 2 g 2|y g% E;I)Er’n -y | WATER CONTENT PERCENT 'é = INSTALLATION
o (8]
8 | & £l m 121718198 wp oY ——wi [ <3
3] = ) 4
2 50 100 150 200 10 20 30 40
- e (GM) SILTY GRAVEL, some sand, E ]
- brown, moist. (continued) o 0 g
- fa5} -
- O, ]
C o0y ]
- o .
= &1 0 _]
L 5.0 ]
- o ’ i
B Q] ]
B “ 0 ]
" e ]
2 . ]
al i
6 - .
L ]
E{N i
o
g ; 64 o 701.91 ;
ok (ML) SILT, trace gravel, trace sand, 64.01 i
er o brown, moist. -
al- x 4
3 5 ]
E 5
s E T
ol < i
=L gz ]
8l 65|32 3 Bentonite Seal N
= = | C |
I ]
g g ]
o 2 ]
2 a
KN 2 ]
f{ . ]
N i
er ]
>
Hs i
ul B
3t i
B i
sl ]
8~ o7 _
el i
sk ]
gl ]
ol i
g; 68 ;
gk ]
=8 i
5]
2 ]
z
gL i
gl ]
g — 69 —
gl ]
ol i
ar ]
st~ np-p—————-— - — — - e E e i i Al S e Tl e i e e Sl S S E e B B —
g CONTINUED NEXT PAGE
z
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PROJECT No: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-03 SHEET 8 OF ©
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
Q SOIL PROFILE SAMPLES PID PIEZOMETER,
w Q ppm @ 49 STANDPIPE
o | F = c . Iz OR
3| & g x| |&lsl g 5 0 15 2 . |8g| iR
Eh| ¢ DESCRIPTION < |EEY- [0 B | 3|0 |BE| PO WATER CONTENT PERCENT | 5+ INSTALLATION
L= 2 & |oePTH| S | £ | 2| % |38] pom O w og
4 [ g ™ |2 5188 wp —o0W Wi | =S
@ 2 o 50 100 150 200 10 20 30 40
- (ML) SILT, trace gravel, trace sand, i
- brown, moist. (continued) —
- ]
- ]
. ]
al ]
al ]
N
g - 692.16 1
=1 (SM) SILTY SAND, trace gravel, 73.76 ]
zl o brown, slight cohesion, moist. |
i, 1
2 o 691.55 .
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PROJECT No.: 11-1436-0073 (2100) RECORD OF BOREHOLE: JC-MW12-03 SHEET 9 OF 9
CLIENT: Yukon Government Community Services . ;
PROJECT: Yukon Landfill Assessment DRILLING DATE: May 27, 2012 DATUM: - Geodetic
LOCATION: Johnson's Crossing Solid Waste Disposal Facility DRILLING CONTRACTOR: Midnight Sun Drilling
N: 6707557.04 E: 594201.88
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HYDROGEOLOGICAL ASSESSMENT
JOHNSON'S CROSSING SOLID WASTE DISPOSAL FACILITY

APPENDIX C

Well Development and Sampling Sheets

February 23, 2013 Golder
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PARTICLE SIZE ANALYSIS REPORT
ASTM D422, C136 & C117
Project: Miscellaneous Lab Testing Sample No.: BH12-01
Project No.; W14103034-01 Material Type:
Site: Johnson's Crossing, YT Sample Loc.:
Client; Golder Associates Lid. Sample Depth: 296'
Client Rep.: Calvin Beebe Sampling Method:
Date Tested: July 20, 2012 By: SMS Date sampled:
Soil Description®. SAND - gravelly, trace silt Sampled By:
USC Classification: Cu; 13.6
Moisture Content; 11.6% Cc: 1.7
Pgritzlee B Sand Gravel
(mm) Passing Fine Medium Coarse Fine Coarse Cobble
300 e v e - e e
e 200 100 60 40 0 20 18 0 8 et 2 3:4_—1 1.5 T ¥ 4 & 1z
200 i l I l ] E | l
1% | o /.
100 | /
75 % /
50 70
38 9
25 | 100 | /
19 99 | & s
=
125 | % | g, //
10 | 90 £ /
5 66 e / Soil Description Proportions (%). |~
S 1
2 | a7 2 Clay'd 4 Gavwel 34 |-
085 | 20 ] Sitt .
0.425 12 10 1= // Sand 65 Cobble 0 |
025 | 8 | ob—T_] O T
S 0.075 015 025 0425 0.85 2 95 125 18 25 375 S50 75 150 300
0.15 4
— PARTICLE SIZE {mm)
0.075 1
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
% The description is visually based & subject to EBA description protocols
*If cobbles are present, sampling procedure may not meet ASTM C702 & D75
Specification:
Remarks:
Reviewed By:
Data presenied hereon is for the sole use of the stiputated client. EBA Engineering Consullanis Ltd. operaling as EBA A Telra Tech Company is not .A
responsible, nor can be heid liable, for use made of this report by any other party, with or wilhoul the knowledge of EBA. The lesting services reported H‘E

herein have been performed to recognized industry standards, unless noted. No other warranly is made, These dala do not include er represent any
interpretation or opinion of specificalion compliance or material suitability. Should engineering inlerpretation be required, EBA will provide it upon written

anavant
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PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: Miscellaneous Lab Testing Sample No.: BH12-02 SA3
Project No. W14103034-01 Material Type:
Site: Johnson's Crossing, YT Sample Loc.:
Client: Golder Associates Ltd. Sample Depth: 282
Client Rep.: Calvin Beebe Sampling Method:
Date Tested: July 23, 2012 By: SMS Date sampled:
Soil Description®: SAND and GRAVEL - trace silt, trace clay Sampled By:
USC Classification: Cu; 292
Moisture Content: 11.5% Cc 0.5
P?S?zizle Percent _ Sand Gravei
(mm Passing Clay Sit Fine Medium | Coars | Fine Coarse
75
400 200 RLL O 1] 40 30 20 8 03 & 2 Pl L A LS - ol o
50 100 - — — = —_—T T T - |
5 | U W |
os 100 » || Soil Description Proportions (%): |- 1 | ’
o . Clay' 1 Sand 53 | |
% H Silt 7 Gravel 39 I ] 5
125 88 i T 7 |
10 81 70 - l -
5 61 |
2 45 | 9% 1
z
0.85 37 7]
«f s5p | - e el o
0.425 23 | &
=
0.25 12 W, i
0.15 9 g |
[+
0.075 8 3 i [
0.0364 | 5.3 |
0.0233 | 47 ® .’ 7
00135 | 4.0 © { o l
0.0097 31 i
0.0069 2.7 0 R 5 o AT RS N SR I N I A
Q0008 0001 o002 0005 001 0037 0075 0.5 025 0425 085 2 475 95125 19 256 W5 50 75
0.0034 1.3
PARTICLE SIZE {(mm)
0.0014 0.4
Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
? The description is visually based & subject to EBA description protocols
Specification:
Remarks:

Reviewed By:

Data presented hereon is for the 50le use of the stipulated client. EBA Engineering Consultanis Lid. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of Lhis report by any other party, with or withoul the knowledge of EBA. The lesting services reparied herein
have been performed to recognized industry standards, unless noled. No other warranty is made. These data do not include or represent any interpretation
or opinion of specification compliance or material suitability. Should engineering inlerprelation be required, EBA will provide il upon written request.
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PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & C117

Project: Miscellanecus Lab Testing Sample No.: BH12-02 SA1
Project No.: W14103034-01 Material Type:
Site. Johnson's Crossing Sample Loc.:
Client: Golder Associates Ltd. Sample Depth: 10
Client Rep.: Calvin Beebe Sampling Method:
Date Tested: July 23, 2012 By: SMS Date sampled:
Soil Description” SILT - trace clay, trace sand Sampled By:
USC Classification; Cu 13.1
Moisture Content: 18.3% Cc: 1.4
PZTZIZIE Percent . Sand Gravel
() Passing Clay Silt Fine Medium | Coars | Fine Coarse
75
400 200 10 &0 40 30 20 18 10 8 4 b1/ i Pl T ol R R ol M
50 100 R ——— B = I I T
N LAY O N | _
38 | [ F T [
25 o0 I - i - _’._._.. . - T E—
19 | _
% T ¢ ]
125 e
10 70 - —;
5 f
2 100 | 2° T
0.85 100 § . o
T — - ﬂ L
0425 | o |} | |
0.25 9 | @, | -
015 | o8 | & .
0.075 98 30 EXTEN M —T
0.0251 | 57.4 N ! |
0.0164 | 545 ® | 1Soil Description Proportions {%):
0.0112 | 376 ; | |cy" 10 Sand 2 |
0.0085 | 27.7 | _ : | Silt 88  Gravel 0
0.0063 | 20.8 o L i S R S S U DUVURR MRS M W i | .
o0R05 0001 0002 005 00 0037 0075 015 025 0425 [X:L] 2 475 95125 19 25 37550 75
0.0032 12.9
PARTICLE SIZE {mm)
0.0014 7.9
Notes. ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
% The description is visually based & subject to EBA description protocols
Specification:
Remarks:

Reviewed By:

Data presenied hereon 15 for the sole use of the stipulated client. EBA Engineering Consultants Ltd. operaling as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of this report by any other party, with or without the knowledge of EBA. The testing services reparted herein
have been performed to recognized industry standards, unless noted. No other wareanty is made. These dala do not include or represent any interpretation
or opinion of specificalion compliance or material suitability, Should engineering interpretation be required, EBA will provide it upan written requesl.
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PARTICLE SIZE ANALYSIS REPORT

ASTM D422, C136 & CH17

Project: Miscellaneous Lab Testing Sample No.: BH12-02 SA2
Project No.: W14103034-01 Material Type:
Site: Johnson's Crossing, YT Sample Loc.:
Client; Golder Associates Ltd. Sample Depth: 275
Client Rep.: Calvin Beebe Sampling Method:
Date Tested: July 20, 2012 By: SMS Date sampled:
Soil Description® SAND - gravelly, trace silt Sampled By:
USC Classification: Cu 21.8
Moisture Content: 4.2% Cc 0.8
ngi'gge EeTee Sand Gravel
() Passing Fine Medium Coarse Fine Coarse Cobble
300 200 100 60 40 30 20 16 10 4 ¥ ur a1t 15 2 ¥y o+ e =2
200 100 L R - BRI S P & T ]L J—_ l -
150 0 1
100 |
75 80 . . 1 L
50 70 1 ! 1] L .
38 Q. ! : |
r4 [ T T o S
25 @ ] |
19 100 | & s0 —t——t—+ — '
£ ! . |
125 | 95 | &, L 1 L N
10 86 o ' i P !
5 65 =Y | Soil Description Proportions (%): |
i 1
2 | 50 2 —CaYE 7 Gravel 35
085 | 33 _ Silt .
0.425 16 i “|Sand 58  Cobble 0 i
i i I I '
0.25 1z ®oors 015 025 0425 088 2 475 85 12s o 2% w5 50 75 15 30
0.15 9
PARTICLE SIZE (mm)
0.075 7

Specification’
Remarks:

Notes: ' The upper clay size of 2 um, per the Canadian Foundation Engineering Manual
’The description is visually based & subject to EBA description protocols
*If cobbles are present, sampling procedure may not meet ASTM C702 & D75

Reviewed By:

Data presented hereon is for Ine sole use of the stipulated clienl. EBA Engineering Consultants Lid. operating as EBA A Tetra Tech Company is not
responsible, nor can be held liable, for use made of his report by any other party, with or without the knowledge of EBA. The lesting services reporled
hesein have been performed o recognized industry standards, unless noted. No olher warranty is made. These dala do nol include o represent any
interpretation or opinian of specification compliance or maleriaf suilability. Should engineering inlerpretation be required, EBA will provide it upon written
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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

Golder

¥ Associates
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