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{including potassium, sodium, chioride and sulphate) that do not have comparison guidelines
but have concentrations that are significantly higher than typical soil conditions for Winnipeg.
The remaining samples collected from this area had SAR values that ranged between 7.5 and
59.6 imes higher than the guideline; conductivity values that ranged between 2.5 and 29 times
higher that the guidelines; and elevated concentrations of several other parameters (including
sodium, chigride, and sulphate) were measured.

There appears to be correlation between the laboratory resuits and the EM survey result. As a
result, the horizontal extent of the road salt impacts appears to be delineated. However, since
the impacts originate at the surface, the EM survey equipment cannol accurately measure the
depth of impacts. It should also be noted that the EM survey indicated that the road salit
impacts appear to have migrated off property north of the Site. To confirm the vertical extent of
the road salt impacts and to confirm the impacts have migrated off property, additional soit
samples are recommended from this area of the Site. The additional sampling program can be
completed for a cost of approximately $15,000 to $20,000.

Based on the information discovered during this investigation, a conservative estimate of the
area with road salt impacts is approximately 65,000 m*. The Class D cost estimate for the
remediation road salt impacts is approximately $6,3500,000.

Former Pump Island and USTs Located Between Buliding H and Bullding G

Four (4) test holes were installed around the former pump island and associated USTs and the
selected soil samples were analyzed for PHC parameters. Three (3) of the samples had PHC
concentration that exceeded the guidelines. The impacts were horizontally delineated to the
southeast and vertical delineation was achieved in test holes TH28-12.

Since the PHC impacts have not been fully delineated vertically or horizontally, further
investigation is recommended to gain a better understanding of the size of impacts located at
the Site. The additional sampling program can be completed for a cost of approximately
$10,000 to $15,000.

Based on the information discovered during this investigation, a conservative estimate of PHC
impacted soil is 2,400 m® covering an aerial extent of 520 m?. As requested by the City of
Winnipeg, the Class D cosl estimate for the remediation of the potential hydrocarbon impacted
soil associated with the pump island is $450,000.

Hydraulic System and Floor Drains in Building A

Two (2) test holes were installed with a hand auger near the hydraulic hoisls located in the
northern portion of Building A. The selected soil samples were submilted for laboratory analysis
PHC and PCBs. Both of the samples had PHC concentrations that exceeded the guidelines.
Both of the soil samples submitted for analysis had PCB concentrations that were below the
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Current Pump Island

Three (3) test holas were installed around the pump island and the selected soil sample were
submitted for laboratory analysis of PHC. All of the samples complied with the comparison
guideline. However, one (1) of the samples had measurable concentrations of hydrocarbons,
indicating PHC impacts over guideline values were likely present in the vicinity. AMEC has
conservatively assumed that impacts are present unless determined otherwise.

Based on the information discovered during this investigation, a conservative estimate of PHC
impacted soil is 470 m®. The Class D cost estimate for the remediation of the potential PHC soil
associated with the pump island is approximately $90,000.

Abandoned USTs Located North of the Current Pump Island

Four (4) test holes were installed around the abandoned USTs located north of the current
pump island. The samples selected for laboralory analysis of PHC had conceniralions below
the laboratory’s reportable detection limits which were also below the comparison guidelines
indicating that no PHC impacts appear to be present. However, it is AMEC's understands that
the tanks are scheduled to be decommissioned in the near future. During the decommissioning
of the tanks, soil samples must be collected from the material located between the tanks and
trom the limits of the excavation (as per Manitoba Conservation guidelines) to confirm no
impacts are present. As part of the tank decommissioning program, provisions should also be
made for the excavation and disposal of a limited quantity of PHC soil. Since the test hole
located around the tank did not indicate any signs of PHC impacts, any potential PHC impacts
are likely limited to the material adjacent to the tank, which could cost effeclively be remediated
during the tank decommissioning program.

Abandoned Waste Oil UST North of Building C

Two (2) test holes were installed around the waste oil UST north of Building C and the selected
soil samples were submitted for faboratory analysis of PHC. Both of the samples had PHC
concentrations below the laboratory's reportable detection limits which were also below the
comparison guidelines. As a result, no further investigation is recommended for this area.
Hawever, current Manitoba regulation stipulates that hydrocarbon storage tanks need to be
properly decommissioned if they are no longer required at the Site. As part of any UST
decommissioning program (Manitoba Conservation guidelines), soil samples have to be
collected from the limits of the excavation for field and laboratory analysis.

Abandoned Waste Oil UST Northeast of Building A

Two (2) test holes were installed around the waste oil UST northeast of Building A and the
selected soil samples were submitted for laboratory analysis of PHC. Both of the samples had
PHC concentrations below the laboratory’s reportable detection limits which were also below the
comparison guidelines. As a result, no further investigation is recommended for this area.
However, current Manitoba regulation stipulates that hydrocarbon storage tanks need to be
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Stockpile/Storage and Street Sweeping Stockpiles

Three (3) test holes were installed within the area used to store the material collected from the
street sweeping program. The selected soil samples were submitted for the laboraiery analysis
of PHC, metal parameters, and salinity parameters. Afl of the samples had PHC concentrations
below the comparison guidelines, and most of the metal parameters had measurable
concentrations below the guidelines. The parameters appear to have concentrations that are
typical of soils in the Winnipeg area.

One (1) of the samples had a conductivity value that exceeded the guidelines and another
sample had a pH value that exceeded the guidelines. The sulphate concentration in ane (1) of
the samples was elevaled above what would be typically expected in the Winnipeg area.
However, considering the EM survey indicated that the area had background concentrations
(i.e. no impacts appear lo be present) and the elevated sulphate concentration does not pose a
risk to human health or the environment (no available guideline), no further work is
recommended for this area.

Rail Tie (Creosol Treated Timbers) Storage Area

One (1) test holes was installed near the area where creosol treaied timbers are stored in the
bridge departments malerial storage area of the Site. The selected soil sample was submitted
for laboratory analysis of salinity parameters and PAHs. The salinity results were discussed as
part of salt/sand outdoor storage area. The PAHs parameters had concentrations that were
below the reportable detection limits, and no exceedances of the guidelines were present. No
further investigation is recommended for this area. However, if staining or odours are
encountered during future excavation in this area of the Site, soif samples shouid be collected
for laboratory analysis of PHC and PAHs. It should be noted that the presence of the timbers
limited the area availabie (or investigation.

Former Rail Line

One (1) test holes was installed along the former rail spur line located in the western corner of
the Site in one (1) of the bridge department material storage areas. The selected soil sample
was submitted for laboratory analysis of metal parameters and PAHs. Most of the metal
parameters had a measurable concentration but were typical for soils in the Winnipeg area.
The PAHs paramelers had concentrations that were below the reportable detection limits, and
no exceedances of the guidslines were present. No further investigation is recommended for
this area. However, if staining or odours are encountered during future excavation in this area
of the Site, soil samples should be collected {or laboratory analysis of metal parameters and
PAHs.
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Phase I} Envircnmental Site Assessment msm f
1500 Plessis Road

City of Winnipeg
November 2012

1.0 INTRODUCTION

AMEC Environment & Infrastructure, a division of AMEC Americas Limited (AMEC), was
retained by Mr. Greg Kucel of the City of Winnipeg’s Planning, Property & Development {the
City) to conduct a Phase Il Environmental Site Assessment (ESA) of the property located at
1500 Plessis Road and 849 Ravelston Avenue West (the Site) in Winnipeg, Manitoba.

The objective of the Phase Il Environmental Site Assessment (ESA) is to assess the soil
congditions at the Site with respect to potential environmental impacts associated with the current
and historical operation of the facility. The areas of potential concern are associated with the
use or storage of petroleum hydrocarbons (PHC), soil salinity, metal parameters, polycyclic
aromatic hydracarbons (PAHSs), and polychiorinated biphenyis (PCBs) which are associated
with a number ot different areas of the Site.

A Site Location Plan and a Site and Surrounding Land Use Plan are presented as Figures 1
and 2, respectively (Appendix A).

2.0 BACKGROUND

The City of Winnipeg authorized AMEC to conduct a Phase | of the property with the municipal
address of 1500 Plessis Road and 849 Ravelston Avenue West in Winnipeg, Manitoba. The
purpose of the Phase ! ESA was to identily actual or potential environmental concerns at the
Site. A Phase | ESA may assist in reducing the uncertainty about potential environmental
fiabilities and may be a basis for further investigation of the property. Site observations were of
a visual, walk-through type and did not include sampling or testing, a process consistent with
the industry standard.

The Phase | ESA identified several area of potential environmental concern where further
investigation was recommended. These areas included:

e Four (4) 22 975 L USTs that were reporled lo be located north of the current Fuelling
Station;

o The tormer fuel underground storage tanks (UST) located north of Building F and south
of Building G;

s The used ait UST located north of Building C;

¢ The used oil UST located northeast of Building A;

» Hazardous waste storage area (loading dock) located north of Building G;

» Fomer hazardous waste storage area located west of oil storage room in Building A;

* The area surrounding the Rock Salt and Topsoil Storage Building that was used for
mixing of salt and sand, as well as the storage of sand and salt-mixed sand.

» The refuse storage area located west of the current fuelling station;

* The north-western area of the Site which has been used for material storage of fill
stockpiles and spring street sweeping stockpiles.

* The railway tie storage area located south of Building H.

» A rail spur was formerly located in the north-weslern corner of the Site parallel to the
southern Site.

* The former hydraulic hoists located in Building A.

T
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Movember 2012
* Complete laboratory analysis with a regular turn-around time of five (5) to seven (7)

business days.
« Relay any polential Site issues or concerns verbally to the City immediately as they become

known.

* Complete an Electromagnetic Survey of the Site.

» Prepare a report summarizing results of field and laboratory analysis, as well as any relevant
conclusions and recommendations.

4.0 INVESTIGATIVE METHODOLOGY
41  HAZARD ASSESSMENT AND SERVICE LOCATIONS

Prior to the start of the intrusive investigation, AMEC completed a site specific health and safety
checklist to identity such items as project health and safety requirements, hazard identification,
work sile classification and personnel protective equipment requirements.

4.2 SURROUNDING LAND USE

A survey of surrounding land uses was conducted as part of AMEC's Site visit. The purpose of
the survey was to identify specific land uses (i.e. agricultural, residential, commercial or
industrial) adjacent to the Site to establish the applicable comparison criteria.

4.3  DRILLING AND SAMPLING PROGRAM

The AMEC drilling program was conducted from 7 to 9 of August 2012. The drilling program
consisted of advancing 29 test holes (TH1-12 through TH29-12) in 14 areas of the Site. The
test holes were advanced to a maximum depth of either 3.1 m or 6.1 m below the ground level
(m bg!) depending on the source and type of environmental concem. The test holes were
advanced with a truck mounted continuous flight sofid stem auger rig, supplied and operated by
Paddock Drilling Ltd. of Brandon, Manitoba. Two (2) additional test holes (TH30-12 and TH31-
12) were advance with a hand auger by AMEC's field personnel on 9 August 2012. The hand
auger samples were advanced to a maximum depth of 2.3 m bgl.

The test hole locations are shown on Figures 3 through 14 (Appendix A).

Soil samples were recovered from the continuous flight solid stem augers al approximately 0.8
m depth intervals to the maximum depth of the test holes. Disturbed soil was irimmed from the
outside of the samples to minimize potential cross contamination. Soil sampiss were also
obtained in zones of visual impacts andf/or at each slratigraphy change.

Soil samples were classified according to the Modified Unified Soil Classification System and
observed for visual evidence of impacts. Scils samples collected for potential PHC and PAHs
analysis were collected and split into two (2) portions. One (1) portion was placed in a
laboratory prepared glass jar (for possible laboratory analyses) and the other portion was placed
in a plastic bag (for field screening of combustible vapours). Soil samples were field screened
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52  LAND USE

The CCME EQGs and CWS have been developed for four (4) generic iand uses that have been
adopted within these guidelines. A generic land use scenario is envisioned for each category
based on the normal activities on these lands. The four (4) land uses as defined by CCME are:

Agricuitural lands: where the primary land use is growing crops or tending livestock. This also
includes agricultural lands that provide habitat for resident and transitory wildlife and native
flora. The portion of a farm that houses people is considered a residential land use.

Residential/Parkland: where the primary activity is residential or recreational activity. The
ecologically-based approach assumes parkland is used as a buffer between areas of residency,
but this does not include wild lands such as national or provincial parks.

Commercial: where the primary activity is commercial (e.g., shopping mall) and there is free
access to afl members of the public, including children. The use may inciude, for example,
commercial day-care centres. it does not include operations where food is grown.

Industrial: where the primary activity involves the production, manufacture or construction of
goods. Public access is restricted and children are not permitted continuous access or
occupancy.

The Site is currently used by the City of Winnipeg for it road maintenance department, bridges
department, parks department and Winnipeg Police service. However, as indicaied by the City
of Winnipeg, property may be redeveloped for retail or residential purposes. As a result, AMEC
has selected the residential land use guidelines for comparison so future development of the
Site will not be limited.

Please note that at the request of the City of Winnipeg, the commercial land use guideline have
been included in the summary tables. These values have been included for the City of
Winnipeg's internal discussion only and will not be discussed in this report.

5.3  GHRAIN SIZE DESIGNATION

The CCME guidelines are prescribed for coarse-grained and fine-grained soils for PHC
assessments. Fine-grained soils are defined as having a median grain size of less than or
equal to 75 pm; coarse-grained soils have a median grain size of greater than 75 um. Where
both tine and coarse grained strata are present, the dominant soil particle size is determined by
the stratum governing horizontal and vertical migration to a receptor.

Grain size analysis was conducted on two (2) soil samples as part of the Phase | ESA. The
first soil sample (TH7-12@12.5) consisted of a grab sample collected from a layer of native clay
located approximately 3.8 m below ground level (bgl) and the second sample (TH28-12@6)
consisled of a grab sample collected from a layer of granular fill material located approximately

h
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Based on available geological maps, the subsurface siratigraphy in this area of Winnipeg
normally consists of topsoil and fill materials underlain by glacio-lacustrine silt and clay to a
depth of about 12 to 15 metres from grade. A deposit of silty till, typically a few metres or more
in thickness, occurs between the clay and the underlying bedrock. The bedrock in this area is of
the Lower Fort Garry Member and consists of aphanitic Dolomite. Bedrock is estimated to
occur at about 15 to 18 metres below grade. Fractured zones in the bedrock comprise the
major aquifer in the area. There are no aquifers above the bedrock. The substantial clay
thickness overlying the aquifer is considered suificient to provide a confining layer far protection
of the underlying groundwater aquifer. As such, the potable groundwater pathway is not
considered to be applicable for the Site.

5.4.2 Ecological Exposure Pathways

Potential ecological exposure pathways include the ecological soil contact and freshwater
aquatic life pathways. The applicability of each of these potential exposure pathways are
discussed in the following sections.

5.4.2.1 Ecological Soil Contact Pathway

The ecological soil contact pathway would be considered applicable as ecological receptor
exposure, from terrestrial and subterranean organisms and plant root systems, {o soils in the
surface soil horizon is feasible at the Site. Ecological receptor exposure to soils in the subsoil
horizon is not considered realistic.

5.4.2.2 Freshwaler Aquatic Life Pathway

CCME states that the freshwater aquatic iife pathway may be excluded in cases where there is
no surface water body within 10 m of a site classified as fine grained for the contaminants of
concem. The closest surface water body is a creak located between Grassie Blvd and Bluecher
Ave which is located approximately 2.2 km north of the Site. The closes major surface water
body is the Red River located approximately 5.7 km west of the Site. As a result, the freshwater
aquatic life pathway is not applicable to the Site.

5.4.3 Miscellaneous Criteria

As residential land use criteria are applicable to the Site, soil management limits as produced by
CCME for PHCs are applicable to the assessment.

5.4.3.1 Management Limit

The management fimits for PHCs applies for soils in the surface soil and subsail horizon.

55 SUMMARY

Given the future potential residential land use of the Site, current surrounding land use, the fine
grained nature of the soil and the applicable exposure pathways as outlined in the previous
sections, AMEC determined assessment guidelines for each contaminant of concem. The most
stringent of the applicable exposure pathway guideline values as produced by CCME was used
for each contaminant for both the surface soil and subsoil harizons.
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buildings. One exception is an overhead power line that runs in a north/south direction and is
located in the approximate center of the Site.

6.3 SOIL CONDITIONS
6.3.1 Regional and Local Geology

Based on available geological maps, the subsurface stratigraphy in this area of Winnipeg
normally consists of topsoil and fill materials underlain by glacio-lacustrine silt and clay to a
depth of about 12 to 15 metres from grade. A deposit of silty till, typically a few metres or more
in thickness, occurs between the clay and the underlying bedrock. The bedrock in this area is of
the Lower Fort Garry Member and consists of aphanitic Dolomite. Bedrock is estimated to
occur at about 15 to 18 metres below grade.

6.3.2 Stratigraphy
The soil profile encountered at the test hole locations generally consisted of:

* Generally there is a surface cover consisting of granular fill, asphalt, or concrete thatis
approximately 0.1 to 0.6 m thick;

» clay fill approximateiy 0.3 to 1.5 m thick;

» Followed by native clay that extends to the termination depth of test holes.

The variation to the general stratigraphy encountered included a silty layer ranging from 0.2 to
2.0 m thick that was encountered below the clay fill layer in six (6) of the test holes, and another
two (2) of the test holes had the clay fill layer extend to the test hole completion depth. The
detailed individual soil profiles for each test hole location is shown on the test hole logs included

in Appendix D.

6.3.3 Fleld Observations

Soil vapour concentrations and field observations made during the field investigations fram 7
August 10 9 August 2012 are summarized in Table 3 (Appendix B) and detailed on the test hole
logs (Appendix D). The maximum soil vapour concentration encountered for each area of the
Site is as follows:

» Current pump island — maximum field vapour concentration was 120 ppm, at TH20-12 at
1.5 m bgi and TH21-12 at 2.3 m bgl.

= Abandoned USTs located north of the current pump island - maximum field vapour
concentration was 15 ppm, at THE-12 at 1.5 m bgl.

e Former pump island and UST located between Building H and Building G — maximum
field vapour concentration was 100% LEL at TH28-12 at 1.8 m bg! and TH28-12 at 0.8 m
bgl.

« Abandoned waste oil UST north of Building C — maximum field vapour concentration
was 40 ppm, at TH14-12 a1 5.3 m bgl.

L
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6.3.5.2 Abandoned USTs Located North of the Current Pump Island

Four (4) soil samples (TH5-12@5, TH6-12@7.5, TH7-12@12.5, TH8-12@7.5) and one (1)
duplicate (DUP 3) were submitted for analysis of BTEX parameters and PHC fractions F1 — F4.
As indicated in Table 4; the samples had hydrocarbon concentrations that were near or below
the reportable detection limits and did not exceed the comparison guidelines.

The sample that was collected from test hole TH5-12 was also analyzed for salinity parameters.
As indicated in Table 6 sample TH5-12@5 had concentrations of pH, conductivity and the
Sodium Adsorption Ratio {SAR) that exceeded the guideline values. Other parameters had
measureable concentrations that did not exceed the guidelines or there were no guidelines for

comparison,

6.3.5.3 Former pump island and UST located between Building H and Building G

Five (5) soil samples (TH16-12@5, TH27-12@10, TH28-12@86, TH28-12@10, and TH29-
12@2.5) and one (1) duplicaie sample (DUP 18) were submitted for analysis of BTEX £
parameters and PHC fractions F1 - F4. As indicated in Table 4, the sample coilected from test
hole TH16-12 had concentrations of PHC fractions F1 to F3 that exceeded the guidelines. i
Samples TH28-12@6 and TH29-12@25 both had concentrations of xylene and PHC fraction F1 i
and F2 that exceeded the guidelines. TH28-12@6 also had benzene concentration that also
exceeded the comparison guidelines. Sample TH28-12@10 had measureable concentration of
hydrocarbons that did not exceed the comparison guidelines, and sample TH27-12@10 had
hydrocarbon concentrations that were below the reportable detection limits which did not
exceed the comparison guidelines. A graphical representation of the laboratory results are
displayed on Figure 14.

Two (2) of the samples (TH16-12@5 and TH28@10) were also analyzed for salinity parametlers
since this area is localed near the sodium chloride ASTs. The analytical resuits will be
discussed is section 6.3.5.9.

6.3.5.4 Abandoned Wasle Oil UST North of Buliding C

Two (2) soil samples (TH13-12@10 and TH14-12@17.5) were submitted for analysis of BTEX
parameters and PHC fractions F1 — F4. As indicated in Table 4, all of the samples had
hydrocarbon concentrations that were below the reportable detection limits which did not
exceed the comparison guidelines.

6.3.5.5 Abandoned Waste Oll UST Northeast of Building A

Two (2) soil samples (TH17-12@12.5 and TH18-12@7.5) were submitted for analysis of BTEX
parameters and PHC fractions F1 — F4. As indicated in Table 4, the samples had hydrocarbon
concentrations that were below the reportable detection limits and consequently did not exceed
the comparison guidelines.
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(PAHSs). As indicated in Table 4, the samples had hydrocarbon concentrations that were below
the reportable detection fimits and did not exceed the comparison guidelines. As indicated in
Table 5, most of the metal parameters had a measurable concentration, but the concentrations
did not exceed the relevant guidelines. Both samples had concentrations of PAHs that were
below the reportable detection limits and did not exceed the comparison guidelines. The PAHs

laboratory results have been summarized in Table 7.

6.3.5.11 Stockpile/Storage and Street Sweeping Stockpiles

Three (3) soil samples (TH9-12@7.5, TH10-12@2.5 and TH11-12@5) were submitted for
analysis of BTEX parameters, PHC fractions F1 — F4, metal parameters, and salinity
parameters. As indicated in Table 4, the samples had hydrocarbon concentrations that were
below the reportable detection limits and did not exceed the comparison guidelines. As
indicated in Table 5, most of the metal parameters had a measurable concentration, but the
concentrations did not exceed the relevant guidelines. As indicated in Table 6, the samples
collected from test hote TH9-12 had a conductivity concentration that exceeded the guideline
and TH10-12 had a pH value that exceeded the guideline range. Other parameters had
measurable concentrations that did not exceed the guideline values or there were no guidelines

for comparison.

6.3.5.12 Rail Tie (Creosol Treated Timbers) Storage Area

One (1) soil samples (TH4-12@2.5) was submitted for analysis of salinity parameters and
PAHs. As indicated in section 6.3.5.8 the sample collected from TH4-12 had concentration of
pH, conductivity, and SAR that exceeded the guidelines, and there were measurable
concentration of the remaining salinity parameters. As indicated in Table 7, the PAHs
parameters had concentrations that were below the reportable detection limits, and no
exceedances of the guidelines were present.

6.3.5.13 Former Rail Line

One (1) soil samples (TH3-12@2.5) was submitted for analysis of metal parameters and PAHs.
As indicated in Table 5 most of the metal parameters had measurable concentrations that did
not exceed the guidelines. As indicated in Table 7, the PAHs parameters had concentrations
that were below the reportable detection limits, and no exceedances of the guidelines were
present.

6.3.5.14 Hydraulic System and Floor Drains in Building A

Two (2) soil samples (TH30-12@2.5-4 and TH31-12@1.5-2.5) were submitted for analysis of
BTEX parameters, PHC fractions F1 — F4 and Polychlorinated biphenyls (PCBs). As indicated
in Table 4, the sample collected from test hole TH30-12 had concentrations of PHC fraction F3
that exceeded the guidelines and the sample collected from test hole TH31-12 had
concentration of PHC fractions F2 and F3 that exceeded the guidelines. As indicated in Table
8, both of the samples had PCB concentrations that were below Lhe reportable detection limit

o
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One (1) of the two {2) duplicate sample collected for BTEX and PHC paramaeters had
concentrations that were greater than five (5) time the reportable detection limit allowing a RPD
to be calculated; the second sample had concentrations that were below the reportable
detection limit and a RPD could not be calculated. The RPDs that were caiculated had one (1) 3
parameter {benzene) that was outside of the acceptable RPD range of (0 -100%). The
remaining parameters had RPD values that were within the acceptable range and the average
was also with the acceptable range. Most of the metal parameters had concentrations that were
greater than five (5) limes the reportable detection limit allowing a RPD to be calcutated, and all
were within the acceptable RPD range (0-100%) where valid RPD values were calculable. All of
the salinity parameters had concentrations that were greater than five (5) times the reportable
detection limit allowing a RPD to be calculated, and all were within the acceptable RPD range

(0-100%).

As indicated by the RPD calculation and the laboratories QA/QC reporting the sample
collection, sample storage, sample botlles and transportation of the samples to the laboratory,
had no material effect on the quality of the data collected as part of this assessment. The
laboratory results for soil samples obtained during AMEC's investigation are considered to be [
valid. The resuits of the laboratory’s QA/QC analyses are detailed on the laboratory Certificates |
of Analyses presented in Appendix C. g

[

7.0 DISCUSSION
7.1 CURRENT PUMP ISLAND

Three (3) test holes (TH20-12, TH21-12, and TH22-12) were installed around the pump island
and he selected soil sample were submitted for laboratory analysis of PHC. As indicated in
Table 4, the samples complied with the comparison guideline. However, one (1) of the samples
(TH21-12@7.5) had measurable concentrations of hydrocarbons, indicating PHC impacts are
present.

Since the test hole placement was limited to the perimeter of the pump island due to the
presence of the active ASTs and underground utilities associated with the pump island, the
subsurface investigation in this area may have missed more significant impacts. Typically,
further investigation would be recommended for this location after it is no longer in service, but
considering the location of the underground utilities, the placement of additional test holes may
be limited. As a result, the investigation is recommended to be completed in conjunction with
the removal of the pump island infrastructure.

At this point, PHC impacts should be assumed to be present within the area defined by test
holes TH20-12, TH21-12, and TH22-12 until laboratory results refute this assumption. Based
on the information discovered during this investigation, a conservative estimate of PHC
impacted soil is 470 m® covering an aerial extent of 150 m®. As requested by the City of
Winnipeg, the Class D cost estimate for the remediation of the potential hydracarbon impacted
soil associated with the pump island is approximately $90,000. This estimate includes the
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7.4 ABANDONED WASTE OIL UST NORTH OF BUILDING C

Two (2) test holes (TH13-12 and TH14-12) were installed around the waste oil UST and the
selected soil samples were submitted for laboratory analysis of PHC. As indicated in Table 4,
the samples had PHC concentrations below the comparison guidelines. As a result, no further
investigation is recommended for this area. However, cumrent Manitoba regulation stipulates
that hydrocarbon storage tanks need to be properly decommissioned if they are no longer
required at the Site. As part of any UST decommissioning program (Manitoba Conservation
guidelines), soil samples have to be collectad the limits of the excavation for field and laboratory

analysis

7.5 ABANDONED WASTE OIL UST NORTHEAST OF BUILDING A

Two (2) test holes (TH17-12 and TH18-12) were installed around the waste oil UST and the
selected soil samples were submitted for laboratory analysis of PHC. As indicaled in Table 4,
the samples had PHC concentrations below the comparison guidelines. As a result, no further
investigation is recommended for this area. However, current Manitoba regulation stipulates
that hydrocarbon storage tanks need to be properly decommissioned if they are no longer
required at the Site. As part of any UST decommissioning program (Manitoba Conservation
guidelines), soil samples have to be collected from the limits of the excavation for field and
laboratory analysis.

7.6 HAZARDOUS MATERIALS/WASTE STORAGE AREA

Two (2) test holes (TH12-12 and TH15-12) were installed around the hazardous material/iwaste
storage area and the selected soil samples were submitted for laboratory analysis of PHC and
metals parameters. As indicated in Table 4, the samples had PHC concenirations below the
laboratory’s reportable detection limits which were also below the comparison guidelines. As
indicated in Table 5, most of the metal parameters had measurable concentrations, however,
aside from the sodium concentration in sample TH12-12@2.5, the remaining parameters
appear to have concentrations typical to Winnipeg and were not above guidelines. Since the
hazardous materials/waste storage area is located near the road salt/sand storage area, the
elevated sodium concentrations are likely a result of the road salt/sand storage area. No further
investigation is recommended for this area.

It is recommended that the storage of the hazardous materials/waste should be relocated to a
secure facility located within one of the Site buildings to reduce the potential for accidental
release of the materials stored in this area to the environment.

7.7 FORMER HAZARDOUS MATERIALS/WASTE STORAGE AREA

One (1) test holes (TH19-12) was installed near the former hazardous materials/waste storage
area and the selected soil sample was submitted for laboratory analysis of PHC and metals
parameters. As indicated in Table 4, the soil sample had PHC concentrations below the
laboratory's reportable detection limits which were also below the comparison guidelines. As
indicated in Table 5, most of the metal parameters had a measurable concentration, However,
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Based on the intormation discovered during this investigation, a conservative estimate of the
area with road salt impacts is approximately 65,000 m® covering an aerial extent of 28,000 m?.
As requested by the City of Winnipeg, the Class D cost estimate for the remediation of the road
sall impacts is approximately $6,350,000. This estimate includes the excavation and removal of
PHC impacted soil, supply and install of back fill material, and all engineering fees. AMEC has
assumed that the road salt impacted soil can be sent to the Brady Road iandfill for disposal as
daily cover at no cost to this project.

7.8 SODIUM CHLORIDE ASTs

As indicated in section 6.3.5.3, two (2) soil samples (TH16-12@5 and TH28@10) were
submitted for laboratory analysis of salinity parameters since they were located near the sodium
chioride ASTs. As indicated in Table 6, TH16-12@5 had conductivity value of 13.7 dS/m which
is approximately 6.8 times the guideline value, and a SAR of 17 which is more than three (3)
times the guideline value. The sample identified as TH28-12@10 had a conductivity value of
8.14 dS/m which is approximately four (4) times the guideline value. The remaining parameters
did not exceed the relevant guideline or there were no guidelines for comparison. However,

these samples have elevated sodium, chioride and sulphate concentration that are higher than =

are typical to the Winnipeg area r
§

As indicated in section 7.1.1.8 there appears fo be a correlation between the laboratory resulis E

and the EM survey result. The impacts associated with the sodium chloride are relatively
moderate compared to the road salt/sand storage of the Site and the EM survey indicates a
similar result. The horizontal extent of the impacts appears to be reasonably defined by the EM
Survey. However, the eastern and southern extent of the impact could not be fully delineated
with the EM survey since there is a concrete apron around the building that contains metal
rebar. The EM survey equipment gravitates to the presence of metal and the salt impacts
cannot be determined. Additionally, the vertical extent of the sait impacts could not be
determined with EM survey equipment. As a result, a soil investigation is recommended in this
area 1o fully determine the vertical and horizontal extent of the sodium chloride impacts. Since
section 7.1.1.3 has recommended further investigation in this area due to PHC impacts, the two
investigations could be compieted in conjunction. As a result, the additional sampling program
can be completed for a cost of approximately $4,000 to $6,000 and would include all
engingering fees, laboratory cost, and disbursements. This cost estimate assumes that the
remediation will be completed in conjunction with the additional PHC investigation.

Based on the information discovered during this investigation, a conservative estimate of
sodium chioride impacted soif is 2,400 m*® covering an aerial extent of 520 m?. As requested by
the City of Winnipeg, the Class D cost estimate for the remediation of the sodium chioride
impacted soil associated with the sodium chioride ASTS is approximately $50,000. The
estimate for the remedial activities includes the excavation and removal of sodium chloride
impacted soil, supply and install of back filf material, disposal of the impacted material, and all
engineering fees, and assumes the remedial activities will be completed in conjunction with the
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slaining or odours are encountered during future excavation in ihis area of the Site, soil samples
shouid be collected for laboratory analysis of PHC and PAHs. It should be noted that the
presence of the timbers limited the area available for investigation.

7.13 FORMER RAIL LINE

One (1) test holes (TH3-12) was installed along the former rail spur line ocated in the western
corner of the Site in one (1) of the bridge department material storage areas. The selected soil
sample was submitted for laboratory analysis of metal parameters and PAHs. As indicated in
Table 5, most of the metal parameters had a measurable concentration but were typical for soils
in the Winnipeg area. As indicated in Table 7, the PAHs parameters had concentrations that
were below the reportable detection limits, and no exceedances of the guidelines were present.
No further investigation is recommended for this area. However, if staining or odours are
encountered during future excavation in this area of the Site, scil samples should be collected
for laboratory analysis of metal parameters and PAHSs.

7.14 HYDRAULIC SYSTEM AND FLOOR DRAINS IN BUILDING A

Two (2) test holes (TH30-12 and TH31-12) were installed with a hand auger near the hydraulic
hoists located in the northern portion of Building A. The selected soil samples were submitted
for laboratory analysis PHC and PCBs. As indicated in Table 4, the sample collected from test
hole TH30-12 had concentrations of PHC fraction F3 that exceeded the guidelines and the
sample collected from test hole TH31-12 had concentration of PHC fractions F2 and F3 that
exceeded the guidelines. Both of the soil samples submitted for analysis had PCB
concentrations that were below the laboratories reportable detection limits and comparison
guideline. As a result, PCB is not required for any future analysis.

The horizontal extent of the impacts appears to be limited to the building footprint since the test
holes that were installed around the building do not show any signs of hydrocarbon impacts.
The vertical extent of the PHC impacts could not be determined at the time of the field
investigation. As a result, an addilion investigation of this area of the Site is recommended to
determine the horizontal and vertical extent of the PHC impacts. However, it is AMEC's
understanding that the building will the removed from the Site in the near future. As a result the
subsequent investigation is recommended to be coordinated with the building removal so
concrete coring will not be required. The additional sampling program can be completed for a
cost of approximately $10,000 to $15,000 (if conducted after the building removal) and would
include all engineering fees, laboratory cost, and disbursements.

Based on the information discovered during this investigation, a conservative eslimate of PHC
impacted soil is 1,400 m® covering an aerial extent of 660 m®. As requested by the City of
Winnipeg, the Class D cost estimate for the remedialion of the potential hydrocarbon impacted
soil associated with Building A is approximately $220,000. This estimate includes the
excavation and removal of PHGC impacted soil, supply and install of back fill material, disposal of
the PHC impacted material, and all engineering fees. The cost for to removal of the concrete
Hloor or removal of the building has not been included with this estimate.
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Current Pump island

Three (3) test holes were installed around the pump island and the selected soil sample were
submitted for laboratory analysis of PHC. All of the samples complied with the comparison
guideline. However, one (1) of the samples had measurable concentrations of hydrocarbons,
indicating PHC impacts over guideline values were likely present in the vicinity. AMEC has
conservatively assumed that impacts are present unless determined otherwise.

Based on the information discovered during this investigation, a conservative estimate of PHC
impacted soil is 470 m®. The Class D cost estimate for the remediation of the potential PHC soil
associated with the pump island is approximately $90,000. This estimate includes the
excavation and removal of PHC impacted sail, supply and install of back fill material, disposal of
the PHC impacted material, and all engineering fees.

Abandoned USTs Located North of the Current Pump island

Four (4) test holes were instalied around the abandoned USTSs located north of the current
pump island. The samples selected for laboratory analysis of PHC had concentrations below
the laboratory's reportable detection limits which were also below the companson guidelines
indicating thal no PHC impacts appear to be present. However, it is AMEC's understands that
the tanks are scheduled 1o be decommissioned in the near future. During the decommissioning
of the tanks, soil sample must be collected from the malerial located between the tanks and
from the limits of the excavation (as per Manitoba Conservation guidelines) to confirm no
impacts are present. As part of the tank decommissioning program, provisions should also be
made for the excavation and disposal of a limited quantity of PHC soil. Since the test hole
located around the tank did not indicate any signs of PHC impacts, any potential PHC impacts
are likely limited to the material adjacent to the tank, which could cost effectively be remediated
during the tank decommissioning program.

Former Pump Island and USTs located between Building H and Bullding G

Four (4) test holes were installed around the former pump island and associated USTs and the
selected soil samples were analyzed for PHC parameters. Three (3) of the samples had PHC
concentration that exceeded the guidelines. The impacts were horizontally delineated to the
southeast and vertical delineation was achieved in test holes TH28-12.

Since the PHC impacts have not been fully delineated vertically or horizontally, further
investigation is recommended to gain a better understanding of the size of impacts located at
the Site. The additional sampling program can be completed for a cost of approximately
$10,000 to $15,000 and would include all engineering fees, laboratory cost, and disbursements.

Based on the information discovered during this investigation, a conservative estimate of PHC
impacted soif is 2,400 m® covering an aerial extent of 520 m?. As requested by the City of
Winnipeg, the Class D cost estimats for the remediation of the potential hydrocarbon impacted
soil associated with the pump island is $450,000. This estimate includes the excavation and
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which were also below the comparison guidelines. Most of the metal parameters had a
measurable concentration; however the parameters appeared to have concentrations typical to
soils in the Winnipeg area and were not abovs guidslines. No further investigation is
recornmended for this area.

Salt/Sand Qutdoor Storage Area

Four (4) tesl holes were installed in the road salt/sand outdoor storage area and were submitted
for laboratory analysis of salinity parameters. The location of the test holes was based on the
resufts of the EM Survey completed in conjunction with the subsurface investigation. The test
holes were placed such that the road salt impacts could be confirmed and delineated. in
addition to the samples that were selected from the test holes advanced within the sait/sand
plume, the sample that was submitted tor laboratory analysis from an adjacent area of was
analyzed for salinity parameter to help delineate potential road salt impacts.

Each sample that was analyzed for salinity parameters had at least one (1) parameter that
exceeded the comparison criteria. The sample collected from the area of the greatest impacts
as identified by the EM survey had a Sodium Adsarption Ratio (SAR) of 606 which is
approximately 121 times higher than the guideline value of 5. This sample also had a
conductivity value of 133 dS/m which is approximately 66 times higher than the guideline value
of 2 dS/m. In addition to SAR and conductivity there are a number of other parameters
(including potassium, sadium, chioride and sulphate) that do not have comparison guidefines
but have concentrations that are significantly higher than typical soil cenditions for Winnipeg.
The remaining samples collected from this area had SAR values that ranged between 7.5 and
59.6 timas higher than the guideline; conductivity values that ranged between 2.5 and 29 times
higher that the guidelines; and elevated concentrations of several other paramaters (including
sodium, chloride, and sulphate) were measured.

There appears to be correlating between the laboratory resuits and the EM survey result. As a
result, the horizontal extent of the road salt impacts appears to be delineated. However, since
the impacts originate at the surface, the EM survey equipment cannot accurately measure the
depth of impacts. It should also be noted that the EM survey indicated that the road salt
impacls appear to have migrated off property north of the Site. To confirm the vertical extent of
the road salt impacts and to confirm the impacts have migrated off property, additional soil
samples are recommended from this area of the Site. The additional sampling program can be
completed for a cost of approximately $15,000 to $20,000 and will include all engineering fees,
laboratory costs and disbursements.

Based on the information discovered during this investigation, a conservative estimate of the
area with road salt impacts is approximately 65,000 m°. The Class D cost estimate for the
remediation road salt impacts is approximately $6,350,000. This estimate includes the
excavation and removal of PHC impacted soil, supply and install of back fill materiai, and all
engineering fees. AMEC has assumed that the road salt impacted soil can be sent o the Brady
Road landfill for disposal as daily cover at no cost to this project.
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Stockpile/Storage and Street Sweeping Stockpiles

Three (3) test holes were installed within the area used to store the material coilected from the
street sweeping program. The selected soil samples were submitted for the laboratory analysis
of PHC, metal parameters, and salinity parameters. All of the samples had PHC concentrations
below the comparison guidelines, and most of the metal parameters had measurable
concentrations below the guidelines. The parameters appear 1o have concentrations that are
typical of soils in the Winnipeg area.

One (1) of the samplas had a conductivity value that exceeded the guidelines and another
sample had a pH value that exceeded the guidelines. The sulphate concentration in one (1) of
the samples was elevated above what would be typically expected in the Winnipeg area.
However, considering the EM survey indicated that the area had background concentrations
(i.e. no impacts appear to be present) and the elevated sulphate concentration does not pose a
risk to human health or the environment (no available guideline), no further work is
recommended for this area.

Rail Tie (Creosol Treated Timbers) Storage Area

One (1) test holes was installed near the area where creosot treated timbers are stored in the
bridge departments material storage area of the Site. The selected soil sample was submitted
for laboratory analysis of salinity parameters and PAHs. The salinity results were discussed as
part of sal/sand outdoor storage area. The PAHs parameters had concenirations that were
below the reportable detection limits, and no exceedances of the guidelines were present. No
further investigation is recommended for this area. However, if staining or odours are
encountered during future excavation in this area of the Site, soil samples should be collected
for laboratory analysis of PHC and PAHs. It shouid be noted that the presence of the timbers
limited the area available for investigation.

Former Rail Line

One (1) test holes was installed along the former rail spur line located in the western corner of
the Site in one (1) of the bridge department material storage areas. The selected soil sample
was submitled for labaratory analysis of metal parameters and PAHs. Mast of the metal
parameters had a measurable concentration but were typical for soils in the Winnipeg area.
The PAHs parameters had concentrations that were below the reportable detection limits, and
no exceedances of the guidelines were present. No further investigation is recommended for
this area. However, if staining or odours are encountered during future excavation in this area
of the Site, soil samples should be collected for laboratory analysis of metal parameters and
PAHs.
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9.0 CLOSURE

The American Soclety for Testing and Materials Standard of Practice notes that no
environmental site assessment can wholly eliminate uncertainty regarding the potential for
recognized environmental conditions in the connection with a property. Performance of a
standardized enviranmental site assessment protocol is intended to reduce, but not eliminate,
uncertainty regarding the potaential for recognized environmental conditions in connection with
the propsrty, given reasonable limits of time and costs. The findings of this investigation are
based on the interpretation of data from a limited number of boreholes and analytical results
pertaining to specific samples. The evaluation and interpretations do not preciude the existence
of chemical substances other than those identified herein, or the possibility that contamination
levels can vary between the areas of the Investigation.

This report has been prepared for the exclusive uss of the City of Winnipeg and their agent for
specific application to the property identified in this report. The environmental assessment was
conducted in accordance with generally accepted assessmant practices. No other warranty,
oxpressed or implied, is made.

We trust that this report meets your present requirements. Please contact our office if you have
any questions or if we can be of further assistance.

This Report Is also subject to the further General Conditions contained In Appendix F.
Respactively submittad,

AMEC Environment & Infrastructure,
a division of AMEC Americas Limited

Craig Blar P. Eng
Environmental Engineer

Raviewed by:

M G

Allyson Desgtosailliers, P.Eng., B.Sc. (Bio), EP
Senior Environmental Engineer
Unit Manager Winnlpeg Operations
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APPENDIX A

FIGURES




-uwx_m.u_ Emwomwxiudz_o&o._n_ Z10Z AN ‘e1eQ 000 0511~ 16805 | V/N ‘umBIg

- yewdojarsg ¥ d ‘Bujuusid
YEOLINYIN ‘DIdINNIM Bediuuim 10 AuD
1S3M INNIAV NOLSTIAVY 6v8 @INjoNIIERIjU] 'g 1UBLILIOY
% QVOH SISS31d 0081 wesus® e
INIWSSISSY LIS TVININNOHIANS It 3SVHd
NV1d NOLLYD01 3LS

DAJINNIM 40 ALID




1

PR L - A T 512 AT - Setem it

SCALE
1:2500 fmal™ ol

01020304050m

1N

CITY OF WINNIPEG

PHASE H ESA - 1500 PLESSIS ROAD

SITE AND SURROQUNDING USE PLAN

CATE 708 No. [ R [FCURE Ko £33
AUGUST 2012 WX 1682301 012 @ FIGURE 2| A

G et Ve o\ mppti o b VP ATA' | SELIH 01212 09 |Ltmg

A







T 11e4 (7]

& (R - ARSE 2 = tem. 30, T3 i~ eremrers vy

FAECY PHASE It A - 1500 PLESSIS ROAD

TME

CURRENT PUMP ISLAND AND ABANDON

LN

CITY OF WINNIPEG

USTs NORTH OF PUMP ISLAND

LATL *J6 N <AL fiie et Mo £
AUGUST 2012 WX!GQZJNI‘IMJHM-EI?G iﬂWRE .‘)l A




O3dINNIM 40 ALID




N 14 ()

2013 00 1840 ~ FESE 3 = Mow T, NI 4w - Faleesivire

/

ReRGh PHASE Ul ESA - 1800 PLESSIS ROAD

ABANDON USTs AND HYDRAULIC SYSTEM

CITY OF WINNIPEG

ASSOCIATED WITH BUILDINGS

DATE e [0 fal PGFE e B3
AUGUST 2OIZI WX169230 1 [IG25INN-D12 (B FIGURE 5| A




v [9 3snouTu © U0-INKED] 106269 LA | 2102 1SNONY J
a5 o 1914 W ovo] a gor v

OIJINNIM 40 ALID
AN
VIUV IOVHOLS TVINILYIW SNOQUYZVYH
N cPowe
QVOM §15331d 0054 - V53 11 ISVHY {ioiie
] t L > r
i

i ; ;

pIER | 5

il

i i a

{

¥

1 E & ¥ ‘-

&l

i 1 ¥

o7

TR D -
; Y ‘.'\f:?‘ o

R 8

s,

%
] :
n P

L LR

AT

T e EI5 D e - & WIEM - SvU1 @

W0 Wit e




b )

8 e it S Pt | AT <71 ) 08 iy = FENE T - Mo 0, NAT daliem = miwemsisie

CiTY OF WINNIPEG

PHASE || ESA - 1500 PLESSIS ROAD

SALT AND CUTDOOR STORAGE AREA

1 o [Ca3 Tar [WART R,
AUGUST 2012 WX 16323010 IH- 202 OB FIGURE 7| A




8 3N P 6 BE-

e Jutns

noumq 1osz69Lxm [ zioz isnony
37U e 2| TN GO | A

v

NVYOIS JONYH MOT - SLINSIY AAUNS W

A

QvOou SIS§3d 0094 - VST N ISVHA

SAOHSW

O3dINNIM 40 ALID

W P



WO ilah ()

- SN

iarthing (M)

Emwg i

PHASE Il ESA - 1500 PLESSIS ROAD

amec® =

EM SURVEY RESULTS - HIGH RANGE SCAN

N\t asterss\uutoh Sty eI\ | SEITA D) <12 G Wiy — PLSE § ~ tov. 30, 2013 &l — SustBuwssdmarsa

0 20 40 60m CITY OF WINNIPEG

3]

A

CaTE 8 e I Hr\:m IS
AUGUST 2012 WwX1892301 llsmmm-m ® FIGURE 9




OY0Y $!1SS31d 0094 - VST NASYHd

(LSO

~ IOI N9y Fl mm-wmn‘mczemm TL0Z 1snony
23] ] EnUEL St anr EiL] D34INNIM 40 ALID wgy
] 5L L
YRV I9VAHOILS 3SN43Y IS
- coouwe

e KT (U X S 81 N - AR @ FLEE~ AN T e e e, gt S

v T




AU 11

Dt _S304\ HRESTIEIN - 2012 CB Wty = FRIE 11 = Nov. 30 013 4:Thpn = emtihowncborwn

1:750

o

5

10

15m

PHASE Il ESA - 1800 PLESS19 ROAD

STREET SWEEPING STOCKPILE/STORAGE AREA

CITY OF WINNIPEG

£ b TR Wi FARE Ne [
AUGUST 2012 mtsszwl@m-mmﬂ FIGURE 11} A




v IZI 3unod NZ\IE—ID(M\IIMZGQIXM ZI0Z 1snony ]
%) Rk CaEY Tl o) 5N TV nrl

O3dINNIM JO ALID

VIHY JOVHOLS HASWIL gILVINL

QVOM S§ISSH1d 0094 - ¥S3 1) ISYHI

W
——t

wel

ai

g

[

1,720

= WY 40T TT MW - 01 BT - Sene 00

) vob 3 Lo




AT 1=t ()

PHASE Il ESA - 1500 PLESSIS ROAD

FORMER RAIL LINE

121000 [ ] e
] 10 20m CITY OF WINNIPEG DATE 272 Mo o TR e i W,
AUGUST 2012 WX1632301 mem-mm 10, FIGURE 12| A

€ \dwrs s dvtoves\spttni S\ ey Ve tat,_S384\ 1823010012010 0B 1obmy = PEMRE 19 - M, 33, 2017 AXigmn =




v

434

MR L

ln 3UN9HS NI 8 NE- L0

Fne e

xllotzsslm thoz LSNONY
Rkl 1

diNNd ¥IWHOL IHL HLIM GILVIDOSSY SLOVINI
3

S1SN ANV GNVSI

OIdINNIM 40 ALID

S

QYoM S1S6T1d 0091 - V63 1| 3SVHd

e

V'S

184+1] ejeoqIEdg)

180} ajeyding
(6001 epyoiyd
84D WNPos|
{88r) wNSSEN04
(661 WS oubey
1860 wnpfed
AAranpuod)

Hd
8rt) pg
M) g
[Ck AN
(08 | ]

(80r) X

=E)

& |
o6 g

TJ3A3T HNOLYA

oL>
LL

(TS
0007
30
L8
Pit
261

T3%004

S2

woz 0 0
|——K
TV
b e
= o T
o)yl
86 g3
B8) 24 k
[
186 X !
oo 3 7z Bl
T ) i
186 g| ;
T13AIT HNOAYA
HL33q] g
ZL-BTHL N 5
"yt 5
e - HVYS]
aLy - &% ejeuoqJealy
082¢ - {84 @jydng|
[ - (02 appoiD)
159 = {860 Wnipog
zeL - 18/84) unjssmMOd|
649 - &6 Wniseubeyy
8 L 1804 wnpE)
2% ] = Apmenpue)
151 - Hd
0£> [ (0 py
0e> P B g4
0e> 0t8l (84 7.3
Ll 0512 (o) {3
vZe et | e
[0 T4l [C2F
120 201 160r) |
[} I3 o) g
wddpoz | 137 %001 | 13431 HNOVA
o 9 ¥ Hid3ap

ZH-8ZHL

=D 1 e - St 00

v — STy LIOE W

TR



L

Gy \ it b et \ o s Vauaten_SIDA, (62301 o213 08 Hdoy - AORE 13O - He X 301 WD -

[ 2 th - X —
e > 44
TH25-12 TH26-12
DEPTH (m) 25 75 DEPTH (m) )
pH 7.53 8.03 pH 7.87
Conductivily {sg/g) 133 596 Conductwity (uglg) | 0.2
Caicium (pgig) 130 1120 Calclum (s/g) 384
Magnesium (g/g) 434 783 : T 3 Magnesium (p/g) 709
s Potassium (1g/g) 1770 141 i Potassium (pg/g) 419
DEPTH [ Sodium (ug/g) 30400 8990 b = b4 Sodium {ugig) 472
i {m) 2.5 Chionds (pg/0) 45900 | 21300 TS A % 3 Chionde (yo/g) 2430 =
.. mxga..nzq EL Saphate (yg/g) 1810 | 1730 3 i da Sulphats (wa) 32 e
(upig} 18 Bicarbonate (bg/g) 76.4 818 o / Sicarbonats (u9/g) 939
fCaiclum (ugig) 8.4 SAR w06 | 847 5 g AR SAR 333
Magnesium {/g) 28.0 . : i =
Potassium (ig/g) 87.6 . s i i 21
Sodium (ugfa) 6500 = o T A ]
Chlonde (1g/g) 8950 : ;
Sulphate (ug/g) 85.8 . & 3
Bicarbonato (ugi) | 333 4 i THet 2
L - = i . 3 DEPTH (m) 25
4 pH 888
: _. Conductvity (1g/9) 486
L [Calctum (po/g) 1520
E o ; Magnasium (pgig). 788 e
3 ; = Potassium (g/g) 178 ;
Tee Tl 2 z - Sodium {pgig) 7110
172 " - iy ] My Chioride (g/g) 13100 =
“w, . R 5 Suiphate (bgioy 105
. TH1092 : : g H — wu.w 5
18 DEPTH (m) 2.5 ]
144 pH 815
21 G y ugfg) 147
168 Calaium pgig) 81.7 [
147 [ogriagned m palg) | 538 R THe-12
Potassum {g/g) 187 M | DEPTH (m) 75
Sodium (pg/g) 55 k= 737 s bt i TH24-12
Chiorida (ug/0) 223 798 A DEPTH (m) 25
Sulphate (1g/g) 64.6 809 . A pH 757
Bicerbonate (Lg/g) 188 048 Conductivily (pg/g) 602
SAR § 217 50.4 Caicium (p949) 173
! e 940 : Magnesium (pg/g) 106
256 o m&gaA (ng/o). 455
5 5 ; um (sgfo) 380
mﬁ.s%%ha., S = Chioride (i) 1310
S an 35 : Sulphata (pg/o) 27
Bicarbonale (ig/g) 268
7 SAR 4.41
TH5-12 N S 4 3
DEPTH (m) 5 i Ny
pH | 845
3 Conductivity (ugig) | 2.06
AT TE Caiclum (pgig) 51.5
] Magnesium (ug/g) | 30.8
5 Z Potasstum (ug/g) |~ 701
2 £ Sodum (pgig) 1180
SOt AR R Chindde {13/g) 1450 2 L
Sulphsio (pg/g) 41.4
mu.ﬂsoaso?n@ m.uw o PHASE Ul ESA - 1500 PLESSIS ROAD
= LTS
e g@% IMPACTS ASSOCIATED WITH THE
1: 2500 Tﬂﬂm T SALT/SAND OUTDOOR STORAGE AREA
102030 8050m CITY OF WINNIPEG wE = T T e
AUGUST 2012 |  WX1692301 2012 @ 1 FIGURE dur A
A




03" iy ooy s yppeinte e g clion,_L %8| SFLIFAC | - TN BN TGy = LS 14 (31 - Mer M. 311 wBw -

3

TH30-12

: DERTH 125
me.: - 254 : 3 Bl VAPQUR LEVEL | Oppm
B e <0.005 ; B il <0.005
T (ot ao 03 LA 8%
E il <0.01
E (ol D.02 X soul 003 -
X i 16 . § X
F1 v 5.93 : Mﬁ..s_ nM..__o
F2 twote! 72 7 F3 (o =
F3 woral 5310 y i 1 1 <30
Fd juog) 1350 ] = ) gl
ey TH18-12
75
THID-12 VAPOUR LEVEL | 105
DEPTH ] 7.5 ot <0.005
VAPOUR LEVEL | 70ppm e s
oo <% L P )
F1 {ml <5 00
E (i =0.01
X gl =003 ”” Lo, =%
F1 vt 5.00 Lot L
F2 (g <30 Fd (g <30
F3 wom =30
i B <30
> TH31-12
A : JOEPTH 25
SSE BEL VAPOUR LEVEL | _150pm
: RS REREEY B wonl 0.006
3 £ ¥ T (g 0.1
E i 0.08
X o 034
@ ; .“ 3 : JFY o 87
; 13 F2 iwie i)
F3 wom 30000
FA s 4250
_I.,a.._ PHASE it ESA - 1800 PLESSIS AOAD
A e
gmnnv IMPACTS ASSOCIATED WITH
HYDRAULIC SYSTEM IN BUILDING A
11000 [ ey TR
10 20m CITY OF WINNIPEG _ﬂa aucusT 2012 | wk1892301
A




