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EXECUTIVE SUMMARY

Based on the findings of historical environmental investigations, the Lower Nicola Indian Band
(LNIB) and Aboriginal Affairs and Northern Development Canada (AANDC) created a list of
priority sites requiring further investigation which included the Pipsuel IR#3 Concrete Plant,
Nicola Mameet IR#1 Asphalt Plant and former Mojos Gas Station, and salt contamination on the
Joeyaska IR# 2 related to the off-site adjacent Godey Gravel Pit all near Merritt, BC.

Columbia Environmental Consulting Ltd. (Columbia) was retained by the LNIB, on behalf of
AANDC, to conduct a Phase Il Environmental Site Assessment (ESA) for the priority list of four
Areas of Potential Environmental Concern (APECs) located on three (3) reserves.

Pipsuel IR#3 Concrete Plant

The Pipsuel IR#3 Concrete Plant was reported to have been an LNIB owned batch concrete plant
and gravel pit in operation over 35 years ago. All that remains of the concrete plant are some
concrete foundations, occasional treated wood waste, and scrap metal. Based on the former Site
use and scattered wastes, the Site was retained as a potential concern with APECs including a
treated wood waste pile, metal debris pile, poured concrete waste, hydrocarbon containers,
former silo, and former building footprint. Currently, the LNIB are in the process of obtaining
permitting to re-open the Site as a gravel pit, and require confirmation of the presence or absence
of Contaminants of Potential Concern (COPC) at concentrations of concern at the Site.

An intrusive investigation was undertaken including test pit and borehole investigation,
installation of a groundwater monitoring well, and sampling of both surface and subsurface soil
and water media. A limited volume of waste materials generally consisting of metal debris and
wood waste were identified at the former concrete plant. The presence of PAH contaminated soil
was confirmed at the treated wood waste (APEC 1). Delineation of the PAH contaminated soils
was not achieved; however, is anticipated to be limited to shallow soils underlying the treated
wood debris. The treated wood waste area is retained as AEC 1. Contaminated soils were not
encountered at the remaining APECs. Based on the absence of contaminated soil, APECs 2
through 5 were dismissed.

It should be noted that detectable concentrations of aluminum, naphthalene and toluene were
reported in the initial round of groundwater monitoring. A second round of follow-up monitoring
did not detect measureable concentrations of these parameters. It is standard industry practice to
complete two (2) compliant sampling events to definitively dismiss these COPC detections;
however, as the LNIB is not seeking specific approvals and the high probability that the initial
detections were a drilling artifact, no further investigation is recommended at this time.

Nicola Mameet IR#1 Peter Bros Asphalt Plant and Mojos Gas Station

The Peter Brothers Asphalt Plant and former Mojos Gas Station were identified as APECs
during the Phase | ESA of the Nicola Mameet IR#1. The two (2) Sites are located within the
band operated gravel pit. Various debris, fuel handling and storage, production of asphalt, and
spotty soil staining were identified as potential concerns throughout the property. Additionally,
at the time of the Phase | ESA it was unknown if the former gas station USTs had been removed.
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Further investigation was recommended for the Site to update the property to current Federal
guidance and protocols with respect to contaminated sites assessments.

An intrusive investigation was conducted throughout the property at the current asphalt plant
location, former asphalt plant location, recycled asphalt pile, former service station, former
maintenance/warehouse building, and at the current Above Ground Storage Tank (AST). A total
of eight (8) boreholes were installed throughout the property, with two (2) completed as
groundwater monitoring wells.

Based on the findings it is concluded that the small volumes of waste materials including
miscellaneous metals, concrete wastes, machinery and spotty surficial staining located
throughout the gravel pit property are typical of commercial operations. These materials do no
present a significant environmental risk, rather are a general housekeeping issue. Contaminated
soil was not identified by this investigation. Based on the absence of soil contamination, APECs
2 through 6 are dismissed.

Concentrations of silver and toluene greater than guidelines were identified in groundwater at
MW?14-1 located down gradient of the asphalt plant area (APEC 1). Naphthalene and xylenes
concentrations were also detected at concentrations less than applicable guidelines. It was
suspected that the trace concentrations of toluene and naphthalene could be artifacts from the
ODEX drilling process’ given the significant depth to groundwater and absence of soil
contamination identified. A second round of groundwater sampling did not detect measurable
concentrations of silver, naphthalene, toluene or xylenes. As such, the indicated detections from
March 2014 were concluded to be an artifact of drilling and have been shown by the May 2014
sampling to have attenuated. It is standard industry practice to complete two (2) compliant
sampling events to definitively dismiss these COPC detections; however, as the LNIB is not
seeking specific approvals and the high probability that the previous detections were a drilling
artifact, no further investigation is recommended at this time and APEC 1 is dismissed. No
further investigation is recommended at this time.

Joeyaska IR#3 Godey Gravel Pit

The Godey Pit is a Ministry of Transportation (MoT) gravel pit with a containment facility for
mixed salt and winter abrasives, located off-site but adjacent to the Joeyaska IR#2. The presence
of salt impacted groundwater has been identified both at and down gradient of the Pit, including
the Joeyaska Reserve. Investigation and risk assessment of the salt- impacted groundwater by
MoT is on-going, with an application submitted to the BC Ministry of Environment (MoE) for
an approval in principal of a remedial plan consisting of monitored natural attenuation in
conjunction with source removal over time. A third party review of environmental studies
provided by the LNIB and a round of independent monitoring was recommended to provide an
update to the LNIB regarding the risks and liability posed to the Joeyaska IR#2 by the salt
contamination.

! ODEX requires the use of compressed air to drive the down-hole air rotary bit and is susceptible to cross
contamination from any leaks or contamination within the compressor unit.
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Ten (10) monitoring wells have been installed by MoT on the Joeyaska Reserve to investigate
the off-site migration of salt contaminated groundwater from the Godey Pit. Eight (8) of the ten
(10) wells were located, monitored and sampled. Overall the general trend of sodium and
chloride concentrations in groundwater were consistent with the previous investigations
completed by MoT. Concentrations of dissolved metals were found to meet the applicable
criteria in all wells sampled. This supports MoT’s position that the dissolved metals impacts
identified in the previous MoT investigations are not related to the salt contamination originating
from the Godey Pit.

The Godey Pit is retained as an AEC. This contaminated site is under active investigation by
MoT following the BC Ministry of Environment (MoE) procedures with respect to the Provincial
Contaminated Sites Regulation and Environmental Management Act. MoT has submitted a
remediation plan supporting an application for an Approval in Principal (AIP) and Wide Area
Contaminated Site designation. The remediation plan calls for monitored natural attenuation
with gradual source removal and administrative controls to mitigate unacceptable risks.
Estimates for monitored natural attention by MoT are up to 25 and 41 years, respectively, for
sodium and chloride concentrations in groundwater to drop to acceptable levels. Theoretically
these attenuation periods may be reduced if a more aggressive remedial strategy were undertaken
such as complete source removal on a quicker timeline. It is our understanding that an AIP has
not been issued to date and consultation by MoT with the MoE affected landowners is ongoing.

The Joeyaksa Reserve is under Federal jurisdiction; therefore, the BC MoE process and Wide
Area Contaminated Site designation would not apply to the contamination on the reserve. There
is no parallel Federal prescriptive process. A unique legal agreement between AANDC/LNIB
and MoT outlining expectations with milestones and remediation endpoints, responsibilities, and
consideration is required to address AANDC and the LNIB’s liabilities associated with the
contamination. Legal council should be sought on this issue. The environmental due diligence
completed by MoT to support the Wide Area Contaminated Site designation is anticipated to
meet the technical requirements for any AANDC approval, assuming the remediation plan is
acceptable to LNIB stakeholders.
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1.0 INTRODUCTION

Columbia Environmental Consulting Ltd. (Columbia) was retained by the Lower Nicola Indian
Band (LNIB), on behalf of Aboriginal Affairs and Northern Development Canada (AANDC), to
conduct a Phase Il Environmental Site Assessment (ESA) for a priority list of four Areas of
Potential Environmental Concern (APECS) located on three (3) reserves: Pipseul IR #3, Mameet
IR #1, and Joeyaska IR #2, herein referred to as the “Sites” or “Site”. The three reserves are
located northwest, west, and east of Merritt, B.C., respectively. This report details the results of
the Phase 1l ESA and follows the procedures outlined in the Canadian Standards Association
(CSA) document Z769-00 Phase Il ESA, March 2000.

1.1 OBJECTIVE

The objective of this assessment was to determine the current environmental and physical
conditions at the Sites and to develop appropriate remediation strategies and costs if required.
This includes the identification of contaminated media (soil, soil vapour, surface water, and
groundwater), and delineation of contaminated media where possible.

1.2 BACKGROUND

A Phase | ESA of ten (10) LNIB Reserves was conducted in 2010 (Columbia 2011). Nineteen
(19) Areas of Potential Environmental Concern (APEC) were identified associated with
residential Aboveground Storage Tanks (ASTs), dumps and waste sites, sawmills, gas stations, a
concrete plant, shooting area, and known contaminated soils associated with a residential heating
oil underground storage tank (UST). Potentially affected media identified included soil,
groundwater, surface water, and soil vapour.

Based on the findings of the Phase | ESA, the LNIB and AANDC created a list of priority sites
for further investigation which included:

e Pipseul IR #3

o APEC 1 Concrete Plant
e Mameet IR #1

o APEC 12a Mojo Gas Station

o APEC 12b Peter Bros Asphalt Plant
e Joeyaska IR #2

o APEC 5 Godey Gravel Pit (Off-site)

The Pipsuel IR#3 Concrete Plant was reported to have been an LNIB owned batch concrete plant
and gravel pit in operation over 35 years ago. All that remains of the concrete plant are some
concrete foundations, occasional treated wood waste, and scrap metal. Based on the former Site
use and scattered wastes, the Site was retained as an APEC. Currently, the LNIB are in the
process of obtaining permitting to re-open the Site as a gravel pit, and require confirmation of the
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presence or absence of Contaminants of Potential Concern (COPC) at concentrations of concern
at the Site.

The Peter Brothers Asphalt Plant and former Mojos Gas Station were identified as APECs
during the Phase | ESA of the Nicola Mameet IR#1. The two Sites are located within the band
operated gravel pit. Various debris, fuel handling and storage, production of asphalt, and spotty
soil staining were identified as potential concerns throughout the property. Additionally, at the
time of the phase I ESA it was unknown if the former gas station USTs had been removed.
Further investigation was recommended for the Site to update the property to current Federal
guidance and protocols with respect to contaminated sites assessments.

The Godey Pit is a Ministry of Transportation (MoT) gravel pit with a containment facility for
mixed salt and winter abrasives, located adjacent to the Joeyaska IR#2. The presence of salt
impacted groundwater has been identified both at and down gradient of the Pit, including the
Joeyaska Reserve. Investigation and risk assessment of the salt- impacted groundwater by MoT
is on-going, with an application submitted to the BC Ministry of Environment (MoE) for an
approval in principal of a remedial plan consisting of monitored natural attenuation in
conjunction with source removal over time. A third party review of environmental studies and a
round of independent monitoring was recommended to provide an update to the LNIB regarding
the risks and liability posed to the Joeyaska IR#2 by the salt contamination.

1.3 SCOPE OF WORK
The Phase Il ESA consisted of the following tasks:

Review Background Information and prepare a Detailed Work Plan;

Prepare a Site-specific Health and Safety Plan (HASP);

Conduct Ground Penetrating Radar (GPR) and Locate surveys at the Sites;

Characterize environmental media at the APECs with respect to the applicable criteria;

Delineate contaminated media where possible;

Review of five technical reports completed by SNC Lavalin Environment (SNC) and

Azimuth Consulting Group completed in 2011, and any addenda to the 2011 technical

reports in order to summarize the noted reports’ assessment of liability and risks from the

salt contamination originating from the Godey Pit. Review, analysis and consideration of

other available information, assessments, reports and compliance investigations, in

relation to the contamination at Godey Pit, were not conducted;

e Update Sites according to CCME National Classification System for Contaminated Sites
(NCSCS); and

e Preparation of this written report.

Lower Nicola Indian Band
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2.0 SITE DESCRIPTION

The LNIB is comprised of ten (10) reserves that total 17,500 acres. Nine (9) reserves are located
within the Merritt area, BC. The Pipseul IR #3 is located along Hwy 97C near Logan Lake,
approximately 40 km northwest of Merritt. The Nicola Mameet IR#1 is located along Highway 8
and 97C, approximately 8 km west of Merritt. The Joeyaska IR#2 is located approximately 5 km
east of Merritt. Detailed descriptions of the individual Sites are presented below, and site
features are presented on figures included in Appendix A. Representative photographs are
provided in Appendix B.

2.1 PIPSEUL IR#3 FORMER CONCRETE PLANT

Pipseul IR#3 is square in shape and 220 acres in size. Coordinates for the Site are zone 10
654938E, 5592863N on topographic NTS map sheet 092P07. The Former Concrete Plant is
located on the northern portion of the Reserve, with the remaining surrounding reserve lands
consisting of cattle pasture and undeveloped lands. The Mamit Lake Road (Highway 97C) right
of way and a gas pipeline right of way go through the northeast corner of the Reserve.

The former concrete plant is located on a sand and gravel terrace above the Guichon Creek
floodplain, at an elevation of approximately 1000 m above sea level. The Site is relatively flat,
with a moderate embankment bordering the Site and sloping to the east toward Guichon Creek.
Overall topography slopes to the south, with Guichon Creek flowing south. The property is
fenced and gated, and accessible by gravel road. One overhead electrical power pole was noted
on the eastern portion of the Site, but has been deactivated. The Site is not reported to be
serviced by any other utilities or water wells. The BC MoE Water well database? was searched
for all water wells within a 500 m radius of the Site on February 14" 2014. No wells were
identified within the boundary of the property, or within 500 m of the Site.

The former concrete plant consists of two structures (silo, and pedestal), a former sump, several
concrete pads, and limited scattered debris throughout the area. Debris generally consists of
miscellaneous metals from old conveyor and support systems, with a limited amount of empty
hydrocarbon containers and treated wood noted on the northern portions of the Site. Concrete
foundations are located along the top of the embankment to Guichon Creek floodplain, with
occasional metals and concrete pieces pushed over the bank. The silo and majority of the metal
debris is located in the center of the Site. Cut slopes from historical sand and gravel extraction
are visible on the southern portion of the Site.

2 Ministry of Environment. 2013. Water Resource Atlas Web Mapping Application http://www.env.gov.bc.ca/wsd/
data_searches/wrbc/index.html
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2.2 NicoLA MAMEET IR#1 FORMER SERVICE STATION AND ASPHALT PLANT

Nicola Mameet IR #1 is the largest of the ten (10) LNIB reserves at 11,350 acres in size. The
former Mojos service station and Peter Bros. asphalt plant are located on Lot 265, on the
southern portion of the Reserve along Hwy 97, also referred to as 9886 Mamit Lake road.
Coordinates for the Site are zone 10 654367E 5556900 on topographic NTS map sheet 092102.
The majority of land use in the area is residential and agricultural with two (2) industrial areas
along Mamit Lake Road, including the former Mojos Service Station and Peter Bros. Asphalt
Plant.

The former service station and asphalt plant are located in a gravel pit that spans two lots: Lot
265 and Lot 117. The service station and plant are located in Lot 265 making up the eastern
portion of the gravel pit. Lot 117 is adjacent, and contains the aggregate source and stockpile
area. Lot 265 is approximately 3.7 acres in size, is relatively flat with a gentle slope to the south
and consists of the former station building and shop, a weigh scale, and a former workshop that
is currently used as a warehouse. Prior to being a service station it is reported that Mojos was a
concrete batch plant, with a concrete support for the former loading area located at the back of
the abandoned station building. A newer double walled 3,000 L Diesel AST is located at the
northern end of the former service station on a concrete pad.

Peter Bros. asphalt plant was historically located on the northern portion of Lot 265, on an upper
terrace northwest of the former workshop/warehouse. Currently, the asphalt plant is located due
west and on grade with the former service station building, southwest of the warehouse. The
portable asphalt plant consists of four trailers with different components, including a liquid
asphalt cement tank, drum mixer and blower, ASTs, and a generator. The plant also contains a
conveyor and loading silo, aggregate feed bins, and two metal lined in ground sumps, not on
trailers.

A recycled asphalt stockpile was noted in the gravel pit on Lot 117 to the west. Storage of
miscellaneous metals and equipment was noted throughout the property, generally concentrated
around the existing buildings. The property is not paved, and contains graded gravel road base in
the main traffic areas. There are concrete pads in front of the former service station and
warehouse, and abandoned concrete structures located south of the service station. Three (3)
groundwater monitoring wells are located in the former tank nest, within the concrete pad on the
east side of the former service station building.

Nicola River is located 1.7 km to the south, Guichon Creek is located 3 km to the east, and both
are down gradient. The gravel pit property is fenced, and accessible by Highway 97. The Site is
serviced by overhead electrical, and forced main water from a pump station located to the south
of the property. A total of two (2) groundwater wells were identified on the BC water resource
atlas within 500 m of the Site. Both wells are owned by the LNIB. Well number 302678 is a
water supply well located 340 m to the southeast. Lithology consists of 104 feet of sand and
gravel, over a clay and rock layer to a depth of 105 feet. Well number 25702 is of unknown use
and located 500 m from the center of the gravel pit. Lithology indicates a water bearing gravel
unit at 85 feet, with alternating sandy gravel and till layers to surface.
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2.3 JOEYASKA IR#2 GODEY PI1T SALT CONTAMINATION

The Joeyaska IR#2 is roughly rectangular in shape and is 320 acres in size, located east of
Merritt, BC on topographic NTS map sheet 092102. The majority of land use in the area is
residential with agricultural sections. Godey Creek runs through the north portion of the reserve,
which is a tributary of the Coldwater River located west of the Site. Right of ways for Highway
97C and an oil pipeline cross the northern portion of the Reserve.

The MoT Godey Pit borders the southeast edge of Joeyaska Reserve, and is up gradient of rural
agricultural property. The Pit is moderately sloped to the northwest, and is used for storage of
salt, winter abrasive, as an aggregate source, and for storage miscellaneous road maintenance
materials. Former salt storage operations have resulted in off-site migration onto the adjacent
Joeyaska Reserve with sodium and chloride impacts identified in groundwater wells across the
southwestern portion of the Joeyaska Reserve. Topography in this portion of the Site is sloped
gently to the northwest, towards the Coldwater River located approximately 1.5 km to the west.
There are nine (9) groundwater monitoring wells, and one drinking water well located within the
impacted portion of the Site.
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3.0 PREVIOUS ENVIRONMENTAL REPORTS

This section summarizes previous environmental reports reviewed in development of the detailed
work plan. Report information is provided below by APEC.

3.1 P1pSEUL IR#3 FORMER CONCRETE PLANT

Phase | Environmental Site Assessment, Pipseul IR#3, Lower Nicola Indian Band,
Merritt, BC, 2011, Columbia Environmental Consulting Ltd.

In 2010/2011, Columbia conducted a reserve-wide Phase | ESA for the Pipseul IR#3, which
consisted of the compilation of known and potential environmental issues based on historical
reviews, interviews, and site inspections. Two (2) APECs were identified for the Site, including
the Former Concrete Plant, and Off-site Gas Pipeline Right of Way (R/W).

Waste materials observed at the former concrete plant included empty hydrocarbon containers,
scrap metals, occasional solid wastes, treated wood, and waste concrete. An open concrete lined
sump was observed on the property. Though the debris was observed to limited in nature and
likely more of a general housekeeping issue, a Phase Il ESA was recommended based on former
Site use with respect to fuel and solid wastes handling and storage, and to confirm the presence
or absence of COPCs.

3.2 MAMEET LAKE IR#1 FORMER GAS STATION AND ASPHALT PLANT

Stage 2 Preliminary Site Investigation, 9886 Mameet Lake Road, Merritt, BC, Lower
Nicola Indian Band, 2003, Levelton Engineering Ltd.

Levelton Engineering Ltd (Levelton) completed a Phase Il ESA for the 9886 Mamit Lake Road
related to the Peter Bros Asphalt Plant and Mojos Enterprises Ltd service station (Mojos). At the
time of the investigation the asphalt plant was located on the northwest portion of the Site, was
not in operation, and consisted of portable equipment including conveyor systems, mixing tanks,
generator, and several ASTs for diesel and propane. Several containers of various chemical were
also noted to be stored between the asphalt plant and an abandoned warehouse, and were
considered to be an APEC (APEC 4). The ASTs were not observed to have secondary
containment, and were also considered an APEC (APEC 5).

The southern half of the Site was occupied by Mojos Enterprises, consisting of an office
building, maintenance building, weigh scale, and a dismantled former ready mix concrete plant.
Four USTs associated with the service station had formerly been present on-site. In 1999 Golder
Associates completed a Phase | ESA for the station, and recommended a Phase 11 ESA. A second
Phase | ESA was completed at a later date for the Site by Levelton. These reports were not
available for review, but were summarized in the Levelton Phase Il ESA.
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Historical review indicates the service station was operational between 1987 and 1999. The
USTs were removed in 1999, but no soil or groundwater investigation was undertaken at the
time of removal. The former tank nest was considered an APEC. Since 1971 auto repair and
maintenance works were conducted at the maintenance building, (also referred to as the
warehouse), with storage of waste oil in an adjacent AST. The maintenance building and AST
were considered APECSs.

A total of nine (9) boreholes were advanced at the Site, with four (4) completed as groundwater
monitoring wells to address the former UST nest, asphalt plant, maintenance building, chemical
storage, and used oil AST. The three (3) deeper boreholes in the vicinity of the UST nest were
completed as monitoring wells. All groundwater samples collected were found to meet
applicable guidelines with all extractable petroleum hydrocarbon (LEPH, HEPH), Polycyclic
Aromatic Hydrocarbon (PAH) and Volatile Organic Compounds (VOC) reported below
laboratory method detection limits. Soil results from the borehole investigation indicated
concentrations of EPH above the applicable guidelines in a layer of surficial soil staining down
gradient of the asphalt plant, requiring further investigation. Soil samples collected from the
chemical storage area, waste oil storage area, outside the maintenance building, and from the
former UST nest were found to meet applicable guidelines, and no further investigation was
considered warranted for these APECs.

Confirmatory Environmental Site Investigation for 9886 Mameet Lake Road, Lot
265, Plan Lower Nicola Indian Reserve No.1, 2005, UMA Engineering Ltd.

Minor surficial petroleum hydrocarbon contamination related to the Peter Bros. asphalt plant was
identified on the northwest portion of the Site in a Phase 1l ESA completed by Levelton (2003).
Reportedly, Peter Bros. cleaned up the hydrocarbon staining associated with the asphalt
operation; however, no environmental professional was present to confirm the condition of the
Site following the remedial activities. The objective of the UMA investigation was to confirm
the environmental status of the property. It was noted that since 2003 Peter bros had moved the
asphalt plant from its previous location northwest of the maintenance building to an area east of
the former service station. The asphalt plant remains at this new location to date.

A test pit was advanced in the location of the hydrocarbon staining at the former asphalt plant,
and existing on-site groundwater monitoring wells in the vicinity of the former Mojos service
station were re-sampled. No hydrocarbon soil contamination identified, and groundwater
monitoring results were found to be consistent with the Phase Il ESA. Soil samples collected
from the former asphalt plant location, current asphalt plant location, and a diesel AST were
found to contain LEPH impacts above applicable guidelines.

It was concluded that there were no environmental impacts at the former service station (Mojos).
Environmental concerns at the property were limited to the release of diesel fuel in association
with both past and on-going asphalt plant operations, and an additional new Band-owned AST
for diesel re-fuelling with the potential for a source of release to the subsurface. Removal of
waste oil containers and chemicals was recommended, in addition to secondary containment for
the new diesel AST.
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Based on a conversation with Joe Cuzecrea of Peter Bros (UMA, 2005), it was understood that
the area of soil staining at the former asphalt plant had been remediated, by excavation of
visually impacted soils, crushing and processing of the hydrocarbon stained soils through the
asphalt plant, and backfilling of the impacted area. Soil samples collected from this area by
UMA indicated residual impacts remaining in a clay layer approximately 0.8 m deep requiring
delineation and additional remedial works.

3.3 JOEYASKA IR#2 GODEY PIT SALT CONTAMINATION

Third Party Review of Environmental Studies Pertaining to Salt Contamination
Originating on the Godey Pit, Located Near Merritt, BC, Columbia Environmental
Consulting Ltd. 2012.

A peer review of technical reports completed by SNC-Lavalin Environment (SNC) and Azimuth
Consulting Group completed in 2011 was conducted, specific to salt contamination. A total of
five (5) reports were reviewed including a preliminary and detailed site investigation, Human
Health Risk Assessment, Agricultural and Ecological Risk Assessment (AERA), Remedial
Action Plan (RAP), and a DCAD Erratum for the Ecological Risk Assessment.

During the review it was noted that marginally elevated concentrations of metals were identified
in groundwater on the Joeyaska reserve. These metals were not investigated in surface water, nor
specifically investigated or considered in the risk assessment. It was concluded that further
investigation or justification is required to confirm the absence of risk or liability posed by these
metals.

While the risk assessment found risks with regard to human exposures to the contaminants on
LNIB lands negligible, the potential for risks were identified for wildlife, amphibians and aquatic
invertebrates, and plants. The risk of using contaminated groundwater for irrigation purposes
was not assessed; however the AERA indicated that it is likely unsuitable for irrigation. Potential
risks posed by consumption of food grown on the reserve was not assessed, nor was potential
risks from use or development of a shallow groundwater drinking well. Additional assessment of
these ecological and agricultural risks and on-going monitoring of the existing drinking water
wells was recommended.

Response to LNIB Re: Godey Pit Contamination on the Joeyaska Reserve and
Columbia Environmental Consulting Ltd third Party Review Report,
SNC, April 22, 2013.

At the request of MoT, SNC and Azimuth prepared a memorandum in response to the Columbia
third party review, which addresses the following:

An addendum to the AERA was completed March of 2012, which replaces the DCAD Erratum,
and former AERA. Items address in the addendum included investigation of co-located soil and
vegetation samples to facilitate re-evaluation of risks to wildlife and livestock, with no
appreciable differences identified.
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The report provided clarification that surface water on the Joeyaska Reserve was not investigated
for metals as there is no surface water present on the Reserve. The location of Diamond vale
Brook shown on historical mapping has been corrected on current mapping. Concentrations of
metals observed in groundwater and surface water on adjacent properties were not considered a
contaminant of concern with respect to the salt contamination issue, as the appearance of these
constituents was not consistent and could not be definitively attributed to the Godey Pit or any
other source. At the time of this report SNC is awaiting feedback from the Ministry of
Environment (MoE) on this matter.

Potential ecological receptors were noted to be indicative of the adjacent Coldwater Road
property, and not the Joeyaska Reserve, as surface water is not present. The agricultural risks
with respect to water access and soil fertility impacts due to salt content were revised to “no
risk”. Further works were completed with regard to identifying a reference site for a review of
impacts to traditionally used plants and amphibians, but no reference site meeting the criteria
could be identified.

As recommended, continued mining of salt impacted soils from the Godey Pit for use as winter
abrasive has continued, with an estimated 28,890 m® having been removed. Annual groundwater
and surface water monitoring to evaluate natural attenuation of sodium and chloride in both on
and off-site areas has been carried out.

Concerns regarding shallow drinking water and potential impacts from salt contamination were
addressed. Firstly, the existing groundwater well on the Joeyaska reserve is in a deeper aquifer,
with salt impacts in the upper shallower aquifer. It is considered unlikely that salt will impact
this deeper aquifer due to the presence of fine grained impermeable soils. Secondly, additional
groundwater monitoring of shallow wells on the Joeyaksa reserve have indicated either steady
state, or decreasing salt concentrations.

A review of SNC’s responses to the Columbia’s review was conducted with the following
outstanding concerns identified:

e Dismissal of the dissolved metals elevated in groundwater above the CSR Standards as
not being related to the activities at the Godey Pit may require further justification. MoE
provided a similar critique in their review.

e Clarification is required with respect to impacts to soil fertility on the southwest portion
of the Joeyaska Reserve.

Columbia’s complete review is included in Appendix G.

MoT Email Response regarding the Godey Pit and Concerns Raised by the LNIB,
MoT, 2013

MoT issued a letter response with regard to concerns/points brought forth by the LNIB regarding
the salt contamination associated with the Godey Pit. In general terms, the letter response is
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supported by the above summarized report, with respect to the applicable framework and the
need for further assessment, and revision of remediation plans to address concerns for present
and future drinking water.

Memorandum: MoT Godey Pit: Detailed Responses to MoE DSI Comments,
SNC, 2014.

An application for an Approval in Principal (AIP) and Wide Area Site (WAS) designation was
submitted by SNC on behalf of MoT to MoE in June of 2011.

Several concerns were raised by MoE, including the requirement for:

¢ delineation of the salt contamination plume,

o further investigation of potential to impacts to deeper aquifers,

e correlation of elevated concentrations of metals to salt impacted areas,

o delineation of the metals impacts and potential additional impacts from stormwater run-
off from the Coquihalla Hwy,
further statistical analysis to demonstrate plume is stable and/or shrinking, and
further evidence of salt wicking to prove it is a regional phenomenon, and not a side
effect of the salt contamination.

MoE also raised concerns regarding attenuation times for lower permeability soils.

In response to the comments, further statistical analyses and investigation were conducted.
Statistical review of the relationship between water soluble and saturated paste results found
strong correlation. This correlation was used to estimate saturated paste levels, and it was
concluded that delineation of sodium and chloride is not complete, with further investigation
required.

Additional background soil samples were collected to more accurately define the zone of impact
and further augment the argument for background concentrations. Potentiometric methods were
used to better define extent of the salt swale based on known observation points, site
photographs and historical observations. Soil samples were collected from outside of the swale
in areas observed to have salt wicking, to show that local background locations are up to two
times higher than those measured within the contaminated area.

Preliminary modeling to predict groundwater concentrations at a receptor was undertaken and
indicate that chloride concentrations would not exceed standards at the edge of the Merritt
Aquifer, and down gradient day-lighting of groundwater has been sampled as surface water, with
no exceedances of chloride identified. As such, the groundwater plume is considered ; additional
groundwater sampling at the leading edge of the plume is proposed to determine plume stability
and refine modeling. Furthermore, it was noted that groundwater samples from wells adjacent to
roadways were observed to be geochemically different from salt impacted water known to be
related to the Godey Pit, and may be related to alternate sources of salt impact. A review of
deeper well log information was undertaken, and found to indicate an aquitard-like condition
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(hard pan clay or silty clay) from 8 to 13 m, protecting the underlying water bearing zones from
salt impacts.

Additional data collected in 2013 was reviewed with respect to metals impacts and found to
show that concentrations of magnesium, the metal of concern, have decreased in many locations,
particularly where salt contamination is the greatest. Concentrations of barium and cadmium
were found to meet the applicable guidelines in the recent monitoring events, and as such sodium
and chloride are currently the only parameters that exceed the CSR standards. A review of
additional monitoring data and results for samples collected up gradient indicate other common
inorganics exceeding the BCWQG are isolated, and unrelated to the Godey Pit Operations.

A latent source of salt present at the Godey Pit renders potential additional impacts from
stormwater run-off negligible. An up gradient surface sample representing stormwater run-off
from the Coquihalla was collected and found to confirm this assumption.

The flushing of sodium and chloride was estimated for the RAP using a mass balance approach.
There are now several years of monitoring data available to provide an alternate basis for
prediction of natural attenuation rates. Additional plots and trends applied to this data indicate
that sodium and chloride concentrations have been decreasing, and that continued risk
management and natural attenuation may reduce the groundwater conditions below applicable
guidelines within the next 5 to 15 years in the alluvial fan sands, and within 7 to 21 years within
the higher permeability soils.
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4.0 AREAS OF POTENTIAL ENVIRONMENTAL CONCERN

Based on the historical reports reviewed, several areas of potential environmental concern were
identified which are detailed in the following sections, and summarized in Tables A and B
below, by reserve.

4.1 P1PSEUL IR#3 FORMER CONCRETE PLANT

The Site contains a former concrete batch plant, with small amounts of debris and metal wastes.
Though materials appear limited in nature and are likely a general housekeeping issue, former
Site use is likely to have included the storage and handling of hazardous materials including
fuels, form oils, and other chemicals. Guichon Creek is located directly adjacent to and down
gradient of the Site. Additionally, the presence of an open concrete sump represents a physical
hazard.

Potentially affected media at the Site includes surface and subsurface soils, groundwater, and
surface water, with potential contaminants of concern including metals, PAH, Petroleum

hydrocarbons (PHC) and VOC.

Table A: APECs — Pipseul IR#3 Former Concrete Plant

Potentially
AEC/APEC COPCs Current Conditions / Description Affected
Media
APEC 1 — Treated e Metals, PAH, | e5m diameter pile of treated wood waste \S/\c;;lt,erSurface
Wood Waste PHC, VOC between two large concrete pedestals. Groundwater
APEC 2 — Metal e Metals, PAH, o8m X _3m area containing 4 meta_ll conveyors, Soil, Surface
Debris Pile PHC. VOC large iron plate, metal gasket, oil filter, Water,
' ladder, and 1 empty 205L drum Groundwater
APEC 3 — Poured e Metals, PAH. o6m dla_lmeter area of poured waste concrete \S/\?Il, Surface
Concrete Waste PHC. VOC o_OccaS|_onaI scattered metals to the south ater,
' including conveyors. Groundwater
o5m diameter pile of dimensional wood waste
with nails, 2 large rubber tires, occasional
APEC 4 - e Metals. PAH aerosol cans, electrical conduit, and tarred Soil, Surface
Hydrocarbon PHC \,/OC ' roofing material. Water,
Containers ' o2m diameter area of empty petroleum Groundwater
hydrocarbon and paint containers (20L and
1L containers and 1 empty 205L drum)
. . Soil, Surface
APEC 5 —Former Silo | ¢ Metals ;oﬁg::jgseg dg'sfr:;? ;(ngr?i Irtr;?tal silo with Water,
P Groundwater
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Potentially
AEC/APEC COPCs Current Conditions / Description Affected
Media

eThree concrete pad/foundations (120 m?)
along eastern boundary of Site with
occasional metals debris.

APEC 6 — Former e Metals PAH e3m x 1.5m concrete lined sump Soil, Surface
Building Footprint PHC. VOC | *°M diameter area of broken concrete pushed | Water,
: P ' down bank Groundwater

eGroundwater has not been characterized,
however impacts are anticipated to be minor
and localized.

PAH = Polycyclic Aromatic Hydrocarbons
VOC = Volatile Organic Compounds including Benzene, Toluene, Ethylbenzene and Xylenes (BTEX)
PHC = Petroleum Hydrocarbons including F1, F2, F3 and F4 fractions

4.2 MAMEET LAKE IR#1 FORMER GAS STATION AND ASPHALT PLANT

The property contains an asphalt plant that has been moved from its original location. Spotty
surface soil impacts have been identified in both the former plant location, and in the current
plant location, relating to the storage and handling of fuels. Personal communication with Joe
Cuzecrea of Peter Bros. in February of 2014 indicated that the residual hydrocarbon impacted
soils at the former plant location had been excavated by rubber tire backhoe under the
supervision of an environmental consultant, and recycled through the asphalt plant following the
2005 UMA Phase Il investigation.

The 2012 Phase | ESA identified the storage of various chemical and fuels in drums throughout
the Site, in addition to discolored/yellowing soils adjacent to the asphalt plant, and spotty soil
impacts below the ASTs of the current asphalt plant.

The property formerly contained Mojos service station. Historical reports indicated that the
USTs associated with the retail fuel operation had been removed, with subsequent environmental
investigations confirming no impacts to soils or groundwater. Groundwater monitoring is
recommended to confirm the previous investigation results with respect to current regulations.

The former service station included a maintenance building to the north, where vehicle and
machine repair and maintenance was undertaken. Storage of waste oil and hydrocarbon
containers were reported. Shallow borehole investigation of the former waste oil AST did not
identify gross contamination at depth in this area. Continued maintenance activities within the
workshop have the potential to have negatively impacted the Site since the last intrusive
investigation. Given the ongoing use, an update of Site status is required at this APEC.

The 2012 Phase | ESA identified a large stockpile of recycled asphalt located within the gravel
pit to the east of the asphalt plant. Potential for impacts from leaching asphalt has not been
investigated.
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The LNIB maintains a 3000 L diesel AST located between the former service station and
maintenance building. The tank is double walled over concrete, with locked handles. Spotty
surface soil stains were observed adjacent to the concrete pad.

Table B: APECs — Mojos Service Station and Peter Bros Asphalt Plant

Potentially
AEC/APEC COPCs Current Conditions / Description Affected
Media
eMobile asphalt plant contains ASTs, storage
APEC 1 - Current e Metals, PAH, of hydrocarbons, and spotty soils stains Soil,
Asphalt Plant PHC, VOC throughout area. Groundwater
eIn-ground lined sump
eFormer soil contamination has been
APEC 2 — Former e Metals, PAH, remediated. Storage of metals noted in recent | Soil,
Asphalt Plant PHC, VOC Phase | ESA Groundwater
eConfirm no new APECs in area
¢100m long recycled asphalt pile with .
ﬁstliglfp—”Eecycled e Metals, PAH potential fo leach into surrounding sand and ?B?Ioll’m dwater
gravel soils
e Additional environmental reports indicate
,SAePr\Ifi(Cle4S;aEnger e Metals, PAH, | USTSs have been removed. Soil,
., PHC, VOC ePhase Il update to current regulations Groundwater
(Mojo’s) .
required.
e Former used oil AST did not indicate
presence of contamination at the time of
investigation — requires update to current
APEC 5 — Former regulations .
Maintenance Building / * I;/ISE?IS\,/(F;QH, ¢ Building was not historically accessible to 2?Iolllmdwater
Warehouse ' review for in ground floor drains
e Continued use as a maintenance building and
storage of fuels/oils
e Scattered machinery and equipment parts
APEC 6 —3000L e Metals, PAH, | e 3000 L diesel AST over concrete has soil Soil,
Diesel AST PHC, VOC staining on adjacent gravel. Groundwater

PAH = Polycyclic Aromatic Hydrocarbons
VOC = Volatile Organic Compounds including Benzene, Toluene, Ethylbenzene and Xylenes (BTEX)
PHC = Petroleum Hydrocarbons including F1, F2, F3 and F4 fractions

4.3

JOEYASKA IR#2 GODEY PIT SALT CONTAMINATION

The Godey Pit has historically been used for storage of mixed salt and winter abrasives, resulting
in off-site salt contamination of soil, surface water, and groundwater. The salt contamination
issue has undergone continuous investigation and monitoring from 2010 to present. An Approval
in Principal (AIP) has been submitted to the BC MoE for MoT’s remediation plan. The plan is
seeking a Wide Area Contaminated Site (WAS) designation under the Contaminated Site
Regulation (CSR) for the salt contamination plume with remediation by a combination of
monitored natural attenuation, administrative controls pertaining to groundwater use, and on-
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going source removal. Annual groundwater monitoring will also be conducted. The salt
contamination plume originating from the MoT Godey Pit is an Area of Environmental Concern
(AEC).

Outstanding concerns identified include:

e Dismissal of the dissolved metals elevated in groundwater above the CSR Standards as
not being related to the activities at the Godey Pit may require further justification. MoE
provided a similar critique in their review.

o Clarification is required with respect to impacts to soil fertility on the southwest portion
of the Joeyaska Reserve.

e Administrative controls are recommended to reduce the risk to groundwater users for
future groundwater wells installed on the Joeyaska Reserve.

¢ Internal stakeholder meetings with band members, particularly the affected parties of the
Joeyaska Reserve to gather input into this process and confirm the land use assumptions
applied to the risk assessments is valid. Traditional knowledge should be sought with
respect to species potentially extirpated from the reserve due to salt impacts, particularly
amphibians.

e The LNIB should remain engaged in the remediation process between MoT and MoE.
Given Band lands are Federal Jurisdiction, it is assumed that the MoE is not responsible
for administration of contaminated site approvals for the portion of the salt
contamination plume on the Joeyeska Reserve. AANDC and/or the LNIB is
recommended to remain an active stakeholder for this issue as it pertains to the Band.

Columbia conducted independent sampling of groundwater monitoring wells targeting the salt
plume located on the Joeyaska Reserve. Results are detailed in Section 7.
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5.0 METHODOLOGY

The Phase Il ESA was conducted by Summer Zawacky, B.Sc., EP from Columbia and Alec
Jimmie from the LNIB, between March 3™ and March 8" 2014. A round of follow-up
monitoring was conducted on May 26", 2014, for select wells.

The former concrete plant, asphalt plant, and service station on IR#1 and #3 are commercial
operations with some incidental surficial soil stains and debris anticipated. Therefore, the scope
of the Phase Il ESA in these locations focused on identifying gross contamination, if present,
with characterization of media with anticipated exposure pathways to human and ecological
receptors. Sampling was biased towards characterization soils below spotty surficial impacts,
subsurface soils, adjacent surface water bodies, and potential groundwater migrating from the
Sites.

The Godey Pit salt contamination plume issue has undergone several levels of assessment by
MoT since 2010. In 2012 an independent review of the assessment reports to date was completed
to provide the LNIB with recommendations moving forward. Continued monitoring and
assessment has been completed, requiring additional review to provide an updated status review
to the LNIB. For this Site the scope of work was focused on this literature review, with a round
of independent groundwater monitoring to confirm site status.

5.1 HEALTH AND SAFETY PLAN

Prior to intrusive investigation activities, Columbia prepared a Site-specific HASP addressing
health and safety concerns potentially encountered during the field program. A BC-One Call was
completed, with no records of interfering services at the Sites. A utility locate was undertaken at
each of the Sites to ensure no interfering utilities in subsurface investigation locations. There
were no incidents or near misses during the field program.

5.2 SURFACE SOIL INVESTIGATION

Surface soil sampling was generally conducted following the BC MoE Technical Guidance 1:
Site Characterization and Confirmation Testing. Surface soil samples were collected manually
from test pit and borehole locations generally from 0.3-0.6 m bgs targeting anticipated highest
contaminant concentrations based on field evidence. As spotty soil impacts were observed with
impacts limited to surface cover, the underlying anticipated non-contaminated soils were
targeted for vertical delineation purposes. Subsurface soils were also collected from the
groundwater interface where applicable, to characterize soil conditions.

5.3 TEST PIT INVESTIGATION

Eight (8) test pits were advanced at the Pipseul IR#3 former concrete plant, to a maximum depth
of 1.4 m bgs using a rubber tire backhoe. Subsurface soil samples were collected by scraping
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laboratory supplied receptacles vertically along the excavation walls, or as a grab sample from
the bucket of the excavator. Test pit locations were based on surface debris, evidence of
disturbance, and overall site coverage.

During test pitting a field log was recorded including soil descriptions, visual and olfactory
observations, and soil vapour headspace measurements. All soil samples were field screened for
soil vapours headspace using an RKI Eagle™ combustible gas indicator (CGI) calibrated to
hexane. The test pit locations are presented on Figures 4 and 5 in Appendix A, and test pit logs
are provided in Appendix C.

5.4 BOREHOLE INVESTIGATION

Blue Max Drilling Inc. mobilized a Truck-mounted ODEX rig to the Site. One (1) borehole was
advanced at the Pipseul former concrete plant, and eight (8) boreholes were advanced at the
Nicola Mameet former service station and asphalt plant, to a maximum depth of 28 m bgs. The
borehole locations were selected targeting groundwater conditions down gradient that would be
leaving the Sites. Subsurface soils were logged directly from solid stem augers, or were ODEX
was used soils were logged from drill cuttings expelled through the cyclone.

A field log was recorded including soil descriptions, visual and olfactory observations and soil
vapour headspace measurements. The borehole locations are presented on figures 2 through 5
included in Appendix A, and detailed logs are provided in Appendix C.

55 GROUNDWATER CHARACTERIZATION

Three (3) of the boreholes were completed as groundwater monitoring wells, down gradient of
the asphalt plant, former service station tank nest, and former concrete plant.

The groundwater monitoring wells were constructed with a 25 mm diameter PVC pipe and 0.25
mm slotted PVC screen. The annulus of the monitoring well was packed with silica sand to a
minimum level of 0.3 m above the top of the screen. A seal of controlled-swelling bentonite
chips was placed above the sand pack to hydraulically isolate the screened interval of the well
and prevent surface water infiltration. Refer to the borehole logs in Appendix C for monitoring
well construction details. Upon installation, monitoring wells were developed by vigorously
purging pore-water from each well until steady water chemistry was achieved using dedicated
Waterra tubing equipped with foot valves.

Groundwater monitoring wells at the Pipseul concrete plant, former service station and asphalt
plant on IR#1, and Joeyaska Reserve (specific to the Godey Pit salt contamination) were
monitored for vapour headspace, groundwater elevation, purged, and sampled for dissolved
metals, PAHs, PHC fractions F1-F4, VOC, and/or anions. Purging involved the removal of three
(3) pore water volumes from each well and/or until stable pH, temperature, and conductivity
readings were achieved. Representative groundwater samples for organic parameters were
collected using dedicated, weighted bailers lowered at a rate of 1 cm/sec within the water column
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to minimize the disturbance and consequent entrainment of any sediments that could negatively
affect the analytical results. Samples collected for metals analysis were filtered in the field using
a Waterra in-line high capacity filter and were preserved with nitric acid (HNO3). Samples
collected for organics were preserved in the field with sodium bisulfate (NaHS0,). Samples
collected for general chemistry including anions were not preserved.

An elevation survey of the monitoring wells at the former service station and asphalt plant was
completed in the field using a rod and level.

During the groundwater investigation a borehole was advanced just outside of the former
workshop/warehouse. The borehole was advanced to the maximum extent of the rig, 28 m, with
no saturated zone identified. A groundwater monitoring well was not installed within this
borehole.

5.6 SURFACE WATER CHARACTERIZATION

Three (3) surface water samples were collected from Guichon Creek, flowing adjacent to the
Pipseul Site. Surface water samples were collected directly from the targeted watercourse using
laboratory supplied containers. The downstream sample locations were collected first so as not to
disturb any other locations prior to sampling. Samples for total metals analysis were preserved in
the field with nitric acid. Sample locations are shown on the figures included in Appendix A.

5.7 SAMPLE PREPARATION AND LABORATORY ANALYSIS

All samples were collected in laboratory supplied containers following BC MoE and industry
protocols. Samples were stored in coolers chilled with ice packs and couriered to the laboratory
under chain of custody. Laboratory analysis of submitted site media was requested based on the
project objectives, COPCs identified, spatial coverage, and the allocated project budget. Blind
split-duplicate samples were collected and submitted to the laboratory on a 1 in 10 basis.
Laboratory analysis was conducted by CARO Analytics Inc. of Richmond, BC, a CALA
accredited laboratory.

5.8 UPDATE NATIONAL CLASSIFICATION SYSTEM FOR CONTAMINATED SITES
(NCSCS) SCORING

The Canadian Council of Ministers of the Environment (CCME) National Classification System
for Contaminated Sites (NCSCS 2010) is a method for evaluating contaminated sites according
to their current or potential adverse impact on human health and the environment. The NCSCS
allows the classification and prioritization of contaminated sites by using an additive numerical
method that assigns scores to a number of site characteristics.
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6.0 REGULATORY FRAMEWORK

Federal and Provincial screening criteria are land use based. Currently, the Sites are zoned for a
mixture of agricultural, residential, commercial, and industrial land use. Federal screening
criteria for Residential/Parkland (RL/PL), Commercial (CL), and Industrial (IL) land uses
applied were applied for screening purposes. Agricultural (AL) uses were applied with respect
to groundwater on the Joeyaska Reserve.

6.1 FEDERAL GUIDELINES

Soil, water, and sediment quality guidelines applicable to land under Federal jurisdiction are
provided in the Canadian Ministers of the Environment Canadian Environmental Quality
Guidelines (CEQG), the CCME Canada Wide Standards (CWS) for PHC in soil, Federal Interim
Groundwater Quality Guidelines (FIGWQ), and Drinking Water Guidelines published by Health
Canada.

Soil

Soil analytical results were compared to CCME Canadian Soil Quality Guidelines (CSQGs) for
RL, CL, and IL Land Use and CCME CWS for PHC in soil. The CWS for PHC provide risk
based standards based on land use, soil depth, and soil grain size. Given the gravel pit settings,
coarse grain standards were applied at the Sites, with analytical tables are included in Appendix
D.

In 2010 the CCME CEQG for PAHs were updated to improve the understanding of how to
implement the PAH soil quality guidelines. Soil contamination by PAH is widespread in Canada
due to the ubiquitous nature of its major sources, and are almost always found in complex
mixtures. As such, the consideration of the risks when the entire suite of PAH are present is
evaluated using the Total Potency Equivalents (TPE), which is the sum of estimated cancer
potency relative to the concentration of Benzo(a)pyrene, and the Index of Additive Cancer Risk
(IACR), which accounts for potential threats to potable groundwater from leaching of
carcinogenic PAH mixtures. TPE and IACR are calculated measures used in the protection of
human health, whereas the individual PAH guidelines are provided to compare numerical soil
data for the protection of environmental health. Formulas for the calculations of TPE and IACR
have been included in Table 2, in Appendix D.

Surface Water

Surface water analytical results for samples collected from Guichon Creek were compared
directly to CCME FW guidelines applicable to surface water as they are representative of aquatic
environments.

Groundwater Water

Groundwater at the Pipsuel Site was compared to CCME FIGWQ and FW, due to proximity of
Guichon Creek. Groundwater at the IR#1 Sites resides in a deeper aquifer, which is used for
irrigation, so FIGWQ and guidelines for the protection of irrigation water were applied. There
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are two (2) aquifers on the Joeyaska Reserve, with groundwater daylighting to surface water, and
being used for irrigation. Groundwater quality on the Joeyaska Reserve was compared to the
FIGWQ, FW, and the protection of irrigation water.

6.2 PROVINCIAL STANDARDS

6.2.1 Provincial Background Soil Quality

The MoE CSR provides a “release” at a contaminated site when the concentrations of substances
at a site do not exceed local background levels. When assessing, remediating, or relocating
contaminated soil, on site substance concentrations may be evaluated against background.
Regional background concentrations for inorganic parameters are published by the MOE in
Protocol: 4 Determining Background Soil Quality — Region 3 Southern Interior. When greater
than the CCME CEQG screening criteria, the regional background concentrations were adopted
as the baseline objective. Regional background concentrations are greater than the CCME CEQG
for Arsenic, Chromium, Copper, Nickel, Selenium, and Vanadium.
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7.0 PHASE II ESA FINDINGS

The results of the intrusive investigation are reported for each APEC in the following sections.
All supporting data has been included in the Appendices, with test pit and borehole logs included
in Appendix C, analytical data included in Appendix D, and copies of the laboratory certificates
of analysis are included in Appendix E. NCSCS Scoring sheets are located in Appendix F.

7.1 P1pSEUL IR#3 FORMER CONCRETE PLANT

7.1.1 Surface Conditions

The Pipseul former concrete plant was snow covered at the time of the site visit. Features
identified in the 2010 Phase I ESA were located in the field, including three (3) concrete pads,
creosote treated wood waste, a pile of scrap metal consisting mostly of metals frames and
conveyors, a small area of petroleum hydrocarbon products and miscellaneous waste storage,
and a collapsed metal silo. Historical reports identified a concrete lined sump on the northern
portion of the property, which was not identified in the snow covered conditions.

The Site appears to have been recently disturbed, with two small soil fill piles noted along the
eastern portion of the Site at the top of bank, and a recent cut slopes visible in the adjacent gravel
pit. Occasional debris including metals, hydrocarbon containers, and concrete were noted to have
been pushed over the bank. Test pit locations were selected at the Pipseul former concrete plant
below these waste materials to ensure no buried wastes or gross contamination from the limited
waste materials. Soils observed within the test pits consisted mostly of sand and gravel, with
cobbles at depth and trace silts near surface. One borehole was advanced next to the concrete
foundations and in an overall down gradient location from the Site. No staining, odours, stressed
vegetation or evidence of impacts were noted below the waste materials, or test pits.

7.1.2 Hydrogeology

The former plant is located on a sand and gravel terrace approximately 8 m above the Guichon
Creek floodplain, at an elevation of approximately 1000 m above sea level. The Site is relatively
flat, with a moderate embankment bordering the Site and sloping to the east toward Guichon
creek. One borehole, BH14-9 was advanced down gradient of the waste materials, to a depth of
10 m bsg, with groundwater encountered at 8.3 m bsg. BH14-9 was completed as a monitoring
well (MW14-3).

7.1.3 Waste Material

Currently no solid waste is generated on the Site. Details of the debris areas and wastes
remaining at the former concrete plant are shown on Figure 2, and summarized in the table
below. Representative photographs have been included in Appendix B.
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Table C. Pipseul Concrete Plant Summary of Solid Waste

Area Details Content Description

«0.5 m® of empty petroleum hydrocarbon and paint containers over a 2

¢ Hydrocarbon Containers -
m diameter area

o5 m diameter pile of dimensional wood waste with occasional

¢ Dimensional Wood Waste . 3 .
miscellaneous waste. 5 m® waste materials.

e Poured Waste Concrete 6 m diameter area of poured waste concrete (8 m®)

e 12 m® metal wastes including metal conveyors, large iron plates, metal

* Metal Debris gasket, ladder, and 1 empty 205L drum over an 8m x 3m area.

eOccasional scattered metals were noted throughout the Site estimated
e QOccasional Scattered Metals at 2 m® in volume. Collapsed silo measures 6 m by 3 m and is in
addition to the scattered metal wastes.

7.1.4 Soil Vapor Screening

Soil samples collected from within and below waste materials were screened for soil vapor
headspace using an RKI Eagle™ combustible gas indicator (CGI). All vapour headspace
measurements were between 0 and 45 ppm, therefore; soil vapour headspace concentrations did
not suggest the presence of PHCs and/or VOC:s.

7.1.5 Laboratory Analysis

A total of nine (9) soil samples including one (1) duplicate, three (3) surface water samples, and
one (1) groundwater sample, were collected and analyzed for COPCs. The analytical results were
screened against the applicable criteria detailed in Section 7. Media with analytical results
indicating concentrations greater than the applicable criteria are presented on Figure 3.

Soil
The pH of the samples collected from the former concrete plant property ranged from 7.6 to 9.1,
with an average pH of 8.4 indicating slightly alkaline soils.

Concentrations of copper were greater than the applicable criteria in the subsurface soil sample
collected from BH14-9 (BH9-1). Concentrations of copper were not found to be greater than
commercial land use guidelines, and were only marginally greater than the local background
concentrations. Concentrations of all other metals were found to meet the applicable guidelines.
The indicated elevated copper concentration at BH9-1 is anticipated to be within the natural
variability present at the Site and therefore is not retained as a COPC for the concrete plant.

Concentrations of the PAHSs constituents Phenthanrene and Benzo(b&j)fluoranthene were found
to exceed the applicable guidelines for industrial land use in soils beneath the treated wood waste
pile (TP1-1). Concentrations of PAH in all other samples were below the applicable guidelines,
and/or laboratory detection limits. PAH is retained as a Contaminant of Concern (COC) for
surface soils in the treated wood waste area.

PHC fractions and VOCs were reported to be below applicable guidelines and laboratory MDL
in all soils analyzed for these parameters, and are dismissed as COPCs.
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Surface Water

Three (3) surface water samples collected from Guichon Creek up gradient, adjacent, and down
gradient of the Site were analyzed for total metals, PAH, PHC, and VOC. Concentrations of all
COPC were reported below the applicable guidelines, with all organic COPCs reported less than
the laboratory Method Detection Limits (MDLs). Surface water is not retained as a media of
concern at the former concrete plant.

Groundwater

One (1) borehole (BH9) was completed as a monitoring well (MW14-3) and sampled for
dissolved metals, PAH, PHC, and VOC. Concentrations of aluminum were greater than the
FIGWQ guidelines for commercial and industrial land use in the initial groundwater sample.
Follow-up groundwater sampling did not identify concentrations of any dissolved metals of
concern.

Concentrations of all other analytes were below the applicable guidelines; however, there were
detectable concentrations of naphthalene and toluene in the March 2014 groundwater sample.
Follow-up May 2014 sampling results reported concentrations less than the MDL for these
analytes.

7.1.6 Summary and Discussion

A limited volume of waste materials generally consisting of metal debris and wood waste were
identified at the former concrete plant. The presence of PAH contaminated soil was confirmed at
the treated wood waste (APEC 1). Delineation of the PAH contaminated soils was not achieved;
however, is anticipated to be limited to shallow soils underlying the treated wood debris. The
treated wood waste area is retained as AEC 1. Contaminated soils were not encountered at the
remaining APECs. Based on the absence of contaminated soil, APECs 2 through 5 were
dismissed.

Detectable concentrations of naphthalene and toluene were reported in groundwater at MW14-3
located down gradient of the former concrete plant building area (APEC 6) in the March 2014
groundwater sampling event. Dissolved aluminum was also reported at a concentration greater
than the FIGWQ. It was suspected that the trace concentrations of toluene and naphthalene
could be artifacts from the ODEX drilling process® given the significant depth to groundwater
and absence of soil contamination identified. A second round of groundwater sampling was
conducted in May 2014 to confirm the initial results. The follow-up groundwater sampling did
not detect measurable concentrations of aluminum, naphthalene or toluene. As such, the
indicated detections from March 2014 were concluded to be an artifact of drilling and have been
shown by the May 2014 sampling to have attenuated. It is standard industry practice to complete
two (2) compliant sampling events to definitively dismiss these COPC detections; however, as
the LNIB is not seeking specific approvals and the high probability that the previous detections
were a drilling artifact, no further investigation is recommended at this time and APEC 6 is
dismissed.

¥ ODEX requires the use of compressed air to drive the down-hole air rotary bit and is susceptible to cross
contamination from any leaks or contamination within the compressor unit.
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7.2 MAMEET LAKE IR#1 FORMER SERVICE STATION AND ASPHALT PLANT

The area of the gravel pit operation on Lot 265 encompasses the former Mojos service station on
the southeast portion, the former workshop (in current use as a warehouse) on the northeastern
portion, the asphalt plant due east of the service station, a diesel AST between the service station
and warehouse, and gravel pit on the western portion of the property. The location of the former
asphalt plant did not appear in use, and was located on the northern portion of the property, west
of the warehouse. Details of the subject property are provided on figures 4 and 5, in Appendix A.

7.2.1 Structures

The blue former service station building is deteriorated and no longer in use, and measures
approximately 20 m by 7 m. The building is generally empty with few fixtures remaining. The
building is of wood frame construction on concrete foundation, with wood paneling, vinyl tiles,
ceiling tiles, fluorescent lighting, and electric thermostats. A series of in-ground pipes were
noted in the front office, from the former mixing station from the read-mix plant. The southern
portion of the building water observed to contain a concrete lined workshop. Heat was provided
by electric baseboard, and the building is insulated with fiberglass batting. The septic field for
the building is reported to be located off the southwest portion of the building. The building was
serviced by municipal water main, with a hydrant and pump located on the southeast corner of
the building.

The warehouse measures approximately 32 m by 12 m and is serviced by overhead electrical.
The building is of wood frame and slab on grade construction, and contains four bays accessible
from the south and west. The two (2) west bays are used and maintained by the LNIB public
works department, and contained a variety of materials such as steel pipe, tires, timbers, lights,
rubber hose, etc. The east bays are privately leased, and were observed to be empty at the time of
the Site visit. It is reported that the easternmost bay was used to repair logging trucks previously
to being emptied. No hazardous materials storage or generation of wastes was observed.
Building materials for the warehouse consisted generally of unfinished drywall, fluorescent
lighting, fiberglass batt insulation, over concrete floor. No floor drains were observed.

A 3000 L double walled diesel AST is located to the north of the service station. The tank is
registered (EC-00012460) and is in good condition over an 8 m by 8 m concrete pad. Tank and
support structures were free of rust weeps, and dents, the contents and hazards clearly labeled,
fill and vent lines clear of obstruction, with handles locked and automatic shut-offs. The tank is
generally compliant with regulation, with the exception that there are no vehicular impact
measures in place.

The portable asphalt plant consists of four (4) trailers with different components, including a
liquid asphalt cement tank, drum mixer and blower, ASTs, and a generator. The plant also
contains a conveyor and loading silo, aggregate feed bins, and two metal-lined in ground tanks,
not on trailers. Each component is transportable and on its own trailer or flat deck, and spread
over an approximate 400 m? area.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment 24



7.2.2 Surface Conditions

The former Mojos Service Station site was generally snow covered during the morning, but was
partially melted by afternoon, allowing for visual confirmation of surface conditions in most
areas.

APEC 1: Asphalt Plant

Spotty soil stains, storage of fuels and oils, and miscellaneous debris were noted at various
locations throughout the plant footprint in small quantities. Spotty soil stains were noted beneath
the storage silo (40 m?), trailers with ASTs (24 m?) and along the west side of the liquid asphalt
cement tank and drum mixer (60 m?). Additional spotty stains (<0.5 m?) were noted throughout
the plant footprint (~400 m?). Soils consisted of sand and gravel with cobbles at depth. Boreholes
located within the plant area (BH4, BH6 and BH7) did not exhibit olfactory evidence of impacts
to soil.

APEC 2: Former Asphalt Plant

The former asphalt plant location was reviewed in the field, and did not appear in use.
Occasional storage of miscellaneous metals including empty ASTs were observed near the
boundaries of the area, totaling < 10 m* of metal waste. No staining or olfactory evidence of
impact were noted in this area. Given the historical remediation of the area (Pers. Comm. Joe
Cuzecrea) and inactive status, the former asphalt plant was dismissed as an APEC.

APEC 3: Recycled Asphalt Pile

A large pile of recycled asphalt was noted in the gravel pit to the west of the asphalt plant and
service station measuring 80 m in length, 2 m in height, and approximately 10 m in width. The
asphalt was located over bare sands and gravels.

APEC 4: Former Service Station (Mojo’s)

The front (east) side of the service station consists of a treated wood and steel frame weigh scale
that is still in operation. To the east of the scale is a concrete pad over the former underground
tank nest. A compacted gravel drive surrounds the station on all other sides, with sand and gravel
soils observed between the drive and building. On the south and west side of the building small
amounts of debris were noted and consist generally of the remnants of the former ready-mix
concrete plant, including the loading area, two (2) concrete foundations, pre-cast concrete pieces
(storm sewer collars) and rubber hoses. A piping system was noted on the support of the former
ready-mix plant, leading into the service station building to the mixing station. GPR survey of
this and the surrounding area did not identify the presence of additional subsurface features.
There are approximately 25 m® of concrete waste, and 2 m® of miscellaneous metals and rubber
debris. No areas of soil staining or olfactory evidence of impacts were observed.

APEC 5: Former Maintenance Building / Warehouse

The warehouse consists of four (4) garage bays, accessible through doors on the south and west
side of the building. A concrete apron is located adjacent to the southern portion of the building.
Storage of fuels, oils, and miscellaneous vehicle and machinery parts were observed on the
southwest and southeast corners of the building with spotty stains spread over an approximate 20
m? area on concrete. Storage of machinery and timber was noted in the cleared gravel area to the
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north of the warehouse. A borehole installed down gradient of the warehouse did not have
olfactory evidence of impacts to subsurface soils.

APEC 6: Diesel AST

The 3000 L diesel AST is located on a concrete pad that drains to the north. Spotty soil stains
were noted on sands and gravels adjacent to the northeast corner of the pad. These soil stains did
not appear to be from diesel spills, rather incidental leaks from individual vehicles, spread over a
5 m? area. The borehole advanced down gradient (BH8) did not exhibit evidence of impacts past
0.1 m.

7.2.3 Hydrogeology

In 2002/2003 nine (9) boreholes were installed at the property, with four (4) completed as
groundwater monitoring wells. Two (2) of the monitoring wells, MW2 and MW4 were found to
be dry. Depth to groundwater was 19.5 m (MW1) and 15.48 m (MW3) bsg in 2003. All wells
were dry at the time of this investigation.

A total of eight (8) boreholes were advanced on the former service station and asphalt plant
property, up to depths of 28 m bsg. Two (2) of the boreholes (BH1 and BH3) were completed as
monitoring wells. Groundwater was encountered at depths of 21.3 m bsg in BH1 (MW14-1), and
22 m bsg in BH3 (MW14-2). Soil stratigraphy in these locations consisted of sand and gravel,
with cobbles at depth. Borehole BH2, down gradient of the warehouse was advanced to 28.3 m
bsg, with no groundwater encountered. Soils in this location were observed to consist of
alternating layers of silts and gravelly sands, over inferred bedrock encountered at 21 m bsg, and
were not consistent with soil types observed on the southern portion of the Site.

A level survey was completed for the groundwater wells at the Site. As the historical wells were
observed to be dry, there were only two (2) points of reference for contour mapping of the water
table. Based on groundwater elevations and general topography of the Site groundwater is
anticipated to be flowing south toward lower elevation and the Nicola River.

7.2.4 Soil Vapor Screening

Soil samples collected from within and below waste materials were screened for soil vapor
headspace using an RKI Eagle™ combustible gas indicator (CGI). All vapour headspace
measurements were between 0 and 35 ppm, therefore; soil vapour headspace concentrations did
not suggest the presence of PHCs and/or VOC:s.

7.2.5 Laboratory Analysis

Total of nine (9) soil samples, including one (1) duplicate; and three (3) groundwater samples,
including one (1) duplicate, were collected from the property. Samples were analyzed for CPOCs
including metals, PAH, PHC, and/or VOC. Analytical results are detailed by APEC below and
presented on Figure 5.
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APEC 1: Asphalt Plant

Three (3) boreholes were advanced within spotty soil stains at the asphalt silo (BH7), AST (BH6
and Drum Storage (BH4). Samples were collected from below surficial impacts between 0.3 to
0.9 m bsg and were found to meet applicable criteria for all COPC.

One (1) groundwater sample (MW14-1) was collected down gradient of the asphalt plant in
March 2014. Analytical results indicate concentrations of dissolved silver and toluene, greater
than applicable FIGWQ guidelines. Concentrations of naphthalene and xylene were also detected
in the sample. A duplicate sample collected from MW14 indicated consistent COPC
concentrations. All other organic COPCs were found to be below the MDL and applicable
guidelines.

Follow-up monitoring was completed in May 2014 at MW14-1 for metals, BTEX and
naphthalene. In the second round of monitoring concentrations of dissolved silver, PAH and
BTEX were reported below the MDL and applicable guidelines.

APEC 3: Recycled Asphalt Pile

One (1) borehole (BH5) was advanced at the toe of the gravel pit to investigate the potential for
leachate from the recycled asphalt pile. A sample of the asphalt itself was also collected and
submitted to a synthetic leachate procedure (SPLP) for PAHSs to determine potential leachability.
Concentrations of metals and PAH in the soil sample were found to meet applicable guidelines.
The asphalt SPLP results indicated leachable PAH constituents concentrations less than MDLSs.

APEC 4: Former Service Station (MoJo’s)

One (1) borehole, BH3 was advanced in the area of the former tank nest at the service station.
Sample BH3-3 was collected from a depth of 2.7 — 3.5 m bsg, consistent with the anticipated
grade of the former tank nest. Concentrations of all COPCs were reported below applicable
guidelines with organic constituents reported less than MDLSs.

One (1) groundwater sample, MW14-2, was collected and analyzed for PHC, PAH, BTEX and
dissolved metals. All COPCs were reported at concentrations less than the applicable guidelines,
and also found to meet applicable guidelines.

APEC 5: Former Maintenance Building / Warehouse

One (1) borehole (BH2) was advanced down gradient of the warehouse, and samples BH2-1 and
its duplicate BHDUP3, from 0.7 to 1.5 m bsg was submitted for analysis of all COPCs.
Concentrations of copper were found to marginally exceed residential land use guideline and
local background in both samples, but met the guideline for commercial land use. The indicated
elevated copper concentration at BH2-1 is anticipated to be within the natural variability of soil
conditions present at the Site and therefore is not retained as a COPC.

APEC 6: Diesel AST

One (1) borehole, BH8, was advanced down gradient of the diesel AST to a depth of 1.5 m bsg
in an area of petroleum hydrocarbon staining. Sample BH8-1 collected from 0.3 to 0.6 m bsg
was submitted for analysis, and found to meet all applicable guidelines.
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7.2.6  Summary and Discussion

Small volumes of waste materials including miscellaneous metals, concrete wastes, machinery
and spotty surficial staining are located throughout the gravel pit property, and are typical of
commercial operations. These materials do no present a significant environmental risk, rather are
a general housekeeping issue.

Contaminated soil was not identified by this investigation. Based on the absence of soil
contamination, APECs 2 through 6 are dismissed.

Concentrations of silver and toluene greater than the FIGWQ guidelines were identified in
groundwater at MW14-1 located down gradient of the asphalt plant area (APEC 1). Naphthalene
and xylenes concentrations were also detected at concentrations less than applicable guidelines.
It was suspected that the trace concentrations of toluene and naphthalene could be artifacts from
the ODEX drilling process® given the significant depth to groundwater and absence of soil
contamination identified. A second round of groundwater sampling was conducted in May 2014
to confirm the initial results. The follow-up groundwater sampling did not detect measurable
concentrations of silver, naphthalene, toluene or xylenes. As such, the indicated detections from
March 2014 were concluded to be an artifact of drilling and have been shown by the May 2014
sampling to have attenuated. It is standard industry practice to complete two (2) compliant
sampling events to definitively dismiss these COPC detections; however, as the LNIB is not
seeking specific approvals and the high probability that the previous detections were a drilling
artifact, no further investigation is recommended at this time and APEC 1 is dismissed.

7.3 JOEYASKA IR#2 GODEY PIT SALT CONTAMINATION

7.3.1 Groundwater Monitoring

Ten (10) monitoring wells have been installed by MoT on the Joeyaska Reserve to investigate
the off-site migration of salt contaminated groundwater from the Godey Pit. Eight (8) of the ten
(10) wells were located and monitored and sampled. Monitoring results are presented in the
table below:

Table D. Groundwater Monitoring Results — Joeyaksa IR#2

Depth to Depth to pH Conductivity | Temperature

Water (m) Bottom (m) | (pH Units) (uS/cm) (°C)
MW05-12 16.47 18.67 8.65 1.88 9.7
MWOQ7-28S 2.04 5.03 8.25 2.620 7.4
MWOQ7-28D 1.56 11.27 8.77 0.510 7.9
MWO07-29D 0.00 7.16 8.91 0.419 8.2
MWOQ07-32S 12.67 13.85 8.35 0.827 7.6
MWO07-32D 12.65 16.35 8.33 0.930 8.1

* ODEX requires the use of compressed air to drive the down-hole air rotary bit and is susceptible to cross
contamination from any leaks or contamination within the compressor unit.
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Depth to Depth to pH Conductivity | Temperature
Water (m) Bottom (m) | (pH Units) (uS/cm) (°C)
MWO08-42 12.53 17.16 9.05 0.796 2.6
MW08-43 20.49 21.9 8.57 1.130 8.2
MW08-44 Well not located
MW08-45 Well not located

7.3.2 Hydrogeology

Measured depths to groundwater across the Site ranged from at or just below surface grade on
the southeastern portion of the Joeyasksa Reserve, and up to 21.9 m bsg adjacent to the Godey
Pit. Based on the recent monitoring event, potentiometric groundwater elevations in the Joeyaska
monitoring wells range from approximately 676 m (background well at MW08-42) to 650 m
(down gradient wells at MWQ7-28), indicating a southwestern groundwater flow.

It was noted that the potentiometric elevations in the deeper monitoring wells (MW07-28D and
MWO07-32D) were higher than the adjacent wells installed in the shallow aquifer, suggesting an
upward hydraulic gradient in the lower aquifer. In the case of MWO07-29D, installed in the deeper
aquifer, the potentiometric surface was at grade with the surface.

7.3.3 Laboratory Analysis

A total of nine (9) samples including one (1) duplicate, were collected and analyzed for
dissolved metals and anions. The analytical results were screened against the applicable criteria
(detailed in Section 7) and are summarized in Tables 6 and 9 included in Appendix D, with
analytical results indicating concentrations greater than the applicable criteria are presented on
Figure 7.

Groundwater

Concentrations of sodium in groundwater were greater than the applicable criteria in two (2)
wells, MW05-12 within the Godey Pit, and MWO07-28S the most down-gradient well on the Site.
Concentrations of sodium were greater in the down gradient well than those identified in the Pit,
and ranged from 308 mg/L to 18.9 mg/L. Concentrations of sodium in the deeper aquifer met the
applicable guideline of 200 mg/L .

Chloride concentrations were found to exceed the applicable guidelines of 100 mg/L (lIrrigation),
120 mg/L (Freshwater) and 230 mg/L (FIGWQ) in both the shallow and deep aquifers across the
Site, with concentrations greatest in MW05-12 (387 mg/L) and MWO07-28S (609 mg/L).
Concentrations of chloride were generally higher than those of sodium. Fluoride was also noted
to exceed guidelines in wells MWO05-12, MWQ07-28S/D, MW07-29D, and up gradient wells
MW08-42 and MW08-43.

Concentrations of dissolved metals were found to meet the applicable criteria in all wells
sampled.
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7.3.4 Surface Water

SNC’s response letter to LNIB’s third party review (pg. 8) provided clarification that “surface
water on the Joeyaska Reserve was not investigated for metals as there is no surface water
present on the Reserve. The location of Diamond vale Brook shown on historical mapping has
been corrected on current mapping”. Columbia undertook a brief field review to verify the
location of Diamond vale Brook on reserve while looking for monitoring wells associated with
the Godey Pit and was unable to locate the brook on the reserve as no evidence of surface water
or vegetation suggestive of ephemeral water inundated soils was found at the time of the
assessment.

7.3.5 Summary and Discussion

Overall the general trend of sodium and chloride concentrations in groundwater were consistent
with the previous investigations completed by MoT. Concentrations of dissolved metals were
found to meet the applicable criteria in all wells sampled. This supports MoT’s position that the
dissolved metals impacts identified in the previous MoT investigations are not related to the salt
contamination originating from the Godey Pit.

The Godey Pit is retained as an AEC. This contaminated site is under active investigation by
MoT following the BC Ministry of Environment (MoE) procedures with respect to the Provincial
Contaminated Sites Regulation and Environmental Management Act. MoT has submitted a
remediation plan supporting an application for an Approval in Principal (AIP) and Wide Area
Contaminated Site designation. The remediation plan calls for monitored natural attenuation
with gradual source removal and administrative controls to mitigate unacceptable risks.
Estimates for monitored natural attention by MoT are up to 25 and 41 years, respectively, for
sodium and chloride concentrations in groundwater to drop to acceptable levels. Theoretically
these attenuation periods may be reduced if a more aggressive remedial strategy were undertaken
such as complete source removal on a quicker timeline. It is our understanding that an AIP has
not been issued to date and consultation by MoT with the MoE affected landowners is ongoing.

The Joeyaksa Reserve is under Federal jurisdiction; therefore, the BC MoE process and Wide
Area Contaminated Site designation would not apply to the contamination on the reserve. There
is no parallel prescriptive Federal process. A unique legal agreement between AANDC/LNIB
and MoT outlining expectations with milestones and remediation endpoints, responsibilities, and
consideration is required to address AANDC and the LNIB’s liabilities associated with the
contamination. Legal council should be sought on this issue. The environmental due diligence
completed by MoT to support the Wide Area Contaminated Site designation is anticipated to
meet the technical requirements for any AANDC approval, assuming the remediation plan is
acceptable to LNIB stakeholders.
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7.4 DATA REDUCTION AND VALIDATION

7.4.1 Field Quality Assurance/ Quality Control

Precision

The relative percent difference (RPD) of analytical results for duplicate samples X1 and Xz is
defined as:

RPD = | (X1—X2) / mean(X1, X2)| * 100%

Where field duplicates were collected, RPD calculations were completed. The results of the RPD
calculations for soil are included as Tables 9 and 10. In cases where the concentration of a
parameter was less than five (5) times the method detection limit, the RPD was not calculated
since these low concentrations are not typically accurate. The recommended RPD data quality
objectives (DQOs) were obtained from the BC Environmental Laboratory Manual (BCELM),
and are specific to samples analyzed in BC under specific BC analytical methods. Samples were
analyzed by CARO Analytics of Richmond, BC. Recommended RPD values are as follows:

e Soil Metals — 30%

e High Variability Metals in Soil (Ag, Al, Ba, Hg, K, Mo, Na, Pb, Sn, Sr, Ti) — 40%
e PAH in Soil — 50%

e EPH/VOC in Soil — 40%

e Metals in Water — 20%

e Organics in Water — 30%

The average, median, maximum, and minimum relative percent differences (RPDs) of the blind
field duplicates are presented in the table below.

Table E. Relative Percent Differences (RPDs) of Duplicate Analyses

sample Tvpe # of Average RPD | Median RPD | Maximum Minimum
PIEIYPE | buplicates (%) (%) RPD (%) | RPD (%)
Soils
Inorganic
(Metals) 2 7 4 33 0
Organic 2 i ) ) i
(PAH, F2-4, VOC)
Water
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samole Tvpe # of Average RPD | Median RPD | Maximum Minimum
PIe TYPE | puplicates (%) (%) RPD (%) | RPD (%)
Inorganic
(Metals) 2 2 1 ! 0
Organic
(PAH, F2-4, VOC) 2 11 6 23 2

The following discussion summarizes the results of the QA/QC program:

Soil Results:

As shown in Table 10a in Appendix D, RPDs observed in the two (2) duplicate data sets
collected were calculated at an average of 7%, which is below the stated metals in soil DQO of
30%. The RPDs ranged from 0% to 33%, exceeding the metals DQO of 30% in one instance.
RPDs were not calculated for Organics in soils, as all organic results reported were below the
MDL.

Water Results

RPDs for the two (2) duplicate analyses in water are provided in Table 10b. RPDs reported for
inorganics in water ranged from 0% to 7%, and did not exceed the DQO of 20%. RPDS
calculated for Organics in water ranged from 2% to 23%, with an average of 11%, and did not
exceed the DQO of 30% in any instance.

7.4.2 Lab Quality Assurance/ Quality Control

A QA/QC review of the laboratory data was undertaken. The laboratory QA/QC program
included evaluating laboratory analytical method blanks, analysis of reference materials,
laboratory replicate samples and laboratory analytical spikes for soil analysis. The results of the
internal laboratory QA testing are provided on the laboratory reports are included in Appendix E.

Split blank and lab duplicates for PAH returned naphthalene surrogate recovery outside of
control limits, with RPD values for duplicate analysis outside the acceptable range for soils.
Napthalene recovery in the reference material for the same QC batch was also found to be
outside the control limits. Data was considered acceptable based on recovery of other surrogates.
It should be noted that this could lead to a potentially high bias in naphthalene results in soil;
however, as naphthalene was reported below the MDL in all cases, the data is considered
acceptable.

The method blanks, reference materials, spikes, and RPDs for analyses in water were all within
the acceptable range of variance.

It is concluded that, based on the laboratory data generated and the laboratory’s outlined QA/QC

program, the laboratory soil and water analytical data can be relied upon for the purposes of this
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Site investigation. The RPDs of the lab replicates indicate inherent uncertainty in soil
characterization due to heterogeneity in contaminant distribution on the sample volume scale.
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8.0 NCSCS CLASSIFICATION UPDATE

The CCME NCSCS evaluates contaminated sites according to their current or potential adverse
impact on human health and the environment allowing for prioritization of contaminated sites by
using an additive numerical method that assigns scores to a number of site characteristics.

The Godey Pit Salt Contamination is an AEC being actively managed by MoT, and as such is
not retained for management under the Federal contaminated sites system. NCSCS for this site is
not required.

Contaminated soil was identified on the Pipseul IR#3 associated with treated wood waste. This
AEC was scored according to the NCSCS as summarized below. Complete NCSCS worksheets
are included in Appendix F.

Site Letter Grade D
Certainty Percentage 81%
% Responses that are "Do Not Know" 10%
Total NCSCS Score for site 40.4
Site Classification Category 3

The Treated wood waste area on the Pipseul IR#3 was classified as Class 3 - Low Priority for
Action (Total NCS Score 37 - 49.9).

Class 1 - High Priority for Action (Total NCS Score >70)

Class 2 - Medium Priority for Action (Total NCS Score 50 - 69.9)

Class 3 - Low Priority for Action (Total NCS Score 37 - 49.9)

Class N - Not a Priority for Action (Total NCS Score <37)

Class INS - Insufficient Information (>15% of responses are "Do Not Know")

No AECs were identified at Mojos Gas Station on the Nicola Mameet IR#1 Reserve and
therefore no NCS Score was required for this location.
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9.0 CONCLUSION & RECOMMENDATIONS

The following table summarizes the Areas of Potential Environmental Concern, whether they
were retained as an APEC or Area of Environmental Concern, based on sampling results, and
provides comments and recommendations for further action if required.

Table F: Summary of APECs and AECs

Retained as .
APEC APEC of AEC Comment/Recommendation
Pipseul IR#3
Off-site disposal of treated wood waste and PAH
impacted soil. In-situ delineation of contaminated soil
APEC 1 — Treated Wood Waste Yes—AEC 1 recommended at time of waste removal, followed by
contaminated soil excavation and off-site disposal with
confirmation sampling.
APEC 2 — Metal Debris Pile No No further investigation recommended at this time.
APEC 3 — Poured Concrete No No further investigation recommended at this time.
Waste
APEC. 4 — Hydrocarbon No No further investigation recommended at this time.
Containers
APEC 5 — Former Silo No No further investigation recommended at this time.
APEC 6 — Former Building . — L
Footprint No No further investigation recommended at this time.
NicoLA MAMEET LAKE IR#1
APEC 1 — Current Asphalt Plant No No further investigation recommended at this time.
'I:‘I';Etc 2 — Former Asphalt No No further investigation recommended at this time.
'FA’\iTeFC 3 —Recycled Asphalt No No further investigation recommended at this time.
APE.C 4- Fpr’mer Service No No further investigation recommended at this time.
Station (Mojo’s)
APEC 5 — Former
Maintenance Building / No No further investigation recommended at this time.
Warehouse
APEC 6 — 3000L Diesel AST No No further investigation recommended at this time.
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APEC

Retained as
APEC of AEC

Comment/Recommendation

JOEYASKA IR#2

APEC 1 — Godey Pit Salt
Contamination (Off-site)

Yes - AEC 2

Conduct internal stakeholder meetings with band
members, particularly the affected parties of the
Joeyaska Reserve to gather input into this process and
confirm the land use assumptions applied to the risk
assessments are valid. Traditional knowledge should be
sought with respect to species potentially extirpated
from the reserve due to salt impacts, particularly
amphibians.

Continue engagement with MoT until a remediation
plan is approved by MoE with respect to MoT’s
application for a Wide Area Contaminated Site
Designation.

Seek a legal agreement outlining MoT’s responsibility
to LNIB/AANDC for the contamination.

In addition to the recommendations above, application of environmental best management
practices (BMPs) with respect to the storage and handling of hazardous materials and solid
wastes is recommended to reduce the potential for future contaminated site liabilities.
Furthermore, third party land leases of reserve lands should be reviewed and updated to include
sufficient legal clauses as to protect the LNIB from environmental liabilities incurred by lessees.
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10.0 REPORT USE & LIMITATIONS

This Phase Il ESA Report has been prepared for the exclusive use of the Lower Nicola Indian
Band (LNIB) and Aboriginal Affairs and Northern Development Canada (AANDC) and it is
intended to provide the LNIB and AANDC with an understanding of the potential and actual
environmental contamination by hazardous materials at the property assessed. The scope of
services performed in execution of this investigation may not be appropriate to satisfy the needs
of other users, and any use or re-use of this document or the findings, conclusions, or
recommendations presented herein is at the sole risk of said user. The findings and
recommendations in this report are based upon data and information obtained during Site visits
by Columbia personnel to the Site identified herein and the condition of the Site on the dates of
such visits, supplemented by information and data obtained by Columbia described herein.

The findings and recommendations contained in this report are based on the expertise and
experience of Columbia in conducting similar site assessments. In assessing the Site, Columbia
has also relied upon representations and information furnished by individuals noted in the report
with respect to existing operations and property conditions and the historical uses of the
properties to the extent that the information obtained has not been contradicted by data obtained
from other sources. Accordingly, Columbia accepts no responsibility for any deficiency,
misstatements or inaccuracy contained in this report as a result of misstatements, omissions,
misrepresentations or fraudulent information provided by others.

It should be recognized that this study was not intended to be a definitive investigation of
contamination at the site. Given that the limited scope of services for this assessment as stated in
the proposal for the Phase Il ESA, it is possible that currently unrecognized contamination may
exist at the Site and, if present, that the levels of contamination may vary across the Site.
Opinions and recommendations presented herein apply to site conditions existing at the time of
our assessment and those reasonably foreseeable. Should environmentally significant changes to
the Site or additional information become available, Columbia should be provided the
opportunity to review this information/data and amend our opinions, as appropriate. Fungi,
mycotoxins, bioaerosols and other indoor air quality issues were not included in the scope of
work.

Columbia’s objective is to perform our work with care, exercising the customary thoroughness
and competence of earth science, environmental, and engineering consulting professionals, in
accordance with the standard for professional services at the time and location those services are
rendered. It is important to recognize that even the most comprehensive scope of services may
fail to detect environmental liability on a particular site. Therefore, Columbia cannot act as
insurers and cannot “certify” or “underwrite” that a site is free of environmental contamination,
and no expressed or implied representation or warranty is included or intended in our reports,
except that our work was performed, within the limits prescribed by our client, with the
customary thoroughness and competence of our profession.
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11.0 PROFESSIONAL STATEMENT

The information compiled for this document has been prepared in accordance with the
requirements of the Environmental Management Act and its Regulations.

Columbia states that the persons signing this document have demonstrable experience in the
assessment of similar sites. The work has been performed by Columbia staff under the guidance
and supervision of the signatories below.

If you require any additional information or have any questions, please do not hesitate to contact
the undersigned.

Report prepared by:

Columbia Environmental Consulting Ltd.

Summer Zawacky, B.Sc. Graham Martens, R.P.Bio.
Field Assessor Project Manager
For for

Dave Diplock, P.Eng.
Senior Environmental Engineer
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APPENDIX B

PHOTOGRAPHIC DOCUMENTATION



PIPSEUL IR #3 — Former Concrete Plant

Photo 1. Overview of the Pipseul IR#3 Former Concrete Plant facing south. Note the collapsed
silo (APEC 5).

Photo 2. View of the Treated Wood and concrete pedestals (APEC 1) facing north.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 3. View of the Metal Debris Pile (APEC 2) and TP2 facing south.

Photo 4. View of the poured Concrete Waste and metal debris (APEC 3) and TP3 facing south.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 5. View of the hydrocarbon container pile (APEC 4) and adjacent wood waste facing
southeast.

Photo 6. View of the concrete pads in the former building footprint (APEC 6) facing northwest.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



NICOLA MAMEET IR#1 — Mojos Station and Peter Bros Asphalt Plant

Photo 1. Overview of the Peter Bros Asphalt Plant (APEC 1) facing north.

Photo 2. View of typical hydrocarbon storage withint eh footprint of the portable asphalt plant
(APEC 1) facing northwest.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 3. View of typical spotty soil staining in the vicinity of the various ASTs throughout the
asphalt plant footprint (APEC 1), facing south.

Photo 4. View the in-ground lined sumps at the asphalt plant (APEC 1) showing the location
BH1 and MW14-1, facing south.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 5. View of the former Peter Bros Asphalt Plant location (APEC 2) facing west.

Photo 6. View of the recycled asphalt stockpile (APEC 3) facing west.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 7. View of the former Mojos Service Station (APEC 4) facing north. Note the snow-
covered weigh scale and concrete pad out front.

Photo 8. View of the dismantled former batch concrete plant at the back (west) side of the
former Mojos service station (APEC 4), facing south.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 9. View of the former Mojo’s Maintenance Building / Current Warehouse (APEC 5)
facing north.

Photo 10. View of the broken concrete apron, minor soil staining on the south side of the
warehouse (APEC 5) and BH2 facing west.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



Photo 11. View of the 3000L Diesel AST (APEC 6) facing southwest.

Lower Nicola Indian Band
Phase Il Environmental Site Assessment



APPENDIX C

TEST PIT AND BOREHOLE LOGS



TEST PIT LOG

LOCATION ID TP1
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593291
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654710
TEST PIT LOCATION Within concrete pedestals and trated wood pile GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
% E g ’g % 5 [a) 8
w ] > = <
o0 25 7 8 v & =
Fe Bl 08 |k |k s 2z
83 Soil Surface | 9 S & £8
_|SAND AND COBBLES
Brown damp silty sand and gravel, with cobbles.
Occasional wood waste and debris stirred into soils
] Grab| 100 | TP1-1 15
_|SAND AND GRAVEL
Brown damp coarse to medium grain sand and gravel, with occasional boulders
| Grab( 100 | TP1-2 5
1.0
] END OF TEST PIT AT 1.3 m
2.0 ]
3.0 |
4.0 |
5.0 |
6.0 |




TEST PIT LOG

6.0

LOCATION ID TP2
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593204
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654722
TEST PIT LOCATION Beneath occasional scattered metal debris located to the south GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
9E ga| 2 gl o 3
w w > = <
o0 25 7 8 v & =
Ee Bl 08 |k |k g 2z
83 Soil Surface EE S & £8
_|SAND AND GRAVEL
Brown damp silty sand and gravel, with cobbles.
] Grab| 100| TP2-1
1.0 END OF TEST PIT AT 0.9 m
2.0 |
3.0 |
4.0 |
5.0 |




TEST PIT LOG

6.0

LOCATION ID TP3
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593208
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654676
TEST PIT LOCATION Metal debris and waste concrete area GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
% E g ’g % 5 [a) 8
2] Y = 3 o g
Q > 0 Q 5 %
s & 2 0 w ] [ 2y
&5 . su| 8 | & |¢ z S5
o0 Soil Surface 2 > [ & ) Is
_|SAND AND COBBLES
Brown damp coarse sand and gravel, with cobbles.
] Grab| 100 | TP3-1 25
1.0 ]
B END OF TEST PIT AT 1.0 m
2.0 |
3.0 |
4.0 |
5.0 |




TEST PIT LOG

LOCATION ID TP4
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593238
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654674
TEST PIT LOCATION Hydrocarbon container and misc wood waste area GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
Z2= o o] >
% E g ’g % 5 [a) 8
w ] > = <
o0 25 7 8 v & =
£ B3l 08 e8| & 2
83 Soil Surface | 9 S & £8
_|SILTY SAND
Brown damp silty sand and wood waste, with a small amount of empty hydrocarbon
containers,drums, and miscellaneous wastes at surface.
] Grab| 100 | TP4-1 45
_|SAND AND GRAVEL
Brown damp coarse sand and gravel, with cobbles.
1.0 |SAND
Medium grain brown sands
] END OF TEST PIT AT 1.4 m
2.0 ]
3.0 |
4.0 |
5.0 |
6.0 |




TEST PIT LOG

6.0

LOCATION ID TPS
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593244
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654692
TEST PIT LOCATION South end of overturned silo in topographical low GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o 2 >
o5 - & 5 w &
< x 2 O | B =
3E Bgl s e8| & | SE
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
Brown damp silty sand and gravel, with cobbles.
] Grab| 100 | TP5-1
1.0 END OF TEST PIT AT 0.9 m
2.0 |
3.0 |
4.0 |
5.0 |




TEST PIT LOG

6.0

LOCATION ID TP6
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593218
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654746
TEST PIT LOCATION Scattered concrete debris down and at top of bank GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o 2 >
o5 - & 5 w &
< x 2 O | B =
3E Bgl s e8| & | SE
83 Soil Surface $s| 3 S & fE
_|SAND AND COBBLES
Brown damp silty sand and gravel, with cobbles.
] Grab| 100 | TP6-1
1.0 END OF TEST PIT AT 0.9 m
2.0 |
3.0 |
4.0 |
5.0 |




TEST PIT LOG

6.0

LOCATION ID TP7
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593243
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654730
TEST PIT LOCATION Adjacent and down gradient of largest former concrete pad GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
2 . o
cE gl 8 2 . y
Oy w 2 > = <
R i > <) w o
R x 3 [ o = B <
e g2l 8 o g 2
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
Brown damp coarse sand and gravel, with cobbles.
] Grab| 100 | TP7-1
1.0 ]
B END OF TEST PIT AT 1.0 m
2.0 |
3.0 |
4.0 |
5.0 |




TEST PIT LOG

6.0

LOCATION ID TP8
DATE 3-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5593253
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654730
TEST PIT LOCATION Down gradient of former in ground concrete sump GROUND ELEVATION (m) -
TEST PIT METHOD Rubber tire backhoe TOP OF PIPE ELEVATION (m) NA
TEST PIT CONTRACTOR LNB Excavating Ltd WATER LEVEL NA
TEST PIT DIMENSIONS Imby2m LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
2 . o
cE gl 8 2 . y
o oo s 4 =] <
R i > <) w o
R x 3 [ o = B <
e g2l 8 o S QE
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
Brown damp silty sand and gravel, with some cobbles.
] Grab| 100 | TP8-1 15
B END OF TEST PIT AT 0.8 m
1.0
2.0 |
3.0 |
4.0 |
5.0 |




BOREHOLE LOG

LOCATION ID MW14-1
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556862
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654327
BOREHOLE LOCATION Down gradient of Peter Bros. Asphalt Plant GROUND ELEVATION (masl) 606.425 (Approx)
DRILL METHOD Truck Mounted Solid Stem Auger/Air Rotary TOP OF PIPE ELEVATION (masl) 606.425 (Approx)
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) 586.25
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o 2 >
oY Y = 3 o &
':E E 5 é y) w LLu) a 8 E g
oo = Q a 4 S <
33 Soil Surface ] 3 F = & £ / s
CRUSHED GRAVEL (ROAD BASE) - Angular crushed gravels and sands <10| None é
_|SAND AND GRAVEL [
Medium grained sands and gravels. Well graded with some cobbles and trace silts
1.0 =
%) £
2 £
Grab| 100 | BH1-1 25 < =]
© A
o) ©
c 2
2.0 S s
=
= [°)
Grab| 80 | BH1-2 15 % /,0 8
3.0 8 &
ey
3
o
n
4.0 Grab| 100 | BH13 | 10
%]
k=3
5.0 [COBBLES . _ <10| None 5
Cobbles with some medium to coarse sands @
§
Grab{ 100 | BH14 | 15 | 3
6.0 [SAND AND GRAVEL
Medium grained sands and gravels. Well graded with some cobbles and trace silts o
/
7.0 %
©
@
=y
[=2
>
o
7]
8.0
Grab| 100 | BH1-5 10
_|COBBLES
9.0 Cobbles and gravels with little to no sands or silts
<10 | None
10.0
11.0
12.0
13.0
14.0
15.0
SAND




BOREHOLE LOG

MW14-1 Cont...

LOCATION ID
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556862
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654327
BOREHOLE LOCATION Down gradient of Peter Bros. Asphalt Plant GROUND ELEVATION (masl) 606.425 (Approx)
DRILL METHOD Truck Mounted Solid Stem Auger/Air Rotary TOP OF PIPE ELEVATION (masl) 606.425 (Approx)
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) 586.25
BOREHOLE DIAMETER 102 mm (4") LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
Z2= o o] >
% E Sy é 5 [a) 8
w oy > = <
o0 25 7 8 v & =
£ B3l 08 e8| & 2
33 Soil Surface | 9 S & £ 8
_|SAND e
Medium to fine grain sand e -
Grab| 100 | BH1-6 5 §
16.0 s
_|COBBLES 5
Cobbles and gravels <10| None 9
3
17.0
0
k=3
ey
(8}
2
E
18.0 2
c
a2 e
1
ey
19.0 3
»
g
20.0 |SAND - Medium to fine grain sand =
b 4 Grab| 100 | BH1-7 15 ©
3 £
o o
N €
21.0 |SAND AND GRAVEL = a P
Medium grained sands and gravels. Well graded with some cobbles and trace silts % /,0 - —
Wet at 21.3m = ] £
3 S H S
5 %} LA
22.0 2 8 - s
) = [
2 o 5
END BOREHOLE AT 22.25m £ I 8
5 S >
H — o
23.0 Q B
[2)
in
24.0
25.0
26.0
27.0
28.0
29.0




BOREHOLE LOG

LOCATION ID BH2
DATE 5-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556918
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654371
BOREHOLE LOCATION Down gradient of Warehouse and Former Garage GROUND ELEVATION (masl) 610 (Approx)
DRILL METHOD Truck Mounted Solid Stem Auger/Air Rotary TOP OF PIPE ELEVATION (masl) 610 (Approx)
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) N/A
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
SE ga| 2 gl o 3
Oy w 2 > = <
o5 i > <) w o
< x 2 o O = D =~
Bk E5l 8 |g B % g
33 Soil Surface $z| 2 S & £
_|SAND AND GRAVEL
Medium grained sands and gravels. Well graded with some cobbles and trace silts
1.0 |SANDY SILT
Brown moist silts and fine sands Grab| 100 | BH2-1 10
2.0
g
ey
o
£
3.0 é
_|SAND &
Brown moist uniform fine sands. Grab| 100 | BH2-2 25
4.0
Lo
5.0 %
©
[
<
=)
=
o
]
6.0 |SAND AND GRAVEL
Medium grained sands and gravels. Trace silts Grab| 100 | BH2-3 35
7.0
_|SILTY SAND
Brown moist fine sands and silt. Grab| 100 | BH2-4 15
8.0
9.0
10.0
11.0
Grab| 100 | BH2-5 0
12.0
13.0
14.0
15.0




CLIENT

PROJECT LOCATION
BOREHOLE LOCATION
DRILL METHOD

BOREHOLE LOG

Lower Nicola Indian Band / AANDC

Nicola Mameet Reserve No. 1- Lot 265

Down gradient of Warehouse and Former Garage
Truck Mounted Solid Stem Auger/Air Rotary

LOCATION ID

DATE

NORTHING

EASTING

GROUND ELEVATION (masl)
TOP OF PIPE ELEVATION (masl)

BH2 Cont...

4-Mar-14
5556918
654371

610 (Approx)
610 (Approx)

DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) 586.25
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
2 . O
e is| 8 Bl oo | 8
[T T o s v a g
o5 i > <) w o
< x 2 o O = D =~
[y w 2 1] w o a [a b
a2 <8l 8 |s|2| 32 3
on Soil Surface B =] [ £ ) IS
_|SAND
Brown damp uniform medium grain sands. Grab| 100 | BH2-6 15
16.0
Le
. =
17.0 g
<
— [=2)
=3
- o
7]
18.0
_|SANDY SILT
Brown moist silts with some fine sands Grab| 100 | BH2-7 5
19.0
1]
I R=3
e
— &}
. 2
20.0 s
s
— [
0
21.0 |
_|BEDROCK
| Uniform rock chips expelled from cyclone and continuity of unit suggest bedrock as oppoed
22.0 to cobbles.
| No water encountered in borehole.
| Not completed as a monitoring well.
230 |
240 |
25.0 |
26.0 |
27.0 |
28.0 |
| END BOREHOLE AT 28.3m
29.0 |
300 |




BOREHOLE LOG

LOCATION ID BH3/MW14-2
DATE 6-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556862
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654367
BOREHOLE LOCATION Down gradient of Former Tank Nest at Mojos Gas Station GROUND ELEVATION (masl) 607.03 (Approx)
DRILL METHOD Truck Mounted Solid Stem Auger/Air Rotary TOP OF PIPE ELEVATION (masl) 607.03 (Approx)
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) 586.34
BOREHOLE DIAMETER 102 mm (4") LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
Z2= o o] >
SE ga| 2 5l o 3
Oy w 2 > = <
oY 4 > ) W o
':E E 5 é y) w LLu) a 8 E g
oo = |8} o x S <
33 Soil Surface ] 3 F = & £ / s
CRUSHED GRAVEL & ASPHALT - Angular crushed gravels and sands §
_|SAND AND GRAVEL [
Fine grainsands and gravels. Well graded with some cobbles and trace silts Grab| 100 | BH3-1 35
1.0 =
g :
_|sANDY sILT 2 8
2.0 Brown moist silt with fine sands Grab| 100 [ BH3-2 15 2 2
8 £
— =
N ©
2]
3.0 |SAND, GRAVEL & COBBLES 9
Gravel and cobbles with some coarse sands Grab| 100 | BH3-3 5 = e o
Increasing sand content with depth. 'é
o)
— =
4.0 =
o
] »
50 |
7] g
— -
(§)
= Q
6.0 =
=]
c
— [
B o
7.0 | 1
7] Grab| 100 | BH3-4 15 3
i g
— ey
8.0 S
o
] »
9.0 |
_|COBBLES <10| N/A
Cobbles and gravels
10.0
11.0 |
_|GRAVELS & SANDS
Uniform small gravels with some fine sands and occasional cobbles Grab| 100 | BH3-5 10
12.0 |
13.0 |
_|COBBLES <10| N/A
No sample return
14.0 |
15.0 |
SAND




BOREHOLE LOG

LOCATION ID BH-3/MW14-2
DATE 6-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556862
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654367
BOREHOLE LOCATION Down gradient of Former Tank Nest at Mojos Gas Station GROUND ELEVATION (masl) 607.03 (Approx)
DRILL METHOD Truck Mounted Solid Stem Auger/Air Rotary TOP OF PIPE ELEVATION (masl) 607.03 (Approx)
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) 586.34
BOREHOLE DIAMETER 102 mm (4") LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
SE g5| 2 Bl o Y
o oo s 4 =] <
R i > <) w o
I < o 2 o O | D =~
R Egl 8 e |9 S =
83 Soil Surface $s| 3 S & fE
_|SAND le
Medium to fine grain sand Grab| 100 | BH3-6 5 - —
c
©
16.0 [SAND AND GRAVEL Q
Medium grained sands and gravels. Well graded with many cobbles. %
— o
o
. E
17.0
— %)
2
— £
18.0 o
]
| E
]
— c
[
| [a3]
19.0 . e
c
—] ©
n
—] o
N
] S
20.0 =
N [}
ey
— < 3}
21.0 3 e
« E
_ ~ 2 ||
_ 5 3
5 Grab| 70 | BH3-7 0 @ e
- =
22.0 Wet at 22m Lo .
3 ~T"H 1€
— 5 2 g
. g & Hole
] 3 g
23.0 E » 5
. a 8 Q
i « 2 g
1 s
24.0 END BOREHOLE AT 23.75m in
=)
— >
o
7] »
25.0 |
26.0 |
27.0 ]
28.0 |
29.0 ]
30.0 ]




BOREHOLE LOG

LOCATION ID BH4
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556910
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654338
BOREHOLE LOCATION Surface staining down gradient of asphalt plant barrel storage and . GROUND ELEVATION (masl) -
DRILL METHOD Truck Mounted Solid Stem Auger TOP OF PIPE ELEVATION (masl) -
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) N/A
BOREHOLE DIAMETER 102 mm (4") LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
9E ga| 2 gl o 3
ad dz | 5 g " 3
< x 2 O | B =
3E Bgl s e8| & | SE
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
_ Medium grained sands and gravels. Well graded with some cobbles and trace silts
Staining and odourous to 30 cm
] Grab| 100 | BH4-1 25
1.0 ]
] END BOREHOLE AT 1.5 m
2.0 |
3.0 |
4.0 |
5.0 |

6.0




BOREHOLE LOG

LOCATION ID BHS
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556989
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654252
BOREHOLE LOCATION Base of recycled asphalt pile GROUND ELEVATION (masl) -
DRILL METHOD Truck Mounted Solid Stem Auger TOP OF PIPE ELEVATION (masl) -
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) N/A
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
2 . o
% E g ’g % E [a) 8
ad dz | 5 g " 3
< x 2 O | B =
e g2l 8 o g 2
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
Medium grained sands and gravels. Well graded with some cobbles and trace silts
] Grab| 100 | BH5-1 15
1.0 ]
] END BOREHOLE AT 1.5m
2.0 |
3.0 |
4.0 |
5.0 |

6.0




BOREHOLE LOG

LOCATION ID BH6
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556888
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654321
BOREHOLE LOCATION Beneath soil staining of AST at southwestern portion of asphalt pla GROUND ELEVATION (masl) -
DRILL METHOD Truck Mounted Solid Stem Auger TOP OF PIPE ELEVATION (masl) -
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) N/A
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
% E g ’g % 5 [a) 8
ad dz | 5 g " 3
< x 2 O | B =
3E Bgl s e8| & | SE
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
_ Medium grained sands and gravels. Well graded with some cobbles and trace silts
Staining and odourous to 20 cm
] Grab| 100 | BH6-1 10
1.0 ]
] END BOREHOLE AT 1.5m
2.0 |
3.0 |
4.0 |
5.0 |

6.0




BOREHOLE LOG

LOCATION ID BH7
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556883
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654339
BOREHOLE LOCATION North side of silo in staining below loading area of asphalt plant GROUND ELEVATION (masl) -
DRILL METHOD Truck Mounted Solid Stem Auger TOP OF PIPE ELEVATION (masl) -
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) N/A
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
% E g ’g % 5 [a) 8
o 8 Ue > 5 w =
< x 2 o O = D~
Bk E5l 8 |g B % g
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
_ Medium grained sands and gravels. Well graded with some cobbles and trace silts
Staining and odourous to 30 cm
] Grab| 100 | BH7-1 35
1.0 ]
] END BOREHOLE AT 1.5m
2.0 |
3.0 |
4.0 |
5.0 |

6.0




BOREHOLE LOG

LOCATION ID BHS8
DATE 4-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5556900
PROJECT LOCATION Nicola Mameet Reserve No. 1- Lot 265 EASTING 654367
BOREHOLE LOCATION Down gradient side (north) of concrete pad at large AST GROUND ELEVATION (masl) -
DRILL METHOD Truck Mounted Solid Stem Auger TOP OF PIPE ELEVATION (masl) -
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) N/A
BOREHOLE DIAMETER 102 mm (4") LOGGER SZ
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
Z2= o o] >
% E g ’g % 5 [a) 8
) 8 U a 5 w &
< x 2 O | B =
e g2l 8 o g 2
83 Soil Surface $s| 3 S & fE
_|SAND AND GRAVEL
_ Medium grained sands and gravels. Well graded with some cobbles and trace silts
Staining and odourous to 10 cm
] Grab| 100 | BH8-1 25
1.0 ]
] END BOREHOLE AT 1.5m
2.0 |
3.0 |
4.0 |
5.0 |

6.0




BOREHOLE LOG

LOCATION ID BH9/MW14-3
DATE 7-Mar-14
CLIENT Lower Nicola Indian Band / AANDC NORTHING 5553218
PROJECT LOCATION Pipsuel IR No. 3 Former Concrete Plant EASTING 654746
BOREHOLE LOCATION Down gradient of Former Tank Nest at Mojos Gas Station GROUND ELEVATION (masl) -
DRILL METHOD Truck Mounted Solid Stem Auger/Air Rotary TOP OF PIPE ELEVATION (masl) -
DRILLING CONTRACTOR Blue Max Environmental Drilling Inc. WATER LEVEL, March 7, 2014 (mbsg) -
BOREHOLE DIAMETER 102 mm (4") LOGGER Sz
SAMPLE DESCRIPTION SAMPLE WELL DETAILS
PN o o] >
% E g ’g % 5 [a) 8
ad =l s 3 o g _
[a N a ['4 b=
33 Soil Surface ] 3 F = & £ 1 x
_|SAND AND GRAVEL )
Brown damp silty sand and gravel, with cobbles.
%)
Grab| 80 | BH9-1 10 £
1.0 [s)
2
S
8
5 | %
o £
2.0 —1°* 8
°
—{SAND AND COBBLES Grab| 100 | BH9-2 5 g 3
3.0 Medium grain brown sand and cobbles bl i
IS S
- 2
S o
>
» o
4.0 =
£
(8}
2
=
]
c
5.0 K
- o
=
&
6.0 g
S
Grab| 100 | BH9-3 15
g
7.0 =
(8}
Q
5
_|FINE SAND AND GRAVEL s . N
) : ) &
8.0 Fine grain brown sandand gravel with cobbles E _!\ _
! Grab| 100 | BH9-4 5 © £
Wetat8.3m = n u £
— (] o
& 2 L e
- (%] c
9.0 ® o ]
3] I\ o
3 S n
= <
B / o
10.0 2 - %
END BOREHOLE AT 10.0 m g g in
= s}
< »
&
N
11.0 ©
12.0
13.0
14.0




APPENDIX D

ANALYTICAL TABLES



Table 1: Metals Concentrations in soil

Sample ID TP1-1 TP2-1 TP3-1 TP4-1 TP5-1 TP7-1 TP8-1 BH1-1 BH2-1 BHDUP3 BH3-3
Sample Date 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 04-Mar-14 | 05-Mar-14 | 05-Mar-14 | 06-Mar-14
Sample Type Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete [Duplicate of| Discrete
Sample Depth (m) 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 1.0-15 0.7-15 BH2-1 2.7-35
Field Grainsize Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse
Physical Properties MDL Background * [ ccME RL Units

Moisture 0.3 nc nc nc % 13.1 4.9 5.2 5.2 - 3.4 9.4 4.3 18.1 18.8 3.6
pH 0.01 6108 6108 6108 pH Units 8.3 8.4 8.6 8.2 7.6 8.1 9.1 9.3 8.7 8.7 8.9
Total Metals by ICPMS

Antimony (Sh) 0.1 4 20 40 40 malkg 0.3 0.4 0.4 0.4 0.3 0.3 0.4 0.3 05 0.4 0.3
Arsenic (As) 0.4 12 12 12 mg/kg 3.1 35 2.9 29 35 28 2.7 3.1 36 35 32
Barium (Ba) 1 350 500 2000 2000 mg/kg 93 110 85 96 112 163 73 78 152 151 74
Beryllium (Be) 0.1 2 4 8 8 mglkg 0.4 0.5 0.5 0.5 0.5 0.5 0.4 0.4 0.6 0.5 0.4
Cadmium (Cd) 0.04 0.55 10 22 22 mg/kg 0.13 0.14 0.12 0.12 0.14 0.14 0.12 0.08 0.16 0.14 0.07
Chromium (Cr) 1 150 64 87 87 mg/kg 24.3 33.8 28.2 28.5 33.8 27.8 234 33.6 31 30.7 25.1
Cobalt (Co) 0.1 30 50 300 300 mg/kg 11.9 13.3 12.3 12.8 12.9 11.3 12.2 10.4 12.4 12.2 11.3
Copper (Cu) 0.2 75 63 91 91 mg/kg 59.8 60.7 46.6 47 53.3 48 52 37.9 82 81.9 41.7
Iron (Fe) 20 nc nc nc nc mg/kg 31200 37400 34000 34500 35600 32100 30100 28900 32900 31900 32200
Lead (Pb) 0.2 15 140 260 600 mg/kg 4.7 3.7 2.9 2.7 3.2 3.8 2.7 2.7 4.6 4.3 2.6
Mercury (Hg) 0.05 0.25 6.6 24 50 mg/kg <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Molybdenum (Mo) 0.1 1 10 40 40 mg/kg 0.6 0.8 0.5 0.6 0.6 0.9 0.5 0.9 0.9 0.9 1.1
Nickel (Ni) 0.4 50 50 50 mglkg 24.7 28.1 29.6 28.4 26.1 23.9 21.9 18.3 23.7 23.2 21
Selenium (Se) 0.5 4 1 2.9 2.9 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.5 0.5 <0.5
Silver (Ag) 0.2 1 20 40 40 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Thallium (Tl) 0.1 nc 1 1 1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Tin (Sn) 0.2 4 50 300 300 mg/kg 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.6 0.6 0.5
Uranium (V) 0.1 nc 23 33 300 mg/kg 0.5 0.6 0.4 0.4 0.6 0.6 0.5 0.4 0.9 0.9 0.3
Vanadium (V) 0.4 150 130 130 130 mg/kg 84.7 107 93.2 98.6 89.3 83.9 80.1 70.3 91.3 88 80.2
Zinc (Zn) 2 100 200 360 360 mg/kg 55 66 54 52 70 78 58 49 56 54 53
Aluminum (Al) 20 nc nc nc nc mg/kg 13000 15400 13400 12700 15700 16100 13300 12600 16300 15900 13600
Bismuth (Bi) 0.1 nc nc nc nc mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Boron (B) 2 nc nc nc nc mg/kg 6 3 4 4 3 3 3 2 4 4 3
Calcium (Ca) 100 nc nc nc nc mg/kg 10400 8500 9420 8910 8210 7710 13200 13300 33300 32100 8650
Lithium (Li) 0.1 nc nc nc nc mg/kg 7.9 9.4 8.7 7.7 8.4 8.6 8.6 8 9.3 9 8
Magnesium (Mg) 10 nc nc nc nc mg/kg 8270 8220 8740 8180 8450 6430 8840 9190 9020 8660 9570
Manganese (Mn) 0.4 nc nc nc nc mg/kg 477 539 502 533 530 567 532 509 615 595 551
Phospohorus (P) 10 nc nc nc nc mg/kg 827 781 882 883 890 744 937 700 847 808 689
Potassium (K) 10 nc nc nc nc mg/kg 758 883 784 711 865 1020 580 641 1000 1010 827
Silicon (Si) 3000 nc nc nc nc mg/kg <3000 <3000 <3000 <3000 <3000 <3000 <3000 <3000 <3000 <3000 <3000
Sodium (Na) 40 nc nc nc nc mg/kg 268 394 397 359 220 402 355 437 588 547 449
Strontium (Sr) 0.2 nc nc nc nc mg/kg 50 43.7 43.8 47.7 46.3 38.5 46 63.8 98.7 99.4 49.3
Sulfur (S) 1000 nc nc nc nc mg/kg <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000 <1000
Tellurium (Te) 0.1 nc nc nc nc mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Thorium (Th) 0.5 nc nc nc nc mg/kg 1.7 2 15 15 15 1.8 1.4 1.2 3.4 3.4 1.3
Titanium (Ti) 2 nc nc nc nc mg/kg 957 1290 1290 1060 988 1290 856 1170 1310 1270 1300
Zirconium (Zr) 2 nc nc nc nc mg/kg 6 9 8 7 8 11 6 7 8 8 7

Light Shaded

Dark Shaded

Project No: 13-0493

> CCME RL Guidelines
> CCME CL Guidelines
> CCME IL Guidelines

Notes: all units are expressed in mg/kg unless otherwise stated
a Based on MoE Protocol 4: Determining Background Soil Quality - Region 3 Southern Interior
nc No Applicable Guideline
RL Residential / Parkland Land Use
CL Commercial Land Use
IL Industrial Land Use
MDL Method Detection Limit

CCME Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines
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Table 1: Metals Concentrations in soil

Sample ID BH4-1 BH5-1 BH6-1 BH7-1 BH8-1 BH9-1 BHDUP4
Sample Date 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 07-Mar-14 | 07-Mar-14
Sample Type Discrete Discrete Discrete Discrete Discrete Discrete [Duplicate of
Sample Depth (m) 0.5-0.8 0.3-0.6 0.3-0.6 0.6-0.9 0.3-0.6 0.5-1.0 BHO-1
Field Grainsize Coarse Coarse Coarse Coarse Coarse Coarse Coarse
Physical Properties MDL Background * [ ccME RL Units

Moisture 0.3 nc nc nc % 5.1 4.6 3.6 4.7 14.3 16.7 6.2
pH 0.01 6108 6108 6108 pH Units 9 9.1 9.3 9.2 8 8.5 8.6
Total Metals by ICPMS

Antimony (Sh) 0.1 4 20 40 40 malkg 0.3 0.3 0.3 0.3 0.4 0.3 0.3
Arsenic (As) 0.4 12 12 12 mg/kg 3.2 4 45 3.2 4 3.1 3.1
Barium (Ba) 1 350 500 2000 2000 mg/kg 98 90 63 63 152 143 112
Beryllium (Be) 0.1 2 4 8 8 mglkg 0.3 0.4 0.3 0.3 0.6 0.4 0.5
Cadmium (Cd) 0.04 0.55 10 22 22 mg/kg 0.1 0.1 0.07 0.08 0.18 0.15 0.13
Chromium (Cr) 1 150 64 87 87 mg/kg 28.2 26.6 26.2 27.4 46.8 26.1 25.2
Cobalt (Co) 0.1 30 50 300 300 mg/kg 10.5 11.6 10.8 10.8 14.7 13 12.4
Copper (Cu) 0.2 75 63 91 91 mg/kg 37.9 39.5 35.6 40.4 53.2 73.9 84
Iron (Fe) 20 nc nc nc nc mg/kg 29100 31900 30800 30800 35100 32600 30600
Lead (Pb) 0.2 15 140 260 600 mg/kg 4 3.1 12.5 3.3 4.9 3.7 3.1
Mercury (Hg) 0.05 0.25 6.6 24 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Molybdenum (Mo) 0.1 1 10 40 40 mg/kg 1.6 1.8 2.1 0.8 2.4 0.8 0.7
Nickel (Ni) 0.4 50 50 50 mglkg 19.8 25.2 25.9 18.4 35.3 26.9 26.7
Selenium (Se) 0.5 4 1 2.9 2.9 mg/kg <0.5 <0.5 <0.5 <0.5 0.6 <0.5 <0.5
Silver (Ag) 0.2 1 20 40 40 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Thallium (Tl) 0.1 nc 1 1 1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Tin (Sn) 0.2 4 50 300 300 mg/kg 05 0.5 05 0.4 0.6 0.5 0.4
Uranium (V) 0.1 nc 23 33 300 mg/kg 0.4 0.4 0.4 0.4 0.6 0.7 0.5
Vanadium (V) 0.4 150 130 130 130 mg/kg 70.2 74.9 70.3 74.8 80 85.9 82.5
Zinc (Zn) 2 100 200 360 360 mg/kg 52 53 52 47 68 66 56
Aluminum (Al) 20 nc nc nc nc mg/kg 13500 14500 13400 12500 18800 14700 12800
Bismuth (Bi) 0.1 nc nc nc nc mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Boron (B) 2 nc nc nc nc mg/kg 3 3 2 2 4 4 3
Calcium (Ca) 100 nc nc nc nc mg/kg 13700 16200 13200 12800 13900 9980 9220
Lithium (Li) 0.1 nc nc nc nc mg/kg 8.6 8.9 9.5 7.9 10.5 8.9 8.2
Magnesium (Mg) 10 nc nc nc nc mg/kg 9170 10100 10500 9470 10200 8080 8320
Manganese (Mn) 0.4 nc nc nc nc mg/kg 532 583 536 481 787 562 545
Phospohorus (P) 10 nc nc nc nc mg/kg 659 691 741 706 701 675 856
Potassium (K) 10 nc nc nc nc mg/kg 793 825 662 652 1840 909 740
Silicon (Si) 3000 nc nc nc nc mg/kg <3000 <3000 <3000 <3000 <3000 <3000 <3000
Sodium (Na) 40 nc nc nc nc mg/kg 458 588 519 439 455 530 684
Strontium (Sr) 0.2 nc nc nc nc mg/kg 91.2 80.2 62.2 59.1 775 52.8 50.6
Sulfur (S) 1000 nc nc nc nc mg/kg <1000 <1000 <1000 <1000 <1000 <1000 <1000
Tellurium (Te) 0.1 nc nc nc nc mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
Thorium (Th) 0.5 nc nc nc nc mg/kg 1.4 1.9 1.1 1.1 2.2 1.8 1.9
Titanium (Ti) 2 nc nc nc nc mg/kg 1230 1310 1210 1180 1220 1080 987
Zirconium (Zr) 2 nc nc nc nc mg/kg 7 8 7 7 10 8 7

Light Shaded

Dark Shaded

Project No: 13-0493

> CCME RL Guidelines
> CCME CL Guidelines
> CCME IL Guidelines

Notes: all units are expressed in mg/kg unless otherwise stated

a No Applicable Guideline

nc Residential / Parkland Land Use

RL Commercial Land Use

CL Industrial Land Use

IL Method Detection Limit

MDL Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines

CCME
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Table 2: PAH Concentrations in Soil

Sample ID TP1-1 TP2-1 TP3-1 TP4-1 TP7-1 TP8-1 BH1-1 BH2-1
Sample Date 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 04-Mar-14 | 05-Mar-14
Sample Type Discrete Discrete Discrete Discrete Discrete Discrete Discrete Discrete
Sample Depth (m) 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 1.0-1.5 0.7-1.5
Physical Properties MDL CCME RL Units

Moisture 0.3 nc nc nc % 13.1 4.9 5.2 5.2 3.4 9.4 4.3 18.1
pH 0.01 6t08 6t08 6t08 pH Units 8.3 8.4 8.6 8.2 8.1 9.1 9.3 8.7
Polycyclic Aromatics

Naphthalene 0.01 0.013a 0.013a 0.013a mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Methylnaphthalene 0.01 nc nc nc mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthene 0.005 0.28a or 21.5b 0.28a 0.28a mag/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Acenaphthylene 0.005 320a 320a 320a mg/kg 0.034 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Fluorene 0.01 0.25a or 15.4b 0.25a 0.25a mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenanthrene 0.02 0.046a 0.046a 0.046a mg/kg 0.095 <0.02 0.037 <0.02 <0.02 <0.02 <0.02 <0.02
Anthracene 0.01 2.5c 32c 32c mg/kg 0.048 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.01 0.33d or 6.2b 0.33d 0.33d mg/kg 0.076 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene 0.01 15.4b or 50c 180b 180b mg/kg 0.198 <0.01 0.018 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene 0.02 10 nc nc mg/kg 0.124 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chrysene 0.01 2.1d or 6.2b 2.1d 2.1d mg/kg 0.151 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b&j)fluoranthene 0.01 0.16d or 6.2b 0.16d 0.16d mg/kg 0.236 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.01 0.16d or 6.2b 0.16d 0.16d mg/kg 0.077 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.01 0.37d or 20c 72c 72c mg/kg 0.063 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
BlaJP TPE 10° ILCR (e) - 0.6 - - - 0.125 < < < < < < <
Indeno(1,2,3-cd)pyrene 0.02 2.7d 2.7d 2.7d mg/kg 0.061 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Dibenz(a,h)anthracene 0.005 0.23d 0.23d 0.23d mg/kg 0.015 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Benzo(g,h,i)perylene 0.02 6.8d 6.8d 6.8d mg/kg 0.068 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
IACR - 1 - - - 2.527 < < < < < < <

Light Shaded

Dark Shaded

Project No: 13-0493

> CCME RL Guidelines
> CCME CL Guidelines
> CCME IL Guidelines

Notes: all units are expressed in mg/kg unless otherwise stated

a protection of feshwater life guideline

o o o

nc

RL

CL

|
MDL
CCME

=

B[a]P TPE 10° ILCR

IACR

soil and food ingestion guideline (provisional)

soil contact guideline

Protection of potable water guideline

No Applicable Criteria

Residential Land Use

Commercial Land Use

Industrial Land Use

Method Detection Limit

Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines

calculated benzo[a]pyrene total potency factor based on an incrimental lifetime cancer risk of 1 in 1,000,000 (10°°)

Index of Additive Cancer Risk to protect groundwter calculated as the sum of hazard indices (soil concentration

divided by soil qulaity guideline for protection of potable water) for each PAH.
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Table 2: PAH Concentrations in Soil

Sample ID BHDUP3 BH3-3 BH4-1 BH5-1 BH6-1 BH7-1 BH8-1 BH9-1 BHDUP4
Sample Date 05-Mar-14 | 06-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 07-Mar-14 | 07-Mar-14
Sample Type Duplicate of| Discrete Discrete Discrete Discrete Discrete Discrete Discrete [Duplicate of
Sample Depth (m) BH2-1 2.7-35 0.5-0.8 0.3-0.6 0.3-0.6 0.6-0.9 0.3-0.6 0.5-1.0 BHO-1
Physical Properties MDL CCME RL Units

Moisture 0.3 nc nc nc % 18.8 3.6 5.1 4.6 3.6 4.7 14.3 16.7 6.2
pH 0.01 6t08 6108 6108 pH Units 8.7 8.9 9 9.1 9.3 9.2 8 8.5 8.6
Polycyclic Aromatics

Naphthalene 0.01 0.013a 0.013a 0.013a mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
2-Methylnaphthalene 0.01 nc nc nc mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Acenaphthene 0.005 0.28a or 21.5b 0.28a 0.28a mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Acenaphthylene 0.005 320a 320a 320a mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Fluorene 0.01 0.25a or 15.4b 0.25a 0.25a mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Phenanthrene 0.02 0.046a 0.046a 0.046a mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Anthracene 0.01 2.5c 32c 32c mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)anthracene 0.01 0.33d or 6.2b 0.33d 0.33d mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Fluoranthene 0.01 15.4b or 50c 180b 180b mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Pyrene 0.02 10 nc nc mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chrysene 0.01 2.1d or 6.2b 2.1d 2.1d mg/kg <0.01 <0.01 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(b&j)fluoranthene 0.01 0.16d or 6.2b 0.16d 0.16d mg/kg <0.01 <0.01 0.013 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.01 0.16d or 6.2b 0.16d 0.16d mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.01 0.37d or 20c 72c 72c mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
BlaJP TPE 10° ILCR (e) - 0.6 - - - < < 0.001 < < < < < <
Indeno(1,2,3-cd)pyrene 0.02 2.7d 2.7d 2.7d mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Dibenz(a,h)anthracene 0.005 0.23d 0.23d 0.23d mg/kg <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Benzo(g,h,i)perylene 0.02 6.8d 6.8d 6.8d mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
IACR - 1 - - - < < 0.087 < < < < < <

Notes: all units are expressed in mg/kg unless otherwise stated

Light Shaded > CCME RL Guidelines a protection of feshwater life guideline
> CCME CL Guidelines
Dark Shaded > CCME IL Guidelines

o

soil and food ingestion guideline (provisional)

o

soil contact guideline

o

Protection of potable water guideline
nc No Applicable Criteria
RL Residential Land Use
CL Commercial Land Use
|

=

Industrial Land Use
MDL Method Detection Limit
CCME Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines
B[a]P TPE 10°° ILCR calculated benzo[a]pyrene total potency factor based on an incrimental lifetime cancer risk of 1 in 1,000,000 (10)
IACR Index of Additive Cancer Risk to protect groundwter calculated as the sum of hazard indices (soil concentration

divided by soil qulaity guideline for protection of potable water) for each PAH.
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Table 3. Petroleum Hydrocarbon Fraction Concentrations in Soil

Sample ID TP1-1 TP2-1 TP4-1 TP7-1 TP8-1 BH1-1 BH2-1
Sample Date 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 04-Mar-14 | 05-Mar-14
Sample Type Discrete Discrete Discrete Discrete Discrete Discrete Discrete
Sample Depth (m) 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 1.0-1.5 0.7-1.5
Field Grain Size Coarse Coarse Coarse Coarse Coarse Coarse Coarse
Physical Properties MpL _|ccME cws RL [[CCMECWS CL IS Ml Units

Moisture 0.3 nc nc nc % 13.1 4.9 5.2 3.4 9.4 4.3 18.1
pH 0.01 6t08 6108 6t08 pH Units 8.3 8.4 8.2 8.1 9.1 9.3 8.7
Ext. Pet. Hydrocarbon

VPHs 20 nc nc nc mg/kg <20 <20 <20 <20 <20 <20 <20
VHs (6-10) 20 nc nc nc mg/kg <20 <20 <20 <20 <20 <20 <20
F1 (C6-C10) - BTEX 20 30a 320a or 240b 320a or 240b mg/kg <20 <20 <20 <20 <20 <20 <20
F2 (C10-C16 Hydrocarbons) 100 150a 260a 260a mg/kg <100 <100 <100 <100 <100 <100 <100
F3 (C16-C34 Hydrocarbons) 200 300a 1700a 1700a mg/kg <200 <200 <200 <200 <200 <200 <200
F4 (C34-C50 Hydrocarbons) 200 2800a 3300a 3300a mg/kg <200 <200 <200 <200 <200 <200 <200

Light Shaded

Dark Shaded

Blue Italics

Project No: 13-0493

> CCME RL Guidelines
> CCME CL Guidelines
> CCME IL Guidelines

MDL > CCME Guidline

Notes: all values are in mg/kg unless otherwise stated

a Coarse grain Canada Wide Standard

b For protection of potable groundwater

nc No Applicable Criteria
RL Residential Land Use

CL Commercial Land Use

IL Industrial Land Use
MDL Method Detection Limit

CWS Canada Wide Standards for Petroleum Hydrocarbon Fractions.

Endorsed by CCME

CCME Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines
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Table 3. Petroleum Hydrocarbon Fraction Concentrations in Soil

Sample ID BHDUP3 BH3-3 BH4-1 BH6-1 BH7-1 BH8-1 BH9-1 BHDUP4
Sample Date 05-Mar-14 | 06-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 07-Mar-14 | 07-Mar-14
Sample Type Duplicate of | _Discrete Discrete Discrete Discrete Discrete Discrete [ Duplicate of
Sample Depth (m) BH2-1 2.7-35 0.5-0.8 0.3-0.6 0.6-0.9 0.3-0.6 0.5-1.0 BH9-1
Field Grain Size Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse
Physical Properties MpL _|ccME cws RL [[CCMECWS CL IS Ml Units

Moisture 0.3 nc nc nc % 18.8 3.6 5.1 3.6 4.7 14.3 16.7 6.2

pH 0.01 6t08 6108 6t08 pH Units 8.7 8.9 9 9.3 9.2 8 8.5 8.6
Ext. Pet. Hydrocarbon

VPHs 20 nc nc nc mg/kg <20 <20 <20 <20 <20 <20 <20 <20
VHs (6-10) 20 nc nc nc mg/kg <20 <20 <20 <20 <20 <20 <20 <20
F1 (C6-C10) - BTEX 20 30a 320a or 240b 320a or 240b mg/kg <20 <20 <20 <20 <20 <20 <20 <20
F2 (C10-C16 Hydrocarbons) 100 150a 260a 260a mg/kg <100 <100 <100 <100 <100 <100 <100 <100
F3 (C16-C34 Hydrocarbons) 200 300a 1700a 1700a mg/kg <200 <200 <200 <200 <200 <200 <200 <200
F4 (C34-C50 Hydrocarbons) 200 2800a 3300a 3300a mg/kg <200 <200 <200 <200 <200 <200 <200 <200

Light Shaded

Dark Shaded

Blue Italics

Project No: 13-0493

> CCME RL Guidelines
> CCME CL Guidelines
> CCME IL Guidelines

MDL > CCME Guidline

Notes: all values are in mg/kg unless otherwise stated

a Coarse grain Canada Wide Standard

b For protection of potable groundwater

nc No Applicable Criteria
RL Residential Land Use

CL Commercial Land Use

IL Industrial Land Use
MDL Method Detection Limit

CWS Canada Wide Standards for Petroleum Hydrocarbon Fractions.

Endorsed by CCME

CCME Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines

6 of 18




Table 4: VOC Concentrations in Soil

Sample ID TP1-1 TP2-1 TP4-1 TP7-1 TP8-1 BH1-1 BH2-1 BHDUP3
Sample Date 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 03-Mar-14 | 04-Mar-14 | 05-Mar-14 | 05-Mar-14
Sample Type Discrete Discrete Discrete Discrete Discrete Discrete Discrete | Duplicate
Sample Depth (m) 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 0.3-0.6 1.0-1.5 0.7-15 | OfBH2-1
Field Grain Size Coarse Coarse Coarse Coarse Coarse Coarse Coarse Coarse
Physical Properties MDL CCME RL Units

Moisture 0.3 nc nc nc % 13.1 4.9 5.2 3.4 9.4 4.3 18.1 18.8
pH 0.01 6108 6t08 6t08 pH Units 8.3 8.4 8.2 8.1 9.1 9.3 8.7 8.7
Volatile Organics

Benzene 0.02 0.03a 0.03a 0.03a mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Bromodichloromethane 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Bromoform 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Carbon tetrachloride 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorobenzene 0.05 1 10 10 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chloroform 0.07 5 50 50 mg/kg <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
Dibromochloromethane 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2-Dibromoethane 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dibromomethane 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
1,2-Dichlorobenzene 0.05 1 10 10 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,3-Dichlorobenzene 0.05 1 10 10 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,4-Dichlorobenzene 0.05 1 10 10 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,1-Dichloroethane 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,2-Dichloroethane 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,1-Dichloroethene 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,2-Dichloroethene 0.1 5 50 50 mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
trans-1,2-Dichloroethene 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,2-Dichloropropane 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
cis-1,3-Dichloropropene 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
trans-1,3-Dichloropropene 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Ethylbenzene 0.05 0.082b 0.082b 0.082b mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methyl tert-butyl ether 0.04 nc nc nc mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methylene chloride 0.5 5 50 50 mg/kg <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Styrene 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,1,2,2-Tetrachloroethane 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Tetrachloroethene (PCE) 0.05 0.2 0.5 0.6 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Toluene 0.2 0.37b 0.37b 0.37b mg/kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,1,1-Trichloroethane 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,1,2-Trichloroethane 0.07 5 50 50 mg/kg <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
Trichloroethene (TCE) 0.01 0.01 0.01 0.01 mg/kg <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Trichlorofluoromethane 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Vinyl chloride 0.1 nc nc nc mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Xylenes (total) 0.1 11b 11b 11b mg/kg <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

Light Shaded

Dark Shaded
Blue ltalics

Project No; 13-0493

> CCME RL Guidelines
> CCME CL Guidelines
> CCME IL Guidelines

MDL > CCME Guidline

Notes: all units are expressed in mg/kg unless otherwise stated

a Guideline is for incrimental lifetime cancer risk of 1 in 100,000 (10-5), coarse grain, and surface soils (<1.5m)

b Guideline is for coarse grain, and surface soils (<1.5m)

nc No Applicable Criteria
RL Residential Land Use

CL Commercial Land Use

IL Industrial Land Use
MDL Method Detection Limit

CCME Canadian Council of Ministers of the Environment Recommended Canadian Soil Quality Guidelines
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Table 4: VOC Concentrations in Soil

Sample ID BH3-3 BH4-1 BH6-1 BH7-1 BH8-1 BH9-1 BHDUP4
Sample Date 06-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 04-Mar-14 | 07-Mar-14 | 07-Mar-14
Sample Type Discrete Discrete Discrete Discrete Discrete Discrete | Duplicate
Sample Depth (m) 2.7-35 0.5-0.8 0.3-0.6 0.6-0.9 0.3-0.6 0.5-1.0 | ofBH9-1
Field Grain Size Coarse Coarse Coarse Coarse Coarse Coarse Coarse
Physical Properties MDL CCME RL Units

Moisture 0.3 nc nc nc % 3.6 5.1 3.6 4.7 14.3 16.7 6.2
pH 0.01 6108 6108 6108 pH Units 8.9 9 9.3 9.2 8 8.5 8.6
Volatile Organics

Benzene 0.02 0.03a 0.03a 0.03a mg/kg <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Bromodichloromethane 0.1 nc nc nc mg/kg - <0.10 <0.10 - - <0.10 <0.10
Bromoform 0.1 nc nc nc mg/kg - <0.10 <0.10 - - <0.10 <0.10
Carbon tetrachloride 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
Chlorobenzene 0.05 1 10 10 mg/kg - <0.05 <0.05 - - <0.05 <0.05
Chloroform 0.07 5 50 50 mg/kg - <0.07 <0.07 - - <0.07 <0.07
Dibromochloromethane 0.1 nc nc nc mg/kg - <0.10 <0.10 - - <0.10 <0.10
1,2-Dibromoethane 0.1 nc nc nc mg/kg - <0.10 <0.10 - - <0.10 <0.10
Dibromomethane 0.1 nc nc nc mg/kg - <0.10 <0.10 - - <0.10 <0.10
1,2-Dichlorobenzene 0.05 1 10 10 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,3-Dichlorobenzene 0.05 1 10 10 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,4-Dichlorobenzene 0.05 1 10 10 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,1-Dichloroethane 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,2-Dichloroethane 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,1-Dichloroethene 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
cis-1,2-Dichloroethene 0.1 5 50 50 mg/kg - <0.10 <0.10 - - <0.10 <0.10
trans-1,2-Dichloroethene 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,2-Dichloropropane 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
cis-1,3-Dichloropropene 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
trans-1,3-Dichloropropene 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
Ethylbenzene 0.05 0.082b 0.082b 0.082b mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Methyl tert-butyl ether 0.04 nc nc nc mg/kg <0.04 <0.05 <0.05 <0.04 <0.04 <0.05 <0.05
Methylene chloride 0.5 5 50 50 mg/kg - <0.50 <0.50 - - <0.50 <0.50
Styrene 0.05 5 50 50 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
1,1,2,2-Tetrachloroethane 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
Tetrachloroethene (PCE) 0.05 0.2 0.5 0.6 mg/kg - <0.05 <0.05 - - <0.05 <0.05
Toluene 0.2 0.37b 0.37b 0.37b mg/kg <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
1,1,1-Trichloroethane 0.05 5 50 50 mg/kg - <0.05 <0.05 - - <0.05 <0.05
1,1,2-Trichloroethane 0.07 5 50 50 mg/kg - <0.07 <0.07 - - <0.07 <0.07
Trichloroethene (TCE) 0.01 0.01 0.01 0.01 mg/kg - <0.01 <0.01 - - <0.01 <0.01
Trichlorofluoromethane 0.1 nc nc nc mg/kg - <0.10 <0.10 - - <0.10 <0.10
Vinyl chloride 0.1 nc nc nc m