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EXECUTIVE SUMMARY

Parks Canada Agency (PCA) retained EBA Engineering Consultants Ltd., operating as EBA, A Tetra Tech
Company (EBA) to review previous environmental reports available for the Garden River Community
Airstrip and Old Landfill, conduct a remediation options analysis and provide Remediation Action Plans
(RAPs)(including Class C cost estimates) for these sites. The Garden River Community is a part of the Little
Red River Cree Nation and is located at the western edge of Wood Buffalo National Park in Alberta. The
location of Garden River is shown on Figure 1 and the Community Airstrip and Old Landfill locations are
shown on Figure 2.

The Community Airstrip is located at the northern end of the community of Garden River and is currently
in use. The unpaved airstrip was constructed in the 1960s for use by the sawmill that was previously
located in the community. The Old Landfill is located at the eastern end of the community of Garden River,
approximately 500 m south of the Community Airstrip. The Old Landfill is understood to have been
excavated and operated without a liner in place. The volume and composition of waste at this site is
understood to be highly variable, as no restrictions were imposed on disposal. It is understood that dump
closure in this area consisted of covering waste with fill/soil when the dump site was abandoned in 1998.
The Old Landfill comprises an approximate 4,000 m2 area with additional off-site debris areas
(approximately 2,000 m2) both north and south of the landfill. In this report, references to the Old Landfill
site include both the Old Landfill and adjacent debris areas. The locations of Old Landfill and debris areas
are shown on Figure 4a.

Findings

EBA reviewed the four previous environmental investigation reports available for these sites. Based on the
reports review, the impacted soil volume at the Community Airstrip is estimated to be 250 m3 where
identified parameters of concern were benzene, toluene, ethylbenzene, xylenes (BTEX) and petroleum
hydrocarbon fractions F1 and F2. Hydrocarbon impacts are limited to surface soils to a maximum depth of
1 m below grade (mbg) (see Table C for details). At the Old Landfill site, the impacted soils are estimated to
be 7,200 m3 where metals were the main parameters of concern. The impacted soils are limited to the
surface soils to an approximate depth of 1.5 mbg (see Table E for details). Figures 3a and 4a show the
estimated impacted areas at the Community Airstrip and Old Landfill sites, respectively.

EBA assessed remediation options to determine the most feasible options that could be implemented for
both the sites by considering the identified parameters of concern, on and off-site conditions and site
locations (see Tables G and H in the report for details). Based on the remediation options analysis, EBA
provides four feasible options for each site for consideration. These options are summarized in the
following tables.
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Remediation O

tions for Hydrocarbon Impacted Soils at Community Airstrip

Class C Flexibility
Options Cost Time Location
Estimate Pros Cons
= Time involved to remediate soils could
. be substantial
Option 1 - " Cost effective = Toxic by-products may be produced
Excavation and | $210,000 Years On/Off-site |= Can be carried out on-site i i ) i
Landfarming or off-site = Microbial action may be impacted by
salts, metals, and trace organic
compounds
= May be restrictions at landfill location
= Expensive transportation costs
Option 2 - = Simplest remediation = Potential human and ecological risks in
Excavation and method the event of an accident during
Landfill Disposal | $200,000 [J\Zyesktso Off-site  |= Appropriate for soils with | transportation
at Rainbow high levels of = Regulatory liaison delays
Lake, AB contaminants = Impacts to roads
= Greenhouse gas emissions by tracks
= Accidental spills
Option 3 -
Excavate and
Depﬁzlrt](;gl:ﬂew $150,000 Days Off-site = Please, see Option 3 in Table J below
Construct at Old
Landfill Site
Option 4 -
Excavate and
Deposit in New
Landfil $250,000 Days Off-site = Please, see Option 4 in Table J below
Construct 3 Km ' '
West of

community of
Garden River
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Remediation Options for Impacted Soils at Old Landfill

Class C Flexibility
Options Es(tiicr)ns;te Time Location Pros Cons
= Contaminated soils remains on-site
= Future monitoring (groundwater
monitoring) required to verify soil
leaching to groundwater and
groundwater transport not occurring
= Lower cost = Soil cap thickness and design must
Option 1 - = Less time period possible ensure no human or ecological access
Capping and | $1,570,000 | Weeks On-site  |= pPotential end land uses — to soils.
Monitoring pasture, recreational, = Soil cap must be maintained in
cultivation, and forestry perpetuity.
= Clay cap may increase the build-up of
landfill gas and venting may be
required.
= Restricts nearby for residential
development
= May be restrictions at landfill location
= Expensive transportation costs
Option 2 - = Potential human and ecological risks in
Excavation = Simplest remediation the event of an accident during
and Landfill ) method transportation
Disposal at $3,920,000 | Weeks Off-site = Appropriate for soils with = Regulatory liaison delays
Rainbow high levels of contaminants |= Overall costs are high
Lake, AB = Impacts to roads
= GH6 emissions
= Accidental spills
= AESRD may not approve the location
of the new landfill
= Additional cost for constructing and
capping new landfill
= Continued groundwater monitoring
Option 3 - required
Exgavate gnd « Simplest remediation = Regulatory liaison delays
Disposal in method = Contaminated soils remain on-site
New Landfill $1,960,000 Weeks Off-site - Appropriate for soils with = Soil cap thickness and design must
Construct at high levels of contaminants | €nSure no human or ecological access
Old Landfill to soils.
site

Soil cap must be maintained in
perpetuity.

Clay cap may increase the build-up of
landfill gas and venting may be
required.

= Lack of feasibility for residential
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Remediation Options for Impacted Soils at Old Landfill

Class C Flexibility
Options Es(tiic;]s;te Time Location Pros Cons
development
= AESRD may not approve the location
of the new landfill
= The proposed site has not been seen if
it is suitable place for new landfill
= Additional cost for constructing and
capping new landfill
Option 4 - = Simplest remediation = Continued groundwater monitoring
Excavate and method required
Deposit in New = Appropriate for soils with = Potential human and ecological risks in
Corent | 3270000 e | Orate | [ e et e s
West of the = Could be sited at old = Regulatory liaison delays

Community of
Garden River

Lagoon east of community
if conditions are favorable

= Soil cap thickness and design must
ensure no human or ecological access
to soils.

= Soil cap must be maintained in
perpetuity.

= Clay cap may increase the build-up of
landfill gas and venting may be
required.

Findings of the previous reports review identified that select metal concentrations in groundwater

exceeded the applicable guidelines.

Community Airstrip and Old Landfill,
Columbia - Franz, 2011 concluded that there were exceedances of metal concentrations but they were not
due to the Old Landfill site.
(discussed in detail in Section 5.0 of the report), elevated concentrations of select metals in groundwater
were considered to be naturally occurring and/or not due to on-site activities. Therefore, a remediation
option analysis and action plan was not considered applicable for groundwater at either the Community
Airstrip or at the Old Landfill and focussed on soils only.
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1.0 INTRODUCTION

Parks Canada Agency (PCA) retained EBA Engineering Consultants Ltd., operating as EBA, A Tetra Tech
Company (EBA) to review previous environmental reports available for the Garden River Community
Airstrip and Old Landfill, conduct a remediation options analysis and provide Remediation Action Plans
(RAPs), including Class C cost estimates, for these sites. The Garden River Community is a part of the Little
Red River Cree Nation and is located at the western edge of Wood Buffalo National Park in Alberta. The
location of Garden River is shown on Figure 1 and the Community Airstrip and Old Landfill locations are
shown on Figure 2.

1.1 Scope of Work

The scope of work for this project included the following:

= Reviewing historical reports (referenced in Section 1.2) available for both the sites and preparing
figures showing potentially impacted areas at these sites;

* Summarizing specific environmental concerns/parameters of concern identified at these sites using
the historical reports;

= Estimating the impacted soil and/or groundwater volumes based on the findings of the historical
reports review;

= Assessing the potential risks associated with the identified parameters of concern at the sites,
including impacts to surface and subsurface soils and to groundwater;

*= Conducting a remediation options analysis to assess feasible/appropriate options for each site;
* Preparing Remediation Action Plans (RAPs) for both sites; and

= Preparing a report summarizing the reports review, risk analysis, remediation options analysis and
RAPs.

1.2 Previous Investigations

EBA reviewed the following reports available for the Community Airstrip and Old Landfill sites:

= EBA Engineering Consultants Ltd. (EBA). 2006. Phase 1 (Modified) Environmental Site Assessment,
Garden River Indian Reserve, Little Red River Cree Nation, Wood Buffalo National Park, Alberta.
Report Prepared for Public Works and Government Services Canada. (EBA File: 5101390);

= AMEC Earth and Environmental (AMEC). 2006. Phase I Environmental Site Assessment, Garden River
Land Claim Selection Areas, Wood Buffalo National Park, Alberta. Report prepared for AMEC
Infrastructure Limited then provided to Indian and Northern Affairs Canada (INAC) and Little Red
River Cree Nation (LRRCN). (AMEC File: EE-24794);

= EBA Engineering Consultants Ltd. (EBA). 2009. Contaminated Site Assessment, Initial and Detailed
Testing Programs, Wood Buffalo National Park, various Locations in the Community of Garden River,
Alberta. Report Prepared for Parks Canada Agency. (EBA File: C22101178); and
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*= Columbia Environmental Consulting Ltd. (Columbia) and Franz Environmental Inc. (Franz). 2011.
Detailed Site Assessment, Garden River Old Dump in Wood Buffalo National Park. Prepared for Parks
Canada Agency. Columbia - Franz File: 2018-1001.

2.0 SITE DESCRIPTION

There were two separate areas investigated in the Garden River community: the Community Airstrip and
the Old Landfill.

The Community Airstrip is located at the northern end of the community of Garden River and is currently
in use. The unpaved airstrip was reportedly constructed in the 1960s for use by the sawmill that was
previously located in the community.

The Old Landfill is located at the eastern end of the community of Garden River, approximately 500 m
south of the Community Airstrip. The Old Landfill is understood to have been excavated and operated
without a liner in place. The volume and composition of waste at this site is understood to be highly
variable, as no restrictions were imposed on disposal. It is understood that dump closure in this area
consisted of covering waste with fill/soil when the dump site was abandoned in 1998. The Old Landfill
comprises an approximate 4,000 m2 area with additional off-site debris areas (approximately 2,000 m?2)
both north and south of the landfill. In this report, the Old Landfill site includes both the Old Landfill and
adjacent debris areas. The locations of Old Landfill and debris areas are shown on Figure 4a.

For reference, select information (select tables and figures) from the previous reports are included in
Appendix A of this report.

2.1 Regional Geology

Garden River is located in the Peace River Lowlands and the general area includes an active floodplain,
terraces and levee deposits. The floodplain includes old cut-off channels and sloughs that are flooded much
of the year. They are level to depressional; the water table is at or near the surface and drainage is poor.
The alluvium is composed of stratified, stone-free, friable silts and sands with an average depth of 3 to 6 m.
The terraces occur between 4 to 10 m above mean river level. They are level to depressional and are
composed of stratified, uncompacted, non-stony silty clays to very fine sands. The levee deposits are found
on top of the terraces 30 m above the river. The terrain is almost level but slopes slightly away from the
river. The soils are stratified silt loams of alluvial origin and the drainage is good (AMEC, 2006).

2.2 Site Geology

As per the Atlas of Canada, surficial materials comprise alluvial deposits along the Peace River. Soils at the
sites generally range from silt to sand to gravel, with clay stringers in the upper 7 m. Sand and gravel is
generally located six metres below ground surface. No permafrost was encountered during site
investigations (Columbia - Franz, 2011).
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2.3 Site Hydrogeology

Groundwater is expected to follow local topography and discharge into the Peace River. The on-site
groundwater flow direction inferred from groundwater elevation data collected in December 2010 was to
the south-southeast toward the Peace River (see Figure 2 from Columbia - Franz, 2011 in Appendix A).

2.4 Potential Contaminant Transport Implications

Based on the Columbia - Franz, 2011 report, particle size analyses and borehole logs indicated sand and
gravel at the groundwater table. Successful slug tests could not be performed because the monitoring wells
recharged so quickly that accurate measurements could not be taken, indicating a high hydraulic
conductivity. Sieve analysis data and corresponding literature values indicated the hydraulic conductivity
to be 103 m/s to 10* m/s. Assuming the hydraulic conductivity of 10-* m/s, a gradient of 0.01 m/m, and
sand and gravel porosity to be 25%, the groundwater flow velocity was calculated to be 136 m/year.

The Peace River is located approximately 850 m and 250 m south of the Community Airstrip and Old
Landfill, respectively. Considering the groundwater velocity of 136 m/year and the groundwater direction
being south-southeast, Columbia and Franz considered that potential leachate (if any) from the Old Landfill
would have reached monitoring well 2018-10BH-3M at the time of sampling in 2010. See Figures 3a
and 4a for groundwater monitoring well locations at the Community Airstrip and Old Landfill, respectively.

3.0 APPLICABLE GUIDELINES

The following guidelines were used in the previous reports for comparison against the soil and
groundwater analytical results: (Note: some applicable guidelines changed between 2006 and 2011)

Community Airstrip and Old Landfill (EBA, 2006)

Alberta Environment (AENV). 2001. Soil and Water Quality Guidelines for Hydrocarbons at Upstream Oil
and Gas Facilities, Natural and Residential area land use; and

Canadian Council of Ministers of the Environment (CCME). 2003. Canadian Environmental Quality
Guidelines, Residential land use.

Community Airstrip and Old Landfill (EBA, 2009)
AENV. 2008. Alberta Tier 1 Soil and Groundwater Remediation Guidelines, Residential /Parkland land use;

CCME. 2007. Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health,
Residential /Parkland land use;

CCME, 2007. Canadian Water Quality Guidelines for the Protection of Aquatic Life; and
Health Canada. 2008. Guidelines for Canadian Drinking Water Quality.
01d Landfill (Columbia - Franz, 2011)

CCME, 2007. Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CSQG),
Agricultural land use;
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CCME, 2008, Canada-Wide Standards for Petroleum Hydrocarbons in Soil, Tier 1 Levels for Agricultural land
use in fine-grained surface soils and coarse-grained sub soils;

CCME, 2010. Federal Interim Groundwater Quality Guidelines, Generic Guidelines for Agricultural land use;
and

Health Canada, 2010. Guidelines for Canadian Drinking Water Quality.

3.1 Current Applicable Guidelines

Based on the reports review, TOR and client discussions, the following guidelines will be used for risk
assessment and remediation purposes as a part of the remediation options analysis.

CCME, 2008. Canada Wide Standards for Petroleum Hydrocarbons, Agricultural and Residential land use
(coarse-grained soils);

CCME, 2007. Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CSQG),
Agricultural and Residential land use (coarse-grained soils);

CCME, 2010. Federal Interim Groundwater Quality Guidelines, Agricultural and Residential land use
(coarse-grained soils); and

CCME, 1999. Canadian Water Quality Guidelines for the Protection of Aquatic Life, Agricultural and
Residential land use (referred in Canadian Interim Groundwater Quality Guidelines).

Any amendments in these guidelines should be considered at the time of remediation.

The CCME guidelines provide generic numerical standards corresponding to four generic land use
scenarios: (i) Agricultural; (ii) Residential/Parkland; (iii) Commercial; and (iv) Industrial. Based on the
land use considered in the previous environmental investigations, TOR and discussion with the client, the
most appropriate land use categories are deemed to be Agricultural and Residential/Parkland land uses.

For the exposure pathway assessment (discussed below), the Marine Life pathway was not considered as
there is no marine water in the Garden River area. All other potentially complete pathways were
considered for remediation and/or risk assessment analysis.

3.2 Exposure Pathway Assessment for Community Airstrip

Based on the remediation options analysis (discussed in detail in Section 6.0), the remediation options for
this site include removal of all hydrocarbon impacted soils. Therefore, the Tier 1 approach was considered
for remediation purposes as was used in the previous investigations. In the Tier 1 approach, all exposure
pathways are considered applicable regardless of the site conditions, and the guidelines have been
developed using a number of conservative assumptions regarding site conditions at and in the vicinity of
the site.
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3.3 Exposure Pathway Assessment for Old Landfill

3.3.1 Soil

The Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CCME, 2007)
were used for comparison to the soil analytical results. For Agricultural and Residential land use
categories, two potentially complete pathways are available for the parameters of concern. These
pathways are human soil ingestion and ecological soil contact. It should be noted that CCME considers that
these pathways are only potentially complete for soils up to 1.5 m deep (surface soils). Soil samples that
are deeper than 1.5 m were therefore removed from further consideration. Table A presents the identified
parameters of concern, available pathways, and guidelines. Upon completion of the data review, it was
found that only two sampling locations had analytical soil concentrations exceeding the above
pathway-specific guidelines. This does not include where pathways were not defined.

The following were the locations where there were exceedances for Agricultural land use:
= 2018-10-SS4 - Arsenic for human soil ingestion; and

= 2018-10-SS6 - Cadmium for human soil ingestion and ecological contact; copper, lead and zinc for
ecological soil contact.

The following were the locations where there were exceedances for Residential land use:
= 2018-10-SS4 - Arsenic for human soil ingestion; and

= 2018-10-SS6 - Copper for ecological contact.
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Table A: Parameters of Concern and Available Pathways for Soil at Old Landfill

Agricultural Land Use Guidelines®

)

Residential Land Use Guidelines®

)

Contaminant Site ; Sampling
Sample ID Concentration Depth
of Concern (mg/kg) (mbg) Applicable Soil Soil Applicable Soil Soil Contact
Guideline Ingestion Contact Guideline Ingestion (mg/kg)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Se 08MW04B 158 7.6 1 NA NA 1 NA NA
As 2018-10SS-4 16 0.75 12 12 17 12 12 17
B 2018-10SS-4 3.2 0.75
B 2018-10SS-5 4.3 0.9 2 NA NA NA NA NA
B 2018-10SS-6 3.7 0.8
Cd 2018-10SS-6 5 0.8 14 1.4 3.8 10 14 10
Cu 2018-10SS-6 409 0.8 63 1100 63 63 1100 63
Pb 2018-10SS-6 95 0.8 70 140 70 140 140 300
Sn 2018-10SS-6 140 0.8 5 NA NA 50 NA NA
Zn 2018-10SS-6 3950 0.8 200 NA 200 200 NA NA
Naphthalene 2018-10SS-5 0.024 0.8 0.013 NA NA 0.013 NA NA
Phenantherene | 2018-10SS-5 0.09 0.8 0.046 NA NA 0.046 NA NA
Notes:

1. NA = Not available
2. mbg = metres below grade
3. Bold and underlined = exceeds guideline

4. CCME, 2007. Canadian Soil Quality Guidelines for the Protection of Environmental and Human Health (CSQG), Agricultural and Residential land use

(coarse-grained soils)
5. Se=selenium; As=arsenic; B=Boron; Cd=cadmium; Cu=Copper; Pb=lead; Sn=Tin; Zn=zinc
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3.3.2 Groundwater

Federal Interim Groundwater Quality Guidelines (CCME, 2010) were used for comparison of groundwater
analytical results. Table B outlines the identified parameters of concern, available pathways, and
guidelines for Agricultural and Residential land uses. It should be noted that as per EBA’s consultation with
PCA, drinking water use is not expected at the Old Landfill site and therefore was excluded from the
groundwater pathway analysis.

The analytical results indicated that the irrigation groundwater use guideline values were exceeded for
iron and manganese at most monitoring well locations.

The analytical results indicated that the freshwater aquatic life guideline values were exceeded at all
monitoring well locations (indicated in Table B) for one or more of the following parameters: aluminium
(Al), arsenic (As), cadmium (Cd), copper (Cu), fluoride (F1), iron (Fe) and selenium(Se).

Sulfate concentrations exceeded the freshwater life guideline value at 08MWO05B.

It should be noted that aquatic life guidelines are applied to groundwater assuming that the groundwater
discharges to surface water 10 m away from the sampling location. At this site, the nearest surface water
receptor is 250 m down gradient and therefore may not necessarily impact aquatic life at the receptor.
Attenuation processes in the subsurface may reduce concentrations down gradient.

Based upon the local hydrogeological conditions, it is likely that some of the parameters exceeding
guideline values are naturally occurring. This is discussed further in Section 5.2. Columbia-Franz (2011)
states that the metals in groundwater are not attributable to the Old Landfill.
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Table B: Parameters Exceeding Guidelines and Available Pathways for Groundwater at Old Landfill

Agricultural Land Use Guidelines® Residential/Parkland
. = = = = = = = gricultural Land Use Guidelines Guidelines®
o m m m = N ™ < ) © ~
0 c 1 1 I 1 [ 1 1
s~ < 0 © T T T T T T T = <
% o g g g M M m m M m M % o o c X % o o
ESZ| = s s 3 3 3 3 3 3 = s=3| %o 2 S s=2 S o
SO~ © © © © © © © © © © 2350 == © n =5 O =
g S| s |°lg|38|8|8| 8| 8 |8 |52 g ¢ ¢ |32 | 3~
o 3 3 N N 3 N 3 <0 I = 3 <O I
Al - - - 338 - - 534 100 100 5,000 5,000 100 100
As 6 10 - 10 7 8 7 14 8 12 5 5 100 25 5 5
Cd - - 2 0.033 | 0.03 0.02 - - 0.09 - 0.017 0.017 5.1 80 0.017 0.017
Cu - 18 9 - - - - - - - 4 4 200 500 4 4
F 200 220 - 200 190 180 250 180 - 190 120 120 1,000 1,000 120 120
Fe 2,900 6,300 - 8,000 | 6,200 | 6,800 7,400 | 51,000 | 8,000 300 300 5,000 NA 300 300
Mn 538 639 226 | 600 428 462 | 641 | 444 37 334 200 NA 200 NA NA NA
Se 10.8 2 - - 3 3 - - - - 1 1 20 50 1 1
Zn 93.8 61 39 - - - - - - - 30 30 1,000 50,000 30 30
S04 - 111,000 - - - - - - - - 100,000 | 100,000 NA 1,000,000 | 100,000 100,000
Notes:
1- Inhalation, soil organism direct contact and wildlife watering pathways were not available for these parameters.
2 - Marine Life pathway is excluded as there is no marine/salty water in the area.
3 - “-" means did not exceed guidelines
4 - CCME, 2010. Federal Interim Groundwater Quality Guidelines, Agricultural and Residential land use (coarse-grained soils)
5. Al=aluminum; As=arsenic; Cd=cadmium; Cu=copper; F=fluoride; Fe=iron; Mn=manganese; Se=selenium; Z=zinc; SOs=sulfate;
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4.0 SUMMARY OF HISTORICAL REPORT FINDINGS

A summary of the key findings of the four reports reviewed (discussed in Section 1.2) are summarized in

the following sections.

4.1 Community Airstrip

The following tables (C and D) summarize guideline exceedances found in the soil and groundwater. Soil
sampling locations (surface soil samples) and groundwater monitoring well locations are shown on

Figures 3a and 3b.

Table C: Summary of Soil Guideline Exceedances and Estimated Volume at Community Airstrip

Identified Surface Soil ID Estimated Estimated
Areas | Areaof Concern | COntaminants and Exceeding Area Depth Estimated
Exceeding of Impacts of Impacts Volume (m”)
Guidelines Parameters (m?) (m)
1 Stained Area 1 BTEX, F1, F2® | Drum Storage (@ 100 0.5® 50
0.3 mbg)
2 Stained Area 2 F1, F2 08-5S36 (@ 0 - 200? 1.0% 200
0.6 mbg)
Total Estimated Impacted Soil 250 m®

(1) = Hydrocarbons, area and depth identified in EBA, 2006
(2) = Hydrocarbons, area and depth identified in EBA, 2009

B=benzene; T=toluene; E=ethylbenzene; X=xylenes; F1= hydrocarbon fraction Cs-Cio;

F2= hydrocarbon fraction>C10-C1s

Table D: Summary of Groundwater Guidelines Exceedances at Community Airstrip

o Identified Par_ameters Depth of Groundwater
No Monitoring Well ID Exceeding
S (mbg)
Guidelines
1 08MW10 Cd, Mn, Se, zn® 8.92®
2 08MW11 cd, Se, zn® 9.08
3 08MW12 Cd, Mn, Se, zn® 8.76Y

(1) = Identified in EBA, 2009

applicable guidelines.

(2) = Cd=cadmium; Mn=manganese; Se=selenium; Z=zinc

Highlighted and Underlined parameters were below laboratory detection limits but the detection limits were above the
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4.2

Old Landfill

The following tables (E and F) summarize guideline exceedances found in the soil and groundwater. Soil
sampling locations (surface soil samples/boreholes) and groundwater monitoring well locations are shown

on Figures 4a and 4b.
Table E: Summary of Soil Guideline Exceedances and Estimated Volume at Old Landfill
Estimated Estimated :
Estimated
A Area of Concern Identified Borehole/Surface Soil ID and Area Depth Vc;lume
reas Contaminants Exceeding Parameters of Impacts | of Impacts (m3)
(m?) (m)
1 North Debris Area Not defined Not defined 1,350 0.3® 405
08MWO04B = Se®?(@ 7.6 mbg)
2018-10BH-6M = As, naphthalene,
As, B, Cd, Cu, phenantherene 3,600 1.5% 5,400
Pb, Se®, Sn, (@ 9 - 10.7 mbg)
) Zn 2018-10SS-4=As, B
2 Old Landfill ' '
andi naphthalene, (@ 0 —0.75 mbg)
phenantherene, 2018-10SS-5 = B, naphthalene,
EC and SARY phenantherene (@ 0 — 0.9 mbg) ®)
2018-10SS-6 = B, Cd, Cu, Pb, Sn, 400 3 1,200
Zn, SAR, EC (@ 0 — 0.8 mbg)
3 Scattered Surface |\ Gefined Not defined 250 0.3® 75
Debris
4 South Debris Area Not defined Not defined 450 0.3® 135
Total Estimated Impacted Soil | =7,200 m?

(1) = Parameters identified in Columbia - Franz, 2011
(2) = Parameters identified in EBA, 2009
(3) = Assumed depth
(4) = Estimated impacted depth identified in Columbia - Franz, 2011
(5) = 10% contingency for impacted depth exceeding 1.5 m; Columbia — Franz, 2011 indicated that there could be areas where

impacts exceed 1.5 m.
(6) = As=arsenic; B=boron; Cd=cadmium; Cu=copper; Pb=lead; Se=selenium; Sn=tin; Zn=zinc; Ec=electric conductivity;

SAR=sodium absorption ratio

Table F: Summary of Groundwater Guideline Exceedances at Old Landfill

No. Monitoring Well ID Identified Parameters Exceeding Guidelines Depth of Groundwater (mbg)
1 08MWO04B As, Cd, F, Fe, Hg, Mn, Se, zn®* 42 8.02?
2 08MWO05B F, As, Cd, Cu, Fe, Hg, Mn, Se, Zn®*? 8.16?
3 08MWO06B Cd, Cu, Hg, Mn, Se, Zn® 7.95@
4 2018-10BH-1M F, Al, As, Cd, Fe, Mn¥) 9.31%
5 2018-10BH-2M F, As, Cd, Fe, Mn, Se® 9.51®
6 2018-10BH-3M F, As, Cd, Fe, Mn, Se® 9.85
7 2018-10BH-4M F, As, Mn® 9.49®
8 2018-10BH-5M F, SO4, As, Fe, Mn® 9.52®
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Table F: Summary of Groundwater Guideline Exceedances at Old Landfill

No. Monitoring Well ID Identified Parameters Exceeding Guidelines Depth of Groundwater (mbg)
9 2018-10BH-6M TDS, Al, As, Cd, Fe, Mn® Not Available
10 2018-10BH-7M F, As, Fe, Mn® 9.67Y

(1) = Identified in Columbia - Franz, 2011

(2) = Identified in EBA, 2009

Highlighted and underlined parameters were below laboratory detection limits but the detection limits were above the applicable
guidelines.

Al=aluminum; As=arsenic, Cd= cadmium; F=fluoride; Fe=iron; Hg=mercury; Mn=manganese; Se=selenium; Zn=zinc;
SO4=sulfate;

TDS~=total dissolved solids

5.0 DISCUSSION ON FINDINGS

5.1 Community Airstrip

As referenced in Table C, approximately 250 m3 of hydrocarbon impacted soils are estimated to be located
on-site, including the Stained Areas 1 and 2 (Figure 3a). Remediation options of these impacted soils are
discussed in detail in Section 6.1.

Concentrations of select dissolved metals (cadmium [Cd], manganese [Mn], selenium [Se], and zinc [Zn])
were reported exceeding the guidelines in groundwater (EBA, 2009). These exceedances are discussed
below.

Previous consultants reported concentrations of dissolved cadmium exceeding the guideline value for
groundwater at 08MW10, 08MW11 and 08MW12; however, this is not based on measured concentrations.
The reported concentrations were below laboratory detection limits, which were greater than the
guidelines value. Therefore, the concentrations of dissolved cadmium are not considered an environmental
concern. Additional sampling could clarify this.

Concentrations of dissolved manganese exceeded the guideline value for groundwater at 08MW10 and
08MW12. Elevated concentrations of dissolved manganese are not necessarily indicative of impacts to the
groundwater quality from on-site operations. Dissolved manganese occurs naturally in groundwater under
anaerobic conditions (Hem, 1985). As shown on Figure 3c, soil samples collected from above and below
the water table levels did not have manganese concentrations exceeding the guideline value. Therefore, the
elevated concentrations of manganese in groundwater are interpreted to be naturally occurring.

Concentrations of dissolved selenium exceeded guidelines in groundwater at 08MW10, 08MW11 and
08MW12. EBA and others have observed high selenium concentrations at other sites in Alberta that have
highly mineralized groundwater. As shown on Figure 3c, soil samples collected below and above the water
table did not have selenium concentrations exceeding guideline values. Therefore, the selenium
concentrations are interpreted to be natural and not due to on-site activities. Additional sampling could
clarify this.

Concentrations of dissolved zinc exceeded the guideline value for groundwater at 08MW10, 08MW11 and
08MW12. Since there is no identified source of zinc at the site and the soil samples collected at these
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locations did not have zinc concentrations exceeding the guideline value, the elevated zinc concentrations
are interpreted to be naturally occurring. Additional sampling could clarify this.

5.2 Old Landfill

As noted in Table E, approximately 7,200 m3 of metals and polycyclic aromatic hydrocarbons (PAHs)
(naphthalene and phenonthrene) impacted soils are estimated to be located on-site, including the Old
Landfill and adjacent debris areas. Remediation options for these soils are discussed in detail in
Section 6.2.

Concentrations of select dissolved metals were reported exceeding guideline values for groundwater
(Columbia - Franz, 2011). These exceedances are discussed below.

Concentrations of dissolved aluminum exceeded the guideline value for groundwater at 2018-10BH-1M.
Aluminum has limited solubility at near neutral pH values. Therefore, if a sample is properly field-filtered
using a 0.45 pm pore diameter filter, aluminum concentrations in groundwater will be typically reported
near or below the analytical detection limit. Based on this, the elevated aluminum is likely not indicative of
impacts to groundwater, but the result of inadequate filtering.

Concentrations of dissolved iron and manganese exceeded the guideline values for groundwater at most of
the wells. Elevated dissolved iron and manganese are not necessarily indicative of impacts to the
groundwater quality from on-site operations. Dissolved iron and manganese occur naturally in
groundwater under anoxic/anaerobic conditions (Hem, 1985).

Concentrations of dissolved arsenic exceeded the guideline value for groundwater at 08MWO04B,
08MWO05B, and in 2018-10BH-1M to 2018-10BH-7M. Elevated concentrations of dissolved iron and
manganese also exceeded the guidelines values in most of these wells. Elevated manganese and iron
concentrations are likely reflecting that the redox conditions in the vicinity of these wells are anoxic. Since
arsenic is known to form precipitates with iron oxides under oxic conditions (Lemay, 2003), the elevated
arsenic concentration measured are likely the result of the dissolution of iron oxide precipitates due to
anoxic conditions in the groundwater in the vicinity of these wells. Therefore, the elevated concentrations
of arsenic are interpreted to be natural and not due to on-site activities.

Concentrations of dissolved cadmium exceeded the guideline value for groundwater at 08MWO06B,
2018-10BH-1M, 2018-10BH-2M and 2018-10BH-3M. Analytical results for cadmium in the soil samples
(Columbia - Franz, 2011) were below the applicable guideline values. These soil samples were collected
from surface and depths ranging from 5.5 to 9.0 mbg (refer to Figure 4b). Therefore, the elevated
concentrations of cadmium in groundwater are likely naturally elevated and not due to on-site activities.

Concentrations of dissolved copper exceeded the guideline value for groundwater at 08MWO05B and
08MWO06B. Soil analytical results (EBA, 2009) indicated that copper concentrations were below the
guideline value for soil samples collected at these locations. Soil samples were collected from 0.8 and
7.6 mbg (see Figure 4c). Therefore, elevated concentrations of copper are likely indicative of natural
conditions or due to unknown sources and not due to on-site activities.

Concentrations of dissolved fluoride exceeded the guideline value for groundwater at 08MWO04B and at
2018-10BH-1M to 2018-10BH-7M. Monitoring wells 2018-10BH-4M and 2018-10BH-7M are located
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up-gradient of the Old Landfill. Therefore, it is concluded that elevated concentrations of fluoride in
groundwater is due to natural conditions.

Previous consultants reported concentrations of mercury exceeding the applicable guideline value;
however, this is not based on measured concentrations. The reported values were below laboratory
detection limits, which were greater than the applicable guideline value. The soil analytical results for
mercury in soil at these locations (refer to Figure 4c) did not indicate any elevated mercury concentrations.
Therefore, the concentrations of dissolved mercury in groundwater are not considered an issue.

Concentrations of dissolved selenium exceeded the guideline value for groundwater at 08MWO04B,
08MWO05B, 08MWO06B, 2018-10BH-2M and 2018-10BH-3M. Analytical results for the soil samples
(Columbia - Franz, 2011) collected at these locations did not indicate any concentrations exceeding the
guideline value. These soil samples were collected from surface and at depths ranging from 5.5 to 9.0 mbg
(see Figure 4c). EBA and others have observed high selenium concentrations at other sites in Alberta that
have highly mineralized groundwater. Therefore, the selenium concentrations are interpreted to be
naturally occurring and not due to on-site activities.

Concentrations of dissolved zinc exceeded the guideline value for groundwater at 08MW04B, 08MWO05B
and 0BMWO06B. As shown on Figure 4c, soil samples collected from depths above the groundwater level
did had concentrations of zinc that were below the guideline value. Therefore, elevated concentrations of
zinc are not considered to be due to on-site activities and are likely naturally occurring and/or due to
unknown sources. Additional sampling could clarify this.

Based on the foregoing, there is compelling information and data suggesting the groundwater at the
monitoring well locations has not been impacted with the above-referenced metals of concern and the
metals are likely naturally occurring. Further, Columbia-Franz (2011) stated metals in groundwater are
not attributable to the Old Landfill.

6.0 REMEDIAL OPTIONS ANALYSIS

6.1 Community Airstrip

Potential remediation options available for remediation of hydrocarbon impacted soils at this site are
summarized in Table G:
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Table G: Summary of Potential Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

. Principle and Typical | . . Equipment Flexibility .
Option Appli?:ation C):lgsts Time Location Re(?uifements Pros Cons EBA Evaluation
= Time involved to
remediate soils could be )
. = Excavators substantial. - F.ea5|ble .d.ue to
1. Aerobic E;d’?;?;?sg: of s50. N Monitoring = Cost effective = Toxic by-products may ::\Z Zc;z?r:gc:enj
g;i?gﬁmn 9 contaminated soils by 300/m® Years On/Off-site | Orggnlc : Ca_n _be car::f(_aq out in-situ, be, prO(.juced.. quantity of
landfarming nutrients on-site or off-site . M|0r0b|a| action may be impacted soils
= Possibly liners impacted by salts, (250 m3)
metals, and trace
organic compounds.
= May be restrictions on
landfill location
= May be expensive
transportation costs
2 Excavation and |* Simplest method to = Transportation = Simplest remediation = Regulatory liaison : F_faS'bled.(:.ue 1o
Landfill remove contaminated = Remediation method delays s! Zcon_ : |on§
Disposal at soils 5§g?m3 [ﬁyesktso Off-Site | success - Appropriate for soils with  |* Very expensive if large | ° etitlm?te
Rainbow Lake |« Used for soils with high monitoring high levels of volumes of soil requires | Juaniyor-
Landfill level of contaminants required contaminants. remediation I(r;é)g?:ﬁ;j soils
= Impacts to roads
= Greenhouse gas
emissions from trucks
= Accidental spills
3. Excavate and = Transportation
E:ngsilllt in New |, Simplest methoq to $50-  |Daysto . = Remediation |
Construct at remove contaminated | 500 8 | oo o | Off-Site success = Please see Option 3 of Table H
old Landfill soils monitoring
Location required
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Table G: Summary of Potential Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

P : : Flexibility
. Principle and Typical ) . Equipment EBA E :
valuation
Option Application Costs Time | Location Requirements Pros Cons
4. Excavate and . T tali
Deposit in New . ransportation
Landfill = Simplest method to $50- | Dayst = Remediation
construct 3 Km remove contaminated 300/&]3 V\Zyeskso Off-Site success = Please see Option 4 of Table H
west of soils monitoring
community of :
Garden River required
= Removal of VOCs from
soils using heat = Removal of highly volatile |\ L teasible d
= Low concentrations of organic compounds y : Not feasi e. ue
VOCs = Excavators ) o emissions, does not to low quantity
\ ere : s are - roug usg of incineration | oanics. impacted soils
insoluble in water or condensing to recover 3
. . . = Increase cost. (250 m?)
= Where air emissions will hydrocarbon products.
not be unacceptable
= Excavators
R | of = Soil and water - Water supply
= Removal o P . . = i
. monitoring = Can be carried out on-site Not feaS|bIe_due
contaminants by water b . = Water treatment to low quantity
6. Soils Washing | washing $50-_ |Daysto| Inssitu, | POP€S or offsite. - Water disposal of hydrocarbon
' 9 deal f ' " 150/m® | months | On/Off-site |= Tanks = Suitable for organic and ater |spf)sa. . o thed oils
ea O!’ 58 . = Water inorganic contamination. * Less effective in silts and P 3
contaminated soils i ) clays (250 m?)
= Tile Drain
= Pumps
15

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01).docx

CONSULTING ENGINEERS & SCIENTISTS -

www.eba.ca

EBA, A TETRA TECH COMPANY




GARDEN RIVER, AB COMMUNITY AIRSTRIP AND OLD LANDFILL REPORTS REVIEW AND REMEDIATION OPTIONS ANALYSIS
EBA FILE: EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW

Table G: Summary of Potential Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

. . : Flexibility
. Principle and Typical ) . Equipment :
EBA Evaluation
Option Application Costs Time | Location Requirements Pros Cons
= Excavators
= Removal of VOCs from = Bxtraction Not feasible d
. wells L = Can take months to ot feasi e. ue
soils by vapour ) ) ) = Can be performed in-situ ears to remediate to low quantity
= In homogeneous ' monitoring = Removal of VOCs Alr e.mls.smns an impacted soils
. . . probes monitoring 3
isotropic soils (250 m?)
= Vacuum Pump
and Piping
= Not feasible due
= Excavators = Chemical reaction to low quantity
= Chemical neutralization ) = Soil and water ) between treatment of hydrocarbon
8. Neutralization = Suitable for acid or $150'3 Days to In-situ, monitoring = Contaminants transformed chemicals and waste to impacted soils
’ " i ) 250/m weeks | On/Off-site into harmless chemicals o . 3
alkali contaminated soils probes form additional toxic or (250 m”) and as
= Tanks hazardous contaminants | impacts are
shallow
= Adding chemicals to
oxidize or reduce = Chemical reactions
contaminants in soils. = Excavators between waste and = Not feasible due
= Oxidati . . oxidants/reductants can to low quantit:
9. Oxidation oxidation can b'e oo $150- | Days to In-situ. " Chemicals = Contaminants transformed form explosive reactions, | of h dr(z)carbo):l
/Reduction to remove cya}nlde an_d 500/m° | weeks | On/Off-site | Tanks into harmless chemicals. p N . y .
organic chemicals while ) o and produce additional impacted soils
reduction can be used * Soil monitoring toxic or hazardous (250 m®)
to remove chromium, contaminants.
silver and mercury.
= Costly capital and = Not feasible due
= Removal of severely = Excavators ; )
hydrocarbon D = Transportation (= Complete removal of operating expenses to low quantity
10. Incineration Y ) . $500/m° | 223 to Off-site P P - . = Disposal of ash and air of hydrocarbon
contaminated soil and weeks contamination from site

PCBs by incineration

= |[ncineration
facility

emissions
= Incomplete combustion

impacted soils
(250 m®)
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Table G: Summary of Potential Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

P : : Flexibility
. Principle and Typical ) . Equipment EBA E :
valuation
Option Application Costs Time | Location Requirements Pros Cons

= Not feasible due

= Excavators Carried out in-sit it t‘; lr:)"(‘; quantt)ity

= Carried out in-situ or off-site

i * Slow addition of heat for s | Days to | In-situ, On- |* Soil monitoring = Costly orhydrocarbon

11. Pyrolysis organic recovery $500/m weeks site inati * Removal and recovery of Disposal of product impacted soils
= Contamination products p p (250 m% and as

tanks impacts are
shallow
= Remediation may be
incomplete

= Remediation of = Toxic by-products may Not feasible d
hydrocarbon in = Excavators i o be produced. otfeasible due

) . . ) L = Can be carried out, in-situ ] ] ) to low quantity

12. Anaerobic anaerobic environment $150- In-situ, = Monitoring - : = Microbial action may be
o 3 | Years . on-site or off-site X of hydrocarbon
Treatment = Remediation of 300/m On/Off-site |« Organic i impacted by salts, . :

) = Cost effective ) impacted soils
hydrocarbon nutrients metals, and trace organic (250 m3)
contaminated soils compounds

= Odor problems such as
hydrogen sulphide gas
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Table G: Summary of Potential Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

. Principle and Typical ) . Equipment Flexibility ;
Option Appli?:ation C):lgsts Time | Location Reguifements Pros Cons EBA Evaluation
= Contaminated soils
remains on-site
= Future monitoring
(groundwater monitoring)
required to verify soil
leaching to groundwater
and groundwater
= Risk management transport not occurring)
approach. « Lower cost = Soil cap thickness and ]
= Used for old landfill final . . design must ensure no | Not feasible due
13. Capping and | closure $50- |Daysto| . |*Excavators " Lesstime period human or ecological :)(; I:"(‘;:l‘izrr‘:)'g]
Monitoring | can be sued where 500/m* | weeks - Compactors  |* Potential land uses — access to soils. orhy !
metals are primarily pasture, recreational, = Soil cap must be |mpact(§d solls
contaminants of cultivation, and forestry maintained in perpetuity. (250 m’)
concern. = Clay cap may increase
the build-up of landfill gas
and venting may be
required.
= Lack of feasibility for
residential development
= AENV may not approve
this approach
= Removal and
encapsulation of = May be costly Not feasible due
; = i u
14. Fixation / . g::;r:r:ir:lj:tss. may be $50- |Days t " Excavators |« Fixated waste may be ] (I\j/laytno_t be approt[))_rll.?te ¢ | tolow quantity
. Encapsulating | used as construction 500/m?® V\Zyeskso Off-Site  |= Encapsulation | placed in landfill or used as o'tjheeroalsnsC:cTaF::(rja My ot of hydrocarbon

) fixations construction material. ° ) impacted soils
materials. contaminants/chemical P 3
] i (250 m®)
= |deal where landfill species
disposal is not available.
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Due to the location of the Community Airstrip and volume of impacted soils, EBA considers Options 1 to 4
as the most feasible options for remediation of hydrocarbon impacted soils. The key activities involved
with these options are discussed below.

6.1.1  Option | - Excavation and Landfarming

In this method, impacted soils are excavated and placed as a layer (0.3 m) on a liner. The impacted soils are
subsequently periodically aerated via mechanical mixing to promote biodegradation. Nutrients may be
added to promote growth of hydrocarbon degrading bacteria. The landfarming area may require run-off
and run-on control to prevent potential release of runoff from the landfarm. Landfarming is a common
remediation option in the environmental industry.

The key activities will include the following:
= Regulatory approvals from the local municipality and Alberta Environment;

* Tender preparation for excavating, backfilling, compacting the backfill soils, landfarm preparation and
periodic aeration for two to three years;

*  Project management and site visits;

*= Landfarm construction per provincial standards, including placement of liner (approximately 1,000 m2
area);

* Excavating and landfarming contaminated soils (approximately 250 m3);

= Conduct a confirmatory soil sampling program of approximately 300 m?2 area for contaminants of
concern (BTEX, F1 and F2) reported for this site. Approximately 20 samples will be collected from the
walls and bases of Areas 1 and 2;

=  Backfill and compact backfill soils (approximately 300 m3).
=  Placing top soil (approximately 60 m3), seeding and re-contouring;
= Preparing a report of the work conducted;

*= Annual monitoring of landfarmed soils and reporting (assuming four years). This will include
collection of 10 confirmatory soil samples and analyzing them for BTEX, F1 to F4; and

* No groundwater monitoring is recommended at this time.

The cost for conducting this option is estimated at $210,000. The Class C cost estimate for this option is
provided in Table 1.

Assumptions for Cost Estimation
= Excavation mass of 2000 kg per cubic metre (2 tonnes/ms3)
=  Suitable backfill material is available on site or within 5 km radius

=  Backfill material required for excavation includes 20% swell factor
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Suitable landfarm area available on site (Possible suitable locations are on runway approaches)
Parks Canada to maintain seeded areas until complete grass germination

CFU4 Airport Operator (Little Red River Cree Nation) to provide NOTAM communications to CYOJ FSS
(High Level Airport Flight Service Station) during construction

6.1.2 Option 2 - Excavation and Landfill Disposal at Rainbow Lake

This option involves excavation and landfilling of soils exceeding the applicable guidelines and backfilling
the excavation with clean soils. Prior to backfilling the excavation, confirmatory soil samples are collected
from the base and walls of the excavation to assess if the excavation boundaries are clean
(i.e., concentrations are below guidelines) and the contaminated soils are removed.

The key activities include the following:

Conduct soil sampling for landfill disposal characterization analysis (5 samples);
Tender preparation for excavating, backfilling and compacting backfill soils;

Project management and meetings, including: site visit; trucking routes; potential crossing
agreements; local road bans; safety requirements; and landfill hours;

Field work preparation, line locates, ground disturbance;

Excavate and landfill disposal of approximately 250 m3 of impacted soils from Community Strip to the
Rainbow Lake landfill;

Conduct a confirmatory soil sampling program of approximately 300 m2 area for contaminants of
concern (BTEX, F1 and F2) reported for this site. Approximately 20 samples will be collected from the
walls and bases of Areas 1 and 2;

Backfill excavations with source fill material and compact;
Placing topsoil (approximately 60 m3), seeding and re-contouring; and

Complete a post remediation report including the findings of the confirmatory soil sampling.

The cost for conducting this option is estimated at $200,000. The Class C cost estimate for this option is
provided in Table 2.

Assumptions for Cost Estimation

Excavation mass of 2,000 kg per cubic metre (2 tonnes/m3)

Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Parks Canada to maintain seeded areas until complete grass germination

All materials hauled to Rainbow Lake landfill are accepted.
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= CFU4 Airport Operator (Little Red River Cree Nation) to provide NOTAM communications to CYOJ FSS
(High Level Airport Flight Service Station) during construction.

6.1.3 Option 3 - Excavate and Deposit in New Landfill Constructed at Old Landfill Site

Please refer to Section 6.2.3 for details.

The cost for conducting this option is estimated at $150,000. The Class C cost estimate for this option is
provided in Table 3.

6.1.4 Option 4 - Excavate and Deposit in New Landfill Constructed West of Garden
River

Please refer to Section 6.2.4 for details.

The cost for conducting this option is estimated at $250,000. The Class C cost estimate for this option is
provided in Table 4.

6.2 Old Landfill

Potential remediation options available for remediation of impacted soils at the Old Landfill site are
summarized in Table H:
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Table H: Summary

of Potential Remediation Options for Impacted Soils at Old Landfill

Option

Principle and Application

Typical
Costs

Time

Location

Equipment
Requirements

Flexibility

Pros

Cons

EBA Evaluation

1. Capping and
Monitoring

= Risk management
approach.

= Used for old landfill final
closure

= Can be used where
metals are primarily
contaminants of concern.

$50-
500/m®

Days to
weeks

On -site

= Excavators
= Compactors

= Lower cost
= Less time period

= Potential land uses —
pasture, recreational,
cultivation, and forestry

= |s an accepted practice

= Contaminated soils remains
on-site

Future monitoring
(groundwater monitoring)
required to verify soil leaching
to groundwater and
groundwater transport not
occurring)

Soil cap thickness and design
must ensure no human or
ecological access to sails.
Soil cap must be maintained
in perpetuity.

Clay cap may increase the
build-up of landfill gas and
venting may be required.

Lack of feasibility for
residential development
AENV may not approve this
approach

= Feasible as
metals are the
major
contaminants of
concern
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Table H: Summary

of Potential Remediation Options for Impacted Soils at Old Landfill

Option

Principle and Application

Typical
Costs

Time

Location

Equipment
Requirements

Flexibility

Pros

Cons

EBA Evaluation

2.Excavation and
Landfill Disposal
at Rainbow Lake

= Simplest method to
remove contaminated
soils

= Used for soils with high
level of contaminants

$50-
500/m®

Days to
weeks

Off-Site

= Transportation

= Remediation
success
monitoring
required

= Simplest remediation
method

= Appropriate for soils with

high levels of
contaminants.

= May be restrictions on landfill
location

= May be expensive
transportation costs

= Potential human and

ecological risks in the event

of an accident during

transportation.

Regulatory liaison delays

Very expensive if large

volumes of soil require

remediation

Impact to roads

Greenhouse gas emissions

from trucks

Accidental spills

= Feasible as
metals are the
major
contaminants of
concern

3.Excavate and
Deposit in New
Landfill
Construct at Old
Landfill Site

= Simplest method to
remove contaminated
soils

= Used for soils with high
level of contaminants

$50-
500/m®

Days to
weeks

Off-Site

= Transportation

= Remediation
success
monitoring
required

= Simplest remediation
method

= Appropriate for soils with

high levels of
contaminants

AENV may not approve the
location of the new landfill

Additional cost for
constructing new landfill

Additional cost for capping
impacted soils at new landfill

Continued groundwater
monitoring required
Regulatory liaison delays

Contaminated soils remain
on-site

Soil cap thickness and design
must ensure no human or

= Feasible as
metals are the
major
contaminants of
concern
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Table H: Summary

of Potential Remediation Options for Impacted Soils at Old Landfill

Option

Principle and Application

Typical
Costs

Time

Location

Equipment
Requirements

Flexibility

Pros

Cons

EBA Evaluation

ecological access to sails.
Soil cap must be maintained
in perpetuity.

Clay cap may increase the
build-up of landfill gas and
venting may be required.
Lack of feasibility for
residential development

4. Excavate and
Deposit in New
Landfill
Construct 3 km
West of
Community of
Garden River

= Simplest method to
remove contaminated
soils

= Used for soils with high
level of contaminants

$50-
500/m®

Days to
weeks

Off-Site

= Transportation

= Remediation
success
monitoring
required

= Simplest remediation
method

= Appropriate for soils with
high levels of
contaminants

= Could be sited at old
Lagoon east of community
if conditions are
favourable

AENV may not approve the
location of the new landfill

The proposed site has not
been seen if it is suitable
place for new landfill
Additional cost for
constructing new landfill
Additional cost for capping
impacted soils at new landfill
Continued groundwater
monitoring required
Potential human and
ecological risks in the event
of an accident during
transportation.

Regulatory liaison delays
Soil cap thickness and design
must ensure no human or
ecological access to sails.
Soil cap must be maintained
in perpetuity.

= Feasible as
metals are the
major
contaminants of
concern
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Table H: Summary

of Potential Remediation Options for Impacted Soils at Old Landfill

: : Flexibility
. . o Typical . . Equipment .
Option Principle and Application Costs Time Location Requirements Pros Cons EBA Evaluation
= Clay cap may increase the
build-up of landfill gas and
venting may be required.
= Removal of VOCs from = May be restrictions on air
soils using heat = Removal of highly volatile | emissions, does not remove _
= Low concentrations of « Excavators organic compounds non-volatile organics. . Nottflea3|blcihas
. metals are the
5.Thermal VOCs. $150- | Days to . = Can reduce air emissions |* Need to develop risk .
- 3 On/Off-site |= Tank o . major
Stripping = Where VOCs are 500/m™ | weeks through use of incineration| management plan for :
; ; = Heat Source . - contaminants of
insoluble in water or condensing to recover emissions to protect workers concem
= Where air emissions will hydrocarbon products. on site and public off site.
not be unacceptable = Increase cost.
= Excavators * Water supply
« Soil and water = Water tr.eatment '
= Removal of contaminants monitoring = Can be carried out on-site | Water-dlsposal _ : NOttf?aS'blihas
6. Soils by water washing. $50- | Daysto | In-situ, probes or off-site. = Potential for chemical mela’s are e
Washing = |deal for salt 150/m® | months | On/Off-site |= Tanks = Suitable for organic and releases in wash water. Need | Major -
. . . : o to develop a risk contaminants of
contaminated soils = Water inorganic contamination.
) . management plan. concern
= Tile Drain o
= Less effective in silts and
= Pumps
clays
= Excavators
Extracti = Can take months to years to
= Removal of VOCs from raction . remediate = Not feasible as
. . wells = Can be performed in-situ . o o
soils by vapour extraction ] , , ) ) = Air emissions and monitoring | metals are the
7.Vacuum = In hoMOGENneoUs $150- |Monthsto| In-situ, |= Soil and air HC| Without excavation of , maior
Extraction ) o9 1,000/m®| years | On/Off-site | monitoring soils. * Need to develop risk jor
isotropic management plan for contaminants of
. probes = Removal of VOCs s
= soils v P emissions to protect workers | concern
acuu_rr? ump on site and public off site.
and Piping
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Table H: Summary

of Potential Remediation Options for Impacted Soils at Old Landfill

: : Flexibility
. . o Typical . . Equipment .
Option Principle and Application Costs Time Location Requirements Pros Cons EBA Evaluation
= Chemical reaction between
treatment chemicals and
= Excavators waste to form additional toxic |« Not feasible as
= Chemical neutralization $150 = Soil and water Cont . st ¢ q or hazardous contaminants metals are the
— . . . 150- Days to In-situ Lo = Contaminants transforme . . .
8. Neutralization . " monitorin . . = Potential for chemical major
S”'tab"? for acid .or alkali 250/m*® | weeks | On/Off-site 9 into harmless chemicals. ! .
contaminated soils probes releases. contaminants of
= Tanks = Need to risk assess and/or concern
develop risk management
plan for chemicals.
= Adding chemicals to = Chemical reactions between
oxidize or reduce waste and
contaminants in soils. = Excavators oxidlan.ts/reduct.ants car(lj form |= Not feasible as
. i i . i explosive reactions, an metals are the
9. Oxidation Oxidation can be usedto | o) o, Days to In-situ.  |* Chemicals = Contaminants transformed P - : .
. remove cyanide and 3 ; . . produce additional toxic or major
/Reduction i ) ) 500/m weeks | On/Off-site |« Tanks into harmless chemicals. . .
organic chemicals while . o hazardous contaminants. contaminants of
reduction can be used to * Soil monitoring = Need to risk assess and/or concern
remove chromium, silver develop risk management
and mercury. plan for chemicals.
= Costly capital and operating
expenses
= Disposal of ash and air = Not feasible as
. = Excavators
EEJHOValbOf severely 5 N ation | Complete removal of emissions metals are the
. . ydrocarbon 3 ays to ) = Transportation L . ) .
10. Incineration . . 500/m Off-site contamination from site . major
contaminated soil and $ weeks Need to develop a risk I

PCBs by incineration

= |[ncineration
facility

management plan for workers
on site and public off site
from emissions.

= Incomplete combustion

contaminants of
concern
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of Potential Remediation Options for Impacted Soils at Old Landfill

: : Flexibilit
Option Principle and Application Tgslsigl Time Location ReE((qqllJJiIPeTnee?]tts Pros s Cons EBA Evaluation
= Excavators = Carried out in-situ or off- * Not feasible as
. = Slow addition of heat for 3| Daysto In-situ, |* Soil monitoring | site = Costly me.tals are the
11. Pyrolysis organic recovery $500/m weeks On-site c inati . = Di major
= Contamination |* Removal and recovery of Disposal of product contaminants of
tanks products concern
= Time involved to remediate
soils could be substantial.
= Toxic by-products may be
= Excavators produced and are accessible |= Not feasible as
12. Aerobic = Remediation of . - = Cost effective for human and ecological metals are the
$50- In-situ,  |* Monitoring ' S ; i
Treatment hydrocarbon s00im® | Ye&S | oniof-site i = Can be carried out in-situ, | €xposure by direct contact or | major
(landfarming) | contaminated soils. " Organic on-site or off-site dust inhalation. contaminants of
nutrients = Microbial action may be concern
impacted by salts, metals,
and trace organic
compounds.
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Table H: Summary

of Potential Remediation Options for Impacted Soils at Old Landfill

: : Flexibility
. . o Typical . . Equipment .
Option Principle and Application Costs Time Location Requirements Pros Cons EBA Evaluation
= Remediation may be
incomplete
= Toxic by-products may be
produced.
L = Microbial action may be = Not feasible as
= -Remediation of = Excavators i o .
13 A bi hvdrocarbon $150 n.si « Monitorin = Can be carried out, in-situ | impacted by salts, metals, metals are the
- Anaerobic y . . 3| Years n-situ, 9 on-site or off-site and trace organic compounds| major
Treatment contaminated soils in 300/m On/Off-site |« Organic Cost effecti contaminants of
anaerobic environment nutrients ost eflective = Odor problems §UCh as
hydrogen sulphide gas concern
= Need to develop risk
management plan for
vapours for workers on site a
public off site.
= Removal and
encapsulation .
. = High cost .
(eg: in concrete) of . = Feasible as
14. Fixation / contaminants. $50 Davs t = Excavators = Fixated waste may be - i\/lé}y not bet%p.)l.p;rop]{lattﬁ due metals are the
. Fixati . . - ays to o . . . ' o incompatibility of other .
Encapsulating Contaminants may be 500/m® weeks Off-Site Encapsulation placed in landfill or used associated major

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01).docx

used as construction fixations as construction material. taminants/chemical contaminants of
materials. con gmlnan sichemica concern
. species
= |deal where landfill
disposal is not available.
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Based on the location of the Old Landfill and estimated volume of impacted soils, EBA considers
Options 1 to 4 as the most feasible options for remediation of impacted soils. The key activities involved
with these options are discussed below.

6.2.1 Option | - Capping and Monitoring

This option involves capping the old landfill area and each of the adjacent debris areas separately with an
impermeable liner or cap. The liner acts to prevent infiltration of rainwater and consequent leading of
contaminants downward to underlying groundwater. The cap or liner also acts as a barrier to potential
human or environmental exposure to the landfill materials. Key activities include the following:

Tender preparation for capping and compacting borrow soils;

Project management and meetings, including site visit with contractors to discuss the final project
scope, trucking routes, potential crossing agreements, local road bans, safety requirements;

Fieldwork preparation, field area preparation, line locates, ground disturbance, temporary storage

area construction;

Decommissioning of three monitoring wells in the Old Landfill area;

Placement and compaction of borrow soils at Old Landfill and adjacent debris areas. The borrow soils

will include:

Area 1 - North Debris Area:

— 0.6 m of a clay layer (approximately 810 m3)

— 0.8 m of subsoil for cultivated land use or forestry (approximately 1,080 m3)
— 0.2 m topsoil (approximately 270 m3)

Area 2 - Old Landfill:

— 0.6 m of a clay layer (approximately 2,400 m3)

— 0.8 m of subsoil for cultivated land use or forestry (approximately 3,200 m3)
— 0.2 m topsoil (approximately 800 m3)

Area 3 - Scattered Surface Debris:

— 0.6 m of a clay layer (approximately 150 m3)

— 0.8 m of subsoil for cultivated land use or forestry (approximately 200 m3)
— 0.2 m topsoil (approximately 50 m3)

Area 4 - South Debris Area:

— 0.6 m of a clay layer (approximately 270 m3)

— 0.8 m of subsoil for cultivated land use or forestry (approximately 360 m3)
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— 0.2 m topsoil (approximately 90 m3)
= Complete a post closure report for the site;

= A post closure groundwater monitoring program including preparation, implementation and
reporting. This will include groundwater monitoring at the existing wells and installing an additional
eight groundwater monitoring wells; and

* Continued groundwater monitoring and reporting (assume five years). The cost for conducting this
option is estimated at $1,570,000. The Class C cost estimate for this option is provided in Table 5.

Assumptions for Cost Estimation

= Excavation mass of 2,000 kg per cubic metre (2 tonnes/m3)

= Suitable backfill material is available on site or within 5 km radius

= Backfill material includes 20% swell factor

* Parks Canada to maintain seeded areas until complete grass germination
Discussion

Former landfill sites have frequently been capped and closed in place even when they did not previously
have a liner (clay or geosynthetic) as they are historic facilities. Examples that EBA is directly familiar with
include capped and closed landfill sites at Ermineskin and Alexander First Nations and Enoch Cree Nation
in Alberta. The City of Edmonton also has old landfill sites in Rundle Park and former ravines that have
been capped to minimize infiltration but in each case, domestic waste was consolidated in one location,
compacted and covered with up to 1 m of clay fill and topsoil and sloped to promote runoff and minimize
infiltration. The waste materials do not generate significant leachate in this situation as infiltration is
minimized and the waste does not come in contact with the water table. Regular inspections are required
are to ensure that the cap has good grass cover and is not eroding and groundwater monitoring wells are
sampled and tested annually for landfill indicator parameters. Typical ones include chloride, phenol,
metals, sulphates, etc. but are specific to each site. This monitoring is carried out to ensure that there is no
migration of impacts.

End Use Alternatives

There are many examples of former landfill sites that have been closed and utilized for a range of new land
uses. Closed and capped landfill sites have been developed as golf courses (Millwoods Golf Course,
Edmonton), active recreational areas (Rundle Park, Edmonton), and passive open space. In all cases, the
capped waste needs to be well above the fluctuation zone for the water table and graded to promote runoff
(no flat areas where water can pond and infiltrate). One issue to consider with Class II waste
(domestic waste including organics) is the generation of methane gas. Where levels are high, passive or
active venting is provided as gas can build up in the ground (and adjacent basements of dwellings) and
potentially be explosive. This happened at a landfill in Ontario about 20 years ago. As a result, residential
and commercial development is usually set back from the edge of the waste by at least 100 m, depending
on the site particulars. In the case of Garden River, there are no residences near the site and if it is capped,
there should be stipulations that no new development be allowed nearby. That should not be difficult to
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regulate in this case. A reasonable end use for the Old Landfill Site at Garden River if capped in place would
be for passive recreational use. In general, grass and low shrub growth on the cap could be promoted to
prevent erosion but large tree growth would result in root systems that could penetrate the cap and open
pathways for the infiltration of runoff. Therefore, tree growth should be discouraged. There would be no
apparent need to fence off the closed site but this could be done. Groundwater monitors should be
protected (locked) and clearly marked from ATV’s and snowmobiles for safety reasons and vandalism if the
area is left open for public access.

6.2.2 Option 2 - Excavation and Landfill Disposal at Rainbow Lake

This option involves excavation and landfilling of soils exceeding the applicable guidelines and backfilling
the excavation with clean soils. Prior to backfilling the excavation, confirmatory soil samples are collected
from the base and walls of the excavation to assess if the excavation boundaries are clean and the
contaminated soils are removed. In addition, EBA would recommend the completion of at least one
groundwater monitoring and sampling event following remediation to confirm that subsurface conditions
have not been affected, followed by the decommissioning of the existing monitoring wells.

The key activities will include the following:
= Conduct soil sampling for landfill disposal characterization analysis (five samples);
= Tender preparation for excavating, backfilling and compacting backfill soils;

* Project management and meetings, including: site visit with contractors to discuss the final project
scope; trucking routes; potential crossing agreements; local road bans; safety requirements; and
landfill hours;

* Fieldwork preparation, field area preparation, line locates, ground disturbance;
*= Decommissioning of three groundwater monitoring wells in the Old Landfill area;
= Construction of temporary storage area may be required to stockpile excavated soils;

= Excavate and landfill disposal of approximately 7,200 m3 of impacted soils from Old Landfill and
adjacent debris areas to the Rainbow Lake landfill;

= Conduct a confirmatory soil sampling program of approximately 6,000 m? area for contaminants of
concern reported for this site. Approximately 90 samples will be collected from the walls and bases of
the excavations;

= Backfilling the excavations with source fill material and compacting backfill;
* Placing top soil (approximately 1,200 m3), seeding and re-contouring;
= Complete a post remediation report including the findings of the confirmatory soil sampling; and

= Complete a post-remediation groundwater monitoring and sampling program. This will include
groundwater monitoring from the existing wells on-site (six wells). Prepare a report of the
post-treatment groundwater monitoring.
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The cost for conducting this option is estimated at $3,920,000. The Class C cost estimate for this option is
provided in Table 6.

Assumptions for Cost Estimation

Excavation mass of 2,000 kg per cubic metre (2 tonne/ms3)

Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Parks Canada to maintain seeded areas until complete grass germination

All materials hauled to Rainbow Lake landfill are accepted by the Mackenzie Regional Waste
Management Commission

6.2.3 Option 3 - Excavate and Disposal in New Landfill Constructed at Old Landfill Site

This option involves excavation of impacted soils and stockpiling them in a separate area, followed by
construction of a new landfill at the Old Landfill location and then placing the stockpiled soils at the new
landfill, followed by capping and annual monitoring as discussed in Section 6.2.1.

It should be noted that hydrocarbon impacted soils from the Community Airstrip (discussed in
Section 6.1.3) will also be deposited in the new landfill, if constructed.

The key activities will include the following:

Conduct soil sampling for landfill disposal characterization analysis (five samples);
Obtain approval from AESRD for construction of a new landfill;

Tender preparation for excavating, landfill construction at Old Landfill location, backfilling with
impacted soils, and capping;

Project management and meetings, including: site visit with contractors to discuss the final project
scope; trucking routes; potential crossing agreements; local road bans; and safety requirements;

Fieldwork preparation, field area preparation, line locates, ground disturbance;
Decommissioning of three groundwater monitoring wells in the Old Landfill area;

Construction of temporary storage area to stockpile excavated soils;

Excavate and stockpile impacted soils (approximately 7,200 m3) at the temporary storage area;

Conduct a confirmatory soil sampling program of approximately 6,000 m2 area for parameters of
concern reported for this site. Approximately 90 samples will be collected from the walls and bases of
the excavations;

Construct a new landfill at the Old Landfill location once confirmatory sampling results show that
clean boundaries have been reached;

Deposit stockpiled soil in the new landfill followed by capping, which will include:
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— 0.6 m of a clay layer (approximately 2,400 m3)

— 0.8 m of subsoil for cultivated land use or forestry (approximately 3,200 m3)

— 0.2 m topsoil (approximately 800 m3)
= Backfilling debris areas with topsoil (approximately 600 m3), seeding and re-contouring;
= Complete a landfill construction and post closure report for the site;

= Conduct a post closure groundwater monitoring program including preparation, implementation and
reporting. This will include groundwater monitoring at the existing wells and installing an additional
eight groundwater monitoring wells; and

= Continued groundwater monitoring and reporting (assume ten years).

The cost for conducting this option is estimated at $1,960,000. The Class C cost estimate for this option is
provided in Table 7.

Assumptions for Cost Estimation
= Excavation mass of 2,000 kg per cubic metre (2 tonne/m3)
= Suitable backfill material (top soil) is available on site or within 5 km radius
=  Backfill material required for excavation includes 20% swell factor

* Parks Canada to maintain seeded areas until complete grass germination

6.2.4 Option 4 - Excavate and Deposit in New Landfill Constructed West of Garden
River

This option involves excavating and landfilling of soils exceeding the applicable guidelines to a new landfill
to be constructed at approximately 3 km west of the community of Garden River. The approximate location
of the proposed landfill is shown on Figure 5, included in Appendix A. The landfill could also be sited at the
old lagoon east of the community, if conditions are favourable.

It should be noted that hydrocarbon impacted soils from the Community Airstrip (discussed in
Section 6.1.3) will also be deposited in this new landfill, if constructed.

The key activities will include the following:
= Conduct soil sampling for landfill disposal characterization analysis (five samples);
= QObtain approval from AESRD for construction of a new landfill;

* Tender preparation for construction of the new landfill, new landfill capping, excavating impacted soils
from the Old Landfill and hauling to the new landfill, and backfilling excavations at the Old Landfill;

* Project management and meetings, including: site visits with contractors to discuss the final project
scope; trucking routes; potential crossing agreements; local road bans; and safety requirements;

* Fieldwork preparation, field area preparation, line locates, ground disturbance;
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Construct a new landfill at the proposed location approximately 3 km west of the community of
Garden River;

Decommissioning of three groundwater monitoring wells in the Old Landfill area;
Construction of temporary storage area may be required to stockpile excavated soils;

Excavate and landfill disposal of approximately 7,200 m3 of impacted soils from the Old Landfill and
adjacent debris areas to the new landfill;

Conduct a confirmatory soil sampling program of approximately 6,000 m2 area for contaminants of
concern reported for this site. Approximately 90 samples will be collected from the walls and bases of
the excavations;

Backfilling the excavations with source fill material and compacting backfill;
Placing top soil (approximately 1,200 m3), seeding and re-contouring;

Capping new landfill with 0.6 m of a clay layer, 0.8 m of subsoil, and 0.2 m of topsoil. The quantities of
clay, subsoil and top soil will depend upon the depth of the impacted soils in the new landfill.
However, for this cost estimate, it is assumed that a 4,000 m2 area of the new landfill will be capped.
The capping will then include:

— 0.6 m of a clay layer (approximately 2,400 m3)
— 0.8 m of subsoil for cultivated land use or forestry (approximately 3,200 m3)
— 0.2 m topsoil (approximately 800 m3)

Complete a post remediation report for the Old Landfill including the findings of the confirmatory soil
sampling;

Complete a post-remediation groundwater monitoring and sampling program at the Old Landfill. This
will include groundwater monitoring from the existing wells on-site (six wells). Prepare a report of
the post-treatment groundwater monitoring;

Complete a landfill construction and capping report;

Conduct a post closure groundwater monitoring program for the new landfill, including preparation,
implementation and reporting. This will include installation of 12 groundwater monitoring wells
around the new landfill; and

Continued groundwater monitoring and reporting for the new landfill (assume 10 years).

The cost for conducting this option is estimated at $3,270,000. The Class C cost estimate for this option is
provided in Table 8.

Assumptions for Cost Estimation

Excavation mass of 2,000 kg per cubic metre (2 tonnes/m3)

Suitable backfill material (top soil) is available on site or within 5 km radius
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=  Backfill material required for excavation includes 20% swell factor

= Parks Canada to maintain seeded areas until complete grass germination

7.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the reports review, the volume of impacted soils at the Community Airstrip is estimated to be
250 m3 where identified parameters of concerns were BTEX, F1 and F2. Hydrocarbon impacts are limited
to surface soils to a maximum depth of 1 mbg. At the Old Landfill site, the volume of impacted soils is
estimated to be 7,200 m3 where metals were the main parameters of concern. The impacted soils are
generally limited to the surface soils to a maximum depth of 1.5 mbg. It is noted that there may be impacts
to 3 m in some areas (Columbia - Franz, 2011) and a 10% contingency has been applied to account for this

possibility.

Based on the remediation options analysis, EBA provides four feasible options for remediation of impacted
soils at each site which are presented to PCA for their consideration. The remedial options are summarized

in the following tables.

Table I: Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

Class C Flexibility
Options Es(tiic;]s;te Time Location Pros Cons
Option 1 -
Excavation = Time involved to remediate soils could be
and = Cost effective substantial.

Landfarming | $210,000 Years On/Off-site |= Can be carried out on-site | Toxic by-products may be produced.
(estimated or off-site = Microbial action may be impacted by salts,
250 m” of metals, and trace organic compounds

impacted soils)
Option 2 - = May be-restrlctlons at .Iandflll location
Excavation = Expensive transportation costs
and Landfill = Simplest remediation = Potential human and ecological risks in the
Qisposal at $200.000 Days to Off-site method . o event of an éc_cident during transportation
Rainbow Lake weeks = Appropriate for soils with = Regulatory liaison delays
(estimated high levels of contaminants. |= Impact to roads
250 m” of = Greenhouse gas emissions by trucks
impacted soils) . .
= Accidental spills
Option 3 -

Excavate and
Disposal in

New Landfill

Construct at | $150,000 Days Off-site = Please, see Option 3 in Table J
Old Landfill

Site (estimated
250 m® of
impacted soils)
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Table I: Remediation Options for Hydrocarbon Impacted Soils at Community Airstrip

Class C Flexibility
Options Es(t:i%s;te Time Location Pros Cons
Option 4 -
Excavate and
Disposal in
New Landfill
Construct 3 $250,000 Days Off-site = Please, see Option 4 in Table J
Km West of ' '
Community
(estimated
250 m* of
impacted soils)
Table J: Remediation Options for Impacted Soils at Old Landfill
Class C Flexibility
Options Es(t:i%s;te Time Location Pros Cons
= Contaminated soils remains on-site
= Future monitoring (groundwater
monitoring) required to verify soil
leaching to groundwater and
groundwater transport not occurring
= Lower cost = Soil cap thickness and design must
Option 1 - = Less time period possible ensure no human or ecological access
Capping and | $1,570,000 | Weeks On-site |« potential end land uses — to soils.
Monitoring pasture, recreational, = Soil cap must be maintained in
cultivation, and forestry perpetuity.
= Clay cap may increase the build-up of
landfill gas and venting may be
required.
= Restricts nearby for residential
development
= Simplest remediation = May be restrictions at landfill location
Option 2 - method = Expensive transportation costs
Excavation and = Appropriate for soils with = Potential human and ecological risks in
Landfill $3,920,000 | Weeks Off-site high levels of contaminants. | the event of an accident during
Disposal at = Could be sited at old lagoon | transportation
Rainbow Lake east of community if = Regulatory liaison delays
conditions are favourable |« Overall costs are high
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Table J: Remediation Options for Impacted Soils at Old Landfill

Options

Class C
Cost
Estimate

Time

Location

Flexibility

Pros

Cons

Option 3 -
Excavate and
Disposal in
New Landfill
Construct at
Old Landfill site

$1,960,000

Weeks

Off-site

= Simplest remediation
method

= Appropriate for soils with
high levels of contaminants.

= AESRD may not approve the location of
the new landfill

= Additional cost for constructing and
capping new landfill

Continued groundwater monitoring
required

Regulatory liaison delays

= Contaminated soils remain on-site

Soil cap thickness and design must
ensure no human or ecological access
to soils.

Soil cap must be maintained in
perpetuity.

= Clay cap may increase the build-up of
landfill gas and venting may be
required.

Lack of feasibility for residential
development

Option 4 -
Excavate and
Disposal in
New Landfill
Construct 3 km
West of
Community of
Garden River

$3,270,000

Weeks

Off-site

= Simplest remediation
method

= Appropriate for soils with
high levels of contaminants.

= AESRD may not approve the location of
the new landfill

= The proposed site has not been seen if
it is suitable place for new landfill

= Additional cost for constructing and
capping new landfill

Continued groundwater monitoring
required

= Potential human and ecological risks in
the event of an accident during
transportation.

= Regulatory liaison delays

Soil cap thickness and design must
ensure no human or ecological access
to soils.

Soil cap must be maintained in
perpetuity.
= Clay cap may increase the build-up of

landfill gas and venting may be
required.
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Findings of the previous reports review identified that select metal concentrations in groundwater
exceeded the applicable guidelines. Figures 3b and 4b show the monitoring well locations at the
Community Airstrip and Old Landfill, respectively, where those exceedances were observed.
Columbia - Franz, 2011 concluded that there were exceedances of metal concentrations but were not due
to the Old Landfill site. In addition, by considering the soil and groundwater analytical results (discussed in
detail in Section 5.0 of the report), elevated concentrations of select metals were considered to be naturally
occurring and/or not due to on-site activities. Therefore, a remediation option analysis and action plan
was not considered applicable for groundwater at either the Community Airstrip or at the Old Landfill.

8.0 LIMITATIONS OF LIABILITY

This report and its contents are intended for the sole use of PCA and their agents. EBA Engineering
Consultants Ltd. does not accept any responsibility for the accuracy of any of the data, the analysis, or the
recommendations contained or referenced in the report when the report is used or relied upon by any
party other than PCA, or for any project other than the remediation of the sites. Any such unauthorized use
of this letter report is at the sole risk of the user. Use of this report is subject to the terms and conditions
stated in EBA’s Services Agreement. EBA’s General Conditions are provided in Appendix B of this report.

38

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01).docx
CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca EBA, A TETRA TECH COMPANY




GARDEN RIVER, AB COMMUNITY AIRSTRIP AND OLD LANDFILL REPORTS REVIEW AND REMEDIATION OPTIONS ANALYSIS
EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW
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We trust this report meets your present requirements. Should you have any questions or comments,
please contact the undersigned at your convenience.

EBA Engineering Consultants Ltd.
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Prepared by:

Jafar Muhammad, M.Eng., E.I.T
Environmental Scientist
Environment Practice

Direct Line: 780.451.2130 x607
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Reviewed by:

Brian C. Adeney, P.Eng.

Senior Project Director
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badeney@eba.ca

/anm

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01).docx
CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca

1ssUED FORREVIEW

Reviewed by:

Steve Mailath, M.Sc., P.Geol.
Senior Hydrogeologist
Environment Practice

Direct Line: 403.203.3305 x898
smailath@eba.ca

PERMIT TO PRACTICE
EBA ENGINEERING CONSULTANTS LTD.

Signature

Date

PERMIT NUMBER: P245

The Association of Professional Engineers
and Geoscientists of Alberta

EBA, A TETRA TECH COMPANY




GARDEN RIVER, AB COMMUNITY AIRSTRIP AND OLD LANDFILL REPORTS REVIEW AND REMEDIATION OPTIONS ANALYSIS
EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW

REFERENCES

Alberta Environment (AENV). 2001. Soil and Water Quality Guidelines for Hydrocarbons at Upstream Oil and
Gas Facilities.

Alberta Environment (AENV). 2008. Alberta Tier 1 Soil and Groundwater Remediation Guidelines,
Residential /Parkland land use.

AMEC Earth and Environmental (AMEC). 2006. Phase I Environmental Site Assessment, Garden River Land
Claim Selection Areas, Wood Buffalo National Park, Alberta. Report prepared for AMEC
Infrastructure Limited. (AMEC File: EE-24794).

Canadian Council of Ministers of the Environment (CCME). 2003. Canadian Environmental Quality
Guidelines.

Canadian Council of Ministers of the Environment (CCME). 2007. Canadian Soil Quality Guidelines for the
Protection of Environmental and Human Health.

Canadian Council of Ministers of the Environment (CCME), 2007. Canadian Water Quality Guidelines for the
Protection of Aquatic Life.

Canadian Council of Ministers of the Environment (CCME), 2008, Canada-Wide Standards for Petroleum
Hydrocarbons in Soil.

Canadian Council of Ministers of the Environment (CCME), 2010. Federal Interim Groundwater Quality
Guidelines.

Columbia Environmental Consulting Ltd. (Columbia) and Franz Environmental Inc. (Franz). 2011. Detailed
Site Assessment, Garden River Old Dump in Wood Buffalo National Park. Prepared for Parks Canada
Agency. (Columbia - Franz File: 2018-1001).

EBA Engineering Consultants Ltd. (EBA). 2006. Phase I (Modified) Environmental Site Assessment, Garden
River Indian Reserve, Little Red River Cree Nation, Wood Buffalo National Park, Alberta. Report
Prepared for Public Works and Government Services Canada. (EBA File: 5101390).

EBA Engineering Consultants Ltd. (EBA). 2009. Contaminated Site Assessment, Initial and Detailed Testing
Programs, Wood Buffalo National Park, various Locations in the Community of Garden River, Alberta.
Report Prepared for Parks Canada Agency. (EBA File: C22101178).

Health Canada. 2008. Guidelines for Canadian Drinking Water Quality
Health Canada, 2010. Guidelines for Canadian Drinking Water Quality

Hem. J.D. 1985. Study and Interpretation of the Chemical Characteristics of Natural Water. USGS Water
Supply Paper 2254, 3rd Edition. US Government Printing Office.

Lemay. T.6. 2003. Arsenic Concentrations in Quaternary Drift and Quaternary - Tertiary Buried Channel
Aquifers in the Athabasca oil sands (Izgn - Situ) area, Alberta. Alberta Geological Survey. EUB/AbS
Geo - Note 2002 to 2004.

40

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01)
CONSULTING ENGINEERS & SCIENTISTS - www.eba.ca EBA, A TETRA TECH COMPANY




GARDEN RIVER, AB COMMUNITY AIRSTRIP AND OLD LANDFILL REPORTS REVIEW AND REMEDIATION OPTIONS ANALYSIS
EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW

TABLES

Table | Community Airstrip Option |: Class C Cost Estimate for Excavation and Landfarming

Table 2 Community Airstrip Option 2: Class C Cost Estimate for Excavation and Landfill Disposal at Rainbow
Lake

Table 3 Community Airstrip Option 3: Class C Cost Estimate for Excavation and Disposal in New Landfill at Old
Landfill Site

Table 4 Community Airstrip Option 4: Class C Cost Estimate for Excavation and Disposal in New Landfill 3 Km
West of Community

Table 5 Old Landfill Option I: Class C Cost Estimate for Capping and Monitoring

Table 6 Old Landfill Option 2: Class C Cost Estimate for Excavation and Landfill Disposal at Rainbow Lake

Table 7 Old Landfill Option 3: Class C Cost Estimate for Excavation of Landfill Material and Disposal in New
Landfill at Existing Site

Table 8 Old Landfill Option 4: Class C Cost Estimate for Excavation of Old Landfill Material and Disposal in New
Landfill 3 Km West of Community

Table 9 Comparison of Applicable Environmental Management Options — Community Airstrip

Table 10 Comeparison of Applicable Environmental Management Options — Old Landfill

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01) em

CONSULTING ENGINEERS & SCIENTISTS - www.eba.ca A TETRATECH COMPANY




EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW

Table 1. Option 1 Community Airstrip: Class C Cost Estimate for Excavation and Landfarming

Garden River Community Airport Unit of Approx. Unit Price Total Cost
Stained Area 1 and Stained Area 2 at East End of Rwy 07-25 Measure Quantity
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
2 Land farm construction including liner (1,000 m?) m? 1000 $10 $10,000
3 Excavate soils from Areas 1 and 2 and place on landfarm area in 0.3 m lift m® 250 $20 $5,000
4 Construct 0.3 m high berm around perimeter of land farm linm 120 $25 $3,000
5 Backfill with common & compact - Area 1 [(0.3 m x 100 m?) x1.2] m® 40 $75 $3,000
6 Backfill with common & compact - Area 2 [(0.8 m x 200 m?) x1.2] m® 200 $75 $15,000
7 Regrade Sites 1 and 2 m? 300 $10 $3,000
8 Supply and place 0.2 m thick topsoil m? 300 $50 $15,000
9 Seeding (Parks Canada to water and maintain) m? 300 $5 $1,500
10 Mob and demob from site (+/- 20 %) lump sum $11,600
Subtotal - Estimated Construction Cost $69,600.00
Estimated Construction Cost Contingency (15%) $10,440.00
Additional Costs Engineering fee and reporting 1 $50,000 $50,000.00
Additional Costs Annual Monitoring of Land farmed Soils (Cost Table AC) Year 4 $19,115 $76,460
Total Estimated Cost $206,500
Class C Estimated Cost $210,000
Assumptions:
Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)
Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Suitable landfarm area available on site (Possible suitable locations are on runway approaches)
Parks Canada to maintain seeded areas until complete grass germination
CFU4 Airport Operator (Little Red River Cree Nation) to provide NOTAM communications to CYOJ FSS
(High Level Airport Flight Service Station) during construction

Tables 1_8 Class C Cost Estimate
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Table 2: Option 2 Community Airstrip: Class C Cost Estimate for Excavation and Landfill Disposal at Rainbow Lake

Item No. Description Unit of Appro.x. Unit Price Total Cost
Measure Quantity
Garden River Community Airport
Stained Area 1 and Stained Area 2 at East End of Rwy 07-25
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
Excavate and haul to the Tervita landfill, 40km east of Rainbow Lake (Site 1 - 0.5 m 3
2 . . 3 m 250 $200 $50,000
depth; Site 2 - 1.0 m depth) Using 15 m® per load trucks
3 Backfill with common & compact - Area 1 [(0.3 m x 100 m?) x1.2] m® 40 $75 $3,000
4 Backfill with common & compact - Area 2 [(0.8 m x 200 m?) x1.2] m® 200 $75 $15,000
5 Regrade Sites 1 and 2 m? 300 $10 $3,000
6 Supply and place 0.2 m thick topsoil m? 300 $50 $15,000
7 Seeding (Parks Canada to water and maintain) m? 300 $5 $1,500
8 Mob and demob from site (+/- 20 %) lump sum $18,000
Subtotal - Estimated Construction Cost $108,000
Estimated Construction Cost Contingency (15%) $16,200
Additional Costs Engineering fee and reporting 1 $50,000.00 $50,000
Additional Costs Class 2 Soil Samples Collection (Cost Table AA) $21,595
Total Estimated Cost $195,795
Class C Estimated Cost $200,000

Assumptions:

Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)

Suitable backfill material is available on site or within 5 km radius

Backfill material required for excavation includes 20% swell factor

Parks Canada to maintain seeded areas until complete grass germination

All materials hauled to the Tervita Landfill site east of Rainbow Lake are accepted

CFU4 Airport Operator (Little Red River Cree Nation) to provide NOTAM communications to CYOJ FSS (High Level Airport
Flight Service Station) during construction

Tables 1_8 Class C Cost Estimate
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Table 3: Community Airstrip Option 3: Class C Cost Estimate for Excavation of Community Airstrip Soils and Disposal in New Landfill at Old Landfill Site

Item No. Description Unit of Appro.x. Unit Price Total Cost
Measure Quantity
Garden River Community Airport
Stained Area 1 and Stained Area 2 at East End of Rwy 07-25
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
Excavate and haul contaminated material to the Old Landfill Site (Old Landfill Site has
2 previously been remediated to a New Landfill Site - See Table 7)( m’ 250 $50 $12,500
3 Backill with common & compact - Area 1 [(0.3 m x 100 m?) x1.2] m® 40 $75 $3,000
4 Backfill with common & compact - Area 2 [(0.8 m x 200 m?) x1.2] m® 200 $75 $15,000
5 Regrade Sites 1 and 2 m? 300 $10 $3,000
6 Supply and place 0.2 m thick topsoil m? 300 $50 $15,000
7 Seeding (Parks Canada to water and maintain) m? 300 $5 $1,500
8 Mob and demob from site (+/- 20 %) lump sum $10,500
Subtotal - Estimated Construction Cost $63,000
Estimated Construction Cost Contingency (15%) $9,450
Additional Costs Engineering fee and reporting 1 $50,000.00 $50,000
Additional Costs Class 2 Soil Samples Collection (Cost Table AA) $21,595
Total Estimated Cost $144,045
Class C Estimated Cost $150,000
Assumptions:
Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)
Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Parks Canada to maintain seeded areas until complete grass germination
Remediation of the Airstrip is done at the same time as the construction of the New Landfill at the Old landfill Site.
CFU4 Airport Operator (Little Red River Cree Nation) to provide NOTAM communications to CYOJ FSS (High Level Airport
Flight Service Station) during construction

Tables 1_8 Class C Cost Estimate
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Table 4: Community Airstrip Option 4: Class C Cost Estimate for Excavation and Disposal in New Landfill 3 km West of Community

Item No. Description Unit of Appro.x. Unit Price Total Cost
Measure Quantity
Garden River Community Airport
Stained Area 1 and Stained Area 2 at East End of Rwy 07-25
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
Excavate and haul contaminated material to a New Landfill 3 Km west of Village (New
2 Landfill Site has previously been constructed - See Table 8) oe m’ 250 $50 $12,500
3 Backill with common & compact - Area 1 [(0.3 m x 100 m?) x1.2] m® 40 $75 $3,000
4 Backfill with common & compact - Area 2 [(0.8 m x 200 m?) x1.2] m® 200 $75 $15,000
5 Regrade Sites 1 and 2 m? 300 $10 $3,000
6 Supply and place 0.2 m thick topsoil m? 300 $50 $15,000
7 Seeding (Parks Canada to water and maintain) m? 300 $5 $1,500
8 Mob and demob from site (+/- 20 %) lump sum $10,500
Subtotal - Estimated Construction Cost $63,000
Estimated Construction Cost Contingency (15%) $9,450
Additional Costs Engineering costs for new landfill design and reporting 1 $150,000.00 $150,000
Additional Costs Class 2 Soil Samples Collection (Cost Table AA) $21,595
Total Estimated Cost $244,045
Class C Estimated Cost $250,000
Assumptions:
Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)
Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Parks Canada to maintain seeded areas until complete grass germination
Remediation of the Airstrip is done at the same time as the construction of the New Landfill 3 KM west of Village
CFU4 Airport Operator (Little Red River Cree Nation) to provide NOTAM communications to CYOJ FSS (High Level Airport
Flight Service Station) during construction

Tables 1_8 Class C Cost Estimate
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Item No. Description Unit of Appro.x. Unit Price Total Cost
Measure Quantity
Garden River Community - Old Landfill
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
2 Area 1 - Load, place and compact borrow materials
2.1 0.6 m layer of clay m® 810 $75 $60,750
2.2 0.8 m subsoil m® 1080 $75 $81,000
2.3 0.2 m topsoil m? 1350 $50 $67,500
3 Area 2 - Load, place and compact borrow materials
3.1 0.6 m layer of clay m® 2400 $75 $180,000
3.2 0.8 m subsoil m® 3200 $75 $240,000
3.3 0.2 m topsoil m? 4000 $50 $200,000
4 Area 3 - Load, place and compact borrow materials
4.1 0.6 m layer of clay m® 150 $75 $11,250
4.2 0.8 m subsoil m® 200 $75 $15,000
43 0.2 m topsoil m? 250 $50 $12,500
5 Area 4 - Load, place and compact borrow materials
5.1 0.6 m layer of clay m® 270 $75 $20,250
5.2 0.8 m subsoil m® 360 $75 $27,000
53 0.2 m topsoil m? 450 $50 $22,500
6 Mob and demob from site (+/- 20 %) lump sum $188,050
Subtotal - Estimated Construction Cost $1,128,300
Estimated Construction Cost Contingency (15%) $169,245
Additional cost and reporting 1 $100,000.00 $100,000
Decommissioning of 3 monitoring wells (Cost Table AG) $20,968
Additional Costs o o ]
Post Remediation Groundwater Monitoring and Adding 8 New Wells (Cost Table AE) $38,551
Continued Groundwater Monitoring (Cost Table AF) Year 5 $21,775 $108,875
Total Estimated Cost $1,565,939
Class C Estimated Cost $1,570,000

Assumptions:

Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)

Suitable backfill material is available on site or within 5 km radius

Backfill material required for excavation includes 20% swell factor

Parks Canada to maintain seeded areas until complete grass germination

Tables 1_8 Class C Cost Estimate
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Table 6: Old Landfill Option 2: Class C Cost Estimate for Excavation and Landfill Disposal at Rainbow Lake

Item No. Description Unit of Appro.x. Unit Price Total Cost
Measure Quantity
Garden River Community - Old Landfill
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
2 Construct temporary stockpile site (clearing & grading) m? 1000 $5 $5,000
3 Excavate, separate and stockpile contaminated soils and other debris m® 7200 $40 $288,000
Load, Haul and disposal to Tervita Landfill east of Rainbow Lake (Contaminated Soil
4 approved for Daily Fg:over; Tipping Fee - $30/tonne) ( m’® 1800 $200 $360,000
5 tgzt{,glilg/?:ngl)sposal to High River Landfill (Assorted Metals, Debris etc. Tipping m? 5400 $250 $1,350,000
6 Backfill with common native material ; compact and regrade m® 8640 $75 $648,000
7 Supply and place 0.2 m thick topsoil m? 1200 $50 $60,000
8 Seeding (Parks Canada to water and maintain) m? 1200 $5 $6,000
9 Mob and demob from site (+/- 20 %) lump sum $543,900
Subtotal - Estimated Construction Cost $3,263,400
Estimated Construction Cost Contingency (15%) $489,510
Engineering cost and reporting 1 $100,000.00 $100,000
. Class 2 Landfill Soil Samples Collection (Cost Table AB) $21,595
Additional Costs — — -
Well Decommissioning and Monitoring in Old landfill area (Cost Table AG) $20,968
Post Remediation GW Monitoring/Sampling (Cost Table AD) $20,000
Total Estimated Cost $3,915,473
Class C Estimated Cost $3,920,000
Assumptions:
Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)
Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Parks Canada to maintain seeded areas until complete grass germination
All materials hauled to the Tervita landfill site east of Rainbow Lake are accepted
All materials hauled to High Level landfill are accepted by the Mackenzie Regional Waste Management Commission

Tables 1_8 Class C Cost Estimate
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Item No. Description Unit of Appro.x. Unit Price Total Cost
Measure Quantity
Garden River Community - Old Landfill
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
2 Construct temporary stockpile site (clearing & grading) m? 1000 $5 $5,000
Excavate, separate and stockpile contaminated soils and other debris from Old
3 Landfill Areaspl,2,3 and 4 P m’ 7200 $35 $252,000
4 Prepare base of Old Landfill site for clay liner m? 6050 $3 $18,150
5 Load, haul, place and compact 1.0m clay liner sub-grade m® 6050 $25 $151,250
6 Install geomembrane liner m? 6050 $15 $90,750
Load, haul, and place contaminated soils and other debris from adjacent stockpiles to
7 New Landfill cells in Old Landfill site (Contaminated materials from Airport to be m® 7200 $25 $180,000
placed in New Landfill cell at the same time)
Cap New Landfill:
8 Load, haul, place and compact 0.6 m clay layer from borrow area m® 3630 $25 $90,750
9 Load, haul, place and compact 0.8 m sub-soil layer from borrow area m® 4840 $25 $121,000
10 Supply and place 0.2 m thick topsoil Layer m? 6050 $50 $302,500
11 Seeding (Parks Canada to water and maintain) m? 6050 $5 $30,250
12 Mob and demob from site (+/- 20 %) lump sum $248,830
Subtotal - Estimated Construction Cost $1,492,980
Estimated Construction Cost Contingency (15%) $223,947
Engineering costs for new landfill development and siting including construction
monitoring and reporting $150,000
Additional Costs Final Landfill Closure and Post-Closure Engineering $50,000
Well Decommissioning and Monitoring in Old landfill area (Cost Table AG) $20,968
Post Remediation GW Monitoring/Sampling (Cost Table AD) $20,000
Total Estimated Cost $1,957,895
Class C Estimated Cost $1,960,000

Assumptions:

Excavation mass of 2,000 kg per cubic metre (2 tonnes/m?)

Suitable backfill material is available on site or within 5 km radius

Backfill material required for excavation includes 20% swell factor

Parks Canada to maintain seeded areas until complete grass germination

New Landfill development and closure meets development and siting criteria as per Standards For Landfills in Alberta

Tables 1_8 Class C Cost Estimate
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Table 8: Old Landfill Option 4: Class C Cost Estimate for Excavation of Old Landfill Material and Disposal in New Landfill 3 km West of Community

Item No. Description Unit of Measure Approx. Quantity Unit Price Total Cost
Garden River Community - Old Landfill
1 Locates - Alberta One-Call lump sum 1 $2,500 $2,500
2 Construct temporary stockpile site (clearing & grading) m? 1000 $5 $5,000
3 i:(ec:;/alt'e,zls:;;agst: and stockpile contaminated soils and other debris from Old Landfill m 7200 $35 $252,000
4 N Landl ol i New Landil 3 K west of ilage m’ 7200 s40 $268,000
Prepare New Landfill Site:
5 Prepare base of New Landfill site for clay liner m? 6050 $3 $18,150
6 Load, haul, place and compact 1.0 m clay liner sub-grade m? 6050 $25 $151,250
7 Install geomembrane liner m? 6050 $15 $90,750
Cap Old Landfill:
8 Area 1 - Load, place and compact borrow materials
8.1 0.6 m layer of clay m? 810 $75 $60,750
8.2 0.8 m subsoil m® 1080 $75 $81,000
8.3 0.2 m topsoil m? 1350 $50 $67,500
9 Area 2 - Load, place and compact borrow materials
9.1 0.6 m layer of clay m? 2400 $75 $180,000
9.2 0.8 m subsoil m® 3200 $75 $240,000
9.3 0.2 m topsoil m? 4000 $50 $200,000
10 Area 3 - Load, place and compact borrow materials
10.1 0.6 m layer of clay m? 150 $75 $11,250
10.2 0.8 m subsoil m® 200 $75 $15,000
10.3 0.2 m topsoil m? 250 $50 $12,500
11 Area 4 - Load, place and compact borrow materials
11.1 0.6 m layer of clay m? 270 $75 $20,250
11.2 0.8 m subsoil m® 360 $75 $27,000
11.3 0.2 m topsoil m? 450 $50 $22,500
14 Seeding (Parks Canada to water and maintain) m? 1200 $5 $6,000
Cap New Landfill:
15 Load, haul, place and compact 0.6 m clay layer at New Landfill site m? 3630 $25 $90,750
16 Load, haul, place and compact 0.8 m sub-soil layer at New Landfill site m? 4840 $25 $121,000
17 Load, haul, and place 0.2 m topsoil layer at New Landfill site m? 6050 $50 $302,500
18 Seeding (Parks Canada to water and maintain) m? 6050 $5 $30,250
19 Mob and demob from site (+/- 20 %) lump sum $350,280
Subtotal - Estimated Construction Cost $2,646,180
Estimated Construction Cost Contingency (15%) $396,927
Engineering costs for new landfill development and siting including construction
monitoring and reporting $150,000
Additional Costs Final Landfill Closure and Post-Closure Engineering $50,000
Post Remediation GW Monitoring/Sampling (Cost Table AD) $20,000
Total Estimated Cost $3,263,107
Class C Estimated Cost $3,270,000
Assumptions:
Excavation mass of 2,000 kg per cubic metre (2 tonneslms)
Suitable backfill material is available on site or within 5 km radius
Backfill material required for excavation includes 20% swell factor
Parks Canada to maintain seeded areas until complete grass germination
New Landfill development and closure meets development and siting criteria as per Standards For Landfills in Alberta

Tables 1_8 Class C Cost Estimate

CONSULTING ENGINEERS & SCIENTISTS . www.eba.ca

EBA, A TETRA TECH COMPANY



EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW

Table 9: Comparison of Applicable Environmental Management Options Community Airstrip

Excavation and

Excavate and

Excavate and

Assessment Criteria Excavatlon_ and Landfill Disposal at Disposal at Disposal at New
Landfarming . Reconstructed )
Rainbow Lake o Landfill 3 km West
Landfill Site
Liability Reduction High High High High
Impact on Site Limited if landfarm is Limited (during Limited (during Limited (during
Operations located on site excavation) excavation) excavation)
Complexity Low to Moderate Low Low Low
Public/ Stakeholder
. unknown unknown unknown unknown
Perception
Risk to Humz.;m Health Low Low Low Low
and the Environment
Timeframe Years Days to weeks Days to weeks Days to weeks
Relative cost $210,000 $200,000 $150,000 $250,000
High
= Landfarm area
Land Use Restrictions cannot be used until None None None
soil has been
remediated
Regulatory Yes — if new landfillis | Yes — if new landfill is
. Yes Yes
Compliance approved approved
Local Ecor_10m|c Minimal Minimal Minimal Minimal
Benefit
Moderate
= Few r.esources used High High High
. - - LOW risk to . = Few resources used | = Few resources used | = Few resources used
Sustainability of environment during L isk L isk L isk
Approach remediation OV\{ risk to _ ow risk to . OV\{ risk to _
d b environment during environment during environment during
Lan can.not e remediation remediation remediation
used during
remediation
Low to Moderate
= Soil remediation
may not progress as Low Moderate Moderate
Implementation Risks expected = Spills during = Landfill may not be = Landfill may not be
= Potential for long transportation approved approved
term (years) to
remediate soil
Other Advantages Low cost Low cost Low cost Low cost
Other Disadvantages | Time to remediate soil None None None

Tables 9 and 10 PCA Garden River_E22103088
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Table 10: Comparison of Applicable Environmental Management Options Old Landfill

Excavate and

Environment

Monitoring required

Low

Monitoring required

Assessment Capping and Excavation and Disposal at Excavate and
o pping Landfill Disposal at P Disposal at New
Criteria Monitoring - Reconstructed .
Rainbow Lake S Landfill 3 km West
Landfill Site
Liability Reduction High High High High
Impact on Site . . . .
Operations High High High High
Complexity Moderate Low Moderate to high Moderate to high
Public/
Stakeholder May be unacceptable Likely acceptable May be unacceptable Likely acceptable
Perception
Risk to Human Low Low Low
Health and the

Monitoring required

Timeframe Day to weeks Days to weeks Months Months
Relative cost $1,570,000 $3,920,000 $1,960,000 $,3,270,000
Moderate Moderate
Land Use No housi ithi none No housi ithi None
Restrictions o housing within o housing within
setbacks setbacks
Regulatory Yes Yes Yes — if new landfillis | Yes — if new landfill is
Compliance approved approved
Local E i - . - -
oca cor.10m|c Minimal Minimal Minimal Minimal
Benefit
Moderate Moderate
= Few resources used = Few resources used
A = Low risk to High = Low risk to High
Sustainability of ] ) ] )
Approach environment during = No land use environment during = No land use
remediation restrictions remediation restrictions
= Land use = Land use
restrictions restrictions
] Moderate Moderate Moderate
Implementation L . . .
Risks Monitoring required Low Land use restrictions Landfill may not be
Land use restrictions May not be approved approved
Other Advantages Lower relative cost Impact removed from Conveniencg of local Conveniencg of local
site landfill landfill
. Other May not be Higher relative cost May not be Higher relative cost
Disadvantages acceptable acceptable

Tables 9 and 10 PCA Garden River_E22103088
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FIGURES

Figure | Site Location Plan

Figure 2 Site Plan Showing Community Airstrip and Old Landfill Locations

Figure 3a Community Airstrip Site Plan Showing Soil Exceedances

Figure 3b Community Airstrip Site Plan Showing Groundwater Exceedances

Figure 3c Details of Groundwater Monitoring Well Profile Showing Soil and Groundwater Exceedances
(Community Airstrip)

Figure 4a Old Landfill Site Plan Showing Soil Exceedances

Figure 4b Old Landfill Site Plan Showing Groundwater Exceedances

Figure 4c Details of Groundwater Monitoring Well Profile Showing Soil and Groundwater Exceedances (Old
Landfill)
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1-Trichlorocthane ew | NG| s | T e T - <001 | B T T 1 [ B s T <omn | <om
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1.2 Dichorobenzene [ _mgig | o8 H N i — N T i - 1 <00 ] i i <001 <001
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Benzo{a}anthracene mg/kg 0.083 1 <001 <001 <0.01 <001
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Joil Colour Abbrevistions: BL=Black, Dk =Dark, Lt.=Light, Br.=Brown, Gr.=Grey or Greyish, OL.=Olive. Ye.=Velbowish, Re.=Reddish.
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Potassium (K) NG 17 3 L1 12 1 1 7
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Styreme T rmag — B B N I A R R B ] I R R A S N T ~ ]
T3 Dichlorohenzene ma/kg E
t 4 Dichlorobenzene mg/kg E
1.2-Dichlorobenzene ma/hg 2
[Carcinogenic Poly Tlydrocarbons (PAHs)
Naphthalene — ek G018 0.6 - } - . ~ -
[(Qanoline :.N\; NG NG
Phenenthrene mg/kg 0.061 s
ma/kg 0.040 10
;U.atwai.vu_;i:x mR/kg 0,083 [ ) o
Benzo(bi) fuoranthene B " T T I A e A R S A j I R R T T T B B | i
Benzo(k) fluoranthene - T mg/kg | NG 1 I B o
Benzo(a)p mg/kg 077 07
Indeno(1,23<d)pyrene mg/kg__ | NG [ - B I — ) -
[Dibenzo(a ) anthracene ma/kg 84 1
l.sboratory Ideatification No. 1613338 1513338 1613338 1613338 1413338 1613338 1676%96-207 | 1476396-208 | 1676392309 | 1676396212 | 1676396210 | 1676396.211 1513338 15613338 1513338 1513338 1613338 1613338 1676396 185 | 167639186 | 1876356187 | 1.6763%-188 | [6763%6-189 | 1676395193 | 1676396190 | 1676396197 | 676396153
Notes:
| Alberta Envirunment (AENV). August 3008, Alberta Tier | Soil snd Groundwater Remedistion Guidelines, Referenced usde are for Residential/Park Land wse, coarse textured surface soils,
F Cansdian Council of Ministers of the Environment (CCME). September 2007, Canadian Sol Quality Guidelines for the Protection of Enviconmentsl and [Human Health Refk d guidelines are for Resdential/Parkiand land use, cosrse textured surface soils,
" Fracton F4 (G, HGT & by high temp g ch greph Materiai Type
NG - No gudklines catablished.
Bl - Not s P oo | susoioaey
|Bold - Greater than the referenced gusdetine. Value Rationat Vahe Rationat
Soil Teature Abbrevistions: 1.=Loam, CL=Clay Loam, S1.=Sandy Loam, SiL=S Loam, LS=1osmy Send, S=Send, Si=Silt, C=Clay, HC=Heavy Clay, SICL=Silty Clay Loam, SCL=Sendy Clay Loem. EC (dS/m) <2 Good <3 Good
Soil Colour Abbreviations: Bl =Black, Dk.=Dark, Lt.=Light, Br.=Brown, Gr.=Grey or Greyish, OL=Olive, Ye.=Yellowish, Re.=Reddish. SAR <4 Good <4 Good

Comtrnmnd 30 Anovesemt - 1ot 1 s Sud T 190
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TABLE 2: GROUNDWATER MONITORING RESULTS

February 2009

Contaminated Site Assessment - Table 2.xls 2008 GW Mon. Table

. Groundwater | Groundwater | Groundwater | Groundwater Groundwater
Moritoring Well | Borehole S;‘,’,‘;‘;ﬂ Top &fo C(;Slﬂg Height of S'm(e: ;’g)e‘“' levels fevels levels levels | Stotted Interval Elevation | Elevation” | Elevation®
D Depth (mbg) [\ o o (m) | Etevation m) Stickup (m) (mBTOC) (mbg) (mBTOC) (mbg) (m) (m)
Top (m) | Battom (m) 21-Mar-08 29-Aug-08 Top(m) | Botom(m) | 21-Mar08 | 29-Augos
Garden River Landfill
08MWO01 113 241.37 24229 0.92 8.2 113 10.06 9.14 10.58 9.66 233.17 230.07 23223 231.71
08MW02 6.7 240.73 241.87 1.14 37 6.7 7.01 5.87 7.01 5.87 237.03 234.03 234.86 234.86
08MW03 11.3 241.38 242.47 1.09 11.3 10.68 9.59 10.66 9.57 231.79 231.81
Garden River Old Dump
08MW04 6.1 238.84 240.03 1.19 3.1 6.1 dry dry dry dry 235.74 23274 dry dry
08MW04B 9.8 238.88 240.16 1.29 6.7 9.8 9.28 8.00 9.31 8.02 232.18 229.08 230.88 230.85
UBMW05 61 239.09 240.31 122 31 6.1 dry dry dry dry 235.99 23299 dry dry
08MW05B 9.8 239.07 240.27 1.20 6.7 9.8 9.34 8.14 9.35 8.16 23237 229.27 230.93 23092
08MW06 84 239.06 240.34 1.28 6.4 84 dry dry 9.27 7.99 232.66 230.66 dry dry
08MWO06B 9.8 238.95 240.29 1.34 6.7 9.8 9.32 7.98 9.29 7.95 232.25 229.15 230.97 231.00
Former Septic Tile Field
08MWO07 6.1 239.12 239.00 -0.12 31 6.1 dry dry 587 5.99 236.02 233.02 dry dry
08MWO7B 9.2 239.21 239.04 -0.17 6.1 9.2 7.85 8.03 7.85 8.02 233.11 230.01 231.19 231.19
08MW08 9.8 239.33 239.22 -0.11 6.7 98 8.10 821 8.01 8.13 232.63 229.53 231.12 231.20
08MW09 9.2 239.14 239.03 -0.11 6.1 9.2 7.89 8.00 damaged damaged 233.04 229.94 231.14 #VALUE!
Garden River Airstrip —
08MW10 9.8 240.87 242.08 1.20 6.7 98 10.16 8.96 10.12 8.92 234.17 231.07 231.91 231.95
08MW11 9.8 240.98 242.26 1.27 6.7 9.8 10.35 9.08 10.35 9.08 234.28 231.18 23191 231.90
08MW12 9.8 241.33 242.57 1.24 6.7 9.8 10.23 8.99 10.00 8.76 234.63 231.53 232.34 232.57
Garden River Trading (Chardie Rose)
08MW 14 | 10.1 | 23573 | 23562 -0.11 69 | 99 907 | 919 | 22883 235.83 22655
Fifth Meridian Market
08MW16 9.9 236.50 236.39 -0.10 6.9 9.9 921 9.31 229.60 226.60 227.18
08MW 18 9.9 235.99 235.91 -0.08 6.9 9.9 8.96 9.04 229.09 226.09 226.94
Garden River Public Works
08MW20 11.4 240.72 240.66 -0.06 84 114 9.16 9.22 232.32 229.32 231.50
08MW21 9.8 240.19 240.13 -0.06 6.9 9.9 8.60 8.67 233.29 230.29 231.52
08MW22 9.7 240.17 240.06 -0.10 6.9 9.9 8.54 8.64 233.27 230.27 231.52
08MW?23 9.9 239.82 239.76 -0.06 6.9 9.9 8.41 8.47 232.92 229.92 231.34
Notes:
mbg - Metres beneath ground level.
mBTOC - Metres below top of casing.
Blank cell - No data.
LM - Groundwater elevation is above the screen clevation.
aldine—
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AB RO DWA R
. . . Garden River Old Dump
Parameters Units ?’f;pal.m""f ?'TLP"’I.'a"Vf ?2”1’“‘"’5 0BNIWO4B 0BMWU5B 0GMWOGB
icefines vicelines vaeines " oamarts | svAugos | zamaros | 31-Aug08 | 24Mar08 | 31-Aug08
Routine Parameters
Combustible Vapour Concentration (ficld) ppm NG NG NG 25 ND 10
H (lab) pH 6.5t0 8.5 6.5t0 8.5 6.5t09.0 7.74 771 7.73
H (ficld) pH NG NG NG 6.41 6.73 6.54 6.91 6.49 6.77
Electrical Conductivity (EC) (lab) uS/em NG NG NG 739 752 786
Electrical Conductivity (EC) (field) pS/cm NG NG NG 728 750 775 737 746 776
Temperature (Ficld) Degrees C NG NG NG 2.1 13.8 2.2 13.7 2.7 13.6
Alkalinity Total (as CaCO5) mg/L NG NG NG 356 355 n
Total Dissolved Solids mg/L 500 500 NG 420 428 449
Hardness mg/L NG NG NG 394 381 398
Calcium (Ca) mg/L NG NG NG 111 78.2 107 114 110 117
Magnesium (Mp) mg/L NG NG NG 28.4 24.5 27.7 29.0 30 314
Potassium (K) mg/L NG NG NG 3.73 1.3 3.33 3.8 3.32 5.1
Sodium (Na) mg/L 200 200 NG 8.6 55.7 10.6 10.7 11 12.9
Chloride (Cl) mg/L 230 250 NG 44 4.7 4.2
Sulphate (SO,) mg/L 500 500 NG 48 57.2 64.1
Bicarbonate (HCO',) mg/L NG NG NG 435 433 452
Carbonate (CO,) mg/L NG NG NG <5 <5 <5
Hydroxide mg/L NG NG NG <5 <5 <5
Nitrite + Nitrate - N mg/L NG NG NG 0.55 0.9 0.81
Nitrate - N* mg/L 3 10 3 0.55 0.9 0.81
Nitrite - N mg/L NG 1 0.018 <0.05 <0.05 <0.05
Tonic Balance % NG NG NG 101 96.2 95.6
Volatile Hydcocathons
Benzene mg/L 0.005 0.005 0.37 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
‘Thiophene mg/L NG NG NG <0.001 <0.001 <0.001
Toluene mg/L 0.024 0.024 0.002 <0.00050 <0.00050 <0.00030 <0.00050 <0.00050 <0.00050
Chlorobenzene mg/L 0.0013 NG 0.0013 <0.001 <0.001 <0.001
Ethylbenzene mg/L 0.0024 0.0024 0.09 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Xylenes mg/L 0.3 0.3 0.18 <0.00050 <0.00050 <0.00050 <0.00030 <0.00050 <0.00050
Styrene mg/L 0.072 NG 0.072 <0.001 <0.001 <0.001
F1 (G0 Cyp) mg/L 0.81 NG NG <0.1 <0.1 <0.1
F2(Ciyto C mg/L 1.1 NG NG <0.05 <0.05 <0.05
1,3-Dichlorobenzene mg/L NG NG 0.15 <0.001 <0.001 <0.001
1,4-Dichlorobenzene mg/L 0.001 0.005 0.026 <0.001 <0.001 <0.001
1,2-Dichlorobenzene mg/L 0.0007 0.2 0.0007 <0.001 <0.001 <0.001
Naphthalene mg/L 0.0011 NG 0.0011 <0.00001 <0.00001 <0.00001
uinoline mg/L NG NG NG <0.00001 <0.00001 <0.00001
Acenaphthene mg/L 0.0058 NG 0.0058 <0.00001 <0.00001 <0.00001
Fluorene mg/L 0.003 NG 0.003 <0.00001 <0.00001 <0.00001
Phenanthrene mg/L 0.0004 NG 0.0004 <0.00001 <(0.00001 <0.00001
Anthracene mg/L 0.000012 NG 0.000012 <0.00001 <0.00001 <0.00001
Acridine mg/L NG NG NG <0.00001 <0.00001 <0.00001
Fluoranthene mg/L 0.003 NG 0.00004 <0.00001 <0.00001 <0.00001
rene mg/L 0.000025 NG 0.000025 <0.00001 0.00002 <0.00001
Benzo(a)anthracene mg/L 0.000018 NG 0.000018 <0.00001 <0.00001 <0.00001
Chrysene mg/L 0.0014 NG 0.0014 <0.00001 <0.00001 <0.00001
Benzo(b&j)fluoranthene mg/L 0.00048 NG 0.00048 <0.00001 <0.00001 <0.00001
Benzo(k)fluoranthene mg/L 0.00048 NG 0.00048 <0.00001 <0.00001 <0.00001
Benzo(a)pyrene mg/L 0.000015 0.00001 0.000015 <0.00001 <0.00001 <0.00001
Indeno(1,2,3-cd)pyrene mg/L 0.00021 NG 0.00021 <0.00001 <0.00001 <0.00001
Dibenzo(a,h)anthracene mg/L 0.00026 NG 0.00026 <0.00001 <0.00001 <0.00001
Chlorinated Ali ic:
1,1-Dichloroethene mg/L 0.014 NG NG <0.001 <0.001 <0.001
Methylene Chlorde mg/L 0.05 NG 0.0981 <0.001 <0.001 <0.001
trans-1,2-Dichloroethene mg/L NG NG NG <0.001 <0.001 <0.001
1,1-Dichloroethane mg/L NG NG NG <0.001 <0.001 <0.001
Chloroform mg/L 0.0018 NG 0.0018 <0.001 <0.001 <0.001
1,2-Dichlorocthane mg/L 0.005 0.005 0.1 <0.001 <0.001 <0.001
1,1,1-Trchloroethane mg/L NG NG NG <0.001 <0.001 <0.001
Carbon Tetrachlonde mg/L 0.00056 0.005 0.0133 <0.001 <(0.001 <0.001
Trichloroethene mg/L 0.005 0.005 0.021 <0.001 <0.001 <0.001
1,2-Dichloropropane mg/L NG NG NG <0.001 <0.001 <0.001
cis-1,3-Dichloropropene mg/L NG NG NG <0.001 <0.001 <0.001
trans-1,3-Dichloropropene mg/L NG NG NG <0.001 <0.001 <0.001
1,1,2-Tachloroethane mg/L NG NG NG <0.001 <0.001 <0.001
Tetrachloroethylene mg/L 0.03 0.03 0.111 <0.001 <0.001 <0.001
1,1,2,2-Tetrachloroethane mg/L NG NG NG <0.002 <0.002 <0.002
Dissolved Metals
Aluminum (Al) mg/L NG 0.1 0.1 <0.0050 <0.01 <0.025 <0.01 <0.025 <0.01
Antimony (Sb) mg/L 0.006 0.006 NG <0.00010 0.0005 <0.00050 <0.0004 <0.00050 <0.0004
Arsenic (As) mg/L 0.005 0.010 0.005 0.00133 0.0014 0.00398 0.0034 0.00115 <0.0004
Barium (Ba) mg/L 1 1 NG 0.329 0.061 0.381 0.420 0.355 0.352
Beryllium (Be) mg/L NG NG NG <0.00050 <0.001 <0.0025 <0.001 <0.0025 <0.001
Bismuth (Bi) mg/L NG NG NG <0.00050 <0.0025 <0.0025
Boron (B) mg/L 5 5 NG 0.016 <0.05 <0.050 <0.05 <0.050 <0.05
Cadmium (Cd) mg/L 0.005 0.005 0.000097 <0.000050 <0.0001 <0.00025 <0.0001 <0.00025 0.0021
Chromium (Cr), mg/L 0.05 0.05 0.21 <0.00050 <0.005 <0.0025 <0.005 <0.0025 <0.005
Cobalt (Co) mg/L NG NG NG 0.00143 <0.002 0.00188 0.002 0.0018 <0.002
Copper (Cu) mg/L 1 1 0.026 0.00327 0.003 0.0177 0.004 0.00742 0.009
[ron (Fe) mg/L 0.3 0.3 0.3 <0.030 <0.005 2.03 1.51 0.044 0.013
| Lead (Pb) mg/L 0.01 0.01 0.0095 <0.00010 <0.0001 <0.00050 0.0001 <0.00050 0.0002
Lithium (Ls) mg/L NG NG NG 0.536 0.542 0.360
Manganese(Mn) mg/L 0.05 0.05 NG 0.259 0.538 0.294 0.636 0.226 0.043
Mercury (Hg)-Dissolved mg/L 0.001 0.001 NG <0.00010 <0.00010 <0.00010
Molybdenum (Mo) mg/L NG NG 0.073 0.000868 0.015 0.00095 <0.005 0.00076 <0.005
Nickel (Ni) mg/L NG NG 0.15 0.00183 0.006 0.0033 0.004 0.0028 0.004
Selenium (Se) mg/L 0.001 0.01 0.001 0.0108 0.0012 <0.0050 0.0006 <0.0050 0.0037
Silver (Ag) mg/L NG NG NG <0.000010 <0.0001 <0.000050 <0.0001 <0.000050 <0.0001
Strontium (Sr) mg/L NG NG NG 0.272 0.171 0.165
| Thallium (T1) mg/L NG NG NG <0.00010 <0.0001 <0.00050 <0.0001 <0.00050 <0.0001
Tin (Sn) mg/L NG NG NG <0.00010 <0.05 <0.00050 <0.05 <0.00050 <0.05
Titanium (1) mg/L NG NG NG 0.0011 0.001 <0.0050 <0.001 <0.0050 <0.001
Uranium (U) mg/L 0.02 0.02 NG 0.00383 0.0097 0.00354 0.0034 0.00483 0.0053
Vanadium (V) mg/L NG NG NG <0.0010 <0.001 <0.0050 <0.001 <0.0050 <0.001
Zinc (Zn) mg/L 0.03 5.0 0.03 0.0938 0.026 0.061 0.019 0.039 0.033
ory Identification 1612590-4 16763974 L612590-5 L676397-5 L612590-6 L676397-6

Notes:

ND - Not detected.
Blank - Not analyzed.

Bold - Grcatgt than lowest referenced guideline.

Table 3.xIs Groundwater Table pa1.2

! Alberta Environment (AENY), August 2008. Alberta Tier 1 Soil and Groundwater Remedi
soils under residential/parkland land use.

® Health Canada. May 2008. Guidelines for Canadian Drinking Water Quality - Summary Table.
® Canadian Council of Ministers of the Environment. 2007. Canadian wat
Environmental Quality Guidelines 1999.

NG - No guideline established.

Page 2 of 6
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TABLE 3: GROUNDWATER ANALYTICAL RESULTS

< . . Garden River Airstrip
Parameters Units (:::z:ratwr (;om;:r:u:ze ?Tz::::f 08MW10 0sMW11 08MW12
celines | buideline ! 24Mar08 | 31-Aug08 | 24Mar08 | 31-Aug08 | 24Mar08 | 31-Aug08

Routine Parameters

Combustible Vapour Concentration (field) ppm NG NG NG 60 50 10
pH (lab) pH 6.5t0 8.5 6.5 t0 8.5 6.5t09.0 7.93 7.9 7.92
pH (feld) pH NG NG NG 6.61 6.96 6.31 6.95 6.37 6.95
Electrical Conductivity (EC) (lab) #S/em NG NG NG 647 559 583
Electrical Conductivity (EC) (ficld) pS/cm NG NG NG 737 477 761 565 780 517
Temperature (Field) Degrees C NG NG NG 1.8 12.8 1.8 12.3 1.5 12.8
Alkalinity Total (as CaCO;) mg/L NG NG NG 301 299 298
Total Dissolved Solids mg/L 500 500 NG 363 in 322
Hardness mg/L NG NG NG 322 299 309
Calcium (Ca) mg/L NG NG NG 92.8 83.1 82.4 87.6 87.1
Magnesium (Mg) mg/L NG NG NG 21.9 15.5 22.7 224 22.2
Potassium (K) mg/L NG NG NG 4.25 4.8 2.98 29 3.16
Sodium (Na) mg/L 200 200 NG 1.7 3.2 5.7 +1 4.7
Chloride (CI) mg/L 230 250 NG 39 1.5 1.9
Sulphate (SO,) mg/L 500 500 NG 51.4 16.4 233
Bicarbonate (HCO',) mg/L NG NG NG 368 365 363
Carbonate (CO,) mg/L NG NG NG <5 <5 <35
Hydroxide mg/L NG NG NG <5 <5 <5
Nitrite + Nitrate - N mg/L NG NG NG 0.17 0.08 0.1
Nitrate - N’ mg/L 3 10 3 0.17 0.08 0.1
Nitrite - N mg/L NG 1 0.018 <0.05 <0.05 <0.05
Ionic Balance % NG NG NG 95.2 99 99.4

latile H. sbon

Benzene mg/L 0.005 0.005 0.37 <0.00050 <0.00050 <0.00050
Thiophene mg/L NG NG NG

Toluene mg/L 0.024 0.024 0.002 <0.00050 <0.00050 <0.00050
Chlorobenzene mg/L 0.0013 NG 0.0013

| Ethylbenzene mg/L 0.0024 0.0024 0.09 <0.00050 <0.00050 <0.00050
Xylenes mg/L 0.3 0.3 0.18 <0.00050 <0.00050 <0.00050
Styrene mg/L 0.072 NG 0.072

F1(C,t0Cyp) mg/L 0.81 NG NG <0.1 <0.1 <0.1
F2 (Cypto Cy) mp/L 11 NG NG <0.05 <0.05 <0.05
1,3-Dichlorobenzene mg/L NG NG 0.15

1,4-Dichlorobenzene mg/L 0.001 0.005 0.026

1,2-Dichlorobenzene mg/L 0.0007 0.2 0.0007

Naphthalene mg/L 0.0011 NG 0.0011

Quinoline mg/L NG NG NG

Acenaphthene mg/L 0.0058 NG 0.0058

Fluorene mg/L 0.003 NG 0.003

Phenanthrene mg/L 0.0004 NG 0.0004

Anthracene mg/L 0.000012 NG 0.000012

Acridine mg/L NG NG NG

Fluoranthene mg/L 0.003 NG 0.00004

Pyrene mg/L 0.000025 NG 0.000025

Benzo(a)anthracene mg/L 0.000018 NG 0.000018

Chrysene mg/L 0.0014 NG 0.0014

Benzo(b&;j)fluoranthene mg/L 0.00048 NG 0.00048

Benzo(k)fluoranthene mg/L 0.00048 NG 0.00048

Benzo(a)pyrene mg/L 0.000015 0.00001 0.000015

Indeno(1,2,3-cd)pyrene mg/L 0.00021 NG 0.00021

Dibenzo(a,h)anthracene mg/L 0.00026 NG 0.00026

Chlorinated Aliphatics

1,1-Dichlorocthene mg/L 0.014 NG NG

Methylene Chlorde mg/L 0.05 NG 0.0981

trans-1,2-Dichloroethene mg/L NG NG NG

1,1-Dichlorocthane mg/L NG NG NG

Chloroform mg/L 0.0018 NG 0.0018

1,2-Dichloroethane mg/L 0.005 0.005 0.1

1,1,1-Trichloroethane mg/L NG NG NG

Carbon Tetrachlonide mg/L 0.00056 0.005 0.0133

Trichloroethene mg/L 0.005 0.005 0.021

1,2-Dichloropropane mg/L NG NG NG

cis-1,3-Dichloropropene mg/L NG NG NG

trans-1,3-Dichloropropene mg/L NG NG NG

1,1,2-Trichloroethane mg/L NG NG NG

‘Tetrachloroethylene mg/L 0.03 0.03 0.111

1,1,2,2-Tetrachlorocthane mg/L NG NG NG

Dissolved Metals

Aluminum (Al) mg/L NG 0.1 0.1 <0.025 <0.01 <0.025 <0.01 <0.025
Antimony (Sh) mg/L 0.006 0.006 NG <0.00050 <0.0004 <0.00050 <0.0004 <0.00050
Arsenic (As) mg/L 0.005 0.010 0.005 <0.00050 <0.0004 <0.00050 <0.0004 <0.00050
Barium (Ba) mg/L 1 1 NG 0.529 0.579 0.372 0.428 0.449
| Beryllium (Be) mg/L NG NG NG <0.0025 <0.001 <0.0025 <0.001 <0.0025
Bismuth (Bi) mg/L NG NG NG <0.0025 <0.0025 <0.0025
Boron (B) mg/L 5 5 NG <0.050 <0.05 <0.050 <0.05 <0.050
Cadmium (Cd) mg/L 0.005 0.005 0.000097 <0.00025 <0.0001 <0.00025 <0.0001 <0.00025
|Chromium (Cr), mg/L 0.05 0.05 0.21 <0.0025 <0.005 <0.0025 <0.005 <0.0025
Cobalt (Co) mg/L NG NG NG 0.00058 <0.002 <0.00050 <0.002 0.00054
Copper (Cu) mg/L 1 1 0.026 0.0049 0.003 0.00602 0.003 0.00146
Iron (Fe) mg/L 0.3 03 0.3 <0.030 <0.005 <0.030 <0.005 <0.030
Lead (Pb) mg/L 0.01 0.01 0.0095 <0.00050 <0.0001 <0.00050 <0.0001 <0.00050
Lithium (Li) mg/L NG NG NG 0.429 0.393

Manganese(Mn) mg/L 0.05 0.05 NG 0.124 0.010 0.0355 0.013 0.101
Mercury (Hg)-Dissolved mg/L 0.001 0.001 NG <0.00010 <0.00010

Molybdenum (Mo) mg/L NG NG 0.073 0.00236 <0.005 0.00176 <0.005 0.00224
Nickel (Ni) mg/L NG NG 0.15 <0.0025 <0.002 <0.0025 0.002 <0.0025
Selenium (Se) mg/L 0.001 0.01 0.001 <0.0050 <0.0004 0.0061 0.0214 0.0066
Silver (Ag) mg/L NG NG NG <0.000050 <0.0001 <0.000050 <0.0001 <0.000050
Strontium (Sr) mg/L NG NG NG 0.151 0.225 0.222
Thallium (T1) mg/L NG NG NG <0.00050 <0.0001 <0.00050 <0.0001 <0.00050
L1n (Sn) mg/L NG NG NG 0.00064 <0.05 <0.00050 <0.05 0.00056
Titanium (T1) mg/L NG NG NG <0.0050 <0.001 <0.0050 <0.001 <0.0050
Uranium (U) mg/L 0.02 0.02 NG 0.00232 0.0009 0.00305 0.0040 0.0025
Vanadium (V) mg/L NG NG NG <0.0050 <0.001 <0.0050 <0.001 <0.0050
Zinc (Zn) mg/L 0.03 5.0 0.03 0.066 0.015 0.096 0.013 0.074
Laboratory Identification No, 1612590-10 | L676397-9 L612590-11 | L1676397-10 | L612590-12
Notes:

! Alberta Environment (AENV), August 2008. Alberta Tier 1 Soil and Groundwater Remediation Guidelines. Referenced Guidelines apply to coarse texture of

soils under residential/parkland land use.
° Health Canada. May 2008. Guidelines for Canadian Drinking Water Quality - Summary Table.
> Canadian Council of Ministers of the Envitonment. 2007. Canadian water quality guidelines for the protection of aquatic life - Summary Table. In Canadian Environmental Quality
Guidelines 1999.

NG - No guideline established.

ND - Not detected.

Blank - Not analyzed.

Bold - Greater than highest referenced guideline. =

Contaminated Site Assessment - Table 3.x1s Page 4 of 6 eba
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C22101178
October 2008

Photo 1
Garden River Landfill looking northeast from 085526 (August 26, 2008).
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Photo 2
Garden River Old Dump looking south towards 08MWOS5 area (August 26, 2008)
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C22101178
October 2008

mil| |

Photo 3
Garden River Airstrip looking east-southeast at 08SS36 (August 26, 2008).

Photo 4
Garden River Public Works yard looking northeast from 08MW20 (August 26, 2008)
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Station ID 08MW04 08MW04B 08MW05 08MWO05B 08MW06 085845 085546 085847
Field label 08MW04 08MW04B 08MW05 08MWO5B 08MWO06 08MW06 085545 085546 085547 N
Duplicate ID "
Date g CCME AL Coarse 19/Mar/08 20/Mar/08 31/Mar/08 20/Mar/08 19/Mar/08 19/Mar/08 28/Aug/08 28/Aug/08 28/Aug/08
Consultant EBA EBA EBA EBA EBA EBA EBA EBA EBA
Lab report ID L613338 L613338 L613338 L613338 L613338 L613338 676396-202 676396-203 676396-204
Depth (m) 0.8 7.6 0.8 76 0.8 7.6 0-0.6 0-0.6 0-0.6
Petroleum Hydrocarbons
EXPOSED METAL DEBRIS
F1 (C6-C10) ug/g - 5 5 5 5 5 5 5 5 5 /
F1 (C6-C10) minus BTEX ug/g 30 (coarse), 170 (fine) 5 5 5 5 5 5 5 5 5
F2 (C10-C16) ug/g 150 5 5 5 5 5 5 20 20 20 7
F3 (C16-C34) ug/g 300 (coarse), 1300 (fine) 6 10 7 7 7 5 20 20 20
F4 (C34-C50) ugg 2800 (coarse), 5600 (fine) 5 5 5 5 5 5 20 20 20 AN MADE)
Monocyclic Aromatic Hydrocarbons
Benzene ug/g 0.030 (coarse), 0.0068 (fine) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Ethylbenzene uglg 0.082 (coarse), 0.018 (fine) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Foteroson
Styrene ug/g 0.1 - - - - - - - - 0.01
Toluene ug/g 0.37 (coarse), 0.08 (fine) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 TS
m+p-Xylene ug/g - - - - - - - - - -
o-Xylene ug/g - - - - - - - - - - 2018-108l
Xylenes (total) ug’g 11 (coarse), 2.4 (fine) 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02
Polycyclic Aromatic Hydrocarbons 08SS49
Acenaphthene ug/g 0.28(E) - - - - = = - = -
Acenaphthylene ug/g 320(E) - - - - - - - - -
Anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 2.5() 5 - - - - - - I N 08MWO06
Benzo[a]anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) - - - - - - - 0.010 - 'S 08MWO06B (destroyed) TRAIL
Benzo[a]pyrene ug/g | 5.3 Bla]P TPE, IACR<1.0" and 20() - B - R - - R 0.010 B 2018-10SS-4
Benzo[b+jJflucranthene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) - - - - - - - 0.010 -
Benzo[ghi]perylene ug/g 5.3 B[a]P TPE, IACR<1.0* o - o - = o - = - 2018-10SS-3
Benzolk]fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) - - - - - - - 0.010 -
Chrysene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 6.2(E) - - - - - - - - - 08MWO!
Dibenzo[a, hjanthracene ug/g | 5.3 BlalP TPE, IACR<1.0" and 0.1(E) B B B R Z B R 0.010 . 08MWO05B 085548
Fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 50(E) - - - - - - - - - (TBM-T.0.C) 2018-10SS-2
Fluorene ug/g 0.25(E) - - - - - - - - -
Indeno[1,2,3-cd]pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) - - - - - - - 0.010 - TREES
2-Methylnaphthalene ug/g - - - - - - - - - - 2018-1085-6 088847
Naphthalene ug/g 0.013(E) - - - - - - - 0.010 - 2018-10SS-5 M
Phenanthrene ug/g 0.046(E) = - - - - - - 0.010 - sooo &
Pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) - - = - = o - 0.010 N VARD 08"6‘%\‘/‘\/048
Station ID 0885548 08SS49 2018-10BH-1M 2018-10BH-2M Sortou
Field label 085548 085549 2018-10BH-1M-2 | 2018-10BH-1M-6 | 2018-10BH-1M-7 | 2018-10BH-2M-1 | 2018-10BH-2M-2 | 2018-10BH-2M-7 | 2018-10BH-2-8 085546
Duplicate ID »w 2018-10BH-Dup1 2018-10BH-Dup2
Date § CCME AL Coarse 28/Aug/08 28/Aug/08 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10
Consultant EBA EBA Franz Franz Franz Franz Franz Franz Franz
Lab report ID 676396-205 676396-206 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 0-0.6 0-0.6 08-15 6.1-7.6 7.6-9.0 0-0.5 05-1.6 6.1-77 7.7-9.0
Petroleum Hydrocarbons
F1 (C6-C10) ug/g - ) 5 10.00 10.00 10.00 10.00 10.00 10.00 10.00
F1 (C6-C10) minus BTEX ug/g 30 (coarse), 170 (fine) 5 - 10.00 10.00 10.00 10.00 10.00 10.00 10.00 ’/iﬁﬁiiﬁéﬁ%“
F2 (C10-C16) ug/g 150 20 20 10.00 10.00 10.00 10.00 10.00 10.00 10.00 TREES o
F3 (C16-C34) ug/g 300 (coarse), 1300 (fine) 20 20 10.00 10.00 120.00 10.00 10.00 29.00 10.00 TRALL
F4 (C34-C50) ug/g 2800 (coarse), 5600 (fine) 20 20 10.00 10.00 10.00 10.00 10.00 10.00 10.00 —pIT
Monocyclic Aromatic Hydrocarbons I
Benzene ug/g 0.030 (coarse), 0.0068 (fine) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Ethylbenzene ug/g 0.082 (coarse), 0.018 (fine) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.010 0.010
Styrene ug/g 0.1 - 0.01 0.01 0.01 0.01 - 0.01 0.01 0.01
Toluene ug/g 0.37 (coarse), 0.08 (fine) 0.01 0.01 0.05 0.05 0.05 0.05 0.05 0.05 0.05
m+p-Xylene ug/g - - - 0.01 0.01 0.01 - 0.01 0.01 0.01
o-Xylene ug/g - - - 0.01 0.01 0.01 - 0.01 0.01 0.01
Xylenes (total) ug/g 11 (coarse), 2.4 (fine) 0.02 0.02 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Polycyclic Aromatic Hydrocarbons 2018-10BH-3M
Acenaphthene ug/g 0.28(E) - - 0.01 0.01 0.01 - 0.01 0.01 0.01
Acenaphthylene ug/g 320(E) - - 0.01 0.01 0.01 - 0.01 0.01 0.01
Anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 2.5(§) = - 0.00 0.00 0.00 = 0.00 0.00 0.00
Benzo[a]anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(F) - 0.010 0.03 0.03 0.03 - 0.03 0.03 0.03
Benzo[a]pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 20(5) - 0.010 0.03 0.03 0.03 - 0.03 0.03 0.03
Benzo[b+jlfluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) - 0.010 0.05 0.05 0.05 - 0.05 0.05 0.05
Benzo[ghi]perylene ug/g 5.3 B[a]P TPE, IACR<1.0* . - 0.05 0.05 0.05 = 0.05 0.05 0.05
Benzolk]fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) - 0.010 0.05 0.05 0.05 - 0.05 0.05 0.05
Chrysene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 6.2(E) - - 0.05 0.05 0.05 - 0.05 0.05 0.05
Dibenzo[a,h]anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) - 0.010 0.005 0.005 0.005 0.005 0.005 0.005
Fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 50(E) - - 0.03 0.03 0.03 - 0.03 0.03 0.03 Title:
Fluorene ugg 0.256E) B - 0.02 0.02 0.02 N 0.02 0.02 0.02 LEGEND ANALYTICAL RESULTS
Indend[1,2,3-cd]pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0%and 0.1(E) - 0.010 0.05 0.05 0.05 - 0.05 0.05 0.05 |:| Site Boundary - s One or more gnalytica! parameters are greater PHCs IN SOIL
2-Methylnaphthalene ugg B - 0.01 0.01 0.01 - 0.01 0.01 0.01 L3 than the applicable Soil Guidelines e
Naphthalene ug/g 0.013(E) B 0.01 0.01 0.01 0.01 = 0.01 0.01 0.01 ——  Treeline g
Phenanthrene ug/g 0.046(E) - 0.020 0.02 0.02 0.02 - 0.02 0.02 0.02 Trails All analytical parameters are less than the DETAILED SITE ASSESSMENT
Pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0* and 0.1(E) = 0.010 0.03 0.03 0.03 = 0.03 0.03 0.03 applicable Soil Guidelines GARDEN RIVER OLD DUMP
Area of Debris et
|:| Incinerator . i ’
Notes Coloured §tal|ons represent most recent sampling date . PARKS CANADA AGENCY
""indicates thatthere is no applicabl lation or analyses were not performed. Q Monitoring Well “E:ﬁf:ns(‘g::;;;vere not tested for parameters presented in
Red cells indicates parameter exceeds CCME AL Coarse. @ Borehole Date:
"(E)" are environmental health based guidelines based on non-carcinogenic effects of PAHs (CCME, January 2008) Scale 1:1,500 FRANZ / FEBRUARY 201 1
X Surface Soil Sample — = = > ENVIRONMENTAL &S?RIBIAMMEEJQ
Drainage Ditch metres NGINEERING ¢ TECHNOLOGIES® FlGURE 5_1

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID 2018-10BH-3M 2018-10BH4M 2018-10BH-5M 2018-10BH-6M 2018-10BH-7TM
Field label 2018-10BH-3M-1 | 2018-10BH-3M-7 | 2018-10BH-4M-1 | 2018-10BH-4M-8 | 2018-10BH-5M-1 | 2018-10BH-5M-7 | 2018-10BH-6M-1 | 2018-10BH-6M-8 | 2018-10BH-7M-1 | 2018-10BH-7M-7 N
Duplicate ID " 2018-10BH-Dup3
Date g CCME AL Coarse 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10
Consultant Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz
Lab report ID 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 0-0.7 7.6-9.0 0-0.7 9.0-10.7 0-05 7.7-9.0 0-05 9.0-10.7 0-05 7.7-9.0
Petroleum Hydrocarbons
F1 (C6-C10) uglg R 10.00 10.00 10.00 10.00 10.00 10 10 10 10 10 EXPOSED METAL DEBRIS
F1 (C6-C10) minus BTEX uglg 30 (coarse), 170 (fine) 10.00 10.00 10.00 10.00 10.00 10 10 10 10 10
F2 (C10-C16) ug/g 150 10.00 10.00 10.00 10.00 10.00 10 10 10 10 10
F3 (C16-C34) ug/g 300 (coarse), 1300 (fine) 10.00 25.00 19.00 10.00 10.00 10 10 87 10 14
F4 (C34-C50) ug/g 2800 (coarse), 5600 (fine) 10.00 10.00 10.00 10.00 10.00 10 10 24 10 10 i
M yclic A tic Hyd b (MAN MADE)
Benzene ug/g 0.030 (coarse), 0.0068 (fine) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
Ethylbenzene uglg 0.082 (coarse), 0.018 (fine) 0.010 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Styrene ug/g 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 2018-108H-6M
Toluene ug/g 0.37 (coarse), 0.08 (fine) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
m+p-Xylene uglg - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 TREES
o-Xylene uglg - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Xylenes (total) uglg 11 (coarse), 2.4 (fine) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Polycyclic Aromatic Hydrocarbons
Acenaphthene ug/g 0.28(E) 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Acenaphthylene uglg 320(E) 0.01 0.01 0.01 0.01 0.01 0 0 0 0 0 JRAL 085549
Anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 2.5() 0.00 0.00 0.00 0.00 0.00 0.0040 0.0040 0.0040 0.0040 0.0040
Benzo[a]anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(8) 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Benzo[a]pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 20(5) 0.03 0.03 0.03 0.03 0.03 0.0 0.0 0.0 0.0 0.0 08MW06
Benzo[b+jJfluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.06 0.05 0.05 TREES & 08MWO6B (destroyed) TRAIL
Benzo[ghilperylene uglg 5.3 B[a]P TPE, IACR<1.0" 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 4,2018-1085-4
Benzo[k]fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Chrysene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 6.2(E) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Dibenzo[a,h]anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.008 0.005 0.005 ¢ M
Fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 50(E) 0.03 0.03 0.03 0.03 0.03 0.030 0.030 0.040 0.030 0.030 08MWO
Fluorene uglg 0.25(E) 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 % 08MWO05B 083548
Indeno[1,2,3-cd]pyrene uglg | 5.3 B[aP TPE, IACR<1.0" and 0.1(E) 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 Hon Toc) £.2018-1088-2
2-Methylnaphthalene uglg - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.07 0.01 0.01
Naphthalene uglg 0.013(E) 0.01 0.01 0.01 0.01 0.01 0.005 0.007 0.029 0.005 0.005 [P
Phenanthrene uglg 0.046(E) 0.02 0.02 0.02 0.02 0.02 0.020 0.020 0.050 0.020 0.020 2018-1 osgr-e 085847 TREES
Pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.03 0.03 0.03 0.03 0.03 0.030 0.030 0.030 0.030 0.030 &,
2018-1088-5 2018-10BfioM
Station ID 2018-10SS-1 2018-10SS-2 2018-10SS-3 2018-10SS4 2018-10SS-5 2018-10SS-6 ScHooL @
Field label 2018-1088-1 2018-108s-2 2018-1088-3 2018-10Ss-4 2018-10SS-5 2018-10SS-6 YARD
Duplicate ID v €52018-10SS e
Date g CCME AL Coarse 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 BOTTOM
Consultant Franz Franz Franz Franz Franz Franz 085546
Lab report ID 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 0-0.75 0-0.75 0-0.75 0-0.75 0-0.9 0-08
Petroleum Hydrocarbons
F1(C6-C10) uglg - 10 10 10 10 10 10
F1 (C6-C10) minus BTEX uglg 30 (coarse), 170 (fine) 10 10 10 10 10 10 SPARSE TREES \
F2 (C10-C16) uglg 150 10 11 10 10 16 10 (WILLOWAND POPLAR) | =~
F3 (C16-C34) uglg 300 (coarse), 1300 (fine) 14 18 10 59 83 404
F4 (C34-C50) uglg 2800 (coarse), 5600 (fine) 10 10 10 20 29 79 N SORROW SOURCE
M yelic A tic Hydr b /\/AREA EXTENTS
Benzene ugl/g 0.030 (coarse), 0.0068 (fine) 0.005 0.005 0.005 0.005 0.005 0.005 A
Ethylbenzene uglg 0.082 (coarse), 0.018 (fine) 0.01 0.01 0.01 0.01 0.01 0.01 TRAIL
Styrene uglg 0.1 0.01 0.01 0.01 0.01 0.01 0.01 P
Toluene uglg 0.37 (coarse), 0.08 (fine) 0.05 0.05 0.05 0.05 0.05 0.05 —
m+p-Xylene uglg - 0.01 0.01 0.01 0.01 0.01 0.01
o-Xylene uglg - 0.01 0.01 0.01 0.01 0.01 0.01
Xylenes (total) uglg 11 (coarse), 2.4 (fine) 0.05 0.05 0.05 0.05 0.05 0.05
Polycyclic Aromatic Hydrocarbons
Acenaphthene uglg 0.28(E) 0.01 0.01 0.01 0.01 0.01 0.01
Acenaphthylene uglg 320(E) 0 0 0 0 0 0
Anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 2.5(5) 0.0040 0.0040 0.0040 0.0040 0.0280 0.0040
Benzo[a]anthracene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(8) 0.03 0.03 0.03 0.03 0.03 0.03
Benzo[alpyrene uglg | 5.3 B[a]P TPE. IACR<1.0° and 20(8) 0.0 0.0 0.0 0.0 0.0 0.0 2018-10BH-3M
Benzo[b+jlfluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.05 0.05 0.05 0.05 0.05 0.05
Benzo[ghilperylene uglg 5.3 B[a]P TPE, IACR<1.0" 0.05 0.05 0.05 0.05 0.05 0.05
Benzo[k]fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.05 0.05 0.05 0.05 0.05 0.05
Chrysene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 6.2(E) 0.05 0.05 0.05 0.05 0.05 0.05
Dibenzo[a,h]anthracene ug/g |5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.005 0.005 0.005 0.005 0.006 0.005
Fluoranthene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 50(E) 0.030 0.030 0.030 0.030 0.030 0.030
Fluorene uglg 0.25(E) 0.02 0.02 0.02 0.02 0.02 0.02
Indeno[1,2,3-cd]pyrene ug/g | 5.3 B[a]P TPE, IACR<1.0" and 0.1(E) 0.05 0.05 0.05 0.05 0.05 0.05
2-Methyl uglg - 0.01 0.01 0.01 0.01 0.01 0.01
Naphthalene uglg 0.013(E) 0.005 0.005 0.005 0.008 0.011
Phenanthrene uglg 0.046(E) 0.020 0.020 0.020 0.020 0.020 Tiler
Pyrene ug/g [5.3 B[alP TPE, IACR<1.0" and 0.1(E) 0.030 0.030 0.030 0.030 0.030 0.030 LEGEND ANALYTICAL RESULTS
. - N One or more analytical parameters are greater
Notes [ siteBoundary &% than the applicable Soil Guidelines PHCs IN SOIL
""indicates that there is no lation or analyses were not perf d. Treeline Project:
Red cells indicates parameter exceeds CCME AL Coarse. Trail ﬁ All analytical parameters are less than the DETAI LE D SITE ASS ESSM ENT
(E)" are environmental health based based on effects of PAHs (CCME, January 2008) — rails ' G% applicable Soil Guidelines GARDE N RIVER OLD DUM P
L__ 1 Areaof Debris et
I:l Incinerator * Coloured stations rej i
present most recent sampling date PARKS CANADA AGENCY
Q Monitoring Well **Black sia(ion§ were not tested for parameters presented in
current drawing
Date:
& Borehole sese 11500 . . FEBRUARY 2011
X Surface Soil Sample — = = > ENVIRONMENTAL (— &9&%&%5}/&
Drainage Ditch metres @ CONSULTING & ENGINEERING 8 TECHNOLOGIES FIG URE 5_2

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station 1D 08MWW04 08MWO4B 08MWO5 08MWO5B 08NV 085545 085546 085547 0835548
Field label O5hhNO4 OShNO4E O5hNOS O5MWOSE 05 MAOE OEhNOE 055545 055546 055547 05855458 N
Duplicate ID 2 |cemE AL
Date Z | Coarse 19 ani0g J0iMar 08 3N a0 20iM ar08 19/Mar0s 19/ 208 284 UDI08 284U 08 280AUK 08 284 U008
Consul EBA EBA EBA EBA EBA EBA ERA EBA EBA ERA
Lab report ID LA13338 LA13338 LA13338 LA13338 LA13338 LA13338 76386-202 £76396-203 A76396-204 76306-205
Depth {m) 0.8 7.6 0.8 76 0.8 7.6 0.6 106 0-0.6 0.6
C ™ s ¥ EXPOSED METAL DEBRIS
Maisture ¢ ontent [w ] - 1 7 16 10 24 2.8 8.1 7.8 7.8 10
pH | | 6tos 712 782 743 788 7z | - - - 7.30 7
Atirnory uyg| 20 0.20 020 020 0.20 020 020 - 020 020 - AN o) ;
Arsenic ugg| 12 10.30 7.90 10,40 1.57 9,32 271 - 5.8 10.3 - /
Barium ugig| 750 168.00 224.00 250.00 37.80 319.00 54.50 - 2700 255 - // .-
Boran {Hat water extraction) ugy'g 2 - - - - - - - - - -
|Beny llium ugg 4 1.00 1.00 1.00 1.00 1.00 1.00 - 1 1 -
Cadmium ugig| 1.4 0.50 0.50 0.50 0.50 0.50 0.50 - 0.5 0.5 -
Chrarrium ugg| B4 12.90 18.30 14.80 418 14.70 516 - 19.5 0.9 -
Chrorriumn (v} uya| 04 - - - - - - - - - - 2018-108K-1M
Cobalt ugig| 40 7.90 10.80 8.60 1.90 7.90 2.70 - g 8 -
Copper uyo| B3 72.80 3730 26,80 310 35,10 520 - 12 ) - 085549
Lead ugig| 70 9.00 10.30 10.70 5.00 9,60 5.00 10 10 1 -
Mercury ugg| BB 0.061 0.056 0.084 0.050 0.068 0.050 - 0.05 0.05 - 08MW06
Makybdenum ugg 5 1.00 1.00 1.00 1.00 1.00 1.00 - 1 1 - & 0SMWOSB (desiroyed) .
Nickel ugig| 50 30.20 33.30 28,90 4.80 25.70 7.90 - 16 24 - ,2018-1088-4
Selenium ugg] 1 vz R 0w 050 050 050 - 0.40 0,60 -
Silver uglg| 20 0.20 0.20 0.23 0.20 0.22 0.20 - 1.0 1.00 - 2018-10SS-3
Thallium ugg 1 0.50 0.50 0.50 0.50 0.50 0.50 - 1.0 1.00 -
Tin ug'g 5 5.00 5.00 5.00 5.00 5.00 5.00 - 5.0 5.0 - 08MWO5
Uraniurn | 23 2.00 2.00 2.00 2.00 2.00 2.00 - 2.0 20 - 3 085848
Wanadiurn ugg| 130 24.80 28.50 37.50 £.00 37.20 9.0 - ) 40 - ren-Toe) 2018-1088-2
Finc ugig| 200 81.10 89.90 83.20 13.30 78.20 2210 - a0 a0 -
. 201810556 085547 e
Station 1D 085549 2018-10BH-1M 2018-108H-2M 2018-10BH-3M 2018-108H-4M
Field label 055549 2018-10BH-1M-2 |2018-1 0BH-1 M-7 | 2015-10BH-2M-2 | 2018 -10BH-20-7 | 20158-1 0BH-3M-1 [2015-108H-3M-7 [[2018-108H-4m-1 |2018-1 0BH -4 M-8 2018-103{%—5 2018-108B
Duplicate ID 52 CCME AL 201 5-10BHDup1 2018-108H -Dup2 20158-10BH-Diup3| 3§SSDL 08MW04
Date Z | Coarse | 28iAugroe 19/Dec/ 10 19/Dec/ 10 19Deci10 19/Dec/10 19/Dec/ 10 19Deci0 19/Dec/10 19/Dec/10 ‘UEMWO4B 2018-10SS
C I EBA Franz Franz Frarz Franz Franz Franz Franz Franz RAVIE
Lab report ID 76306-206 10E 461661 10E461661 10E 461661 10E 461661 10E461661 10E 461661 10E 461661 1DE461661 085546
Depth {m) 0.6 08-15 76-9.0 05-16 61-77 0-07 7.6-9.0 0-0.7 9.0-107
Conventional
Maisture ¢ ontent [w ] - 1" 8.40 18.00 13.00 15.00 28.00 15.00 22.00 17.00 2018-10BH5M
pH [ | Gtos - 7.40 7.60 7.30 7.40 7.00 7.30 7.40 7.50
Antimary uglg| 20 - 0.60 0.50 0.80 0.50 0.70 0.50 0.70 0.50
Arsenic ugg| 12 - 7.30 2.90 .40 3.20 8.30 2.30 8.40 1.70 /
Barium uglg | 750 - 221.00 49,40 250.00 55.10 212.00 51.00 273.00 42.50 P
Boran {Hot water extraction) ugg 2 - <0.5 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Beryllium ugg 4 - 0.50 0.50 0.60 0.50 0.50 0.50 0.60 0.50 TRAL
Cadmium ugig| 1.4 - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 e
Chrarrium ugg| B4 - 14.10 510 19.10 5.00 14.80 £.30 17.00 3.40
Chrarriurm (V1) ugig| 04 - 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Cobalt ugig| 40 - 5.0 240 7.80 2.80 7.10 2.80 7.30 1.70 >
Copper ugg| B3 - 15.90 4.40 23.70 450 18.90 5.30 21.30 2.60 A\ HALP BULED
Lead ugg| 70 10 7.10 2.00 9.30 2.20 8.10 2.20 9.10 1,50
Mercury ugg| BB - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Makybdenum ugg 5 - 1.30 0.50 1.40 0.60 1.20 0.50 1.30 0.50
Mickel ugig| &0 - 19.30 7.70 25.00 7.30 24.40 7.40 23.80 5,20 2018.40kH.3M
Selenium ugg 1 - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Silver uglg| 20 - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Thallium ugg 1 - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Tin ugg 5 - 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Uranium ugg| 23 - 1.0 0.5 0.4 0.50 0.8 0.50 0.9 0.50
Wanadium ugig| 130 - 26.40 9,40 33.50 8.30 28.00 8.40 28,80 540
Finc ugig| 200 - 77.00 21.00 91.00 22.00 82.00 22.00 86.00 12.00
Notes
"-"indicates that there is no applicable regulation or analyses were not performed. T
Red cells indicates parameter exceeds CCME AL Coarse. LEGEND ANALYTICAL RESULTS
. .3 One or more analytical parameters are greater
[ siteBoundary &% thanthe applicabl)t(e Soil%uidelines s METALS IN SOIL
——  Treeline Project I I
Trails All analytical parameters are less than the DETAILED SITE ASSESSMENT
applicable Soil Guidelines GARDEN RIVER OLD DUMP
Area of Debris et
I:l Incinerator * Coloured stations represent most recent sampling date PARKS CANADA AGENCY
Q Monitoring Well **Black sia(ion§ were not tested for parameters presented in
current drawing —
& Borehole Some 11500 - FEBRUARY 2011
X Surface Soil Sample — = = > ENVIRONMENTAL ECNS)IRISLJM?‘I(}
Drainage Ditch metres e o TECHNOLOGES S ' _
g FIGURE 6-1

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



""indicates thatthere is no applicable regulation or analyses were notperformed.
Red cells indicates parameter exceeds CCME AL Coarse.

Station ID 2018-10BH-5M 2018-10BH-6M 2018-10BH-7M 2018-10SS-1 2018-10SS-2 | 2018-10SS-3
Field label 2018-10BH-5M-1|2018-10BH-5M-7 | 2018-10BH-6M-1|2018-10BH-6M-8 | 2018-10BH-7M-1 | 2018-10BH-7M-7| 2018-10SS-1 2018-108S-2 2018-10SS-3
Duplicate ID

£ |ccMEAL
Date £ | Coarse 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10
Consultant Franz Franz Franz Franz Franz Franz Franz Franz Franz
Lab report ID 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 0-05 7.7-9.0 0-05 9.0-10.7 0-05 7.7-9.0 0-0.75 0-075 0-0.75
Conventional
Moisture content % - 6.30 10 23 18 14 18 1" 12 14
pH 6to08 7.30 7.20 7.10 7.50 7.40 7.30 7.40 7.30 7.10
Metals
Antimony ug/g 20 0.80 1 1 1 1 1 1 1 1
Arsenic uglg| 12 9.40 2 10 6 3 8 8 1
Barium ug/g 750 165.00 79 272 56 228 79 241 222 204
Boron (Hot water extraction) ug/g 2 0.50 0.50 0.60 0.50 0.50 0.50 0.90 0.50 0.50
Beryllium ug/g 4 0.50 1 1 1 1 1 1 1 1
Cadmium ug/g 1.4 0.50 1 1 1 1 1 1 1 1
Chromium ug/g 64 17.10 4 22 7 12 7 18 29 27
Chromium (V1) ug/g 0.4 0.30 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Cobalt ug/g 40 7.90 2 1 6 6 4 8 7 10
Copper ug/g 63 23.40 3 25 7 12 6 26 22 20
Lead ug/g 70 9.40 2 12 5 6 3 14 15 12
Mercury ug/g 6.6 0.50 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Molybdenum ug/g 5 1.30 1 2 1 1 1 1 1 1
Nickel ug/g 50 28.10 6 31 15 18 11 25 24 28
Selenium ug/g 1 0.50 0.5 0.8 0.5 0.5 05 0.60 0.50 0.70
Silver ug/g 20 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Thallium ug/g 1 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Tin ug/g 5 0.50 0.50 0.50 0.50 0.50 0.50 2.20 2.50 0.50
Uranium ug/g 23 0.9 0.5 0.9 0.6 0.8 05 0.9 0.9 1.1
Vanadium ug/g 130 30.70 7 35 13 23 12 29 29 43
Zinc ug/g 200 86.00 17 94 47 60 31 102 99 88
Station ID 2018-10SS4 2018-10SS-5 2018-10SS-6
Field label 2018-10SS-4 2018-10SS-5 2018-10SS-6
Duplicate ID 2 |cemE AL
Date g Coarse 19/Dec/10 19/Dec/10 19/Dec/10
Consultant Franz Franz Franz
Lab report ID 10E461661 10E461661 10E461661
Depth (m) 0-0.75 0-09 0-08
Conventional
Moisture content % - 15 19 19
pH 6to8 7.20 7.30 7.40
Metals
Antimony ug/g 20
Arsenic ug/g 12
Barium ug/g 750
Boron (Hot water extraction) ug/g 2
Beryllium ug/g 4
Cadmium ug/g 1.4
Chromium ug/g 64
Chromium (V1) ug/g 0.4
Cobalt ug/g 40
Copper ug/g 63
Lead ug/g 70
Mercury ug/g 6.6 A . A
Molybdenum ug/g 5 1 2 3
Nickel ug/g 50 23 32 29
Selenium ug/g 1 0.80 0.50 0.5
Silver ug/g 20 0.50 0.50 0.50
Thallium ug/g 1 0.50 0.50 0.50
Tin uglg 5 0.9 22
Uranium ug/g 23 1.0 1.0 0.7
Vanadium ug/g 130 32 40 24
Zinc uglg| 200 190 152 | 30 |
Notes

SCHOOL
YARD

/ EXPOSED METAL DEBRIS

J

DRAINAGE
(MAN MADE)

2018-10BH-6M

TREES

08SS49

08MW06

TRAIL

& 08MWO6B (destroyed)

2018-10SS-4

2018-10SS-3

REES

08MWO!
08MW05B

(100.00 m)
(TBM-T.0.C)

0858848

2018-1088-2

TREES

&
2018-10SS-6  ggg47

2018-10SS-5
&

08 os
$

2018-10SS
RAVINE
BOTTOM

085546

BORROW SOURCE
AREA EXTENTS
A

—PIr

TREES

TRAIL

TREES

\ ~
\/x HALF BURIED

SNOWMGBILE

2018-10BH-3M

LEGEND

L]

X O PO

Title:
- ANALYTICAL RESULTS
. One or more analytical parameters are greate
Site Boundary P thr;n tI:e a;:plicabli IgoilpGalrJideliners oo — METALS IN SOIL
Treeline roect
) DETAILED SITE ASSESSMENT

Trais Zoicatlo So Gudlnes. GARDEN RIVER OLD DUMP
Area of Debris Chont:

Incinerator

* Coloured stations represent most recent sampling date PARKS CANADA AG E N CY
**Black stations were not tested for parameters presented in

current drawing

Monitoring Well

Borehole
Scale 1:1,500 FRANZ ‘ FEBRUARY 2011
Surface Soil Sample r — , enviRoNmeNTAL [~ COLUMBIA
30 225 15 0 15 30 IC. I~ ENVIRONMENTAL
Drainage Ditch metres NGINESRING @ TECHNOLOGIES & FIGURE 6'2

* Original in colour : Figures should be interpreted in combination with appropriate site report.

2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID 085547 08SS49 2018-10BH-1M 2018-10BH-2M 2018-10BH-3M 2018-10BH4M
Field label 08547 08SS49 2018-10BH-1M-2 | 2018-10BH-1M-6 | 2018-10BH-1M-7 | 2018- 10BH-2M-2 | 2018-10BH-2IV-7 | 2018-10BH-2M-8 || 2018-10BH-3VH1 | 2018-10BH-3M-7 || 2018-10BH-4M-1 | 2018-10BH-4M-8 N
Duplicate ID 2 |ceME AL 2018-10BH-Dup 1 2018-10BH-Dup2 2018-10BH-Dup3|
Date E | Coarse | 28/Augis 28/Aug/08 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10
C EBA EBA Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz
Lab report ID 676396-204 676396-206 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 00.6 0-06 08-15 6.1-76 76-9.0 05-1.6 6.1-7.7 7.7-9.0 0-07 7.6-9.0 0-07 9.0-10.7
Volatile Organic Compounds
Acetone uglg - - = 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 EXPOSED METAL DEBRIS
Br h ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 /
Bromoform ugly - - = 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Ny
Bromomethane ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 g
Catbon tetrachloride uglg [ 01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 SR AGE
Chlorobenzene uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 (AN MADE)
Chlorodibromomethane ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Chloroethane ugly - - = 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Chloroform uglg | 01 0.01 0.01 0.001 0.001 0.002 0.001 0.001 0.001 0.009 0.001 0.001 0.002 201e-100HeM
Chloromethane ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1,2-Dichlorobenzene uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 TREES
1,3-Dichlorobenzene uglg | 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1,4-Dichlorobenzene uglg | 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1,1-Dichloroethane uglg | 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 2018-10BR-1M
1,2-Dichloroethane uglg [ 01 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1,1-Dichloroethene uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 085549
cis-1,2-Dichloroethene ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
trans-1,2-Dichloroethene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Dichloromethane uglg | o4 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 08MW06
1,2-Dichloropropane ug/g 0.1 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 o 08MWO06B (destroyed) TRAIL
cis-1,3-Dichloropropene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 2018-10SS-4
trans-1,3-Dichloropropene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Ethylene dibromide ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 |:| 2018-10SS-3
2-Hexanone ugly - - - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Methyl ethyl ketone ugly - - - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Methyl isobutyl ketone udlg | - - - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 BMWO! X
Methyl tert-butyl ether ugly - - - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01  QEMW05B 085548
1,1,1,2-Tetrachloroethane uglg - - = 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 (TBM-T.0.C) 2018-10SS-2
1,1,2,2-Tetrachloroethane uglg | 01 0.02 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Tetrachloroethene uglg | 01 0.01 = 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 I
1,2, 4 Trichlorobenzene uglg | 0.05 - = 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 2018-10SS-6  g5g47
1,1,1-Trichloroethane uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 2018-10SS-5
1,1,2-Trichloroethane uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Trichloroethene uglg 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 SCHOOL 8MW04
Trichlorofluoromethane wila | - B 5 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 e 08MW04B
Vinyl chloride ugly - - - 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 RAVINE
X BOTTOM

" 085546
Station ID 2018-10BH-5M 2018-10BH-6M 2018-10BH-TM 2018-10SS-1 | 2018-10SS-2 | 2018-10SS-3 | 2018-10SS4 | 2018-10SS-5 | 2018-10SS-6
Field label 2018-10BH-5M-1 | 2018-10BH-5M-7 (| 2018-10BH-6M-1 | 2018-10BH-6M-8 | 2018-10BH-7M-1 [ 2018-10BH-7M-7 2018-10SS-1 2018-10SS-2 2018-10SS-3 2018-10SS-4 2018-10SS-5 2018-10SS-6
Duplicate ID «

£ [cCMEAL Ny
Date E | Coarse | 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 2018-108
C Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz
Lab report ID 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 0-05 7.7-9.0 0-05 9.0-10.7 0-05 7.7-9.0 0-0.75 0-0.75 0-0.75 0-0.75 0-09 0-038
Volatile Organic Compounds
Acetone ugly - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
BORROW SOURCE
Bromodi h ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 |- ARER BTENTS
Bromoform ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 TReES
Bromomethane ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 TRAL
Catbon tetrachloride uglg | 01 0.00 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 0.00050 -
Chlorobenzene uglg | 01 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
Chlorocibromomethane uglg - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 THEES
Chloroethane ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Chloroform uglg [ 01 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.004 0.001 0.040 \ \/_><
Chloromethane uglg - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 et vl
1,2-Dichlorobenzene uglg | 01 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
1,3-Dichlorobenzene uglg | 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1,4-Dichlorobenzene uglg [ 01 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
1,1-Dichloroethane uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
1,2-Dichloroethane uglg [ 01 0.00 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 0.0020 2018-10BH-3M
1,1-Dichloroethene uglg | 01 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
cis-1,2-Dichloroethene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
trans-1,2-Dichloroethene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Dichloromethane uglg [ 01 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
1,2-Dichloropropane uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
cis-1,3-Dichloropropene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
trans-1,3-Dichloropropene ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Ethylene dibromide ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
2-Hexanone ugly - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Methyl ethyl ketone ugly - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Methyl isobutyl ketone ugly - 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
Methyl tert-butyl ether ugly - 0.01 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010 0.010
1,1,1,2-Tetrachloroethane ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Title:
1,1,2,2-Tetrachloroethane uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 LEGEND ANALYTICAL RESULTS
Teztrjf:!oroethene uglg [ 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 |:| Site Boundary - s One or more ?nalytica! pargmgters are greater VOCs IN SOIL
,2,4-Trichlorobenzene uglg | 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 & than the applicable Soil Guidelines
1,1,1-Trichloroethane uglg | 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 ——  Treeline Project:
1.1, 2-Trichloroethane uglg | 01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Tl All analytical parameters are less than the DETAILED SITE ASSESSMENT
Trichloroethene uglg | 0.01 0.01 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 rails applicable Soil Guidelines GARDEN RIVER OLD DUMP
Trichlorofluorometh ugly - 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 Area of Debris _
Vinyl chloride ugly - 0.00 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020 0.00020 Client:
I:l Incinerator * Coloured stations represent most recent sampling date PARKS CANADA AGENCY
Notes Q Monitoring Well **Black sia(ion§ were not tested for parameters presented in
""indicates that there is no applicable regulation or analyses were not performed. current drawing ror
Red cells indicates parameter exceeds CCME AL Coarse. @ Borehole Scale 141500 RANZ FEBRUARY 201 1
X Surface Soil Sample C — y enviRonmenTAL [~ COLUMBIA
30 225 15 0 15 30 INC. ENVIRONMENTAL
Drainage Ditch metres (GINEERING @ TECHNOLOGIES® FIGURE 7

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID 08MW04 08MWO04B 08MWO05 08MWO05B 08MWO06 08ss45 088SS48 2018-10BH-1M
Field label 08M\D4 08MW\04B 08MW05 08MWO5B 08MW06 08MW06 085845 085848 2018-10BH-1M-2| 2018-10BH-1M-7 N
Duplicate ID 9 |cemMEAL 2018-10BH-Dup1
Date g Coarse 19/Mar/08 20/Mar/08 31/Mar/08 20/Mar/08 19/Mar/08 19/Mar/08 28/Aug/08 28/Aug/08 19/Dec/10 19/Dec/10
Consultant EBA EBA EBA EBA EBA EBA EBA EBA Franz Franz
Lab report ID L613338 L613338 L613338 L613338 1613338 L613338 676396-202 676396-205 10E461661 10E461661
Depth (m) 0.8 7.6 0.8 76 0.8 7.6 0-0.6 0-0.6 0.8-15 7.6-9.0
Conventional
Moisture content % - 11 27 16 10 24 8.8 8.1 10 8.50 18.00 FXPOSED METAL DEBRIS
Sieve Analysis' - 75 microns (wet) % - - - - 98.0 - - 12.00 - 95.8 /
Sieve Texture - = - = Coarse = = Fine = Coarse 7
Soil Salinity
oH 6to 8 712 7.82 7.43 7.89 773 | s05 | R 7.30 7.40 7.60 oA
Sodium Adsorption Ratio (SAR) SAR 5 0.42 0.60 0.31 0.47 0.33 0.49 - 0.30 0.55 0.38
Elec. Cond. dS/m 2 0.19 0.27 0.39 0.23 0.25 0.28 - 0.33 0.50 0.28
Saturation % % - 40.70 60.00 50.00 29.30 56.00 27.30 - 4430 40.00 30.00 2018-108H6M
Chloride , Soluble mg/L - <20.0 <10.0 <20.0 <20.0 <20.0 <20.0 - 20.00 77.00 9.00
Calcium, Soluble mg/L - 24 24.9 63 26.4 37.7 33.6 - 66.00 39.00 33.00 TREES
Potassium, Soluble mg/L - 3.7 5.6 3.9 4.1 <2.00 5.6 - 2.00 3.00 4.00
Magnesium, Soluble mg/L - 6.0 10.8 9.4 6.6 79 8.7 - 16.00 20.00 6.00
Sodium, Soluble malL - 5.9 142 10.0 10.4 86 123 R 10.00 17.00 9.00 2018-108
Sulfate (S04-S), Soluble mg/L - 7 33 36 29.0 7 37.0 - 15.00 14.00 36.00
Calcium, Soluble uglg B 10 15 32 B 21 9 - 29.00 16.00 10.00 08SS49
Chloride , Soluble (calc.) uglg - 8.0 10.0 10.0 6.0 10.0 5.0 - 9.00 31.00 3.00 f
Magnesium, Soluble (calc.) uglg - 2.0 6.0 5.0 1.9 4 2 - 7.00 8.00 2.00
Potassium, Soluble (calc.) uglg - 1.5 3.0 2.0 1.2 1.0 1.5 - 0.90 2.00 2.00 08MW0B
Sodium, Soluble (calc.) ug/g - 3.6 9.0 5.0 3.0 5.0 3 - 4.50 7.00 3.00 & 08MWO06B (destroyed)
Sulfate (S04-S), Soluble (calc.) uglg - 3 20 18 9 4 10 R 7.00 6.00 11.00 2018-10SS-4
Glycols
Diethylene glycol uglg - - - - - - - - - 10.00 10.00 I:l 2018-10SS-3
Ethylene glycol uglg 960 - - - - - - - - 10.00 10.00
Propylene glycol uglg - - - - - - - - - 10.00 10.00 08MWO:!
Tetraethylene glycol uglg - - - - - - - - - 10.00 10.00 08MWO05B 085548
Triethylene glycol udlg B - B - B - - - - 10.00 10.00 Taw-Toc) 2018-108S-2
Station ID 2018-10BH-2M 2018-10BH-3M 2018-10BH-4M 2018-10BH-5M .
Field label 2018-10BH-2M-2| 2018-10BH-2M-7 | 2018-10BH-2M-8 | 2018-10BH-3M-1 | 2018-10BH-3M-7 | 2018-10BH-3M-8| 2018-10BH-4M-1 | 2018-10BH-4M-8 | 2018-10BH-5M-1 | 2018-10BH-5M-7 | 2018-10BH-5M-8 2013-105%6 « 085547 e
Duplicate 1D @ CCME AL 2018-10BH-Dup2 2018-10BH-Dup3 2018-10SS-5 "
Date g Coarse 19/Dec/10 19/Dec/10 19/Dec/10 1¢/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10
Consultant Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz giggm 08MW04
Lab report ID 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 08MW048
Depth (m) 05-1.6 6.1-7.7 7.7-9.0 0-0.7 7.6-9.0 9.0-10.7 0-0.7 9.0-10.7 0-05 7.7-9.0 9.0-10.7 < ng;_NOEM
Conventional /\088846
Moisture content % - 13.00 15.00 18.00 28.00 15.00 22.00 17.00 6.30 10
Sieve Analysis' - 75 microns (wet) % - 98.3 99.0 98.9 98.0
Sieve Texture - Coarse Coarse Coarse Coarse
Soil Salinity
pH 6to 8 7.30 7.40 = 7.00 7.30 - 7.40 7.50 7.30 7.20 -
Sodium Adsorption Ratio (SAR) SAR 5 0.16 0.28 = 0.19 0.26 - 0.32 0.34 0.15 0.22 -
Elec. Cond. dS/m 2 0.27 0.23 = 0.28 0.26 - 0.33 0.28 0.43 0.25 -
Saturation % % - 49.00 32.00 = 43.00 31.00 - 48.00 29.00 45.00 27.00 -
Chloride , Soluble ma/L - 6.00 6.00 = 9.00 8.00 - 7.00 9.00 7.00 6.00 - Piﬁsi@i’,ﬁ%‘:’;ﬁ
Calcium, Soluble mg/L - 35.00 25.00 = 37.00 26.00 - 33.00 31.00 63.00 27.00 - TREES 4
Potassium, Soluble mglL - 2.00 3.00 - 3.00 3.00 - 3.00 4.00 .00 4.00 - L
Magnesium, Soluble mg/L - 8.00 6.00 - 8.00 8.00 - 16.00 7.00 11.00 7.00 - ——
Sodium, Soluble mg/L - 4.00 6.00 = 5.00 6.00 - 9.00 8.00 5.00 5.00 -
Sulfate (S04-S), Soluble mg/L - 12.00 15.00 - 8.00 18.00 - 12.00 35.00 15.00 20.00 - TS
Calcium, Soluble uglg - 17.00 8.00 = 16.00 8.00 - 16.00 9.00 28.00 7.00 -
Chloride , Soluble (calc.) uglg - 3.00 2.00 = 4.00 2.00 - 3.00 3.00 3.00 2.00 - \\/_><HALFBU .
Magnesium, Soluble (calc.) uglg - 4.00 2.00 - 3.00 2.00 - 8.00 2.00 5.00 2.00 - SNOWMGBILE
Potassium, Soluble (calc.) uglg - 2.00 2.00 - 2.00 2.00 - 2.00 2.00 4.00 2.00 -
Sodium, Soluble (calc.) uglg - 2.00 2.00 = 2.00 2.00 - 4.00 2.00 2.00 2.00 -
Sulfate (S04-S), Soluble (calc.) uglg - 6.00 5.00 = 3.00 6.00 - 6.00 10.00 7.00 5.00 -
Glycols
Diethylene glycol udlg N 10.00 10.00 N 10.00 10.00 - 10.00 10.00 10.00 10 - 2018-108H-3M
Ethylene glycol uglg 960 10.00 10.00 = 10.00 10.00 - 10.00 10.00 10.00 10 -
Propylene glycol uglg - 10.00 10.00 - 10.00 10.00 - 10.00 10.00 10.00 10 -
Tetraethylene glycol uglg - 10.00 10.00 - 10.00 10.00 - 10.00 10.00 10.00 10 -
Triethylene glycol uglg - 10.00 10.00 = 10.00 10.00 - 10.00 10.00 10.00 10 -
Wetes
1 Malue reported is amount of sample retained on siewe ater wash with water and represents proporion byw eight particles larger than indicated siew size.
“"indicates thatthere iz no applicable regulation or analses were notperommed.
Red cellz indicates parameterexceeds CCME AL Coarse.
Title:
LEGEND ANALYTICAL RESULTS
|:| Site Boundary E(—B One or more analytical parameters are greater GLYCOLS, OTHERIN SOIL
& than the applicable Soil Guidelines P
——  Treeline :
Trails All analytical parameters are less than the DETAILED SITE ASSESSMENT
applicable Soil Guidelines GARDEN RIVER OLD DUMP
Area of Debris et
I:l Incinerator * Coloured stations represent most recent sampling date PARKS CANADA AGENCY
Q Monitoring Well **Black sia(ion§ were not tested for parameters presented in
current drawing
Date:
& Borehole Scale 1:1.500 FRANZ FEBRUARY 2011
X Surface Soil Sample ; — ) ENvIRONMENTAL (~  COLUMBIA
30 225 15 0 15 30 INC. ENVIRONMENTAL
Drainage Ditch metres (GINEZAG @ TECHNOLOGIES S FlGURE 8_1

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID 2018-10BH-6M 2018-10BH-7M 2018-10SS-1 2018-10SS-2 | 2018-10SS-3 | 2018-10SS4 | 2018-10SS-5 | 2018-10SS-6
Field label 2018-10BH-6V-1 [ 2018-10BH-6M-8 | 2018-10BH-7M-1 | 2018-10BH-7M-7 | 2018-10BH-7M-8| 2018-10SS-1 2018-1088-2 2018-1088-3 2018-10SS-4 2018-1088-5 2018-10SS-6
Duplicate 1D 2 |comE AL

Date g Coarse 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10 19/Dec/10
Consultant Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz Franz
Lab report 1D 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Depth (m) 0-05 9.0-10.7 0-0.5 7.7-9.0 9.0-10.7 0-0.75 0-0.75 0-0.75 0-0.75 0-0.9 0-0.8
Conventional

Moisture content % - 23 18 14 18 11 12 14 15 19 19
Sieve Analysis - 75 microns (wet) % - 84.9 98.2 20.9 13.4 29.5
Sieve Texture - Coarse Coarse Fine Fine Fine
Soil Salinity

pH 6to 8 7.10 7.50 7.40 7.30 - 7.40 7.30 7.10 7.20 7.30 7.40
Sodium Adsorption Ratio (SAR) SAR 5 0.18 0.17 0.22 0.20 - 0.58 0.75 1.06 0.42 2.08 5.60
Elec. Cond. dS/m 2 0.39 0.50 0.34 0.28 - 1.99 0.82 0.16 0.48 0.48 2.16
Saturation % % 64.00 31.00 37.00 29.00 - 46.00 45.00 51.00 70.00 54.00 52.00
Chloride , Soluble mg/L - 7.00 25.00 8.00 9.00 - 231.00 60.00 7.00 29.00 49.00 1000.00
Calcium, Soluble mg/L - 60.00 72.00 47.00 32.00 - 295.00 94.00 140.00 66.00 366.00 641.00
Potassium, Soluble mg/L - 5.00 4.00 6.00 4.00 - 14.00 4.00 6.00 18.00 53.00 74.00
Magnesium, Soluble mg/L - 12.00 11.00 6.00 10.00 - 63.00 22.00 26.00 12.00 53.00 265.00
Sodium, Soluble mg/L - 6.00 6.00 6.00 5.00 - 42.00 31.00 8.00 14.00 37.00 258.00
Sulfate (S04-S), Soluble mg/L - 39.00 172.00 22.00 20.00 - 613.00 186.00 40.00 30.00 960.00 1780.00
Calcium, Soluble ug/g - 38.00 22.00 17.00 9.00 - 136.00 42.00 71.00 46.00 198.00 333.00
Chloride , Soluble (calc.) ug/g - 4.00 8.00 3.00 3.00 - 106.00 27.00 4.00 20.00 26.00 520.00
Magnesium, Soluble (calc.) ug/g - 8.00 3.00 2.00 3.00 - 29.00 10.00 13.00 8.00 29.00 138.00
Potassium, Soluble (calc.) ug/g - 3.00 2.00 2.00 2.00 - 6.00 2.00 3.00 13.00 29.00 38.00
Sodium, Soluble (calc.) ug/g - 4.00 2.00 2.00 2.00 - 19.00 14.00 4.00 10.00 20.00 134.00
Sulfate (S04-S), Soluble (calc.) ug/g - 25.00 53.00 8.00 6.00 - 282.00 84.00 20.00 21.00 518.00 926.00
Glycols

Diethylene glycol ug/g - 10 10 10 10 - 10 10 10 10 10 10
Ethylene glycol uglg 960 10 10 10 10 - 10 10 10 10 10 10
Propylene glycol ug/g - 10 10 10 10 - 10 10 10 10 10 10
Tetraethylene glycol ug/g - 10 10 10 10 - 10 10 10 10 10 10
Triethylene glycol ug/g - 10 10 10 10 - 10 10 10 10 10 10

Notes

1 Value reported is amount of sample retained on sieve after wash with water and represents proportion by weight particles larger than indicated sieve size.
""indicates thatthere is no applicable regulation or analyses were notperformed.

Red cells indicates parameter exceeds CCME AL Coarse.
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ANALYTICAL RESULTS
8 One or more analytical parameters are greater GLYCOLS, OTHERIN SOIL
&% than the applicable Soil Guidelines __
roject:
) DETAILED SITE ASSESSMENT
o o, oo than the GARDEN RIVER OLD DUMP
Client:

* Coloured stations represent most recent sampling date
**Black stations were not tested for parameters presented in
current drawing
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FIGURE 8-2

* Original in colour : Figures should be interpreted in combination with appropriate site report.

2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID = 08MWO04B 08MWO05B 08MW06B

Field label g % [ 018 MW04B 018 MW04B 018 MW04B 018 MWO05B 018 MW05B 018 MW05B 018MW06B 018MW06B N

Duplicate ID Py £ | FCSAP Tier 1 Interim 5 i %

Date g 5 | GW Guidelines for AL sE2 21/Mar/08 29/Aug/08 18/Dec/10 21/Mar/08 29/Aug/08 18/Dec/10 21/Mar/08 29/Aug/08

Consultant 3 £0 EBA EBA Franz EBA EBA Franz EBA EBA

Lab report ID *a L612590 L676397 10E461661 L612590 L676397 10E461661 L612590 L676397

Petroleum Hydrocarbons

F1(C6-C10) - ug/L | 810 (coarse), 6500 (fine) - <100 - <100 <100 - <100 <100 - EXPOSED METAL DEBRIS

F1 (C6-C10) minus BTEX - ug/L | 810 (coarse), 6500 (fine) - <100 - <100 <100 - <100 <100 - /

F2 (C10-C16) - ug/L [ 1300 (coarse), 1800 (fine) <50 - <100 <50 - <100 <50 -

F3 (C16-C34) - ug/L - - - <100 - - <100 - - /

F4 (C34-C50) R ug/L R R R <100 - - <100 - - Sreee

Monocyclic Aromatic Hydrocarbons (MANIAOE)

Benzene 71-43-2 | ug/L 88 5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50

Ethylbenzene 100-41-4 | ug/L 3200 2.4 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 2018-10BH-6M

Styrene 100-42-5 | ug/L 72 - - <1.0 <1.0 - <1.0 <1.0 - <1.0

Toluene 108-88-3 | ug/L | 83 (coarse), 4900 (fine) 24 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.50 <0.50 TREES

m+p-Xylene - ug/L - - - <0.5 <0.5 - <0.5 <0.5 - <0.5

o-Xylene 95-47-6 | ug/L - - - <0.5 <0.5 - <0.5 <0.5 - <0.5 2018-108H-1M

Xylenes (total) 1330-20-7| ug/L |3900 (coarse), 13000 (fine)| 300 <0.5 - <0.5 <0.5 - <0.5 <0.50 -

Polycyclic Aromatic Hydrocarbons TRAIL

Acenaphthene 83-32-9 | ug/L 5.8 - - <0.01 <0.01 - <0.01 <0.01 - <0.01

Acenaphthylene 208-96-8 | ug/L 46 - - - <0.01 - - <0.01 - -

Acridine 260-94-6 | ug/L 0.05 - - <0.01 <0.03 - <0.01 <0.03 - <0.01 08MWO06

Anthracene 120-12-7 | ug/L 0.012 - - <0.01 <0.01 - <0.01 <0.01 - <0.01 [ $ 08MWOBB (destroyed)

Benzo[a]anthracene 56-55-3 | ug/L 0.018 - - <0.01 <0.01 - <0.01 <0.01 - <0.01

Benzo[a]pyrene 50-32-8 | ug/L 0.015 0.01 - <0.01 <0.01 - <0.01 <0.01 - <0.01

Benzo[b+j]fluoranthene - ug/L 0.48 - - <0.01 <0.01 - <0.01 <0.01 - <0.01

Benzo[ghi]perylene 191-24-2 | ug/L | 0.17 (coarse), 0.21 (fine) - - - <0.01 - - <0.01 - -

Benzo[k]fluoranthene 207-08-9 | ug/L 0.48 - - <0.01 <0.01 - <0.01 <0.01 - <0.01 8MWO!

Chrysene 218-01-9 | ug/L 0.1 - - <0.01 <0.01 - <0.01 <0.01 - <0.01 “9§M'W05B

Dibenzo[a,h]anthracene 53-70-3 | ug/L | 0.26 (coarse), 0.28 (fine) - - <0.01 <0.01 - <0.01 <0.01 - <0.01 (TBM-T0.C)

Fluoranthene 206-44-0 | ug/L 0.04 - - <0.01 <0.01 - <0.01 <0.01 - <0.01

Fluorene 86-73-7 | ug/L 3 - - <0.01 <0.01 - <0.01 <0.01 - <0.01 TREES

Indeno[1,2,3-cd]pyrene 193-39-5 | ug/L | 0.21 (coarse), 0.23 (fine) - - <0.01 <0.01 - <0.01 <0.01 - <0.01

2-Methylnaphthalene 91-57-6 | ug/L 1500 - - - <0.01 - - <0.01 - -

Naphthalene 91-20-3 | ug/L 11 - - <0.01 <0.01 2 <0.01 <0.01 - <0.01 scroo SMWO4

Phenanthrene 85-01-8 | ug/L 0.4 - - <0.01 <0.01 - <0.01 <0.01 - <0.01 YARD %OBMWMB

Pyrene 129-00-0 | ug/L 0.025 - - <0.01 <0.01 - <0.02 <0.01 - <0.01 RAVINE

Quinoline 91-22-5 | ug/L 3.4 - - <0.01 <0.1 = <0.01 <0.1 - <0.01 sorrom

Station ID . 2018-10BH-1M | 2018-10BH-2M | 2018-10BH-3M | 2018-10BH-4M | 2018-10BH-5M | 2018-10BH-6M | 2018-10BH-7TM

Field label B % e 2018-10BH-1 | 2018-10BH-2 | 2018-10BH-3 | 2018-10BH-4M | 2018-10BH-5M | 2018-10BH-6M | 2018-10BH-7M 2018-108F

Duplicate 1D x &2 FCSAP Tier 1 Interim § i % 2018-10BH-DUP 1

Date S S | GW Guidelinesfor AL | ¢ £'5 | 17/Dec/10 17/Dec/10 17/Dec/10 18/Dec/10 18/Dec/10 18/Dec/10 18/Dec/10 )

Consultant 3 £ 3 Franz Franz Franz Franz Franz Franz Franz b popLAR)

Lab report ID *a 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 /

Petroleum Hydrocarbons SORROW SOURCE

F1(C6-C10) - ug/L | 810 (coarse), 6500 (fine) - <100 <100 <100 <100 <100 <100 <100 P“RE“EXTE”'S

F1 (C6-C10) minus BTEX - ug/L | 810 (coarse), 6500 (fine) - <100 <100 <100 <100 <100 <100 <100 TRee

F2 (C10-C16) - ug/L | 1300 (coarse), 1800 (fine) <100 <100 <100 <100 <100 <100 <100 TRAIL

F3 (C16-C34) R ug/L R <100 <100 <100 <100 <100 <100 <100 e

F4 (C34-C50) - ug/L - <100 <100 <100 <100 <100 <100 <100 TREES

Monocyclic Aromatic Hydrocarbons

Benzene 71-43-2 | ug/L 88 5 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 \/><

Ethylbenzene 100-41-4 | ug/L 3200 24 <05 <05 <05 <05 <05 <05 <05 Jvadn i

Styrene 100-42-5 | ug/L 72 - <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Toluene 108-88-3 | ug/L | 83 (coarse), 4900 (fine) 24 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

m+p-Xylene - ug/L - - <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

o-Xylene 95-47-6 | ug/L - - <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 2018-10BH-3M

Xylenes (total) 1330-20-7| ug/L (3900 (coarse), 13000 (fine) 300 <05 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5

Polycyclic Aromatic Hydrocarbons

Acenaphthene 83-32-9 | ug/L 5.8 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Acenaphthylene 208-96-8 | ug/L 46 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Acridine 260-94-6 | ug/L 0.05 - <0.03 <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

Anthracene 120-12-7 | ug/L 0.012 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo[a]anthracene 56-55-3 | ug/L 0.018 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo[a]pyrene 50-32-8 | ug/L 0.015 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo[b+jlfluoranthene - ug/L 0.48 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo[ghi]perylene 191-24-2 | ug/L | 0.17 (coarse), 0.21 (fine) - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Benzo[k]fluoranthene 207-08-9 | ug/L 0.48 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Title:

Chrysene 218-01-9 | ug/L 01 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 LEGEND ANALYTICAL RESULTS

Dibenzo[a,h]anthracene 53-70-3 | ug/L | 0.26 (coarse), 0.28 (fine) - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 |:| Site Boundary G One or more 'analytical parameters a're greater PHCS |N GROUNDWATER

Fluoranthene 206-44-0 | ug/L 0.04 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 than the applicable Groundwater Guidelines T

Fluorene 86-73-7 | ug/L 3 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ——  Treeline ’

Indeno[1,2,3-cd]pyrene 193-39-5 | ug/L | 0.21 (coarse), 0.23 (fine) - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Trails $ All analytical parameters are less than the ng??lllsléa SRIII/EEQSOSLEDSSHIIEQT

2-Methylnaphthalene 91-57-6 | ug/L 1500 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 ) applicable Groundwater Guidelines

Naphthalene 91203 | ug/lL 11 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Area of Debris Client:

Phenanthrene 85-01-8 | ug/L 0.4 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 |:| Incinerator * Coloured stations represent most recent sampling date PARKS CANADA AGENCY

Pyrene 129-00-0 | ug/L 0.025 - <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 Q Monitoring Well **Black s|ation§ were not tested for parameters presented in

Quinoline 91-22-5 | ug/L 3.4 - <0.1 <01 <0.10 <0.10 <0.10 <0.10 <0.10 current drawing Dot
N Borehole Scale 1:1,500 FRANZ / FEBRUARY 2011

Notes X Surface Soil Sample ; = y ENvIRONMENTAL (~  COLUMBIA

""indicates that there is no applicable regulation or analyses were not performed. Drainage Ditch o mgtres N ” *I::‘“.[:“““"“”"“m““ . FIGURE 9

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID 08MW04B 03NW 058 08MW06B
Field label FCSAP Tier | £ I ¢ | memwoss | oiemwoss | 015 MwoeB | MBMWOSE | 018 MWDSE | 018 MWOSB | O1SMVWOSB_|018MWOEE N
Duplicate 1D E g 1 Ig‘:\:'m E ; 5
Date g S | cuidal £ g [ 2Manms 29/ Augi08 18/Deci10 21 arig 29/ Augi08 18/Deci10 2AMarinE | 29/8ug08
Consultant for AL Fc©w EBA EBA Franz EBA EBA Franz EB2 EB2
Lab report ID =a L&12590 LETEIT 10E461661 L612590 LE7E3IT 10E461661 L&12590 LETEIT
Metals
Hardness (CaCO3) - mgil = - - - - = = = - - EXPOSED METAL DEBRIS
oH B 6587 | 6585 B B B . . . } } /
Diszolved Alum inum 5000 200 <5 <10 <2 <25 <10 <2 <25 <10
Diszolved Artimony 1600 B <01 <05 <10 <0.5 <4 <10 <05 <04 7
Dissolved Arsenic 5 10 133 14 . EE 34 | IEEE <04 —
Dizzolved Batium 2300 1000 328 &1 320 381 420 380 355 352 (MAN MADE)
Dizzolved Beryllium 5.3 - =0.5 1 =1 =2.5 =1 =1 =2.5 =1
Diszolved Boron 500 5000 16 <50 30 <50 <50 40 <50 <50 .
Dissolved Cadmium 39 007 5
Dizzolved Calcium 70-2 [ ugi | 1 000 00O - 111 000 78 200 113000 107 000 114 000 112000 110 000 117 000 e
Dizzolved Chromium (Total) | 7440-47-3 | ugil 54 a0 =0.5 =35 =1 =25 =5 =1 =250 5
Dizzolved Cobalt 50 - 1.43 <2 21 1.88 21 18 2
Dissolved Copper .06 t013.08| 1000 3.27 3 <2 =2 7.42 2018-10BK-1M
Diz=olwed lron 300 300 =30 5
Diszolved Lead 5.90to 4490 10 <01 <01 <05 02
Dizzalved M agnesium - - 258400
Dizzolwed Manganese 200 a0 08MWO06
Dfssol\:ed M ercury 0.026 1 08MWOGE (destroyed)
Dissolwed Malybdenum 73 - 0
Dis=solwed Nickel 200 -
Dissolwed Selenium 1 10
Diszolved Silver 01 - <001 <01 <0.05 <0.05 <01 <0.05 <005 <0.1 f
Dizzolved Sodium - 200 000 8600 55 700 7200 10 500 10700 8600 11 000 12800 SMWG
Dissoled Thallium 0.5 - =0.1 =01 =05 =0.5 =01 =05 =0.5 =0.1 08MWO05B
Dissalved Tin B B <01 =50 <1 <05 =50 <1 <0.5 =50 (Tem-Toc)
Dissolwed Titanium 100 - 1.10 1 =1 =3 <1 <1 =5.0 1
Dizzolved Uranium 7440-61-1] ug 10 20 3.83 970 4 3.54 340 1 4.83 5.30 e
Dizzolved Vanadium Uil 100 - =1 1 1 =5 =1 il =5 1
Dissolved Ainc 7440666 ugl |30 soo0_ (R =% 5 [ B 1 [ 3 [ s | 20181 b
Station ID 2018-10BH-1M| 2018-10BH-2M _[2018-10BH-3M] 2013-10BH-4M [ 2018-10BH-5M| 2013-10BH-6M| 2018-10BH-TM Vo %’\ngwon‘/‘vo 5
Field label FCSAP Tier | £ & ¢ | 201840BH4 | 2018-10BH-2 | 2016-10BH-3 | 2015108 H-4M [2015-10BH-5M | 2016-10BH-6M | 2018-10BH-TM
Duplicate ID o & 1 "g;"“‘ E i 2018-10BH-DUP 1 Sorrom
Date g S | cuidel g5 17Deci0 17/Deci10 17/Deci10 18M@eci0 18/Deci 0 18/Deci10 18Meci0
Consultant for AL [ E Franz Franz Franz Franz Franz Franz Franz
Lab report ID =a 10E 461661 10E461661 10E461661 | 10E461661 | 10E451661 | 10E451661 | 10E 461661
Tetals 2018-10BF5M
Hardness (CaC03) - masl - - - - - - - -
pH - 6587 65-8.5 = - = - = - =
Diszolved Alum inum ) 5000 200 338 64 30 7 <2 534 32
Di zzalved Antimony 1600 [ =1 =1 =1 =1 =1 =1 =1
Dizzolved Arsenic 5 10 vig;:iyéorl\gcz
Dizzolved Batium 2300 1000 330 320 410 360 410 210 380 TREES
Dizzolved Beryllium 5.3 - =1 =1 =1 =1 =1 =1 =1 TRAIL
Diszolved Boron 500 5000 60 60 50 50 50 80 50 i
Dissolved Cadmium 0017 s I oo <0otc |GG oot | e
Dizzolved Calcium 1,000 000 - 102000 112000 110000 116000 112000 247000 101000
Dizzalved Chromium (Tatal) 549 a0 | =1 =1 =1 =1 =1 =1 \ 4
Dizzolved Cobalt 50 - 2 1 2 1 1 2 1 o HALFBURED
Dizzolved Copper J0-8 696 to13.93( 1000 =2 =2 =2 =2 =2 =2 =2
Dissalved Iron -6 300 300
Diszolved Lead 1 5.90to 4490 10 21 21 21 21 21 2 B
Dizzolved M agnesium -4 - - 27500 23400 27600 27800 27600 44600 24700 ¢
Dissolved M anganese 7430065 |ugl | 200 20 2018-108H-3M
Dizzolved Mercury ugl | 0028 1 = - <0022 - <0022 <0022 <0.022
Dizzolved M olyhdenum 73 - =3 =3 =3 =3 =3 =3 =3
Diszolved Nickel 200 - <10 <10 <10 <10 <10 10 <10
Dissalved Selenium 1 10 1 D - -1 -1 1
Diszolved Silver 01 B <005 <0.05 <0.05 <005 <0.05 <0.05 <005
Dizzolved Sodium - 200 000 10400 11300 9300 11500 10800 7700 9700
Dizzolved Thallium 08 - <0.5 <05 <05 <0.5 <05 <05 <0.5
Dizzolved Tin - - <1.0 <10 <10 <1.0 <10 <10 <1.0
Dissoled Titanium 100 - 27 ] 3 2 1 12 2
Dizzalved Uranium FA40-61-1 [ uall 10 20 2 2 2 3 1 =1 1 Title:
Dissalved Vanadium ugl | 100 . =10 =10 =10 =10 =10 3 =10 LEGEND ANALYTICAL RESULTS
Dissolved Zinc 7440 66-5| ugl 30 5000 4 3 3 2 2 19 2 [ ] SiteBoundary & One or more analytical parameters are greater DISSOLVED METALS IN GROUNDWATER
than the applicable Groundwater Guidelines

Hotes Treeline Project
Wi i ; i ; . All analytical parameters are less than the DETAILED SITE ASSESSMENT
“indicates thatthereis no applicable regulation or anahs es were not performed. Trails
Bold snd Red cells indicate parameter exceeds FCSAF Tier 1 Interim G Suidelines for AL, ) applicable Groundwater Guidelines GARDEN RIVER OLD DUMP
Bold and ‘ellows indicate param eter exceeds Health Canada Drinking W ater Guidelines . Area of Debris Client:
Bold and Orange celk indicate parameter exceeds FCSAP Tier 1 G Guidelines for AL Use and Health Canada Drinking W ater Guidelines . D Incinerator * Coloured stations represent most recent sampling date PARKS CANADA AGENCY

Q Monitoring Well **Black sia(ion§ were not tested for parameters presented in

current drawing
Date:
& Borehole Scale 1:1.500 FRANZ FEBRUARY 2011
X Surface Soil Sample C = ) enviRonmenTAL [~ COLUMBIA
30 225 15 0 15 30 INC. \ ENVIRONMENTAL
Drainage Ditch metres @ CONSULTING @ ENGINEERING @ TECHNOLOGIES® FIGURE 10

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station ID 03N 04B 03MWO5B 03N 06B 2018-10BH-1M
Field label § E g 018 MW 048 018 MW048 015 MW0SE 015 MW0SE 018MWWOER 2018-10B8H-1 N
Duplicate ID o £ | FCSAP Tier1 Interim E %%
Date g S | GW Guidelinesfor AL 5 £ E 29/ 8ugiE 18/Deci10 29/8ugi08 18Deci1l 29i80G/0E 17iDeci0
Consultant g E L] EBA Franz EBA Franz EB& Franz
Lab report ID =a LE7E397 10E 461661 LE7E397 10E 461661 LE7E397 10E 461661
Volatile Organic Cony 1
Bromodichlorom ethane 57 000 16 - =1 - =1 - =1 EXPOSED METAL DEBRIS
Bromoform 540 (coarse), 5200 (fine) 100 - =1 = =1 - =1 /
Bromom ethane 2 (coarse), 16 (fing) - - =1 = =1 - =1
Carban tetrachloride 0.56 (coarse), 5 (ing) 5 <0.5 /
Chlorobenzene 13 30 =1 =1 =1 =1 =1 =1 BRAINAGE
Chlorodibromom ethane 100 100 - <1 = <1 - <1 (MANAOE)
Chloroethane - - - =1 - <1 - <1
Chlorofrm 1.8 - =1 =1 <1 <1 =1 <1 // 2018-10BH6M
Chloromethane Insuficient data - - =1 - <1 - <1
1 2-Dichlorabenzene 07 200 <0.5
1 3-Dichlorobenzene 150 - =1.0 =0.5 =1.0 =0.5 =1 =0.5
1 4-Dichlorobenzene 26 5 =1.0 =0.5 =1.0 =0.5 =1 =0.5
1,1-Dichloroet hane 9000 (coarse]), 56 000 (fine - =1 =1 = =1 =1 =1
1 2-Dichloroet hane 5 5 =1 =1 =1 =1 =1 =1
1 1-Dichloroet hene 38 (coarse), 650 (fine) 14 =1 =1 =1 =1 =1 =1
ciz-1,2-Dichloroethene 12000 - - =1 = =1 - =1
tranz-1, 2-Dichloroethens 12000 - =1 =1 =1 =1 =1 <1 08MWO06
Dichlorom ethane a0 50 =1 =1 <1 <1 =1 <1 ® 08MWO0GB (destroyed)
1 2-Dichloropropane 9.3 (coarse), S5 (ine) - =1 =1 =1 =1 =1 =1
ciz-1,3-Dichloropropens 3.5 (coarse), 24 (ine) - =1 =0.001 =1 =0.001 =1 =0.001
trans-1, 3-Dichloropropens 3.5 (coarse), 24 (ine) - =1 =0.001 =1 =0.001 =1 =0.001
Ethylene dibrom ide 3.3 (coarse), 21 (ine) - - =0.001 - =0.001 - =0.001
Methyl tert-butyl ether 340 (coarze), 5000 ( fine) 15 - =1 = =1 - =1 8MWO!
11,1, 2-Tetrachloroethane B (coarse), 33 (ine) - - =1 = =1 - =1 giggmvoss
1,1,2 2-Tetrachloroethan e 22 (coarse), 140 (fine) - =2 =1 =2 =1 =2 =1 (TBM-T.0.C)
Tetrachloroethene 110 30 =1 =1 <1 <1 =1 <1
1.1,1-Trichloroethane 4200 (coarse), 15 000 (fne - =1 =1 =1 =1 =1 =1 TREES
1.1, 2-Trichloroethane 9400 - =1 =1 =1 =1 =1 =1
Trichloroethe ne 20 (coarse), 50 (fine) 5 =1 =1 =1 =1 =1 =1 2018-10BHM
Trichlorofluoromet hane - - - =1 - <1 - <1
Wirryl chloride 11 (coarse), 1.8 (fine) 2 B «1 B «1 B «1 Vo %MWO“
08MW04B
RAVINE

Station ID 2018-10BH-2M  |2018-10BH-3M | 2018-10BH-4M | 2018-10BH-5M | 2013-10BH-6M | 201 8-10BH-TM BoTTOM
Field label % E g 201 8§-10B8H-2 2018-10BH-3 [ 2015-108H-4M | 2018-10BH-5M | 2015-10BHEM | 201 5-108H-TM
Duplicate ID :, ,3_ FCSAP Tier 1 Interim E %% 2018-10BH-DUP 1
Date g S | GW Guidelinesfor AL g £ b= 17/Deci0 17/Deci10 18/0eci0 18/Deci10 18/0eci10 18/Decil
Consultant g E L] Franz Franz Franz Franz Franz Franz
Lab report ID =a 10E 461661 10E 461661 10E 461661 10E 461661 10E 461661 10E 461661
Volatile Organic Cony 1
Bromadichlorom ethane 67 000 16 =1 <1 =1 <1 =1 <1
Bromoform 540 (coarse), 5200 (fine) 100 =1 =1 =1 =1 =1 =1 SORROW SOURGE
Bromom ethane 2 (coarse), 16 (fine) - =1 =1 =1 =1 =1 =1 P“RE“ EXTENTS
Carbon tetrachloride 0.56 (coarse), 5 (ine) 5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.5
Chlorobenzene 13 30 =1 =1 =1 =1 =1 =1 TRAIL
Chlaradibramom ethane 100 100 =1 =1 =1 =1 =1 =1 e
Chloroethane - - =1 <1 =1 <1 =1 <1 TREES
Chlarafrm 18 - =1 <1 =1 <1 =1 <1
Chloromethane Insuficient data - =1 <1 =1 <1 =1 <1 -
1 2-Dichlombenzens 07 200 =0.5 =05 =05 =0.5 =0.5 =0.5 \\/>< Jrestot Vo
1 3-Dichlorobenzene 150 - =0.5 =0.5 =0.5 =0.5 =0.5 =0.5
1 4-Dichlorobenzene 26 5 =0.5 =0.5 =0.5 =0.5 =0.5 =0.5
1,1-Dichloroet hane 9000 (coarse]), 56 000 (fine - =1 =1 =1 =1 =1 =1
1 2-Dichloroet hane 5 5 =1 =1 =1 =1 =1 =1
1 1-Dichlomethens 39 (coarse), 680 (fine) 14 =1 =1 =1 =1 =1 =1 2018-10pH-3M
ciz-1,2-Dichloroethene 12000 - =1 =1 =1 =1 =1 =1
trans-1, 2-Dichloroethene 12000 - =1 =1 =1 =1 =1 =1
Dichlorom ethane a0 a0 - <1 =1 <1 =1 <1
1 2-Dichloropropane 9.3 (coarse), S5 (ine) - =1 =1 =1 =1 =1 =1
ciz-1,3-Dichloropropens 3.5 (coarse), 24 (ine) - =1 =1 =1 =1 =1 =1
trans-1, 3-Dichloropropens 10061 | gL 3.5 (coarse), 24 (ine) - =1 =1 =1 =1 =1 =1
Ethylene dibrom ide 106-C Uil 3.3 (coarse), 21 (ine) - =1 =1 =1 =1 =1 =1
Methyl tert-butyl ether 340 (coarze), 5000 ( fine) 15 =1 =1 =1 =1 =1 =1
11,1 2-Tetrachloroethan e G (coarse), 35 (ine) - =1 =1 =1 =1 =1 =1
1,1,2 2-Tetrachloroethan e 22 (coarse), 140 (fine) - =1 =1 =1 =1 =1 =1 Title:
Tetrachlorosthene 110 30 =1 =1 =1 =1 =1 =1 LEGEND ANALYTICAL RESULTS
11 ,1-Tr?chlomethane 4200 (coarse), 18 000 (fine - =1 =1 =1 =1 =1 =1 |:| Site Boundary One or more ?nalytical parameters a're greater VOCs IN GROUNDWATER
1,1, 2-Trichloroet hane 9400 - =1 =1 =1 =1 =1 =1 than the applicable Groundwater Guidelines e
Trichloroethene 20 (coarse), 50 (fine 5 =1 =1 =1 =1 =1 =1 Treeline .
Trichlorofluorom et hane : -) e - =1 =1 =1 =1 =1 =1 Trails All analytical parameters are less than the DETAI LED SlTE ASSESSMENT
Wiyl chlotide 1.1 (coarse), 1.8 (fine) 2 =1 =1 =1 =1 =1 =1 applicable Groundwater Guidelines GARDEN RIVER OLD DUMP

Area of Debris et
Nofes I:l Incinerator * Coloured stations represent most recent sampling date PARKS CANADA AGENCY
""indicates thatthere is no applicable regulation or anahs es were not performed. Q Monitoring Well “Black s|ation§ were not tested for parameters presented in
Eold and Red celk indicate parameter exceads FCSAP Tier 1 Interim G0 Guidelines for AL current drawing

& Borehole Scale 1:1.500 FRANZ FEBRUARY 2011
X Surface Soil Sample C — y ENVIRONMENTAL COLUMBIA
30 225 15 0 15 30 NC. ENVIRONMENTAL
Drainage Ditch metres .c # ENGINESRING ¢ TECHNOLOGIES ® FIGURE 1 1

* Original in colour : Figures should be interpreted in combination with appropriate site report. 2018-1001 ParksCanada - Garden River Old Dump/CAD/NR/Garden River.dwg



Station 1D . 08MW04B 08MW05B 08MWO06B
Field label F(_:SAP § % ¢ || 018 Mw04B 018 MW04B 018 MW04B 018 MWO05B 018 MWO05B 018 MWO05B 018MW06B 018MW06B
Duplicate ID b 2 Tier 1 5= c
] InteimGW| O @&
Date g 5 cdali = £32 21/Mar/C8 29/Aug/08 18/Dec/10 21/Mar/08 29/Aug/08 18/Dec/10 21/Mar/08 29/Aug/08
o Guidelines| = £ 5
Consultant for AL 3EO EBA EBA Franz EBA EBA Franz EBA EBA
Lab report ID *a L612590 L676397 10E461661 L612590 L676397 10E461661 L612590 L676397
Conventionals
Hardness (CaCO3) - ug/L - 394 000 - 400 000 381 000 - 392 000 398 000 -
pH - 6.5t08.7 6.5-8.5 7.74 - 8.2 7.7 - 8.2 7.73 -
Conductivity - uS/cm - - 739 - 727 752 - 733 786 -
lon balance - % - - 101 - 100 96.2 - 101 95.6 -
Calculated TDS - ug/L | 3000000 | 500 000 420000 - 428000 428 000 - 437000 449000 -
Alkalinitys
Bicarbonate 71-52-3 ug/L - - 435 000 - 439000 433 000 = 407000 452 000 -
Carbonate 3812-32-6 | ug/L - - <5000 - <5000 <5000 - <5000 <5000 -
Hydroxide 14280-30-9| ug/L - - <5000 - <5000 <5000 = <5000 <5000 -
Alkalinity, Carbonate - ug/L - - 356000 - 360000 355 000 - 334000 371000 -
Anions
Chloride ion 16887-00-6| ug/L 100 000 250 000 4400 - 5000 4700 - 5000 4200.0 -
Fluoride 16984-48-8| ug/L 120 1500 - - - - - -
Sulphate (SO4) 14808-79-8| ug/L 100 000 500 000 48000 - 53000 57200 - 78000 64 100 -
Glycols
Diethylene glycol 111-46-6 | ug/L - - - - <10000 - - <10000 - -
Ethylene glycol 107-21-1 | ug/L 192 000 - - - <10000 = - <10000 - -
Propylene glycol 57-55-6 ug/L 500 000 - - - <10000 - - <10000 - -
Tetraethylene glycol 112-60-7 | ug/L - - - - <10000 - - <10000 - -
Triethylene glycol 112-27-6 | ug/L - - - - <10000 - - <10000 - -
Nutrients
Nitrate (as N) 14797-55-8| ug/L 13 0C0 10 000 550 - 2200 900 - 3300 810.00 -
Nitrate plus Nitrite (as N) - ug/L 100 000 10 000 550 - 497 900 - 745 810.00 -
Nitrite (as N) 14797-65-0| ug/L 60 3200 <50 - <15 <50 - <15 <50.00 -
Dissolved Potassium 7440-09-7 | ug/L - - 3730 1300 2900 3330 3800 2600 3320.0 5100.0
Total Kjeldahl Nitrogen - ug/L - - - - 440 - - 630 - -
Total Nitrogen 7727-37-9 | ug/L - - - - 940 - - 1380 - -
Station 1D . 2018-10BH-1M | 2018-10BH-2M | 2018-10BH-3M | 2018-10BH-4M | 2018-10BH-5M | 2018-10BH-6M | 2018-10BH-7M
Field label F(_:SAP § % ¢ [ 2018-10BH-1 2018-10BH-2 2018-10BH-3 | 2018-10BH-4M | 2018-10BH-5M | 2018-10BH-6M | 2018-10BH-7M
Duplicate 1D - [ Tier 1 - 2018-10BH-DUP 1
Date g 5 Inte.rlm.GW g E § 17/Dec/10 17/Dec/10 17/Dec/10 18/Dec/10 18/Dec/10 18/Dec/10 18/Dec/10
o Guidelines| = = 5
Consultant for AL § g o Franz Franz Franz Franz Franz Franz Franz
Lab report ID 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661 10E461661
Conventionals
Hardness (CaCO3) - ug/L - 368 000 401 000 388 000 404000 393000 800000 354000
pH - 6.5t08.7 6.5-8.5 8 8 8 7.9 8.1 7.9 8.2
Conductivity - uS/cm - - 755 761 786 769 768 1310 686
lon balance - % - - 91.3 97.9 921 98.1 97.8 111 9915
Calculated TDS - ug/L | 3000000 | 500 000 447000 457000 463000 464000 464000 823000 394000
Alkalinitys
Bicarbonate 71-52-3 ug/L - - 428000 439000 433000 409000 391000 899000 409000
Carbonate 3812-32-6 | ug/L - - <5000 <5000 <5000 <5000 <5000 <5000 <5000
Hydroxide 14280-30-9| ug/L - - <5000 <5000 <5000 <5000 <5000 <5000 <5000
Alkalinity, Carbonate - ug/L - - 351000 359000 355000 336000 320000 737000 335000
Anions
Chloride ion 16887-00-6| ug/L 100 000 250 000 6000 6000 9000 6000 7000 4000 6000
Fluoride 16984-48-8| ug/L 120 1500
Sulphate (SO4) 14808-79-8| ug/L 100 000 500 000 88000 79000 90000 96000 76000 49000
Glycols
Diethylene glycol 111-46-6 | ug/L - - <10000 <10000 <10000 <10000 <10000 <10000 <10000
Ethylene glycol 107-21-1 | ug/L 192 000 - <10000 <10000 <10000 <10000 <10000 <10000 <10000
Propylene glycol 57-55-6 ug/L 500 000 - <10000 <10000 <10000 <10000 <10000 <10000 <10000
Tetraethylene glycol 112-60-7 | ug/L - - <10000 <10000 <10000 <10000 <10000 <10000 <10000
Triethylene glycol 112-27-6 | ug/L - - <10000 <10000 <10000 <10000 <10000 <10000 <10000
Nutrients
Nitrate (as N) 14797-55-8| ug/L 13 0C0 10 000 <500 1100 1600 1700 <500 <500 <500
Nitrate plus Nitrite (as N) - ug/L 100 000 10 000 <113 248 361 384 <113 <113 <113
Nitrite (as N) 14797-65-0| ug/L 60 3200 <15 <15 <15 <15 <15 <15 <15
Dissolved Potassium 7440-09-7 | ug/L - - 2700 2700 2500 3400 3000 1900 2900
Total Kjeldahl Nitrogen - ug/L - - 590 570 890 630 700 2730 680
Total Nitrogen 7727-37-9 | ug/L - - 590 8§20 1250 1010 700 2730 680

Notes

""indicates thatthere is no applicable regulation or analyses were not perfarmed.
Bold and Red cells indicate param eter exceeds FCSAP Tier 1 Interim GW Guidelines for AL.
Bold and Yellow indicate param eter exceeds Health Canada Drinking Water Guidelines.
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Figure 14

2018-1001
Human Health (PQRA) Conceptual Model for Current "Recreational” Land Use

SCENARIO A: CURRENT "TRANSIENT/RECREATIONAL" SITE USE

Primary Sources Secondary Release Mechanism Pathway
Sources
Exposure Route Toddler Child Teen Adult
. . Direct Soil Ingestion X X X X
Cont; ted
Garden River Old or] amm.a N Soil Contact Dermal Contact X X X X
N Onsite Soil and — —————
Dump Site Fugitive Dust on X X X X
Groundwater
. - Ambient Air n
Volatile Emissions [*+++=+*= < It (XTCIEITLEID > Inhalation | NA NA NA NA
Groundwater Direct  |oeereereeeenp| Dermal Contact [ NA NA NA NA
Contact | Groundwater Ingestion | NA NA NA NA

——— Operable Pathway
» Inoperable Pathway

NA Not appli due toi p insignificant, or un-assessed pathway




2018-1001 Figure 15. Human Health (PQRA) Conceptual Model for Potential Future "Agricultural, Potable GW" Site Use

SCENARIO B: POTENTIAL FUTURE "HOMESTEAD, POTABLE GW" SITE USE

Secondary

Primary Sources
Y Sources

Release Mechanism Pathway

Exposure Route Toddler Child Teen Adult
. Direct Soil Ingestion X X X X
Garden River Old f °".taT".‘f’:“:| Dermal Contact X X X X
Dump Site Fugitive Dust Inhalation X X X X
Groundwater
Volatile Emissions [-#======*=» SLUILLLRITIL o | Inhalation [ NA [ NA NA NA
Groundwater Direct [ Dermal Contact | X | X X X
Contact | Groundwater Ingestion | X [ X X X

—————————» Operable Pathway
sssssssnsnsss b |noperable Pathway

NA Not licable due to i

pl insignificant, or un-assessed pathway




2018-1001

Figure 16. Human Health (PQRA) Conceptual Model for Potential Future "Agricultural, Non-Potable GW" Site Use

SCENARIO C: POTENTIAL FUTURE "HOMESTEAD, NON-POTABLE GW" SITE USE

Primary Sources

Garden River Old
Dump Site

Secondary Sources Release Mechanism

Contaminated Onsite
Soil and Groundwater

Volatile Emissions |=*==*==**"*

------------

—> Operable Pathway

Inoperable Pathway

Not

ble due to i pl insignifice

Pathway

Direct
Contact

Exposure Route Toddler Child Teen Adult
Soil Ing X X X X
Dermal Contact X X X X
Fugitive Dust Inhalation X X X X

Inhal NA [ NA NA NA

Dermal Contact NA [ NA NA NA

Gr i [ ti NA | NA NA NA




Comments/Notes:

ZP,L /PZCM,_ 2 ’G ﬁo&_g)

ﬂfv/uvv..un» Z@CC KQ\}O—‘%, g ﬁO p?H\f.SJ

3 K Wesk 20 S mo;f?.erw iv

mw/ P«oomb) mZQ\

This map is used for demonstration purposes and does not represent the actual proposed reserve boundaries. Lands and Environmental Unit 2011

ﬂ__@c:n 5=




GARDEN RIVER, AB COMMUNITY AIRSTRIP AND OLD LANDFILL REPORTS REVIEW AND REMEDIATION OPTIONS ANALYSIS
EBA FILE: E22103088-01 | MARCH 2013 | ISSUED FOR REVIEW

APPENDIX B

EBA’S ENVIRONMENTAL REPORT - GENERAL CONDITIONS

PCA Garden River - Remedial Options Report - 2nd Draft (E22103088-01) em

CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca A TETRATECH COMPANY




GENERAL CONDITIONS

GEO-ENVIRONMENTAL REPORT

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

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development, and a
specific scope of work. It is not applicable to any other sites, nor
should it be relied upon for types of development other than those
to which it refers. Any variation from the site or proposed
development would necessitate a supplementary investigation and
assessment.

This report and the assessments and recommendations contained
in it are intended for the sole use of EBA’s client. EBA does not
accept any responsibility for the accuracy of any of the data, the
analysis or the recommendations contained or referenced in the
report when the report is used or relied upon by any party other
than EBA's Client unless otherwise authorized in writing by EBA.
Any unauthorized use of the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either
wholly or in part without the prior, written permission of EBA.
Additional copies of the report, if required, may be obtained upon
request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of
reports, drawings and other project-related documents and
deliverables (collectively termed EBA's instruments of professional
service), only the signed and/or sealed versions shall be considered
final and legally binding. The original signed and/or sealed version
archived by EBA shall be deemed to be the original for the Project.

Both electronic file and hard copy versions of EBA’s instruments of
professional service shall not, under any circumstances, no matter
who owns or uses them, be altered by any party except EBA. The
Client warrants that EBA’s instruments of professional service will
be used only and exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and
submitted using specific software and hardware systems. EBA
makes no representation about the compatibility of these files with
the Client’s current or future software and hardware systems.

General Conditions - Geo-environmental Report.doc
CONSULTING ENGINEERS & SCIENTISTS =

www.eba.ca

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or
conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to
such bodies or persons as required may be done by EBA in its
reasonably exercised discretion.

4.0 INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation of the
report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such
information when instructed to do so by the Client, EBA accepts no
responsibility for the accuracy or the reliability of such information
which may affect the report.

EBA, A TETRA TECH COMPANY



