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Ms. Monique Buckberger, P.Eng.
PCL Constructors Canada Inc.
PO Box 1066

1540 Gamble Place,

Winnipeg, MB 3T IN6

Dear Monique

Subject Excavation of Potentially-Impacted Soil
New Disraeli Bridge, Winnipeg, Manitoba

Tetra Tech WEI Inc. (Tetra Tech) is pleased to present this report summarizing the
excavation and off-site disposal of potentially-impacted soil as part of the land-based
construction activities for the new Disraeli Bridge over the Red River in Winnipeg, Manitoba.

Potentially-impacted soil was excavated to facilitate pile and caisson installation and footing
construction for the abutment and piers on the south side of the Red River adjacent to
Disraeli Street and Rover Avenue. A Remedial Action Plan (RAP) was submitted to Manitoba
Conservation on May 6, 2010 and approval was received on March |, 2011. A supplemental
RAP for the revised construction methodology at pier SUS was submitted to Manitoba
Conservation on April 5, 201 | and approval was received on April 14, 201 1.

Potentially-impacted soil was excavated to facilitate the relocation of site services and the
construction of new road works. The site services were underground utilities on the south
side of the river adjacent to Gladstone Street and Rover Avenue. The new underground
utilities include a 250 mm diameter watermain, a 300 mm diameter feedermain, and associated
appurtenances. The new road works consisted of the relocation of a portion of Gladstone
Street to intersect with Rover Avenue on the east side of Disraeli Freeway. A RAP for this
portion of work was submitted to Manitoba Conservation on December |, 2010 and approval
was received on March 1, 201 1.

Potentially-impacted soil was excavated to facilitate the reconstruction of existing pier 5 for
the pedestrian bridge’s south landing proximate to the intersection of Gladstone Street and
Rover Avenue. It was proposed that the excavated soil be managed in accordance with the
RAP previously submitted to Manitoba Conservation on December |, 2010. Approval was

received on October 17, 2012.

The RAPs and approvals are presented in Appendix A.
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SITE BACKGROUND

Site Setting

The Disraeli Bridge project comprised the construction of a new bridge structure spanning
the Red River. The existing roadway was realigned to the new bridge and exits and entrances
were redesigned. The new four lane bridge structure is located to the west of the existing
bridge structure. The existing Disraeli Bridge structure was reconfigured as a pedestrian

bridge.

For the purposes of the RAPs for the land-based construction activities, the new bridge site is
located between Disraeli Street and the existing Disraeli Freeway, and north of Gladstone
Street. A site plan is presented on Figure | in Appendix B. Surrounding land uses, prior to
construction of the new bridge, included the Red River to the north; Disraeli Street to the
west, across which is a playground (temporarily used as a construction yard by PCL
Constructors Canada Inc. [PCL]); the former extension of Gladstone Street to the south; and
the existing Disraeli Freeway to east, across which is commercial property. The commercial
property is occupied by Manitoba Hydro and is the location of a former manufactured gas
plant (MGP).

Overview of Site Impact

Based on information presented in the 2003 and 2006 UMA Engineering Ltd. (UMA) reports,
the potential impacts in the area of the land-based construction activities were summarized as
follows:

e Maximum historical naphthalene concentration of 8,890 mg/kg in test pit TPOI-Ol (near
piers SU4 and SUS) at 0.6 m below the base of the excavation for the outfall structure,
and a concentration of 1,300 mg/kg at 1.2 m below grade in borehole TH2K-14 (near
piers SU4 and SUS),

e Maximum historical benzo(a)pyrene concentration of 346 mg/kg in test pit TPO|-0l at
0.6 m below the base of the excavation for the outfall structure, and a concentration of
628 mg/kg in test pit TPOI-01 at 2.0 m below the base of the excavation for the outfall
structure.

e  Maximum historical ethylbenzene and xylene concentrations of 2.95 mg/kg and
1.55 mg/kg, respectively, in borehole BHO|-47 (near pier SU4) at |.4 m below grade.

e  Maximum historical concentrations of polycyclic aromatic hydrocarbons (PAHs),
phenanthrene; pyrene, benzo(a)anthracene; benzo(b)fluoranthene; benzo(k)fluoranthene;
indeno(l,2,3-cd)pyrene; and dibenzo(a,h)anthracene of 2,250 mg/kg, 1,230 mg/kg,

311 mg/kg, 225 mg/kg, 134 mg/kg, 133 mg/kg, and 25.1 mg/kg, respectively, in borehole
TH2K-14 at 1.22 m to 1.52 m below grade.

The results of the limited site investigation conducted by Wardrop Engineering Inc. in
February 2010 in the area of the land-based construction activities were summarized as
follows:

e The soil sample collected from borehole W3 (near pier SU3) at 1.5 m below grade

exhibited a naphthalene concentration of 0.270 mg/kg and a phenanthrene concentration
of 0.278 mg/kg.
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e  The soil sample collected from borehole W4 (near pier SU4) at 1.5 m below grade
exhibited an indeno(1,2,3-cd)pyrene concentration of 2.61 mg/kg, a benzo(a)pyrene
concentration of 2.74 mg/kg, a naphthalene concentration of 0.051 mg/kg, and a
phenanthrene concentration of 0.382 mg/kg.

e The soil sample collected from borehole W5 (near pier SU5) at 0.8 m below grade
revealed a benzene concentration of 2.1 mg/kg, a toluene concentration of 1.6 mg/kg, a
naphthalene concentration of 4.95 mg/kg, and a phenanthrene concentration of

0218 mg/kg.

e The soil sample collected from borehole W5 at 1.6 m below grade exhibited a benzene
concentration of 6.2 mg/kg, a toluene concentration of 3.6 mg/kg, and PHC fractions F2
and F3 concentrations of 549 mg/kg and 463 mg/kg, respectively. Acenaphthene,
benzo(a)pyrene, fluorene, naphthalene and phenanthrene were detected at
concentrations of 2.30 mg/kg, 1.23 mg/kg, 1.50 mg/kg, 22.7 mg/kg, and 3.55 mg/kg,
respectively, within the soil sample.

The results of an investigation conducted by AECOM in February 2010 in the area of pier SU5
were summarized as follows:

e The soil sample collected from borehole TH10-01 at 0.10 m to 0.30 m below grade
exhibited a naphthalene concentration of 1260 mg/kg and a benzo(a)pyrene concentration
of 134 mg/kg.

e The sample collected from borehole THI0-01 at 1.8 m to 2.0 m below grade exhibited a
naphthalene concentration of 4600 mg/kg and a benzo(a)pyrene concentration of
702 mg/kg. This sample was reportedly recovered from an apparent coal tar seam.

REMEDIAL ACTION PLANS

Exposure Pathways

The UMA report prepared for Manitoba Hydro in 2006 and entitied: Comprehensive
Environmental Management Plan for Residuals from Historical Operations at the Sutherland Avenue
Former Gas Plant identified three major human health exposure pathways:

e Direct exposure to PAH-impacted soil (i.e. dermal contact, soil ingestion, and particle
inhalation);

¢ Exposure to volatile components of subsurface coal tar impact in the outdoor
environment; and,

e Exposure to volatile components of subsurface coal tar impact via soil vapour intrusion
into the indoor environment.

The land-based construction activities for the new Disraeli Bridge did not change the
identified exposure pathways. Since the new bridge construction activities did not involve an
indoor environment, only the first two exposure pathways were considered applicable for the
RAP. Land-based activities related to the new bridge involved soil excavation for pile
placement and footing construction, as well as underground utility relocation and construction
of new road works. Access to the construction area was restricted to authorized personnel.
Authorized personnel were made aware by PCL of encountering potentially-impacted soil
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during excavation activities. Unnecessary exposure to authorized personnel was avoided
through the development and implementation of PCL’s work procedures that detailed the use
of protective clothing and respirators, and decontamination after working in the excavations
exposing potentially-impacted soil.

Description of Remedial Action Plans

The purpose of the RAPs was to address the potentially-impacted soil that may be excavated
during the land-based construction activities on the south side of the river. The RAPs
generally consisted of the following:

e Excavation of potentially-impacted soil to facilitate pile installation and footing
construction for the abutment and piers.

e Excavation of potentially-impacted soil to facilitate the relocation of underground utilities
and construction of new road works.

e Excavation of potentially-impacted soil to facilitate the reconstruction of existing pier 5
for the pedestrian bridge.

e Off-site disposal of potentially-impacted soil containing constituents of concern at
concentrations exceeding the referenced Canadian Council of Ministers of the
Environment (CCME) guidelines.

o Backfilling of excavations and around the new substructures, when necessary, with
compacted “clean” excavated material, pending confirmatory analytical results indicating
that concentrations of constituents of concern do not exceed the referenced CCME
guidelines, and/or imported “clean” backfill.

Applicable Guidelines/Standards

The UMA (2006) report referenced the CCME (2002) Residential/Parkiand soil quality
guidelines as applicable for the locations surrounding the MGP site and the riverbank. For the
purposes of the RAPs, the CCME Canadian Environmental Quality Guidelines (2007), Canada-
Wide Standard for Petroleum Hydrocarbons (PHC) in Soil (2008), and the Carcinogenic and Other
Polycydlic Aromatic Hydrocarbons (2008) soil quality guidelines were used for comparison

purposes.

It was not the intent to remediate, beyond the limits of excavation, any impacted soil that was
encountered during the land-based construction activities. The purpose was only to address
the disposal of potentially-impacted soil that was excavated during the land-based
construction activities.

Excavation of Potentially-Impacted Soil

Land-based activities related to the new Disraeli Bridge involved soil excavation at five
substructure locations for pile placement and footing construction adjacent to Disraeli Street
and Rover Avenue. Footing excavations extended to approximately 2 m below grade. Pre-
drilling for installation of the 406-mm diameter precast concrete piles at abutment SU|
extended to approximately 4.5 m (vertical pile) or 6 m (battered pile) below the base of the
footing excavation.
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Land-based activities related to the new Disraeli Bridge also involved soil excavation for the
. installation of a new watermain, feedermain, and associated appurtenances. The piping was
installed approximately 2.5 m below grade.

Land-based activities related to the pedestrian bridge involved soil excavation for the
reconstruction of existing pier 5. Excavation at pier 5 extended to approximately 3.4 m
below the existing road grade of Rover Avenue. Pre-drilling for installation of the steel
H-piles for shoring adjacent to pier 5 extended to depths of up 8 m below existing grade. Soil
was also excavated in an area directly beneath and to the west of the pedestrian bridge. The
excavation ranged from 0.3 m below grade to | m below grade and was backfilled with

100 mm (4 inch) limestone to create a temporary access road to the pedestrian bridge.

Land-based activities related to the pedestrian bridge also involved soil excavation for the
installation of a new watermain, feedermain, hydrant, and associated appurtenances. The
piping was installed beneath the existing Rover Avenue at approximately 2.5 m below grade.

Land-based activities related to the extension of Gladstone Street to Rover Avenue involved
the demolition and removal of existing bridge piers 2 to 4 to a depth of 2 m below grade and
the excavation of soil for the road base approximately 30 m long by 4 m wide and extending
to depths varying from 0.5 m to 1.5 m below grade.

During excavation, soil was assessed in the field based on visual observations, headspace
vapour concentration measurements, noticeable odours, and available analytical results from
previous investigations. Soil assessed in the field to be “clean” (i.e., no visual evidence of
impact and no noticeable odour) was stockpiled on the site for potential later use as backfill
material, pending confirmatory analytical results. The *“clean” soil was stockpiled on
polyethylene sheeting adjacent to the excavation from which the soil was removed, or
stockpiled on polyethylene sheeting in PCL’s construction yard located on the west side of
Disraeli Street.

Excavated soil assessed in the field to be potentially impacted (i.e., visual evidence of impact
and/or noticeable odours) was loaded directly onto trucks for off-site disposal, or onto
roll-off bins for temporary storage on the site.

Excavated material assessed in the field to be coal tar or coal tar-impacted (i.e. visual evidence
of coal tar) was loaded directly onto roll-off bins for temporary storage on the site. The bins
were temporarily located within a fenced area accessible only to authorized personnel. The
bins remained on the site until a sufficient quantity of the coal tar or coal tar-impacted soil has
been collected for off-site disposal.

Off-Site Disposal

Based on the results of the Wardrop and AECOM 2010 investigations, the excavated
potentially-impacted soil was considered by MidCanada Environmental Services Ltd.
(MidCanada) to be suitable for disposal its treatment facility in Il des Chenes, Manitoba.
Disposal of the impacted soil at MidCanada required approval from the Director of Manitoba
Conservation. The approval was requested by MidCanada and granted by Manitoba
Conservation.

Coal tar or coal tar-impacted soil was to remain on the site until sufficient quantity had been

accumulated to be transported for disposal to Clean Harbor’s hazardous landfill in Lambton,
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Ontario. However, to minimize potential odour issues in the adjacent residential
neighbourhood, the coal tar or coal tar-impacted soil was removed from the site for
temporary storage at MidCanada.

MidCanada sampled the soil for analysis to assess treatability to offer an alternative local
disposal option.

Confirmatory Sampling

Since it was not the intent to remediate, beyond the limits of excavation, any potentially-
impacted soil that may have been encountered during the land-based construction activities,
confirmatory sampling at the limits of the excavations was not undertaken.

INVESTIGATION RESULTS

During land-based construction activities for the new Disraeli Bridge, Tetra Tech was on the
site to assess the potentially-impacted soil that was excavated for the abutment, piers,
underground utilities, road works, and pier 5 reconstruction activities on the west side of the
Red River. The excavated soil was assessed in the field based on visual observations,
headspace vapour concentration measurements, noticeable odours, and available analytical
results from previous investigations. The following chronologically summarizes the land-based
excavation activities.

March 1011, 2011

A stockpile of soil was generated during the pre-drilling for the precast piles at abutment SUI.
The soil was assessed in the field to be “clean” (i.e., no visual evidence of impact and no
noticeable odour), pending confirmatory analytical results. One sample was collected from
the stockpile and submitted to ALS Canada Ltd. (ALS) in Winnipeg, Manitoba for analysis of
benzene, toluene, ethylbenzene, xylenes (BTEX), petroleum hydrocarbon fractions Fl to F4,
and PAHs. The analysed parameters were not detected at concentrations exceeding the
referenced environmental quality guidelines (EQG). The analytical results are presented on
Table | in Appendix C, and the laboratory reports are presented in Appendix D.

A stockpile of soil was generated during the excavation of the footings for pier SU2. The soil
was assessed in the field to be “clean” (i.e., no visual evidence of impact and no noticeable
odour), pending confirmatory analytical results. One sample was collected from the stockpile
and submitted to ALS for analysis of BTEX, petroleum hydrocarbon fractions Fl to F4, and
PAHs. PAHs, including naphthalene and phenanthrene, were detected at concentrations
exceeding the referenced EQG. The remaining analysed parameters were not detected at
concentrations exceeding the referenced EQG. The analytical results are presented on
Table | in Appendix C, and the laboratory reports are presented in Appendix D.

Prior to receiving the laboratory analytical results, the two stockpiles were combined into one
stockpile by the contractor. Based on the analytical results for the sample of soil excavated
from the footings for pier SU2, the combined stockpile was transported off the site for
disposal at MidCanada.

March 31 = April 18, 2011

Soil was excavated to facilitate the relocation of underground utilities adjacent to the new
Disraeli Bridge. Based on the soil analytical data obtained during Wardrop’s investigation in
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2010, as well as observed staining and noticeable odour, the excavated soil was considered to
be potentially impacted and was transported off the site for disposal at MidCanada.

A hydrovac was used to expose portions of the existing underground utilities. Based on the
soil analytical data obtained during Wardrop's investigation in 2010, as well as staining and
noticeable odour in the soil, the hydrovac slurry was considered to be potentially impacted
and was transported off the site for disposal at MidCanada.

Apparent coal tar-impacted soil was observed during excavation for the utility relocation.
The apparent coal tar-impacted soil was segregated directly into a roll-off bin for temporary
storage at the site. The soil was subsequently transported off the site in the roll-off bin to
MidCanada for temporary storage while determining the appropriate disposal option.
During the construction period, water accumulated in the footing excavations at pier SU2. A
sample of the water was submitted to ALS for analysis of BTEX, petroleum hydrocarbon
fractions Fl and F2, PAHs, and metals. Dissolved PAHs and metals were detected at
concentrations exceeding the referenced EQG. The analytical results are presented on
Tables 2 and 3 in Appendix C and the laboratory reports are presented in Appendix D. The
accumulated water was removed from the footing excavations for off-site disposal by A-|
Environmental Services.

April 19,2011

Soil was excavated to facilitate the construction of the footings at pier SU3. Based on the soil
analytical data obtained during Wardrop's investigation in 2010, as well as observed staining
and noticeable odour, the soil was considered to be potentially impacted and was transported
off the site for disposal at MidCanada.

Apparent coal tar impacted-soil was observed during the excavation at pier SU3. The
apparent coal tar-impacted soil was segregated directly into a roll-off bin for temporary
storage at the site. The soil was subsequently transported off the site in the roll-off bin to
MidCanada for temporary storage while determining the appropriate disposal option.

June 10, 2011

Soil was excavated in the vicinity of the proposed pier SU4 as part of the site preparation
activities. Based on the soil analytical data obtained during Wardrop’s investigation in 2010,
the excavated soil was considered to be potentially impacted and was transported off the site
for disposal at MidCanada.

June 14, 2011

Soil was excavated to facilitate the construction of the footings at pier SU4. Based on the soil
analytical data obtained during Wardrop’s investigation in 2010, as well as observed staining
and noticeable odour, the soil was considered to be potentially impacted and was transported
off the site for disposal at MidCanada.

Boreholes were drilled by Manitoba Hydro to the south of abutment SU| to facilitate the
installation of poles for temporary street lighting. A composite soil sample was collected from
the drill cuttings and submitted to ALS for analysis of BTEX, petroleum hydrocarbon fractions
Fl and F2, and PAHs. Naphthalene was detected at a concentration exceeding the
referenced EQG. The remaining analysed parameters were not detected at concentrations
exceeding the referenced EQG. The analytical results are presented on Table | in
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Appendix C, and the laboratory reports are presented in Appendix D. Based on the analytical
results, the drill cuttings were transported off the site for disposal at MidCanada.

July 7, 2011

Soil was excavated from pits to facilitate the installation of relocated underground utilities
along Gladstone Street. Based on the observed staining and noticeable odour, the soil was
considered to be potentially impacted and was transported off the site for disposal at
MidCanada.

During the construction period, water accumulated at the base of some pits. Based on
previous analytical results, the water in the pits was considered to be potentially impacted.
The accumulated water was removed from the pits for off-site disposal by A-1 Environmental
Services.

August |8 - September 23, 2011

Soil cuttings were generated during drilling to facilitate the construction of the five caissons at
pier SU5. Based on historical soil analytical data, as well as observed staining and noticeable
odour, the soil was considered to be potentially impacted and was transported off the site for
disposal at MidCanada.

Apparent coal tar-impacted soil was observed during the drilling of three of the five caissons.
The apparent coal tar-impacted soil was segregated directly into a roll-off bin for temporary
storage at the site. The soil was subsequently transported off the site in the roll-off bin to
MidCanada for temporary storage while determining the appropriate disposal option,

Water that accumulated in the containment sleeves of each caisson was removed for off-site
disposal by A-1 Environmental Services.

November 15, 2011

Soil was excavated at the base of existing bridge pier 6 to facilitate the erection of scaffolding
for pier rehabilitation activities. Based on historical soil analytical data, the soil was expected
to be potentially impacted and was transported off the site for disposal at MidCanada.

November 28 - 29, 2012

Soil cuttings were generated during pre-drilling to facilitate the installation of H-piles for
shoring during the reconstruction of existing bridge pier 5 at the pedestrian bridge. Based on
historical soil analytical data, as well as observed staining and noticeable odour, the soil
cuttings were placed in a roll-off bin for temporary storage at the site. Apparent coal tar-
impacted soil was also observed during the pre-drilling. The apparent coal tar-impacted soil
was segregated directly into a separate roll-off bin for temporary storage at the site. One
waste characterization sample was collected from the apparent coal tar-impacted soil. The
analytical results were submitted to MidCanada. Based on analytical results, the two roll-off
bins were subsequently transported off the site for disposal at MidCanada. The analytical
results are presented on Table | in Appendix C, and the laboratory reports are presented in
Appendix D.
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December 3 - 4, 2012

Soil was excavated to facilitate the reconstruction of existing bridge pier 5 at the pedestrian
bridge. Based on soil analytical data from November 2012, the soil was expected to be
potentially impacted and was transported off the site for disposal at MidCanada.

March 25, 2013

Soil was excavated to facilitate the reconstruction of existing bridge pier 5 at the pedestrian
bridge. Based on soil analytical data from November 2012, the soil was expected to be
potentially impacted and was transported off the site for disposal at MidCanada.

July 10, 2013

Soil was excavated from the bank of the Red River, on the west side of the pedestrian bridge,
for the purpose of extending the existing temporary access road up to and beneath the
pedestrian bridge. Based on field observations, noticeable odour, and historical soil analytical,
the soil was expected to be potentially impacted and was transported off the site for disposal
at MidCanada. One waste characterization sample of the excavated soil was collected and the
analytical results were submitted to MidCanada. The analytical results are presented on
Table | in Appendix C, and the laboratory reports are presented in Appendix D.

Road base material consisting of 100 mm (4 inch) limestone rock was placed on top of a
geotextile fabric, along the length of the temporary access road extension, which was
subsequently left in place as rip-rap.

July 12 = August 7, 2013

Soil was excavated from pits, on Rover Avenue, to facilitate the installation and connection of
a new watermain, and associated fixtures, to the new watermain running beneath the
pedestrian bridge. Based on the analytical data from November 2012, observed staining and
noticeable odour, the soil was considered to be potentially impacted and was transported off
the site for disposal at MidCanada. Apparent coal tar-impacted soil was observed when two
abandoned pipes were uncovered during the excavation of one of the pits. The apparent coal
tar-impacted soil was segregated directly into a lined roll-off bin and stored on the site
pending analytical results. Three waste characterization samples were collected (two from
soil excavated from the pits and one from the apparent coal tar-impacted soil in the roll-off
bin) and the analytical results were submitted to MidCanada. The analytical results are
presented on Table | in Appendix C, and the laboratory reports are presented in

Appendix D. The excavated soil was subsequently transported off the site to MidCanada.

Water that accumulated in the pits was removed for off-site disposal by A-1 Environmental
Services.

July 20 - 25, 2013

Soil was excavated from the area beneath the former Disraeli Bridge footprint on the south
side of Rover Avenue to the existing road surface of Gladstone Street, for the purpose of
creating a new road bed for the Gladstone Street extension north to Rover Avenue. Based
on field observations of staining, odour and debris, the soil was expected to be potentially
impacted. The soil was excavated and stockpiled on the site until it could be transported off
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the site for disposal at MidCanada. Five waste characterization samples were collected from
the soil stockpile and the analytical results were submitted to MidCanada. The analytical
results are presented on Table | in Appendix C, and the laboratory reports are presented in

Appendix D.

Off-Site Disposal

Based on the load summaries provided by MidCanada, approximately 3269 tonnes of
excavated potentially-impacted soil were transported off the site for disposal at the
MidCanada soil treatment facility in lll des Chenes, Manitoba.

Based on the load summaries provided by MidCanada, four roll-off bins containing
approximately 44 tonnes of apparent coal tar-impacted soil were transported to MidCanada
for temporary storage while determining the appropriate disposal option. Three of the roll
off bins were sampled and analysed by MidCanada in April 2012 to assess the suitability for
local treatment and disposal. The impacted soil was determined by laboratory analysis to be
suitable for treatment by MidCanada. The soil was subsequently treated and disposed at
MidCanada's fadility. The laboratory report presenting the analytical results for a soil sample
collected from the soil treated in April 2012 was provided by MidCanada and is attached in
Appendix D. The fourth roll-off bin was transported to MidCanada in july 2013. The
analytical results of the waste characterization sample, taken from the soll in the roll-off bin,
were submitted to MidCanada to determine disposal options. The laboratory report
presenting the analytical results for the waste characterization sample collected in july 2013 is
attached and in Appendix D.

Please contact Andrew Eason at (204) 954-6843 if you have any questions or comments.

Sincerely Reviewed by

TETRA TECH WEI INC.

Andrew Eason, P.Eng. \a*
Senior Environmental Engineer % <-

oy Gregoire, P.Eng., P.Geo.
o %%+ Senlor Environmental Engineer

AE/ac REETR S

Copy Chris Fisher, PCL Constructors Canada Inc.

Attachments

Appendix A — RAPs and Approvals m
Appendix B - Figure Certificate of Authorizaiion
Appendix C - Tables TETRA TECH WEI Inc.
Appendix D — Laboratory Reports No.5313  Date: Apri1 30,2014
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Limitations

The scope of this report is limited to the matters expressly covered and is intended solely for
the client to whom it is addressed. Tetra Tech WEI Inc. makes no warranties, expressed or
implied, including without limitation, as to the marketability of the site, or fitness for a
particular use. The assessment was conducted using standard engineering and scientific
judgment, principles and practices, within a practical scope and budget. It is partially based on
the observations of the assessor during the site visit, in conjunction with archival information
obtained from a number of sources, which are assumed to be correct. Except as provided,
Tetra Tech WEI Inc. has made no independent investigations to verify the accuracy or
completeness of the information obtained from secondary sources or personal interviews.
Generally, the findings, conclusions, and recommendations are based on a limited amount of
data (e.g., the number of sample points, and the number of samples submitted for laboratory
analyses) interpolated between sampling points, and the actual conditions (e.g., the type, level,
and extent of impacted media) on the property may vary from that described above. Any
findings regarding site conditions different from those described above upon which this report
is based will consequently change Tetra Tech WEI Inc.’s conclusions and recommendations.

Third Party Disclaimer

The content of this document is not intended for the use of, nor is it intended to be relied
upon by any person, firm or corporation, other than the client and Tetra Tech WEI Inc. Tetra
Tech WEI Inc. denies any liability whatsoever to other parties for damages or injury suffered
by such third party arising from use of this document by them, without the express prior
written authority of Tetra Tech WEI Inc. and our client. This document is subject to further
restrictions imposed by the contract between the client and Tetra Tech WEI Inc. and these
parties' permission must be sought regarding this document in all other circumstances.
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Mr. Randy Webber
Regional Supervisor
Winnipeg District
Manitoba Conservation
160 — 123 Main Street
Winnipeg, MB R3C |AS

Dear Mr. Webber

Subject Remedial Action Plan
Adjacent to the Disraeli Bridge - Winnipeg, Manitoba

Wardrop Engineering Inc. (Wardrop) is planning to proceed with the offsite disposal of
potentially impacted soil excavated as part of the land-based construction activities for the
new Disraeli Bridge over the Red River in Winnipeg, Manitoba. The potentially impacted soil
will be excavated to facilitate pile installation and footing construction for the abutment and
piers on the south side of the river adjacent to Disraeli Street and Rover Avenue. The area of
the land-based construction activities is shown on Figure |, attached. Our proposed remedial
action plan (RAP) is detailed in the following sections.

PROJECT DESCRIPTION — DISRAELI BRIDGE PROJECT

The Disraeli Bridge project will comprise the construction of a new bridge structure spanning
the Red River. The existing roadway will be realigned to the new bridge and exits and
entrances will be redesigned. The new four lane bridge structure will be located to the west
of the current structure. The current bridge structure will be converted to a pedestrian
bridge.

SITE BACKGROUND

Site Setting

The site is located between Disraeli Street and Disraeli Freeway, and north of Gladstone
Street. A site plan is presented on Figure |, attached. The area encompasses 2 grassed area
as well as a portion of the riverbank. Surrounding land uses include the Red River to the
north; Disraell Street to the west, across which is a playground; the extension of Gladstone
Street to the south; and Disraeli Freeway to east, across which is commercial property. The
commercial property is occupied by Manitoba Hydro and is the location of a former
manufactured gas plant (MGP).

PEOPLE, PASSION, PERFORMANCE. | 400 - 386 Broadway, Winnipeg, Manitoba R3C 4M8, Canada
TRUSTED GLOBALLY, | Tel 204.956.0980 Fax 204.957.5389 www.wardrop.com
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Site Investigations

The report prepared for Manitoba Hydro by UMA Engineering Ltd. (UMA) and dated
December 2003 provided a summary of the numerous investigations that have been
conducted at the site of the former MGP as well as along the river bank adjacent to Rover
Avenue. The following summarizes the investigations in the area of the Disraeli Bridge project
site located to the west of the existing Disraeli Bridge.

Disraeli Street was assessed by the City of Winnipeg during a sewer upgrade program. The
date of the assessment is unknown. Test drilling was conducted along Disraeli Street prior to
the sewer upgrading, and with exception of impacted soils near the gate chamber and outfall
structure at the intersection of Disraeli Street and Rover Avenue, no evidence of impact was
reported to have been detected within the remaining test holes.

In 2000, an investigation was conducted west of the Disraeli Bridge along the bank of the
river. Eight boreholes (TH2K-11 to TH2K-16, TH2K- 19 and TH2K-20) and one test pit
(TP99-2) were advanced within the inmediate area of existing bridge pier 5. Visual impacts of
liquid coal tar, staining, and odours were noted in all boreholes at depths between 1.! m and
4.6 m below grade. Staining at a depth of 0.3 m below grade was noted in borehole TP99-2.

In 2001, an investigation was conducted on the south bank of the Red River, west of the
Disraeli Bridge. The assessment included the advancement of a test pit (TPOI-01) at the base
of the excavation for the construction of the outfall structure and two boreholes (BH0{-47
and BHO1-48) drilled to the west of the outfall structure. Coal tar related hydrocarbon
impacts were detected in soil samples recovered from test pit TPO1-01, and from borehole
BHOI1-47. Liquid coal tar was also observed within the excavated test pit.

In 2002, an investigation included the advancement of a borehole MW-29 to the southwest of
the outfall structure and completion of the borehole as a nested piezometer. Naphthalene
and BTEX impacts were detected in soil samples recovered from the borehole at depths
greater than 5 m.

In February 2010, Wardrop completed a limited subsurface investigation at five of the planned
substructure units for the new Disraeli Bridge. The investigation was conducted to the west
of the existing bridge on the south bank of the Red River. The purpose of the investigation
was to characterize the impacts (if any) within the soils that will be excavated during the
installation of the piles and substructure footings SU! to SUS. The investigation included the
manual advancement of one borehole to a depth of 2 m below grade in the location of SUS;
the mechanical advancement of three boreholes to a depth of 3 m below grade in the location
of SU2, SU3, and SU4; and the mechanical advancement of one borehole to a depth of 6 m
below grade in the location of SUI.

In February and March 2010, AECOM conducted a sediment sampling program as part of
Manitoba Hydro’s 2009/2010 Sutheriand Environmental Management Plan. The sampling
program included the mechanical advancement of a borehole to a depth of 7.3 m below grade
at substructure footing SUS.
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Site Geology

The native subsurface soils in the general area of the site are highly variable and consist of
interbedded layers of low to high plastic clay, low plastic silt, and fine grained sand. Glacial till
underiies the lacustrine materials at depths ranging from 8.2 m to 15.6 m below grade, and
consists primarily of silt, although some gravel and sand are also present. According to the
Geological Engineering Maps and Report produced by the former University of Manitoba
Department of Geological Engineering in 1983, the carbonate bedrock in the area of the site
is of the Selkirk Member and consists of mottled, fossiliferous dolomitic limestone, with
abundant chert nodules in the upper limestone layer. Based on previous investigations in the
vicinity of the site, bedrock is encountered at approximately 33 m below grade.

Based on the Wardrop investigation in February 2010, the site stratigraphy comprised clay fill
from grade to a depth ranging from 0.8 m to 1.8 m below grade, underlain by silt, with varying
percentages of clay to the maximum depth of the boreholes (3 m to 6 m.below grade) for
boreholes advanced in planned substructure locations SUI to SU4. The remaining borehole
was advanced in the planned pier location SUS at the interface of the river bank and shoreline,
which comprised silt with varying amounts of clay from grade to the depth of the borehole at
2 m below grade. An apparent odour and/or petroleum hydrocarbon sheen was noted at

0.8 m and 1.6 m below grade.

Site Hydrogeology

Primarily low permeability tills and glaciolacustrine silt and clay deposits dominate the area
with the exception of locations along the floodplains of the river where permeabilities may be
greater. Fractures in the glaciolacustrine siits and clays, as well as in the till deposit, can be a
source of greater permeabilities.

The major underlying aquifer in the Winnipeg area is the upper 15 m to 30 m fractured zone
of the Upper Carbonate Aquifer. The aquifer is somewhat confined by the overburden and
underlying lower permeability carbonate bedrock.

Prior to the development of the aqueduct system which supplies the City of Winnipeg with
potable water, the Upper Carbonate Aquifer was an important source of water for both
municipal and industrial use. The Upper Carbonate Aquifer remains a potable water source in
areas bordering the City (east of the Red River) and for some industrial use within Winnipeg.
It is known that the Red River supplied process water to the former MGP.

The Lower Carbonate Aquifer occurs in the bottom 7.5 m to 15 m of the Red River
formation, along the interface of the upper shale unit of the Winnipeg formation. This aquifer
is of limited use for potable water supply. The Winnipeg Formation contains an upper
sandstone aquifer which ranges in thickness form 6 m to 12 m and a lower sandstone aquifer
approximately 3 m thick. Both sandstone aquifers contain non-potable saline waters.

NATURE AND EXTENT OF IMPACT

Overview of Site Impact

Based on information presented 2003 and 2006 UMA reports, the potential impact in the area
of the land-based construction activities can be summarized as follows:
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Maximum historical naphthalene concentration of 8890 mg/kg in test pit TPOI-0l at 0.6 m
below the base of the excavation for the outfall structure, and a concentration of
1300 mg/kg at 1.2 m below grade in borehole TH2K-14.

Maximum historical benzo(a)pyrene concentration of 346 mg/kg in test pit TP0I-0] at
0.6 m below the base of the excavation for the outfall structure, and a concentration of
628 mg/kg in test pit TPOI-0l at 2.0 m below the base of the excavation for the outfall
structure.

Maximum historical ethylbenzene and xylene concentrations of 2.95 mg/kg and
1.55 mg/kg, respectively, in borehole BHOI-47 at 1.4 m below grade.

Maximum historical concentrations of polycyclic aromatic hydrocarbons (PAHSs),
phenanthrene; pyrene, benzo(a)anthracene; benzo(b)fluoranthene; benzo(k)fluoranthene;
indeno(1,2,3-cd)pyrene; and dibenzo(a,h)anthracene of 2250 mg/kg, 1230 mg/kg,

311 mg/kg, 225 mg/kg, 134 mg/kg, 133 mg/kg, and 25.1 mg/kg in borehole TH2K-14 at’
1.22 m to 1.52 m below grade, respectively.

The results of the limited site investigation conducted by Wardrop in February 2010 in the
area of the land-based construction activities can be summarized as follows:

The soil sample collected from borehole W3 at 1.5 m below grade exhibited a
naphthalene concentration of 0.270 mg/kg and a phenanthrene concentration of
0.278 mg/kg.

The soil sample collected from borehole W4 at 1.5 m below grade exhibited an
indeno(1,2,3-cd)pyrene concentration of 2.6]1 mg/kg, a benzo(a)pyrene concentration of
2.74 mg/kg, a naphthalene concentration of 0.05| mg/kg, and a phenanthrene
concentration of 0.382 mg/kg.

The soil sample collected from borehole W5 at 0.8 m below grade revealed a benzene
concentration of 2.1 mg/kg, a toluene concentration of 1.6 mg/kg, a naphthalene
concentration of 4.95 mg/kg, and a phenanthrene concentration of 0.218 mg/kg.

The soil sample collected from borehole W5 at 1.6 m below grade exhibited a benzene
concentration of 6.2 mg/kg, a toluene concentration of 3.6 mg/kg, and PHC fractions F2
and F3 concentrations of 549 mg/kg and 463 mg/kg, respectively. Acenaphthene,
benzo(a)pyrene, fluorene, naphthalene and phenanthrene were detected at
concentrations of 2.30 mg/kg, 1.23 mg/kg, 1.50 mg/kg, 22.7 mg/kg, and 3.55 mg/kg,
respectively, within the soll sample.

The analytical results are presented on Table |, attached.

The results of the investigation conducted by AECOM in February 2010 in the area of the
substructure pler location SUS can be summarized as follows:

The soil sample collected from borehole TH10-01 at 0.10 m to 0.30 m below grade
exhibited PAHs including a naphthalene concentration of 1260 mg/kg and a
benzo(a)pyrene concentration of 134 mg/kg.

The sample collected from borehole TH10-01 at 1.8 m to 2.0 m below grade exhibited
PAH:s including a naphthalene concentration of 4600 mg/kg and a benzo(a)pyrene
concentration of 702 mg/kg. This sample was reportedly recovered from a coal tar seam.

Applicable excerpts from the AECOM analytical tables are presented as Table 2, attached.
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REMEDIAL ACTION PLAN

Exposure Pathways

The UMA report prepared for Manitoba Hydro in 2006 and entitled: Comprehensive
Environmental Management Plan for Residuals from Historical Operations at the Sutherland Avenue
Former Gas Plant identified three major human heaith exposure pathways:

e Direct exposure to PAH-impacted soll (i.e. dermal contact, soil ingestion, and particle
inhatation);

e Exposure to volatile components of subsurface coal tar impact in the outdoor
environment; and,

e Exposure to volatile components of subsurface coal tar impact via soil vapour intrusion
into the indoor environment.

The land-based construction activities for the new Disraeli Bridge will not change the
identified exposure pathways. Since the new bridge construction activities will not involve an
indoor environment, only the first two exposure pathways are considered applicable for this
RAP. Land-based activities related to the new bridge will involve soll excavation at five
locations for pile placement and footing construction. Access to the construction area will be
restricted to authorized personnel. Authorized personnel will be aware of encountering
potentially impacted soil in the excavations. Unnecessary exposure to authorized personnel
will be avoided through the use of protective clothing and respirators; and decontamination
after working in the excavations exposing potentially impacted soil.

Description of Remedial Action Plan

The purpose of the RAP is to address the potentially impacted soil that may be excavated
during the land-based construction activities on the south side of the river adjacent to Disraeli
Street and Rover Avenue. The remedial action will consist of the following:

o Excavation of potentially impact soil at five locations to facilitate pile installation and
footing construction for the abutment and piers on the south side of the river adjacent to
Disraeli Street and Rover Avenue.

e Offsite disposal of potentially impacted soil containing chemicals of concern at
concentrations exceeding the applicable Canadian Council of Ministers of the
Environment (CCME) guidelines.

e  Backfilling around the new substructures with compacted “clean” excavated material,
pending confirmatory analytical results indicating that concentrations of chemicals of
concern do not exceed the applicable CCME guidelines, and/or imported clean bacidill. -

Applicable Guidelines/Standards

The UMA (2006) report referenced the CCME (2002) Residential/Parkland soil quality
guidelines as applicable for the locations surrounding the MGP site and the riverbank. For the
purposes of this RAP, the current CCME Canadian Environmental Quality Guidelines (2007),
Canada-Wide Standard for Petroleum Hydrocarbons (PHC) in Soil (2008), and the Carcinogenic and
Other Polycydlic Aromatic Hydrocarbons (2008) soil quality guidelines have been used for
comparison purposes.
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Applicable Guidelines/Standards (cont'd)

It is not the intent to remediate, beyond the limits of excavation, any impacted soil that may
be encountered during the land-based construction activities. The purpose is only to address
impacted soil that may be excavated during the land-based construction activities.

Excavation of Potentially Impacted Soil

Land-based activitles related to the new Disraeli Bridge will involve soil excavation at five
substructure locations for pile placement and footing construction on the south side of the
river adjacent to Disraell Street and Rover Avenue. Footing excavations will extend to
approximately 2 m below grade. Pre-drilling for installation of the 406-mm diameter precast
concrete piles at the south abutment SU{ will extend to approximately 4.5 m (vertical pile) or
6 m (battered pile) below the base of the footing excavation. An estimated total of 650 m’ of
soil will be excavated from the five substructure locations. Based on readily available
information and the recent analytical results, the 650 m® of excavated soil include an estimated
70 m? of “clean” soil from substructures SU! and SU2, and an estimated 580 m® of potentially
impacted soil from substructures SU3, SU4 and SUS.

During excavation at each of the five locations, soll will be assessed in the field based on visual
observations, headspace vapour concentrations measured with GasTECH™ combustible gas
indicator, noticeable odours, and available analytical results from previous investigations. Soil
assessed in the field to be “clean” (i.e., no visual evidence of impact and no noticeable odour)
will be stockpiled on the site for later use as backfill material, pending confirmatory analytical
results. The “clean” solil will be stockpiled on polyethylene sheeting adjacent to the
excavation from which the soll was removed.

Excavated soil assessed in the fleld to be impacted (Le., visual evidence of impact and/or
noticeable odours) will be loaded directly onto trucks or Into roll-off bins for offsite disposal.
In the event that trucks or bins are not Inmediately available, the soil will be temporarily
stockpiled on polyethylene sheeting adjacent to the excavation from which it was removed,
The stockpile will also be covered with polyethylene sheeting until it is removed for offsite
disposal. Any stockpile will be located within a fenced area accessible only to authorized
personnel.

Excavated material assessed in the field to be coal tar or coal tar-saturated (i.e. visual evidence
of coal tar) will be loaded directly onto roll-off bins for temporary storage on the site. The
bins will be located within a fenced area accessible only to authorized personnel. The bins will
remain on the site until a sufficient quantity of the coal tar or coal tar-saturated soil has been
collected for offsite disposal.

Site Restoration

The excavated areas will be backfilled with clean compacted fill material to either existing
grade or to the design grade set out by the new bridge construction. Any subsequent finish
grading and landscaping will be in accordance with the new bridge construction.
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Off-Site Disposal -

Based on the results of the Wardrop and AECOM 2010 investigations, the excavated
potentially impacted soil will be suitable for disposal at MidCanada Environmental Services
treatment facility in lll des Chenes, Manitoba. Disposal of the impacted soil at MidCanada will
require approval from the Director of Manitoba Conservation. The approval will be
requested by MidCanada.

Coal tar and coal tar-saturated soil will be transported to Clean Harbor’s hazardous landfill in
Lambton, Ontario.

Confirmatory Sampling

Since it is not the intent to remediate, beyond the limits of excavation, any impacted soil that
may encountered during the land-based construction activities, no confirmatory sampling at
the limits of the excavations is proposed.

Equipment Decontamination

Excavating and pile drilling equipment that comes in contact with impacted soil will be
decontaminated prior to that equipment leaving the site. Loose or visible soil will be scraped
or brushed off the equipment. The equipment will then be pressured washed. The wash
water will be collected on the site for subsequent disposal pending analytical results. Soil and
solids from the decontamination process will be disposed at the MidCanada facility.

Closure Report

Following the completion of the site activities, Wardrop will prepare a closure report
summarizing the site activities and including any soil analytical data.

Please contact Andrew Eason at (204) 988-0536 if you have any questions or comments.
Sincerely Reviewed by

WARDROP ENGINEERING INC. WARDROP ENGzRING INC.
Shauna Zahariuk, B.Env.Sc., CEPIT Andrew Eason, P.Eng.
Environmental Scientist Senior Environmental Engineer

AE/pp

Attachments
Figure |
Table |
Table 2
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LIMITATIONS

The scope of this report is limited to the matters expressly covered and is intended solely for
the client to whom it is addressed. Wardrop makes no warranties, expressed or implied,
including without limitation, as to the marketability of the site, or fitness for a particular use.
The assessment was conducted using standard engineering and scientific judgement, principles
and practices, within a practical scope and budget. It is partially based on the observations of
the assessor during the site visit, in conjunction with archival information obtained froma
number of sources, which is assumed to be correct. Except as provided, Wardrop has made
no independent investigations to verify the accuracy or completeness of the information
obtained from secondary sources or personal interviews. Generally, the findings, conclusions,
and recommendations are based on a limited amount of data (e.g., the number of boreholes
drilled, and the number of water samples submitted for laboratory analyses) interpolated
between sampling points, and the actual conditions (e.g,, the type, level, and extent of
impacted media) on the property may vary from that described above. Any findings regarding
site conditions different from those described above upon which this report is based, will
consequently change Wardrop's conclusions and recommendations.

DISCLAIMER

This Wardrop Engineering report has been prepared in response to specific requests for
services from the client to whom it is addressed. The content of this document is not
intended for the use, nor is it intended to be refied upon, by any person, firm, or corporation
other than the client of Wardrop Engineering to whom it is addressed. Wardrop denies any
liability whatsoever to other parties who may obtain access to this Document by them,
without express prior written authority of Wardrop Engineering and its client who has
commissioned this Document.

ELLIR 1000070300-L TR-Y0003-02 (Randy Webber - RAP - M Conservation).doc



__ o

]

CChH O

b

VARDROP S = S B
},“ - e | (@) Plenary @
18 N — . . T Y T— DRAMNG Roads »
T e, T S ]
N - BRIDGES PROJECT —
:‘__"_\ . ——F ar 1o o ors ° "“m""' -
- 3 M GOWAM-EVIIRLL L= 2 e _
ry it e ey Ly b L S e — = .. L 3 RVER BRIDGE
mh'_m_—l& el el e
!




TABLE 1

Soll Sample Laboratory Analytical Results - February 2010
Disraell Bridge - South River Bank / West of Bridge

Bold Text = Laboratory anslytical results in axcess of the referenced guidelines

Lsboratory Analytical Results (mg/kg) Ema:uul
Laboratory Anaiyses wi w2 w we we Ouidetne 48
38m i5m 15m 15m 0.8m 18m {mg/kg)
[STEX _ e o ]
_ Borzens L <0.0050 <0.0050 0.010 0.007 21 6.2 60/10
| Tolene o <0.010 <0.010 0.01 <0.010 1.6 a8 110/0.10
 Etybenzens <0.050 <0.050 <0050 <0.050 <0.080 02 120/50
Xylenes <0.10 <0.10 <0.10 <0.10 02 1.7 685/37
_F1-BTEX (>nC¢nC, <10 <10 <10 <10 <10 <10 210/970
________ <10 <10 <10 <10 108 549 150/ 150
58 <50 L1 250 118 463 1300 /300
<50 <50 <50 122 <50 109 5800 /2800
Polycyclic Aromatic Hydrocarbone (PAHs) ] ] o B
Acsnaphthene <0.010 <0.010 <0.010 <0.010 0.051 2.3 0.28
Acenaphtiylene <0.010 <0.010 0.118 0.687 0.038 0.135 320
Acridine <0.050 <0.050 <0.050 <0.050 «0.050 <0.050 NG
Antivacens <0.010 <0.010 0.100 0.138 0.114 1.22 25
Benzo(a)anthracens <0010 0.017 0.5% 0.757 0.357 137 6.2
Benzo(a)pyrens <0010 <0,010 0.595 2.7¢ 0.331 1.23 08
Benzo(b)ivoranthene <0.010 <0.010 0.678 2.18 0.281 114 8.2
Benzo(ghl)perylene <0010 <0.010 0.344 408 0.111 0.661 NG
Benzo(k)uoranthens <0.010 <0.010 0.235 0.941 0.141 0.740 6.2
Chrysene <0.010 <0.010 0238 0.701 0.14 140 8.2
Dibanzo(ahjanthracene <0.010 <0.010 0.055 0.356 0.020 0.115 1.0
Fluoranthene <0.010 0.013 0474 0.762 0.411 3.08 154
Fluorene <0.010 <0.010 <0.010 <0010 0.052 1.50 03
Indena(1,2,3 cd)pyrene <0.010 <0.010 0375 2.61 0.152 0.940 1.0
1-Methyl Nsphthalene <0.010 <0.010 0.084 <0.010 0.047 261 NG
2-Methy! Naphthalene <0.010 <0.010 0.053 <0.010 0.042 247 NG
Naphthalene <0010 <0.010 0.270 0.051 495 227 0.013
Phenanthrens <0.010 <0.010 0.278 0.382 0.218 .55 0.046
Pyrene <0.010 0.014 0.527 1.08 0.373 235 17
Quinoline <0.050 <0.050 <0.050 <0.050 <0.050 <0.050 NG
n Size
<75 um 400 98.0 34.0 760 84.0 84.0 NG
>75 um 60.0 2.0 6.0 24.0 6.0 6.0 NG
{Molsture Content !1_‘) 24.2 24.1 17.8 254 33.3 304 NG
Noies:

! CCME. Canadisn Environmental Qualily Guidefines (2007), Rasidential / Perkiand, fine-grained / coarss-grained, eco soll contact and groundwater check (squatic ife).
2 CCME, Canede-Wide Standard for Petroleumn Hydrocarbons in Soll (2008), Residential, fine-grained / coarse-grained, eco soll contact and protection of aquatic life.
3CCME, Carcinogenic and Other Polycyciic Aromelic Hydrocabrons (PAHS) (2008), Residential / Parkland, soll contact and protection of freshwater ife.

1000070300
Analytical Tables.xisTable 1 - Soll Anelytical



TABLE 2
AECOM Sediment and Soll Sample Laboratory Analytical Results - February 2010
Disraell Bridge - SUS / South River Bank / West of Bridge
Sampie Name Sample Name @ Depth (m) / Date :
TH1001 @ TH10-01 @ THI0-01Q@ | TH10-01@ | TH10-01@ | TH10-01 @ | THI0-01@ | THI0-01Q
Parameter 0-10CM 10-30Cm°* 18-20" 34 4.0-4.1 4.9-5.0 84-6.7 70-73
02/03/2010 02/03/2010 2124/2010 2/24/2010 2124/2010 2/24/2010 224/2010 2/24/2010
Sand Content 5 13 62 79 44 59 2 44
% Silt Content 26 25 20 8 34 22 25 40
% Content 69 62 18 13 23 19 73 16
<0.010 1260 0.181 0.0047 0.0071 0.0034 0.0125 0.0025
2-Methyl Naphthalene <0.010 180 18.1 0.47 0.71 0.34 1.25 0.256
1-Mettwi Naphthalene <0.010 119 4.35 <0.0050 <0.0050 <0.0050 <0.0060 <0.0050
40.4 0.576 <0.010 <0.010 <0.010 <0.010 <0.010
195 14.8 0.013 <0.010 <0.010 <0.010 <0.010
141 9.19 <0.030 <0.030 <0.030 <0.030 <0.030
589 4600 0.088 0.108 0.079 <0.010 <0.010
169 1160 0.012 <0.010 0.011 <0.010 <0.010
385 170 0.015 <0.010 0.011 <0.010 <0.010
338 153 <0.010 <0.010 <0.010 <0.010 <0.010
145 3360 0.088 0.012 0.022 <0.010 <0.010
129 1250 0.017 <0.010 <0.010 <0.010 <0.010
149 4080 0.173 0.017 0.046 0.018 <0.010
43 1390 0.084 <0.010 0.031 <0.010 <0.010
134 1790 0.061 <0.010 0.023 <0.010 <0.010
97.2 23590 0.089 <0.010 0.033 0.011 <0.010 |
12.9 673 0.026 <0,010 0.017 0.012 <0.010
55.6 732 0.025 <0.010 0.014 <0.010 <0.010
<0.25 477 <0.010 <0.010 <0.010 <0.010 <0.010 -
<20 160 <0.010 <0.010 <0.010 <0.010 <0.010
3886.1 702 0.019 <0.010 <0.010 <0.010 <0.010
378 <0.010 <0.010 <0.010 <0.010 <0.010
38.7 <0.010 <0.010 <0.010 <0.010 <0.010
interim Sediment Quality Guidelines (PEL) for Freshwater, Update 2007. 255 <0.010 <0.010 <0.010 <0.010 <0.010
<25 <0.050 <0.050 <0.050 <0.050 <0.050
<20 <0.050 <0.050 <0.060 <0.050 <0.050
22630.7 0.728 0.278 0.345 01471 0.16
- MDL adjusted for required ditution or sample matrix effects Notes:
CCME, Interim Sediment Quality Guidelines (PEL) for Freshwater, Update 2007.
Al anaiytical results provided to Wardrop by AECOM All concentrations in mg/kg
~ indicates no criteris
N/A - not sppiicable
BOLD indicates excesded guideline vaiue presentied by AECOM
'- MDL sdjusted for required dilution, Dibenzo(a,h)anthracene, Quinoline snd
Acridine MDL adjusted for sample matrix effects
AR snalylical results provided to Wardrop by AECOM
1000070300

Anglytical Tables.xisTable 2 - AECOM results

081052010




ATETRATECH COMPANY

December |1, 2010 1000070300-LTR-V0005-00

Mr. Randy Webber
Regional Supervisor
Winnipeg District
Manitoba Conservation
160 —~ 123 Main Street
Winnipeg, MB R3C |AS

Dear Mr. Webber

Subject Remedial Action Plan - Site Services and Road Works
Adjacent to the Disraeli Bridge — Winnipeg, Manitoba

Wiardrop Engineering Inc. (Wardrop) is planning to proceed with the offsite disposal of
potentially impacted soil excavated as part of the land-based construction activities for the
new Disraeli Bridge over the Red River in Winnipeg, Manitoba. The potentially impacted soil
will be removed to facilitate the relocation site services and the construction of new road
works. The site services are underground utilities on the south side of the river adjacent to
Gladstone Street and Rover Avenue. The new underground utilities include a 250 mm
diameter watermain, a 300 mm diameter feedermain, and associated appurtenances. Portions
of the existing 250 mm diameter watermain and 300 mm diameter land drainage sewer (LDS)
will be abandoned in place. The new road works will consist of the relocation of a portion of
Gladstone Street to Intersect with Rover Avenue on the east side of Disraeli Freeway. A site
plan is presented on Sheet 045, attached. Our proposed Remedial Action Plan (RAP) is
detailed in the following sections.

PROJECT DESCRIPTION = DISRAEL! BRIDGE PROJECT

The Disraeli Bridge project will comprise the construction of a new bridge structure spanning
the Red River. The existing roadway will be realigned to the new bridge and exits and
entrances will be redesigned. The new four lane bridge structure will be located to the west
of the current structure. The current bridge structure will be converted to a pedestrian and
cyclist bridge.

SITE BACKGROUND

Site Setting

The site of the underground utilities relocation and new road works is adjacent to the existing
Disraeli Bridge and proximate to the existing Gladstone Street and Rover Avenue. The area
encompasses a grassed area as well as paved portions of the streets. Surrounding land uses
include the Red River to the north; Disraeli Street to the west, across which is a playground;
the existing extension of Gladstone Street to the south; and commercial property to the east.

PEOPLE, PASSION, PERFORMANCE. | 450,161 Portage Ave East, Winnipeg, Manitoba R3B Y4, Canada
TRUSTED GLOBALLY. | Toi 2049546800 Fax 204.988.0546 www.wardrop.com
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The commercial property is occupied by Manitoba Hydro and is the location of a former
manufactured gas plant (MGP).

Site Investigations

The report prepared for Manitoba Hydro by UMA Engineering Ltd. (UMA) and dated
December 2003 provided a summary of the numerous investigations that have been
conducted at the site of the former MGP as well as along the river bank adjacent to Rover
Avenue,

The site of the underground utilities relocation and new road works Is adjacent to the existing
Disraeli Bridge and, as such, there has been limited investigation in the area. The nearest
investigated areas include borehole MW-22 installed east of the bridge by CH2M Hill
Engineering Ltd. in 1993; boreholes TH2K-17 and TH2K-18 installed north of Rover Avenue
by AMEC Earth & Environmental limited in 2000; and test pits TP-2 and TP-3 installed west of
the bridge by AECOM in 2007.

Site Geology

The native subsurface solls in the general area of the site are highly variable and consist of
interbedded layers of low to high plastic clay, low plastic silt, and fine grained sand. Glacial till
underlies the lacustrine materials at depths ranging from 82 m to 15.6 m below grade, and
consists primarily of silt, although some gravel and sand are also present. According to the
Geological Engineering Maps and Report produced by the former University of Manitoba
Department of Geological Engineering in 1983, the carbonate bedrock in the area of the site
is of the Selkirk Member and consists of mottled, fossiliferous dolomitic limestone, with
abundant chert nodules in the upper limestone layer. Based on previous investigations in the
vicinity of the site, bedrock is encountered at approximately 33 m below grade.

Based on a Wardrop investigation in February 2010, the site stratigraphy at the planned
substructure to the west of the utility relocation area comprised clay fill from grade to a
depth ranging from 0.8 m to 1.8 m below grade, underiain by silt, with varying percentages of
clay to the maximum depth of the boreholes (3 m to 6 m below grade).

Site Hydrogeology

Primarily low permeability tills and glaciolacustrine silt and clay deposits dominate the area
with the exception of locations along the floodplains of the river where permeabilities may be
greater. Fractures in the glaciolacustrine silts and clays, as well as in the till deposit, can be a
source of greater permeabilities.

The major underlying aquifer in the Winnipeg area is the upper 15 m to 30 m fractured zone
of the Upper Carbonate Aquifer. The aquifer is somewhat confined by the overburden and
underlying lower permeability carbonate bedrock.

Prior to the development of the aqueduct system which supplies the City of Winnipeg with
potable water, the Upper Carbonate Aquifer was an important source of water for both
municipal and industrial use. The Upper Carbonate Aquifer remains a potable water source in
areas bordering the City (east of the Red River) and for some industrial use within Winnipeg.
It is known that the Red River supplied process water to the former MGP.
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The Lower Carbonate Aquifer occurs in the bottom 7.5 m to |5 m of the Red River
formation, along the interface of the upper shale unit of the Winnipeg Formation. This aquifer
is of limited use for potable water supply. The Winnipeg Formation contains an upper
sandstone aquifer which ranges in thickness from 6 m to 12 m and a lower sandstone aquifer
approximately 3 m thick. Both sandstone aquifers contain non-potable saline waters.

NATURE AND EXTENT OF IMPACT

Overview of Site Impact

Based on information presented in 1994 CH2M Hill report, the 2000 AMEC Earth &
Environmental Ltd. Report and the 2010 AECOM report, 2003 and 2006 UMA reports, the
potential impact in the area of the utilities relocation activities can be summarized as follows:

e Maximum historical naphthalene concentration of 0.0156 mg/kg in borehole MW-22
(located east of the site) at 14.32 m to 14.63 m below grade, which is well below the
expected 2.5 m depth of the utilities relocation.

e Maximum historical benzo(a)pyrene concentration of 9.86 mg/kg and a maximum
historical naphthalene concentration of |54 mg/kg in borehole TH2K-17 (located north of
the site) at 6.1 m to 6.4 m below grade, which is below the expected 2.5 m depth of the
utilities relocation.

e Maximum historical benzo(a)pyrene concentration of 4.0 mg/kg and a maximum
historical naphthalene concentration of 47.1 mg/kg in borehole TH2K-18 (located north
of the site) at 4.88 m to 5.18 m below grade, which is below the expected 2.5 m depth of
the utllities relocation.

e Maximum historical benzo(a)pyrene concentration of 0.77 mg/kg at 2.4 m below grade
and a maximum historical naphthalene concentration of 0.61 mg/kg at 1.8 m in test
pit TP-2 (located north of the site).

® Maximum historical benzo(a)pyrene concentration of 0.0l mg/kg at 0.6 m below grade in
test pit TP-3 (located west of the site). C

The historic analytical results are summarized on Table I, attached.

REMEDIAL ACTION PLAN

Exposure Pathways

The UMA report prepared for Manitoba Hydro in 2006 and entitled: Comprehensive
Environmental Management Plan for Residuals from Historical Operations at the Sutherland Avenue
Former Gas Plant identified three major human health exposure pathways:

¢ Direct exposure to PAH-impacted soil (i.e. dermal contact, soil ingestion, and particle
inhalation);

¢ Bxposure to volatile components of subsurface coal tar impact in the outdoor
environment; and,

e Exposure to volatile components of subsurface coal tar impact via soil vapour intrusion
into the indoor environment.
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The underground utility relocation activities for the new Disraeli Bridge will not change the
identified exposure pathways. Since the new bridge construction activities will not involve an
indoor environment, only the first two exposure pathways are considered applicable for this
RAP. Land-based activities related to the underground utility relocation will involve soil
removal for pipe installation. The road works will involve soil excavation for the relocation of
Gladstone Street. Access to the construction area will be restricted to authorized personnel.
Authorized personnel will be aware of encountering potentially impacted soil in the
excavations. Unnecessary exposure to authorized personnel will be avoided through the use
of protective clothing and respirators; and decontamination after working in the excavations
exposing potentially impacted soil.

Description of Remedial Action Plan

The purpose of the RAP is to address the potentially impacted soil that may be removed
during the underground utilities relocation activities and road works on the south side of the
river adjacent to Gladstone Street and Rover Avenue. The remedial action will consist of the
following:

¢ Removal of potentially impacted soil to facilitate installation of a new 250 mm diameter
watermain, 300 mm diameter feedermain and associated appurtenances on the south side
of the river adjacent to the existing Gladstone Street and Rover Avenue.

® Removal of potentially impacted soil to facilitate the relocation of Gladstone Street to
intersect Rover Avenue on the east side of Disraeli Freeway.

e Off-site disposal of potentially impacted soil containing chemicals of concern at
concentrations exceeding the applicable Canadian Council of Ministers of the
Environment (CCME) guidelines.

e  Backfilling around appurtenances with compacted “clean” excavated material, pending
confirmatory analytical results indicating that concentrations of chemicals of concern do
not exceed the applicable CCME guidelines, and/or imported clean bacidill.

e  Backfilling the road works excavation with “clean” imported sub-base material and paving.

Applicable Guidelines/Standards

The UMA (2006) report referenced the CCME (2002) Residential/Parkland soll quality
guidelines as applicable for the locations surrounding the MGP site and the riverbank. For the
purposes of this RAP, the current CCME Canadian Environmental Quality Guidelines (2007),
Canada-Wide Standard for Petroleum Hydrocarbons (PHC) in Soil (2008), and the Carcinogenic and
Other Polycydic Aromatic Hydrocarbons (2008) soil quality guidelines have been used for
comparison purposes.

It is not the intent to remediate, beyond the limits of the utilities relocation and road works,
any impacted soil that may be encountered during the land-based construction activities. The
purpose is only to address impacted soil that may be removed during the land-based
construction activities.

Excavation of Potentially Impacted Soil

Land-based activities related to the new Disraeli Bridge underground utilities relocation will
involve soil removal for the installation the new 250 mm diameter watermain pipe, 300 mm
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diameter feedermain pipe, and associated appurtenances. The piping will be installed
approximately 2.5 m below grade. An estimated volume of 415 m® of soil will be removed for
the piping and appurtenances installation. Based on readily available historic information, the
estimated 415 m? of soil are potentially impacted.

Construction activities related to the relocation of Gladstone Street will involve excavation to
a depth of approximately 0.8 m below grade for sub-base preparation and paving. An
estimated volume of 550 m*® of soll will be excavated for the new road works. Based on
readily available historic information and the limited depth of excavation, the volume of
potentially impacted soil is expected to be minimal.

During soil removal for site services and road works, the soil will be assessed in the field
based on visual observations, headspace vapour concentrations measured with GasTECH™
combustible gas indicator, noticeable odours, and available analytical results from previous
investigations. Soll assessed In the field to be “clean” (i.e., no visual evidence of impact and no
noticeable odour) will be stockpiled on the site for later use as backfill material, pending
confirmatory analytical results. The “clean” soil will be stockpiled on polyethylene sheeting
adjacent to the excavation from which the soil was removed.

Excavated soil assessed in the field to be impacted (j.e., visual evidence of impact and/or
noticeable odours) will be loaded directly onto trucks or into roll-off bins for offsite disposal.
in the event that trucks or bins are not immediately available, the soil will be temporarily
stockpiled on polyethylene sheeting adjacent to the excavation from which it was removed.
The stockpile will also be covered with polyethylene sheeting until it is removed for offsite
disposal. Any stockplle will be located within a fenced area accessible only to authorized
personnel.

Excavated material assessed in the field to be coal tar or coal tar-saturated (i.e. visual evidence
of coal tar) will be loaded directly onto roll-off bins for temporary storage on the site. The
bins will be located within a fenced area accessible only to authorized personnel. The bins will
remain on the site until a sufficient quantity of the coal tar or coal tar-saturated soll has been
collected for offsite disposal,

Abandoned Pipe Decommissioning

Land-based activities related to the new Disraeli Bridge underground utilities relocation will
include the decommissioning of portions of a 300 mm diameter LDS and a 250 mm watermain
pipe. In accordance with the City of Winnipeg specifications, the abandoned 300 mm
diameter LDS will be filled with a cementitious flowable fill and a | m thick plug of 20 mpa
sulphate resistant concrete will be placed at each limit of the piping.

The abandoned 250 mm diameter watermain will be filled with a cementitious flowable fill and
a concrete plug will be placed at each limit of the piping.

Site Restoration

The work areas will be backfilled with clean compacted fill material to either existing grade or
to the design grade set out by the new bridge construction. Any subsequent finish grading,
landscaping or paving will be in accordance with the new bridge construction.
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Off-Site Disposal

Based on the readily available historic analytical results, the potentially impacted soil will be
sultable for disposal at MidCanada Environmental Services treatment facility in lle des Chenes,
Manitoba. Disposal of the impacted soil at MidCanada will require approval from the Director
of Manitoba Conservation. The approval will be requested by MidCanada.

Coal tar and coal tar-saturated soil will be transported to Clean Harbor’s hazardous landfill in
Lambton, Ontario.

Confirmatory Sampling

Since it is not the intent to remediate, beyond the limits of the utilities relocation activities,
any impacted soil that may be encountered during the land-based construction activities, no
confirmatory sampling at the limits of the excavations is proposed.

Equipment Decontamination

Excavating or coring equipment that comes in contact with impacted soil will be
decontaminated prior to that equipment leaving the site. Loose or visible soil will be scraped
or brushed off the equipment. The equipment will then be pressured washed. The wash
water will be collected on the site for subsequent disposal pending analytical results. Soil and
solids from the decontamination process will be disposed at the MidCanada facility.

Closure Report

Following the completion of the site activities, Wardrop will prepare a closure report
summarizing the site activities and including any soil analytical data.

Please contact Andrew Eason at (204) 954-6843 if you have any questions or comments.
Sincerely Reviewed by

WARDROP ENGINEERING INC.

$ovFlichel Gregoire, PEng. P.Geo.
Senior Environmental Engineer

WARDBPP ENGINEBRING INC.

Andrew Eason, P.Eng.
Senior Environmental Engineer

AE/ew
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LIMITATIONS

The scope of this report is limited to the matters expressly covered and Is intended solely for
the client to whom it is addressed. Wardrop makes no warranties, expressed or implied,
including without limitation, as to the marketability of the site, or fitness for a particular use.
The assessment was conducted using standard engineering and scientific judgement, principles
and practices, within a practical scope and budget. It is partially based on the observations of
the assessor during the site visit, in conjunction with archival information obtained from a
number of sources, which is assumed to be correct. Except as provided, Wardrop has made
no independent investigations to verify the accuracy or completeness of the information
obtained from secondary sources or personal interviews. Generally, the findings, conclusions,
and recommendations are based on a limited amount of data (e.g., the number of boreholes
drilled, and the number of water samples submitted for laboratory analyses) interpolated
between sampling points, and the actual conditions (e.g., the type, level, and extent of
impacted media) on the property may vary from that described above. Any findings regarding
site conditions different from those described above upon which this report is based, will
consequently change Wardrop's conclusions and recommendations.

DISCLAIMER

This Wardrop Engineering report has been prepared in response to specific requests for
services from the client to whom it is addressed. The content of this document is not
intended for the use, nor is it intended to be relied upon, by any person, firm, or corporation
other than the client of Wardrop Engineering to whom it is addressed. Wardrop denies any
liabllity whatsoever to other parties who may obtain access to this Document by them,
without express prior written authority of Wardrop Engineering and its client who has
commissioned this Document.

mm 1000070300-LTR-V0005-00 RAP - Site Services and Road Works - Randy Webber, Dec. 1, 2010.doc
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Mr. Randy Webber

Manager, Pesticide and Land Use Section
Environmental Assessment and Licencing Branch
Manitoba Conservation

160 - 123 Main Street

Winnipeg, MB R3C 1AS

Dear Mr. Webber

Subject  Remedial Action Plan - Revision for Pler SUS
Adjacent to Disraeli Bridge - Winnipeg, Manitoba

Wardrop Engineering Inc. (Wardrop) is planning to proceed with the offsite disposal of potentially
impacted soil excavated as part of the land-based construction activities for the new Disraeli
Bridge over the Red River in Winnipeg, Manitoba. The potentially impacted soil will be excavated
to facilitate pile installation and footing construction for the abutment and piers on the west side of
the river adjacent to Disraeli Street and Rover Avenue. A remedial action plan (RAP) was
submitted to Manitoba Conservation on May 6, 2010 and approval was received on March 1, 2011.

Pier SUS Is located on the west bank of the Red River between the normal summer water level
and the winter ice surface level. Originally designed to be supported on driven steel piles, the pier
SUS design has been revised to be supported on five caissons that will extend into the underlying
bedrock. The caisson construction methodology will be similar to that of river pier SU6 as
presented in the document entitled: Disraeli Bridges Project Environmental Impact Statement (&),
August 2010.

A construction methodology specific to pier SUS is presented below. The handling and disposal
protocols for potentially impacted soll/sediment and water encountered at pier SUS will be
consistent with those presented the above referenced RAP and EIS documents.

Construction of pier SUS will begin once a temporary ramp and work pad are installed on the
west bank of the Red River to access the work site. The temporary ramp and work pad are parts
of the temporary work bridge discussed in the EIS. Pier SUS will be constructed through
potentially contaminated soll/sediment. Therefore, the spoils and water encountered during
construction will be treated as contaminated material,

The construction of each of the five caissons for pier SUS will commence with the setting of a 3 m
diameter steel sleeve into the river bank as secondary containment. The sleeve will be positioned
from the temporary work pad. The steel sieeve will be advanced through the contaminated
soil/sediment to a depth of approximately 6.5 m below grade, where the soil is not expected to
exhibit coal tar related hydrocarbon impact. Soil/sediment within the secondary containment will
be removed to approximately the bottom of the steel sleeve. The volume of soll/sediment to be
removed from within each steel sleeve is estimated to be 45 m3. Water inside the secondary
containment will be removed, loaded on tank trucks, and transferred off of the site for disposal,
The potentially impacted soil/sediment removed from the secondary containment will be direcdy
loaded onto trucks and transferred to the MidCanada Environmental Services treatment facility in
lle des Chenes. Manitoba for disposal,

PEOPLE, PASSION, PERFORMANCE. 400-16! Portage Ave East. Winnipeg, Manitoba R3B 0Y4, Canada
TRUSTED GLOBALLY, Tel 204.954.6800 Fax 204.588.0546 www.wardrop.com
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In the event that trucks are not immediately available, the soil/sediment will be temporarily stored
in roll-off bins or within a lined containment cell. The bin or containment cell will be covered with
polyethylene sheeting until it is removed for offsite disposal. The bin or containment cell will be
located within a fenced area accessible only to authorized personnel.

Upon completion of removal of the soil/sediment from within the secondary containment sleeve, a
thin bentonite cement mixture with be placed at the bottom of the steel sleeve.

Drilling of the caisson will proceed through the bottom of the secondary containment sleeve. A
permanent |.5 m diameter steel casing will be advanced as primary containment during drilling.
The casing will extend to, and be socketed into, the bedrock at approximately 30 m below the
river bank.

The solids from the caisson drilling process will be loaded onto trucks and hauled from the site for
disposal as fill material.

Groundwater from the bedrock is expected to rise in the casing, but will not discharge directly to
into the river. The bedrock groundwater will be contained within the casing. Saline groundwater
is not expected to be encountered.

Concrete for the caisson will be placed using the tremie method. Bedrock groundwater in the
casing and containment sleeves will be displaced as the concrete is poured. Bedrock groundwater
displaced by the tremied concrete in the first calsson will be transferred to the second caisson.
The process of transferring bedrock groundwater to next subsequent caisson will continue until
the fifth and final caisson. The bedrock groundwater displaced by the tremied concrete in the final
caisson will be loaded on tank trucks, and transferred off of the site for disposal.

At the conclusion of the caisson construction, the void between the 3 m diameter steel secondary
containment sleeve and the 1.5 m diameter permanent casing will be filled with bentonite cement
mixture as the secondary containment sleeve is be removed from the subsurface. Once the
containment sleeve is removed from the riverbank, the caisson installation will be complete.

Please contact Andrew Eason at (204) 954-6843 if you have any questions or comments.

Sincerely Reviewed by
WARDROP ENGINEERING INC, WWROP ENGINEERING INC.
@——’ ’ /
/ )
Andrew Eason, PEng. Michel Gregoire, P. Eng, P.Geo.
Senior Environmental Engineer Senior Environmental Engineer
AE/ew
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LIMITATIONS

The scope of this report is limited to the matters expressly covered and is intended solely for the
client to whom it is addressed. Wardrop makes no warranties, expressed or implied, including
without limication, as to the marketability of the site, or fitness for a particular use. The
assessment was conducted using standard engineering and scientific judgment, principles and
practices, within a practical scope and budget. It is partially based on the observations of the
assessor during the site visit, in conjunction with archival information obtained from a number of
sources, which is assumed to be correct. Except as provided, Wardrop has made no independent
investigations to verify the accuracy or completeness of the information obtained from secondary
sources or personal interviews. Generally, the findings, conclusions, and recommendations are
based on a limited amount of data (eg. the number of boreholes drilled, and the number of water
samples submitted for laboratory analyses) interpolated between sampling points, and the actual
conditions (e.g., the type, level, and extent of impacted media) on the property may vary from that
described above. Any findings regarding site conditions different from those described above upon
which this report is based, will consequently change Wardrop's conclusions and recommendations.

DISCLAIMER

This Wardrop Engineering report has been prepared in response to specific requests for services
from the client to whom it is addressed. The content of this document is not intended for the use,
nor is it intended to be relied upon, by any person, firm, or corporation other than the client of
Wardrop Engineering to whom it is addressed. Wardrop denies any labllity whatsoever to other
parties who may obtain access to this Document by them, without express prior written authority
of Wardrop Engineering and its dient who has commissioned this Document.
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Conservation

Environmental Operations

123 Main Street, Suite 160

Winnipeg, MB R3C 1A5
T 945-7100 F 948-2338

March 1, 2011

Andrew Eason

Wardrop Engineering Inc.
400 - 161 Portage Avenue
Winnipeg MB R3B 0Y4

Dear Mr. Eason:

Re: Disraeli Bridge Project — Remedial Action Plan — Land-Based Construction, Site
Services and Road Works Adjacent to the Disraeli Bridge

This will acknowledge receipt of the Remedial Action Plan dated December 1, 2010 regarding
limited remediation of potentially impacted soils during the land-based construction activities,
site services and road works, for the new Disraeli Bridge over the Red River in Winnipeg,
Manitoba. The Plan was prepared by Wardrop Engineering Inc.

The Disraeli Bridge project will comprise the construction of a new bridge structure spanning the
Red River. It is understood that certain land-based construction activities on the south side of
the river may encounter potentially impacted soils which are the result of the operation of a
former coal gasification plant. This includes the relocation of underground utilities and certain
road works as described below.

Land based activities related to the new Disraeli Bridge underground utilities relocation will
involve soil removal for the installation of a new 250 mm diameter water main pipe, 300 mm
diameter feeder main pipe and associated appurtenances. The piping will be installed
approximately 2.5 m below grade. An estimated volume of 415 m® of soil will be removed for
the piping and appurtenances installation. Based on information provided in the RAP, the
estimated 415 m® of soil are potentially impacted.

Construction activities related to the relocation of Gladstone Street will involve excavation to a
depth of approximately 0.8 m below grade for sub-base preparation and paving. An estimated
volume of 550 m® of soil will be excavated for the new road works. Based on information
provided in the RAP and the limited depth of the excavation, the volume of potentially impacted
soil is expected to be minimal.

MOV
splrltedmequ



March 1, 2011
Wardrop Engineering Inc.
Page 2

During soil removal for site services and road works, the soil will be assessed in the field based
on visual observations, headspace vapour concentrations measured with GasTECH™
combustible gas indicator, noticeable odours, and available analytical results from previous
investigations. Soil assessed in the field to be “clean” will be stockpiled for later use as backfill
material pending confirmatory analytical results. The “clean” soil will be stockpiled on
polyethylene sheeting adjacent to the excavation from which the soil is to be removed.

Excavated soil assessed in the field to be impacted will be loaded directly onto trucks or into
roll-off binds for offsite disposal. In the event that trucks or bins are not immediately available,
the soil will be temporarily stockpiled on polyethylene sheeting adjacent to the excavation from
which it will be removed. The stockpile will also be covered with polyethylene sheeting until it is
removed for off-site disposal. Any stockpile will be within a fenced area accessible only to
authorized personnel.

Excavated material assessed in the field to be coal tar or coal tar saturated will be loaded
directly onto roll-off bins for temporary storage on site. The bins will be located within a fenced
area accessible only to authorized personnel. The bins will remain on site until a sufficient
quantity of the coal tar or coal tar saturated soil has been collected for offsite disposal.

Land based activities related to the underground utilities relocation will include the
decommissioning of portions of a 300 mm diameter LDS and a 250 mm water main pipe. In
accordance with the City of Winnipeg specifications, the abandoned 300 mm diameter LDS will
be filled with a cementitious flowable fill and a 1 m thick plug of 20 mpa sulphate resistant
concrete will be placed at each limit of the abandoned piping. The abandoned 250 mm
diameter water main will be filled with a cementitious flowable fill and a concrete plug will be
placed at each limit of the piping.

The excavated areas will be backfilled with clean compacted fill material to either existing grade
or to the design grade of the new bridge construction. Based on the resuits presented in the
RAP, the excavated potentially impacted soil will be suitable for disposal at the MidCanada
Environmental Services facility in lle des Chenes, Manitoba. It should be noted that disposal of
the impacted soil at MidCanada will require a separate approval from Manitoba Conservation.
The coal tar or coal tar saturated soil will be transported to the Clean Harbours hazardous waste
landfill in Lambton, Ontario.

It is the position of Manitoba Conservation that the Remedial Action Plan for the potentially

impacted soils during the land-based construction activities for the new Disraeli Bridge over the
Red River in Winnipeg Manitoba be undertaken as proposed.
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It should be noted that the position of Manitoba Conservation as stated in this letter is based on
the information provided to this office by Wardrop Engineering Inc. and relates only to the
matters within the scope of the investigation conducted by Wardrop Engineering inc. No
additional site monitoring was performed by Manitoba Conservation.

Yours truly,

! et )

@Jg,. n}dﬁ—eg

Don Labossiere

Director . C\
C File: 20861 AN E,

Bruce Webb (Manitoba Consenr
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Conservation
Environmental Operations
123 Main Street, Suite 160
Winnipeg, MB R3C 1A5
T 945-7100 F 948-2338

March 1, 2011

Andrew Eason

Wardrop Engineering Inc.
400 - 161 Portage Avenue
Winnipeg MB R3B 0Y4

Dear Mr. Eason:

Re: Disraeli Bridge Project - Remedial Action Plan — Lan'd-Based Construction, Plle
Installation and Footing Construction Adjacent to the Disraeli Bridge

This will acknowledge receipt of the Remedial Action Plan dated May 6, 2010 regarding limited
remediation of potentially impacted soils during the land-based construction activities pile
installation and footing construction for the new Disraeli Bridge over the Red River in Winnipeg,
Manitoba. The Plan was prepared by Wardrop Engineering Inc.

The Disraeli Bridge project will comprise of the construction of a new bridge structure spanning
the Red River. It is understood that certain land-based construction activities on the south side
of the river may encounter potentially impacted soils which are the result of the operation of a
former coal gasification plant. '

The land-based activities will involve soil excavation at five substructure locations for pile
placement and footing construction on the south side of the Red River adjacent to Disraeli
Street and Rover Avenue. Footing excavations will extend to approximately 2 m below grade.
Pre-drilling for installation of 406 mm diameter precast concrete piles at the south abutment
SU1 will extend to approximately 4.5 m (vertical pile) or 6 m (battered pile) below the base of
the footing excavation. An estimated total of 650 m® of soil will be excavated from the five
substructure locations. Based on evidence provided in the RAP the 650 m® of excavated soil
will include an estimated 70 m® of “clean” soil from substructures SU1 and SU2 and an
estimated 580 m*® of potentially impacted soil from substructures SU3, SU4 and SUS.

During excavation at each of the five locations, soil will be assessed in the field based on visual
observations, headspace vapour concentrations measured with GasTECH™ combustible gas
indicator, noticeable odours, and available analytical results from previous investigations. Soil
assessed in the field to be “clean” will be stockpiled for later use as backfill material pending
confirmatory analytical results. The “clean” soil will be stockpiled on polyethylene sheeting
adjacent to the excavation from which the soil is to be removed.

Manitoba
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Excavated soil assessed in the field to be impacted will be loaded directly onto trucks or into
roll-off binds for offsite disposal. ‘In the event that trucks or bins are not immediately available,
the soil will be temporarily stockpiled on polyethylene sheeting adjacent to the excavation from
which it will be removed. The stockpile will also be covered with polyethylene sheeting until it is
removed for off-site disposal. Any stockpile will be within a fenced area accessible only to
authorized personnel.

Excavated material assessed in the field to be coal tar or coal tar saturated soil will be loaded
directly onto roll-off bins for temporary storage on site. The bins will be located within a fenced
area accessible only to authorized personnel. The bins will remain on site until a sufficient
quantity of the coal tar or coal tar saturated soil has been collected for offsite disposal.

The excavated areas will be backfilled with clean compacted fill material to either existing grade
or to the design grade of the new bridge construction. Based on the results presented in the
RAP, the excavated potentially impacted soil will be suitable for disposal at the MidCanada
Environmental Services facility in lle des Chenes, Manitoba. It should be noted that disposal of
the impacted soil at MidCanada will require a separate approval from Manitoba Conservation.
The coal tar or coal tar saturated soil will be transported to the Clean Harbours hazardous waste
landfill in Lambton, Ontario.

It is the position of Manitoba Conservation that the Remedial Action Plan for the potentially
impacted $oils during the land-based construction activities for the new Disraeli Bridge over the
Red River in Winnipeg Manitoba be undertaken as proposed.

it should be noted that the position of Manitoba Conservation as stated in this letter is based on
the information provided to this office by Wardrop Engineering Inc. and relates only to the
matters within the scope of the investigation conducted by Wardrop Engineering Inc. No
additional site monitoring was performed by Manitoba Conservation.

Yours truly',

s

Don Labossiere
Director

c File: 20861
Bruce Webb (Manitoba Conservation)



Conservation

Environmental Operations
123 Main Street, Suite 160
Winnipeg, MB R3C 1AS
T 945-7100 F 948-2338

April 14, 2011
Andrew Eason
Wardrop Engineering Inc.

400 - 161 Portage Avenue
Winnipeg MB R3B 0Y4

Dear Mr. Eason:

Re: Disracli Bridge Project — Remedial Action Plan Amendment - Land-Based
Construction, Pier SU5 Construction Adjacent to the Disraeli Bridge

This will acknowledge receipt of the Remedial Action Plan Revision dated April 5, 2011
regarding limited remediation of potentially impacted soils during the land-based construction
activities pile installation and footing construction for the new Disraeli Bridge over the Red
River in Winnipeg, Manitoba. The Revised Plan for SUS was prepared by Wardrop Engineering
Inc.

The Disraeli Bridge project will comprise the construction of a new bridge structure spanning the
Red River. It is understood that certain land-based construction activities on the south side of the
river may encounter potentially impacted soils which are the result of the operation of a former

coal gasification plant.

Pier SUS is located on the west bank of the Red River between the normal summer water level
and the winter ice surface level. Originally designed to be supported on driven steel piles, the
pier SUS design has been revised to be supported on five caissons that will extend into the
underlying bedrock. It is understood the caisson construction methodology will be similar to that
of river pier SU6 as presented in the document entitled: Disraeli Bridges Project Environmental
Impact Statement, August 2010. The work on SU6 will be undertaken under the authority of
Environment Act Licence No. 2943.

It is understood that construction of pier SU5 will begin once a temporary ramp and work pad
are installed on the west bank of the Red River to access the work site. The temporary ramp and
work pads are parts of the temporary work bridge discussed in the August 2010 EIS. Pier SU5
will be constructed through potentially contaminated soil/sediment. Therefore, the spoils and
water encountered during the construction will be treated as contaminated material.

Manitoba
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The construction of each of the five caissons for pier SUS will commence with the setting of a 3
metre diameter steel sleeve into the river bank as secondary containment. The sleeve will be
positioned from the temporary work pad. The steel sleeve will be advanced through the
contaminated soil/sediment to a depth of approximately 6.5 metres below grade, where the soil is
not expected to exhibit coal tar related hydrocarbon impact. Soil/sediment within the secondary
containment will be removed to approximately the bottom of the steel sleeve. The volume of
soil/sediment to be removed from each steel sleeve is estimated to be 45 m®>. Water inside the
secondary containment will be removed, loaded on tank trucks, and transferred off of the site for
disposal. The potentially impacted soil/sediment removed from the secondary containment will
be directly loaded onto trucks and transferred to MidCanada Environmental Services treatment
facility in Ile des Chenes, Manitoba for disposal.

In the event that trucks are not immediately available, the soil/sediment will be temporarily
stored in roll-off bins or within a lined containment cell. The bin or containment cell will be
covered with polyethylene sheeting until it is removed for offsite disposal. The bin or
containment cell will be located within a fenced area accessible only to authorized personnel.

Upon completion of removal of the soil/sediment from within the secondary containment sleeve,
a thing bentonite cement mixture will be placed at the bottom of the steel sleeve.

Drilling of the caisson will proceed through the bottom of the secondary containment sleeve. A
permanent 1.5 diameter steel casing will be advanced as primary containment during drilling.
The casing will extend to, and be socketed into, the bedrock at approximately 30 metres below
the river bank.

The solids from the caisson drilling process will be loaded onto trucks and hauled from the site
for disposal as fill material.

Groundwater from the bedrock is expected to rise in the casing, but will not discharge directly
into the river. The bedrock groundwater will be contained within the casing. Saline

groundwater is not expected to be encountered.

Concrete for the caisson will be placed using the tremie method. Bedrock groundwater in the
casing and containment sleeves will be displaced as the concrete is poured. Bedrock
groundwater displaced by the tremied concrete in the first caisson will be transferred to the
second caisson. The process of transferring bedrock groundwater to the next subsequent caisson
will continue until the fifth and final caisson. The bedrock groundwater displaced by the tremied
concrete in the final caisson will be loaded onto tank trucks, and transferred off of the site for
disposal.
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At the conclusion of the caisson construction, the void between the 3 metre diameter steel
secondary containment sleeve and the 1.5 diameter permanent casing will be filled with
bentonite cement mixture as the secondary containment sleeve is removed from the subsurface.
Once the containment sleeve is removed from the riverbank, the caisson installation will be

complete.

It is the position of Manitoba Conservation that the Remedial Action Plan for the potentially
impacted soils during the land-based construction activities for the new Disraeli Bridge over the
Red River in Winnipeg Manitoba be undertaken as proposed.

It should be noted that the position of Manitoba Conservation as stated in this letter is based on
the information provided to this office by Wardrop Engineering Inc. and relates only to the
matters within the scope of the investigation conducted by Wardrop Engineering Inc. No
additional site monitoring was performed by Manitoba Conservation.

Yours truly,

Don Labossiere
Director

¢ File: 20861
Bruce Webb (Manitoba Conservation)
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Conservation and Water Stewardship
Environmental Compliance and Enforcement
123 Main Street, Suite 160

Winnipeg, Manitoba R3C 1A5

T 204-945-7100 F 204-948-2338
www.manitoba.ca

October 17, 2012

Tetra Tech WEI Inc.

400-161 Portage Avenue East
Winnipeg, MB R2K 0C1

Dear Mr. Andrew Eason,

Re: Remedial Action Plan, Pedestrian Bridge adjacent to the new Disraeli Bridge, Winnipeg,
Manitoba

This will acknowledge receipt of the Remedial Action Plan for the above noted project, dated October 16, 2012,
prepared by Tetra Tech WEI Inc.

The Remedial Action Plan states:

> Approximately 120m’ of potentially impacted soil will be excavated to facilitate the reconstruction of the
existing Pier 5.

» The excavated soil will be managed as outlined in RAP that was submitted to Manitoba Conservation on
December 1, 2010 and approved on March 1, 2011 which will include field assessment of the soil during
excavation activities followed by off-site disposal.

It is the position of Manitoba Conservation that the remediation of potentially impacted soil surrounding Pier 5 of
the pedestrian bridge adjacent to the new Disraeli Bridge be undertaken as described above.

It should be noted that the position of Manitoba Conservation as stated in this letter is based on the information
provided to this office by Tetra Tech WEI Inc. and relates only to the matters within the scope of the investigation
conducted by Tetra Tech WEI Inc.

Sincerely,

0B
Warren Rospad, B.Sc.
District Supervisor / Environment Officer

Contaminated Sites / Petroleum Storage Programs

File:
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Andrew,

Please find attached concurrence to the original RAP approval for potentially impacted soil
surrounding Pier 5 during the construction of the pedestrian bridge adjacent to the new Disraeli
Bridge.

Please Note my New Phone Number
Warren Rospad, B.Sc.

District Supervisor / Environment Officer
Environmental Compliance and Enforcement
Manitoba Conservation & Water Stewardship
Ste.160-123 Main Street

Winnipeg, MB R3C 1A5

Ph: (204) 330-2685 *

Fax:(204)948-2338

warren.rospad@gov.mb.ca

Manitoba 9"

Cossarvotion

To report an Environmental Emergency please call our
24/7 Emergency Response Line (204)944-4888
Toll Free in Manitoba 1-855-944-4888

From: Eason, Andrew [mailto:Andrew.Eason@tetratech.com]
Sent: October-16-12 11:17 AM

To: Rospad, Warren (CON) ,
Subject: Remedial Action Plan - Pedestrian Bridge adjacent to the new Disraeli Bridge,
Winnipeg, Manitoba

Warren,

Wardrop Engineering Inc. (Wardrop) is planning to proceed with the offsite disposal of
potentially impacted soil excavated as part of the land-based construction activities for the new
Disraeli Bridge project in Winnipeg, Manitoba. The existing Disraeli Bridge structure will be
converted to a pedestrian bridge. The existing Pier 5 will be reconstructed for the pedestrian
bridge’s south landing proximate to the intersection of Rover Avenue and the realigned
Gladstone Street, as shown on the attached highlighted drawing. Potentially impacted soil will
be excavated to facilitate the reconstruction of existing Pier 5. We propose to manage the
potentially impacted soil in accordance with the Remedial Action Plan (RAP) that was submitted
to Manitoba Conservation on December 1, 2010 for the site services and road works proximate
to Gladstone Street and Rover Avenue. Approval for the RAP was received from Manitoba
Conservation on March 1, 2011. A copy of the RAP is attached for your reference.

An estimated 120 m® of potentially impacted soil will be excavated to facilitate the
reconstruction of the existing Pier 5. The excavated soil will be managed as outlined in the
referenced RAP, including field assessment of the soil during excavation activities followed by
offsite disposal. It is not.the intent to remediate, beyond the limits of the existing Pier 5
excavation, any impacted soil that may be encountered during the land-based construction



activities. The purpose is only to address impacted soil that may be removed during the land-
based construction activities.

The contractor may start the reconstruction activities at existing Pier 5 as soon as this week.
Do not hesitate to call if you have any questions.

Regards,

Andrew Eason, P.Eng |
Direct: 204.954.6843 | Cell: 204.612.5919
Andrew.Eason h.com

Tetra Tech WElI Inc. |
400-161 Portage Avenue East | Winnipeg. MB, R2K 0C1 | www.tetratech.com

PLEASE NOTE: This message, including any attachments, may include confidential and/or inside information. Any
distribution or use of this communication by anyone other than the intended recipient is striclly prohibited and may be
unlawful. If you are not the intended recipient. please notify the sender by replying to this message and then delete it from
your system.

é Think Green - Not every email needs to be printed.
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TABLE 2
Surface Water Hydrocarbon and Polycy Hydn L Results
Disraeli Bridge - South River Bank/West of Bridge
Analytical Rasults
BTEX and Hydrocarhon Fractions (mofL) Polycyciic Aromatic Hydrocarbons (ug/L)
3 g ;
Sampling : 3
i < = & g ] § é & < g
7] [ [
: i i i
£ :
Environmental Guallty Guidelines ' | 0370 | 00020 | 0000 | NG. | NG. | NG. | 58 | NG | 44 | o0z |oote | 0018 | NG | NG. | NG. | NG. | NG. | 008 | 30 | N6. | NG. | NG. | NG. | t1_ | o4 [oo2s [ 54
SU-2 F-3 WATER 1-6£-11 < 0.00050 | <0.0010 |<0.00050 | <0.0015 | <0.10 <025 0,432 0.198 <4.0 0.199 0.305 0.448 0.246 0.341 0.240 0.338 0.056 0.768 0.021 0.211 0.075 0.075 «<0.020 | 0.031 0.408 0.930 <0.040
Notes: ions in ecees of quality are in BOLD text.
1COME, Quallty (2007), F Aquatic Life Pathway
N.G. = no guideline
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