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Executive Summary

Golder Associates Ltd. (Golder) has been contracted by Public Services and Procurement Canada (PSPC),
on behalf of the Department of National Defence (DND), to complete the 2015-2018 Distant Early Warning (DEW)
Line Sites Landfill Monitoring Program in the Baffin Region of Nunavut. The five DEW Line sites that were
monitored in 2016 as part of the QIKIQ15 contract are FOX-2, FOX-3, FOX-4, FOX-5 and DYE-M. These sites are
all now in the Post-Construction Monitoring Phase of their remedial program.

This Monitoring Report presents the 2016 post-construction inspection and monitoring results for five landfills at
FOX-4: the Non-Hazardous Waste Landfill and Tier Il Disposal Facility, Helipad West Landfill, Station Area Landfill,
Pallet Line Landfill and Tanner Bay Landfill. The 2016 monitoring event was Year 18 for FOX-4; the initial
environmental cleanup and demolition of old facilities at the FOX-4 site took place between 1996 and 1999.
A second round of environmental cleanup and maintenance was completed between 2011 and 2013 to address
certain elements of the Cooperation Agreement that were not addressed during the initial FOX-4 cleanup. FOX-4
was last monitored in 2014.

Non-Hazardous Waste Landfill and Tier Il Disposal Facility

Based on the visual inspection, there were no indications of instability at the the Non-Hazardous Waste Landfill
and Tier Il Disposal Facility. No sloughing or exposed waste was observed. A new crack was observed on the
slope between the Non-Hazardous Waste Landfill and Tier Il Disposal Facility crest surfaces that was assigned
an “Acceptable” severity rating because there is minimal risk of slope failure and waste exposure. Previously
observed occasional minor self-armouring erosion on the landfill slopes does not appear to be deteriorating with
time. Isolated locations with minor settlement, debris, tire tracks and rough grading were observed on the landfill
surfaces, however these are not considered of concern. Overall, the physical performance of this landfill was
assessed as “Acceptable”.

Concentrations of metals in soil were highest overall at the deep sample location MW11-1. At this location,
the concentrations of cadmium, lead and chromium were greater than those reported in 2014 and the
concentrations of copper, nickel, cobalt, cadmium, zinc and chromium exceeded their baseline
mean concentrations plus 3o; the concentration of arsenic was equal to its baseline mean concentration plus 30.
Cadmium was the most commonly noted exceedance in 2016, and at all soil sampling locations, cadmium was
greater than the concentrations observed in 2014.

Madified TPH concentrations in soil (maximum of 491 mg/kg in the deep sample at MW12-08) were detected at
the shallow and deep MW11-03 sample locations, the shallow MW11-04 sample location and the shallow and
deep MW12-08 shallow and deep sample locations. The concentrations of modified TPH at the shallow and deep
MW12-08 sample locations were greater than the concentrations reported in 2014. No detectable concentrations
of mercury or PCB were noted in any of the soil samples in 2016.

The highest concentrations of metals in groundwater were observed at MW11-02. At this location,
the concentrations of nickel, cobalt and zinc were greater than those reported in previous years and the
concentrations of cobalt and zinc exceeded their baseline mean concentrations plus 3a. At all other locations,
the concentrations of most metals were lower than those reported in 2014. No detectable concentrations of
chromium, mercury, PHC or PCB were noted in any of the groundwater samples in 2016.
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Comparison of groundwater elevations based on estimated grade elevation and the measured water depth in the
wells indicates that groundwater in was highest to the north at MW 11-01, and lowest towards the west at MW12-07.
The water levels at MW11-02, MW11-03 and MW 12-08 indicate there is generally a western gradient in the area
of the landfills. This is consistent with local grades.

Overall, it was noted that the soil sampling location with the most exceedances of the baseline mean plus 3o
(entirely metals), MW11-01, was located upgradient of the landfills. The only groundwater sample with
exceedances of the baseline mean plus 30 was MW11-02, located between the landfills and in an area where
ponded water and staining are noted. This could potentially reflect impact from the landfills. Metals concentrations
for a number of the soil (notably cadmium) and groundwater sampling results were greater than in 2014. Fewer
than seven samples have been collected for trend confirmation and therefore additional data are required to
confirm an increasing trend.

No modifications to the ongoing monitoring program at this landfill are recommended. Additional data is required
to assess if the observed increases in 2016 relate to impact from the landfills or reflect variations in natural
conditions.

Helipad West Landfill

Based on the visual inspection, there were no indications of instability at the the Helipad West Landfill.
No sloughing or exposed waste was observed. A new tension crack was observed at the top of the west slope that
was assigned a “Marginal” severity rating because it is at the top of a fairly large slope that was recently regraded.
Occasional minor self-armouring erosion observed on the landfill slopes does not appear to be deteriorating with
time. Isolated locations with minor settlement, sink holes and debris were observed at the landfill, however these
are not considered a concern. The sink holes do not appear to be caused by groundwater flow, permafrost thaw
or settlement of the subsurface. They appear to be simply caused by sand and gravel washing into voids of the
adjacent boulder rockfill, as a result of the gravel cover not being filter compatible with the boulder rockfill. The
overall physical performance of this landfill was assessed as “Marginal’ because of the newly observed tension
crack near the top of the west slope.

Concentrations of metals in soil were highest overall at the shallow sample location MW98-01, located
downgradient of the south side of the landfill. Metals concentrations at this location were relatively stable at this
location from 1999 to 2013, but increased in 2014 and 2016. The concentrations of most metals observed in 2016
represent new historical maxima and the concentrations of copper, nickel, cobalt, zinc and chromium exceeded
their baseline mean concentration plus 3o. At MW98-02, MW98-03 and MW98-06, the concentrations of most
metals were less than or similar to those reported in previous years.

PHC were detected at the shallow and deep MW98-03 locations, the shallow MW98-06 location and the shallow
MW98-02 location at modified TPH concentrations of between 54 mg/kg and 3,358 mg/kg. The modified
TPH concentration reported at MW98-02 in 2016 exceeded the baseline mean concentration plus 30 and
represents a new historical maximum concentration. No detectable concentrations of cadmium, mercury or PCB
were noted in any of the samples in 2016.

At MW98-02, the concentrations of all metals and PHC in groundwater were lower in comparison to those reported
in recent years. No cadmium, chromium, mercury or PCB were detected at this location in 2016.
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Overall, it was noted that a number of the soil sampling results (e.g., metals at MW98-01 and PHC at MW98-02)
were greater than in previous years; this may be reflective of an ongoing impact from the landfill. No modifications
to the ongoing monitoring program at this landfill are recommended.

Station Area Landfill

The Station Area Non-Hazardous Waste Landfill had no observed cracking, exposed waste or indications of slope
instability. The landfill has some previously observed minor settlement, erosion, ponded water and staining
features. This landfill was assessed to have an “Acceptable” overall performance because all observed features
were assessed as “Acceptable”. Previously observed sink holes located along the edge of the landfill and a
small minor settlement area on the cover surface do not appear to have changed since the last inspection.
The sink holes do not appear to be caused by groundwater flow, permafrost thaw or settlement of the subsurface.
They appear to be simply caused by sand and gravel washing into voids of the adjacent boulder rockfill, as a result
of the gravel cover not being filter compatible with the boulder rockfill. Previously observed erosion channels are
self-armouring and are not considered to be a concern. Previously observed ponded water along the edge of the
landfill and orange staining may be related to landfill seepage.

Concentrations of metal parameters in soil were highest overall at the shallow MW98-07 sample location,
located upgradient of the east side of the landfill. At all three locations, the concentrations of metals were similar
to or less than those reported in previous years. No detectable concentrations of cadmium or mercury were noted
in any of the samples in 2016.

PHC were detected at upgradient location MW98-07; the modified TPH concentration observed in 2016 exceeded
the baseline mean concentration plus 30 and represents a new historical maximum concentration. PCB were
detected at the shallow and deep MW98-08 locations and the shallow MW98-09 location, at concentrations
between 0.08 mg/kg and 1.46 mg/kg. The PCB concentration reported at the shallow MW98-08 location exceeded
the baseline mean concentration plus 3o and represents a new historical maximum concentration.

In 2016, groundwater samples could not be collected from any of the three monitoring wells adjacent to the landfill
as they were dry or frozen. It is also noted that the casing and monitoring well pipe were filled with bentonite clay
and therefore collecting of an accurate sample at these locations should not be possible.

The historical graphs in Appendix C show concentration trends at the Station Area Non-Hazardous Waste Landfill.
At downgradient locations MW98-08 and MW98-09, relatively stable trends are noted for most parameters.
At upgradient location MW98-07, slight increasing trends are noted for a number of parameters, notably for
chromium and modified TPH. The concentrations of all metals at MW98-07 were less than, or similar to,
those reported in recent years and the increasing trends observed at MW98-07 are not considered to reflect impact
from the landfill. Given the staining in the area of standing water and the presence of elevated PCB at MW98-08
in 2016, impact from the landfill may be occurring, however overall, there is no evident increasing trend in the
metals concentrations in this area, with the possible exception of arsenic, up to 2014.

It is recommended that soil samples from closer to the ponded water/staining area be collected during the next
monitoring event. It is further recommended, considering the inability to collect groundwater samples from the
wells (because they are filled with bentonite clay), that consideration be given to collection of water samples from
either the ponded surface water, or a shallow hand dug excavation. In addition, an attempt should be made to
flush these wells during the next sampling program.
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Pallet Line Landfill

During the 2016 visual inspection there were no observations of erosion, settlement, cracking, exposed waste or
indications of instability at the Pallet Line Landfill. The previously observed ponded water was not present during
the 2016 visual inspection. A new small hydrocarbon stain was observed in 2016 that was likely caused by a fuel
spill and is not related to landfill performance. Based on the visual inspection, the overall stability performance of
the landfill was assessed as “Acceptable”.

Concentrations of metals were highest overall at the sample location F4-27 (shallow sample), located
downgradient of the east side of the landfill. At F4-26, F4-27, F4-28 and F4-29, the majority of metals
concentrations were greater than those reported in 2014. Concentrations of cadmium and PCB at F4-25, F4-26,
F4-27 and F4-29 increased from those reported in 2014 (mostly non-detectable) and exceeded their respective
baseline mean concentrations plus 3c. PHC were detected at the F4-26, F4-27 and F4-28 sampling locations;
the modified TPH concentrations at F4-26 and F4-28 were greater than the concentrations reported in 2014 and
exceeded the baseline mean concentration plus 30. No detectable concentrations of mercury were noted in any
of the samples in 2016.

Overall, it was noted that whereas metals concentrations for a number of the soil sampling results were greater
than in the previous monitoring session, they were not markedly different at upgradient vs downgradient locations.
Considering that fewer than seven samples have been collected, confirmation of trends is not possible at this time
the data do not suggest that impact from the landfill is occurring.

No modifications to the ongoing monitoring program at this landfill are recommended. Additional data is required
to assess if the observed increases in 2016 relate to impact from the landfill or reflect variations in natural
conditions or sampling/analytical program influences.

Tanner Bay Landfill

The Tanner Bay Landfill exhibited some isolated minor settlement, cracking, self-armouring erosion and ponded
water. The overall stability performance of the landfill was assessed as “Acceptable”.

The concentrations of metals were highest overall at the deep F4-12 sample location, located immediately
downgradient of the west side of the landfill. A slight increasing trend of most metals have been observed at this
location since 2008. Exceedances of the baseline mean concentration plus 3o were reported for copper at F4-11
(shallow sample), F4-12 (shallow and deep samples) and F4-13 (deep sample) and for arsenic at F4-12
(deep sample). It is noted that the baseline mean concentrations plus 3o at the Tanner Bay Landfill are lower in
comparison to other FOX-4 landfills. The concentrations of copper and arsenic at all locations were lower than
their respective background mean concentrations. No detectable concentrations of mercury, PHC or PCB were
noted in any of the samples in 2016.

Overall, it is noted that slight increases in some metal concentrations have been observed at the downgradient
locations F4-12 and/or F4-13 including copper, nickel, zinc and chromium. Concentrations of copper appear to be
increasing at upgradient location F4-11 as well. These increases are not significant enough to warrant concern,
but should continue to be assessed. No modifications to the ongoing monitoring program at this landfill are
recommended.
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1.0 INTRODUCTION

Golder Associates Ltd. (Golder) has been contracted by Public Services and Procurement Canada (PSPC),
on behalf of the Department of National Defence (DND), to complete the 2015-2018 Distant Early Warning (DEW)
Line Sites Landfill Monitoring Program in the Baffin Region of Nunavut (hereafter referred to as the “Project”).
The contract number with PSPC is W6837-151002/001/NCS. The DND file number for the Project is QIKIQ15.
The contracted scope of work is in accordance with the project Terms of Reference (TOR) dated April 2015,
Golder Proposal P1530908 dated June 16, 2015 (“Golder Proposal”) and the minutes of the May 12, 2016 meeting
attended by Golder and DND.

The five DEW Line sites that were monitored in 2016 as part of the QIKIQ15 contract are FOX-2, FOX-3, FOX-4,
FOX-5 and DYE-M. These sites are all now in the Post-Construction Monitoring Phase of their remedial program.
Post-Construction Monitoring was carried out in accordance with the TOR and implemented as per Golder’s
Logistics and Work Plan (LWP) dated July 25, 2016. Monitoring activities included geotechnical visual inspection,
thermal monitoring, soil and groundwater sampling.

This monitoring report presents the 2016 post-construction inspection and monitoring results for FOX-4 (the site).
The 2016 monitoring was Year 18 for FOX-4; the initial environmental cleanup and demolition of old facilities at
the FOX-4 site took place between 1996 and 1999. A second round of environmental cleanup and maintenance
was completed between 2011 and 2013 to address certain elements of the Cooperation Agreement that were not
addressed during the initial FOX-4 cleanup. FOX-4 was last monitored in 2014.

Appendix A is a summary of the report limitations and forms part of the report.

1.1 Objective of the Study

The objective of the landfill monitoring program is to collect sufficient information to assess the performance,
integrity, and stability of the landfills from a geotechnical and environmental perspective for the protection of human
health and the environment. The monitoring program is designed to monitor landfill integrity and to determine in
the event of any evident deterioration or impacts identified from sampling results, if remedial measures are
required.

1.2 Scope of Work

The scope of work for this project includes the following:

1) Project management including liaison with DND, project team coordination, scope management,
cost management, schedule management and resource coordination;

2) Preparation of a site-specific Health Safety and Environment Plan (HASEP) and procurement of safety
equipment and supplies (e.g., personal protective equipment, first aid kits and satellite phones);

3) Development of a Logistics and Work Plan (LWP) for each field season that outlines the field schedule, travel
plans, accommodation, hiring of local Inuit contract workers, all-terrain vehicle (ATV) and charter aircraft
rental;

4) Completion of field work consisting of visual inspection, photographic documentation, thermistor data
collection and soil and water sample collection;

.
April 2017 \4 Golder
Report No. 1530908-2000-R6-V3 1 Associates



2016 FOX-4 MONITORING REPORT

5) Preparation of a Field Work Progress Report that summarizes field work activities completed each year
(submitted under separate cover);

6) Preparation of a Consultant Inuit Participation Plan (CIPP) and Report (CIPR), that contains the Inuit
employment and subcontracting content (submitted under separate cover); and,

7) Preparation of draft and final monitoring reports for each site with visual inspection results, photographic log,
thermistor data collection, figures of inspection features and photograph locations, soil and groundwater
quality monitoring results, Quality Analysis / Quality Control (QA/QC) and data interpretation.
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2.0 BACKGROUND
2.1 Site Description

FOX-4 (Cape Hooper) is located on the east coast of Baffin Island, approximately midway between the
communities of Qikigtarjuaq and Clyde River, at 68° 28’ north latitude and 66° 50’ west longitude.

The former DEW Line site comprised facilities at the summit of Cape Hooper, consisting of communications,
accommodations, and maintenance facilities, and an airstrip, fuel storage and maintenance facilities near the
coast. These areas are referred to as the Upper Site (Station Area) and Lower Site (Airstrip Area), respectively.
A North Warning System (NWS) Short Range Radar (SRR) station has been constructed and is operating in the
vicinity of the Upper Site. An access road extends south of the Airstrip Area to the Beach Area, located on Tanner
Bay, where equipment and supplies were mobilized to the site by water.

The initial environmental cleanup and demolition of old facilities at the FOX-4 site took place between 1996
and 1999, prior to finalization of the Cooperation Agreement between DND and Nunavut Tunngavik Inc. (NTI)
that outlined general requirements for DEW Line site cleanup. A second round of environmental cleanup and
maintenance was completed between 2011 and 2013 to address certain elements of the Cooperation Agreement
that were not addressed during the initial FOX-4 cleanup. This work included excavation and relocation of the
Helipad Landfill East, construction of the Non-Hazardous Waste Landfill for disposal of non-hazardous demolition
and site wastes, construction of the Tier Il Disposal Facility for disposal of Tier Il soil excavated at the FOX-4 site
(i.e., Helipad Landfill East) and construction of the Pallet Line landfill.

Five landfills remain at the site as a result of these works:

m Non-Hazardous Waste Landfill and Tier Il Disposal Facility;
m Helipad West Landfill;

m  Station Area Landfill;

m  Pallet Line Landfill; and,

m Tanner Bay Landfill.

The above five landfills, shown in plan on Figure FOX-4.1, are part of the FOX-4 long-term monitoring program.

.
April 2017 ? Golder
Report No. 1530908-2000-R6-V3 3 L/ Associates



STATION AREA

HELIPAD LANDFILL WEST
(SEE FIGURE 3)

588000 E

LSTAT\ON AREA
N NON—HAZADOUS \
N WASTE LANDFILL

8 (SEE FIGURE 4) rf

AV

\\golder.gds\gal\Mississauga\SIM\Clients\Public_Works_Canada\Canada\99_PROJ\1530908_PWGSC_Dew_Line_Mon_Program_2015_2018\40_PROD\0006_Fox_4_Field_Summary_Report_2016\ | File Name: 1530908-0006-CM-0001.dwg

Path

W Kugluktuk

= Cape
Dorset

~ O
Nunavut Clyde R\ver. y %
¥ &
QO )
Cambridge ()v.
Baym b
W Tdloyook Qikigtarjuaq™®
Gjoo Havenl n W Hall
Pelly Beach
Bay

lqaluit M

LOCATION OF CAPE HOOPER WITHIN NUNAVUT TERRITORY

LEGEND:
ACMI
AN SURVEY CONTROL MONUMENT
¢7 ™ ARCHAEOLOGICAL FEATURES
)

APPROXIMATE LOCATION OF PROPERTY
BOUNDARY

LIMIT OF LANDFILLS

6 BODY OF WATER

NOTES:

1. ALL COORDINATES ARE REFERENCED TO
NAD83 (CSRS), UTM ZONE 19N.

2. ALL ELEVATIONS REFER TO GEODETIC
DATUM.

3. ALL DIMENSIONS ARE IN METRES UNLESS

w
o
o
o
=]
o]
[re]

589000 E

7596000 N ‘\\ 7596000 N
¢l
—B—_ SRR FUEL
AIRSTRIP A
7595000 N 7595000 N
i
i
~——DND RESERVE BOUNDA
: (REF. DWG. S2-0430, DEPT.
OF THE AIR FORCE, USAF)
7594000 N 7594000 N
7493000 N " 7593000 ¥~
o
S
0 s,
© NER BAY LANDFI: B A Y

SCALE: NTS NOTED OTHERWISE.
REFERENCE:
PREVIOUS INSPECTION FIGURES FROM SENES
CONSULTANTS, PROJECT NO. 350600-515-2, 2014 DEW
LINE MONITORING PROGRAM, DATED FEB. 2015
SURVEY CONTROL MONUMENTS
UTM COORDINATES
NO. ELEv. DESCRIPTION
NORTHING EASTING

CM1 | 7 597 342.901 590 033.350 | 388.309 | LEAD PLUG IN ROCK

CLS50 | 7 596 163.812 588 267.720 | 12131 | 19mm DIA. REBAR AND CAP

CLS51| 7 596 154.292 | 588 317.374 | 17.038 | 19mm DIA. REBAR AND CAP CLIENT

CLS52 | 7 596 134.413 588 421.327 | 10.969 | 19mm DIA. REBAR AND CAP DEPARTMENT OF NATIONAL DEFENCE CANADA

CLS53 | 7 595 729.011 588 972.572 | 5664 | 19mm DIA. REBAR AND CAP

CLS54| 7 595 705.706 | 589 183429 2043 | 19mm DIA. REBAR AND CAP

PROJECT
CLS55 | 7 595 622.365 | 589 234457 | 10231 | 19mm DIA. REBAR AND CAP
mm 2016 FOX-4 MONITORING REPORT

CLS56 | 7 597 305.287 | 590 093.442 | 379.717 | 19mm DIA. REBAR AND CAP

CLS57| 7 597 199.807 | 590 001.415 | 366.177 | 19mm DIA. REBAR AND CAP

CLS58 | 7 597 176.541 569 966.724 | 361.512 | 19mm DIA. REBAR AND CAP e

CLS59 | 7 597 067.880 | 590 104.590 | 372.086 | 19mm DIA. REBAR AND CAP OVERALL SITE PLAN

IF THIS MEASUREMENT DOES NOT MATCH WHAT IS SHOWN, THE SHEET SIZE HAS BEEN MODIFIED FROM: ANSI B

25 mm

CONSULTANT YYYY-MM-DD 2016-11-03
_ DESIGNED RM
Ider PREPARED TDR
AsGs((,)ciates REVIEWED DCJ
APPROVED DP
PROJECT NO PHASE REV FIGURE

1530908 2000 A FOX-4.1



AutoCAD SHX Text
CM1

AutoCAD SHX Text
CM1

AutoCAD SHX Text
CLS59

AutoCAD SHX Text
CLS56

AutoCAD SHX Text
CLS50

AutoCAD SHX Text
CLS51

AutoCAD SHX Text
CLS52

AutoCAD SHX Text
CLS53

AutoCAD SHX Text
CLS54

AutoCAD SHX Text
CLS56

AutoCAD SHX Text
CLS57

AutoCAD SHX Text
CLS58

AutoCAD SHX Text
CLS50

AutoCAD SHX Text
CLS52

AutoCAD SHX Text
CLS53

AutoCAD SHX Text
CLS54

AutoCAD SHX Text
CLS55

AutoCAD SHX Text
CLS57

AutoCAD SHX Text
CLS55

AutoCAD SHX Text
MW98-07

AutoCAD SHX Text
MW98-08

AutoCAD SHX Text
MW98-09

AutoCAD SHX Text
MW98-01

AutoCAD SHX Text
MW98-03

AutoCAD SHX Text
MW98-06

AutoCAD SHX Text
MW98-02

AutoCAD SHX Text
MW11-01

AutoCAD SHX Text
MW11-02

AutoCAD SHX Text
MW11-03

AutoCAD SHX Text
MW11-04

AutoCAD SHX Text
MW11-05

AutoCAD SHX Text
MW11-06

AutoCAD SHX Text
MW12-07

AutoCAD SHX Text
MW12-08

AutoCAD SHX Text
B

AutoCAD SHX Text
VT-9

AutoCAD SHX Text
VT-8

AutoCAD SHX Text
VT-7

AutoCAD SHX Text
VT-10

AutoCAD SHX Text
CLS51

AutoCAD SHX Text
CLS58

AutoCAD SHX Text
VT-1

AutoCAD SHX Text
VT-3

AutoCAD SHX Text
VT-2

AutoCAD SHX Text
VT-4

AutoCAD SHX Text
VT-6

AutoCAD SHX Text
VT-5

AutoCAD SHX Text
ACCESS ROAD

AutoCAD SHX Text
TANNER BAY LANDFILL (SEE FIGURE 6)

AutoCAD SHX Text
STATION AREA  NON-HAZADOUS WASTE LANDFILL (SEE FIGURE 4)

AutoCAD SHX Text
STREAM

AutoCAD SHX Text
STATION AREA

AutoCAD SHX Text
BEACH AREA

AutoCAD SHX Text
AIRSTRIP AREA

AutoCAD SHX Text
SRR FUEL TANKS

AutoCAD SHX Text
SRR LOCATION

AutoCAD SHX Text
DND RESERVE BOUNDARY (REF. DWG. S2-0430, DEPT. OF THE AIR FORCE, USAF)

AutoCAD SHX Text
NON-HAZARDOUS WASTE LANDFILL AND TIER    DISPOSAL FACILITY (SEE FIGURE 2)

AutoCAD SHX Text
HELIPAD LANDFILL WEST (SEE FIGURE 3)

AutoCAD SHX Text
PALLET LINE LANDFILL (SEE FIGURE 5)

AutoCAD SHX Text
T A N N E R   B A Y

AutoCAD SHX Text
B A F F I N  B A Y

AutoCAD SHX Text
B A F F I N  B A Y

AutoCAD SHX Text
LOCATION OF CAPE HOOPER WITHIN NUNAVUT TERRITORY

AutoCAD SHX Text
Clyde River

AutoCAD SHX Text
Gjoa Haven

AutoCAD SHX Text
Cambridge

AutoCAD SHX Text
Kugluktuk

AutoCAD SHX Text
Bay

AutoCAD SHX Text
Bay

AutoCAD SHX Text
Taloyoak

AutoCAD SHX Text
Pelly

AutoCAD SHX Text
Beach

AutoCAD SHX Text
Hall

AutoCAD SHX Text
Qikiqtarjuaq

AutoCAD SHX Text
Iqaluit

AutoCAD SHX Text
Dorset

AutoCAD SHX Text
Cape

AutoCAD SHX Text
SCALE: NTS

AutoCAD SHX Text
CM1

AutoCAD SHX Text
LEAD PLUG IN ROCK

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
SURVEY CONTROL MONUMENTS

AutoCAD SHX Text
EASTING

AutoCAD SHX Text
CM1

AutoCAD SHX Text
NORTHING

AutoCAD SHX Text
NO.

AutoCAD SHX Text
UTM COORDINATES

AutoCAD SHX Text
388.309

AutoCAD SHX Text
ELEV.

AutoCAD SHX Text
CLS50

AutoCAD SHX Text
12.131

AutoCAD SHX Text
CLS51

AutoCAD SHX Text
17.038

AutoCAD SHX Text
CLS52

AutoCAD SHX Text
19.969

AutoCAD SHX Text
CLS53

AutoCAD SHX Text
5.664

AutoCAD SHX Text
CLS54

AutoCAD SHX Text
2.043

AutoCAD SHX Text
CLS55

AutoCAD SHX Text
10.231

AutoCAD SHX Text
CLS56

AutoCAD SHX Text
379.717

AutoCAD SHX Text
CLS57

AutoCAD SHX Text
366.177

AutoCAD SHX Text
CLS58

AutoCAD SHX Text
361.512

AutoCAD SHX Text
CLS59

AutoCAD SHX Text
372.086

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
19mm DIA. REBAR AND CAP

AutoCAD SHX Text
7 597 342.901

AutoCAD SHX Text
7 596 163.812

AutoCAD SHX Text
7 596 154.292

AutoCAD SHX Text
7 596 134.413

AutoCAD SHX Text
7 595 729.011

AutoCAD SHX Text
7 595 705.706

AutoCAD SHX Text
7 595 622.365

AutoCAD SHX Text
7 597 305.287

AutoCAD SHX Text
7 597 199.807

AutoCAD SHX Text
7 597 176.541

AutoCAD SHX Text
7 597 067.880

AutoCAD SHX Text
590 033.350

AutoCAD SHX Text
588 267.720

AutoCAD SHX Text
588 317.374

AutoCAD SHX Text
588 421.327

AutoCAD SHX Text
588 972.572

AutoCAD SHX Text
589 183.429

AutoCAD SHX Text
589 234.457

AutoCAD SHX Text
590 093.442

AutoCAD SHX Text
590 001.415

AutoCAD SHX Text
589 966.724

AutoCAD SHX Text
590 104.590


2016 FOX-4 MONITORING REPORT

2.2 Site Geology, Hydrogeology and Hydrology

FOX-4 Cape Hooper is located within the Canadian Shield, in the Rae Domain of the Churchill Province. Bedrock
in the area is composed of Paleoproterozoic granulite-facies paragneiss. The edge of the Laurentide ice sheet
was present in this area during the Pleistocene epoch. It is in an area of continuous permafrost with low ground
ice content. Local surficial geologic conditions were observed to generally consist of coarse weathered rock and
deposits of marine origin.

Groundwater flow is seasonal, occurring mainly in the summer period of maximum active layer thaw. Groundwater
is located at shallow depths and is highly affected by local permafrost conditions. Average annual precipitation
at Cape Hooper is 278 mm, of which over 80% consists of snow. Surface water in the Station Area and the
Airstrip Area drains to Baffin Bay, which surrounds the Station Area. The Beach Area to the south drains through
a drainage channel leading from Water Supply Lake to Tanner Bay.

The Station Area, including the Helipad Landfill and the Station Area Landfill is an elevated headland with ground
levels reaching 390 metres above sea level (masl). The Airstrip Area ranges from approximately 30 masl at the
Pallet Line Landfill, declining to below 17 masl to the west of the Tier Il landfill, towards Baffin Bay. At the
Beach Area, the Tanner Bay Landfill elevation is also approximately 30 masl, declining to the west and south,
towards the drainage channel and Tanner Bay. Based on the local topography, the Non-Hazardous Waste Landfill
and Tier Il Disposal Facility and the Helipad West generally drain to the west; the Pallet Line Landfill generally
drains to the southwest; and Station Area Non-Hazardous Waste Landfill drains to the northwest.

2.3 Land-Use Description

In the 1950s, DEW Line sites were constructed across a number of locations in the northern parts of Alaska,
Canada and Greenland, between latitudes 65 and 70 degrees to maintain surveillance of the North American
Airspace. In 1963, improvements in surveillance technology led to the closure of most of the DEW Line sites and
their replacement with the NWS. Since the 1990s, investigations, decommissioning, and clean-up activities have
been undertaken at the DEW Line sites. Clean-up and decommissioning activities involved the demolition of
surplus buildings and structures, excavation of contaminated soils, and the regrading of existing landfills.
New engineered landfills were also constructed for the disposal of excavated soils and building materials.

Landfills at DEW Line sites can be categorized as follows:
m Re-graded: Existing landfills that were re-graded and capped with gravel;

m Leachate Contained: Existing landfills that were capped with gravel and provided with an impermeable
membrane keyed into the permafrost (either only on the sides or over the entire surface), to contain leachate;

] New NH: New non-hazardous waste landfills; and,

m New Tier Il: New Tier Il disposal facilities (used for the disposal of Tier Il soils as described by the DEW Line
Cleanup Criteria) have impermeable liners below and above the contaminated soil to encapsulate the
contents and contain the leachate. Tier Il landfills are designed with a saturated granular perimeter berm
keyed into the permafrost and sufficient cover of granular material to promote permafrost aggradation into
the landfilled materials.
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The five landfills in the monitoring program at FOX-4 fall into the following categories:
m Non-Hazardous Waste Landfill and Tier Il Disposal Facility (New NH and Tier II);
m Helipad West Landfill (Regraded);

m Station Area Landfill (Regraded);

m Pallet Line Landfill (Regraded); and

m Tanner Bay Landfill (Regraded).

2.4 Field Program Staff and Schedule

Table 2-1 presents a list of field personnel, roles, responsibilities and dates for the FOX-4 2016 monitoring
program.

Table 2-1: Field Personnel and Roles

Name (Affiliation) Role / Responsibility Site Date
Darrin Johnson Field Geotechnical Lead / Inspections FOX-4 August 2-5, 2016
(Golder)

Kevin Rattray Field Environmental Lead / Soil and

(Golder) Water Sampling FOX-4 August 2-5, 2016
JoAnne Bisson Environmental Field Technician / Soil

(Golder) and Water Sampling FOX-4 August 2-5, 2016
Jaypootie Moesesie Wildlife Monitor FOX-4 August 2-5, 2016
(Inuit Subcontractor)

Jeremiah Toomasie Wildlife Monitor FOX-4 August 2-5, 2016
(Inuit Subcontractor)

2.5 Weather Conditions

Table 2-2 presents a summary of weather conditions on each day of the FOX-4 monitoring program.

Table 2-2: Summary of Weather Conditions

Date Weather

August 2 | Sun and cloud, 10°C to 13°C
August 3 | Sun and cloud, 10°C
August 4 | Sun and cloud, 10°C to 17°C
August 5 | Sun and cloud, 15°C

s
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2.6 Project References

Canadian Council of Ministers of the Environment (CCME, 1993). “Guidance Manual on Sampling, Analysis and
Data Management for Contaminated Sites Guidance Manual on Sampling, Analysis and Data
Management for Contaminated Sites — Volumes | and Il, Main Report and Analytical Methods”.

Department of National Defence (DND, 2015). “Terms of Reference, DEW Line Monitoring Program CAM-5,
FOX-M, 2, 3, 4, 5, DYE-M", QIKIQ15 Contract, April 2015.

Golder Associates Ltd. (Golder, 2015), “Solicitation No. W6837-151002/A Baffin Region Dew Line Sites
Monitoring Program”, Report P1530908, dated June 16, 2015.

“FOX-4, Cape Hooper Nunavut. 2013 Geotechncial Quality Assurance Summary.” Prepared by AECOM for
Defence Construction Canada, dated November 2013.

Golder Associates Ltd. (Golder, 2016a). “Baffin Region DEW Line Site Monitoring Health Safety and
Environment Plan”, Report 1530908-2000-V2, dated July 25, 2016.

Golder Associates Ltd. (Golder, 2016b), “2016 Landfill Monitoring Program for QIKIQ15 Contract: Logistics and
Work Plan”, Report 1530908-2000-R1-V2, dated July 25, 2016.

Golder Associates Ltd. (Golder, 2016c). “2016 Baffin Region DEW Line Site Landfill Monitoring Field Work
Progress Report”, Report 1530908-2000-R2-V2, dated October 7, 2016.

2.7 Report Structure

This report describes the monitoring program carried out in August 2016 at FOX-4. Results from visual inspection
activities, thermal monitoring, soil sampling and groundwater sampling are presented in accordance with the TOR.

Each of the landfills is described in separate sub-sections (Sections 4.1 to 4.5). Each section contains the following
2016 monitoring information:

m Scope deviations summary;

m Visual Inspection Checklist;

m Preliminary Stability Assessment Table;

m Table of visual inspection photographs;

m Landfill plan with photograph locations and observed features;

m  Summary of thermal monitoring (if applicable for landfill);

m  Summary of soil sampling analytical results;

m Summary of groundwater sampling analytical results (if applicable for landfill); and,

m Discussion of overall landfill performance based on available monitoring data.

Appendix A provides a Limitation of Responsibilities and forms part of the report. Thermal and groundwater
monitoring field record sheets are included in Appendix B. Laboratory certificates of analysis, historical landfill
monitoring results and QA/QC reports are included in Appendix C. A photographic log is included in Appendix D.

An electronic version of the report, tables, figures, full resolution photos and laboratory certificates of analysis are
saved on a DVD-ROM, which is appended to the hardcopy of the report.
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3.0 APPROACH & METHODOLOGY (GENERAL)
3.1 Summary of Work
3.1.1 Health and Safety

Golder developed a Health, Safety and Environment Plan (Golder, 2016b) for the QIKIQ15 field program,
which describes potential hazards, risks and proposed mitigation measures. Unique health and safety risks
included the potential for wildlife encounters, travel by air in light planes and on ATVs, long distances to the nearest
emergency health care facilities and variable weather conditions. In addition, Golder developed a Logistics and
Work Plan (Golder, 2016c) for the field program that contained the detailed schedule and travel plans, contact
information, accommodation details, transportation, communications, field equipment and sampling protocols.

3.1.2 Field Program

Table 3-1 provides a summary of the monitoring schedule for the seven DEW Line sites that are part of the
QIKIQ15 Project. FOX-4 was monitored in 2016 (Year 18) and will be monitored again in 2018 (Year 20). The field
monitoring program consisted of the following activities:

m Visual inspection (of five landfills) including photographic documentation of observed conditions;
m Thermal monitoring (i.e., datalogger downloading at landfills with thermistors);
m Soil sampling; and,

m  Groundwater sampling (at landfills with monitoring wells).

Table 3-2 provides a summary of monitoring activities by landfill.

Table 3-1: Summary of QIKIQ15 Project Monitoring Schedule
Year
DEW Line Site 2015 2016
CAM-5 Mackar Inlet Year 5
FOX-M Hall Beach
FOX-2 Longstaff Bluff Year 4
FOX-3 Dewar Lakes Year 4@

FOX-4 Cape Hooper
FOX-5 Broughton Island
DYE-M Cape Dyer Year 2

Legend | Phase | Monitorini

Note:
a) AtFOX-3in 2015 and 2016 (Years 4 and 5) — Complete a geotechnical inspection of the thermokarst regrade.

N
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Table 3-2: Summary of Monitoring Requirements for Landfills at FOX-4
Visual Soil Groundwater Thermal
Inspection | Sampling® Sampling Monitoring
Type of Locations # of # of
Landfill Designation Landfill v =yes x Samples | Monitoring Wells Thermistors

FOX-4 Cape Hooper
Non-Hazardous Waste

Landfill and Tier | New NH v 8X 2 8 10
DiSpOS&' Facility and Tier Il (see note b)
Helipad West Landfill Regraded v 4X2 4
Station Area Landfill Regraded v 3X2 3
Pallet Line Landfill Regraded v 5X2
Tanner Bay Landfill Regraded v 3X2

TOTAL 5 46 15 10

Notes:

a) (# x#) Indicates the number of sampling points at each landfill. Samples are collected from two depths at each sampling point; from 0-
15 cm and from 40-50 cm (or at refusal).
b) Reorganize dataloggers VT-2 through VT-6 and reinstall dataloggers VT-8 & VT-9 at FOX-4 Tier Il Disposal Facility.

3.1.3 Visual Inspection

At each of the FOX-4 landfill locations, a visual inspection was conducted to observe whether there were any
visual signs of erosion, cracking, seepage, ponded water, stressed vegetation (potentially caused by the landfill)
and for physical stability. Photographic records of the landfills were taken to document the observed conditions
and other notable features. Northing and Easting coordinates were recorded for all photograph and feature
locations using a Garmin GLO portable GPS receiver (2-5 m accuracy) with Bluetooth connection to a field tablet.

Visual inspection information was used to complete a Preliminary Stability Assessment for each landfill.
Each observed feature was assigned a Severity Rating (Acceptable, Marginal, Significant or Unacceptable) and
Extent (Isolated, Occasional, Numerous or Extensive) and then the landfill was assigned an overall Performance
Rating (Acceptable, Marginal, Significant or Unacceptable). If a type of feature was not observed during the
inspection, then the Severity Rating was reported as “Not Observed” in the Preliminary Stability Assessment.
Definitions of these terms are as follows:

Feature Severity Rating /

Landfill Performance Rating Description

This type of feature was not observed at the landfill during the

Not Observed . .
inspection.

Noted features are of little consequence. The landfill is performing as
Acceptable designed. Minor deviations in environmental or physical performance
may be observed, such as isolated areas of erosion, settlement.

Physical/environmental performance appears to be deteriorating with
time. Observations may include an increase in size or number of
Marginal features of note, such as differential settlement, erosion or cracking.
No significant impact on landfill stability to date, but potential for failure
is assessed as low or moderate.

g
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Feature Severity Rating /

Landfill Performance Rating Description

Significant or potentially significant changes affecting landfill stability,
such as significant changes in slope geometry, significant erosion or
differential settlement; scarp development. The potential for failure is
assessed as imminent.

Significant

Stability of landfill is compromised to the extent that ability to contain

waste materials is compromised. Examples may include:

m Debris exposed in erosion channels or areas of differential
settlement.

m Liner exposed.

m Slope failure.

Unacceptable

Extent Description
Isolated Singular feature
Occasional Features of note occurring at irregular intervals/locations
Many features of note, impacting less than 50% of the surface area of
Numerous :
the landfill
Extensive Impacting greater than 50% of the surface area of the landfill
3.14 Thermal Monitoring

The landfills that require leachate containment (e.g., Tier Il Disposal Facility) and rely on permafrost aggradation
incorporate ground temperature monitoring systems with vertical thermistor strings that measure temperature
at various depths and automated dataloggers that allow for data collection. The data recorded on the dataloggers
was downloaded using a laptop computer and Prolog software from Lakewood Systems Ltd. Thermistor inspection
and data downloading details were recorded on field record sheets included in Appendix B.

At the FOX-4 site, thermistors and data loggers were installed only at the Non-Hazardous Waste Landfill and Tier Il
Disposal Facility.

3.1.5 Soil Sampling

Soil samples were collected in accordance with the TOR, the Golder Proposal, Logistics and Work Plan and
Canadian Council of Ministers of the Environment (CCME) Guidance Manual on Sampling, Analysis and Data
Management for Contaminated Sites — Volumes | and I, Main Report and Analytical Methods (CCME, 1993). Soil
sampling procedures of note are as follows (deviations from the TOR are noted in italics):

m Soil samples were collected within 2 to 4 metres of monitoring wells (where applicable). Where there was
no corresponding monitoring well soil samples were collected within 2 to 4 metres of previous sample
locations. Previous consultants left pins and tags in the ground to indicate where they sampled soil.
Golder sampled away from those locations and did not leave pins in the ground.

m Coordinates of the 2016 soil sampling locations were recorded using a field tablet equipped with a
Garmin GPS and confirmed to be consistent with previous/required sampling locations prior to sampling.

oy
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Test pits were dug with a shovel that was washed between sample locations. The shovel was decontaminated
with soap and water, methyl hydrate and rinsed with distilled water before each use. Soil samples were
collected by hand using a single-use disposable nitrile glove and placed into new/clean glass sample jars
provided by the laboratory that were labelled with the sample location ID and depth.

Soil samples were generally collected at 0 to 15 centimetres (cm) depth and at 40 to 50 cm depth at the
locations in accordance with the TOR. At some locations, the sample collection depth was adjusted where
soil was frozen or refusal on rock was encountered. Where refusal on a large rock(s) was encountered near
surface, the sampling location was moved slightly to avoid the large rock(s). When rocks were encountered
prior to reaching the target sampling depth, the test pit was enlarged and the rock(s) were excavated
if possible. If the specified sampling depth could not be reached after expending reasonable effort to enlarge
the hole in an attempt to remove rock(s), a sample was collected at or near the zone of refusal (in accordance
with the TOR). If refusal was encountered after the shallow soil sample depth and even with additional effort
it was not possible to remove the rock(s) causing refusal, then only one soil sample was collected at that
location (noted as “refusal” in summary tables below).

At locations where the ground was covered with snow and ice, excavation of the snow was attempted but, in
general, it was impossible to dig through the ice and frozen ground beneath the snow and soil samples were
not collected (noted as “frozen” in summary tables below).

Inter-lab field duplicates were collected for approximately 10% of the total soil samples collected. The field
duplicates were collected from relatively homogenous soil material in the test pit, such that the composition
of the samples was the same and to minimize escape of volatile compounds.

In order to assess the effectiveness of decontamination of the shovel used for soil sampling, an equipment
rinsate (equipment blank) sample was completed following a typical decontamination procedure. This was
conducted during sampling of the FOX-4 landfill, by pouring distilled water over the decontaminated shovel
and capturing it in water sample bottles.

3.1.6 Groundwater Sampling

Groundwater samples were collected in accordance with the TOR, the Golder Proposal, Logistics and Work Plan
and CCME (1993). Groundwater sampling procedures of note are as follows (deviations in italics):

Water levels in the wells were measured with an interface probe that was decontaminated with
soap and water, methyl hydrate and rinsed with distilled water before each use.

At monitoring well locations where there was snow on the ground surrounding the well and no measurable
water level or water that could be pumped with the peristaltic pump, water samples were not collected (noted
as “frozen” in the summary tables below).

At monitoring well locations that had no measurable water level or water that could be pumped with the
peristaltic pump, water samples were not collected (noted as “dry” in summary tables below).

In wells with limited water depth and/or slow recharge, purging was only carried out until the field parameters
were observed to stabilize and then sampling was commenced in the priority order outlined in the TOR.
The number of water sample bottles collected and parameters that could not be analysed are listed in
footnotes following the respective summary tables below.
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m Purging and sampling was carried out using a peristaltic pump and a low-flow purge rate of less than
100 mL/min was maintained. Peristaltic pump flexible tubing and nylon tubing extending down the well was
single-use and disposed after use at each well (i.e., not reused). Sample tubing was removed from the wells
after completion of the sampling event and disposed off-site.

m Groundwater samples were pumped directly from the well into analysis-specific bottles provided by the
laboratory that were labelled with the sample location ID. Groundwater samples were not field filtered and
were not field-acidified or preserved (in accordance with the TOR).

m  Where groundwater was insufficient, sampling was prioritized in the following order:
= Petroleum hydrocarbons: F1 fraction;
= |norganic elements — total concentrations: arsenic, cadmium, chromium, cobalt, copper, lead, nickel,

zinc and mercury. Samples were not filtered (which is why low turbidity is so important) or preserved,;
= Petroleum hydrocarbons: F2, F3 and F4 fractions; and
=  PCBs (polychlorinated biphenyls — Total Aroclor analysis).

m Inter-lab duplicates were collected for 10% of the total groundwater samples collected.
m Afield blank was filled in the field with distilled water and analyzed for all parameters.

m A travel blank of laboratory prepared water accompanied the sampling containers for the whole duration of
the program, and analyzed for the entire suite of parameters.

m In order to assess the effectiveness of decontamination of the groundwater level / interface probe, an
equipment rinsate (equipment blank) sample was completed following a typical decontamination procedure.
This was conducted during sampling of the FOX-2 landfill, by pouring distilled water over the decontaminated
probe and capturing it in water sample bottles.

m  No equipment blanks were required for the sample collection tubing as new tubing was used at each sampling
location.

3.2 Field Notes and Data

Visual inspection photographs, features, locations and notes were recorded in the field with a tablet computer
equipped with a camera and Global Positioning System (GPS). Field data and photographs from the tablet were
uploaded to an online Geographic Information System (GIS) database that was used to generate the photograph
log and figures presented in this report.

Thermistor inspection and monitoring data were recorded on field record sheets included in Appendix B.
Thermistor locations were recorded with either the field tablet or a hand-held GPS.

Soil sampling locations were photographed before test pit excavation, at the maximum depth of the test pit
excavation and after backfilling. Soil sampling locations were recorded with either the field tablet or a hand-held
GPS.

Groundwater monitoring data was recorded on field record sheets included in Appendix B. Monitoring well
locations were recorded with either the field tablet or a hand-held GPS.
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3.3

QA/QC

Quality Assurance (QA) is the system of validation checks performed to measure quality in order to determine if
the quality objectives have been met. Quality control (QC) is the set of procedures which are incorporated into the
project’s standard operating procedures to ensure that it achieves its quality objectives.

The QC procedures incorporated into the monitoring program carried out at FOX-4 included:

Using only ISO 17025 certified environmental labs to perform the soil and groundwater analyses. Golder used
Paracel Laboratories Ltd. (Paracel) of Ottawa as the primary lab and AGAT Environmental (AGAT) of
Mississauga for the duplicate samples. Both of these laboratories are 1SO 17025 certified for the analyses
performed. The laboratories also exchanged their “Standard Methods” for the analyses in the program to
harmonize their procedures for the duplicate analysis;

The field sampling for soil and groundwater was completed by a two-person team, which helped to ensure
that all of the sampling and field identification procedures were followed in order;

Duplicate soil samples were collected from relatively homogenous soil material in the test pit, such that the
composition of the samples was the same and to minimize escape of petroleum hydrocarbon (F1 fraction)
compounds;

Duplicate groundwater samples were prepared by alternately filling bottles for each lab for each parameter
type; the yield of the wells in some cases prevented filling the whole suite of sample bottles;

To minimize the possibility of cross contamination, soil samples were collected directly from the test pits with
nitrile gloved hands, at the designated depth intervals, and placed into lab-supplied sample jars leaving no
headspace. New gloves were used for each sample. The shovel and trowel used to open the test pits were
cleaned manually then rinsed with methyl hydrate and distilled water;

To minimize the risk of cross-contamination, groundwater samples were pumped from the monitoring wells
using dedicated tubing inserted into the well and another dedicated length of tubing between the rollers in
the peristaltic pump. Staff holding the sample bottles wore nitrile gloves. Samples were labelled at the
monitoring well with identification, time and date;

Groundwater samples were neither filtered nor preserved in the field. The low-flow sampling technique was
employed to minimize the presence of sediment in the water sample;

Soil samples were not preserved in the field,;

To minimize the time delay from actual sample collection to receipt at the lab, Golder sent coolers from the
site to the staging point every time a resupply flight occurred. From the staging point communities, the coolers
were sent via First Air to Ottawa Airport where Golder picked them up and took them to Golder’s office in
Ottawa, where they were checked for breakage, legibility of the labels and accuracy and completeness of the
chain of custody. After being checked in Ottawa, the samples were dispatched to the primary and duplicate
labs. The maximum allowable hold times for samples were largely met; where they were exceeded, it was
due to the logistical limitations of flying in and out of the sites and the long chain of transport from the staging
points to the labs.

oy

April 2017 ? Golder
Report No. 1530908-2000-R6-V3 13 Associates



2016 FOX-4 MONITORING REPORT

QA was measured by the duplicate analysis and review of the QA/QC data contained in each laboratory certificate
of results. In addition to the duplicate analyses, a field blank (consisting of bottles filled with distilled water in the
field) was submitted to Paracel for analysis of all specified parameters. Trip blanks consisted of bottles filled with
distilled water and sealed at the laboratory. A trip blank was brought to the field for the overall 2016 program and
back, then submitted to Paracel for analysis of all specified parameters.

The soil samples and groundwater samples were collected with only dedicated single-use equipment. The water
sampling tubing was single-use from the well to sample bottle, and soil samples were collected from the test pits
into sample jars using single-use gloves. This was possible because the texture of the soil samples was generally
loose sandy soil. Nevertheless, equipment blanks were prepared for each type of sample. For groundwater
sampling, the equipment blank was a sample of water poured over the water level probe, after it had been washed
off, and for soil sampling it was a sample of water poured over the trowel after it had been washed between
samples.

A discussion of the QA/QC results is provided in Section 5.
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4.0 2016 MONITORING PROGRAM RESULTS

Photographs 1 through 196 (in Appendix D) document the observed conditions during the visual inspection
including features on the cover/toe of the landfills, the groundwater monitoring wells, soil sample locations before
excavation, after excavation and after backfilling as well as the condition of thermistors. The photographs taken at
each of the landfill sites to document the observed conditions are organized as follows:

m Non-Hazardous Waste Landfill and Tier Il Disposal Facility — Photographs 1 through 82;
m Helipad West Landfill — Photographs 83 through 122;

m Station Area Landfill — Photographs 123 through 152;

m Pallet Line Landfill — Photographs 153 through 178; and

m Tanner Bay Landfill — Photographs 179 through 196.

A complete log of all photographs is included in Appendix D. Copies of all digital photograph files are included on
a DVD attached to this report. Visual inspection photographs are identified by an “ATT number” in the file name
which are noted in brackets in the visual inspection photograph log tables.

Many of the acceptable features observed during the inspection do not appear to be related to landfill performance.
For example, shallow depressions that appear to be unchanged since construction of the landfill (i.e., as-built
condition) or minor hydrocarbon staining from post-construction anthropogenic activities (e.g., ATV use).
These acceptable features that do not appear to be related to landfill performance have been reported as
“not a concern”. Self-armouring erosion, minor water ponding and seepage without staining have also been
reported as “not a concern” because they are not indicative of deteriorating landfill performance and/or may be
weather related. In addition, some minor cracking that appears to be related to thaw creep does not indicate slope
instability and is not considered to be a concern at the present time. Significant features that are related to landfill
performance have been photographed and described in detail.

The monitoring program results are listed for each landfill in the sections below. In the tables contained within the
text and Appendix C, data which exceed the arithmetic mean background data and baseline arithmetic mean data
are identified by underlined and bold fonts, respectively. The background arithmetic mean limits for each landfill
have been previously established using the arithmetic mean concentrations for soil samples collected outside the
landfill areas between 1992 and 2011. The baseline arithmetic mean limits were calculated based on the
concentrations for soil samples collected at each of the current soil sampling locations adjacent to the landfills,
between 1998 and 2013. Soil and groundwater quality data are also compared to the baseline mean concentration
plus three standard deviations (30); exceedances of this standard are shaded. This limit is based on the “three-
sigma rule of thumb”, wherein it is expected that nearly all values not influenced by changes in impact lie within
three standard deviations of the arithmetic mean.

A modified total petroleum hydrocarbons (TPH) value, calculated as the sum of the PHC F1, F2 and F3 fractions,
is discussed throughout this report to allow for comparison to TPH baseline data.

Historical soil and groundwater results and charts are included in Appendix C. It should be noted that there are
discrepancies in the highlighting of baseline and background arithmetic mean exceedances between the 2016 soil
and groundwater data summary tables within the body of the report and the historical chemistry tables in
Appendix C; exceedances noted in the data tables within the body of the report are considered the correct
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interpretation of the 2016 results. Discussion of the 2016 data in this report focused on identifying trends, as well
as identifying data results for locations where concentrations significantly different (typically greater) than previous
years are observed, or locations where concentrations exceeded the baseline concentration plus 3.

Duplicate soil samples were collected at a total of four locations at FOX-4. This included the deep F4-13
(40-50 cm), shallow F4-28 (0-15 cm), shallow MW11-01 (0-15cm) and deep MW98-03 (40-50 cm) sample
locations. A duplicate groundwater sample was also collected at monitoring well MW11-01. For these duplicate
sample locations, the averages of the two concentrations are presented in the tables and used to discuss in the
results in Section 4. The reproducibility of the duplicate sample results is discussed in Section 5.

4.1 Non-Hazardous Waste Landfill and Tier Il Disposal Facility
4.1.1 Landfill Description

The Non-Hazardous Waste Landfill (NHWL) and Tier Il Disposal Facility are located north of the west end of the
Cape Hooper airstrip. The Non-Hazardous Waste Landfill and Tier Il Disposal Facility have approximate areas of
4,000 m?2 and 10,000 m?, respectively. The Non-Hazardous Waste Landfill was constructed for disposal
of non-hazardous demolition and site wastes between 2011 and 2013, whereas the Tier Il Disposal Facility was
constructed for disposal of Tier Il soil excavated at the FOX-4 site. The original cell of the Tier Il Disposal Facility
was constructed in 1997; it was expanded to the southwest between 2011 and 2013; the 2016 monitoring event
represented the second post-construction monitoring event at these combined landfills.

Seven groundwater monitoring wells, MW11-01 and MW11-03 through MW 11-06 and MW 12-07 through MW12-08
have been installed around the combined perimeter of the landfills; an eighth well, MW11-02, is located between
the two landfills. There are 9 functioning thermistors installed within the Tier Il Disposal Facility landfill. The long
term monitoring plan for these landfills consists of visual inspection, the collection of soil and groundwater samples,
and monitoring of subsurface ground temperatures of the Tier Il landfill. The approximate locations for the
collection of soil and groundwater samples, and thermistor locations are identified on Figure FOX-4.2.
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4.1.2 Visual Inspection

The NHWL and Tierll Disposal Facility exhibits some observed minor settlement, erosion, cracking,
ponded/running water and staining. No sloughing, exposed waste or indications of instability were observed.
Observed debris, rough grading and tire tracks were documented during the visual inspection but are not
considered to be related to landfill performance. Table 4-1 presents a summary of observed visual inspection
features and Table 4-2 presents the Preliminary Stability Assessment results. This landfill was assessed to have
an “Acceptable” overall performance because was all features were assigned an “Acceptable” severity rating.
Table 4-3 is a log of photographs taken during the 2016 visual inspection.

A new crack was observed during the 2016 inspection on the slope between the NHWL and Tier Il Disposal Facility
crest surfaces (Feature O). It was assigned an “Acceptable” severity rating because there is minimal risk of slope
failure and waste exposure. However, it should be identified and monitored during future visual inspections to
determine if it is changing with time.

There were several areas along the toe of the landfill with ponded water during the 2016 inspection and some
of these areas exhibit orange staining that may be caused by landfill seepage. Two of these are located near
sampling locations MW11-02 and MW11-03. Features B, E, F and J were observed during previous inspections
and do not appear to changing significantly with time. A new area with orange staining but no ponded water was
observed at the west end of the ditch between the landfills (Feature L) that may be related to landfill seepage.
There was also a new observation of ponded water along the west toe of the Tier Il Disposal Facility (Feature K).

Previously observed minor self-armouring erosion was observed on the Tier Il Disposal Facility slopes (Features C
and D) but it does not appear to be deteriorating with time. Isolated minor settlement (new Feature N),
debris (previously observed Features H and G), tire tracks (previously observed Feature A) and rough grading
(new Feature M) on the landfill surface are not considered a concern.
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Table 4-1: Visual Inspection Checklist — Non -Hazardous Waste
Landfill and Tier Il Disposal Facility

SITE NAME: FOX-4

LANDFILL DESIGNATION: Non-Hazardous Waste Landfill and Tier Il Disposal Facility

DATE OF INSPECTION: August 2, 2016

DATE OF PREVIOUS INSPECTION: August 26, 2014

INSPECTED BY: Darrin Johnson

REPORT PREPARED BY: Darrin Johnson

MONITORING EVENT NUMBER: 12

The inspector/reporter represents to the best of his/her knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material facts
have been suppressed or misstated.

s
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Table 4-1: Visual Inspection Checklist — Non-Hazardous Waste Landfill and Tier Il Disposal Facility
Extent
of
Landfill Comparison
Present | Feature ID Length | Width Depth Area Description to Historical
Checklist Item | (Y/N) | (A, B, etc.) | Location Description| Easting Northing (m) (m) (m) (%) (Severity Rating) Observations Photos
As-built obszrr(\e/\e”gl:)il‘? not
| NHWL crest surface|588504.0| 7596065.5 5 5 0.2 0.18% undulation . 25
considered
Settlement Y (Acceptable) settlement
N Tier l| DF crest | 5e8474.8| 7595003.7| 10 3 0.3 | 0.429 | Minor settlement New 31
surface (Acceptable)
Minor self-
C Slope between 500,94 0| 7505084.1| 5 5 01 |0.18% armouring No change 19
crest surfaces erosion
Erosion Y (A(?ceptable)
Minor self-
D Slope between | 550596 9| 7506003.1| 5 1 0.1 | 0.04% armouring No change 20
crest surfaces erosion
(Acceptable)
Lateral N
Movement
Frost Action N
Sloughing N
Tier 1l DF bottom of Tension crack
Cracking Y 0] crest surface grade |588442.5| 7595992.9| 35 0.05 - <0.01% New 32,33
(Acceptable)
change
Animal N
Burrows
Vegetation N
Staining Y L Valley between 500,51 7| 7506056.3| 30 | 1.00 - 0.219 | Orange staining New 7,29
landfills (Acceptable)
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Table 4-1: Visual Inspection Checklist — Non-Hazardous Waste Landfill and Tier Il Disposal Facility
Extent
of
Landfill Comparison
Present | Feature ID Length | Width Depth Area Description to Historical
Checklist Item | (Y/N) | (A, B, etc.) | Location Description| Easting Northing (m) (m) (m) (%) (Severity Rating) Observations Photos
Vegetation N
Stress
Ponded water Smaller area
with orange
B South toe 588435.9| 7595919.1| 20 5 02 |071% ) comparedto |5 17 1g
staining previous
(Acceptable) observation
Ditch between Orange staining Ieixiingi%irm)
E ) 588516.1| 7596030.4| 35 1 0.1 0.25% and seepage N9 - 21,28
landfills (Acceptable) since previous
P observation
Seepage or
Ponded Y Ditch between Eggrq (I\a/l(illvw\?vtifr: Unchanged area
Water F . 588459.6| 7596053.1| 20 1 0.1 0.14% . since previous 22
landfills some staining -
observation
(Acceptable)
Ponded water Unchanged since
J Northwest toe 588431.2| 7596127.4| 10 2 0.1 0.14% previous 26
(Acceptable) :
observation
Ponded/running
K West toe 588379.0( 7596024.1| 20 2 0.1 0.29% water New 27
(Acceptable)
Small bits of Unchanged since
Debris and/or G NHWL east slope |588495.5| 7596047.4 - - - - metal and wood previous 23
I_Iiner v (Acceptable) observation
Exposed Some pieces of | Unchanged since
H NHWL south slope |588437.0| 7596064.6 - - - - metal previous 24
(Acceptable) observation
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Table 4-1: Visual Inspection Checklist — Non-Hazardous Waste Landfill and Tier Il Disposal Facility
Extent
of
Landfill Comparison
Present | Feature ID Length | Width Depth Area Description to Historical
Checklist Item | (Y/N) | (A, B, etc.) | Location Description| Easting Northing (m) (m) (m) (%) (Severity Rating) Observations Photos
All monitoring
Presence / wells and 34-50, 54,
Condition of MW11-01 to -06, thermistors intact 58 62. 66
S Y MW12-07 to -08, - - - - - - - e
Monitoring VT-2 to -10 70,74, 75,
Instruments Ponded water 79
around MW11-02
Southeast crest  |588458.1| 7595934.7| 10 0.5 0.1 0.04% . Previously 14
Tire tracks
Features of (Acceptable) observed,
Southwest crest  |588393.7 | 7595968.6 5 0.5 0.1 0.02% no change 15
Note/Other Y
Observations Rough grading
Tier Il crest surface |588447.6| 7596025.9] 30 15 - 3.2% | that may be as- New 30
built (Acceptable)
Landfill Area = 14,000 m?
=
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Table 4-2: Preliminary Stability Assessment — Non-Hazardous Waste Landfill and Tier Il Disposal
Facility
Feature Severity Rating Extent
Settlement Acceptable Isolated
Erosion Acceptable Occasional
Lateral Movement Not observed -
Frost Action Not observed -
Sloughing Not observed -
Cracking Acceptable Isolated
Animal Burrows Not observed -
Vegetation Establishment Not observed -
Staining Acceptable Occasional
Vegetation Stress Not observed -
Seepage/Ponded Water Acceptable Occasional
Debris and/or Liner Exposure Acceptable Isolated
Other Acceptable Occasional

Overall Landfill Performance

Acceptable

Table 4-3: Summary Table of Photographic Log — Non-Hazardous Waste Landfill and Tier Il
Disposal Facility
Photo Description (file name) Easting Northing Date
FOX 4 — NHWL/Tier Il DF — Southwest toe facing northeast
1 (ATT10_Photo10.jpg) 588347.9 | 7595926.5 | 2-Aug-2016
FOX 4 — NHWL/Tier Il DF — Crest facing east
2 (ATT11_Photo11.jpg) 588382.8 | 7595955.5 | 2-Aug-2016
FOX 4 — NHWL/Tier Il DF — West crest edge where landfill
3 surface changes elevation facing east 588395.7 | 7596001.5 | 2-Aug-2016
(ATT12_Photol2.jpg)
FOX 4 — NHWL/Tier Il DF — Northwest toe facing southeast
4 (ATT13_Photo13.jpg) 588421.1 | 7596132.3 | 2-Aug-2016
FOX 4 — NHWL/Tier Il DF — North crest facing east
5 (ATT14_Photo14.jpg) 588440.8 | 7596112.4 | 2-Aug-2016
FOX 4 — NHWL/Tier Il DF — North crest facing north
6 (ATT15_Photo15.jpg) 588485.9 | 7596086.9 | 2-Aug-2016
FOX 4 — NHWL/Tier Il DF — Ditch between landfills facing
7 east — Feature L — Orange staining (Acceptable) 588402.3 | 7596063.0 | 2-Aug-2016
(ATT16_Photo16.jpg)
FOX 4 — NHWL/Tier Il DF — Crest surface facing southeast
8 (ATT17_Photo17.jpg) 588415.0 | 7596046.1 | 2-Aug-2016
=
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Table 4-3:

Disposal Facility

Summary Table of Photographic Log — Non-Hazardous Waste Landfill and Tier Il

Photo

Description (file name)

Easting

Northing

Date

FOX 4 — NHWL/Tier Il DF — Crest edge facing north
(ATT18_Photo18.jpg)

588479.5

7595960.9

2-Aug-2016

10

FOX 4 — NHWL/Tier Il DF — South toe facing north
(ATT19_Photo19.jpg)

588541.2

7596023.5

2-Aug-2016

11

FOX 4 — NHWL/Tier Il DF — East toe facing west
(ATT20_Photo20.jpg)

588521.3

7595960.9

2-Aug-2016

12

FOX 4 — NHWL/Tier Il DF — SE corner toe facing northwest
(ATT21_Photo21.jpg)

588517.7

7595904.0

2-Aug-2016

13

FOX 4 — NHWL/Tier Il DF — SE corner toe facing northwest
(ATT46_Photo46.jpg)

588482.5

7595902.5

2 Aug 2016

14

FOX 4 — NHWL/Tier Il DF — SE crest facing east — Feature
A — Tire tracks (Acceptable) (ATT163_Photo163.jpg)

588458.1

7595934.7

2 Aug 2016

15

FOX 4 — NHWL/Tier Il DF — Crest surface facing west —
Feature A — Tire tracks (Acceptable) (ATT98_Photo98.jpg)

588393.7

7595968.6

2 Aug 2016

16

FOX 4 — NHWL/Tier Il DF — South toe facing west —
Feature B — Ponded water (Acceptable)
(ATT164_Photol164.jpg)

588435.9

7595919.1

2 Aug 2016

17

FOX 4 — NHWL/Tier Il DF — South toe facing east —
Feature B — Ponded water with orange staining
(Acceptable) (ATT96_Phot096.jpg)

588383.8

7595934.3

2-Aug-2016

18

FOX 4 — NHWL/Tier Il DF — South toe facing west —
Feature B — Ponded water with some orange staining
(Acceptable) (ATT97_Photo97.jpg)

588398.4

7595928.7

2-Aug-2016

19

FOX 4 — NHWL/Tier Il DF — Feature C — Minor erosion of
internal sloped crest at edge (Acceptable), facing south
(ATT116_Photol116.jpg)

588490.0

7595984.1

2-Aug-2016

20

FOX 4 — NHWL/Tier Il DF — Slope between crest surfaces
facing east — Feature D — Minor erosion (Acceptable)
(ATT99_Phot099.jpg)

588396.9

7596003.1

2-Aug-2016

21

FOX 4 — NHWL/Tier Il DF — Ditch between landfills facing
west — Feature E — Orange staining and seepage
(Acceptable) (ATT117_Photol117.jpg)

588516.1

7596030.4

2-Aug-2016

22

FOX 4 — NHWL/Tier Il DF — Feature F — Ponded water near
MW11-02 (Acceptable), facing south
(ATT105_Photo105.jpg)

588459.6

7596053.1

2-Aug-2016

23

FOX 4 — NHWL/Tier Il DF — Feature G — Small bits of metal
and wood (Acceptable), facing east
(ATT104_Photo104.jpg)

588495.5

7596047.4

2-Aug-2016

24

FOX 4 — NHWL/Tier Il DF — Feature H — Some pieces of
metal (Acceptable), facing south (ATT106_Photo106.jpg)

588437.0

7596064.6

2-Aug-2016
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Table 4-3:

Disposal Facility

Summary Table of Photographic Log — Non-Hazardous Waste Landfill and Tier Il

Photo

Description (file name)

Easting

Northing

Date

25

FOX 4 — NHWL/Tier Il DF — Crest surface facing west —
Previously observed minor settlement (Feature I)
considered as built undulations (Acceptable)
(ATT102_Photo102.jpg)

588504.0

7596065.5

2-Aug-2016

26

FOX 4 — NHWL/Tier Il DF — Northwest toe facing east —
Feature J — Ponded water (Acceptable)
(ATT101_Photo101.jpg)

588431.2

7596127.4

2-Aug-2016

27

FOX 4 — NHWL/Tier Il DF — Feature K — Running water
along west toe facing northeast (Acceptable)
(ATT100_Photo100.jpg)

588379.0

7596024.1

2-Aug-2016

28

FOX 4 — NHWL/Tier Il DF — Feature E — Ponded water in
valley between landfills, facing east (Acceptable)
(ATT103_Photo103.jpg)

588487.1

7596037.7

2-Aug-2016

29

FOX 4 — NHWL/Tier Il DF — Feature L — Orange staining
between landfills, facing west (Acceptable)
(ATT107_Photo107.jpg)

588421.7

7596056.3

2-Aug-2016

30

FOX 4 — NHWL/Tier Il DF — Crest surface facing north —
Feature M — Rough grading (Acceptable)
(ATT110_Photo110.jpg)

588447.6

7596025.9

2-Aug-2016

31

FOX 4 — NHWL/Tier Il DF — Crest surface facing southeast
— Feature N — Minor settlement (Acceptable)
(ATT114 Photol114.jpg)

588474.8

7595993.7

2-Aug-2016

32

FOX 4 — NHWL/Tier Il DF — Feature O — Cracking at
bottom of crest surface change (Acceptable), facing south
(ATT128_ Photo128.jpg)

588442.5

7595992.9

3-Aug-2016

33

FOX 4 — NHWL/Tier Il DF — Feature O — East end of
cracking at toe of crest surface grade change (Acceptable),
facing south (ATT129_Photo129.jpg)

588458.0

7595989.0

3-Aug-2016

34

FOX 4 — NHWL/Tier Il DF — Thermistor VT 8 (replaced
repaired datalogger) (ATT120_Photo120.jpg)

588406.0

7595975.8

3-Aug-2016

35

FOX-4 — NHWL/Tier Il DF — Thermistor VT-2
(ATT108_Photo108.jpg)

588427.6

7596019.9

2-Aug-2016

36

FOX-4 — NHWL/Tier Il DF — Thermistor VT-3
(ATT109_Photo109.jpg)

588435.2

7596002.2

2-Aug-2016

37

FOX-4 — NHWL/Tier Il DF — Thermistor VT-4
(ATT111 Photol11.jpg)

588459.4

7596033.7

2-Aug-2016

38

FOX-4 — NHWL/Tier Il DF — Thermistor VT-6
(ATT112_Photol112.jpg)

588471.4

7596008.0

2-Aug-2016

39

FOX-4 — NHWL/Tier Il DF — Thermistor VT-5
(ATT113 Photol113.jpg)

588480.5

7595989.0

2-Aug-2016
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Table 4-3: Summary Table of Photographic Log — Non-Hazardous Waste Landfill and Tier Il
Disposal Facility
Photo Description (file name) Easting Northing Date

FOX-4 — NHWL/Tier Il DF — Thermistor VT-10

40 (ATT115_Photo115 jpg) 588480.2 | 7595956.2 | 2-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-10 (datalogger A

41 not moved) (ATT118_ Photo118 jpg) 588480.4 | 7595958.6 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-9 (replaced A

42 repaired datalogger) (ATT119 Photo119.jpg) 588454.5 | 75959488 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-7 (datalogger A

43 not moved) (ATT121_Photo121 jpg) 588398.3 | 7595950.6 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-5 (datalogger

44 labeled T-2 moved to VT-2, formerly misidentified as VT- 588480.0 | 7595989.9 | 3-Aug-2016
5A) (ATT122_Photo122.jpg)
FOX-4 — NHWL/Tier Il DF — Thermistor VT-6 (datalogger A

45 labeled T1 not moved) (ATT123_Photo123.jpg) 588474.0 | 7596007.1 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-4 (datalogger A

46 labeled T3 moved to VT-3) (ATT124_Photo124.jpg) 588457.6 | 7596034.6 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-2 (short

a1 datalogger cable) (ATT125_Photo125.jpg) 588428.9 | 7596021.9 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-2 (datalogger

8| vT-05 moved to VT-5) (ATT126_Photo126 jpg) °88428.9 [ 75960219 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Thermistor VT-3 (datalogger A

49 labeled T4 moved to VT-4) (ATT127_Photo127.jpg) 588436.3 | 7596003.3 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — MW11-01

50 (ATT29_Photo29 jpg) 588465.4 | 7596132.8 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

51| MW11-01 before excavation (ATT30_Photo30.jpg) 588465.6 | 7596132.0 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

52| MW11-01 after excavation (ATT31_Photo31.jpg) 588465.6 | 7596132.0 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

53 | MW11-01 after backfilling (ATT33_Photo33.jpg) 588465.6 | 7596132.0 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — MW11-02

54 (ATT40_Photo40.jpg) 588457.8 | 7596044.8 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

55 MW11-02 before excavation (ATT37_Photo37.jpg) 588456.7 | 7596043.0 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

56 MW11-02 after excavation (ATT38_Photo38.jpg) 588456.7 | 7596043.0 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

7 | Mw11-02 after backfilling (ATT39_Photo39.jpg) °88436.7 | 7596043.0 | 3-Aug-2016
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Table 4-3: Summary Table of Photographic Log — Non-Hazardous Waste Landfill and Tier Il
Disposal Facility

Photo Description (file name) Easting Northing Date

58 '(féfl}“h';:’gﬂ}g)”DF_MW“'OS 588526.1 | 7596027.1 | 3-Aug-2016
o | oa oot ostor | sosaa | sasonas | sgaons
0 | e v oston | aasaas | sasozes | 3ng201s
61 | haw11-03 aer backfling (ATT 44, Photos ng) 588524.6 | 7596024.9 | 3-Aug-2016
62 (FAOT);‘;:P'\:]';YC\)’:QE)”DF‘MW“'M 588535.0 | 7595962.8 | 3-Aug-2016
e e e
oo [FORA Nt OF ol saming ocatn i g | 75050655 | 3 g 2019
o5 [ CO% 4 L Tr D7 s i ocatn WL sy [ o | 32015
66 | FOX-4 — NHWL/Tier Il DF — MW11-05 (ATT2_Photo2.jpg) | 588448.2 | 7595907.8 | 2-Aug-2016
57 | \Wi1-05 before excavation (\T 13, PO I0) 588448.0 | 75950095 | 2-Aug-2016
B | \n11-03 after excavaton (AT T4 Pototiog) 585448.0 | 75959005 | 2:Augr2016
60 | i on oo s e oston | sosass | 75853085 | 2ugzots
70 | FOX-4 — NHWL/Tier Il DF — MW11-06 (ATT6_Photo6.jpg) | 588350.1 | 7595925.5 | 2-Aug-2016
T on e g oetan | sasasr. | 7sssos22 | 2ugzots
o e nor st e sy | 2 | 22
S | i on oo e g oston | s | 7sssos22 | 2ugzots
74 '(:AOT);'l‘(‘):P'\r']':YC‘)"l‘gji;’é)”DF_MW12'°7 588334.5 | 7595978.6 | 2-Aug-2016
75 '(:AOT);'l“l:PNh'::’c‘)”l‘fjigé)”DF_MW12'°7 588334.5 | 7595978.6 | 2-Aug-2016
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Table 4-3: Summary Table of Photographic Log — Non-Hazardous Waste Landfill and Tier Il
Disposal Facility

Photo Description (file name) Easting Northing Date

FOX-4 — NHWL/Tier Il DF — Soil sampling location at
MW12-07 after excavation (ATT13_Photo13.jpg)

FOX-4 — NHWL/Tier Il DF — Soil sampling location at
MW12-07 after backfilling (ATT14_Photo14.jpg)

FOX-4 — NHWL/Tier Il DF — MW12-08
79 (ATT25_ Photo25.jpg) 588362.4 | 7596058.1 | 3-Aug-2016

FOX-4 — NHWL/Tier Il DF — Soil sampling location

77 588334.6 | 7595978.4 | 2-Aug-2016

78 588334.6 | 7595978.4 | 2-Aug-2016

80 | Mw12-08 before excavation (ATT26_Photo26.jpg) 5883636 | 7596058.8 | 3-Aug-2016
FOX-4 — NHWL/Tier Il DF — Soil sampling location

8L | Mw12-08 after excavation (ATT27_Photo27.ipg) °88363.6 | 7596058.8 | 3-Aug-2016

82 FOX-4 — NHWL/Tier Il DF — Soil sampling location 588363.6 | 7596058.8 | 3-Aug-2016

MW12-08 after backfilling (ATT28_Photo28.jpg)

4.1.3 Thermal Monitoring

The data recorded on the thermistor dataloggers located at the Tier Il Disposal Facility (VT-2 through VT-10) was
downloaded using a laptop computer and Prolog software from Lakewood Systems Ltd. Thermistor inspection and
data downloading details were recorded on field record sheets included in Appendix B.

All thermistor dataloggers were downloaded at their existing locations (i.e., prior to relocating any dataloggers).
At VT-7 and VT-10, both ULB1 and ULB15 batteries were replaced in order to download the data. Two repaired
dataloggers were replaced/reinstalled at locations VT-8 and VT-9 (and equipped with new ULB1 and ULB15
batteries) at the Tier Il Disposal Facility. The location of all dataloggers at this site were reviewed relative to the
thermistor string identification and some were relocated to their original/historic locations prior to the 2013/2014
maintenance activities. Dataloggers at VT-3 and VT-4 were switched. Dataloggers at VT-2 (previously
misidentified as VT-5A) and VT-5 were switched. The original VT-1 thermistor had been previously
decommissioned and, therefore, was not downloaded. A total of 9 thermistor dataloggers are installed and
functional at the site, as follows:

Thermistor Location ID Datalogger ID

VT-1 (decommissioned) Not applicable

VT-2 (misidentified as VT-5A) T-2

VT-3 T-3

VT-4 T-4

VT-5 T-5

VT-6 T-1

VT-7 T-7

VT-8 T-8

VT-9 T-9

VT-10 T-10
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4.1.4 Summary of Sampling Deviations

The field work was conducted as per the TOR with the following exceptions:
m The deep soil samples at MW11-02 and MW 11-04 could not be collected due to refusal on rock; and,

m The groundwater samples at MW11-06 and MW 12-08 could not be collected because the wells were dry.

4.1.5 Soil Sampling

Table 4-4 presents a summary of analytical results for soil samples collected at the Non-Hazardous Waste Landfill
and Tier Il Disposal Facility. MW 11-01 represents an upgradient sampling location, whereas MW 11-02, MW11-03,
MW11-04, MW11-05, MW11-06, MW12-07 and MW12-08 represent downgradient sampling locations, based on
topography.

Table 4-4 also lists the arithmetic mean background and baseline values for the landfill, in addition to the baseline
mean plus 30 limits. At the Non-Hazardous Waste Landfill and Tier Il Disposal Facility, the background arithmetic
means for copper, nickel, cobalt, lead, zinc, chromium and arsenic are greater than the baseline arithmetic means.

MW11-01

Sampling location MW11-01 is located upgradient of the Non-Hazardous Waste Landfill, approximately 16 m north
of the toe. The estimated elevation of this sampling point is 21 masl. As shown in Photos 51 and 52, the area
consists of sand and gravel with some rock and sparse vegetation. The soils consisted of a dark brown sand with
some gravel.

For the shallow sample at MW11-01 (0-15 cm, duplicate location), the concentrations of all metals were greater
than those reported in 2014. The average concentrations of nickel, cobalt, cadmium, zinc and chromium exceeded
their baseline mean concentrations plus 3. No mercury, PHC or PCB were detected at this location in 2016.

The deep sample at MW11-01 (30-40 cm) exhibited metal concentrations greater than those in the shallow sample.
The concentrations of cadmium, lead and chromium were greater than those reported in 2014, whereas the
concentrations of all other metals were slightly lower. The concentrations of copper, nickel, cobalt, cadmium, zinc
and chromium exceeded their baseline mean concentrations plus 30; the concentration of arsenic was equal to
its baseline mean concentration plus 3c. No mercury, PHC or PCB were detected at this location in 2016.

MW11-02

Sampling location MW 11-02 is located between the Non-Hazardous Waste Landfill and the Tier 1l Disposal Facility,
immediately south of the toe of the NHWL. The estimated elevation of this sampling point is 19.5 masl. As shown
in Photo 22, some ponding of water was observed in the ditch that runs between the landfills, in the immediate
vicinity of this soil sample location. The area largely consists of sand and gravel and is not vegetated (Photos 55
and 56). The soils consisted of wet brown sand with some gravel and stone. The excavation filled with water soon
after the hole was completed. It is noted that there were two samples identified as MW11-1a in the soil sampling
field sheets in Appendix B and no samples identified as MW12-2a. Two soil samples (shallow and deep) were
submitted for laboratory analysis at the MW-11 location and therefore the second field record for MW11-1 where
only a single collected was attributed to the shallow sample at MW-12.

For the shallow sample at MW11-02 (0-15 cm), the concentrations of all metals, with the exception of cadmium,
were less than those reported in 2014. The concentration of cadmium (3.8 mg/kg) exceeded the baseline mean
concentration plus 3o (1.7 mg/kg); none of the other parameters exceeded their baseline mean concentrations
plus 30. No mercury, PHC or PCB were detected at this location in 2016.
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MW11-03

Sampling location MW11-03 is located downgradient (cross-gradient) of the Non-Hazardous Waste Landfill,
approximately 14 m east of the toe. The estimated elevation of this sampling point is 20.5 masl. As shown in
Photo 21, some ponding of water and orange staining was observed in the ditch that runs between the landfills,
approximately 6 m west of this soil sample location. The area largely consists of sand and gravel and is not
vegetated (Photos 59 and 60). The soils consisted of wet brown sand with some gravel and stone.

For the shallow sample at MW11-03 (0-15 cm), the concentrations of all metals, with the exception of cadmium,
lead and arsenic, were less than those reported in 2014. The concentration of lead (288 mg/kg) was much greater
than the concentration observed in 2014 (10 mg/kg). The concentrations of cadmium and lead exceeded their
baseline mean concentrations plus 30); none of the other parameters exceeded their baseline mean
concentrations plus 3c. The concentration of modified TPH (85 mg/kg) was greater than the concentration of
49 mg/kg reported in 2014. The concentration of the PHC F4 fraction in 2016 was 32 mg/kg. No mercury or PCB
were detected at this location in 2016.

The deep sample at MW 11-03 (30-40 cm) exhibited metal concentrations greater than those in the shallow sample.
The concentrations of all metals, with the exception of cobalt, were greater than those reported in 2014.
The concentrations of cadmium, lead and zinc exceeded their baseline mean concentrations plus 3c); none of the
other parameters exceeded their baseline mean concentrations plus 3c. The concentration of modified TPH
(77 mg/kg) was greater than the concentration of 23 mg/kg reported in 2014. The concentration of the PHC F4
fraction in 2016 was 30 mg/kg. No mercury or PCB were detected at this location in 2016.

MW11-04

Sampling location MW11-04 is located downgradient of the Tier Il Disposal Facility, approximately 34 m east of
the toe. The estimated elevation of this sampling pointis 19 masl. As shown in Photos 63 and 64, the area consists
of sand and gravel with some rock and sparse vegetation. The soils consisted of wet brown sand with some gravel
and stone.

For the shallow sample at MW11-04 (0-15 cm), the concentrations of all metals were greater than those reported
in 2014. The concentration of cadmium (1.9 mg/kg) slightly exceeded the baseline mean concentration plus 3o
(1.7 mg/kg); none of the other parameters exceeded their baseline mean concentrations plus 3o.
The concentration of modified TPH (44 mg/kg) was below the concentration of 92 mg/kg reported in 2014.
The concentration of the PHC F4 fraction in 2016 was 33 mg/kg. No mercury or PCB were detected at this location
in 2016.

MW11-05

Sampling location MW11-05 is located downgradient of the Tier Il Disposal Facility, approximately 8 m south of
the toe. The estimated elevation of this sampling point is 18.5 masl. As shown in Photo 16, some ponding of water
was observed along the southern toe of the landfill, in the vicinity of this soil sample location. The area largely
consists of sand and gravel is not vegetated (Photos 67 and 68). The soils consisted of wet brown sand with some
gravel. The excavation filled with water soon after the hole was completed.

For the shallow sample at MW11-05 (0-15 cm), the concentrations of all metals were greater than those reported
in 2014, with the exception of chromium. The concentration of arsenic (83.7 mg/kg) was much greater than the
concentration observed in 2014 (10 mg/kg) and exceeded the baseline mean concentration plus 3o (69 mg/kg);
none of the other parameters exceeded their baseline mean concentrations plus 3. No mercury, PHC or PCB
were detected at this location in 2016.
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The deep sample at MW11-05 (40-50 cm) exhibited metals concentrations lower than those in the shallow sample.
The concentrations of cadmium, lead and arsenic were greater than those reported in 2014, whereas the
concentrations of all other metals were less than in 2014. No mercury, PHC or PCB were detected at this location
in 2016. None of the reported values exceeded their respective baseline mean concentrations plus 30.

MW11-06

Sampling location MW11-06 is located downgradient of the Tier Il Disposal Facility, approximately 22 m southwest
of the toe. The estimated elevation of this sampling point is 18 masl. As shown in Photos 17 and 18, some ponding
of water and orange staining was observed along the southern toe of the landfill, approximately 25 m east of this
soil sample location. The area largely consists of sand and gravel is not vegetated (Photos 71 and 72). The soils
consisted of brown sand with some gravel and stone.

For the shallow sample at MW11-06 (0-15 cm), the concentrations of cadmium and lead were greater than those
reported in 2014, whereas the concentrations of all other metals were lower than in 2014. No mercury, PHC or
PCB were detected at this location in 2016. None of the reported values exceeded their respective baseline mean
concentration plus 3c.

The deep sample at MW11-06 (30-40 cm) exhibited metals concentrations greater than those in the shallow
sample. The concentrations of all metals, with the exception of cadmium, were less than those reported in 2014.
The concentration of cadmium (1.8 mg/kg) marginally exceeded the baseline mean concentration plus 3o
(1.7 mg/kg); none of the other parameters exceeded their baseline mean concentrations plus 3c. No PHC or PCB
were detected at this location in 2016.

MW12-07

Sampling location MW12-07 is located downgradient of the Tier Il Disposal Facility, approximately 35 m west of
the toe. The estimated elevation of this sampling point is 16.5 masl. As shown in Photos 76 and 77, the area
largely consists of sand and gravel with some rock and sparse vegetation. The soils consisted of wet grey sand,
gravel and stone. The excavation filled with water soon after the hole was completed.

For the shallow sample at MW12-07 (0-15 cm), the concentrations of all metals, with the exception of cadmium,
were less than those reported in 2014. The concentration of cadmium (1.8 mg/kg) marginally exceeded the
baseline mean concentration plus 30 (1.7 mg/kg); none of the other parameters exceeded their baseline mean
concentrations plus 30. No mercury, PHC or PCB were detected at this location in 2016.

The deep sample at MW12-07 (30-40 cm) exhibited metals concentrations greater than those in the shallow
sample. The concentrations of all metals were greater than those reported in 2014. The concentration of cadmium
(3.6 mg/kg) exceeded the baseline mean concentration plus 30 (1.7 mg/kg); none of the other parameters
exceeded their baseline mean concentrations plus 3c. No mercury, PHC or PCB were detected at this location in
2016.

MW12-08

Sampling location MW12-08 is located downgradient of the Non-Hazardous Waste Landfill, approximately 35 m
west of the toe. A ponded water area (Feature K) is located between the landfill and this sampling location.
The estimated elevation of this sampling point is 18.5 masl. As shown in Photos 80 and 81, the area largely
consists of sand and gravel and is not vegetated. The soils consisted of brown sand with some gravel and stone.

oy

April 2017 ? Golder
Report No. 1530908-2000-R6-V3 31 Associates



2016 FOX-4 MONITORING REPORT

For the shallow sample at MW12-08 (0-15 cm), the concentrations of all metals, with the exception of cadmium,
were less than those reported in 2014. The concentration of cadmium (2.1 mg/kg) slightly exceeded the baseline
mean concentration plus 3o (1.7 mg/kg); none of the other parameters exceeded their baseline mean
concentrations plus 3c. The concentration of modified TPH (434 mg/kg) was greater than the concentration
reported in 2014 (67 mg/kg). No mercury or PCB were detected at this location in 2016.

The deep sample at MW12-08 (40-50 cm) exhibited metals concentrations greater than those in the shallow
sample. The concentrations of all metals, with the exception of cadmium, were less than those reported in 2014.
The concentration of cadmium (3.1 mg/kg) exceeded the baseline mean concentration plus 3o (1.7 mg/kg).
The concentration of modified TPH (491 mg/kg) was greater than the concentration reported in 2014 (374 mg/kg.
No mercury or PCB were detected at this location in 2016.
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Table 4-4: Soil Chemical Analysis Results — Non-Hazardous Waste Landfill and Tier Il Disposal Facility
Total
Depth Cu Ni Co cd Pb Zn Cr As Hg PCBs F1 F2 F3 F4
1D (cm) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (ma/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg)
Background Mean 30.2 24.0 8.8 1.0 10.0 41.5 40.6 28.6 NA NA NA NA NA NA
Baseline Mean 12.8 9.9 5.0 1.0 5.6 21.9 21.5 12.2 0.100 0.050 NA NA NA NA
Baseline + 30 83.5 34.5 11.4 17 38.3 66.6 67.2 69.2 0.14 0.11 NA NA NA NA
Upgradient
MW11-01b 0-15 70.1 59 14.4 5.4 10.9 88.7 84.3 49.8 <0.1 <0.05 <7 <4 <8 <6
MW11-01b dup 0-15 92 66 14.4 <0.5 11 105 81 57 <0.10 <0.05 <5 <10 <50 <50
MW11-01b (Dup Avg) | 0-15 81 63 14.4 3.0 11 96.9 83 53 <01 | <0.05 <6 <7 <29 <28
MW11-0la 3040 | 9L7 69.3 162 6.1 13.4 102 88.7 69.2 <0.1 <0.05 <7 <4 <8 <6
Downgradient - T B B T B
MW11-02a | 015 315 26.3 9.6 3.8 7.9 47.3 63.9 20.8 <0.1 <0.05 <7 <4 <8 <6
MW11-02 (deep) *
MW11-03b 0-15 21.3 11 3.4 2.7 288 49.8 325 16.8 <0.1 <0.05 <7 <4 79 32
MW11-03a 30-40 28.5 14 4.1 9.4 775 74.2 40.5 26 <0.1 <0.05 <7 <4 71 30
MW11-04a 0-15 11.1 10 3.3 1.9 5 23.1 34.1 9.4 <0.1 <0.05 <7 <4 38 33
MW11-04 (deep) *
MW11-05b 0-15 11.6 11.4 3.6 1.7 45 19.2 235 83.7 <0.1 <0.05 <7 <4 <8 <6
MW11-05a 40-50 8.6 8.9 3 1.6 4.1 17.8 22,5 13.1 <0.1 <0.05 <7 <4 <8 <6
MW11-06b 0-15 8.9 8.7 2.8 12 43 15.3 19 10.4 <0.1 <0.05 <7 <4 <8 <6
MW11-06a 30-40 12 10.3 3.3 18 45 19.9 24.4 19.9 <0.1 <0.05 <7 <4 <8 <6
MW12-07b 0-15 16 17.7 45 18 4 31.1 23.4 10.9 <0.1 <0.05 <7 <4 <8 <6
MW12-07a 30-40 26.7 28 7.8 36 7.4 50.8 48.4 25.3 <0.1 <0.05 <7 <4 <8 <6
MW12-08b 0-15 12.1 11.6 3.8 2.1 8.6 26 33.2 9.6 <0.1 <0.05 <7 389 41 <6
MW12-08a 40-50 17.9 21 7.4 31 8 43.6 56 7.3 <0.1 <0.05 <7 464 23 <6
Notes:

NA: Not available; ID: Soil sample location ID.

Underlined values: Results exceed Background arithmetic mean.

Bold Values: Results exceed Baseline arithmetic mean.

Shaded Values: Results exceed the Baseline arithmetic mean plus 3c.

1: The deep soil samples at MW11-02 and MW11-04 could not be collected due to refusal on rock.

N

April 2017 ) Golder
Report No. 1530908-2000-R6-V3 33 Associates



2016 FOX-4 MONITORING REPORT

4.1.6 Groundwater Sampling

Groundwater sampling and monitoring well inspection field records are included in Appendix B. Table 4-4 presents
a summary of groundwater levels and analytical results for groundwater samples collected at the Non-Hazardous
Waste Landfill and Tier Il Disposal Facility. It is noted there are two handwritten well sampling sheets for MW11-4
in Appendix B (one where the well was dry). A water sample labelled MW11-4 was submitted for laboratory
analysis and therefore the well sampling sheet where the well was dry was attributed to MW11-6.

MW11-01

The depth to groundwater measured at MW11-01 (duplicate location) in 2016 was 1.01 m below grade.
The calculated relative percent difference (RPD) values for this duplicate sampled location indicated that the
original and duplicate results differ by greater than 30% for nickel, and therefore these results should be interpreted
with caution. The average concentrations of all metals in the 2016 groundwater sample were lower than those
reported in 2014. No cadmium, lead, chromium, arsenic, mercury, PHC or PCB were detected at this location
in 2016. None of the reported values exceeded their respective baseline mean concentration plus 30.

MW11-02

The depth to groundwater measured at MW11-02 in 2016 was 0.03 m above grade. The concentrations of nickel,
cobalt and zinc were greater than those reported in previous years, whereas the concentrations of all other metals
were lower. The concentrations of cobalt (0.0357 mg/L) and zinc (19 mg/L) exceeded their baseline mean
concentrations plus 3o (0.034 mg/L and 4.43 mg/L, respectively); none of the other parameters exceeded their
baseline mean concentrations plus 30. No cadmium, lead, chromium, mercury, PHC or PCB were detected at this
location in 2016.

MW11-03

The depth to groundwater measured at MW11-03 in 2016 was 1.11 m below grade. The concentrations of all
metals, with the exception of zinc, were lower than those reported in 2014. No chromium, arsenic, mercury, PHC
or PCB were detected at this location in 2016. None of the reported values exceeded their respective baseline
mean concentration plus 30.

MW11-04

The depth to groundwater measured at MW11-04 in 2016 was 0.65 m below grade. The concentrations of all
metals, with the exception of zinc, were lower than those reported in 2014. No chromium, arsenic, mercury, PHC
or PCB were detected at this location in 2016. None of the reported values exceeded their respective baseline
mean concentration plus 30.

MW11-05

The depth to groundwater measured at MW11-05 in 2016 was 0.28 m below grade. The concentrations of all
metals, with the exception of zinc, were lower than those reported in 2014. No cadmium, lead, chromium, arsenic,
mercury, PHC or PCB were detected at this location in 2016. None of the reported values exceeded their
respective baseline mean concentration plus 30.
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MW12-07

The depth to groundwater measured at MW12-07 in 2016 was 0.51 m below grade. The concentrations of all
metals, with the exception of zinc, were lower than those reported in 2014. No cadmium, lead, chromium, arsenic,
mercury, PHC or PCB were detected at this location in 2016. None of the reported values exceeded their
respective baseline mean concentration plus 30.
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Table 4-5: Monitoring Well Groundwater Levels and Groundwater Chemical Analysis Results - Non-Hazardous Waste Landfill and Tier Il
Disposal Facility
GW
Depth Total
BGS Cu Ni Co Cd Pb Zn Cr As Hg PCBs F1 F2 F3 F4
ID (m) (mg/L) | (mg/L) | (mglL) (mg/L) (mg/L) (mg/L) | (mg/L) | (mg/L) (mg/L) (mglL) (mg/L) (mglL) (mg/L) (mglL)
Baseline Mean 0.010 0.057 0.0087 0.0010 0.0071 0.84 0.0306 | 0.0183 0.0006 0.0001 NA NA NA NA
Baseline + 30 0.063 0.301 0.034 0.0043 0.05 4.43 0.2589 0.14 0.0026 0.0007 NA NA NA NA
Upgradient
MW11-01 1.01 0.001 0.007 0.0011 <0.0001 <0.0001 0.01 <0.001 <0.001 <0.0001 <0.00005 <0.025 <0.100 <0.100 <0.100
M\Aétt_(]l 1.01 <0.005 0.01 0.0015 <0.0001 <0.0001 <0.005 <0.001 <0.001 <0.0001 <0.00005 <0.025 <0.1 <0.1 <0.1
MW11-01
(Dup Avg) 1.01 0.003 0.01 0.0013 <0.0001 <0.0001 0.01 <0.001 <0.001 <0.0001 <0.00005 <0.025 <0.1 <0.1 <0.1
Downgradient
MW11-02 -0.03 0.0026 0.162 0.0357 <0.0001 | <0.0001 19 <0.001 0.003 <0.0001 <0.00005 <0.025 <0.100 <0.100 <0.100
MW11-03 111 0.0031 0.059 0.0236 0.0002 0.0006 0.527 <0.001 | <0.001 | <0.0001 <0.00005 <0.025 <0.100 <0.100 <0.100
MW11-04 0.65 0.0047 0.011 0.003 <0.0001 0.0002 0.208 <0.001 <0.001 <0.0001 <0.00005 <0.025 <0.100 <0.100 <0.100
MW11-05 0.28 0.0018 0.012 0.0057 <0.0001 <0.0001 2.35 <0.001 <0.001 <0.0001 <0.00005 <0.025 <0.100 <0.100 <0.100
MW11-06 *
MwW12-07 0.51 0.001 0.007 0.0033 <0.0001 | <0.0001 0.155 <0.001 | <0.001 | <0.0001 <0.00005 <0.025 <0.100 <0.100 <0.100
MW12-08 ¢
Notes:
ID: Monitoring well location ID.
GW: Groundwater.
BGS: Below ground surface.
NA: Not available
Bold Values: Results exceed Baseline arithmetic mean.
Shaded Values: Results exceed the Baseline arithmetic mean plus 3o.
1: The groundwater samples at MW11-06 and MW12-08 could not be collected because the wells were dry.
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4.1.7 Conclusions and Overall Performance of the Non-Hazardous Waste Landfill
and Tier Il Disposal Facility

Based on the visual inspection, there were no indications of instability at the the Non-Hazardous Waste Landfill
and Tier Il Disposal Facility. No sloughing or exposed waste was observed. A new crack (Feature O) was observed
on the slope between the Non-Hazardous Waste Landfill and Tier Il Disposal Facility crest surfaces that was
assigned an “Acceptable” severity rating. Previously observed occasional minor self-armouring erosion on the
landfill slopes does not appear to be deteriorating with time. Isolated locations with minor settlement, debris,
tire tracks and rough grading were observed on the landfill surfaces, however these are not considered of concern.
Overall, the physical performance of this landfill was assessed as “Acceptable”.

Concentrations of metals in soil were highest overall at the deep sample location MW11-01. At this location,
the concentrations of cadmium, lead and chromium were greater than those reported in 2014 and the
concentrations of copper, nickel, cobalt, cadmium, zinc and chromium exceeded their baseline mean
concentrations plus 30; the concentration of arsenic was equal to its baseline mean concentration plus 30.
Cadmium was the most commonly noted exceedance in 2016, and at all soil sampling locations, cadmium was
greater than the concentrations observed in 2014.

Modified TPH concentrations in soil (maximum of 491 mg/kg in the deep sample at MW12-08) were detected at
the shallow and deep MW11-03 sample locations, the shallow MW11-04 sample location and the shallow and
deep MW 12-08 shallow and deep sample locations. The concentrations of modified TPH at the shallow and deep
MW12-08 sample locations were greater than the concentrations reported in. No detectable concentrations of
mercury or PCB were noted in any of the soil samples in 2016.

The highest concentrations of metals in groundwater were observed at MW11-02. At this location,
the concentrations of nickel, cobalt and zinc were greater than those reported in previous years and the
concentrations of cobalt and zinc exceeded their baseline mean concentrations plus 3c. At all other locations,
the concentrations of most metals were lower than those reported in 2014. No detectable concentrations of
chromium, mercury, PHC or PCB were noted in any of the groundwater samples in 2016.

Comparison of groundwater elevations based on estimated grade elevation and the measured water depth in the
wells indicates that groundwater in was highest to the north at MW 11-01, and lowest towards the west at MW 12-07.
The water levels at MW11-02, MW11-03 and MW 12-08 indicate there is generally a western gradient in the area
of the landfills. This is consistent with local grades.

Overall, it was noted that the soil sampling location with the most exceedances of the baseline mean plus 3o
(entirely metals), MW11-01, was located upgradient of the landfills. The only groundwater sample
with exceedances of the baseline mean plus 30 was MW11-02, located between the landfills and in an area where
ponded water and staining are noted. This could potentially reflect impact from the landfills. Metals concentrations
for a number of the soil (notably cadmium) and groundwater sampling results were greater than in 2014.
Fewer than seven samples have been collected for trend confirmation and therefore additional data are required
to confirm an increasing trend.

4.1.8 Recommendations for the Non-Hazardous Waste Landfill and Tier Il Disposal
Facility

No modifications to the ongoing monitoring program at this landfill are recommended. Additional data is required
to assess if the observed increases in 2016 relate to impact from the landfills or reflect variations in natural
conditions.
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4.2 Helipad West Landfill
4.2.1 Landfill Description

The Helipad West Landfill is located at the Upper Site to the west of the Short Range Radar (SRR) facilities,
and has an approximate area of 7,000 m2. This landfill was initially built during the construction of the SRR site,
before the cleanup of the FOX-4 site. It is understood to contain waste materials from the module train, garage,
communication dishes, and other miscellaneous wastes. This landfill is classified as a regraded landfill.
Four groundwater monitoring wells, MW98-01 through MW98-03 and MW98-06, are installed around the landfill
perimeter. Approximate soil and groundwater sampling locations are provided on Figure FOX-4.3.

At the time of the initial FOX-4 remediation program in the late 1990s, there were two landfills near the helipad,
designated as Helipad Landfill East and Helipad Landfill West. They were both initially assessed to present a
low environmental risk; remediation activities consisted of the removal of surface debris and contaminated soil
and the placement of a cover of granular material.

During the 2011-2013 FOX-4 maintenance remediation program, the Helipad Landfill East was re-classified as
posing a moderate environmental risk because of indications that impacted leachate was being generated.
The Helipad Landfill East was consequently excavated completely, and its contents were relocated, because its
location and topography were not suitable for installing a leachate containment system. The low risk classification
of the Helipad Landfill West remained unchanged and the cover was stabilized by regrading it with additional
granular material.
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4.2.2 Visual Inspection

The Helipad West Landfill has some observed settlement, erosion, cracking, seepage and staining. No sloughing,
exposed waste or indications of instability were observed. Table 4-6 presents a summary of observed visual
inspection features and Table 4-7 presents the Preliminary Stability Assessment results. This landfill was
assessed to have a “Marginal” overall performance because a new crack observed in 2016 was assigned a
“Marginal” severity rating. Table 4-8 is a log of photographs taken during the 2016 visual inspection.

A new tension crack was observed during the 2016 inspection at the crest of the west slope (Feature O) that
was assigned a “Marginal” severity rating because it is at the top of a fairly large slope that was recently regraded.
This crack should be identified and monitored during future visual inspections to determine if it is changing with
time.

Previously observed orange staining at the toe of the landfill slope (Feature J) was observed again in 2016,
however there was no active seepage at the time of the visual inspection. This staining may be caused by landfill
seepage. An area of saturated soil was observed on the upper slope that did not have any associated staining
and is likely related to thaw seepage (new Feature N).

There were several areas with previously observed minor settlement (Features E and F) and small sink holes
(Features H and 1), however these they do not appear to have changed since 2014 and are not considered
a concern. The sink holes do not appear to be caused by groundwater flow, permafrost thaw or settlement of the
subsurface. They appear to be simply caused by sand and gravel washing into voids of the adjacent boulder
rockfill, as a result of the gravel cover not being filter compatible with the boulder rockfill. Precipitation runoff from
both the landfill granular cover and the adjacent bedrock abutments likely contributed to their formation. They have
not resulted in exposed waste to date and do not require any remedial attention at the present time (other than
ongoing visual monitoring at the current frequency).

One area with previously observed settlement appears to be uneven ground that may be an as-built condition
(Feature G). There are three areas with previously observed erosion channels (Features B, C and D) that are
self-armouring and do not appear to be deteriorating with time. Some new self-armouring erosion was observed
on a slope north of the landfill (Feature M) but it was stable at the time of the visual inspection and is not considered
to be a concern. Two pieces of debris (Features K and L) that were observed previously are not buried landfill
waste that has become exposed due to erosion or sloughing.

Previously observed Feature A (vehicle tracks/ruts) were not noted during the 2016 visual inspection.
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Table 4-6: Visual Inspection Checklist — Helipad West Landfill

SITE NAME: FOX-4

LANDFILL DESIGNATION: Helipad West Landfill

DATE OF INSPECTION: August 4, 2016

DATE OF PREVIOUS INSPECTION: August 25, 2014

INSPECTED BY: Darrin Johnson

REPORT PREPARED BY: Darrin Johnson

MONITORING EVENT NUMBER: 12

The inspector/reporter represents to the best of his/her knowledge that the following statements and
observations are true and correct and to the best of the preparer’s actual knowledge, no material facts
have been suppressed or misstated.
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Table 4-6: Visual Inspection Checklist — Helipad West Landfill
Feature
ID Extent of Comparison to
Checklist | Present| (A, B, Location Length | Width | Depth Landfill | Description (Severity Historical
Item (Y/N) etc.) | Description| Easting | Northing (m) (m) (m) Area (%) Rating) Observations Photos
. Previously
West slope o Minor settlement
E near station 590056.2 | 7597190.6 3 5 0.3 0.21% (Acceptable) observed, no 85
change
. Previously
F Crest — 1590072.0 | 75972182 5 5 | 03 | 0.36% Minor settlement observed, no | 94,95
surface (Acceptable)
change
Previously
Settlement | Y G NW toe |590025.1 | 7597247.0| 5 5 | 03 | 036% As-built uneven | observed butnot | gq
ground (Acceptable) considered
settlement
. Previously
Slope above o Small sink holes
H landfill 590051.4 | 7597256.8 0.3 0.3 0.5 <0.01% (Acceptable) observed, no 97
change
Toe of slope small sink holes Previously
| at edge of |590010.1 | 7597215.6 1 1 0.3 <0.01% observed, no 98
) (Acceptable)
rip-rap change
Self-armouring Previously
B West slope | 590045.6 | 7597186.5 15 25 0.1 5.4% erosion channels observed, no 89,90
(Acceptable) change
Self-armouring Previously
C West slope | 590013.7 | 7597202.8 10 10 0.1 1.4% erosion channels observed, no 91,106
(Acceptable) change
Erosion Y Northwest Self-armouring Previously
D 590039.4 | 7597234.4 10 3 0.3 0.4% erosion channel observed, no 92
slope
(Acceptable) change
ngStr;(lj%%e Self-armouring
M 9 590017.0 | 7597287.1 15 5 0.1 1.1% erosion channels New 103
area north (Acceptable)
of landfill P
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Table 4-6: Visual Inspection Checklist — Helipad West Landfill
Feature
ID Extent of Comparison to
Checklist Present| (A, B, Location Length | Width | Depth Landfill Description (Severity Historical
Item (Y/N) etc.) | Description| Easting | Northing (m) (m) (m) Area (%) Rating) Observations Photos
Lateral N
Movement
Frost Action N
Sloughing N
Minor weathered
Cracking Y 0 | westslope |590038.8|7597211.2| 10 | 01 | 005 | 0.01% tension crack with New 105
smaller parallel crack
above (Marginal)
Animal N
Burrows
Vegetation N
Staining N
Vegetation N
Stress
Orange seepage with Previously
J Toe 590019.1 | 7597237.5 5 1 0.01 0.07% sheen, soft saturated observed, no 99, 100
Seepage or ground (Acceptable) change
Ponded Y -
Water Saturated soil on
N West slope | 590040.3 | 7597237.4 10 10 - 1.4% slope with seepage at New 104
toe (Acceptable)
. Previously
Slope above , Exposed wires
Debris K landfill 590065.1 | 7597238.9 - - - - (Acceptable) observed, no 101
; change
and/or Liner Y ———
Exposed Slope above Exposed steel pipe reviously
L landfil 590050.3 | 7597267.3 - - - - (Acceptable) observed, no 102
change
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Table 4-6: Visual Inspection Checklist — Helipad West Landfill
Feature
ID Extent of Comparison to
Checklist Present| (A, B, Location Length | Width | Depth Landfill Description (Severity Historical
Item (Y/N) etc.) | Description| Easting | Northing (m) (m) (m) Area (%) Rating) Observations Photos
All monitoring wells
intact

Presence / 107

Condition of v i MW98-01, i i i i i i MW98-02 casing full ) lll'

Monitoring -02, -03, -06 of water and bentonite 115 1’19

Instruments '

MW98-06 casing full
of bentonite

Features of

Note / Other N
Observations
Landfill Area = 7,000 m2.
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Table 4-7: Preliminary Stability Assessment — Helipad West Landfill
Feature Severity Rating Extent
Settlement Acceptable Occasional
Erosion Acceptable Occasional
Lateral Movement Not observed -
Frost Action Not observed -
Sloughing Not observed -
Cracking Marginal Isolated
Animal Burrows Not observed -
Vegetation Establishment Not observed -
Staining Acceptable Occasional
Vegetation Stress Not observed -
Seepage/Ponded Water Acceptable Occasional
Debris and/or Liner Exposure Acceptable Occasional

Other

Not observed

Overall Landfill Performance

Marginal

Table 4-8: Summary Table of Photographic Log — Helipad West Landfill
Photo Description (file name) Easting Northing Date

FOX 4 — Helipad West Landfill - From helipad facing west A

83 (ATT26_Photo26.jpg) 590069.3 | 7597268.2 | 4-Aug-2016
FOX 4 — Helipad West Landfill - From toe facing east

84 | towards MW98-01 (ATT27_Photo27.jpg) 590026.8 | 75971828 | 4-Aug-2016
FOX 4 — Helipad West Landfill - Feature E — Minor

85 settlement, facing north (Acceptable) (ATT28_Photo28.jpg) 590061.0 | 7597189.8 | 4-Aug-2016
FOX 4 — Helipad West Landfill — Crest facing north in area

86 of previously observed vehicle tracks (Feature A not 590046.3 | 7597206.5 | 4-Aug-2016
observed in 2016) (ATT29_Photo29.jpg)
FOX 4 — Helipad West Landfill - NW toe facing southeast

87 upslope — Previously observed se'FtIement (Feature G_) is 500017.7 | 7597247.4 | 4-Aug-2016
uneven ground at centre and previously observed staining
(Feature J) at right (ATT30_Photo30.jpg)
FOX 4 — Helipad West Landfill — Toe facing east upslope At

88 (ATT31_Photo31.jpg) 589984.9 | 7597221.3 | 4-Aug-2016
FOX 4 — Helipad West Landfill - SW slope facing northwest

89 | — Feature B — Minor self armouring erosion channels 590045.6 | 7597186.5 | 4-Aug-2016
(Acceptable) (ATT149_Photo149.jpg)
FOX 4 — Helipad West Landfill — South end of west slope

90 | facing north — Feature B — Minor self armouring erosion 590060.9 | 7597178.1 | 4-Aug-2016
(Acceptable) (ATT150_Photo150.jpg)
FOX 4 — Helipad West Landfill — Toe of slope facing east —

91 Feature C — Minor self armouring erosion channels 590013.7 | 7597202.8 | 4-Aug-2016
(Acceptable) (ATT153_Photo153.jpg)
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Table 4-8: Summary Table of Photographic Log — Helipad West Landfill

Photo

Description (file name)

Easting

Northing

Date

92

FOX 4 — Helipad West Landfill — Crest of slope facing
northwest — Feature D — Minor self armouring erosion at top
of slope (Acceptable) (ATT143_Photo143.jpg)

590039.4

7597234.4

4-Aug-2016

93

FOX 4 — Helipad West Landfill — Previously observed
vehicle tracks (Feature A) not considered noteworthy in
2016, facing southwest downslope (ATT148_Photo148.jpg)

590056.2

7597190.6

4-Aug-2016

94

FOX 4 — Helipad West Landfill — Feature F — Minor
settlement or uneven ground (Acceptable), facing south
(ATT146_Photo146.jpg)

590072.9

7597218.2

4-Aug-2016

95

FOX 4 — Helipad West Landfill — Feature F — Close up of
minor settlement areas with cap for scale (Acceptable),
facing south (ATT147_Photol147.jpg)

590072.9

7597218.2

4-Aug-2016

96

FOX 4 — Helipad West Landfill - NW toe facing northwest —
Previously observed settlement (Feature G) appears to be
area of uneven ground and not considered noteworthy in
2016 (ATT157_Photo157.jpg)

590025.1

7597247.0

4-Aug-2016

97

FOX 4 — Helipad West Landfill — Slope above landfill facing
south — Feature H — Previously observed settlement area
with small sinkholes (Acceptable) (ATT141_Photol41.jpg)

590051.4

7597256.8

4-Aug-2016

98

FOX 4 — Helipad West Landfill — West toe facing north —
Feature | — Minor sink holes at edge of coarse rock fill
(Acceptable) (ATT154 Photol154.jpg)

590010.1

7597215.6

4-Aug-2016

99

FOX 4 — Helipad West Landfill — Feature J — Orange
staining and seepage with sheen, soft saturated ground —
West toe facing east (Acceptable) (ATT155_Photo155.jpg)

590019.1

7597237.5

4-Aug-2016

100

FOX 4 — Helipad West Landfill — Feature J — Orange
staining with no seepage at time of 2016 inspection — West
toe facing southeast (ATT156_Photo156.jpg)

590020.4

7597241.4

4-Aug-2016

101

FOX 4 — Helipad West Landfill — Slope above landfill and
below helipad facing west— Feature K — previously
observed exposed wires (Acceptable)

(ATT145_ Photol145.jpg)

590065.1

7597238.9

4-Aug-2016

102

FOX 4 — Helipad West Landfill — Slope east of MW98-06
facing south — Feature L — Exposed steel pipe (Acceptable)
(ATT142_Photo142.jpg)

590050.3

7597267.3

4-Aug-2016

103

FOX 4 — Helipad West Landfill — Slope northwest of landfill
facing northwest — Feature M — Self armouring erosion
(Acceptable) (ATT140_Photo140.jpg)

590017.0

7597287.1

4-Aug-2016

104

FOX 4 — Helipad West Landfill — Feature N — Saturated wet
slope with seepage at toe — West slope facing southeast
(ATT144 Photol44.jpg)

590040.3

7597237.4

4-Aug-2016

105

FOX 4 — Helipad West Landfill — West slope facing
northwest — Feature O — Minor cracking (Marginal),
weathered, small parallel crack above
(ATT151_Photol151.jpg)

590038.8

7597211.2

4-Aug-2016
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Table 4-8: Summary Table of Photographic Log — Helipad West Landfill
Photo Description (file name) Easting Northing Date

FOX 4 — Helipad West Landfill - West slope west — Feature

106 | C — Self armouring erosion (Acceptable) 590034.6 | 7597203.7 | 4-Aug-2016
(ATT152_Photo152.jpg)
FOX-4 — Helipad West Landfill - MW98-01

107 (ATT83_Photo83.jpg) 590030.2 | 7597179.4 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location A

108 MW98-01 before excavation (ATT84_Photo84.jpg) 590082.4 | 75971818 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

109 MW98-01 after excavation (ATT85_Photo85.jpg) 590032.4 | 75971818 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

1101 Mwes-01 after backfilling (ATT86_Photo86.jpg) 5900324 | 75971818 | 4-Aug-2016
FOX-4 — Helipad West Landfill - MW98-02 monitoring well A

111 casing full of water and bentonite (ATT79_Photo79.jpg) S90013.8 | 75972434 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

112 MW98-02 before excavation (ATT80_Photo80.jpg) S90011.9 | 7597244.3 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

113 MW98-02 after excavation (ATT81_Photo81.jpg) S90011.9 | 7597244.3 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

114 MW98-02 after backfilling (ATT82_Photo82.jpg) 590011.9 | 75972443 | 4-Aug-2016
FOX-4 — Helipad West Landfill - MW98-03

115 (ATT87_Photo87.jpg) 590112.4 | 7597225.7 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

116 MW98-03 before excavation (ATT88_Photo88.jpg) 590114.2 | 75972259 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

117 MW98-03 after excavation (ATT89_Photo89.jpg) 590114.2 | 75972259 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sampling location

118 | \Mwos-03 after backfilling (ATT90_ Photo90.jpg) 590114.2 | 75972259 | 4-Aug-2016
FOX-4 — Helipad West Landfill - MW98-06 monitoring well A

119 casing full of bentonite (ATT75_Photo75.jpg) 590044.2 | 75972580 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sample location

120 MW98-06 before excavation (ATT76_Photo76.jpg) 590047.8 | 75972604 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sample location

121 MW98-6 after excavation (ATT77_Photo77.jpg) 590047.8 | 75972604 | 4-Aug-2016
FOX-4 — Helipad West Landfill — Soil sample location

122 | \w9s-06 after backfilling (ATT78_Photo78.jpg) 590047.8 | 75972604 | 4-Aug-2016
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4.2.3 Summary of Sampling Deviations

The field work was conducted as per the TOR with the following exception:

m The deep soil samples at MW98-01, MW98-02 and MW98-06 could not be collected due to refusal on rock;
and,

m The groundwater samples at MW98-01, MW98-03 and MW98-06 could not be collected because the wells
were dry.

4.2.4 Soil Sampling

Table 4-9 presents a summary of analytical results for soil samples collected at the Helipad West Landfill.
MW98-03 and MW98-06 represent upgradient sampling locations, whereas MW98-01 and MW98-02 represent
downgradient sampling locations.

Table 4-9 also lists the arithmetic mean background and baseline values for the landfill, in addition to the baseline
mean plus 3o limits. At the Helipad West Landfill, the background arithmetic means for copper, nickel, cobalt, zinc
and chromium are greater than the baseline arithmetic means. The background arithmetic means for copper and
cobalt are also greater than the baseline means plus 30.

MW98-03

Sampling location MW98-03 is located upgradient of the landfill, approximately 62 m east of the toe. The estimated
elevation of this sampling point is 389 masl. As shown in Photos 116 and 117, the area consists of sand, gravel
and rock and is not vegetated. The soils consisted of brown sand, gravel and stone.

For the shallow sample at MW98-03 (0-15 cm), the concentrations of metals were similar to those reported
in previous years. The modified TPH concentration observed in 2016 was consistent with concentrations observed
in recent years. No cadmium, mercury or PCB were detected at this location in 2016. None of the reported values
exceeded their respective baseline mean concentrations plus 30.

The deep sample at MW98-03 (40-50 cm, duplicate location) exhibited similar metals concentrations to the shallow
sample. The concentrations of metals were similar to those reported in previous years. The average modified TPH
concentration observed in 2016 (73 mg/kg) represents a new historical maximum concentration; the previous
maximum concentration of 41 mg/kg was observed in 2006. No cadmium, mercury or PCB were detected at this
location in 2016. None of the reported values exceeded their respective baseline mean concentration plus 30.

MW98-06

Sampling location MW98-06 is located upgradient of the landfill, approximately 8 m north of the toe. The estimated
elevation of this sampling point is 382 masl. As shown in Photos 120 and 121, the area largely consists of sand
and gravel and is not vegetated. The soils consisted of grey sand with gravel and stone.

For the shallow sample at MW98-06 (0-15 cm), the concentrations of copper, nickel and lead were elevated
compared to recent years, whereas the concentrations of other metals were less than or similar to the
concentrations reported in previous years. The modified TPH concentration observed in 2016 (170 mg/kg)
is greater than the concentration observed in 2015 (28 mg/kg) but was below the baseline mean concentration
(222 mg/kg). The concentration of the PHC F4 fraction in 2016 was 28 mg/kg. No cadmium, mercury or PCB were
detected at this location in 2016. None of the reported values exceeded their respective baseline mean
concentration plus 30.
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MW98-01

Sampling location MW98-01 is located downgradient of the landfill, approximately 5 m south of the toe.
The estimated elevation of this sampling point is 372.5 masl. As shown in Photos 108 and 109, the area is covered
with sand and gravel and is not vegetated; a channel containing boulders and stones is present immediately south
of the sampling location. The soils consisted of wet brown sand with some gravel.

For the shallow sample at MW98-01 (0-15 cm), the concentrations of most metals observed in 2016 represent
new historical maxima. Metals concentrations were relatively stable at this location from 1999 to 2013,
but increased in 2014 and 2016. The concentrations of copper, nickel, cobalt, zinc and chromium exceeded their
baseline mean concentration plus 3a; none of the other parameters exceeded their baseline mean concentrations
plus 3. No cadmium, mercury, PHC or PCB were detected at this location in 2016.

MW98-02

Sampling location MW98-02 is located downgradient of the landfill, approximately 27 m west of the toe.
The estimated elevation of this sampling point is 369 masl. As shown in Photos 99 and 100, orange staining was
observed approximately 8 m upgradient (east) of the sampling location. The area consists of sand and gravel with
some rock and is not vegetated (Photos 112 and 113). The soils consisted of brown sand with some gravel.

For the shallow sample at MW98-02 (0-15 cm), the concentrations of all metals were less than or similar to those
reported in previous years. The modified TPH concentration observed in 2016 (3,358 mg/kg) exceeded the
baseline mean concentration plus 30 (1,772 mg/kg) and represents a new historical maximum concentration;
the previous maximum concentration of 1,582 mg/kg was observed in 2005. None of the other parameters
exceeded their baseline mean concentrations plus 30. No cadmium, mercury or PCB were detected at this location
in 2016.
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Table 4-9: Soil Chemical Analysis Results — Helipad West Landfill
Depth Cu Ni Co Cd Pb Zn Cr As Hg Total PCBs F1 F2 F3 F4
ID (cm) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) |  (mgrkg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg)
Backaground Mean 30.2 24.0 8.8 1.0 10.0 41.5 40.6 28.6 NA NA NA NA NA NA
Baseline Mean 15.4 15.8 5.9 1.0 24.0 35.5 34.9 33.8 NA 0.001 NA NA NA NA
Baseline + 30 28.7 25.2 8.1 11 38.0 51.2 52.6 123.1 NA 0.17 NA NA NA NA
Upgradient
MW98-03b 0-15 15.2 14.6 5.2 <0.5 5.7 31.9 44.1 21 <0.1 <0.05 <7 <4 48 29
MW98-03a 40-50 13.6 12.9 4.3 <0.5 4.3 25.2 31.5 24.2 <0.1 <0.05 <7 <4 82 53
MW98-03a dup 40-50 19 18 5.1 <0.5 6 36 34 22 <0.10 <0.05 <5 <10 <50 <50
I\(/IDWU28A33)a 40-50 16 15 4.7 <0.5 5 31 33 23 <0.1 <0.05 <6 <7 66 52
MW98-06a 0-15 25.2 20.7 6.3 <0.5 8 37.8 47.8 18.4 <0.1 <0.05 <7 6 160 28
MW98-06 (deep) *
Downgradient
MW98-01a | 0-15 67.8 44.5 15.6 <0.5 5 71.2 139 74.7 <0.1 <0.05 <7 <4 <8 <6
MW98-01 (deep) *
MW98-02a | 0-15 16.1 16.5 5.7 <0.5 4.6 33.3 42.3 18.2 <0.1 <0.05 258 2850 250 <6
MW98-02 (deep) *

Notes:

NA: Not available; ID: Soil sample location ID.

Underlined values: Results exceed Background arithmetic mean.

Bold Values: Results exceed Baseline arithmetic mean.

Shaded Values: Results exceed the Baseline arithmetic mean plus 30.

1: The deep soil samples at MW98-01, MW98-02 and MW98-06 could not be collected due to refusal on rock.
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4.2.5 Groundwater Sampling

Groundwater sampling and monitoring well inspection field records are included in Appendix B. Table 4-10
presents a summary of groundwater levels and analytical results for groundwater samples collected at the Helipad
West Landfill. The groundwater samples at MW98-01, MW98-03 and MW98-06 could not be collected because
the wells were dry.

MW98-02

The depth to groundwater measured at MW98-02 in 2016 was 0.16 m below grade. The concentrations of all
metals were lower in comparison to those reported in recent years. Similarly, the modified TPH concentration
observed in 2016 was less than those reported in recent years. No cadmium, chromium, mercury or PCB were
detected at this location in 2016. None of the reported values exceeded their respective baseline mean
concentration plus 30.
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Table 4-10: Monitoring Well Groundwater Levels and Groundwater Chemical Analysis Results — Helipad West Landfill
GW Depth
BGS Cu Ni Co Cd Pb Zn Cr As Hg Total PCBs F1 F2 F3 F4
ID (m) (mgl/L) (mg/L) (mg/L) (mgl/L) (mgl/L) (mgl/L) (mgl/L) (mgl/L) (mg/L) (mg/L) (mg/L) | (mg/L) | (mg/L) | (mg/L)
Baseline Mean 0.072 1.03 0.044 0.0018 0.016 0.14 1.27 0.015 NA 0.000026 NA NA NA NA
Baseline + 30 0.17 2.8 0.19 0.0031 0.05 0.43 2.79 0.06 NA 0.00012 NA NA NA NA
Upgradient
Mw98-03 *
MwW98-06 *
Downgradient
Mw98-01*
MW98-02 0.16 0.0006 0.006 0.003 <0.0001 0.0001 0.09 <0.001 0.004 <0.0001 <0.00005 0.395 | <0.100 | <0.100 | <0.100
Notes:
ID: Monitoring well location ID.
GW: Groundwater.
BGS: Below ground surface.
NA: Not available
Bold Values: Results exceed Baseline arithmetic mean.
1: The groundwater samples at MW98-01, MW98-03 and MW98-06 could not be collected because the wells were dry.
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4.2.6 Conclusions and Overall Performance of the Helipad West Landfill

Based on the visual inspection, there were no indications of instability at the the Helipad West Landfill.
No sloughing or exposed waste was observed. A new tension crack (Feature O) was observed at the top of the
west slope that was assigned a “Marginal” severity rating. Occasional minor self-armouring erosion observed on
the landfill slopes does not appear to be deteriorating with time. Isolated locations with minor settlement, sink holes
and debris were observed at the landfill but these are not considered a concern. The overall physical performance
of this landfill was assessed as “Marginal” because of the newly observed tension crack near the top of the west
slope.

Concentrations of metals in soil were highest overall at the shallow sample location MW98-01, located
downgradient of the south side of the landfill. Metals concentrations at this location were relatively stable at this
location from 1999 to 2013, but increased in 2014 and 2016. The concentrations of most metals observed in 2016
represent new historical maxima and the concentrations of copper, nickel, cobalt, zinc and chromium exceeded
their baseline mean concentration plus 3o0. At MW98-02, MW98-03 and MW98-06, the concentrations of most
metals were less than or similar to those reported in previous years.

PHC were detected at the shallow and deep MW98-03 locations, the shallow MW98-02 location and the shallow
MW98-06 location at modified TPH concentrations between 54 mg/kg and 3,358 mg/kg; the latter value was
reported at MW98-02 and was considerably higher than the concentrations at the other locations. The significantly
elevated modified TPH concentration reported at MW98-02 in 2016 exceeded the baseline mean concentration
plus 30 and represents a new historical maximum concentration. No detectable concentrations of cadmium,
mercury or PCB were noted in any of the samples in 2016.

In 2016, a groundwater sample could only be collected at MW98-02; the concentrations of all metals and PHC
were lower in comparison to those reported in recent years. No cadmium, chromium, mercury or PCB were
detected at this location in 2016.

Overall, it was noted that a number of the soil sampling results (e.g., metals at MW98-01 and PHC at MW98-02)
were greater than in previous years; this may be reflective of an ongoing impact from the landfill.

4.2.7 Recommendations for the Helipad West Landfill

No modifications to the ongoing monitoring program at this landfill are recommended.
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4.3 Station Area Landfill
4.3.1 Landfill Description

The Station Area Landfill is a non-hazardous waste landfill located east of the Short Range Radar (SRR) station
facilities at the Upper Site, and has an approximate area of 2,000 m2. This landfill was constructed for disposal of
demolition and remediation waste generated during cleanup activities. The design of this landfill included the
construction of perimeter berms and placement of granular cover material over the waste materials.

The long term monitoring plan for this landfill consists of visual inspection and the periodic collection of soil and
groundwater samples. Three groundwater monitoring wells, MW98-07 through MW98-09, are installed around the
landfill perimeter. The approximate locations for the collection of soil and groundwater samples are identified on
Figure FOX-4.4.
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4.3.2 Visual Inspection

The Station Area Landfill exhibits some observed minor settlement, erosion, ponded water and staining features.
There was no observed cracking, exposed waste or indications of slope instability. Table 4-11 presents a summary
of observed visual inspection features and Table 4-12 presents the Preliminary Stability Assessment results.
This landfill was assessed to have an “Acceptable” overall performance because all observed features were
assessed as “Acceptable.” Table 4-13 is a log of photographs taken during the 2016 visual inspection.

There are some previously observed sink holes located along the edge of the landfill (Features D, E, F) where the
cover surface abuts large boulders and bedrock outcrops. The sink holes do not appear to be caused by
groundwater flow, permafrost thaw or settlement of the subsurface. They appear to be simply caused by sand and
gravel washing into voids of the adjacent boulder rockfill, as a result of the gravel cover not being filter compatible
with the boulder rockfill. Precipitation runoff from both the landfill granular cover and the adjacent bedrock
abutments likely contributed to their formation. They have not resulted in exposed waste to date and do not require
any remedial attention at the present time (other than ongoing visual monitoring at the current frequency).

There was a small minor settlement area on the cover surface (Feature G) that does not appear to have changed
since the previous inspection. Previously observed erosion channels (Feature C) appear to be self-armouring and
are not a concern.

There were two areas of previously observed ponded water (Features A and B) with orange staining that may be
related to landfill seepage. Feature L is an area of orange staining at the west toe of the landfill that may be related
to landfill seepage but did not have any associated ponded water.

Previously observed Features H (settlement), | (debris), J (debris) and K (old culvert) were not identified as
noteworthy features during the 2016 visual inspection.
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Table 4-11:  Visual Inspection Checklist — Station Area Landfill

SITE NAME: FOX-4

LANDFILL DESIGNATION: Station Area Non-Hazardous Waste Landfill

DATE OF INSPECTION: August 4, 2016

DATE OF PREVIOUS INSPECTION: August 25, 2014

INSPECTED BY: Darrin Johnson

REPORT PREPARED BY: Darrin Johnson

MONITORING EVENT NUMBER: 12

The inspector/reporter represents to the best of his/her knowledge that the following
statements and observations are true and correct and to the best of the preparer’s actual
knowledge, no material facts have been suppressed or misstated.

s
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Table 4-11: Visual Inspection Checklist — Station Area Landfill
Extent of Comparison
Present | Feature ID Location Length Width Depth | Landfill Area to Historical
Checklist Item (Y/N) (A, B, etc.) Description Easting Northing (m) (m) (m) (%) Description Observations Photos
. Previously
D South edge of | 594431 5 | 75070458 | 2 1 05 0.1% Sink holes 1 pcorved, no | 130
landfill (Acceptable)
change
. Previously
E South edge of | 5944176 | 75070450 | 2 1 05 0.1% Sink holes 1 pcoived, no | 132
landfill (Acceptable)
change
Settlement Y
. Previously
F Southwest | 595356 1 | 75070687 | 3 1 0.5 0.15% Sink holes - cerved, no | 133
edge of landfill (Acceptable)
change
Minor Previously
G Central cover | 590413.2 | 7597057.5 5 2 0.3 0.50% settlement observed, no 134
(Acceptable) change
Minor self-
Central and 590455.2 | 7597050.1 10 2 0.1 1.0% armouring Previously 129
Erosion Y C east end of erosion observed, no
cover surface | 5993g4.1 | 7597063.8 | 15 2 | oo1 1.5% channels change 131
(Acceptable)
Lateral N
Movement
Frost Action N
Sloughing N
Cracking N
Animal Burrows N
Vegetation N
West toe of Orange Previously
Staining Y L . 590353.3 | 7597087.3 15 3 - 2.3% staining observed, no 135
landfill
(Acceptable) change
Vegetation N
Stress
=
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Table 4-11: Visual Inspection Checklist — Station Area Landfill
Extent of Comparison
Present | Feature ID Location Length Width Depth | Landfill Area to Historical
Checklist Item (Y/N) (A, B, etc.) Description Easting Northing (m) (m) (m) (%) Description Observations Photos
Minor
seepage with Previously
Lower toe at
A 590437.0 | 7597071.2 15 3 0.1 2.2% some orange | observed, no 127
east end staining
change
Seepage or v (Acceptable)
Ponded Water Standing
water with Previously
B Northwest end | 590352.5 | 7597096.8 30 5 0.1 7.5% orange observed, no | 128, 136
staining change
(Acceptable)
Debris and/or N
Liner Exposed
Presence /
Condition of v MW98-07, i i i i i i i Monitoring Casings filled | 137, 143,
Monitoring -08, -09 wells intact | with bentonite | 144, 148
Instruments
Features of
Note / Other N
Observations
Landfill Area = 2,000 m2,
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Table 4-12: Preliminary Stability Assessment — Station Area Landfill
Feature Severity Rating Extent
Settlement Acceptable Occasional
Erosion Acceptable Isolated
Lateral Movement Not observed -
Frost Action Not observed -
Sloughing Not observed -
Cracking Not observed -
Animal Burrows Not observed -
Vegetation Establishment Not observed -
Staining Acceptable Occasional
Vegetation Stress Not observed -
Seepage/Ponded Water Acceptable Occasional
Debris and/or Liner Exposure Not observed -
Other Not observed -
Overall Landfill Performance Acceptable

Table 4-13: Summary Table of Photographic Log — Station Area Landfill
Photo Description (file name) Easting Northing Date

FOX 4 — Station Area Landfill - East end facing west

123 (ATT22_Photo22.jpg) 590448.4 | 7597047.8 | 4-Aug-2016
FOX 4 — Station Area Landfill - North slope facing west

124 (ATT23_Photo23.jpg) 590431.8 | 7597067.9 | 4-Aug-2016
FOX 4 — Station Area Landfill — North side facing west and

125 MW98-08 — Feature L (staining) and Feature B (ponded 590398.7 | 7597083.1 | 4-Aug-2016
water) in background (Acceptable) (ATT24_Photo24.jpg)
FOX 4 — Station Area Landfill - West end facing east —

126 Previously _observed minor §ett|ement (Feature H) is just 590353.2 | 7597078.5 | 4-Aug-2016
rough grading and not considered noteworthy
(ATT25_Photo25.jpg)
FOX 4 — Station Area Landfill - East end toe facing

127 northwest — Previously observed Feature A - Seepage with 590437.0 | 7597071.2 | 4-Aug-2016
orange staining (Acceptable) (ATT134_Photo134.jpg)
FOX 4 — Station Area Landfill - Northwest toe facing east —

128 Feature B — Ponded water with orange staining (Acceptable) | 590352.5 | 7597096.8 | 4-Aug-2016
(ATT137_Photo137.jpg)

=
April 2017 Golder
Report No. 1530908-2000-R6-V3 60 Associates



2016 FOX-4 MONITORING REPORT

Table 4-13: Summary Table of Photographic Log — Station Area Landfill
Photo Description (file name) Easting Northing Date

FOX 4 — Station Area Landfill - East end facing east —
Feature C — Minor self armouring erosion with fines washed

129 down slope, soft ground at bottom of slope (Acceptable) 590455.2 | 7597050.1 | 4-Aug-2016
(ATT130_Photo130.jpg)
FOX 4 — Station Area Landfill - Feature D — Sink holes

130 | along south edge of landfill facing southwest (Acceptable) 590431.5 | 7597045.8 | 4-Aug-2016
(ATT131_Photo131.jpg)
FOX 4 — Station Area Landfill — Crest surface facing east —

131 Feature C — Minor self armouring erosion (Acceptable) 590384.1 | 7597063.8 | 4-Aug-2016
(ATT139_Photo139.jpg)
FOX 4 — Station Area Landfill - Feature E — Sink holes

132 along south edge of landfill, facing southeast (Acceptable) 590417.6 | 7597045.0 | 4-Aug-2016
(ATT132_Photo132.jpg)
FOX 4 — Station Area Landfill - Feature F — Sink holes

133 | along south edge of landfill, facing southwest (Acceptable) 590356.1 | 7597068.7 | 4-Aug-2016
(ATT138_Photo138.jpg)
FOX 4 — Station Area Landfill - Central crest surface facing
southwest — Feature G — Previously observed minor

134 settlement (<0.1 m deep) may just be rough grading 590413.2 | 7597057.5 | 4-Aug-2016
(Acceptable) (ATT133_Photo133.jpg)
FOX 4 — Station Area Landfill - West toe facing north —

135 Feature L — Orange staining (Acceptable) 590353.3 | 7597087.3 | 4-Aug-2016
(ATT136_Photo136.jpg)
FOX 4 — Station Area Landfill - Northwest toe facing

136 | southeast towards landfill - Feature B — Ponded water with 590375.7 | 7597106.8 | 4-Aug-2016
orange staining (Acceptable) (ATT135_Photo135.jpg)
FOX-4 — Station Area Landfill - MW98-07 monitoring well

137 casing filled with bentonite (ATT69_Phot069.jpg) 590470.2 | 75970536 | 4-Aug-2016
FOX-4 — Station Area Landfill - MW98-07

138 (ATT70_Photo70.jpg) 590470.2 | 7597053.6 | 4-Aug-2016
FOX-4 — Station Area Landfill - MW98-07

139 (ATT71_Photo71.jpg) 590470.2 | 7597053.6 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

140 MW98-07 before excavation (ATT59_Photo59.jpg) 590462.4 | 7597054.2 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

141 MW98-07 after excavation (ATT60_Photo60.jpg) 590462.4 | 7597054.2 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

142 | Mwos-07 after backfilling (ATT61_Photo61.jpg) 290462.4 | 7597054.2 | 4-Aug-2016
FOX-4 — Station Area Landfill - MW98-08

143 (ATT72_Photo72.jpg) 590381.2 | 7597088.9 | 4-Aug-2016
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Table 4-13: Summary Table of Photographic Log — Station Area Landfill

Photo Description (file name) Easting Northing Date

FOX-4 — Station Area Landfill - MW98-08 monitoring well

144 casing filled with bentonite (ATT73_Photo73.jpg) 5903812 | 7597088.9 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

145 | Mwos-08 before excavation (ATT62_Photo62.jpg) °90382.3 | 7597090.0 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

146 | Mwos-08 after excavation (ATT63_Photo63.jpg) °90382.3 | 7597090.0 | 4-Aug-2016

147 FOX-4 — Station Area Landfill — Soil sampling location 500382.3 | 7597090.0 | 4-Aug-2016

MW98-08 after backfilling (ATT64_Photo64.jpg)

FOX-4 — Station Area Landfill - MW98-09 with bentonite
148 inside protective casing (ATT74_Photo74.jpg) 590343.0 | 7597079.8 | 4-Aug-2016

FOX-4 — Station Area Landfill — Soil sampling location

149 MW98-09 before excavation (ATT65_Photo65.jpg) 590344.9 | 7597082.3 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

150 MW98-09 after excavation (ATT66_Photo66.jpg) 590344.9 | 7597082.3 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

151 MW98-09 after excavation (ATT67_Photo67.jpg) 590344.9 | 7597082.3 | 4-Aug-2016
FOX-4 — Station Area Landfill — Soil sampling location

152 | Mwos-09 after backfilling (ATT68_Photo68.jpg) °90344.9 | 7597082.3 | 4-Aug-2016

4.3.3 Summary of Sampling Deviations

The field work was conducted as per the TOR with the following exceptions:
m The deep soil samples at MW98-07 and MW98-09 could not be collected due to refusal on rock;

m The groundwater samples at MW98-07 and MW98-08 could not be collected because the wells were dry;
and,

m The groundwater sample at MW98-09 could not be collected because the groundwater in the well was frozen.

4.3.4 Soil Sampling

Table 4-14 presents a summary of analytical results for soil samples collected at the Station Area Landfill.
MW98-07 represents an upgradient sampling location, whereas MW98-08 and MW98-09 represent downgradient
sampling locations.

Table 4-14 also lists the arithmetic mean background and baseline values for the landfill, in addition to the baseline
mean plus 3o limits. At the Station Area Landfill, the background arithmetic means for copper, nickel, cobalt,
cadmium, zinc, chromium and arsenic are greater than the baseline arithmetic means. The background arithmetic
means for cobalt, cadmium and arsenic are greater than the baseline means plus 3o.

g
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MW98-07

Sampling location MW98-07 is located upgradient of the landfill, immediately east of the toe. The estimated
elevation of this sampling point is 379.5 masl. As shown in Photos 140 and 141, the area consists of sand and
gravel with some rock and is not vegetated. The soils consisted of brown sand with gravel and stone.

For the shallow sample at MW98-07 (0-15 cm), the concentrations of all metals were less than, or similar to,
those reported in recent years. The modified TPH and PHC F3 fraction concentrations observed in 2016
(938 mg/kg and 913 mg/kg, respectively) represent new historical maximum concentrations; the previous
maximum TPH concentration of 411 mg/kg was observed in 2005. The 2016 modified TPH value of 938 mg/kg
exceeded the baseline mean concentration plus 3o; none of the other parameters exceeded their baseline mean
concentrations plus 30. No cadmium, mercury or PCB were detected at this location in 2016.

MW98-08

Sampling location MW98-08 is located at the north toe of, and within, the landfill cover. The estimated elevation
of this sampling point is 373 masl. As shown in Photos 128 and 136, ponding of water and orange staining is
observed along the north toe of the landfill, approximately 15 m north (downgradient) of the sampling location. The
area largely consists of sand and gravel with sparse vegetation. The soils consisted of brown sand with some
gravel and stone.

For the shallow sample at MW98-08 (0-15 cm), the concentrations of all metals were less than or similar to those
reported in previous years. Whereas arsenic had exhibited a slight increasing trend to 2014, the 2016 results
indicate a decline. No cadmium, mercury or PHC were detected at this location in 2016. The PCB concentration
observed in 2016 (1.46 mg/kg) exceeded the baseline mean concentration plus 30 (0.6 mg/kg) and represents a
new historical maximum concentration; the previous maximum concentration of 0.26 mg/kg was observed in 2014
and 2001. None of the other parameters exceeded their baseline mean concentrations plus 30.

For the deep sample at MW98-08 (30-40 cm), metals concentrations were slightly lower than those in the
shallow sample. The concentrations of all metals were less than or similar to those reported in previous years.
Whereas arsenic had exhibited a slight increasing trend to 2014, the 2016 results indicate a decline. No cadmium,
mercury or PHC were detected at this location in 2016. The PCB concentration observed in 2016 (0.19 mg/kg) is
similar to the concentrations observed in 2014 and 2015 (0.19 mg/kg and 0.18 mg/kg, respectively). None of the
reported values exceeded their respective baseline mean concentration plus 30.

MW98-09

Sampling location MW98-09 is located downgradient of the landfill, approximately 5 m west of the toe.
The estimated elevation of this sampling point is 372.5 masl. As shown in Photo 135, ponding of water and orange
staining is observed along the toe of the landfill, approximately 5 m east of the sampling location. The area largely
consists of sand and gravel and is not vegetated (Photo 149). The soils consisted of grey sand with some gravel
and stone.

For the shallow sample at MW98-09 (0-15 cm), the concentrations of all metals were similar to those reported
in previous years. The concentrations of copper and nickel increased slightly in 2016 and represent new historical
maxima. No cadmium, mercury or PHC were detected at this location in 2016. The PCB concentration observed
in 2016 (0.08 mg/kg) is similar to the concentrations observed in previous years. None of the reported values
exceeded their respective baseline mean concentration plus 30.
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Table 4-14: Soil Chemical Analysis Results — Station Area Landfill
Total
Depth Cu Ni Co Cd Pb Zn Cr As Hg PCB F1 F2 F3 F4
ID (cm) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg)
Background Mean 30.2 24.0 8.8 1.0 10.0 41.5 40.6 28.6 NA NA NA NA NA NA
Baseline Mean 16.6 19.7 5.0 0.12 25.6 35.2 27.8 131 NA 0.16 NA NA NA NA
Baseline + 30 35.2 64.1 7.7 0.3 36.7 53.5 50.4 22.7 NA 0.6 NA NA NA NA
Upgradient
MW98-07a 0-15 21.8 17.2 5.2 <0.5 9 35 40.3 17.3 <0.1 <0.05 <7 21 913 203
MW98-07 (deep) *
Downgradient
MW98-08b 0-15 11 11.9 3.8 <0.5 3.4 21 23.7 16.3 <0.1 1.46 <7 <4 <8 <6
MW98-08a 30-40 8.7 9.5 3.2 <0.5 25 20.3 21.7 145 <0.1 0.19 <7 <4 <8 <6
MW98-09a 0-15 18.3 13.3 4.6 <0.5 6.1 33.3 29.2 13.8 <0.1 0.08 <7 <4 <8 <6
MW98-09 (deep) *
Notes:
NA: Not available; ID: Soil sample location ID.
Underlined values: Results exceed Background arithmetic mean.
Bold Values: Results exceed Baseline arithmetic mean.
Shaded Values: Results exceed the Baseline arithmetic mean plus 3c.
1: The deep soil samples at MW98-07 and MW98-09 could not be collected due to refusal on rock.
e
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4.3.5 Groundwater Sampling

Groundwater sampling and monitoring well inspection field records are included in Appendix B. There were no
groundwater samples collected at this landfill in 2016.

4.3.6 Conclusions and Overall Performance of the Station Area Landfill

The Station Area Non-Hazardous Waste Landfill had no observed cracking, exposed waste or indications of slope
instability. The landfill has some previously observed minor settlement, erosion, ponded water and staining
features. This landfill was assessed to have an “Acceptable” overall performance because all observed features
were assessed as “Acceptable”. Previously observed sink holes located along the edge of the landfill and a
small minor settlement area on the cover surface do not appear to have changed since the last inspection. The sink
holes do not appear to be caused by groundwater flow, permafrost thaw or settlement of the subsurface.
They appear to be simply caused by sand and gravel washing into voids of the adjacent boulder rockfill, as a result
of the gravel cover not being filter compatible with the boulder rockfill. Previously observed erosion channels are
self-armouring and are not considered to be a concern. Previously observed ponded water along the edge of the
landfill and orange staining may be related to landfill seepage.

Concentrations of metal parameters in soil were highest overall at the shallow MW98-07 sample location, located
upgradient of the east side of the landfill. At all three locations, the concentrations of metals were similar to or less
than those reported in previous years. No detectable concentrations of cadmium or mercury were noted in any of
the samples in 2016.

PHC were detected at upgradient location MW98-07; the modified TPH concentration observed in 2016 exceeded
the baseline mean concentration plus 30 and represents a new historical maximum concentration. PCB were
detected at the shallow and deep MW98-08 locations and the shallow MW98-09 location, at concentrations
between 0.08 mg/kg and 1.46 mg/kg. The PCB concentration reported at the shallow MW98-08 location exceeded
the baseline mean concentration plus 3c and represents a new historical maximum concentration.In 2016,
groundwater samples could not be collected from any of the three monitoring wells adjacent to the landfill as they
were dry or frozen. It is also noted that the casing and monitoring well pipe were filled with bentonite clay making
collection of an accurate groundwater sample at these locations not be possible.

The historical graphs in Appendix C show concentration trends at the Station Area Non-Hazardous Waste Landfill.
At downgradient locations MW98-08 and MW98-09, relatively stable trends are noted for most parameters.
At upgradient location MW98-07, slight increasing trends are noted for a number of parameters, notably for
chromium and modified TPH. The concentrations of all metals at MW98-07 were less than, or similar to, those
reported in recent years and the increasing trends observed at MW98-07 are not considered to reflect impact from
the landfill. Given the staining in the area of standing water and the presence of elevated PCB at MW98-08 in
2016, impact from the landfill may be occurring, however overall, there is no evident increasing trend in the metals
concentrations in this area, with the possible exception of arsenic, up to 2014.

4.3.7 Recommendations for the Station Area Landfill

It is recommended that soil samples from closer to the ponded water/staining area be collected during the next
monitoring event. It is further recommended, considering the inability to collect groundwater samples from the
wells (because they are filled with bentonite clay), that consideration could be given to collection of water samples
from either the ponded surface water, or a shallow hand dug excavation. In addition, an attempt should be made
to flush these wells during the next sampling program.
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4.4 Pallet Line Landfill
4.4.1 Landfill Description

The Pallet Line Landfill is located at the Lower Site, north of the airstrip and east of the Non-Hazardous Waste
Landfill, and has an approximate area of 1,300 m2. This landfill was in existence prior to the recent cleanup,
however, it was upgraded between 2011 and 2013. Landfill remediation consisted of excavation and removal of
three areas of Tier Il contaminated soil and regrading with 0.4 m of Type 1 granular fill over 0.4 m of Type 2
granular fill. Approximate sampling locations are provided in Figure FOX-4.5. The 2016 monitoring event
represented the second monitoring event at this landfill after it was upgraded.
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4.4.2 Visual Inspection

The Pallet Line Landfill exhibited no evidence of instability, erosion, settlement or exposed waste. There was a
small area (4 m x 4 m) with dark staining (Feature B) on the crest of the Pallet Line Landfill that does not appear
to be related to landfill seepage (i.e., it could potentially be from a small surficial hydrocarbon spill). Previously
observed ponded water (Feature A) was not observed during the 2016 visual inspection. Table 4-15 presents a
summary of observed visual inspection features and Table 4-16 presents the Preliminary Stability Assessment
results. This landfill was assessed to have an “Acceptable” overall performance. Table 4-17 is a log of photographs
taken during the 2016 visual inspection.
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Table 4-15:  Visual Inspection Checklist — Pallet Line Landfill

SITE NAME: FOX-4

LANDFILL DESIGNATION: Pallet Line Landfill

DATE OF INSPECTION: August 5, 2016

DATE OF PREVIOUS INSPECTION: August 28, 2014

INSPECTED BY: Darrin Johnson

REPORT PREPARED BY: Darrin Johnson

MONITORING EVENT NUMBER: 12

The inspector/reporter represents to the best of his/her knowledge that the following
statements and observations are true and correct and to the best of the preparer’s
actual knowledge, no material facts have been suppressed or misstated.
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Table 4-15: Visual Inspection Checklist — Pallet Line Landfill
Extent of
Landfill Description Comparison to
Present | Feature ID| Location Length | Width | Depth Area (Severity Historical
Checklist Item (Y/N) | (A, B, etc.)| Description | Easting | Northing (m) (m) (m) (%) Rating) Observations | Photos
Settlement N
Erosion N
Lateral N
Movement
Frost Action N
Sloughing N
Cracking N
Animal N
Burrows
Vegetation N
Minor dark
Staining Y B Crestsurface | gogrgs 3| 75061011 2.00 | 2.00 - 0.319% | Mvdrocarbon New 162
of landfill stain
(Acceptable)
Vegetation N
Stress
Previously .
Seepage or Not observed in
Ponded Water N A East crest |588664.8| 7596047.2 - - - - observed 2016 161
ponded water
Debris and/or N
Liner Exposed
Presence /
Condition of N
Monitoring
Instruments
Features of
Note / Other N
Observations
Landfill Area = 1,300 m2.
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Table 4-16: Preliminary Stability Assessment — Pallet Line Landfill
Feature Severity Rating Extent
Settlement Not observed -
Erosion Not observed -
Lateral Movement Not observed -
Frost Action Not observed -
Sloughing Not observed -
Cracking Not observed -
Animal Burrows Not observed -
Vegetation Establishment Not observed -
Staining Acceptable Isolated
Vegetation Stress Not observed -
Seepage/Ponded Water Not observed -
Debris and/or Liner Exposure Not observed -
Other Not observed -

Overall Landfill Performance

Acceptable

Table 4-17: Summary Table of Photographic Log — Pallet Line Landfill
Photo Description (file name) Easting Northing Date

FOX 4 — Pallet Line Landfill — Southwest slope and toe facing

153 southeast (ATT2._Photo2.jpg) 588578.5 | 7596024.2 | 5 Aug 2016
FOX 4 — Pallet Line Landfill - West toe facing south

154 (ATT3_Photo3.jpg) 588557.5 | 7596062.6 | 5-Aug-2016
FOX 4 — Pallet Line Landfill — Northwest corner facing

155 southeast (ATT4._Photod.jpg) 588562.6 | 7596106.2 | 5-Aug-2016
FOX 4 — Pallet Line Landfill — Crest of landfill facing southeast

156 (ATT5_Photo5.jpg) 588596.7 | 7596093.8 | 5-Aug-2016
FOX 4 — Pallet Line Landfill — Crest facing northwest

157 (ATT6_Photo6.jpg) 588946.5 | 7596283.9 | 5-Aug-2016
FOX 4 — Pallet Line Landfill — South end facing northwest

158 (ATT7_Photo7.jpg) 588660.5 | 7596036.4 | 5-Aug-2016
FOX 4 — Pallet Line Landfill - South slope facing northwest

159 (ATTS_Photo8.jpg) 588625.6 | 7596033.2 | 5-Aug-2016
FOX 4 — Pallet Line Landfill — Toe of south slope facing east

160 (ATT9_Photo9.pg) 588589.3 | 7596017.9 | 5-Aug-2016
FOX 4 — Pallet Line Landfill — Previously observed ponded

161 | water (Feature A) not observed in 2016 — East end facing 588664.8 | 7596047.2 | 5-Aug-2016
southwest (ATT95_Photo95.jpg)
FOX 4 — Pallet Line Landfill — Crest surface of landfill facing

162 nor.th. — Feature B — Minor d_ark (potential hydrocarbon) 588585.3 | 7596101.1 | 5-Aug-2016
staining not related to landfill performance (Acceptable)
(ATT94_Photo94.jpg)
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Table 4-17: Summary Table of Photographic Log — Pallet Line Landfill
Photo Description (file name) Easting Northing Date
163 | araton (1130 Prots pe . CCAONF425 | 5686125 | 7506108.4 | 3-Aug-2016
164 | o e eation (ArTo0 Photapig P 100N FA25 | 636125 | 7506108.4 | 3-Aug-2016
165 Zf?e):'b“a;ki’iﬁ'g z'Ai”TeT;i‘ing;)giij'psga)mp'e location F4-25 588612.5 | 7596108.4 | 3-Aug-2016
166 Eg%(r'e“(;(s:\'/':ttic')'ri]”(eAﬁg‘;‘T'P; igg;%‘;‘;"i”g location F4-26 | 588660.1 | 7596053.2 | 3-Aug-2016
167 zf?e):e‘;g;git?ﬂi‘;;fgfgh fsoé'_j;agr)“p"”g location F4-26 | 5g8660.1 | 7596053.2 | 3-Aug-2016
168 zf?;e‘:(;asg't'litnL('XiTLgfgu& fsﬂ'_jsp";;"p"”g location F4-26 | 5e8660.1 | 7596053.2 | 3-Aug-2016
169 zf?;'b“a;kzﬁ‘i':]‘;t (LAi”TeT'ggigf;”O;)gg_ij'psga;mp"”g location F4-26 588660.1 | 7596053.2 | 3-Aug-2016
170 Egﬁr'e“e_xs:\'/':ttiOLri]”(eAﬁg‘éfﬂ'P; Ostggg_";‘rg’"”g location F4-27 588611.1 | 7596004.8 | 3-Aug-2016
171 zf?efe‘;;a'\alg't';tnL('XiT"g;fS'r"& 0850;'.1.23';"""”9 location F4-27 588611.1 | 7596004.8 | 3-Aug-2016
172 Zf?e):'b“a;ki’iﬁ'g z_Air}engigfri]ll);)gg.ijIpsga)mpling location F4-27 | 5886111 | 7596004.8 | 3-Aug-2016
173 Eg%(r'e“(;(s:\'/':ttic')'ri]”(eAﬁg‘i‘T'P; igg 13_?:;';’"”9 location F4-28 | 5ees80 5 | 7596020.9 | 5-Aug-2016
174 Zf?e):e‘;g;gi'ffﬂ%‘;ﬁ#ggj’gu& 5902"_;3;“""”9 location F4-28 | 5gg580.5 | 7596020.9 | 5-Aug-2016
175 | o ackiling (ALT53 Phoosaing e oon 472 | 588580.5 | 7596020.9 | 5-Aug-2016
176 Egﬁr'e“e_xs:\'/':ttiOLri]”(eAﬁgjfﬂ'P; ostglsl* 45_"1?‘%';’"”9 location F4-29 | 5gge30 4 | 7596050.3 | 3-Aug-2016
177 zf?;e‘:(;a'\i:'t'litnL('XiTngng(; 0830;'_1.;3;"""”9 location F4-29 | 5gge30 4 | 7596050.3 | 3-Aug-2016
178 zf?;'b“a;kzﬁ‘i':]‘;t (LAi”TeT;gigf;”O;jg_ij'psga;mp"”g location F4-29 | 5gge30.4 | 7596050.3 | 3-Aug-2016
-
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4.4.3 Summary of Sampling Deviations

The field work was conducted as per the TOR with the following exceptions:

m The deep soil samples at F4-25, F4-26, F4-27, F4-28 and F4-29 could not be collected due to refusal on
rock.

4.4.4 Soil Sampling

Table 4-18 presents a summary of analytical results for soil samples collected at the Pallet Line Landfill. F4-25
and F4-26 represent upgradient sampling locations, whereas F4-27, F4-28 and F4-29 represent downgradient
sampling locations.

Table 4-18 also lists the arithmetic mean background and baseline values for the site, in addition to the baseline
mean plus baseline plus 3o limits. At the Pallet Line Landfill, the background arithmetic means for copper, nickel,
cobalt, zinc and chromium are greater than the baseline arithmetic means.

F4-25

Sampling location F4-25 is located upgradient of the landfill, approximately 35 m north of the toe. The estimated
elevation of this sampling point is 32 masl. As shown in Photos 163 and 164, the area consists of sand and gravel
with some rock and is not vegetated. The soils consisted of yellow-brown sand, gravel and stone.

For the shallow sample at F4-25 (0-15 cm), the concentrations of most metals were slightly lower than those
reported in 2014. The concentration of cadmium (2.8 mg/kg) increased from the non-detectable concentration
(less than 0.1 mg/kg) observed in 2014 and exceeded the baseline mean concentration plus 3o (1.0 mg/kg).
No mercury or PHC were detected at this location in 2016. The PCB concentration (0.27 mg/kg) exceeded the
baseline mean concentration plus 3o (0.05 mg/kg); no PCB were detected in 2014. None of the other parameters
exceeded their baseline mean concentrations plus 3c.

F4-26

Sampling location F4-26 is located upgradient of the landfill, approximately 9 m north of the toe. The estimated
elevation of this sampling point is 31 masl. As shown in Photos 166 and 167, the area consists of sand with some
gravel and rock and is not vegetated. The soils consisted of brown sand with some gravel and stone.

For the shallow sample at F4-26 (0-15 cm), the concentrations of all metals, with the exception of lead, were
greater than those reported in 2014. The concentration of cadmium (3.2 mg/kg) increased from the non-detectable
concentration (less than 0.1 mg/kg) observed in 2014 and exceeded the baseline mean concentration plus 30
(1.0 mg/kg). No mercury was detected at this location in 2016. The modified TPH concentration (265 mg/kg) was
greater than the concentration reported in 2014 (34 mg/kg) and exceeded the baseline mean concentration plus
30 (94 mg/kg). The concentration of the PHC F4 fraction in 2016 was 68 mg/kg. The PCB concentration
(0.14 mg/kg) exceeded the baseline mean concentration plus 3o (0.05 mg/kg); a PCB concentration of
0.036 mg/kg was reported in 2014. None of the other parameters exceeded their baseline mean concentrations
plus 30.

F4-27

Sampling location F4-27 is located downgradient of the landfill, approximately 10 m south of the toe. The estimated
elevation of this sampling point is 22 masl. As shown in Photos 170 and 171, the largely area consists of sand
with some gravel and is not vegetated. The soils consisted of yellow-brown sand.
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For the shallow sample at F4-27 (0-15 cm), the concentrations of all metals were greater than those reported in
2014. The concentration of cadmium (3.5 mg/kg) increased from the non-detectable concentration (less than
0.5 mg/kg) observed in 2014 to a concentration exceeding the baseline mean concentration plus 30 (1.0 mg/kg).
No mercury was detected at this location in 2016. The modified TPH concentration (70 mg/kg) was greater than
the concentration of 54 mg/kg reported in 2014. The PCB concentration (0.16 mg/kg) exceeded the baseline mean
concentration plus 3o (0.05 mg/kg); no PCB were detected in 2014. None of the other parameters exceeded their
baseline mean concentrations plus 30.

F4-28

Sampling location F4-28 is located downgradient of the landfill, approximately 5 m south of the toe. The estimated
elevation of this sampling point is 22.5 masl. As shown in Photos 173 and 174, the area consists of sand and
gravel and is not vegetated. The soils consisted of yellow-brown sand, gravel and stone.

For the shallow samples at F4-28 (0-15 cm, duplicate location), the calculated RPD values indicated the original
and duplicate sample results differ by more than 30% for zinc and this result should therefore be interpreted with
caution. The average concentrations of all metals were greater than those reported in 2014. The average modified
TPH concentration (96 mg/kg) was greater than the concentration of 44 mg/kg reported in 2014 and marginally
exceeded the baseline mean concentration plus 3o (94 mg/kg). The average concentration of the PHC F4 fraction
in 2016 was 48 mg/kg. No cadmium, mercury or PCB were detected at this location in 2016. None of the reported
values exceeded their respective baseline mean concentrations plus 30.

F4-29

Sampling location F4-29 is located downgradient of the landfill, approximately 33 m west of the toe. The estimated
elevation of this sampling point is 21.5 masl. As shown in Photos 176 and 177, the area consists of sand and
gravel and is not vegetated. The soils consisted of brown sand, gravel and stone.

For the shallow sample at F4-29 (0-15 cm), the concentrations of most metals were greater than those reported
in 2014. The concentration of cadmium (4.9 mg/kg) increased from the non-detectable concentration (less than
0.1 mg/kg) observed in 2014 to a concentration exceeding the baseline mean concentration plus 3o (1.0 mg/kg).
No nickel, mercury or PHC were detected at this location in 2016. The PCB concentration (0.25 mg/kg) exceeded
the baseline mean concentration plus 3o (0.05 mg/kg); no PCB were detected in 2014. None of the other
parameters exceeded their baseline mean concentrations plus 30.
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Table 4-18: Soil Chemical Analysis Results — Pallet Line Landfill

D Depth Cu Ni Co Cd Pb Zn Cr As Hg Total PCB F1 F2 F3 F4
(cm) | (mg/kg)| (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mgl/kg) | (mg/kg) | (mg/kg)
Background Mean 30.2 24.0 8.8 0.62 6.4 41.5 40.6 28.6 NA NA NA NA NA NA
Baseline Mean 26.5 17.0 3.9 1.0 10.0 37.3 39.4 37.2 0.10 0.050 NA NA NA NA
Baseline + 30 66.6 37.2 10.8 1.0 21.8 97.6 94.3 171.4 0.100 0.05 NA NA NA NA
Upgradient
F4-25a | 0-15 22.7 13.7 4.6 2.8 8.4 333 50.6 31.9 <0.1 0.27 <7 <4 <8 <6
F4-25 (deep) *
F4-26a | 0-15 31.3 27.3 7.7 3.2 15.8 41.3 61.1 60.9 <0.1 0.14 <7 <4 259 68
F4-26 (deep) *
Downgradient
F4-27a | 0-15 53.5 25.1 6.0 3.5 15.2 44.4 49.4 23 <0.1 0.16 <7 <4 64 10
F4-27 (deep) *
F4-28a 0-15 35.8 23 7.8 <0.5 124 53.1 48.1 13.4 <0.1 <0.05 <7 <4 127 46
F4-28a dup 0-15 40 31 10.2 <0.5 16 72 61 15 <0.10 <0.05 <5 <10 <50 <50
F4-28a (Dup Avg) | 0-15 38 27 9.0 <0.5 14 63 55 14 <0.1 <0.05 <6 <7 89 48
F4-28 (deep) *
F4-29a | 0-15 50.1 <1.0 9.8 4.9 9.7 54.6 72.1 374 <0.1 0.25 <7 <4 <8 <6
F4-29 (deep) *
Notes:
NA: Not available
Underlined values: Results exceed Background arithmetic mean.
Bold Values: Results exceed Baseline arithmetic mean.
Shaded Values: Results exceed the Baseline arithmetic mean plus 30.
1: The deep soil samples at F4-25, F4-26, F4-27, F4-28 and F4-29 could not be collected due to refusal.
e
April 2017 " Golder
Report No. 1530908-2000-R6-V3 75 Associates



2016 FOX-4 MONITORING REPORT

4.4.5 Conclusions and Overall Performance of the Pallet Line Landfill

During the 2016 visual inspection there were no observations of erosion, settlement, cracking, exposed waste or
indications of instability at the Pallet Line Landfill. Previously observed ponded water (Feature A) was not present
during the 2016 visual inspection. A new small hydrocarbon stain (Feature B) was observed in 2016 but it does
not appear to be related to landfill performance. Based on the visual inspection, the overall stability performance
of the landfill was assessed as “Acceptable”.

Concentrations of metals were highest overall at the sample location F4-27 (shallow sample), located
downgradient of the east side of the landfill, however, the concentrations observed in 2016 do not represent an
overall increase from 2014. At F4-26, F4-27, F4-28 and F4-29, the majority of metals concentrations were greater
than those reported in 2014. Concentrations of cadmium and PCB at F4-25, F4-26, F4-27 and F4-29 increased
from those reported in 2014 (mostly non-detectable) and exceeded their respective baseline mean concentrations
plus 3o0. PHC were detected at the F4-26, F4-27 and F4-28 sampling locations; the modified TPH concentrations
at F4-26 and F4-28 were greater than the concentrations reported in 2014 and exceeded the baseline mean
concentration plus 30. No detectable concentrations of mercury were noted in any of the samples in 2016.

Overall, it was noted that whereas metals concentrations for a number of the soil sampling results were greater
than in the previous monitoring session, they were not markedly different at upgradient vs downgradient locations.
Considering that fewer than seven samples have been collected, confirmation of trends is not possible at this time;
the data do not suggest that impact from the landfill is occurring.

4.4.6 Recommendations for the Pallet Line Landfill

No modifications to the ongoing monitoring program at this landfill are recommended. Additional data is required
to assess if the observed increases in 2016 relate to impact from the landfill or reflect variations in natural
conditions or sampling/analytical program influences.
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4.5 Tanner Bay Landfill
45.1 Landfill Description

The Tanner Bay Landfill is located at the original beach landing area for the site along Tanner Bay, and has an
approximate area of 2,000 m2. This landfill existed prior to the recent cleanup. The remediation of the Tanner Bay
landfill consisted of removal of exposed debris, the placement of a 1 m compacted granular cover layer and the
placement of erosion protection at the toe of the landfill. Approximate sampling locations are provided in
Figure FOX-4.6.
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45.2 Visual Inspection

The Tanner Bay Landfill exhibited isolated locations with observed minor settlement, cracking, self-armouring
erosion and ponded water. Table 4-19 presents a summary of observed visual inspection features and Table 4-
20 presents the Preliminary Stability Assessment results. This landfill was assessed to have an “Acceptable”
overall performance as all observed features were assessed as “Acceptable”. Table 4-21 is a log of photographs
taken during the 2016 visual inspection.

An area of previously observed minor settlement (Feature A) does not appear to have changed in size or depth
of settlement, however a weathered crack was observed in the same area during the 2016 visual inspection.
Previously observed erosion at the northeast end of the landfill (Feature B) appears to be self-armouring and is not
considered a concern. There was some new ponded water observed along the west toe of the landfill (Feature C)
during the 2016 visual inspection, however there was no associated staining observed.
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Table 4-15:  Visual Inspection Checklist — Pallet Line Landfill

SITE NAME: FOX-4

LANDFILL DESIGNATION: Tanner Bay Landfill

DATE OF INSPECTION: August 4, 2016

DATE OF PREVIOUS INSPECTION: August 24, 2014

INSPECTED BY: Darrin Johnson

REPORT PREPARED BY: Darrin Johnson

MONITORING EVENT NUMBER: 12

The inspector/reporter represents to the best of his/her knowledge that the following
statements and observations are true and correct and to the best of the preparer’s
actual knowledge, no material facts have been suppressed or misstated.

g
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Table 4-19: Visual Inspection Checklist — Tanner Bay Landfill
Extent of
Landfill Comparison to
Present | Feature ID| Location Length | Width | Depth Area Description Historical
Checklist Item| (Y/N) | (A, B, etc.)| Description | Easting | Northing (m) (m) (m) (%) (Severity Rating) Observations |Photos
Settlement
Minor settlement observed
Settlement Y A Crest surface | 589596.1 | 7592929.0 6 4 0.2 1.2% and weathered previously but 185
crack (Acceptable) | weathered crack
observed in 2016
Southeast Minor self-armouring Previously
Erosion Y B corner 589658.8 | 7592976.2 30 2 0.1 3.0% erosion channel observed, no 186
(Acceptable) change
Lateral N
Movement
Frost Action N
Sloughing N
Settlement
i Minor settlement observed
Cracking \% A Crest surface |589596.1| 7592929.0| 10 0.01 0.01% and weathered previously but 185
crack (Acceptable) | weathered crack
observed in 2016
Animal N
Burrows
Vegetation N
Staining N
Vegetation N
Stress
Seepage or Y c West toe  |589576.8| 7592946.7 | 15 10 0.1 7.5% Ponded water New 187
Ponded Water ) ) ) ' (Acceptable)
Debris and/or
Liner N
Exposed
=
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Table 4-19: Visual Inspection Checklist — Tanner Bay Landfill

Extent of

Landfill Comparison to

Present | Feature ID| Location Length | Width | Depth Area Description Historical
Checklist Item| (Y/N) | (A, B, etc.)| Description | Easting | Northing (m) (m) (m) (%) (Severity Rating) Observations |Photos
Presence /
Condition of N
Monitoring
Instruments
Features of
Note / Other N
Observations
Landfill Area = 2,000 m?
-
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Table 4-20: Preliminary Stability Assessment — Tanner Bay Landfill
Feature Severity Rating Extent
Settlement Acceptable Isolated
Erosion Acceptable Isolated
Lateral Movement Not observed -
Frost Action Not observed -
Sloughing Not observed -
Cracking Acceptable Isolated
Animal Burrows Not observed -
Vegetation Establishment Not observed -
Staining Not observed -
Vegetation Stress Not observed -
Seepage/Ponded Water Acceptable Isolated
Debris and/or Liner Exposure Not observed -
Other Not observed -
Overall Landfill Performance Acceptable
Table 4-21: Summary Table of Photographic Log — Tanner Bay Landfill
Photo Description (file name) Easting Northing Date
FOX 4 — Tanner Bay Landfill — North end facing southwest
179 (ATT32_Photo32.jpg) 589613.3 | 7592994.3 | 4-Aug-2016
FOX 4 — Tanner Bay Landfill — Crest facing southwest
180 (ATT33_Photo33.jpg) 589604.2 | 7592947.1 | 4-Aug-2016
FOX 4 — Tanner Bay Landfill — Southwest toe facing northeast
181 (ATT34_Photo34.jpg) 589555.0 | 7592907.8 | 4-Aug-2016
FOX 4 — Tanner Bay Landfill — South toe near river facing
182 northeast (ATT35_Photo35.jpg) 589559.7 | 7592866.3 | 4-Aug-2016
FOX 4 — Tanner Bay Landfill — Southwest slope facing
183 northeast (ATT36_Photo36.jpg) 589584.4 | 7592890.1 | 4-Aug-2016
FOX 4 — Tanner Bay Landfill — Southeast crest edge facing A
184 northeast (ATT37_Photo37.jpg) 589612.7 | 7592931.4 | 4-Aug-2016
FOX 4 — Tanner Bay Landfill — Crest surface facing northeast
185 | — Feature A — Minor settlement area with weathered crack 589596.1 | 7592929.0 | 4-Aug-2016
(Acceptable) (ATT159_Photo159.jpg)
FOX 4 — Tanner Bay Landfill — Northeast corner facing west —
186 | Feature B — Minor erosion (Acceptable) 589658.8 | 7592976.2 | 4-Aug-2016
(ATT160_Photo160.jpg)
FOX 4 — Tanner Bay Landfill — Feature C — Ponded water at
187 | \yest toe, facing east (Acceptable) (ATT158_Photo158.jpg) 589576.8 [ 7592946.7 | 4-Aug-2016
FOX-4 — Tanner Bay Landfill — Soil sampling location F4-11
188 before excavation (ATT21_Photo21.jpg) 589656.6 | 7592944.5 | 3-Aug-2016
FOX-4 — Tanner Bay Landfill — Soil sampling location F4-11
189 after excavation (ATT22._Photo22.jpg) 589656.6 | 7592944.5 | 3-Aug-2016
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Table 4-21: Summary Table of Photographic Log — Tanner Bay Landfill

Photo Description (file name) Easting Northing Date
190 ;ft)e):'b“a;k;ﬁ‘i';ge{ Ai?’zéigifglgzi_‘j’ggs)amp"”g location FA-11 | 5e9656.6 | 7502944.5 | 3-Aug-2016
191 Eg%(r'e“e_xIaa‘:a';iec:nB(aAyTLT"igd_fg'h;;igjsg;p"”g location F4-12 | 5e9563.6 | 7502910.6 | 3-Aug-2016
192 zf?e):'e‘i(g;gzgﬁr(iﬂ'{gfgmg fg};;?mp"”g location F4-12 | 5a9563 6 | 7502910.6 | 3-Aug-2016
193 Zf?e):'b“a;k;ﬁirr‘%e{ A'?r?’z'aig‘:]fg'tgziﬁggs)amp"”g location F4-12 | 5e9563 6 | 7502910.6 | 3-Aug-2016
194 ngff[fe_xI:vn;%nB&yTLTTéd_fg'hBtiig_ng;p"ng location F4-13 | 5a9589.9 | 7502971.1 | 3-Aug-2016
195 ;ft);:'e‘:(;azgggﬁr(iiﬁgfgm;) fg}g‘;‘mp"”g location F4-13 | £89589.9 | 7592971.1 | 3-Aug-2016
196 ;ft)e):'b“a;k;ﬁ‘i';ge(r A'ifj}ylbig?}fg't;;_‘j’ggs)amp"”g location F4-13 | g89589.9 | 7592971.1 | 3-Aug-2016

45.3 Summary of Sampling Deviations

The field work was conducted as per the TOR. There were no notable exceptions to the scope of work.

45.4 Soil Sampling

Table 4-22 presents a summary of analytical results for soil samples collected at the Tanner Bay Landfill. F4-11
represents an upgradient sampling location, whereas F4-12 and F4-13 represent downgradient sampling
locations.

Table 4-22 also lists the arithmetic mean background and baseline values for the landfill, in addition to the baseline
mean plus baseline plus 3o limits. At the Tanner Bay Landfill, the background arithmetic means for copper, nickel,
cobalt, zinc, chromium and arsenic are greater than the baseline arithmetic means. The background arithmetic
means for copper, nickel, cobalt and arsenic are also greater than the baseline means plus 30.

F4-11

Sampling location F4-11 is located upgradient of the landfill, approximately 15 m east of the toe. The estimated
elevation of this sampling point is 30 masl. As shown in Photos 188 and 189, the area consists of sand and gravel
with some rock and sparse vegetation. The soils consisted of a brown sand with some gravel and stone.

For the shallow sample at F4-11 (0-15 cm), the concentrations of most metals were similar to those reported in
previous years. The concentration of copper (9.9 mg/kg) exceeded the baseline mean concentration plus 3o
(8.0 mg/kg), however, it was less than the concentration observed in 2014 (11.5 mg/kg); none of the other
parameters exceeded their baseline mean concentrations plus 30. It is noted that cadmium was detected at this
location for the first time. No mercury, PHC or PCB were detected at this location in 2016.
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For the deep sample at F4-11 (40-50 cm), metals concentrations were similar to those in the shallow sample.
The concentrations of most metals were similar to those reported in previous years. Similarly to the shallow
sample, cadmium was detected at this location for the first time. No mercury, PHC or PCB were detected at this
location in 2016. None of the reported values exceeded their respective baseline mean concentration plus 30.

F4-12

Sampling location F4-12 is located downgradient of the landfill, immediately southwest of the toe. The estimated
elevation of this sampling point is 23 masl. As shown in Photos 191 and 192, the area is largely covered with sand
and gravel with some rock and is not vegetated. The soils consisted of brown sand with some gravel.
The excavation filled with water soon after the hole was completed.

For the shallow sample at F4-12 (0-15 cm), the concentrations of most metals were similar to those reported in
previous years. The concentration of copper (10.5 mg/kg) exceeded the baseline mean concentration plus 3o
(8.0 mg/kg), however, was less than the concentration observed in 2014 (15 mg/kg); none of the other parameters
exceeded their baseline mean concentrations plus 3o. It is noted that cadmium was detected at this location for
the first time. No mercury, PHC or PCB were detected at this location in 2016.

For the deep sample at F4-12 (30-40 cm), metals concentrations were greater than those in the shallow sample.
The concentrations of most metals were greater than those reported in previous years. The concentrations of
copper (10.5 mg/kg) and arsenic (3.6 mg/kg) exceeded their baseline mean concentrations plus 3o (8.0 mg/kg
and 3.1 mg/kg, respectively); none of the other parameters exceeded their baseline mean concentrations plus 30.
Overall, a slight increasing trend of most metals have been observed at this location since 2008. Similar to the
shallow sample, cadmium was detected at this location for the first time. No mercury, PHC or PCB were detected
at this location in 2016.

F4-13

Sampling location F4-13 is located downgradient of the landfill, approximately 8 m west of the toe, in the northern
part of the landfill. The estimated elevation of this sampling point is 26 masl. As shown in Photos 194 and 195, the
area is largely covered with sand and gravel with sparse vegetation. The soils consisted of reddish-brown sand
with some gravel.

For the shallow sample at F4-13 (0-15 cm), the concentrations of most metals were less than those reported in
recent years. It is noted that cadmium was detected at this location for the first time. No mercury, PHC or PCB
were detected at this location in 2016. None of the reported values exceeded their respective baseline mean
concentration plus 3c.

For the deep sample at F4-13 (40-50 cm, duplicate location), metals concentrations were greater than those in
the shallow sample. It is noted that the calculated RPD values indicated the original and duplicate sample results
differ by more than 30% for arsenic and this result should therefore be interpreted with caution. The concentrations
of most metals were greater than those reported in previous years. The concentration of copper (10.5 mg/kg)
exceeded the baseline mean concentration plus 3o (8.0 mg/kg); none of the other parameters exceeded their
baseline mean concentrations plus 3c. Similarly to the shallow sample, cadmium was detected at this location for
the first time. No mercury, PHC or PCB were detected at this location in 2016.
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Table 4-22: Soil Chemical Analysis Results — Tanner Bay Landfill

Total
Depth Cu Ni Co Cd Pb Zn Cr As Hg PCB F1 F2 F3 F4
ID (cm) |(mg/kg)| (mg/kg)| (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (ma/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (ma/kg) | (mg/kg) | (ma/kg)
Background Mean 191 | 19.2 79 1.0 10.0 34.1 30.6 5.5 NA 0.00035 NA NA NA NA
Baseline Mean 8.0 9.3 5.0 1.0 28.0 27.0 23.0 11 NA 0.050 NA NA NA NA
Baseline + 30 8.0 16.7 7.6 4.5 78.7 44.9 44.7 3.1 NA 0.05 NA NA NA NA
Upgradient
F4-11b 0-15 9.9 8.2 2.9 1.8 4.8 17.8 18.4 1.2 <0.1 <0.05 <7 <4 <8 <6
F4-11la 40-50 6.5 5.9 1.9 1.4 3 12.9 15.5 1.2 <0.1 <0.05 <7 <4 <8 <6
Downgradient
F4-12b 0-15 10.5 10.1 3.4 2.0 4.4 21.6 22.8 1.8 <0.1 <0.05 <7 <4 <8 <6
F4-12a 30-40 | 13.6 13 4.1 25 6.6 24.8 26.8 3.6 <0.1 <0.05 <7 <4 <8 <6
F4-13b 0-15 6.5 6.1 2.0 1.0 2.6 11 10.5 14 <0.1 <0.05 <7 <4 <8 <6
F4-13a 40-50 | 10.6 9.2 3.2 1.8 4.7 19 20 3.1 <0.1 <0.05 <7 <4 <8 <6
F4-13a dup 40-50 10 8 2.7 <0.5 19 17 2 <0.10 <0.05 <5 <10 <50 <50
F4-13a (Dup Avg) | 40-50 10 9 3.0 1.2 19 19 3 <0.1 <0.05 <6 <7 <29 <28
Notes:
NA: Not available
Underlined values: Results exceed Background arithmetic mean.
Bold Values: Results exceed Baseline arithmetic mean.
Shaded Values: Results exceed the Baseline arithmetic mean plus 30.
s

April 2017 " Golder

Report No. 1530908-2000-R6-V3 86 Associates



2016 FOX-4 MONITORING REPORT

4.5.5 Conclusions and Overall Performance of the Tanner Bay Landfill

The Tanner Bay Landfill exhibited some isolated minor settlement, cracking, self-armouring erosion and ponded
water. The overall stability performance of the landfill was assessed as “Acceptable”.

The concentrations of metals were highest overall at the deep F4-12 sample location, located immediately
downgradient of the west side of the landfill. A slight increasing trend of most metals have been observed at
this location since 2008. Exceedances of the baseline mean concentration plus 3o were reported for copper at
F4-11 (shallow sample), F4-12 (shallow and deep samples) and F4-13 (deep sample) and for arsenic at F4-12
(deep sample). It is noted that the baseline mean concentrations plus 30 at the Tanner Bay Landfill are lower in
comparison to other FOX-4 landfills. The concentrations of copper and arsenic at all locations were lower than
their respective background mean concentrations. No detectable concentrations of mercury, PHC or PCB were
noted in any of the samples in 2016.

The historical graphs in Appendix C show concentration trends at the Tanner Bay Landfill. Overall, it is noted that
slight increases in some metal concentrations have been observed at the downgradient locations F4-12 and/or
F4-13 including copper, nickel, zinc and chromium. Concentrations of copper appear to be increasing at upgradient
location F4-11 as well. At F4-11, an increasing trend is also noted for modified TPH up until 2014, however no
PHC were detected at this location in 2016. These increases are not significant enough to warrant concern, but
should continue to be assessed.

45.6 Recommendations for the Tanner Bay Landfill

No modifications to the ongoing monitoring program at this landfill are recommended.
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5.0 QA/QC RESULTS

The results of the QA/QC program described in Section 3.3 are discussed herein. The results are described in
terms of accuracy, reliability (blank analysis) and reproducibility (duplicate analysis).

The five DEW Line sites visited in 2016 were executed as a single field program using standard operating
procedures which were consistent for all sites in the field program. The QA/QC analysis below contains both
program-level (applicable to all five sites) and site-level discussions, which focus on the FOX-4 site. The laboratory
reports related to the QA/QC discussion are contained in Appendix C.

5.1 Sample Hold Times

The generally accepted hold times for the parameters analyzed in this program are:
m Metals in soil: 180 days, metals in water: 60 days;

m  Mercury in soil and water: 28 days;

m PCBin soil: 365 days, PCB in water: 14 days;

m PHC-F1 in soil: 48 hours (if unpreserved), PHC-F1 in water: 7 days; and,

m PHC F2-F4 in soil: 14 days, PHC F2-F4 in water: 7 days.

At FOX-4, the soil sampling was carried out on August 2-5, 2016. The soil samples collected on August 2 and 3,
2016 were received at Paracel and AGAT on August 9, 2016 and extraction for PHC F1 commenced the following
day, which was eight days post sampling for those collected on August 2". The soil samples collected on August 4
and 5, 2016 were received at Paracel and AGAT on August 16, 2016 and extraction for PCB commenced the
following day, which was thirteen days post sampling for those collected on August 4t,

Maximum hold times were exceeded for PHC-F1 (soil) due to its very short hold time of 48 hours. The very short
hold time for unpreserved PHC-F1 in soil is a known issue but it has been decided to not preserve this parameter
in order to maintain consistency with earlier years and data in the program. The hold times for PHC F2-F4 were
all met for soil.

The groundwater sampling was carried out on August 2-4, 2016. The groundwater samples collected on
August 2 and 3, 2016 were received at Paracel and AGAT on August 9, 2016 and analysis commenced that day,
which was seven days post sampling for those collected on August 2nd. The maximum hold times were exceeded
for PHC-F2-F4 for the two groundwater samples collected on the August 2™ (MW11-5 and MW12-7).
The groundwater sample collected on August 4, 2016 (MW98-02) was received at Paracel on August 16, 2016
and analysis commenced that day, which was twleve days post sampling; the maximum hold times were exceeded
for PHC-F1-F4 in this sample .
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5.2 Accuracy

Accuracy is a measure of how close a measured value is to the true value. The accuracy of the laboratory data
is generally evaluated by the laboratory through the use of matrix spikes or surrogate recoveries. For the FOX-4
samples, Paracel performed two spike analyses on water and two on soil. The spike recovery for copper in one
of the two soil samples was below the lower end of the acceptable range and the spike recoveries for PHC F2-
F3 fractions in one of the two soil samples were above the upper end of the acceptable range; however the
majority of parameters met the acceptable data quality objectives, therefore Paracel accepted the batches.
The spike recoveries for groundwater were well within the acceptable ranges, with the exception of arsenic
in one of the two samples; the majority of parameters met the acceptable data quality objectives, therefore
Paracel accepted the batches. AGAT also performed matrix spikes on the batches that included FOX-4 soil and
water samples and all of their results were within their own data quality objectives.

Paracel performed two lab blanks for both soil and water, and all were all non-detect. AGAT also performed lab
blanks in the batches that included FOX-4 soil and water samples and all of their results were non-detect.

Matrix spike recoveries outside the acceptable range of individual parameters indicate the copper and PHC F2-F3
fractions soil results from Paracel should be interpreted with caution. Matrix spike recoveries outside the
acceptable range of individual parameters indicate the arsenic groundwater results from Paracel should be
interpreted with caution. All other spike recoveries for the monitoring program are within the acceptable limits and
the accuracy of the results is considered acceptable on this basis.

5.3 Reliability

Reliability is a measure of certainty that the concentrations reported by the labs are reliable indicators of field
conditions and have not been affected other sources of contamination such as ambient air or cross-contamination
from other samples. The analysis of blanks provides a measure of reliability. A set of bottles of deionized water
from Paracel accompanied the team on the entire 2016 monitoring program as a Trip Blank. These bottles were
not opened at the sites. The analytical reports from Paracel indicate that no parameters were detected in the Trip
Blank. One Field Blank was prepared on the 2016 program. Sample bottles were filled with distilled water in the
field at FOX-2. No parameters were detected in the Field Blank.

Two Equipment Blanks were prepared: one to test the decontamination of the groundwater probe, and the other
to test the decontamination of the soil sample trowel. No parameters were detected in the Shovel Blank. Zinc was
the only parameter detected in the Probe Blank, at a concentration (0.006 mg/L) marginally above the MDL of
0.005 mg/L. The Trip Blank, Field Blank and two Equipment Blank sample results are summarized in the table
below.
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Blank Samples

Total
Cu Ni Co Cd Pb Zn cr | As Hg PCB F1 F2 F3 F4
ID (mg/L) |(mg/L)| (mg/L) | (mg/L) | (mg/L) |(mg/L)|(mg/L)|(mg/L)| (mg/L)| (mg/L) J(mg/L)|(mg/L)|(mg/L)|(mg/L)

Trip
Blank |<0.0005 | <0.001 | <0.0005}<0.0001 | <0.0001 ] <0.005 | <0.001 | <0.001 | <0.0001 | <0.00005 | <0.025 | <0.100 | <0.100 | <0.100

Field
Blank |<0.0005| <0.001 | <0.0005 |<0.0001 | <0.0001 | <0.005 | <0.001 | <0.001 | <0.0001 | <0.00005| <0.025| NA NA NA

Shovel
Blank |<0.0005| <0.001 | <0.0005<0.0001|<0.0001] <0.005 | <0.001 | <0.001 | <0.0001 | <0.00005 | <0.025 | <0.100 | <0.100 | <0.100

Probe
Blank |<0.0005| <0.001 | <0.0005]<0.0001}<0.0001} 0.006 | <0.001 | <0.001 |<0.0001|<0.00005 | <0.025 | <0.100 | <0.100 | <0.100

Note: NA — Not analyzed

The Trip Blank, Field Blank and two Equipment Blank sample results indicate that the laboratory results from the
2016 monitoring program were not affected by external influences associated with sampling, storage and transport.

54 Reproducibility (Duplicate Analysis)

The reproducibility of lab results was measured through the testing of field duplicate samples. Duplicate soil
samples were prepared in the field by mixing up a homogeneous batch of soil in the test pit being sampled, and
taking portions of soil and alternately filling the sample jars for the two labs. Duplicate groundwater samples were
prepared by alternately filling bottles for each lab for each parameter type.

The labs also performed internal duplicate analysis. Paracel performed two duplicate analyses of soil, which
indicated all duplicate pairs met the program'’s targets, with the exception of the PHC F3-F4 fraction in one of the
two internal duplicates, which had RPDs of 66.7% and 50.0%, respectively. Paracel noted that the PHC F3
and F4 sample results were less than ten times the method detection limit (MDL). Paracel also completed two
duplicate analyses for groundwater and all duplicate pairs met the program’s targets. AGAT performed
two duplicate analyses of parameters in soil; a maximum RPD of 10.5% was achieved. AGAT also performed
a duplicate analysis of parameters in groundwater, a maximum RPD of 13.9% was achieved, and thus
their duplicates met the program requirements.

The total number of original soil samples collected for the 2016 program was 213, for which 21 duplicate soil
samples were prepared and analyzed, providing a duplicate ratio of approximately 10%. A total of 41 groundwater
samples were collected and six duplicates were analyzed, which is a duplicate ratio of greater than 10% for each
site and for the program. The distribution of duplicate soil and groundwater samples over the five sites is provided
in the table below.

Four soil duplicates and one groundwater duplicate were prepared at FOX-4.
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Soil Samples and Duplicates

DEW Line Site

DYE-M FOX-2 FOX-3 FOX-4 FOX-5 Totals
Soil Samples Collected 93 31 31 34 24 213
Duplicate Soil Samples 7 4 4 4 2 21
Percent 8% 13% 13% 12% 8% 10%

Groundwater Samples and Duplicates
DEW Line Site

DYE-M FOX-2 FOX-3 FOX-4 FOX-5 Totals
Monitoring Well Sampled 9 9 7 7 9 41
Duplicate Groundwater Samples 2 1 1 1 1 6
Percent 22% 11% 14% 14% 11% 15%

To determine the reproducibility of the original and duplicate sample results, the RPD was calculated according to
the following equation:

Xy — X
RPD = ———— X 100%

Where, x; and x, are the original and duplicate concentrations of a given parameter in a pair. RPD can only be
calculated if concentrations of given parameters are greater than the analytical method detection limits (MDL) in
both the duplicate and original samples of the pair. Additionally, the RPD calculation is less meaningful when the
reported concentrations are less than five (5) times the MDL. RPD have been calculated wherever the
concentrations of a parameter were five (5) times greater than the MDL in both the original and duplicate samples.
Sample RPD were calculated by taking the average of the parameter RPD for a given sample-duplicate pair,
and a program-level RPD was calculated by taking the average of all sample RPD to arrive at a program-wide
indication of repeatability.

The TOR sets a data quality objective (DQO) for the RPD in soil and groundwater between a sample and its blind
field duplicate of 30%. A discussion or the RPD for the program and at FOX-4 is provided below.

54.1 Soil Samples
Organics and PCB
Program Level Interpretation

The PCB concentrations were below the detection limit for all of the duplicate pairs of soil samples in the program.

PHC F3 was detected in five samples in the program and PHC F2 was detected in one of those five samples.
In each case it was the sample analyzed by Paracel, whereas the duplicate sample analyzed by AGAT did not.
Paracel's MDL was equal to the program’s requirement whereas AGAT’s MDL was higher and they showed no
exceedance of their MDL. None of the above are at concentrations that are greater than five times the program
MDL therefore RPD were not calculated.
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Metals
Program Level Interpretation

Mercury and cadmium concentrations were below detection limits for all 21 original and duplicate pairs in the
program.

RPD calculations were undertaken for the seven remaining metals (copper, nickel, cobalt, lead, zinc, chromium
and arsenic) for the 21 pairs of duplicate soil samples. The program-level average RPD for the soil sample
duplicate analysis was 18%, which met the specified data quality objective for field duplicates for inorganics of
30%.

Two of the 21 soil sample pairs in the program had a sample average RPD of over 30%; one of which was collected
at FOX-2. Fifteen parameter pairs exhibited an RPD of over 30%; three of them were at FOX-2. Overall, the most
frequent metals to have an RPD over 30% were zinc, copper and nickel. The results for the samples analyzed by
AGAT exhibited generally higher metals concentrations in 15 cases; Paracel’s overall concentrations were higher
in four cases, and in two cases it was evenly spilt. There appears to be a bias, in that results from AGAT were
generally higher than those of Paracel but this does not impact interpretation of the results.

Site Level Interpretation

From the four soil sample duplicates taken at FOX-4 there were 32 potential parameter pairs for RPD analysis
(8 metals for a total of 4 samples). Mercury was not detectable in all samples. As shown in the table below, 23 of
the 32 potential metal parameter pairs exhibited concentrations greater than five times the MDL in both the original
and duplicate, and therefore 23 individual RPD were calculated. Four RPD exceeded 30% (zinc at F4-28a and
copper, nickel and zinc at MW98-3a). The individual RPD ranged from 0% to 35%. Zinc exhibited the highest RPD,
from 0% to 35% and chromium was the lowest, from 10% to 13%. The average of the 23 RPD calculations from
the four samples was just 17%, which was on the low side of the range of RPD in the program and met the field
data quality objective of less than 30%. The table below summarizes the metals results and RPD calculations for
FOX-4.

All of the individual RPD at FOX-4 were below 30%, with the exceptions of zinc at F4-28a (30%) and copper, nickel
and zinc at MW98-03a (33%, 33% and 35%, respectively) and the site average RPD was 17%. In light of the
relatively low average RPD, it can be concluded that the reproducibility of the soil sample results at FOX-4 was
acceptable.
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Relative Percent Difference Analysis of Soil Data at FOX-4

Parameter Concentrations (mg/kg)
Sample ID Lab Cu Ni Co Cd Pb Zn Cr As Sample A
ny Over

Average 30%?
MDL <1 <1 <1 <0.5 <1 <1 <1 <1 RPD 0
F4-13a Paracel| 10.6 9.2 3.2 1.8 4.7 19 20 3.1
F4-13a (duplicate) AGAT 10 8 2.7 <0.5 4 19 17 2 9% no
RPD 6% 14% 0% 16%
F4-28a Paracel| 35.8 23 7.8 <0.5 12.4 53.1 48.1 13.4
F4-28a (duplicate) | AGAT 40 31 10.2 <0.5 16 72 61 15 23% 1 (Zn)
RPD 11% 29.6% 27% 25% 30.2% 24% 11%
MW11-01b Paracel| 70.1 59 14.4 5.4 10.9 88.7 84.3 49.8
MW11-01b AGAT | o2 66 144 | <05 11 105 81 57 10% no
(duplicate)
RPD 27% 11% 0% 1% 17% 4% 13%
MW98-03a Paracel| 13.6 12.9 4.3 <0.5 4.3 25.2 315 24.2
MW98-03a AGAT | 19 18 5.1 <05 6 36 34 22 2a9 | 3(CuNi
(duplicate) Zn)
RPD 33% 33% 35% 8% 10%

17% 4

Note: Parameters with concentrations <5 x MDL are bold and highlighted yellow.

5.4.2 Groundwater Samples
Organics and PCB

The PHC F1-F4 results for all six of the duplicate pairs of groundwater samples in the program were below the
detection limit and all PCB concentrations were below the detection limit. The reliability of these results is therefore
considered acceptable.

Metals

Program Level Interpretation

Mercury was not detected in any original-duplicate groundwater pair; the reproducibility of the results is therefore
considered acceptable. Six groundwater duplicate samples for a total of eight metals detected at greater than the
MDL in one or more samples, resulted in 48 potential parameter pairs for duplicate analysis via RPD calculation.
The metals concentrations were very low overall; in fact 33 of the possible 48 pairs exhibited one or both values
less than five times the MDL and therefore, in addition to analyzing the QC by RPD analysis it is noted that of the
48 parameter pairs, there were:

m 22 pairs where both labs reported non-detect for the same metals in the parameter pair (good repeatability);

m 10 pairs where one lab reported non-detect and the other lab reported a value less than five times the MDL
for the pair (good repeatability);

m 1 pair where both labs reported values that were less than five times the MDL (good repeatability);
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m 10 pairs where both labs reported values that were greater than five times the MDL, so an RPD could be
calculated. Of those:

= 6 were under 30% (good repeatability)
= 4 were over 30% (poor repeatability); and,

m 5 pairs where one lab reported a value less than five times the MDL and the other lab reported a value over
five times the MDL and the RPD was over 30% (poor repeatability).

The average of the 10 RPD calculated for analysis of metals in water was 50%, which exceeds the data quality
objective of 30%. This however omits the 38 other parameter pairs. A broader representation of program level
RPD can be achieved by including all parameter pairs which either had values reported or were non-detect in both
parameters. This leaves out only the 10 pairs where one member was non-detect. An RPD of zero has been
assigned to pairs for which both members were non-detect. Using this metric, the program level RPD is 26%.

Site Level Interpretation

At FOX-4, the duplicate groundwater sample was collected at MW11-01. Cadmium, lead, chromium, arsenic and
mercury were non-detect in both samples collected at this monitoring location, therefore they were excluded from
the RPD calculations. As shown in the table below, there was only one groundwater parameter pair for which the
concentrations in the original and duplicate were over five times the MDL (nickel); thus, only one RPD was
calculated for the groundwater duplicates at FOX-4. The RPD is 35%, which is just over the field data quality
objective of 30%. A possible reason for the higher than desired RPD for this sample could be the limited purging
due to the small volume of groundwater available in the well.

Relative Percent Difference Analysis of Groundwater Data at FOX-4

Parameter Concentrations (mg/L)
Sample ID Lab Cu Ni Co Zn Average RPD Ar;)éozger
MDL <0.0005 <0.001 <0.001 <0.005
MW11-01 Paracel 0.001 0.007 0.0011 0.01
MW11-01 (Duplicate) |AGAT <0.005 0.01 0.0015 <0.005 35% 1 (Ni)
RPD 35%

Note: Parameters with concentrations <5 x MDL are bold and highlighted yellow.

5.4.3 Overall Lab Data Reproducibility

Based on a sample average of the field RPD for soil of 17% and considering that only four individual soil parameter
pairs exhibited an RPD slightly over 30%, it is concluded that that the lab data is acceptable. The reproducibility
of groundwater data was higher (only RPD calculated was 35%), however, the reported concentrations are low. It
is noted that the concentrations of cadmium, lead, chromium, arsenic and mercury were non-detect in both
samples at the groundwater duplicate location, which suggests the lab data is acceptable.
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55 QA/QC Conclusions
The QA/QC analysis has shown that:

m Achieving maximum hold times of PHC is not possible given the logistics of transport from the remote site
location unless samples are field preserved;

m With the exception of zinc detected marginally over the MDL in the Probe Blank, the concentrations of
parameters in the two Equipment Blanks and one Field Blank were non-detect, as they should be to indicate
that no spurious contaminates were biasing the samples while in transit;

m The duplicate analyses for soil met the program field data quality objectives; and,

m The duplicate analyses for water indicated a notable difference in nickel results reported by the two labs,
however, the reported concentrations are low.
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APPENDIX A

Report Limitations
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REPORT LIMITATIONS

This report has been prepared as an assessment of the environmental condition and visual inspection of the
subject site. The monitoring program described in this report was conducted in a manner consistent with that level
of care and skill normally exercised by other members of the engineering and science professions currently
practising under similar conditions, subject to the time limits and financial and physical constraints applicable to
the services. The scope of work was carried out in accordance with the agreement between Golder Associates
Ltd. and the client.

The assessment of environmental conditions at this Site has been made using the results of chemical analysis of
soil and groundwater from a limited number of locations. The Site conditions between sampling locations have
been inferred based on conditions observed at sampling locations. Subsurface conditions may vary from those
encountered at the sample locations. Additional study, including further subsurface investigation, can reduce the
inherent uncertainties associated with this type of study. However, it is never possible, even with exhaustive
sampling and testing, to dismiss the possibility that part of a Site may be contaminated and remain undetected.
Visual inspection comments are based on observed conditions at the time of the inspection and may change with
time.

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 Associates Ltd. accepts no responsibility for damages, if any, suffered
by any third party as a result of decisions made or actions based on the information contained in this report.

The content of this report is based on information collected during our monitoring program, our present
understanding of the Site conditions, and our professional judgement in light of such information at the time of
writing this report. This report provides a professional opinion and therefore no warranty is expressed, implied,
or made as to the conclusions and recommendations offered in this report. This report does not provide a legal
opinion regarding compliance with applicable laws. With respect to regulatory compliance issues, it should be
noted that regulatory statutes and the interpretation of regulatory statutes are subject to change.

The findings and conclusions of this report are valid only as of the date of this report. If new information is
discovered, Golder Associates Ltd. should be requested to re-evaluate the conclusions of this report, and to
provide amendments as required.
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Appendix B1
FOX-4 Thermistor Sheets



ANNEX M: Thermistor Inspection Template

Inspector Name: Kevin Rattray / Darrin Johnson |Inspection Date:  August 33,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Non hazardous / Tier Il
Thermistor Number: VT-2 Inclination: Vertical

Datalogger model no: RX Datalogger cable download model: USB
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N 588428.4 E 7596019.9 Elev
Length of Cable (m) Cable Lead Above Ground (m) 0.5

Datalogger Serial # 67755 Nodal Points 8

Thermistor Inspection

Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X ]
Cable X O
Beads O X Beads 7 and 8 not functioning
Lock condition O X  Cutand replaced
Battery Installation Date 2012? (ULB5)
Battery Levels Main 11.34 Aux 13.63

Manual Ground Temperature Readings

Bead Vv Degrees C Bead ohms Degrees C
1 1.42 15.72
2 1.38 14.59
3 1.35 13.43
4 1.32 12.52
5 1.29 11.42
6 1.27 10.72
7 0 -
8 0 -
Battery Information
Batteries changed ? Yes |:| No Monitoring Year:
Battery model number installed: Existing ULB5 (expires in 2015 according to sticker)
Expected battery life (years): 2015-2017 (3-5 years)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

Logger filename VT-02 downloaded at 4:28pm. Logger filename is VT-2, date August 3, 2016, time 15:42 (actually
16:30). Relocated the logger to original T-5 location after downloading. Moved logger T2 (from original T-5 location) to
this location. Switched loggers between VT-5 and VT-5A (2014). This is original T-2 location.




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 3,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il

Thermistor Number: VT-3 Inclination: Vertical

Datalogger model no: R-X Datalogger cable download model: USB

*Install Date: First Date Event |Last Date Event

*Coordinates and Elevation N 588436.2 E 7596002.9 Elev 22.5
Length of Cable (m) Cable Lead Above Ground (m)

Datalogger Serial # 67703 Nodal Points 8 (Only 5 beads)

Thermistor Inspection

Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X O
Cable X O Small old style connector
Beads ] X  Beads 6-8 not functioning
Lock condition O X Cut and changed lock
Battery Installation Date 201272
Battery Levels Main 11.34 Aux 12.65

Manual Ground Temperature Readings

Bead V Degrees C Bead ohms Degrees C
1 1.38 14.6
2 1.35 134
3 1.31 12.3
4 1.27 11.1
5 1.25 10.3
6 0 381.0
7 0 381.0
8 0 381.0

Battery Information

Batteries changed ? Yes |:] No Monitoring Year:
Battery model number installed: Existing ULB5 (expires in 2015 according to sticker)
Expected battery life (years): 2015-2017 (3-5 years)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

VT-4 download at at 2:32pm on August 3, 2016. Logger for VT-4 (relocated after downloading). Logger date August
3, 2016 and time 11:10am (actually 2:40pm). Logger VT-3/T3 relocated to this location (from VT-4). This is the
original T3 location.




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 3 2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il

Thermistor Number: VT-4 Inclination: Vertical

Datalogger model no: R-X Datalogger cable download model: USB

*Install Date: First Date Event Last Date Event

*Coordinates and Elevation N 588457.8 E 7596032.9 Elev 22.7
Length of Cable (m) Cable Lead Above Ground (m)

Datalogger Serial # 67725 Nodal Points 8

Thermistor Inspection

Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X ]
Cable X O Small old plastic plug
Beads ] X Beads 1,2,6,7 appear damaged
Lock condition O X  Cutand changed
Battery Installation Date 201272
Battery Levels Main 11.34 Aux 13.75

Manual Ground Temperature Readings

Bead V Degrees C Bead ohms Degrees C
1 0 381
2 0.0024 -90.1
3 1.23 9.67
4 1.25 10.40
5 1.26 10.41
6 0.0035 -86.4
7 0 381
8 1.446 16.8
Battery Information
Batteries changed ? Yes |:] No Monitoring Year:
Battery model number installed: Existing ULB5 (expires in 2015 according to sticker)
Expected battery life (years): 2015-2017 (3-5 years)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

Downloaded as VT-3 at 3:19pm on August 3, 2016. Logger date August 3, 2016, time 14:36 (actually 3:21pm). After
downloading this logger was relocated to VT-3. Logger T4 moved to this location from VT-3. This is original location T-
4. Loggers for VT-3 and VT-4 were switched locations.




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 33,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il

Thermistor Number: VT-5 Inclination: Vertical

Datalogger model no: R-X Datalogger cable download model: USB

*Install Date: First Date Event Last Date Event

*Coordinates and Elevation N 588481.3 E 7595989 Elev 22.6
Length of Cable (m) Cable Lead Above Ground (m) 1.2

Datalogger Serial # 806109 Nodal Points 8

Thermistor Inspection

Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X ]
Cable X O Small old plastic plug
Beads O X Beads 6-8 not functioning
Lock condition O X  Cutand changed
Battery Installation Date 2012 (ULB5)
Battery Levels Main 11.34 Aux 13.75

Manual Ground Temperature Readings

Bead Vv Degrees C Bead ohms Degrees C
1 1.41 15.5
2 1.37 14.2
3 1.33 12.9
4 1.28 11.1
5 1.30 11.9
6 0 381
7 0 381
8 0 381

Battery Information

Batteries changed ? Yes |:| No Monitoring Year:
Battery model number installed: Existing ULB5 (expires in 2015 according to sticker)
Expected battery life (years): 2015-2017 (3-5 years)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

Logger labeled T2 on outside (filename VT-05 on prolog). Downloaded at 2:53pm on August 3, 2016. Data logger
date August 3, 2016, time 14:13 (actually 3:00pm). Logger T2 moved to original T2 location after downloading. Logger
T-5 relocated to this location (from original T-2 location). Loggers switched between VT-5 and VT-5A (2016). This is
original T-5 location.




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson

|Inspection Date: August

33,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Battery Information
Batteries changed ? Yes |:| No
Battery model number installed:

Site Name: FOX-4 Landfill: Tier Il
Thermistor Number: VT-6 Inclination: Vertical
Datalogger model no: R-X Datalogger cable download model:
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N 588474.1 E 7596005.8 23.1
Length of Cable (m) Cable Lead Above Ground (m) Approximately 0.5
Datalogger Serial # 705043 Nodal Points 8
Thermistor Inspection
Good Needs Maintenance Description
Casing X O
Cover X ]
Data Logger X ]
Cable X O Small old plastic plug
Beads O X Beads 7 and 8 not functioning
Lock condition O X  Cutand changed
Battery Installation Date 201272
Battery Levels Main 11.34 Aux
Manual Ground Temperature Readings
Bead Vv Degrees C Bead ohms Degrees C
1 1.38 14.72
2 1.36 14.02
3 1.33 12.86
4 1.29 11.71
5 1.26 10.58
6 1.24 9.7
7 0 381
8 0 381

Monitoring Year:

Existing ULB5 (expires in 2015 according to sticker)

Expected battery life (years):

2015-2017 (3-5 years)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

Downloaded at 4:04pm on August 3, 2016. Logger is VT-1, Date August 3, 2016, Time 15:19 at 4pm. No logger T-6

so did not move this logger (VT-1 was decommissioned).




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 3,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il

Thermistor Number: VT-7 Inclination: 82 degrees

Datalogger model no: R-X Datalogger cable download model: USB

*Install Date: First Date Event Last Date Event

*Coordinates and Elevation N 588398.3 E 7595950.2 Elev 22.4
Length of Cable (m) Cable Lead Above Ground (m) 3.3

Datalogger Serial # 07110044 Nodal Points 16

Thermistor Inspection

Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X O
Cable X O
Beads O X Beads 13-16 appear damaged
Lock condition O X Replaced lock
Battery Installation Date 2008? (ULB5) - Probably dead?
Battery Levels Main 0? Aux 0?
Manual Ground Temperature Readings
Bead Vv Degrees C Bead V Degrees C
1 1.42 16.14 9 0.83 -3.89
2 1.37 14.29 10 0.81 -4.56
3 1.18 7.91 11 0.80 -4.77
4 1.06 4.14 12 0.78 -5.55
5 0.95 0.18 13 - 381.0
6 0.92 -0.82 14 - 381.0
7 0.88 -1.90 15 - 381.0
8 0.85 -3.02 16 0.0085 -101.45
Battery Information
Batteries changed ? Yes No |:| Monitoring Year: 2016
Battery model number installed: ULB15 and ULB1
Expected battery life (years): 7-8 years (2023-2024)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

Unable to download initially (batteries dead?). Swapped out ULB5 for new ULB15 and then downloaded logger on
August 3, 2016 at 1:35pm. Replaced both ULB1 and ULB15. Logger time and date when downloaded: November 29,
2014, 4:51 (actually 1:40pm).




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 33,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il
Thermistor Number: VT-8 Inclination: 88 degrees
Datalogger model no: RX - 16 Datalogger cable download model: USB
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N 588406.1 E 7595975.8 Elev 23.2
Length of Cable (m) Cable Lead Above Ground (m) Approximately 6.5
Datalogger Serial # 07110047 Nodal Points 16
Thermistor Inspection
Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X ]
Cable X O
Beads X O
Lock condition O X  Lock changed
Battery Installation Date 3-Aug-16
Battery Levels Main 11.34 Aux 13.38
Manual Ground Temperature Readings
Bead Vv Degrees C Bead \ Degrees C
1 1.47 15.80 9 1.21 8.8
2 1.42 15.70 10 1.11 5.5
3 1.43 16.20 11 1.00 2.00
4 141 15.50 12 0.93 -0.30
5 1.45 16.80 13 0.90 -1.1
6 1.46 17.20 14 0.83 -3.7
7 1.45 16.80 15 0.80 -4.7
8 1.40 15.30 16 0.78 -5.30
Battery Information
Batteries changed ? Yes No |:| Monitoring Year: 2016
Battery model number installed: ULB15 and ULB1
Expected battery life (years): 7-8 years (2023-2024)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance
Replaced repaired logger with new ULB1 and ULB15 batteries. Downloaded at 1:53pm on August 3, 2016.




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 33,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il
Thermistor Number: VT-9 Inclination: 84 degrees
Datalogger model no: RX - 16 Datalogger cable download model: CC USB
*Install Date: August 3, 2016 First Date Event Last Date Event
*Coordinates and Elevation N 588454.4 E 7595947.9 Elev 23.5
Length of Cable (m) Cable Lead Above Ground (m) Approximately 6.5
Datalogger Serial # 07110082 Nodal Points 16
Thermistor Inspection
Good Needs Maintenance Description
Casing X O
Cover X O
Data Logger X ]
Cable X O
Beads X O
Lock condition O X  Replaced lock
Battery Installation Date 3-Aug-16
Battery Levels Main 11.34 Aux 13.38
Manual Ground Temperature Readings
Bead ohms Degrees C Bead ohms Degrees C
1 1.424 16.062 9 1.2005 8.727
2 1.428 16.167 10 1.0927 4.932
3 1.430 16.253 11 0.9958 1.757
4 1.4425 16.678 12 0.730 -0.2068
5 1.4187 15.843 13 0.9059 -1.228
6 1.4328 16.336 14 0.8293 -3.826
7 1.4261 16.102 15 0.8023 -4.759
8 14.2695 14.482 16 0.7858 -5.345

Battery Information

Batteries changed ? Yes No |:| Monitoring Year: 2016
Battery model number installed: ULB15 and ULB1
Expected battery life (years): 7-8 years (2023-2024)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance

Logger date January 14, 2016, downloaded at 12:15pm on August 3, 2016. Replaced repaired datalogger with new

ULB1 and ULB15 batteries.




ANNEX M: Thermistor Inspection Template

Inspector Name: Darrin Johnson |Inspection Date:  August 33,2016

Inspector Signature / Prepared By:

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: FOX-4 Landfill: Tier Il

Thermistor Number: VT-10 Inclination: Vertical

Datalogger model no: R-X Datalogger cable download model: USB

*Install Date: First Date Event Last Date Event

*Coordinates and Elevation N 588479.9 E 7595945.8 Elev 23.9
Length of Cable (m) Cable Lead Above Ground (m) 2

Datalogger Serial # 07110049 Nodal Points 16

Thermistor Inspection

Good Needs Maintenance Description
Casing X O
Cover O X Hard to remove (removed rubber ring)
Data Logger X ]
Cable X O
Beads O X No data for beads 15 and 16
Lock condition O X Replaced
Battery Installation Date 2008 (before new batteries in 2016)
Battery Levels Main 0 Aux 0
Manual Ground Temperature Readings
Bead Vv Degrees C Bead \ Degrees C
1 1.45 16.98 9 0.82 -4.17
2 1.30 11.68 10 0.80 -4.76
3 1.15 6.76 11 0.79 -5.21
4 1.04 3.08 12 0.78 -5.53
5 0.94 -0.02 13 0.77 -5.77
6 0.92 -0.84 14 0.77 -5.96
7 0.86 -2.67 15 0 -
8 0.84 -3.59 16 0 -
Battery Information
Batteries changed ? Yes No |:| Monitoring Year: 2016
Battery model number installed: ULB15 and ULB1
Expected battery life (years): 7-8 years (2023-2024)

Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance
Unable to download (batteries dead?). Downloaded with new batteries (ULB-15 and ULB-1) at 4:45pm on August 3,
2016. Datalogger date 11/07/14 time 3:42 (actually 17:00).




Appendix B2
FOX-4 Monitoring Well Data



Golder Project # 1530908 2016 Field Season
Phase 1000

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name:
Monitoring Well ID: MW-1 Station Area
Sample Number(s) include dups.: -
Bottles filled (by parameter type) -
Date of Sampling Event: 4 August 2016 Time: 17:40
Weather Sunny, +20
Names of Samplers JB, KL
Description of well condition and surrounding ground conditions (note ponding of water):
Bentonite and water pulled up beyond well in casing, removed casing to sample.
Lock (condition, presence, model, manufacturer): Ok

Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe): -
Static water level (cm) from top of pipe: -
Static water level (cm) (below ground surface) calculated: -

Measured well refusal depth (cm) (measured after sampling from top of pipe): 149.1 dry
Thickness of water column (cm): - Static Volume of water in well (mL): -
Free product thickness (mm): - Evidence of Sludge or siltation: -

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -

Parameter Initial Stablized Final Notes

pH : : :
Conductivity (mS/cm) | - - -
Turbidity (NTU) - - -
Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Water, soap, decon interface probe.
Number of washes: - Number of rinses: -

Other relevant comments: 1 cm of water in well due to the removal of casing. Plug not attached prog




Golder Project # 1530908 2016 Field Season
Phase 1000

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name:
Monitoring Well ID: MW-2 Helipad
Sample Number(s) include dups.: -
Bottles filled (by parameter type) All
Date of Sampling Event: 4 August 2016 Time: 16:30
Weather Sunny, +20
Names of Samplers JB
Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground. Casing ponded with water and bentonite above plug.
Lock (condition, presence, model, manufacturer): No lock added, crown lock

Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe): 60
Static water level (cm) from top of pipe: 76
Static water level (cm) (below ground surface) calculated: 16
Measured well refusal depth (cm) (measured after sampling from top of pipe): 116
Thickness of water column (cm): 40 Static Volume of water in well (mL): 608
Free product thickness (mm): - Evidence of Sludge or siltation: -

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:
Peristaltic pump

Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -

Parameter Initial Stablized Final Notes

pH 6.65 6.97 6.89
Conductivity (mS/cm) 101 0.267 0.288
Turbidity (NTU) 220 190 66
Temperature (degC) 11.08 9.49 7.56

Visual/olfactory observations:

Cloudy, no odour

Decontamination of sampling equipment

Type of decontamination fluid(s): Water, soap, methyl interface probe, disposable tubing.
Number of washes: - Number of rinses: -

Other relevant comments: Pulled casing to access well.




Golder Project # 1530908 2016 Field Season
Phase 1000

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name: Helipad
Monitoring Well ID: MW-3 Landfill
Sample Number(s) include dups.: -
Bottles filled (by parameter type) -
Date of Sampling Event: 4 August 2016 Time: 17:00
Weather Sunny, +20
Names of Samplers JB, KL
Description of well condition and surrounding ground conditions (note ponding of water):
Bentonite buldging from casing.
Lock (condition, presence, model, manufacturer): Ok

Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe): 30
Static water level (cm) from top of pipe: -

Static water level (cm) (below ground surface) calculated: -

Measured well refusal depth (cm) (measured after sampling from top of pipe): 108.5 dry
Thickness of water column (cm): - Static Volume of water in well (mL): -
Free product thickness (mm): - Evidence of Sludge or siltation: -

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -

Parameter Initial Stablized Final Notes

pH : : :
Conductivity (mS/cm) | - - -
Turbidity (NTU) - - -
Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Water, soap, decon interface probe.
Number of washes: 1 Number of rinses: 1

Other relevant comments: Dry well




Golder Project # 1530908 2016 Field Season
Phase 1000

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name:
Monitoring Well ID: MW-6 Helipad
Sample Number(s) include dups.: -
Bottles filled (by parameter type) -
Date of Sampling Event: 4 August 2016 Time: 15:50
Weather Light breeze, sunny, +20
Names of Samplers JB
Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground. Evidence of frost lifting. Bentonite sludge in casing.
Lock (condition, presence, model, manufacturer): Replaced lock

Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe): -
Static water level (cm) from top of pipe: -
Static water level (cm) (below ground surface) calculated: -

Measured well refusal depth (cm) (measured after sampling from top of pipe): 103 dry well
Thickness of water column (cm): - Static Volume of water in well (mL): -
Free product thickness (mm): - Evidence of Sludge or siltation: -

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -

Parameter Initial Stablized Final Notes

pH : : :
Conductivity (mS/cm) | - - -
Turbidity (NTU) - - -
Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Water, soap, methyl water decon interface
Number of washes: 1 Number of rinses: 2

Other relevant comments:




Golder Project # 1530908

2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log

Site Name: FOX4 Landfill Name: Station Area
Monitoring Well ID: MW-7 Landfill
Sample Number(s) include dups.: None
Bottles filled (by parameter type) None
Date of Sampling Event: 4 August 2016 Time: 2:45
Weather Light breeze, +20
Names of Samplers JB, KR
Description of well condition and surrounding ground conditions (note ponding of water):
Ponded water in casing above
Lock (condition, presence, model, manufacturer): Replaced crown lock
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): 0
Static water level (cm) from top of pipe: 187.2
Static water level (cm) (below ground surface) calculated: 187.2
Measured well refusal depth (cm) (measured after sampling from top of pipe): 194.2
Thickness of water column (cm): 7 Static Volume of water in well (mL): 106

Free product thickness (mm): -

Evidence of Sludge or siltation:

Purge Information Summary

Purging/sampling equipment, sampling technique and equipment calibration information:
Dug out bentonite and water from within casing, case has settled.

Well purged (Y/N): -

Volume Purged (L) (note multiple purging events):

Recharge Rate:

Parameter Initial

Stablized

Final

Notes

pH : :

Conductivity (mS/cm) | - -

Turbidity (NTU) - -

Temperature (degC) | - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): -

Number of washes: -

Other relevant comments:

Number of rinses:

Unable to sample without getting setiment in pipe. Looks like bentonite h:




Golder Project # 1530908 2016 Field Season
Phase 1000

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name: Station Area
Monitoring Well ID: MW-8 Landfill
Sample Number(s) include dups.: -
Bottles filled (by parameter type) -

Date of Sampling Event: 4 August 2016 Time: 15:00
Weather Light breeze, sunny, +20
Names of Samplers JB, KR

Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground, casing filler pushed up (bentonite).
Lock (condition, presence, model, manufacturer): Changed to crown

Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe): -
Static water level (cm) from top of pipe: -
Static water level (cm) (below ground surface) calculated: -

Measured well refusal depth (cm) (measured after sampling from top of pipe): 105.2 dry
Thickness of water column (cm): - Static Volume of water in well (mL): -
Evidence of
sludge
Free product thickness (mm): - Evidence of Sludge or siltation: bentonite

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -

Parameter Initial Stablized Final Notes

pH - - -
Conductivity (mS/cm) | - - -
Turbidity (NTU) - - -
Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Soap, water decon interface probe.
Number of washes: 2 Number of rinses: 2

Other relevant comments:




Golder Project # 1530908
Phase 1000

2016 Field Season

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name:

Station Area

Monitoring Well ID: MW-9 Landfill
Sample Number(s) include dups.: -

Bottles filled (by parameter type) -

Date of Sampling Event: 4 August 2016 Time: 15:15
Weather Light breeze, sunny, +20

Names of Samplers JB, KR

Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground. Well casing ponded with sludge from bentonite, able to remove with gloves

Lock (condition, presence, model, manufacturer): -

Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm):
Depth to top of screen (cm): - Length of screened section (cm):

Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe):

Static water level (cm) from top of pipe:

Static water level (cm) (below ground surface) calculated:

Measured well refusal depth (cm) (measured after sampling from top of pipe):

Thickness of water column (cm): - Static Volume of water in well (mL):

Free product thickness (mm): - Evidence of Sludge or siltation:

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

104 dry possible ic

4.4

Well purged (Y/N): - Recharge Rate:
Volume Purged (L) (note multiple purging events): -

Parameter Initial Stablized Final Notes

pH : : :

Conductivity (mS/cm) | - - -

Turbidity (NTU) - - -

Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Soap, water decon interface probe.

Number of washes: - Number of rinses:

Other relevant comments:




Golder Project # 1530908

2016 Field Season

Other relevant comments: Disposable tubing

Phase 1000
Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW11-1 Pier Il
Sample Number(s) include dups.: -
Bottles filled (by parameter type) All plus dup
Date of Sampling Event: 3 August 2016 Time: 11:30
Weather No wind, sunny, +15
Names of Samplers JB, RN
Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground, well in good condition.
Lock (condition, presence, model, manufacturer): Replaced lock, crown.
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): 81
Static water level (cm) from top of pipe: 182.4
Static water level (cm) (below ground surface) calculated: 101.4
Measured well refusal depth (cm) (measured after sampling from top of pipe): 296.5
Thickness of water column (cm): 114.1 Static Volume of water in well (mL): 1735
Free product thickness (mm): - Evidence of Sludge or siltation: No
Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:
Peristaltic pump
Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -
Parameter Initial Stablized Final Notes
pH 7.38 7.08 6.78
Conductivity (mS/cm) 0.057 0.057 0.057
Turbidity (NTU) 0 0 0
Temperature (degC) 9.45 7.32 6.14
Visual/olfactory observations:
Clear, no odour
Decontamination of sampling equipment
Type of decontamination fluid(s): Methyl water soap decon of interface probe
Number of washes: 1 Number of rinses: 1




Golder Project # 1530908

2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log

Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW11-2 Tier Il
Sample Number(s) include dups.: -
Bottles filled (by parameter type) All
Date of Sampling Event: 3 August 2016 Time: 14:30
Weather Overcast, +15
Names of Samplers JB, RN
Description of well condition and surrounding ground conditions (note ponding of water):
Surrounding ground is ponded. Moist in casing.
Lock (condition, presence, model, manufacturer): Good, crown.
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): 52
Static water level (cm) from top of pipe: 49.2
Static water level (cm) (below ground surface) calculated: -2.8
Measured well refusal depth (cm) (measured after sampling from top of pipe): 108.2
Thickness of water column (cm): 59 Static Volume of water in well (mL): 897
Free product thickness (mm): - Evidence of Sludge or siltation: No

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): -
Volume Purged (L) (note multiple purging events): -

Recharge Rate:

Parameter Initial Stablized Final Notes
pH 5.69 5.83 5.98
Conductivity (mS/cm) 0.644 0.741 0.869
Turbidity (NTU) 7.1 7.9 6.8
Temperature (degC) 10.27 9.71 9.09

Visual/olfactory observations:
Clear, no odour

Decontamination of sampling equipment

Type of decontamination fluid(s): Soap and water decon of interface.

Number of washes: - Number of rinses:

Other relevant comments:
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2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log

Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW11-3 Pier Il
Sample Number(s) include dups.: No dup
Bottles filled (by parameter type) All
Date of Sampling Event: 3 August 2016 Time:
Weather Sunny, +15
Names of Samplers JB, RN
Description of well condition and surrounding ground conditions (note ponding of water):
Ponding water in well casing.
Lock (condition, presence, model, manufacturer): Good, crown.
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): 34
Static water level (cm) from top of pipe: 145
Static water level (cm) (below ground surface) calculated: 111
Measured well refusal depth (cm) (measured after sampling from top of pipe): 175.6
Thickness of water column (cm): 30.6 Static Volume of water in well (mL): 465
Free product thickness (mm): - Evidence of Sludge or siltation: No

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:
Peristaltic pump

Well purged (Y/N): -
Volume Purged (L) (note multiple purging events): -

Recharge Rate:

Parameter Initial Stablized Final Notes
pH 5.87 5.55 5.5
Conductivity (mS/cm) 0.136 0.142 0.145
Turbidity (NTU) 18 13.8 13.2
Temperature (degC) 9.28 8.98 8.32

Visual/olfactory observations:
Clear, no odour

Decontamination of sampling equipment
Type of decontamination fluid(s):

Soap and water decon of interface probe, disposable tubing.

Number of washes: 2 Number of rinses:

Other relevant comments:
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Phase 1000

2016 Field Season

Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name:
Monitoring Well ID: MW11-4

Sample Number(s) include dups.: -

Non Haz
Pier Il

Bottles filled (by parameter type) All

Date of Sampling Event: 3 August 2016

Time:

Weather -

Names of Samplers JB

Description of well condition and surrounding ground conditions (note ponding of water):

Lock (condition, presence, model, manufacturer): -

Pre-Measured Data (from water well record log)
Depth of well installation (cm): -
Depth to top of screen (cm): -

Diameter of well (cm):
Length of screened section (cm):

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe):

Static water level (cm) from top of pipe:

Static water level (cm) (below ground surface) calculated:

Measured well refusal depth (cm) (measured after sampling from top of pipe):
Thickness of water column (cm):

Free product thickness (mm): -

Evidence of Sludge or siltation:

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

64.3 Static Volume of water in well (mL):

4.4

31
95.6
64.6
159.9
978
No

Well purged (Y/N): -
Volume Purged (L) (note multiple purging events): -

Recharge Rate:

Parameter Initial Stablized Final Notes
pH 6.96 7.05 7.05
Conductivity (mS/cm) 0.216 0.165 0.108
Turbidity (NTU) 28.6 18.5 20.6
Temperature (degC) 10 9.11 7.94

Visual/olfactory observations:
Cloudy, no odour

Decontamination of sampling equipment

Type of decontamination fluid(s): Soap and water decon interface. Disposable tubing.

Number of washes: - Number of rinses:

Other relevant comments:
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2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log

Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW11-5 Tier Il
Sample Number(s) include dups.: No dups
Bottles filled (by parameter type) All
Date of Sampling Event: 2 August 2016 Time: 15:00
Weather 15 degress
Names of Samplers JB, KR
Description of well condition and surrounding ground conditions (note ponding of water):
Moist ground, ponded water within the casing but not above the cap.
Lock (condition, presence, model, manufacturer): -
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): 34
Static water level (cm) from top of pipe: 62
Static water level (cm) (below ground surface) calculated: 28
Measured well refusal depth (cm) (measured after sampling from top of pipe): 147.5
Thickness of water column (cm): 85.5 Static Volume of water in well (mL): 1300
Free product thickness (mm): - Evidence of Sludge or siltation: No

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:
Peristaltic pump

Well purged (Y/N): -
Volume Purged (L) (note multiple purging events): -

Recharge Rate:

Parameter Initial Stablized Final Notes
pH 7.52 7.11 6.54
Conductivity (mS/cm) 0.193 0.21 0.19
Turbidity (NTU) 0 0 0
Temperature (degC) 12.03 9.89 9.19

Visual/olfactory observations:
no visual or olfactory, clear

Decontamination of sampling equipment
Type of decontamination fluid(s):

disposable tubin, decon interface probe soap, water, mekyal

Number of washes: Number of rinses:

Other relevant comments:

Slow recharge, removed half of the water column before sampling.
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2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW11-6 Tier Il
Sample Number(s) include dups.: -
Bottles filled (by parameter type) No samples, well is dry
Date of Sampling Event: 2 August 2016 Time: 16:10
Weather 15 degrees
Names of Samplers JB, KR
Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground, well in good condition.
Lock (condition, presence, model, manufacturer): -
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): 56
Static water level (cm) from top of pipe: -
Static water level (cm) (below ground surface) calculated: -
Measured well refusal depth (cm) (measured after sampling from top of pipe): 98.4
Thickness of water column (cm): - Static Volume of water in well (mL): -
Free product thickness (mm): - Evidence of Sludge or siltation: No

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): -
Volume Purged (L) (note multiple purging events): -

Recharge Rate:

Parameter Initial Stablized Final Notes

pH : : :

Conductivity (mS/cm) | - - -

Turbidity (NTU) - - -

Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Interface probe decon soap and water.

Number of washes: - Number of rinses:

Other relevant comments: Well cap missing, replaced with a new one. Dry well.




Golder Project # 1530908

2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW12-7 Pier Il
Sample Number(s) include dups.: No dups
Bottles filled (by parameter type) All
Date of Sampling Event: 2 August 2016 Time: 16:30
Weather 15 degrees
Names of Samplers JB, KR
Description of well condition and surrounding ground conditions (note ponding of water):
Moist ground.
Lock (condition, presence, model, manufacturer): Looks to be in good condition. Crown
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4

Depth to top of screen (cm): - Length of screened section (cm):

Field Measurements

Measurement method (interface probe, tape, etc): Interface Probe

Well pipe height above ground (cm) (to top of pipe):

Static water level (cm) from top of pipe:

Static water level (cm) (below ground surface) calculated:

Measured well refusal depth (cm) (measured after sampling from top of pipe):

Thickness of water column (cm): 61.3 Static Volume of water in well (mL):

32 (see photo)

82.7
50.7
144
932

Free product thickness (mm): - Evidence of Sludge or siltation: No
Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:
Peristaltic pump
Well purged (Y/N): - Recharge Rate: -
Volume Purged (L) (note multiple purging events): -
Parameter Initial Stablized Final Notes
pH 6.26 6.04| -
Conductivity (mS/cm) 0.147 0.145] -
Turbidity (NTU) 3.7 2.5] -
Temperature (degC) 10.5 11.23] -

Visual/olfactory observations:
No odour, clear

Decontamination of sampling equipment
Type of decontamination fluid(s):

Interface probe decon soap and water. Disposable tubing.

Number of washes: - Number of rinses:

Other relevant comments: See photo. Bentonite heaped.
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2016 Field Season

Phase 1000
Annex J: Monitoring Wells Sampling Log
Site Name: FOX4 Landfill Name: Non Haz
Monitoring Well ID: MW12-8 Pier Il
Sample Number(s) include dups.: -
Bottles filled (by parameter type) -
Date of Sampling Event: 3 August 2016 Time: 10:40
Weather No wind, sunny, +15
Names of Samplers JB
Description of well condition and surrounding ground conditions (note ponding of water):
Dry ground and dry well. Casing in good condition.
Lock (condition, presence, model, manufacturer): Ok, crown
Pre-Measured Data (from water well record log)
Depth of well installation (cm): - Diameter of well (cm): 4.4
Depth to top of screen (cm): - Length of screened section (cm): -
Field Measurements
Measurement method (interface probe, tape, etc): Interface Probe
Well pipe height above ground (cm) (to top of pipe): -
Static water level (cm) from top of pipe: -
Static water level (cm) (below ground surface) calculated: -
Measured well refusal depth (cm) (measured after sampling from top of pipe): 172.9 dry well
Thickness of water column (cm): - Static Volume of water in well (mL): -
Free product thickness (mm): - Evidence of Sludge or siltation: No

Purge Information Summary
Purging/sampling equipment, sampling technique and equipment calibration information:

Well purged (Y/N): -
Volume Purged (L) (note multiple purging events): -

Recharge Rate:

Parameter Initial Stablized Final

Notes

pH : : :

Conductivity (mS/cm) | - - -

Turbidity (NTU) - - -

Temperature (degC) | - - -

Visual/olfactory observations:

Decontamination of sampling equipment
Type of decontamination fluid(s): Interface probe with soap and water.

Number of washes: - Number of rinses:

Other relevant comments: Dry well.




Appendix B3
FOX-4 Thermistor Inspection Sheets
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ANNEX M: Thermistor Inspection Template p

inspector Name: (A5 [iInspection Date: Ala busT 2/ "lﬂ]b
{Inspector Signature / Prepared By: ) / i

Thermistor Information (*Some Information can be pre-populated from thermistor logs)
. Site Name: [Ty~ & @ an s a Ylandfil: (V2 T

e SRS Thermistor Number:1./7 - "?; 213 Lot
‘ Datalogger model no: ¢ -5~ = '

nowgInclination: /7 09
Datalogger cable download model: W.Jp

*Install Date: O First Date Event Last Date Evént
*Coordinates and Elevation N 58( 22, JE Y88 d36.% Elev 22 .5
Length of Cable (m) Cable Lead Above Ground (m) L
Datalogger Serial # b &1 5 NodalPoints D (@&t 5 Bvmps)
b L . 3 Vé
Thermistor Ingpection _
Good Needs Maintenance Description
Casing =" O
Cover D/ 0
Data Logger a |
Cable g O SMhALL 0v0 SINE cavdectge
Beads 9(/ N gevo; (-8 HOARnALY
Lock condition O & T & CHavody e
Battery Installation Date ;() | 2.1 B
Battery Levels Main 1/ 24 V Aux [ [V
.-:..‘ (AL 4 I v
Manual Ground Temperature Readings
Bead obhms™ \/ Degrees C Bead ohms ?&s&
7
l /.34 /9.5 f
~ -~ T
T g /3.4 e
g TH #
by [. 15 (0.3 /
{ 0 38/, 0 pd
7 2 38).0 I
3 0 28/, 0 g
Battery Information
Batteries changed ? Yes Ij No Monitoring Year:
Battery model number installed: E\ﬂ 3 e 3
Expected battery life (years): 15 _ Aal
L g <7

Datalogger Programming (Describe programming completed; beads and frequenc

NfA

FL‘ P G . s 1
Observations and Proposed Maintenancev‘;\[}wﬂmp\ﬂi}-{:) @ XYL o ARG 7 !%\C
—~  (igoer R 7= Y (e AR *""“’""“‘wir)’y

~ Leerin oue heo, 3 Jib (28531
ime  (lopp @ L:Yv A

—Cogetn, V-3/T3 ahwiree T THY AU (Rl vT~Y)
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ANNEX M: Thermistor Inspection Template

Inspector Name: 1/ I E A Jo A fon [Inspection Date: Ata bissT JB/ 2.9
Inspector Signature / Prepared By / )
+oCAT oY
Thermistor Information (*Some Informatlon can be pre-populated from thermistor logs)
Site Name: [~ iy, ~ U i =033 1~ )Landfill; ﬂ\w?- 11
Thermistor Number: V7 - /i 3662 "7 3) |Inclination: t? K
Datalogger model no: m R ‘%~ |Datalogger cablé download model:
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N %7154af @3,9 EL ﬂQ ‘IS‘-} 8 Elev )7, &
Length of Cable (m) Cable Lead Above Ground (m) !
Datalogger Serial # 5 77t Nodal Points ]
Thermistor Inspection )
Good Needs Maintenance Description
Casing & O
Cover =g ]
Data Logger e |
Cable o 0 Jmal ol Pwiric pups
Beads = M Bewy [,L 6,7 0ArALY
Lock condition M s et R CHANbvo
Battery Installation Date 70\ ﬁ QO 27
Battery Levels Main Aux / '_?, 25V
Manual Ground Tem%erature Readings
Bead chms— Degrees C Bead ohms Degrees C.,
K
l 9 28] ~
/L O, 001‘; "qo l /
% .12 1.67 i
o} I . ZT [0, /
5 [-14 [0t /.
b ¢.007% —@(.4 /
p) 0.5 28/ |
) i.97¢ ,iA’ .8 -

Battery Information

Yes

:] No |z/ Monitoring Year:

Batteries changed ?
Battery model number installed:

WUAB S
?iwi ~291%

Datalogger Programming (Describe programming completed: beads and frequenc

N/ A

Expected battery life (years):

Observations and Proposed Maintenance

~— (O 6N BT g¢
— ARTIN

7 \(”,NNU@AW!F(,

RavNwoaere RS VT3 & 30 v ARD ’3}"3\5

2,2 A
03/, THE [Y:36 €
/Tm,r Lot A/ prvscarto 10 VT=3

—1-706602 TY moveyr T0 THIS Locgrigw o) VT3

— DM\ bINAL LOLlT oW
— b 6&eay

v tYrren

T4

L VT4  SWredth LecanionS
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ANNEX M: Thermistor Inspection Template

Inspector Name: WAALLY Y T sWpliaa/ [Inspection Date: Ahf;jdg I 5‘ y ‘szlc
Inspector Signature / Prepared By: W

oA T-§ Locar N
Thermistor Information (*Some Information can be pre-populated from thermis or logs)
Site Name: [—Q\,—~ o Landfil: 72 11

Thermistor Number: Inclination: &/ ()°

| ok . 73
Datalogger model no:” @des %> "7 Datalogger cable download model: YA
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N 2 546% ‘79? JE & R ) Elev2l.h
Length of Cable (m) Cable Lead Above Ground (m) '; 7,m

Datalogger Serial# 41\ & \ 94 [Nodal Points ¢

v

Thermistor Inspection

Good Needs Maintenance Description
Casing 4 ]
Cover E‘I/ |
Data Logger E/ _ O
Cable i Smar aLg  flajpie Aae ~ﬁr‘%
Beads o NE/ 7ol [—% pAmaber
Lock condition O

cuxr b CliAnsd
Battery Installation Date fzj) l :Z '?/
Battery Levels Main / 1.3 V Aux 14 . 25

-

Manual Ground Temperature Readings
Bead qhms—~

[ !

.32
33
2¢

rees C Bead ohms Degrees C
S5 P,
NED e
A
‘ ~

L.

/
/.
/

u%m»4w@«

|
= T
T4 (/. e
9 78 ) /

o 7K
Battery Information
Batteries changed ? Yes |:| M Monitoring Year:
Battery model number installed: tA (,ﬂi_g
Expected battery life (years): Aol — 20 IC!'

LI 4
Datalogger Programming (Describe grogramgini coméleféd! beads and frequency)

9 , Fu.dmmf
Lopsorn Cappn T2 B0 frieg v tmiod b Lt 536 SN, AUp 7 1on
Observations and Proposed Mamtenance ﬁ v/p\ik—‘%hj & ',":lm = /}/ ﬂ @ 2 W Y
— PArA Lo IRt A)}fﬁ 5/6@/4 €
P, Widhein
— (966 eﬂTXMMﬁb W Tﬂf@ Cowaripl AP Bty

»a,\/ f IR G
_ A g
o L7 €y ?g /M\. k?f-ﬁ'(@ RE THI£ C [ [ d_a L"QWZN)

_drieINAL T voavin [ Looo punttong tapon
,52066«!'&! lerIzb BeTwidN VTSS & Ur-SA(Z0s) L )
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ANNEX M: Thermistor Inspection Template

inspector Name: Kg,uj:,u ]’Z,\ﬂﬁ.l\?n

[inspection Date: AbisT 2 / 1016

Inspector Signature / Prepared By: #——ﬁ?—ﬂ-k} .
s

Thermistor Information (*Some Information can

be pre-populated from thermistor logs)

Site Name: ey Y
Thermistor Number:

Landfill: V., . B/ reesr 2.

Inclination: o~

Datalogger model no: @ =~ Datalogger cable download model: (A S8 ©
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N = - E Sl Elev zeipsle
Length of Cabie (m) Cable Lead Above Ground (m) >, <7
Datalogger Serial # &6 7 7 5 Nodal Points <
Thermistor inspection '
Good Needs Maintenance Description
Casing o O
Cover gl ]
Data Logger D/ m|
Cable =B O ]
Beads ] O 3eed 28 wre dimasec
Lock condition O O vt ad ce 2 lace {
Battery Installation Date Zov1-5 L8y,
Battery Levels Main ”: 39 Aux 13.6°%
Manual Ground Temperature Readings .
Bead .nhme'l/ De rees C Bead ohms Degrees C
1 [{,92 lg 1 +2 _—
2 EL] 14.51 ~
3 . 35~ 13.+4 \3 /
« 1. 32 12,59 /
< A TR} 7
e 1.1 F 10.21 e
2 O — L/
Battery Information
Batteries changed ? Yes I No Monitoring Year:
Battery model number installed: | RC

Expected battery life (years):

Datalogger Programming (Describe pro rag-rr—rzu'

2 wgmq/‘) Bvr (o CAlr ¢ Jiap))

|r? ‘Eo?nllefxﬁ) beads and frequenc

/A

Observations and Proposed Maintenance LOE,W FleEvanmy VT“ O0Z DW\”‘MW‘V’) % L,‘m‘w\

~ Lo;jo_rkis v
— RELwcATRY  TRY

nuame

2 ded 8f3feert 154z O
Ledees  To

v Blval

]6: 3D
T-5 Loanev
AFTO%  Pou/nrgeinb EAST (Vo R LF)

movtp (Ol “r'a (FM'M pAA BJual 28 Locax y) To Tuig lotanyy
—SWrcudr Lo6swy By VT-5 & VT-SA (Told)
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ANNEX M: Thermistor Inspection Template 7
Inspector Name: 4 AL T ol o |inspection Date: AtnbixsT 3/ /nl L
Inspector Signature / Prepared By:(‘D _%é\ [
Thermistor Information (*Some Information can be pre-populated from thermistor logs)
Site Name:  /—oy Yl i Landfil:  Twne 1L
Thermistor Number: 1/~ T o : S Inclination: 90°
Datalogger model no: > %, Datalogger cable download modet: s
*Install Date: i First Date Event Last Date Event .
*Coordinates and Elevation NA 4S9 g5 3E $88 UL Elev "T% |
Length of Cable (m) Cable Lead Above Ground {m)n~ 1.5 w0
Datalogger Serial # }9 sOWR Nodal Points &
Thermistor Inspection _
Good P Needs Maintenance Description
Casing " a
Cover = d a
Data Logger { O
Cable =d O JamMl o PuasTic Aup
Beads o B BNg F&8 pamnido
Lock condition ] W CY Y Cyavp®
Battery Installation Date ¥l a’? ~
Battery Levels Main ¢ Aux , ? . 6 9 V
Manual Ground Temperature Readings ‘
Bead ohms \/ Degrees C Bead ohms Degrees C
| [3% {4.%2
1 [, 3 M. 0T P
2 (33 L )
Y /.29 Ty )
p— =
5 [ % [9.59 e
~ -
& e ZV 7. + /
3 9 38/ = P
£ g 38  f
Battery Information
Batteries changed ? Yes No Monitoring Year:
Battery model number installed: RS
Expected battery life (years): 9:9,]5 -2 0l :';)-

Datalog;er Programming (Describe programming completed: beads and frequency)

Observations and Proposed Maintenance

+

—

Losed= =6 ¢

pudridmdy @ o4 od Anb-§ Ly
% [93 /14, Tt 57178

BAY
pio T MO THY (Loloor

Q YT-( YW  piemmigs m«/(ﬂ))
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ANNEX M: Thermistor Inspection Template

Inspector Name: ‘)W’h\/ ,_\'Qﬁrl ) an l Ir?spectlon Date: At binsT PZ L \ (1
Inspector Signature / Prepared By:
Thermistor Information (*Some Information can be pre-populated from thermistor logs)
Site Name: For-E OV Landfill: 7T {9t 4
Thermistor Number: i /L. "’71’" T Inclination: € 7%
Datalogger modelno: Ay ey Datalogger cable download model: #C V{5, -
*Install Date: First Date Event Last Date Event
*Coordinates and Elevation N-Z] 595 199, 9E 548 434, Elev ¢, Y9
Length of Cable (m) Cable Lead Above Ground (m) =D %
Datalogger Serial # 0”(“00\-'\)( Nodal Points [ s j )
Good Needs Maintenance Description
Casing - O
Cover ) E’( 2 0
Data Logger Ij/ O
Cable I:/ |:|
Beads K B&tel |3 16 _panasto
Lock condition ND/ YA LI
Battery Installation Date wﬂ / MLK G) — — PRAZ2AGILY D@c 1
Battery Levels B Main Aux .
Manual Ground Temperature Readings
Bead ohins Degrees C Bead ohims Y4 Degrees C
g 47 [4. 1 i 08y -39
1 1.%2 (4. U 19 0. 8i ~Ycb
3 [.18 .9 ( 0.8 {11
Y 1, 06 .14 17 08  ~% 95
5 2.% 9.1¢ \} —_ 78/.0
G .92 —9.8% (v — 3819
9 J. 28 —1.9¢ (7 - 3 fi.0
© 0.8% —3 . 0v b 0,095 ~)p1.4S
Battery Information )
Batteries changed ? Yes M No Iﬂl Monitoring Year: 2/ & 6
Battery model number installed: By & \n\,6!;
Expected battery life (years): ?-zjj'q' Y (l “Lo‘l}a/ !"‘Qn"}_‘-{)

W
Datalo;ger Programming (Describe programming completed: beads and frequency)

Observations and Proposed Maintenance ﬁ@Ql} )
— (AWWABY To  NsAMAAY 63’/‘? v (€S

w— SWALPYY BAY BN Far WLB|7 Q{wa%[mzoﬁ;z )
Avs TG gwinLododd \O66TE o a%, 3/1,0\6 Q [:35TM

— AP AN Btk wus | 4 LR 7 s,
~ LoGgde. TimiE 4 Pare)  ({ /14 /{u‘ o5
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ANNEX M: Thermistor Inspection Template

Inspector Name: D AZAIN 74 [de il

Inspector Signature / Prepared By:

linspection Date: AtabixsT 4 ; AT

Thermistor Information (*Some Information can be pre-populated from thermistor logs)

Site Name: /~0¥%-Y I Landfill: 71 (0L LI
Thermistor Number: _ T&h - Inclination: @
Datalogger mode! no: mfé Datalogger cable download modet: (1§g,

*Install Date:

First Date Event ) Last Date E\)ent

*Coordinates

and Elevation

N Ty 9.7 E 384 707 7 Elev _©7, v

Length of Cable (m)

Cable Lead Above Ground (m) ~ A (S o

Datalogger Serial # 7 |{ 994'9 __ |Nodal Points {6

Thermistor Inspection

Casing

Cover

Data Logger
Cable

Beads

Lock condition

Good Needs Maintenance Description

W Lok CHAYGER

Battery Installation Date ” Uy, ? i
Battery Levels Main i L 34 v Ax \3‘ 32 Av
Manual Ground Temg‘erature Readings
Bead ohms” Degrees C Bead ohms v Degrees C
[ ) /5.8 v 1.zl 8.k
T [. Y3 /5‘3 (9 (.1 .5
= L4 f{;z /] [ a0 2.0
¢ 41 5 5 iz 0.3 0.3
> [45 (¢.8 1709 ]
{ 1.9 17 y_ 043 -7 7
o R . 5 16.7 s 0@ —Y%9
DAY (5.3 Tk R e

Battery Information

Batteries changed ?

Battery model number installed:

Expected battery life (years):

Yes zr No I:] Monltonng Year:

Zolé

ALBie & gl

2 - gnumygé %~ 209‘4\

Describe programming completed; beads and frequenc

Datalogger Programmin

N A

Observations and Proposed Maintenance

— RYBLACLE  fiPAnes  LT6in WTM Mo ULBl &k uusls garuun

~ PN 4Ry @ 15BNy oK Awg 2 ‘-‘3\5
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ANNEX M: Thermistor Inspection Template
Inspector Name: DML&L[!I WE WUQ[‘\ I Inspection Date: AtabisT 2 (ﬁ”'
é 2 (@] S— 4 -

Inspector Signature / Prepared By

Thermistor Information (*Some lnformatlon can be pre-populated from thermlstor logs)

Site Name: {W,—‘-r i, Landfil: 1 WL

Thermistor Number: ~ | /& = “ = 4; Inclination:

Datalogger model no: iy : Datalogger cable download model: ©C ¢ JA

“Install Date:  Ain 6 .M First Date Event Last Date Event
*Coordinates and Elevation NIFSUs 94D E 5845, o Elev "UJ.§
Length of Cable {(m) Cable Lead Above Ground (m) e e P

Datalogger Serial # ) 1| 948V Nodal Points | £,

Thermistor Inspection

Good Needs Maintenance Description
Casing g O
Cover g O
Data Logger O
Cable * Li/ O
f::: Zondition E 5( L rigy (o
Battery Installation Date MM KVIL . /
Battery Levels . Main ¢ ’ ’/ ‘5”/ vV Aux ]3. 3¢V
Manual Ground Temperature Réadings .
Bead ohms Degrees C Bead ohms Degrees C
i [ty (.86 1€ [Lodr §.hA
PR TR 9 [ew 4932
> [ M3 1%,17% 1 g.99® | 357
- l.W25 (6. 538 [ 03360 — 0.708
3 [ve? [§. 843 0,957  —\.238
¢ 1174 [, 336 ¥ 0.8 7,6
I AL/ (B iz 93]
S 1%,2p%7 .y b 0.5y  — 5,39
g:tttt_gg?;nm—g:ﬁ? Yes lz/ ‘No |:I Monitoring Year: Zol 4

Battery model number installed: geeiss % "»*.L?‘J, \ N

Expected battery life (years): - 4 7 0z - \
ﬂ_(v_";&&&iy

Datalogger Programming (Describe programming completed; beads and frequenc

NowE

Observations and Proposed Maintenance

— Los6a  poAIE 16, Coianego @ (LTPvy owmn
< REPLACEL (PPARYY W L6 W ew W) 4 WuBls Pameus
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ANNEX M: Thermistor Inspection Template

Inspector Name: ﬁll N )y ’ llnspection Date: At/!(;“ ) 4 ‘
Inspector Signature / Prepared By: Q‘.’-—‘_\__\
Thermistor Information (*Some information can be pre-populated from thermistor logs)
Site Name: ToL ~ 4 Landfil._ 16 0
Thermistor Number: VI-{0 ' Inclination: 90Y (Veen
Datalogger model no: a2 Datalogger cable download model: , , 57
*Install Date: R First Date Eyent Last Date Event
*Coordinates and Elevation N 5045 ‘ﬁtﬁz 5¢8 JY7e, 1 Elev “L3. 4
Length of Cable (m) Cable Lead Above Ground (m) l(,\_\\
Datalogger Serial #0734 094 Nodal Points } & ’
|
Thermistor Inspection
Good . Needs Maintenance Description
Casing = O e
Cover ] & JapP <o 2/ b v
Data Logger =2 O YA
Cable = O \ J
Beads ] O
Lock condition O & R Lycisy)
Battery Installation Date 200% / 3 L{t‘)c&!ﬁ N Aarsyiv W ﬂy
Battery Levels Main . () Aux ™ ,
Manual Ground Temperature Readings
———————————
Bead ohms-/ Degrees C Bead ohms—/ Degrees C
' .45 /6. 73 T o0.t1 4.7
2 1,3 Ji.63 o o.g0 ~.74
3 Wi 6. 7 7 0.79 = S,ai
Y |, o 3.23 . 0. 78  -5.53
¢ D.9¢ ~0.01 'S o 77 -5, 77
3 091 - O 8% ¢ O. 7?7 -5.26
¥ 0 ‘gb - 2,67 /s O —
Battery Information .
Batteries changed ? Yes No Monitoring Year: ZQ , ()
Battery model number installed: ALB]T A G\“Ri R
Expected battery life (years): e o

. ‘/
Datalogger Programming (Describe programming completed; beads and frequency)

Observations and Proposed Maintenance . Bk 7
Va4 TO B awnr e (@@71’(‘%[@ Ly

Doorlocd with nerd bablerg (WE-m < ((a1) © LLHSPM o/ Ao 316
clock © 17014 +e 3142 @ fF00



Appendix B4
FOX-4 Thermistors Field Sketch



R0 oy Zojt 5@NES rorEg

i
. o solicate CENERAL NOTES:
\ Reel abels m- e Beld 1. ALL COORDINATES ARE REFERENCED TO
Merm/f 7%'# Ip in The WL NADB3 (CSRS), UTM ZONE 19N, ALL
. OI'A' ﬁ'/ﬁﬂ‘?/?f-d\f ELEVATIONS REFER TO GEODETIC DATUM.
| an J on o’ 2. ALL OMENSIONS ARE IN METRES UNLESS
| ND- ofata aot ofbeinloadty
ki

|
&_\_/
ACLSEY SURVEY CONTROL MONUMENT (1)

i 3l fraonme | § S

MONITORING WELL LOCATION (B)
peJ

ACLS&?

588 500
588 600 |

LEGEND:

|~ NON=HAZARDOUS
WASTE LANOFILL

CONCRETE PAD

_$‘ VERTICAL GROUND TEMPERATURE
CABLE LOCATION (10}

) MONITORING SOIL SAMPLE
LOCATION (8B)

BL)  tvPe 1 cranuLAR FiILL

6 BODY OF WATER

NON—HAZARDOUS WASTE LANDFILL
TIER I DISPOSAL FACILITY
NON—HAZARDOUS WASTE LANDFILL MONITORING WELLS (AS—BUILT)
FINAL GRADING (AS—BUILT)
UTM COORDINATES

UTM COORDINATES NO. ELEV.
NO. ELEV. NORTHING EASTING

ol (B MWI1—01] 7 506 130.8 | 588 468.4 | 21.0
510 | 7986 1137 | 586 4378 1 221 MWI1-02| 7 586 046.4 | 588 459.4 | 195 ||
SUl_1_7aseehions | S8A a6 21 Il span MWI1—03| 7 596 0259 | 588 5243 | 203
512 | 7 596 064.6 | 5855002 | 239 MWI1-04 | 7 595 961.2 | 588 536.5 19.'2"|
513 | 7 506 046.4 | 588 5040 | 239 MWI1-05| 7 585 911.0 | 568 4504 | 186 ||
514 | 7596 0688 | 5854238 | 221 MWI1-06] 7 595 926.0 | 588 3526 | 18.0 ||
NOTE: MWi2-07| 7 595 977.0 | 588 334.9 164 |
588 361.3 18.7 ||

COORDINATE POINTS AND ELEVATIONS PROVIDED -
ARE TO THE FINAL GRADE OF THE TYPE 2 Cipo.) BB R
TIER I DISPOSAL FACILITY

GRANULAR FILL CAP PRIOR TO THE PLACEMENT OF
THE TYPE 1 GRANULAR FILL ON THE SIO€ RL.OPES. GROUND TEMPERATURE CABLES (AS—-BUILT)
COMMEMORATIVE. PLAQUE UTM COORDINATES

APPROX. LOCATION,
¢ Logarn) TIER T DISPOSAL FACILITY N e T s | %

FINAL GRADING (AS—BUILT) vT-3 7 596 002.9 588 436.3 22.5

UNE LANDFILL
)

MW11-03

MW2-07
¥

plondry
Boffin DEW Line Monitoring\Londfill Orowings as per DND\FOX-4.4 YEAR 1.dwg

Jut 1B, 2014 - 11:2om - USER

{ NO UTM COORDINATES ey VI-4 | 7 596 033.0 | 588 457.8 22.7

[} um-oq_q} . NORTHING EASTING T vi-5 | 7 595 9891 | 588 481.2 22.6

ot ;' i 520 | 7 506 047.1 | 588 4.5 | 217 Vi-6 | 7596 005.7 | S8B 4742 | 231

":!!", ("“4']“ . 521 7 596 021.5 588 501.6 221 vi=7 7 595 949.9 588 398.2 22.4

N S e 522 | 7 595 o336 | 588 4918 | 221 VI-8_| 7 505 6755 | 568 4057 | 23.2

. L‘J‘g‘: T 623 | 7505 975.7 | 588 4855 | 24.3 VI-8 | 7 595 947.7 | 588 4540 | 235

- SRR | ner 1 oidposAL FacLITY 624 | 7 595 9201 | 586 4722 | 233 vi-10 | 7595 956.9 | 588 479.7 | 239

625 | 75959543 | sea3das6 | 23 | | L
626 | 7 506 001.4 | 588 397.0 | 23.2 s
MW11-06 1 NOTE: R
8 COORDINATE POINTS AND ELEVATIONS PROVIDED -
‘ T AR e — =
GRANULAR FILL

THE TYPE 1 GRANULAR FILL ON THE SIDE SLOPES. SENES Consultants

ARSIy . AN £ ARCADIS COMPANY
' 895 800 N 73585900 N SURVEY CONTROL MONUMENTS

UTM CODRDINATES PUBLIC WORKS AND GOVERNMENT

l\'\"‘“ No. ELev. DESCRIPTION SERVICES CANADA
NORTHING il 2014 DEW LINE MONITORING
CLS52 | 7 596 134.413 | 568 421.327 | 19.969 | 18mm DIA. REBAR AND CAP PROGRAM
FOX-4 CAPE HOOPER, NUNAVUT

NON-HAZARDOUS WASTE LANDFILL AND
TIER Il DISPOSAL FACILITY

SAMPLE LOCATION PLAN
Pesn®r p AL fomesdBs 0FG. TR 350600515
B JULY 2014 &R 1250 imFIGURE 15

2:\350000 Series\330600-515




Appendix B5
FOX-4 Monitoring Well Log Sheets



ANNEX J: Monitoring Well Sampling Log (Complete All Fields)

Site Name: Fox Y Landfill Name:  S+A+i0n ofQ o
Monitoring Well ID: Mw-1

Sample Number(s) include dups.: s

Bottles filled (by parameter type): &

Date of Sampling Event: Aovg H Time: /7.4 0O
Weather: F 20 Sunay

Names of Samplers: IR, K [ 7

Description of Well Condition and Surrounding ground conditions (note ponding of water):
Bentonita *—N&'\&"’Pouqaé_u'g loeu-!o/\d well 1 cosiag, 2moved CASiag s SA4do

Lock (condition, presence, model, manufacturer): oK
Pre-Measured Data (From Water Well Record Log)

*Depth of well installation (cm)= Diameter of well (cm)=

“Depth to top of screen (cm)= Length screened section (cm)=

note: *depths are from ground surface

Field Measurements

Measurement metho tape, etc):
Well pipe height above ground (cm) ( to top of pipe)=
Static water level (cm) from top of pipe =

Static water level (cm) (below ground surface) calculated =

Measured well refusal depth (cm) (measure after sampling)= Y49 ) em d’“f
Static volume of water in well (mL)=

Evidence of sludge or siltation;

Thickness of water column (ecm)=
Free product thickness (mm)=

Purging Information Summary*
Purging/sampling equipment, sampling technique
and equipment calibration information:

Well purged (Y/N):

Volume Purged (L) (note muitiple
purging events if applicable):

I S e e S &% o LR L i

pH
Conductivity (uS/cm)
Turbidity (NTU)

Temperature (degC)

Recharge Rate:

Visual/olfactory observations (incl. colour, odour,
presence of free product/sheen/globules,
siltation...):

Decontamination of sampling equipment

Type of decontamination fluid (s): <oAp , WAk~ CJ{C, ~ nde ,\[;L 2 e be

Number washes: Number rinses:

Other Relevant Comments: M mc woler i n will dye o ‘_,\gQ,\,l Fancdal & oL

CA g'/\g ~ @ly ﬁ Not abtoched pro p.w‘(ﬁt
* Complete field notes Including full suite of water quality indicator paraméters VS time as per EPA low flow sampling procedures

should be apended to this summary.




I T b R e ———— - S —————————e
ANNEX J: Monitoring Well Sampling Log (Compiete All Fields)
Site Name: Co v &f Landfill Name:  h\¢ peud

Monitoring Well ID: ML) - 2
Sample Number(s) include dups.:
Bottles ﬁllgd (by parameter type): At/

Date of Sampling Event: ~Aog Time: /¢ * 30
Weather: + 2 Sunay 4
Names of Samplers: <8 '

Description of Well Condition and Surrounding ground conditions (note ponding of water):
o//‘q Groved , cA S.ne Pon ded o vuader ana Dente aibe slosue ﬂ.pq

Lock (oon@tic’m, presence, model, manufacturer): No Locl Ao, S Croceia {oe 12

Pre-Measured Data (From Water Well Record Log)
*Depth of well installation (cm)= Diameter of well (cm)=

“Depth to top of screen (cm)= Length screened section (cm)=
note: “depths are from ground surface

Field Measurements
Measurement method (interface probe, tape, etc):

Well pipe height above ground (cm) ( to top of pipe)= EC Chn
Static water level (cm) from top of pipe = 24 C o
Static water level (cm) (below ground surface) calculated = / l b cm

Measured well refusal depth (cm) (measure after sampling)=
Thickness of water column (cm)= Static volume of water in well {mL)=

Free product thickness (mm)= Evidence of sludge or siltation:

Purging Information Summary*
Purging/sampling equipment, sampling technique
and equipment calibration information: Peis e\ pump

Well purged (Y/N): Recharge Rate:
Volume Purged (L) (note muitiple
purging events if applicable):

T T

TS
e
el

oo fa
o2,

pH
Conductivity #8/cm) S
Turbidity (NTU)
Temperature (degC)

Visual/olfactory observations (incl. colour, odour, ——=> oh\ar saa
presence of free product/sheen/globules, Clo La‘ﬁ , MO ody
7

siltation...):

Decontamination of sampling equipment
\;\)O\HW /SOA{-‘ s M 64 l\\J \ \( /\A—Qf -C.,\_ﬁtt Pelo b'& Q/l _ﬁ,pogr_n..\g\.g

Type of decontamination fluid (s):
Number washes: Number rinses: Tobig
Other Relevant Comments: _@A) tle d Casna s acces < oell.

3

* Complete field notes including full suite of water quality indicator parameters VS time as Per EPA low flow sampling procedures

should be apended to this summary.




ANNEX J: Momtormg Well Sampling Log (Complete Al Fields)

Site Name: Fox 4 Landfill Name: Helr Pad Land £ 7
Monitoring Well ID: Mw-3

Sample Number(s) include dups.: B

Bottles filled (by parameter type): A

Date of Sampling Event: Ao L4 Time: /7 :00
Weather: —+ 3 O{ LA

Names of Samplers: TH, KL

Description of Well Condition and Surrounding ground conditions (note ponding of water):
Bw-k—om“-t bul&a mq FZDM Casin =

Lock (condition, presence, model manufacturer): a K
Pre-Measured Data (From Water Well Record Log)

*Depth of well installation (cm)= Diameter of well (cm)=

*Depth to top of screen (cm)= Length screened section (cm)=

note: *depths are from ground surface

Field Measurements
Measurement methodape, etc):
Well pipe height above ground (cm) ( to top of pipe)=
Static water level (cm) from top of pipe =

Static water level (cm) (below ground surface) calculated =
Measured weli refusal depth (cm) (measure after sampling)= [08.5 em 07 /\7
Thickness of water column (cm)= Static volume of water in well {mL)=
Free product thickness (mm)= Evidence of sludge or siltation:

Xoem

Purging Information Summary*
Purging/sampling equipment, sampiing technique
and equipment calibration information:

Well purged (Y/N): Rechérge Rate:
Volume Purged (L) (note multiple
purging events if applicable):

e

[ e
o J

Conductivity (uS/cm)
Turbidity (NTU) -
Temperature (degC)

Visual/olfactory observations (incl. colour, odour,
presence of free product/sheen/globules,

siltation...):

Decontamination of sampling equipment
Type of decontammatan flud (s): ScAp wwater delon 1 /\-LQI‘-[—\oku fro be

Number washes: L Number rinses:

Other Relevant Comments: i i / /
7

* Complete field notes including full suite of water quality indicator parameters VS time as per EPA low flow sampling procedures

should be apended to this summary.




ANNEX J: Monitoring Well Sampling Log (Complete All Fields)
Site Name: Fox Y Landfill Name:  L{e /.. . L Pad
Monitoring Well ID: M~ b
Sample Number(s) include dups.: —
Bottles filled (by parameter type): V=

Date of Sampling Event: Ao ot/ Time: /S SO
Weather: 2.0 Svang , Slight breez e
Names of Samplers: 78

Description of Well Condition and Surrounding ground conditions (note ponding of water):
C/ry Grovad, v denc e o'F fro s4 Ll'ﬂ"l"\a\ CaSing Aeﬂﬁn;t—i S(uc‘7& i CAS g

Lock (condition, presence, model, manufacturer): C<plnos d Loce
Pre-Measured Data (From Water Well Record Log)

*Depth of well installation {cm)= Diameter of well (cm)=

*Depth to top of screen (cm)= Length screened section (cm)=

note: *depths are from ground surface
Field Measurements
Measurement method (interface probe, tape, etc): ~( n e~ Qq pro ho
Well pipe height above ground (cm) ( to top of pipe)=
Static water level (cm) from top of pipe =

Static water level (cm) (below ground surface) calculated =

Measured well refusal depth (cm) (measure after sampling)= JO 3em drucee//
Static volume of water in well (mL)=

Evidence of sludge or siltation:

Thickness of water column (cm)=
Free product thickness (mm)=

Purging Information Summary*
Purging/sampling equipment, sampling technique
and equipment calibration information:

Well purged (Y/N): Recharge Rate:
Volume Purged (L) (note multiple
purging events if applicable):

Conductivity (uS/cm)
Turbidity (NTU)
Temperature (degC)

Visual/olfactory observations (incl. colour, odour,
presence of free product/sheen/globules,

siltation...):

Decontamination of sampling equipment

Type of decontamination fluid (s): /. 0ter Seap Myl vater decon [ fec2
( Numberrinses: 2

Number washes:
Other Relevant Comments:

* Complete field notes including full suite of water quality indicator parameters VS time as per EPA low flow sampling procedures
should be apended fo this summary.




ANNEX J: Monitoring Well Sampling Log (Complete All Fields)
Site Name: Fox 4 Landfil Name: < a0 Apen Lo d Qo
Monitoring Well ID: Mo -9
Sample Number(s) include dups.: 4 oag .
Bottles filled (by parameter type): oo

Date of Sampling Event: Ar.,‘. u_g\- yt Time: 77 {5
Weather: +22 )t 5 (b ree e
Names of Samplers: S/ KR ,

Description of Well Condition and Surrounding ground conditions (note ponding of water): po Lui
wo."u' im cea..S‘:f\—\ e.LaOcJQ '

Lock (condition, presence,vmodel, manufacturer): rep [A.C,b- & o wn o L.
Pre-Measured Data (From Water Well Record Log)

*Depth of well installation (cm)= Diameter of well (cm)=

“Depth to top of screen (cm)= Length screened section (cm)=

note: *depths are from ground surface

Field Measurements

Measurement method ((ﬁterface prabe, tape, etc):

Well pipe height above ground (cm) ( to top of pipe)= O
Static water level (cm) from top of pipe = 1R ;l" 1.

Static water level (cm) (below ground surface) calculated = e =
Measured well refusal depth (cm) (measure after sampling)= 'Yq T

Static volume of water in well (mL)=
Evidence of sludge or siltation:

Avhé gw“(‘ \cU\\"f‘tL‘k Cmc[ L»J‘\_*\-U

Thickness of water column (cm)=
Free product thickness (mm)=

Purging Information Summary* 1
Purging/sampling equipment, sampling technique Q — wthin ¢ Hs Ca %*-
and equipment calibration information: Wea g ,g_"r‘(‘-\ E

Well purged (Y/N): Recharge Rate:

Volume Purged (L) (note multiple
purging events if applicable):

Conductivity (uS/cm)
Turbidity (NTU)
Temperature (degC)

Visual/olfactory observations (incl. oof(,odour,
presence of free product/sheen/globules,
siltation...):

Decontamination of sampling equipment
Type of decontamination fluid (s):

Number rinses:

Number washes:
Other Relevant Comments: M&L [a ,ls Ly fé i ,\//LML c,,fAl [
J' A 2108 ')m/o ké [I E‘(ﬂ ‘Mg' \GJ\ n u{\\

* Complete field notes including full suite of water qualﬁy ihdicator parameters VS time as per EPA low flow sampling procedures
should be apended to this summary.




ANNEX J: Monitoring Well Sampling Log (Complete All Fields)
Site Name: Fos 4 Landfill Name: < tarion Ase. fand Tl
Monitoring Well ID: M R
Sample Number(s) include dups.:
Bottles filled (by parameter type):

Date of Sampling Event: Hog & [14 Time: /< 0B
Weather: 7 20% Lonny  Sligwy breces
Names of Samplers: SA/KR

Description of Well Condition and Surrounding ground conditions (note ponding of water):

vaina= a/f“y W‘vwd. Lasing -’: Vxr pustud v p (pendonide)

Lock (condition, presence model manufacturer) Cho~aed Tt €lprn
Pre-Measured Data (From Water Well Record Log)

*Depth of well installation (cm)= Diameter of well (cm)=

“Depth to top of screen (cm)= Length-screened section (cm)=

note: *depths are from ground surface

Field Measurements
Measurement method (interface probe, tape, etc): 7o dar Fu cx OCobe
Well pipe height above ground (cm) ( to top of pipe)=
Static water level (cm) from top of pipe =
Static water level (cm) (below ground surface) calculated = gz

Measured well refusal depth (cm) (measure after sampling)= /OL. 2 e gy
Thickness of water column (cm)= Static volume of water in well {mL)=

Free product thickness (mm)= Evidence of sludge or siltation:
Evidonce of 5{udge bemkenty

Purging Information Summary*
Purging/sampling equipment, sampling technique
and equipment calibration information:

Well purged (Y/N): Recharge Rate:
Volume Purged (L) (note muitiple
purging events if applicable):

e s

Conductivity (uS/cm) .
Turbidity (NTU) ) ~
Temperature (degC) ) -

Visualfolfactory observations (incl. colour, odour,
presence of free product/sheen/globules,

siltation...):

Decontamination of sampling equipment a0

Type of decontamination fluid (s): £ 6o, ualer nler [aa pQ()b
Z Number rinses: ]

Number washes:
Other Relevant Comments:

* Complete field notes including full suite of water quality indicator parameters VS fime as per "EPA low flow sampling procedures
should be apended to this summary.




ANNEX J: Monitoring Well Sampling Log (Complete All Fields)
Site Name: Foe d Landfill Name: S