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Attention: Tom Dunphy

Project:  Drainage Improvements — Parks Canada Maintenance Compound, Rogers Pass, BC
Subject: Pavement Assessment Report

Dear Sir,

1.0 Introduction

In general accordance with our proposal P715-1566-00 dated June 26, 2015, Levelton Consultants Ltd. (Levelton)
has prepared this geotechnical report presenting the results of our site assessment and subsurface investigation
for the Rogers Pass Compound. The Levelton scope of work did not include assessment of the soil or groundwater
at the project site with respect to environmental considerations. Authorization to proceed with the scope of work
presented in the proposal was received from Public Works Government Services Canada (PWGSC) on July 6, 2015.

Based on the information that has been provided to us, we understand that PWGSC intends to redevelop the
Rogers Pass Compound. Levelton was provided with a copy of a Pre-Design Report prepared by ISL Engineering
and Land Services Ltd. titled “Rogers Pass Maintenance Compound Stormwater Improvement.”, dated April 2008.
We understand the proposed redevelopment project will generally follow the framework laid out in this report
and may include:

e Re-grading and paving of asphalt surfaced area to the west, north and east of the Abrasives Storage Shed;
e Anew loading apron on the north end of the Abrasives Storage Shed;
e Re-grading and paving of the asphalt lane from the Abrasives Storage Shed to the Vehicle Storage Shed;
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e Re-grading and paving of the asphalt surfaced area between the Vehicle Storage Shed, Administration
Building, and Garage/Offices, as well as the area north of the Garage;

e Re-grading and paving of the asphalt lane from the Administration Building to the Sewage Treatment
Shed;

e Construction of various drainage swales and berms; and

e Potential below grade utilities.

2.0 Scope of Work

Levelton’s scope of work for this project comprised the following:

e Visual review of the existing surface finishes in the various compound areas to identify the types and
condition of the surfacing;

e Subsurface explorations throughout the compound to determine the nature and thickness of the
various surfacing structure elements (surfacing material, base and sub-base) and to assess the
subgrade soil conditions; and

e Preparation of this report.

3.0 Field Work

3.1 Visual Review

The condition of the existing surfacing on various areas of the compound was visually reviewed by Levelton
geotechnical personnel on July 9 and 10, 2015 to identify the types of surface finishes implemented throughout
the subject compound and the apparent surface condition of the various areas. Discussion regarding observations
made during the visual review are provided in Section 4.1 of this report.

3.2  Subsurface Explorations

In order to evaluate the composition and thickness of the existing road structure elements and the nature of the
underlying subgrade throughout the subject compound, Levelton conducted a total of 10 {ten) test pits (TP15-01
to TP15-10) using a backhoe excavator supplied by PWGSC and a single hand dug test pit (TP15-11). The test pits
were generally apportioned to the various areas of the compound as follows:

e At Abrasives Storage Shed - test pits TP15-01 to TP15-02;

e Along main driveway from Rec Building to Water Treatment Building — test pits TP15-03, TP15-04, TP15-
09, and TP15-10;

e At Vehicle Storage Area, Garages and Offices — test pits TP15-05 to TP15-08; and,

e At Helicopter Pad / New Snow Storage — test pit TP15-11 (hand dug).

The approximate locations of the test pits are shown on the attached Figure 1. The test pits extended to depths
of about 0.5 to 2.0 m below grade. All of the test pits were located on or immediately adjacent to the existing
road area surface finishes.
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The soil and groundwater conditions encountered at the test pits were logged in the field by a member of
Levelton’s geotechnical staff. Disturbed soil samples were collected from the excavated soil for visual
classification and moisture content determination purposes. Grain size analysis was conducted on four selected
samples.

The test pits were backfilled with the excavated soil following the investigation.

Detailed description of the soil and groundwater conditions encountered at the test pits is provided on the
attached soil logs. The soil logs also graphically illustrate the moisture content of disturbed soil samples collected
from the test pits. The grain size analysis reports are attached to this report following the soil logs. A summary
discussion regarding the conditions encountered at the test pits is provided in Section 4.2 of this report.

4.0 Findings

4.1 Visual Review

The finished grades throughout the compound generally consisted of gravel and asphaltic surfaces. In many cases
the asphaltic finishes do not appear to be uniformly placed hot-mix asphalt; the asphaltic material is friable and
easily excavated through. Based on discussions with site personnel we understand, anecdotally, that the majority
of the compound was surfaced in the past with compacted asphalt millings obtained from local highway
construction. The observed asphaltic surface appears to be consistent with this explanation.

4.1.1 Abrasives Storage Shed Area

Surface finishes are in place on the east, north and west of the Abrasives Storage Shed. The west and north of the
shed building is surfaced with an asphaltic material, while the east side of the shed is a graded gravel area. The
asphaltic areas are in highly variable condition, with apparent delamination of this surface lifts in some areas,
potholes, and ruts. The asphalt limits are clearly defined at the south end of the west side of the storage shed,
and gradually get less defined to the north, with thickening amounts overlying gravels.
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Photo 1 — West of Abrasives Storage Shed Photo 2 — North of Abrasives Storage Shed
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At some point to the north and east of the storage shed, the asphaltic surface terminates and the road structure
becomes a gravel surfaced equipment laydown and travel area. The gravel surfacing is rutted with potholes and
evidence of ponding water.

Photo 3 East of Abraswes Storage Shed Photo 4 — East of Abrasives Storage Shed
4.1.2 Main Driveway and Lane

The main lane travels across the compound from south to north connecting the Abrasives Storage Shed at the
south end to the office and garage area near the center of the compound and the dormitory area near the north
end of the compound. These areas featured asphalt surface finishes that appear to be conventionally placed hot-
mix asphalt. The general condition of the asphalt appears to be fair, with signs of heavy surface wear including
exposure of coarse aggregate and physical damage. Some cracking and potholes were observed in localized areas
along the lane, as well as utility trench patches.

Photo 5-At Dormltory Rec Buﬂdmg Photo 6 - At Vehlcle Storage Bmldlng
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Photo 7 — At Office Building Photo 8 — North limits

4.1.3 Garage and Office Area

The garage and office areas feature mixed surface finishes including asphalt pavement, rough asphaltic surfacing,
and gravel.

It appears that hot-mix paving has been conducted in the past through the courtyards area and to the west of the
office building. These paved areas are generally in poor condition with extensive cracking, potholes, delamination
of surface lifts, and un-patched utility trenches. A number of localized sections in this area, including the gas
station and apron features surrounding the Vehicle Storage Buildings, feature concrete surface finishes.

P

Photo 9 — Compound Courtyard Photo 10 — West of Office Building

The compound area to the east of the Vehicle Storage Buildings is a combination of gravel surfacing and asphaltic
finishes. Both these surfaces are in very poor condition with extensive potholes, ponding water, and irregular
surface grades. The apparent gravel area to the southeast of the Vehicle Storage Buildings had an asphaltic layer
just below the gravel surface that was encountered during our test pit investigation.
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Photo 11 - Southeast of Vehicle Storage Buildings Photo 12 — East of Vehicle Storage Buildings

The compound to the north and east of the garage/office building features asphaltic surface finishes in poor
condition. The areas are exhibiting the typical potholing, surface delaminations and evidence of ponding water
observed in other areas. Levelton observed percolation of water up through the asphaltic surface at the south
end of this area. We understand a known utility leak is causing the percolation. The asphalt surface in this area

is heavily damaged, with extensive alligator cracking and potholing as well as ponding surface water.

Photo 13 — East of Garage/Office Photo 14 — North of Garage/Office
4.1.4 Helipad / Snow Storage

The entrance driveway and Helipad/Snow Storage area have recently been reconstructed and paved with
conventional hot-mix asphalt. The paved finishes in these areas are in good condition.
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Photo 15 — Helipad / Snow Storage Area
4.2 Soil and Groundwater Conditions

The soils encountered at the Levelton test pits are generally inferred to consist of fill materials overlying native
granular soils.

Asphailtic finishes were encountered at every test pit, except TP15-02, and ranged from about 75 to 350 mm in
thickness. As discussed previously, the asphaltic finishes appear to consist of both hot-mix asphalt, and another
form of friable asphalt that may be compacted pavement millings, or an oiled granular fill. TP15-02 featured a
surface course of dense sand and gravel in lieu of the asphalt finish.

The asphalt surface was generally underlain by sand fill with varying gravel content that is inferred to be a road
structure base course or grading course; the sand fill was 150 to 450mm thick. In test pits TP15-02 to TP15-10,
sandy gravel and sand and gravel deposits with larger cobbles and boulders were encountered below the sand fill.
The gravel, cobbles and boulders in this deposit are a distinctive shale-like rock that is laminated and easily friable.
Based on site grades, conflicts with historic utilities, and similarity in soil and rock conditions, it is inferred that this
sand and gravel is fill that was placed to roughly grade the compound at some point in the past. In TP15-02, 03,
04, 06, 07, and 10, the inferred fill continued until termination of these test pits at depths of 0.6 to 2 m below
grade.

At TP15-01, the test pit encountered a 0.4m thick layer of mixed fill below the inferred base sand extending to a
depth of 0.7 m. The fill consisted of burnt wood and coal ash with rocks and boulders. Underlying the fill, the test
pit encountered a 100 mm thick deposit of silt topsoil underlain by inferred native sand and gravel with cobbles
extending to a depth of 1.5 m. The gravel and cobbles at this test pit are round competent rock, unlike the gravel
and boulders in the inferred fill encountered at other test pits. At TP15-05, the test pit similarly encountered a
0.3 m thick deposit of silt topsoil at a depth of 1.2 m underlain by native sand and gravel with roots and wood that
extended to the termination of the test pit at a depth of 2 m. TP15-08 transitioned from sand and gravel fill to
native sand and gravel with roots and wood that extended to the bottom of the test pit at a depth of about 1.7 m.
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TP15-09 encountered a deposit of sand and coal ash below the sand and gravel fill that extended to a depth of 1.5
m.

TP15-11 was conducted by hand excavation at the edge of the newly paved Helipad/Snow Storage Area. The test
pit encountered 60 mm of asphalt underlain by 150 mm of base gravelly sand, underlain by 450 mm of subbase
sand and gravel. The test pit was terminated at 0.5 m in sand and gravel, assumed to be subgrade fill.

Based on the excavation effort, it is our opinion that the native sand and gravel, where encountered, was generally
compact to dense, while the overlying granular fills were dense to very dense. The sand and coal ash fills, where
encountered, were highly variable and are judged to be loose, based on excavation effort.

No groundwater seepage was observed in the test pits during the time they remained open.

5.0 Conclusions and Recommendations

We understand it is proposed to redevelop the Rogers Pass Compound to improve the overland drainage flows
across the finished grades. We are anticipating that the majority of the site will be re-graded to achieve this design
objective. We have developed our recommendations based on assumed grade changes of 0 to 0.5 m throughout
the compound.

Based on our understanding of the proposed drainage improvements at the Rogers Pass we have provided a
discussion on underground utilities that addresses shallow culverts and storm water infrastructure.

Based on our visual review of the compound surfaces it appears that the road structures are generally performing
asintended. The roads and other surfaced areas appear to be in good condition structurally, but are heavily worn
on the surface. Generally, the existing subsurface bearing soils throughout the compound consist of dense
granular soils that are suitable for the construction of asphalt road structures. Based on these conditions it is our
opinion that the near surface fill soils on the majority of the site are generally suitable to remain in place as a
subbase material, and we have based our new pavement structure on installing new base course gravels and
asphalt surfacing.

5.1  Site Preparation

Subgrade preparation in the proposed re-grading areas should consist of removal of the surface materials to allow
for required grades, followed by placement of new base course gravel and asphalt. Based on the results of our
subsurface investigation, stripping depths would generally be nominal.

Where the exposed subgrade consists of granular native soils and fill, we recommend that the subgrade be
compacted with vibratory equipment to re-densify any soils disturbed during stripping/excavation, followed by
proof rolling with a loaded dump truck under the review of a Geotechnical Engineer, prior to placing new fill.
Areas that rut or deflect excessively under the proof rolling should be subexcavated to competent subgrade and
grade reinstated with fill conforming to the specification for Select Granular Subbase (SGSB) contained in Section
202, Table 202-C “Aggregate Gradations” of the Ministry of Transportation and Infrastructure (MoTI)
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specifications, compacted to not less than 100% of the material’s Standard Proctor Maximum Dry Density as per
ASTM D698.

During stripping, the site should be graded to provide positive drainage to temporary ditches for the control of
surface runoff in order to avoid having surface water pond on the stripped subgrade.

5.2 Engineered Fill

In this report, engineered fill refers to permanent fill that will be placed below the proposed roadways/pavements
and concrete slabs, which could be utilized in some high traffic loading areas.

We recommend that imported engineered fill required as subgrade fill to establish the desired elevation in areas
that will be paved conform to the specification for Select Granular Subbase (SGSB) provided above. The material
should be compacted to not less than 100% of the material’s Standard Proctor Maximum Dry Density as per ASTM
D698,

In-place density testing should be conducted on the fill by the Geotechnical Engineer as it is placed to confirm that
adequate compaction is achieved.

The Geotechnical Engineer should be provided with the opportunity to review, test and approve all sources of
imported engineered fill prior to their delivery to the site.

The site fills and native granular soils are highly variable and therefore, in general, we do not recommend they be
used as engineered/subbase fill. They could possibly be used as bulk fill if areas require fills in excess of 0.5 m.
The granular site soils would be suitable for use as trench fill provided particle larger than 150 mm in size are not
placed within 300 mm of pipes as they could result in point loads resulting in deflection or damage to pipes.

Soils that contain organic material are not suitable for re-use as engineered fill.

It is recommended that any site soils proposed for re-use as fill be reviewed by the Geotechnical Engineer at the
time of excavation and prior to placement to assess their suitability. Stockpiles of site soils identified by the
Geotechnical Engineer as being suitable for re-use as engineered fill should be covered with polyethylene
sheeting, and grades surrounding the stockpiles should be such that surface water runoff is directed around or
away from the stockpiles.

53 Freezing of Road Structure and Subgrade Soils

The climatic conditions of the site are such that freezing and thawing of materials will occur seasonally, resulting
in some heave and deflection of the asphalt surface. This will result in a reduced pavement life. Sealing of cracks
in the pavement surface should be undertaken as they develop, and at |east on a yearly basis.

Frost heave is propagated by ice crystals forming within a soil matrix; forcing the material to increase in volume
and heave upwards. The magnitude of heave is based on the gradation of the soil, availability of free water in the
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soil, and anticipated depth of frost penetration. Frost heave is expected to be a concern for materials with greater
than 6% fines (materials passing the 0.075mm sieve); generally, free draining materials such as the recommended
granular road fills are resistant to frost heave.

The anticipated frost penetration depth for the Rogers Pass region is up to 2.5m in depth. This depth will exceed
the encountered granular fill materials and cause freezing of the underlying native soils. Based on our subsurface
investigation we predict that the native soils underlying surficial fills will generally consist of granular materials
that will low to medium susceptibility of frost heave. Additionally, none of the test holes encountered ground
water at the excavated depths; the lack of availability of free water in the freezing zone will further resist frost
heave.

The magnitude of frost heave at the Rogers Pass site is difficult to predict due to the highly variable fill materials
near the surface. Based on the available information it is predicted that frost heave effects would be within
tolerance limits for road structure pavements. The longer term effects of cyclical frost heaving will cause
accelerated wear on the asphalt pavements and it is expected that seasonal maintenance will be required to
prolong pavement structure life.

54 Proposed Pavement Structure

Where required for re-grading we suggest the following pavement structure:

e 100 mm of 19 mm Class 1 Medium Mix to MoTI Section 502, Table 502-C-1 — Asphalt Mix Aggregate
Gradation Limits , overlying;

e 150 mm of 25 mm minus WGB to MoTl specifications in Table 202-C, base course, overlying;

e Compacted and proof rolled site material or compacted engineered fill as outlined in Sections 5.1 and 5.2
above.

For areas subjected to only light vehicle loading the asphalt thickness could be reduced to 75 mm.

The import granular fills should be compacted to not less than 100% of their Standard Proctor Maximum Dry
Density, as confirmed by in-place soil density testing.

In heavy loading areas, consideration should be given to placing a rigid pavement structure consisting of a 150
mm thick reinforced concrete slab atop 150 mm of 25 mm minus WGB to MoTI specifications in Table 202-C, base
course compacted to not less than 100% Standard Proctor Maximum Dry Density placed atop suitable subgrade.

5.5 Underground Utilities

Temporary excavations for the installation of proposed underground utilities at the site should conform to
WorkSafe BC requirements. It is recommended that the sides of unsupported temporary excavations for utility
installation that are greater than 1.2 m in depth not be steeper than 3H:4V (Horizontal:Vertical) where worker
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access is required. Where steeper slopes are necessary, suitable trench shoring cages should be used, or the
excavation should be reviewed and approved in writing by a Geotechnical Engineer prior to allowing worker access
into or adjacent to such excavations.

Based on the test pits, it is anticipated that the soil at the base of trenches excavated for installation of
underground services will be variable, but will generally consist of competent granular soils, and improvement of
the trench subgrade is generally not expected to be necessary. Where the subgrade consists of granular soils, we
recommend that any protruding cobbles or boulders be removed from the base of the trench and that the
subgrade be compacted with vibratory equipment prior to placement of the pipe bedding.

Based on the information obtained from the test pits, it is anticipated that specialized temporary excavation
dewatering will not be necessary for construction of underground utilities. It is expected that surface water and
groundwater seepage entering trenches could be adequately controlled using sump pits and pumps.

We recommend that pipe bedding material conform to gradation for Embedment Material as per MoTl
specifications in table 303-A. The pipe bedding should be placed in discrete lifts a maximum of 150 mm in
thickness and be compacted with vibratory equipment to not less than 95 percent of the material’s Standard
Proctor Maximum Dry Density.

Trench backfill should consist of well-graded granular material with a maximum particle size of 150 mm and a
maximum of 8% fines (material passing the 0.075 mm sieve). Trench backfill should be placed in discrete lifts a
maximum of 200 mm in thickness and be compacted to not less than 95% of the material’s Standard Proctor
Maximum Dry Density, as confirmed by in-place soil density tests conducted by the Geotechnical Engineer.

It is anticipated that the native granular soils and granular fills encountered at the test pits would generally be
suitable for use as trench backfill. However, at some of the test pits, the granular soils were noted to contain
cobbles and boulders, and it is recommended that particles larger than 150 mm in diameter be selectively
removed from the excavated material so as not to impinge on utilities during backfilling of the trench with this
material. If consideration is given to using excavated site soils as trench backfill, it is recommended that the
Geotechnical Engineer review the soils as they are being excavated to assess their suitability.

Frost penetration depth at the subject site is estimated to be 2.5m. Utilities installed within this depth of the
surface will potentially be affected by frost heaving and freezing. Culverts should be adequately sized to prevent
blockages from freezing and aligned at a suitable slope to prevent seasonal movements from compromising
positive drainage.

6.0 Closure

This geotechnical report has been prepared by Levelton exclusively for Public Works Government Services Canada
and their appointed agents. The opinions and recommendations provided in this report reflect our judgement in
light of the information available to us at the time that it was prepared.
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Any use of this report by third parties, or any reliance on or decisions made based on it, are the responsibility of
such third parties. Levelton does not accept responsibility for damages suffered, if any, by a third party as a result
of their use of or reliance on this report.

The soil logs attached to this report provide description of the conditions encountered at discrete test pit
locations. Actual pavement, soil, and groundwater conditions at the site may vary from those encountered at the

test pits.

Contractors should make their own interpretation of the soil logs and the site conditions for the purposes of
bidding and performing work at the site.

The attached Terms of Reference are an integral part of this geotechnical report.

We trust the information presented in this report meets yourimmediate requirements. If you have any questions
or require additional information, please do not hesitate to contact our office.

Levelton Consultants Ltd.

Original Signed by:

Per: Paul Ell, P.Eng. Thomas Dueckman, EIT
Senior Geotechnical Engineer Junior Engineer
Reviewed by:

Michael Gutwein, P.Eng.
Senior Geotechnical Engineer

Attachments: Terms of Reference
Figures 1
Soil Logs
Grain Size Analysis Reports

c/c Andrew Gower, P.Eng., P.E.
Wedler Engineering LLP
Public Works Government Services Canada ) ol
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS LEVELTON
ISSUED BY LEVELTON CONSULTANTS LTD.

1. STANDARD OF CARE

Levelton Consultants Ltd. (“Levelton”) prepared and issued this geotechnical report (the “Report”) for its client
(the “Client”) in accordance with generally-accepted engineering consulting practices for the geotechnical
discipline. No other warranty, expressed or implied, is made. Unless specifically stated in the Report, the Report
does not address environmental issues.

The terms of reference for geotechnical reports issued by Levelton (the “Terms of Reference”) contained in the
present document provide additional information and caution related to standard of care and the use of the
Report. The Client should read and familiarize itself with these Terms of Reference.

2 COMPLETENESS OF THE REPORT

All documents, records, drawings, correspondence, data, files and deliverables, whether hard copy, electronic or
otherwise, generated as part of the services for the Client are inherent components of the Report and,
collectively, form the instruments of professional services (the “Instruments of Professional Services”). The Report
is of a summary nature and is not intended to stand alone without reference to the instructions given to Levelton
by the Client, the communications between Levelton and the Client, and to any other reports, writings, proposals
or documents prepared by Levelton for the Client relative to the specific site described in the Report, all of which
constitute the Report.

TO PROPERLY UNDERSTAND THE INFORMATION, OBSERVATIONS, FINDINGS, SUGGESTIONS,
RECOMMENDATIONS AND OPINIONS CONTAINED IN THE REPORT, REFERENCE MUST BE MADE TO
THE WHOLE OF THE REPORT. LEVELTON CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF
ggﬁﬂggugN?g THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT AND ITS VARIOUS

3. BASIS OF THE REPORT

Levelton prepared the Report for the Client for the specific site, development, building, design or building
assessment objectives and purpose that the Client described to Levelton. The applicability and reliability of any
of the information, observations, findings, suggestions, recommendations and opinions contained in the Report
are only valid to the extent that there was no material alteration to or variation from any of the said descriptions
provided by the Client to Levelton unless the Client specifically requested Levelton to review and revise the
Report in light of such alteration or variation.

4, USE OF THE REPORT

The information, observations, findings, suggestions, recommendations and opinions contained in the Report, or
any component forming the Report, are for the sole use and benefit of the Client and the team of consultants
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF
LEVELTON. Levelton will consent to any reasonable request by the Client to approve the use of this Report by
other parties designated by the Client as the “Approved Users®. As a condition for the consent of Levelton to
approve the use of the Report by an Approved User, the Client must provide a copy of these Terms of Reference
to that Approved User and the Client must obtain written confirmation from that Approved User that the Approved
User will comply with these Terms of Reference, such written confirmation to be provided separately by each
Approved User prior to beginning use of the Report. The Client will provide Levelton with a copy of the written
confirmation from an Approved User when it becomes available to the Client, and in any case, within two weeks
of the Client receiving such written confirmation.

The Report and all its components remain the copfyright property of Levelton and Levelton authorises only the
Client and the Approved Users to make copies of the Report, but only in such quantities as are reasonably
necessary for the use of the Report by the Client and the Approved Users. The Client and the Approved Users
may not give, lend, sell or otherwise disseminate or make the Report, or any portion thereof, available to any
party without the written permission of Leveiton. Any use which a third party makes of the Report, or any portion
of the Report, is the sole responsibility of such third parties. Levelton accepts no responsibility for damages
suffered by any third party resulting from the use of the Report. The Client and the Approved Users acknowledge
and agree to indemnify and hold harmless Levelton, its officers, directors, employees, agents, representatives or
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against Levelton by
any third parties, whether in contract or in tort, arising or related to the use of contents of the Report.
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS ESYELTON

ISSUED BY LEVELTON CONSULTANTS LTD. (continued)

5. INTERPRETATION OF THE REPORT

a. Nature and Exactness of Descriptions: The classification and identification of soils, rocks and
geological units, as well as engineering assessments and estimates have been based on investigations
performed in accordance with the standards set out in Paragraph 1 above. The classification and
identification of these items are judgmental in nature and even comprehensive sampling and testing
programs, implemented with the appropriate equipment by experienced personnel, may fail to locate
some conditions. All investigations or assessments utilizing the standards of Paragraph 1 involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such
investigations will be based on assumptions of what exists between the actual points sampled. Actual
conditions may vary significantly between the points investigated and all persons making use of such
documents or records should be aware of, and accept, this risk. Some conditions are subject to changes
over time and the parties making use of the Report should be aware of this possibility and understand
that the Report only presents the conditions at the sampled points at the time of sampling. Where special
concerns exist, or when the Client has special considerations or requirements, the Client must disclose
them to Levelton so that additional or special investigations may be undertaken, which would not
otherwise be within the scope of investigations made by Levelton or the purposes of the Report.

b. Reliance on information: The evaluation and conclusions contained in the Report have been prepared
on the basis of conditions in evidence at the time of site investigation and field review and on the basis of
information provided to Levelton. Levelton has relied in good faith upon representations, information and
instructions provided by the Client and others concering the site. Accordingly, Levelton cannot accept
responsibility for any deficiency, misstatement or inaccuracy contained in the report as a result of
misstatements, omissions, misrepresentations or fraudulent acts of persons providing information.

c. Additional Involvement by Levelton: To avoid misunderstandings, Levelton should be retained to assist
other professionals to explain relevant engineering findings and to review the geotechnical aspects of the
plans, drawings and specifications of other professionals relative to the engineering issues pertaining to
the geotechnical consulting services provided by Levelton. To ensure compliance and consistency with
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices,
Levelton should also be retained to provide field review services during the performance of any related
work. Where applicable, it is understood that such field review services must meet or exceed the
minimum necessary requirements to ascertain that the work being carried out is in general conformity
with the recommendations made by Levelton. Any reduction from the level of services recommended by
Levelton will result in Levelton providing qualified opinions regarding adequacy of the work.

6. ALTERNATE REPORT FORMAT

When Levelton submits both electronic and hard copy versions of the Instruments of Professional Services, the
Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding
upon Levelton. The hard copy versions submitted by Levelton shall be the original documents for record and
working purposes, and, in the event of a dispute or discrepancy, the hard copy versions shall govern over the
electronic versions; furthermore, the Client agrees and waives all future right of dispute that the original hard copy
signed and sealed versions of the Instruments of Professional Services maintained or retained, or both, by
Levelton shall be deemed to be the overall originals for the Project.

The Client agrees that the electronic file and hard copy versions of Instruments of Professional Services shall not,
under any circumstances, no matter who owns or uses them, be altered by any party except Levelton. The Client
warrants that the Instruments of Professional Services will be used only and exactly as submitted by Levelton.

The Client recognizes and agrees that Levelton prepared and submitted electronic files using specific software or
hardware systems, or both. Levelton makes no representation about the compatibility of these files with the
current or future software and hardware systems of the Client, the Approved Users or any other party. The Client
further agrees that Levelton is under no obligation, unless otherwise expressly specified, to provide the Client, the
Approved Users and any other party, or any or all of them, with specific software and hardware systems that are
compatible with any electronic submitted by Levelton. The Client further agrees that should the Client, an
Approved User or a third party require Levelton to provide specific software or hardware systems, or both,
compatible with the electronic files prepared and submitted by Levelton, for any reason whatsoever included but
not restricted to an order from a court, then the Client will pay Levelton for all reasonable costs related to the
provision of the specific software or hardware systems, or both. The Client further agrees to indemnify and hold
harmless Levelton, its officers, directors, employees, agents, representative or sub-consultant, or any or all of
them, against any claim or any nature whatsoever brought against Levelton, whether in contract or in tort, arising
or related to the provision or use or any specific software or hardware provided by Levelton.

Version 5 - March 09, 2007 Page 2 of 2
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1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Levelton Consultants Ltd.

Rogers Pass Compound

TP15-01

Pg1 of 1

#108 - 3677 Highway 97N BC
Kelowna, B.C. V1X 5C3
T Pavement Assessment Project No: R715-1159-00
LEVELTON wlewioncom Lat: 51.29950 Long: -117.51920
Depth 2|8
m) ® Description (o] S|53
i E 10 20 30 40 S0 60 70 80 90
Asphalt (very dense asphalt millings) [ I G [ ]
\Compact brown gravelly SAND, FILL trace silt, dry. /| —— G °
Soft SILT, FILL, bumnt organics, branches and wood,
} coal, moist. 11T G o
] Boulder 1m wide by 0.4m high. T G 4
Soft dark brown organic SILT, moist. 111 G [ )
\Compact brown silty SAND, maist. — G
1 Compact mottled brown sandy GRAVEL, round
6] cobbles, some silt, wet.
2. 4 Bottom of test pit at 1.50 meters
8.
1 10]
12 ]
4] -
14
16 ]
18 ]
6 1
20
2]
2 ]
8| %
28]
d
120
a2 ]
C: Condition of Sample | Type; Type of Sampler N: Number of Blows @ Moisture Content %
Good [ SPT : 2in. standard WH : Weight of Hammer : &fj;‘t‘&“x
Disturbed {TTTTT] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
No Recovery [___] |FP : Fixed Piston Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane or
G:Grab Hammer Type: X S i (Unconfned) | D1l Method:
CORE ® Shear strength in kPa (field vane) Test Pit
B Remoided strength in kP o
THIS Lonc:;slf ot;'g;: gfguricnmm ;(ms ONLY B rain :SSI ngﬂ;h;;o s:w . Date Drilled: __09/07/2015
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED By: TD
IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.




1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

TP15-02

Levelton Consultants Ltd. Rogers Pass Compound
#108 - 3677 Highway 97N BC Pg1 of 1
Kelowna, B.C. VIX 5C3
1ok 20e1 678 Pavement Assessment Project No: R715-1159-00
LEVELTON wwewioncom Lat: 51.29980 Long: -117.51840
Depth 5T
(m) (f) Description Cc § 83
F =] 10 20 30 40 50 60 70 80 90
Dense tan SAND and GRAVEL, some silt, dry TTT1 G ®
Very dense brown GRAVEL and SAND, round
cobbles, some silt, moist L G ®
Very dense dark grey brown sandy GRAVEL, round
. cobbles and boulders, some silt, moist LLLI G L J
1T G @
6
2 ] Bottom of test pit at 1.80 meters
8.]
{ 10]
12 ]
4] 4
14 ]
16 ]
18 ]
6. 1
20
2]
24
5| B
28 ]
Tao]
a2 ]
C: Condition of Sample | Type: Type of Sampler N: Number of Blows @ Moisture Content %
i . P= Plastic Limit %
Good - SPT : 2 in. standard WH : Weight of Hammer =4 Liguid Limt %
Disturbed [TTTTT] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
No Recovery [ | FP: Fixed Piston Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane or
. Hammer Type: Penetrometer) . :
G Grab yee X Shear strength in kPa (Unconfineq) | 0Tl Method:
CORE ® Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY ® Remokded strength in kPa o
DG IS FOR GEOTECHNICAL PURPOSE! B e 200 e Date Driled: __09/07/2015
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED B
IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION. Y- D




1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Leveiton Consultants Ltd.

Rogers Pass Compound

TP15-03

Pg1 of 1

s BC _
T S o Pavement Assessment Project No: R715-1159-00
LEVELTON wiewioncom Lat: 51.30050 Long: -117.51860
Depth g 5
(m) (®) Description o] S|®3
F=- 10 20 30 40 50 60 70 80 90
Asphalt (very dense asphalt millings) 1T 'I' G | 4
phalt (dense asphalt millings or oiled gravel) G &
Dense mottled brown SAND and GRAVEL, some silt, 1 G | @
moist
4 Dense mottled brown sandy GRAVEL, weakly
{aminated cobbles and boulders, some silt, moist — G
metal debris at 0.5m
] ] 111 G ®
6 \large boulders (0.1m3) at 1.2m and 1.6m /
24 Bottom of test pit at 1.70 meters
8]
{10]
12 ]
4 4
14 ]
16 ]
18 ]
6]
20
2]
2 ]
NEE
28]
I
a2 ]

C: Condition of Sample
Good

Type: Type of Sampler
SPT : 2in. standard

N: Number of Blows
WH : Weight of Hammer

@ Moisture Content %
D= Plastic Limit %
=g Liquid Limit %

Disturbed {TTTTT] ST : Shelby WR : Waight of Rod ¥ Ground Water Level
No Recovery [___] | FP: Fixed Piston Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane or
. Hammer Type: Penetrometer) ; X
G: Grab X Shear strength in kPa (Unconfined) Drill Method:
CORE ® Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY B Remolded strength in kPa ilore
2 SOLE PROPERTY OF LEVELTON @ Percent Passing # 200 sieve Date Dried: __08/07/2015
OONSULTANTS LTDAND CANNOT BE USED OR DUPLICATED
IN ANY WAY WMITHOUT EXPRESS WRITTEN PERMISSION, By: 1D




1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

TP15-04

Levelton Consultants Ltd. Rogers Pass Compound Bt L
aomnunmayam BC g1 of 1
Tel: 2504519778 Pavement Assessment Project No: R715-1159-00
LEVELTON  wwwievioncom Lat: §1.30120 Long: -117.51850
Depth
o y AEE
(m) (@ Description (o3 S|®s3
N 10 20 30 40 50 60 70 80 90
Asphalt (very dense compacted millings) A —
| \Asphalt (compact asphalt millings or oiled gravel) / g _..
2 P8 Dense mottled brown SAND and GRAVEL, some silt,
4 moist /
1 ] Utility Conflict
4
6]
2.
8]
110
12 ]
4. g
14 ]
16 ]
18]
6] -
20
2]
2]
8] %
2 ]
15
a2 ]

C: Condition of Sample | Type: Type of Sampler
Good [ SPT : 2in. standard
Disturbed [TTTTT] ST : Shelby

No Recovery [___] | FP:Fixed Piston

. Hammer Type: " .
G :Grab X Shear strength in kPa (Unconfined) Drill Method:
CORE ® Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY B Remolded strength in kPa e
THIS LOG IS THE SOLE PROPERTY OF LEVELTON B Percent Passjﬂggt:m sieve Date Drilled: __09/07/2015
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED
IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION. By: 1D

N: Number of Biows

WH : Welght of Hammer
WR : Weight of Rod
Standard Penetration Test : ASTM D1586

@ Moisture Content %
P= Pilastic Limit %
oq Liquid Limit %
¥ Ground Water Level
00 Shear strength in kPa (Torvane or
Penetrometer)




1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Leveiton Consuitants Ltd.
#108 - 3677 Highway 87N
Kelowna, B.C. VIX 5C3

Rogers Pass Compound

TP15-05

Pg1 of 1

I ssoasierre Pavement Assessment Project No: R715-1159-00
LEVELTON  wwwievelion.com Lat: 51.30150 Long: -117.51750
Depth 2|87
(m) () Description (o] S8 3
F[=<] 10 20 30 40 50 60 70 80 90
el Dense brown SAND and GRAVEL, some silt, FILL, T G p
dry / 11 G »
2 B9 \Asphalt (dense asphalt millings or oiled gravel) ,4_ J'_'L'L' g 1.
.; 0° \Compact brown silty SAND, some gravel, FILL, dry I
1 1% ® | Dense mottled brown sandy GRAVEL weakly — G d
4 P g laminated cobbles and boulders, some silt, FILL,
] \moist TITI G ®
Firm dark brown sandy organic SILT, FILL, roots and
wood, moist /— ITTT ®
Compact dark brown silty SAND and GRAVEL, some
| \roots and wood, moist f
s ] Bottom of test pit at 2.00 meters
{10]
12 ]
4 4
14 ]
16 ]
18]
sl
20
2]
24 ]
8| -
28 ]
T3]
32 ]

C: Condition of Sample | Type: Type of Sampler
Good - SPT : 2 In. standard
Disturbed [TTTTT] ST : Shelby
NoRecovery [___] | FP: Fixed Piston

G : Grab
CORE
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY
THIS LOG IS THE SOLE OF LEVELTON

CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED
IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

N: Number of Biows

WH : Weight of Hammer

WR : Weight of Rod

Standard Penetration Test : ASTM D1586
Hammer Type:

@ Moisture Content %

D= Plastic Limit %
=q Liquid Limit %

¥ Ground Water Level

00 Shear strength in kPa (Torvane or

Penetrometer) i ]
X Shear strength in kPa (Unconfined) Drill Method:
® Shear strength in kPa (field vane) Test Pit
D Poalied srengiin Vo Date Drilled: __09/07/2015
@ Percent Passing # 200 sieve 5 TD—
y:




1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

TP15-06

Levelton Consuitants Ltd. Rogers Pass Compound
i BC L
Tek: 2604610775, Pavement Assessment Project No: R715-1159-00
LEVELTON wwiewioncom Lat: 51.30230 Long: -117.51740
Depth 5%
(m) (f) Description c § 83
=~ 10 20 30 40 50 60 70 80 90
Asphalt (very dense asphalt millings) 010 G o
i Dense brown SAND and GRAVEL, FILL, some silt, TTTT G
] dry
2
- phalt (dense asphalt millings or oiled gravel) H G
J Dense brown gravelly SAND, some silt, dry
4 Dense brown sandy GRAVEL, rounded cobbles and i G | @
- \boulders, some silt, moist /
] Bottom of test pit at 1.30 meters
6
2d ]
8
1 10]
12.]
4 - -
14 ]
16 ]
E 4
18 ]
6l
20
2]
28]
8| %
28 ]
T2
a2 ]

C: Condition of Sample | Type: Type of Sampler
Good [ SPT : 2in. standard
Disturbed [TTTTT] ST : Shelby
NoRecovery [_] | FP:Fixed Piston

G : Grab
CORE
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY
THIS LOG IS THE SOLE PROPERTY OF LEVELTON
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED
INANY WAY WITHOUT EXPRESS WRITTEN PERMISSION.

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

@ Moisture Content %
P= Plastic Limit %
=g Liquid Limit %
¥ Ground Water Level
00 Shear strength in kPa (Torvane or
Penetrometer)

X Shear strength in kPa (Unconfined) Drill Method:

@ Shear strength in kPa (field vane) Test Pit

® Remolded strength in kPa i

B Percent Passing # 200 sisve Date Drilied: 09/07/2015
By: 1D




1 LOG PER PAGE R715-1169-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Levelton Consultants Ltd.
#108 - 3877 Highway 97N
Kelowna, B.C. VIX 5C3

Rogers Pass Compound

TP15-07

Pg1 of 1

K oy Pavement Assessment Project No: R715-1159-00
LEVELTON wwiswion.com Lat: 51.30210 Long: -117.51770
Depth g 5%
(m) @) Descripti (o] 53
Secnpren F g 3 10 20 30 40 50 60 70 80 90
Asphalt (very dense asphalt millings) 111 G [}
phalt (dense asphalt millings or oiled gravel) 11T G L4
Dense brown gravelly SAND, some silt, dry
Dense mottled brown GRAVEL and SAND weakly
{1 ] laminated cobbles and boulders, trace silt, moist aay G P
44 f
) 64, I G B
- Bottom of test pit at 2.00 meters
8]
{ 10]
12 ]
4] g
14 ]
16 ]
18]
6
20
2]
24 ]
8] 28
28 ]
120
2]

C: Condition of Sample | Type: Type of Sampler
Good - SPT : 2 in, standard
Disturbed [TTTTT] ST : Shelby

No Recovery : FP : Fixed Piston

. Hammer Type: - .
G :Grab X Shear strength in kPa (Unconfined) Drill Method:
CORE ® Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY B Remocided strength in kPa Date Drilied:
THIS LOG IS THE SOLE PROPERTY OF LEVELTON @ Percent Passing # 200 sieve . __10/07/2015
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED
INANY WAY WITHOUT EXPRESS WRITTEN PERMISSION, By: 1D

N: Number of Blows
WH : Weight of Hammer
WR : Weight of Rod

Standard Penetration Test : ASTM D1586

@ Moisture Content %
b= Plastic Limit %
of Liquid Limit %
¥ Ground Water Level
00 Shear strength in kPa (Torvane or
Penetrometer)




1 LOG PER PAGE R715-11569-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

TP15-08

Levelton Consultants Ltd. Rogers Pass Compound Pa1 of 1
#108 - 3677 Highway 97N BC g1 0
Kslowna, B.C. VIX 5C3
o Pavement Assessment Project No: R715-1159-00
LEVELTON  wwioveiton.com Lat: 51.30250 Long: -117.51800
Depth 5%
m Description C| N §. T3
L 10 20 30 40 50 60 70 80 90
! Asphalt (very dense asphalt millings) T11] G o
R Dense brown gravelly SAND, weakly laminated T G P
2 cobbles, trace silt, moist .
J Dense brown sandy GRAVEL, many weakly laminated o G o
7 J cobbles and boulders, trace silt, moist
4.
E Dense brown SAND and GRAVEL, wood branches TIII G —@r
6 \and roots, some silt, moist 7
24 Bottom of test pit at 1.70 meters
8]
{10]
12
4 g
14 ]
16 ]
18 ]
6l
20 |
2]
24 ]
8| %
28 ]
1320
2]
C: Condition of Sample | Type: Type of Sampler N: Number of Blows @ Moisture Content %
. . D= Plastic Limit %
Good [N SPT : 2in. standard WH : Wefght of Hammer e Liquid Limit %
Disturbed [TTTTT] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
No Recovery E EP : Fixed Piston Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane or
. Hammer Type: Penetrometer) ; .
G: Grab ye X Shear strength in kPa (Unconfined) | Dril Method:
CORE ® Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY ® Remolded strength in kPa Hod-
oS TR AT B Ponipmsng# z0sme | 090N TGS
IN ANY WAY WITHOUT EXPRESS WRITTEN PERMISSION. By: 1D




1 LOG PER PAGE R715-1169-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Rogers Pass Compound

TP15-09

Levelton Consultants Ltd. Pg 1 of 1
#108 - 3677 Highway 97N BC g1 o
Kelowna, B.C. VIX 5C3
To; Zosar-a7id Pavement Assessment Project No: R715-1159-00
LEVELTON wwerstoncom Lat: 51.30180 Long: -117.51910
Depth 5%
(m) () Description o] §. &3
Fl=a 10 20 30 40 50 60 70 80 90
B \Asphalt (new overlay) 11T G ®
phalt (very dense asphalt millings) [T G L_|
Compact tan gravelly SAND,FILL, trace silt, dry
Dense cemented silty GRAVEL FILL, weakly ARR G L4
4 laminated cobbles and boulders, some sand, dry
Compact SAND, FILL, black ash/coal, debris
including bricks and cable, dry. TT11 G [
- Bottom of test pit at 1.50 meters
6.
2]
8.
{ 10]
12 ]
o] ]
18]
16 ]
18 ]
6l 1
20
2]
21
8| %
28]
T2
]
.

C: Condition of Sample
Good [N
Disturbed [TTTIT]
No Recovery :

Type: Type of Sampler
SPT : 2in. standard

ST : Shelby

FP : Fixed Piston
G : Grab

CORE

THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY
THIS LOG IS THE SOLE PROPERTY OF LEVELTON

CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED
EXPRESS WRITTEN PERMISSION.

IN ANY WAY WITHOUT

N: Number of Blows
WH : Weight of Hammer
WR : Welght of Rod

Standard Penetration Test : ASTM D1586

Hammer Type:

@ Moisture Content %

D= Plastic Limit %

«d Liquid Limit %

¥ Ground Water Level

00 Shear strength in kPa (Torvane or

Penetrometer) . !
X Shear strength in kPa (Unconfined) | Drill Method:
® Shear strength in kPa (field vane) Test Pit
B Remolded strength in kPa ——
@ Percent Passing # 200 sieve Date Drilled: __10/07/2015
By: D




1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Levelton Consultants Ltd.
#108 - 3677 Highway 87N
Kelowna, B.C. VIX 5C3

Tel: 250-491-9778

Fax. 250-491-8729

LEVELTON wwwisveiion.com

Rogers Pass Compound

Pavement Assessment

BC

TP15-10
Pg1 of 1

Project No: R715-1159-00
Lat: 51.30340 Long: -117.51780

Depth 5
(m) ® Description (o3 § 53
Fl=2 10 20 30 40 50 60 70 80 90
BT V\Asphalt (old overla
.. phalt ( Y) e T G o
oY phalt (dense asphalt millings)
24 o° \Dense brown gravelly SAND, some silt, moist IITT G -l
[\ N
1% q Dense brown GRAVEL, weakly laminated cobbles,
J °. a° some sand, some silt, moist
4 TIIT G [ )
e ©
19 d 1] G [ |
_ Bottom of test pit at 1.50 meters
6 ]
24
8.
110]
12
4 g
14
16 ]
18 _]
6 1
20
2]
24 ]
8| 26
28]
T30
2]
C: Condition of Sample | Type: Type of Sampler N: Number of Blows @ Moisture Content %
; . Wei D= Plastic Limit %
G.ood - SPT : 2in. standard WH Weight of Hammer e Liquid Limit %
Disturbed [TTTTT] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
No Recovery : EP : Fixed Piston Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane or
. Hammer Type: Penetrometer) ; .
G 4/Grab e X Shear strength in kPa (Unconfined) Drill Method:
CORE ® Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY B Remoided strength in kPa o
T8 L00 &5 THE SOt B oF Tou = nt Passing # 200 sieve Date Drilled: 10/07/2015
CONSULTANTS LTD AND CANNOT BE USED OR DUPLICATED B T
IN ANY WAY WITHOUT EXPPRESS WRITTEN PERMISSION. Y




TP15-11

1 LOG PER PAGE R715-1159-00 ROGERS PASS LOGS.GPJ LEVELTON.GDT 10/8/15

Levelton Consultants Ltd. Rogers Pass Compound
#108 - 3677 Highway 87N BC Pg1 of 1
Kelowna, B.C. VI1X 56C3
Tel: 2504616778 Pavement Assessment Project No: R715-1159-00
LEVELTON ww.eveiton.com
Depth 5T
(m) ® Description Cj|{ N § s 3
e 10 20 30 40 50 60 70 80 90
\Asphalt (new pavement) [ G ®
\Compact brown gravelly SAND, some silt, FILL, dry I TTTT G L ]
24 Dense brown SAND and GRAVEL, some silt, FILL, l
4 dry
4 ] \Dense grey SAND and GRAVEL, some silt, moist I
4] ottom of test pit at U.50 meters
6]
2d
8]
1 10]
12 ]
4] 4
14 ]
16.]
18 ]
6l
20 |
2]
2]
8| %4
28 ]
10]
a2 ]
C: Condition of Sample | Type: Type of Sampler N: Number of Blows @ Moisture Content %
n: . b= Plastic Limit %
Good [ SPT : 2 in. standard WH Weight of Hammer ot Liquid Uimit %
Disturbed [TTTTT] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
No Recovery E: FP : Fixed Piston Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane or
. Hammer Type: Penetrometer) . .
G:GRb X Shear strength in kPa (Unconfined) Drill Method:
CORE @ Shear strength in kPa (field vane) Test Pit
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY 8 Remolded strength in kPa iad-
coqe 151008 TESOLE peoPeTY o VLT T e
IN ANY WAY WMITHOUT EXPRESS WRITTEN PERMISSION, BY 1D




Levelton Consultants Ltd.
Fraser Vailey Group and Southern interior

#110, 34077 Gladys Avenue #301, 19292-60 Avenue #108, 3677 Hwy 97N
Abbotsford, BC V2S 2E8 Surrey, BC V3S 3M2 Kelowna, BC V1X 5C3
Tel: (604) 855-0206 Tel: (604) 533-2992 Tel: (250) 491-9778
Fax: (604) 853-1186 Fax: (604) 533-0768 Fax: (250) 491-9729
LEVELTON emai: abbotsford@levelton.com Email: surrey@leveiton.com Email: kelowna@levelton.com
Client: PWGSC File No.: R715-1159-00
Project: Rogers Pass - Pavement Assessment Task:

Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sampie Location: TP15-02, G2 Sampled By: TD
Supplier: Tested By: MP
Material Type: GRAVEL and Sand, some silt Date Sampled: July 9, 2015
Usage: Date Tested: July 20, 2015
Specification: Sieve No. 1
Moisture Content (as received): 5% I Washed Sieve
Screen % Specification Gravel Sand SilClay
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0.075 10.9% ——o— % Passing Total: Lower Limit e Upper Limit

Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:
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Levelton Consultants Ltd.
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#110, 34077 Gladys Avenue
Abbotsford, BC V2S 2E8
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#301, 19292-60 Avenue
Surrey, BC V3S 3M2

Tel: (604) 533-2992

Fax: (604) 533-0768
Email: surrey@levelton.com

#108, 3677 Hwy 97N
Kelowna, BC V1X 5C3

Tel: (250) 491-9778

Fax: (250) 491-9729

Email: kelowna@levelton.com

Client:

PWGSC

File No.: R715-1159-00

Project: Rogers Pass - Pavement Assessment Task:

Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sampie Location: TP15-06, G2 Sampled By: TD

Suppilier: Tested By: MP
Material Type: Gravelly SAND, some silt Date Sampied: July 9, 2015
Usage: Date Tested: July 20, 2015
Specification: Sieve No. 2
Moisture Content (as received): 8% [ Washed Sieve
Screen o, Spacification Gravel Sand SiltiClay
Opening | Passing| Upper | Lower 100% Tr7TT g “THIH H lIRE
(mm): | Total: | Limit | Limit ARR - | ! l i
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0.150 21.4%
0.075 15.8% —a— % Passing Totai: Lower Limit = Upper Limit
Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:
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LEVELTON emai: abbotsford@levelton.com Email: surrey@levelton.com Email: kelowna@levelton.com
Client: PWGSC File No.: R715-1159-00
Project: Rogers Pass - Pavement Assessment Task:

Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sampie Location: TP15-07, G3 Sampied By: TD
Supplier: Tested By: MP
Material Type: GRAVEL and Sand, trace silt Date Sampied: July 9, 2015
Usage: Date Tested: July 20, 2015
Specification: Sieve No. 3
Moisture Content (as received): 4% [ Washed Sieve
Screen % Specification Gravel Sand SilvClay
Openlng Passlng Upper Lower 100% 177 B [ I O S T 1941 T T TTIFT- . IO
(mm): | Total: | Limit | Limit HE ; HEA= L s e A I R i1
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1.18 22.1% 10% 1
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0.425 g g g & g g g
0.300 12.0% - Sieve Opening (mm) ° e
0.150 9.8%
0.075 8.2% —t— % Passing Total: Lower Limit == Upper Limit
Remarks:

Levelton Consultants Ltd.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:
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Surrey, BC V3S 3M2

Tel: (604) 533-2992

Fax: (604) 533-0768

Email: surrey@levelton.com

#108, 3677 Hwy 97N
Kelowna, BC V1X 5C3

Tel: (250) 491-9778

Fax: (250) 491-9729

Email: kelowna@levelton.com

Client:
Project:
Site Address

PWGSC

Rogers Pass, BC

: Rogers Pass - Pavement Assessment

File No.:
Task:

R715-1159-00

Report of Grain Size Analysis

Sample Location: TP15-08, G3 Sampled By: TD
Suppilier: Tested By: MP
Materiai Type: Sandy GRAVEL, trace silt Date Sampled: July 9, 2015
Usage: Date Tested: July 20, 2015
Specification: Sieve No. 4
Moisture Content (as received): 5% [ Washed Sieve
Screen % Specification Sand SivClay
Opening | Passing | Upper | Lower 100% rr | 1
(mm): | Total: | Limit | Limit { |
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0.075 4.0% —— % Passing Total: Lower Limit = Upper Limit
Remarks:

Reporting of these results constitutes a testing service only.

No engineering interpretation of the results is expressed or implied.

Engineering review and interpretation of these results can be provided upon written request.

Levelton Consultants Ltd.
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Project no.: 161-07388-00
November 4, 2016

Public Works Government Services Canada
219 —- 800 Burrard St.
Vancouver, BC V6Z 0B9

Attention: Tom Dunphy,

Subject: Geotechnical Engineering Technical Memorandum -
Snow Retention Wall Foundations

Drainage Improvements - Parks Canada Maintenance
Compound, Rogers Pass, BC

Dear Sir,

INTRODUCTION

As requested, WSP Canada Inc. (WSP) has prepared this geotechnical engineering
technical memorandum for the above-referenced project.

This memorandum has been prepared based on our proposal P16-11060-93 dated
April 22, 2016 for the purpose of providing information to the Civil Engineer (Wedler
Engineering LLP) regarding the suitability of the soil conditions along the east
perimeter of the site to construct a snow retention wall.

According to the preliminary design information provided by the Civil Engineer we
understand the snow retention wall will consist of two wall systems. The majority of
the wall will consist of precast A-frame structures placed on the asphalt pavement
surface and anchored into the subgrade soils. One portion of wall, between the
Abrasives Storage and Vehicle Storage 1 buildings, will consist of a panel wall
system. We understand the panel wall will consist of a 4m high wall system with pre-
cast concrete panels 3.6m wide supported by structural columns, likely consisting of
steel beams or built up sections. The steel beams will be placed in holes bored into
the site soils and concreted in place to create pile foundations.

Our scope of work on this project was to review our previous geotechnical report for
the site area (prepared as Levelton Consultants Ltd. (Levelton) prior to our
acquisition by WSP), conduct additional geotechnical sub-surface investigation along
the proposed wall alignment, and preparation of this technical memorandum.

WSP Canada Inc.
108 — 3677 Hwy 97N
Kelowna, BC

Phone: +1 260-491-9778
Fax +1 250-491-9729
Www.wspgroup.com
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BACKGROUND - PREVIOUS INVESTIGATION (2015)

A previous geotechnical report for the subject site has been issued on August 10,
2015 (Levelton file number R715-1159-00). On July 9 and 10, 2015 ten (10) test pits
TP15-01 to TP15-10 were conducted using a track-mounted excavator to depths of
approximately 0.5 to 2.0 m below grade throughout the maintenance compound.

Soils encountered within the Levelton test pits generally consisted of dense to very
dense coarse granular fills to approximately 0.6 to 2.0 m below grade, overlying
compact native granular soils to the bottom of the test pits at 1.5 to 2.0m deep. At
intermittent locations the test pits encountered burried wood debris and organics at
the transition between fill and native granular deposits.

INVESTIGATION

On October 20 and 21, 2016 an additional geotechnical subsurface investigation
consisting of four (4) machine dug test holes was conducted at the subject site. The
test holes were excavated by a tracked excavator to a depth of 4.0m below existing
grade to review the soil conditions. The test pits were excavated along the east
perimeter of the site following the general alignment of the proposed snow retention
wall. A site plan showing the 2016 test hole locations is included in Figure 1 following
this memorandum.

WSP observed the test pitting and collected representative soil samples from the
excavated materials. Moisture contents were determined on each of the samples
collected from the test holes. The moisture contents of the fills were determined to
range from 6 to 53 percent. Grain size analyses were conducted on a sample
collected from varying depths of excavations. The results of the grain size analyses
are included on the attached laboratory test reports following this memorandum.

Detailed descriptions of the subsurface soil conditions are included in the soil logs
attached to this memorandum. A brief description of the observed soil conditions is
as follows:

Compact to Dense granular fills — The surficial soils at each test pit consisted of
dense sand and gravel and gravelly sand fill from 1 to 3m deep. In some cases the
fill materials included larger cobbles and boulders. TP16-03 included 250mm of
asphalt surfacing overlying the fill materials.

Loose Sand Topsoil — Underlying the fill each test pit encountered a 0.3m thick
layer of inferred topsoil, consisting of sand with organics, wood debris and ash.

Native Silt — Underlying the inferred topsoil layer TP16-02 and TP16-03 encountered
deposits of firm to stiff silt to a depth of 3.6m where it was terminated.

Page 2 of § 161-07388-00
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Native Sand — Underlying the topsoil layers in TP16-01 and TP16-04 and the silt
layer in TP16-02 each test pit encountered a deposit of compact to very dense
granular soil ranging from sandy silty gravel to sand some gravel trace silt. TP16-01,
TP16-02 and TP16-04 were terminated in the granular deposits at a depth of 3.5 to
4m.

Groundwater was encountered in the test pits TP16-02 and TP16-03 at depths of
3.8m and 3m respectively. It is expected that the ground water elevation would
fluctuate with the local seasonal and climatic changes.

RECOMMENDATIONS

Based on the previous geotechnical information available for the site, and the results
of our investigation, it is our opinion that design and construction of the proposed
snow retention wall is feasible. The wall could be supported on the proposed cast-in-
place concrete pile foundations.

WALL LOADING

A conservative model of lateral loading from snow stockpiling can be estimated by
assuming an at rest pressure distribution, based on soil mechanics. For this analysis
it is assumed that the snow banks have an internal friction angle equal to the
conventional slope steepness limit for avalanches to trigger (30° from horizontal) and
a compressed unit weight equal to the density of ice (8.8kN/m?3). Assuming these
values, and the snow is stockpiled to the top of the 4m high wall, a triangular
pressure distribution of 0 kPa at the top of wall increasing to 17.6 kPa at the wall
base can be calculated. This pressure distribution will create an equivalent load of
35.2 kN per linear meter of wall acting at 1.3m up from the wall base. Given a 3.6m
wall support spacing the support columns will be subject to a load of 126.7 kN at
1.3m from the column base.

Additional loading cases that may impact the wall design include impact loading from

vehicles and wind loading. These loading cases have not been considered in this
memorandum, but should be addressed by the wall designer.

FOUNDATION DESIGN

Page 3 of § 161-07388-00
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FOUNDATION CAPACITY

Our preliminary analysis is based on the encountered soil conditions along the
proposed wall alignment, and the preliminary foundation design information including
an anticipated cast-in-place concrete cylindrical pile on the order of 0.5m diameter
and a depth of 5m below surrounding grade. As a preliminary guideine WSP judges
that the foundations could be designed as end bearing piles with a factored toe
bearing pile capacity of 1280 kPa. WSP can refine the capacity calculations once
more detailed design information is available.

LATERAL RESISTANCE

WSP conducted a preliminary lateral pile analysis to determine the soil response
caused by the anticipated lateral loading conditions. The soil properties were
estimated based on our test hole information, site observations and laboratory testing
results. The preliminary lateral pile analysis utilized the following soil profile:

Depth (m) Soil Effective Unit | Internal Undrained

Description Weight Friction Angle | Cohesion
(kN/m3) ) (kPa)

0-2 Compact Sand | 19 32
and Gravel Fill

2-3.5 Stiff sandy Silt | 17 28 50

3.5-5 Dense Sand, 11 35
some gravel

An analysis of pile head deflection was performed for the soil conditions above, the
snow loading discussed in the previous section and the proposed pile geometry of
0.5m diameter piles installed to 5m depths. The analysis showed a head deflection
of approximately 8mm can be expected under these conditions. Typically 6mm is
considered the failure threshold for pile supported structures. A second analysis was
performed with the piles enlarged to 0.75m diameter; a head deflection of 5mm can
be expected under these conditions. WSP can refine the lateral resistance
calculations and lateral deflection analysis when more design information is available.

FIELD REVIEWS

The geotechnical engineer should be given the opportunity to review the wall support
post borings to confirm the soil conditions.

Page 4 of § 161-07388-00



CLOSURE

The attached Terms of Reference form an integral part of this technical
memorandum.

We trust that the information presented in this memorandum meets your immediate
requirements. [f you have any questions or require further information, please do not
hesitate to contact us.

Yours truly,
Reviewed By:
Original Signed By: Original Signed By:
Per: Thomas Dueckman, PEng. Per: Paul R. Ell, P.Eng.
Project Engineer Senior Geotechnical Engineer

Attachments: Terms of Reference for Geotechnical Reports
Figure 1 — Site Plan
Soil Logs
Grain Size Analysis Reports

CC: Wedler Engineering LLP — Attn. Sam Rogers, EIT

Page 5 of 5
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS
ISSUED BY WSP CANADA INC.

1. STANDARD OF CARE

WSP Canada Inc. (“WSP") prepared and issued this geotechnical report (the “Report’) for its client (the
“Client”) in accordance with generally-accepted engineering consulting practices for the geotechnical discipline.
No other warranty, expressed or implied, is made. Unless specifically stated in the Report, the Report does not
address environmental issues.

The terms of reference for geotechnical reports issued by WSP (the “Terms of Reference”) contained in the
present document provide additional information and caution related to standard of care and the use of the
Report. The Client should read and familiarize itself with these Terms of Reference.

2, COMPLETENESS OF THE REPORT

All documents, records, drawings, correspondence, data, files and deliverables, whether hard copy, electronic or
otherwise, generated as part of the services for the Client are inherent components of the Report and,
collectively, form the instruments of professional services (the “Instruments of Professional Services”). The Report
is of a summary nature and is not intended to stand alone without reference to the instructions given to WSP by
the Client, the communications between WSP and the Client, and to any other reports, writings, proposals or
documents prepared by WSP for the Client relative to the specific site described in the Report, all of which
constitute the Report.

TO PROPERLY UNDERSTAND THE INFORMATION, OBSERVATIONS, FINDINGS, SUGGESTIONS,

RECOMMENDATIONS AND OPINIONS CONTAINED IN THE REPORT, REFERENCE MUST BE MADE TO

THE WHOLE OF THE REPORT. WSP CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF

ggmggug _I(_)g THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT AND ITS VARIOUS
NTS.

3. BASIS OF THE REPORT

WSP prepared the Report for the Client for the specific site, development, building, design or building
assessment objectives and purpose that the Client described to WSP. The applicability and reliability of any of
the information, observations, findings, suggestions, recommendations and opinions contained in the Report
are only valid to the extent that there was no material alteration to or variation from any of the said descriptions
provided by the Client to WSP unless the Client specifically requested WSP to review and revise the
Report in light of such alteration or variation.

4, USE OF THE REPORT

The information, observations, findings, suggestions, recommendations and opinions contained in the Report, or
any component formim?; the Report, are for the sole use and benefit of the Client and the team of consultants
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF
WSP. WSP will consent to any reasonable request by the Client to approve the use of this Report by other
parties designated by the Client as the “Approved Users”. As a condition for the consent of WSP to approve
the use of the Report by an Approved User, the Client must provide a copy of these Terms of Reference to that
Approved User and the Client must obtain written confirmation from that Approved User that the Approved User
will comply with these Terms of Reference, such written confirmation to be provided separately by each
Approved User prior to beginning use of the Report. The Client will 8rovide WSP with a copy of the written
confirmation from an Approved User when it becomes available to the Client, and in any case, within two weeks
of the Client receiving such written confirmation.

The Report and all its components remain the copyright property of WSP and WSP authorises only the Client
and the Approved Users to make copies of the Report, but only in such quantities as are reasonably
necessary for the use of the Report by the Client and the Approved Users. The Client and the Approved Users
may not give, lend, sell or otherwise disseminate or make the Report, or any portion thereof, available to any
party without the written permission of WSP. Any use which a third party makes of the Report, or any portion of
the Report, is the sole responsibility of such third parties. WSP accepts no responsibility for damages
suffered by any third party resulting from the use of the Report. The Client and the Approved Users acknowledge
and agree to indemnify and hold harmless WSP, its officers, directors, employees, agents, representatives or
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against WSP by
any third parties, whether in contract or in tort, arising or related to the use of contents of the Report.

Version 5 - January 4, 2016 Page 1 0of 2
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS
ISSUED BY WSP CANADA INC. (continued)

5. INTERPRETATION OF THE REPORT

a. Nature and Exactness of Descriptions: The classification and identification of soils, rocks and
geological units, as well as engineering assessments and estimates have been based on investigations
performed in accordance with the standards set out in Paragraph 1 above. The classification and
identification of these items are judgmental in nature and even comprehensive sampling and testing
programs, implemented with the appropriate equipment by experienced personnel, may fail to locate
some conditions. All investigations or assessments utilizing the standards of Paragraph 1 involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such
investigations will be based on assumptions of what exists between the actual points sampled. Actual
conditions may vary significantly between the points investigated and all persons making use of such
documents or records should be aware of, and accept, this risk. Some conditions are subject to changes
over time and the parties making use of the Report should be aware of this possibility and understand
that the Report only presents the conditions at the sampled points at the time of sampling. Where special
concerns exist, or when the Client has special considerations or requirements, the Client must disclose
them to WSP so that additional or special investigations may be undertaken, which would not otherwise
be within the scope of investigations made by WSP or the purposes of the Report.

b. Reliance on information: The evaluation and conclusions contained in the Report have been prepared
on the basis of conditions in evidence at the time of site investigation and field review and on the basis of
information provided to WSP. WSP has relied in good faith upon representations, information and
instructions provided by the Client and others concerning the site. Accordingly, WSP cannot accept
responsibility for any deficiency, misstatement or inaccuracy contained in the report as a result of
misstatements, omissions, misrepresentations or fraudulent acts of persons providing information.

c. Additional Involvement by WSP: To avoid misunderstandings, WSP should be retained to assist other
professionals to explain relevant engineering findings and to review the geotechnical aspects of the
plans, drawings and specifications of other professionals relative to the engineering issues pertaining to
the geotechnical consulting services provided by WSP. To ensure compliance and consistency with
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, WSP
should also be retained to provide field review services during the performance of any related work.
Where applicable, it is understood that such field review services must meet or exceed the
minimum necessary requirements to ascertain that the work being carried out is in general conformity
with the recommendations made by WSP. Any reduction from the level of services recommended by
WSP will result in WSP providing qualified opinions regarding adequacy of the work.

6. ALTERNATE REPORT FORMAT

When WSP submits both electronic and hard copy versions of the Instruments of Professional Services, the
Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding
upon WSP. The hard copy versions submitted by WSP shall be the original documents for record and
working purposes, and, in the event of a dispute or discrepancy, the hard copy versions shall govern over the
electronic versions; furthermore, the Client agrees and waives all future right of dispute that the original hard copy
signed and sealed versions of the Instruments of Professional Services maintained or retained, or both, by
WSP shall be deemed to be the overall originals for the Project.

The Client agrees that the electronic file and hard copy versions of Instruments of Professional Services shall not,
under any circumstances, no matter who owns or uses them, be altered by any party except WSP. The Client
warrants that the Instruments of Professional Services will be used only and exactly as submitted by WSP.

The Client recognizes and agrees that WSP prepared and submitted electronic files using specific software or
hardware systems, or both. WSP makes no representation about the compatibility of these files with the
current or future software and hardware systems of the Client, the Approved Users or any other party. The Client
further agrees that WSP is under no obligation, unless otherwise expressly specified, to provide the Client, the
Approved Users and any other party, or any or all of them, with specific software and hardware systems that are
compatible with any electronic submitted by WSP. The Client further agrees that should the Client, an
Approved User or a third party require WSP to provide specific software or hardware systems, or both,
compatible with the electronic files prepared and submitted by WSP, for any reason whatsoever included but
not restricted to an order from a court, then the Client will pay WSP for all reasonable costs related to the
provision of the specific software or hardware systems, or both. The Client further agrees to indemnify and hold
harmless WSP, its officers, directors, employees, agents, representative or sub-consultant, or any or all of
them, against any claim or any nature whatsoever brought against WSP, whether in contract or in tort, arising or
related to the provision or use or any specific software or hardware provided by WSP.

Version 5 - January 4, 2016 Page 2 of 2
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1 LOG PER PAGE 11/4/16

WSP Canada Inc.

BWSP

Fax +1250-491-8729

Rogers Pass Maintenance Compound

wy
Rogers Pass, BC,

Public Works Government Services Canada

TP16-01

Pg1 of 1
Project No: 161-07388-00

WWW.Wspgroup.com
=
P " ECIER:
(m) (f) Description C|N|SElE3
'_8 s~ 10 20 30 40 50 60 70 80 90
Dense brown SAND and gravel, FILL, trace silt, moist. TOT GG-1 ®
2 Dense brown sandy GRAVEL, FILL, boulders and 1T GG-2
cobbles, trace silt, moist.
4 ] Dense redish brown SAND, FILL, some gravel, boulders,
trace siit, moist. ITTT GG3 ®
. 6 II1T GG4 —o—
1 Loose dark brown SAND, TOPSOIL, wood waste, - ees ®
5] \organics, cobbles, maist. [ hm GGs PY
7 Dense red brown SAND, some gravel, some silt, moist.
{10]
i Very dense tan sandy silty GRAVEL, tillHike, moist.
] TI1T GG7 o
12 Bottom of test pit at 3.5 meters
4 - .
14
16 ]
18]
6 20 _
2]
24 ]
s %6
28 ]
130
a2 ]
C: Condition of Sample | Type: Type of Sampler N: Number of Blows Plastic Limit (%) Liquid Limit (%)
Good - SPT : 2in. standard WH : Weight of Hammer Moisture Content (%)
Distubed  [[[1IT] ST Shelby WR : Weight of Rod ¥ Ground Water Lovel
G: Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
NoRecovery [ |core Hammer Type: PP Pocket Penetrometer Drill Method:
‘SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN DYNAMIC CONE PENETRATION TEST (compressive strength in kPa) Test Pit
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006, X Shear strength in kPa Date Drilled: __ 20/10/2016
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY (Unconfined) Loggedby — TD
THIS LOG IS THE SOLE PROPERTY OF ®  Shear strength in kPa (Field vane) | Logged by: 10
AN e olmLeATED ®  Remolded strength in kPa Checked by:

W Percent Passmg # 200 sieve
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1

Rogers Pass Maintenance Compound
Public Works Government Services Canada
Hwy
Rogers Pass, BC,

TP16-02

Pg1 of 1
Project No: 161-07388-00

WWW.WSpgroup.com
* 1
2:/3D
Description C| N g; ElE3
"5 E 1|0 20 30 40 50 60 70 80 90
Compact brown SAND and gravel, cobbles, trace silt, |
FILL, moist. Ll 661
TT1T GG-2 [ ]
122243 Loose dark brown SAND, some gravel, wood waste, 11 GG-3 <>
+IFF \organics, TOPSOIL, moist. i GG-4 g
8 414 i N
T \Firm mottled SILT and sand, moist.
. Stiff grey SILT, large tree trunk. — cees L
{10 ]
12 ]
P1
Dense grey SAND some gravel, trace silt, wet. 1 GG-8 o}zo [ ]
4 2016
1] Bottom of test pit at 4.0 meters
16 ]
18 ]
el
20 ]
2]
2
5| 28—
2 ]
IER
2 ]
C: Condition of Sample | Type: Type of Sampler N: Number of Blows Plastic Lintt (%) Llagd Limit 0%)
Good SPT: 2in. standard WH : Weight of Hammer Moisture Content (%)
ST : Shelby WR : Weight of Rod ¥  Ground Water Level
Disturbed  [TTTTT] G: Grab Standard Penetration Test : ASTM D1586 00  Shear strength in kPa (Torvane)
NoRecovery [ ] | core Hammer Type: PP Pocket Penetromater Drill Method:
SOIL CLASSIFIGATION IN WITH THE DYNAMIC CONE PENETRATION TEST (compressive strength in kPa) Test Pit
FOUNDATION ENGINEERING MANLAL 4TH EDITION 2006, X Shear strength In kPa Date Drilled: __20/10/2016
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY {Unconfined) Logaed b
MLﬁm%mmmem INc. ®  Shear strength in kPa (Field vane) 0gg y. 1D
AN T e B  Remolded strength in kPa Checked by

W Percent Passmg # 200 sieve
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Rogers Pass Maintenance Compound
Public Works Government Services Canada
Hwy 1
Rogers Pass, BC,

TP16-03

Pg1 of 1
Project No: 161-07388-00

WWW.WEPGIoup.com
T
Depth o 32|83
(m) () Description C|N|SEE3
gl 10 20 30 40 50 60 70 80 90
7]
Asphalt - 250mm
e? Dense brown gravelly SAND, trace silt, FiLL, moist. 11 GG-1 v
X2 Dense brown gravelly SAND, cobbles and boulders, trace  [TTTT Ge2 v
e silt, FiLL, moist.
K
K%
':' plywood @ 1.8m underfain by 200mm thick layer of wood
R debris (cut branches)
PSSR
ete’s
RS0
RSN
RIS
LK
S0 0.0
ekl
b TI1T GG-3 —¢
el
oA
RS
S
DO 4
bS5
% M (| X
s Loose dark brown SAND, some gravel, TOPSOIL, wood GG | oat20 o
\waste, organics, moist. anal GG6 o
12 \Stiff grey sandy SILT, wet.
7 Bottom of test pit at 3.5 meters
4 - -
14 ]
16 ]
18 ]
6 1
20 ]
22 ]
24 ]
5| 26
J
28 ]
130
32 ]
C: Condition of Samph ! of N: Number of Blows Plastic Limit (%) Liquid Limit (%)
Good SPT: 2in. standard WH : Waeight of Hammer Moisture Content (%)
) ST: Shelby WR : Weight of Rod ¥ Ground Water Level
o [ G: Grab Standard Penetration Test : ASTM D1586 009 Shear strength in kPa (Torvane)
NoRecovery [ ] [core Hammer Type: PP Pocket Penetrometer X
) Drill Method:
SO, CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN DYNAMIC CONE PENETRATION TEST (compressive strength in kPa) Test Pit
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006. X  Shearstrength in kPa -
Date Drilled: 20/10/2016
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY (Unconfined) Logaedby: 1D
THES LOG S THE SOLE PROPERTY OF WSP CANADA INC. ®  Shearstrength in kPa (Field vane) | Logged by: D
ANY WAY WITHOUT WRITTEN, B Remolded strength in kPa Checked by:

W Percent Passmg # 200 sieve
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Rogers Pass Maintenance Compound
PUbIIC Works Government Services Canada

Hwy 1

Rogers Pass, BC,

TP16-04

Pg1 of 1
Project No: 161-07388-00

WWW.WSPGroup.com
ES
Depth » g2|&T
(m) (M Description S g' @3
Fa|=- 10 20 30 40 50 60 70 80 90
Dense brown gravelly SAND, some silt, FILL, moist. 11T GG-1 &
Dense brown SAND and gravel, cobbles and boulders,
2 trace silt, FILL, large burried tree stumps, moist.
E 111 GG-2 ®
4
6
24
s AR GG3
Compact black SAND, TOPSOIL, ash and wood debris, L1 Ge4 »
\moist. ITIT GGS5 ™)
1 Compact mottled SAND, some silt, moist. I
\Compact red coarse SAND, wet. /— 2 GG [
Dense grey SAND, some silt, some gravel, moist. P
12 - Bottom of test pit at 3.5 meters
ad
14 ]
16 ]
18 ]
64
20 |
2 ]
2]
8| 26
2 ]
130
2 ]
©: Condition of Sa Type; Type of Sampk N: Number of B Plastic Limit (%) Liquid Limit (%)
Good - SPT : 2in. standard WH : Weight of Hammer Moisture Cantent (%)
- I ST : Shelby WR : Weight of Rod ¥ Ground Water Level
G: Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
NoRecovery [ |core Hammer Type: PP Pocket Penetrometer Drill Method:
SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN DYNAMIC CONE PENETRATION TEST (compressive strength in kPa) Test Pit
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006, X  Shear strength In kPa Date Drilled: 20/10/2016

THIS LOG IS FOR GEOTECI'WICAL PURPOSES ONLY

{Unconfined)
®  Shear strength in kPa (Fleld vane)
B Remolded strength in kPa

Logged by: 1D
Checked by:

W Percent Passing # 200 sieve




WSP Canada Inc.

#108, 3677 Hwy 97N
Kelowna, BC V1X 56C3
Tel: (250) 491-9778
Fax: (250) 491-9729

BWSP

Client: Public Works Government Services Canada File No.: 161-07388-00
Project: Rogers Pass Drainage Improvements Task:
Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sample Location: TP16-01, G7 Sampled By: TD
Suppiier: Tested By: SF
Materiai Type: Sandy silty GRAVEL Date Sampied: October 20, 2016
Usage: Date Tested: October 25, 2016
Specification: Sieve No. 1
Moisture Content (as received): 6% [ Washed Sieve
Screen % Specification Sand Sit/Clay
Opening | Passing | Upper [ Lower || ~ 1%9% 177 T
(mm): Total: | Limit | Limit | ‘ i
90% - | i |
150.0 ! .
100.0 8% {1 {1 ;
75.0 100.0% 70% | b |
500 | 65.5% | Qo7 [l
60% 11 250 o .
37.5 65.5% %’ =111 \N&f‘ :
25.0 60.3% & 50% 1 - “[ﬂ hays-+ [ H :
e | ] . 2.
19.0 56.7% g-to% | { A Lilds) 1
12.6 54.8% a E ; ‘ | _‘: ‘ 3 ._ = ._T_‘thtf:tl\gizoa '
951 | 53.0% 0% HHEEE L ] + '-\sQa"
- T tHHHH H N
4.75 49.6% 20% {|| |- 1 | 1 : HE : "N [olots
2.36 46.1% - | HEL L '
118 | 424% e HI] | f
0600 | 38.8% ow LU L) "
0.425 g g g ¥ g g g
0.300 34.5% Sieve Opening (mm) e e
0.150 28.4%
0.075 20.1% —e— % Passing Total Lower Limit Upper Limit
== —_. i

Remarks:

WSP Canada Inc.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:




WSP Canada Inc.

#108, 3677 Hwy 97N
Kelowna, BC V1X 5C3
Tel: (250) 491-9778
Fax: (250) 491-9729

BWSP

Client: Public Works Government Services Canada File No.: 161-07388-00
Project: Rogers Pass Drainage Improvements Task:
Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sample Location: TP16-02, G2 Sampled By: TD
Supplier: Tested By: SF
Material Type: SAND and gravel, trace silt Date Sampled: October 20, 2016
Usage: Date Tested: October 25, 2016
Specification: Sieve No. 2
Moisture Content (as received): 5% | Washed Sieve
Screen % Specification ]| Gravel Sand Sil'Clay
Opening | Passing | Upper | Lower || 109% :. [ \"‘7“ 1M T T e g
(mm): | Total: | Limit [ Limit y | i
150.0 ' U ;
100.0 80% 1 |
75.0 zo% ||| ] ] ! _?
50.0 f |
60% 1|1 | -
375 | 100.0% %’ *1 - SEN L ‘
250 | 88.4% Esow {1 F | T HHEEING 1 -_ 1
190 | 84.4% g e | i FEE Pegzae [H ;f
£4O%‘.. I } [ 1} A 4 TEHE L
125 73.3% HH T T . ] r |
9.51 | 67.9% e O {11 s S 1 R W T
g .39 1N d Ea HHE |
4.75 56.3% 20% | | 1 Pfoleot | =
2.36 43.3% ’ '\\ ;
10% 11 | 300 |
1.18 30.7% il 5 ! ! ; ] 0015
0.600 19.6% 0% LLLI ] '
0.425 g 8 g 8 g g g
0.300 10.9% - Sieve Opening (mm) s e
0.150 7.5%
0.075 6.2% —— % Passing Total Lower Limit s Upper Limit
—
Remarks:
WSP Canada Inc.

Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:
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BWSP

#108, 3677 Hwy 97N

Kelowna, BC V1X 5C3

Tel: (250) 491-9778
Fax: (250) 491-9729

Client: Public Works Government Services Canada
Project: Rogers Pass Drainage Improvements
Site Address: Rogers Pass, BC

File No.: 161-07388-00

Task:

Report of Grain Size Analysis

Sample Location: TP16-02, g4

Sampled By: TD

Suppiier: Tested By: SF
Material Type: SILT and sand Date Sampied: October 20, 2016
Usage: Date Tested: October 25, 2016
Specification: Sieve No. 3
Moisture Content (as received): 32% | Washed Sleve
Screen % Specification Gravel Sand SityClay
Opening |Passing | Upper | Lower || 19°% ® 5 T T i B o il
(mm): Total: | Limit | Limit f | : 1
90% - i i ; il
150.0 '
100.0 80% 111 _ H |
75.0 | 70% | allE 1
50.0 _ \ |
37.5 g80% i ¥ [olois
25.0 & 50% L [ i _
c | i - 1
19.0 § | ! !
&’40% JH-H - 1 4 t 1 1 1
12.5 | !
9.51 30% 1| | 1
2.36 i :
1.18 10% 1111 [ ;
0.600 | 100.0% o% L ] l |
0.425 g 8 2 E 8 2 2
0.300 | 100.0% - Sieve Opening (mm) s °
0.150 95.0%
0.075 60.4% —=e— % Passing Total Lower Limit —— Upper Limit
Remarks:

Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request.

WSP Canada Inc.

Per:
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WSP Canada Inc.

#108, 3677 Hwy 97N
Kelowna, BC V1X 5C3
Tel: (250) 491-9778
Fax: (250) 491-9729

Client: Public Works Government Services Canada
Project: Rogers Pass Drainage Improvements
Site Address: Rogers Pass, BC

File No.:
Task:

161-07388-00

Sample Location: TP16-03, G3

Report of Grain Size Analysis

Sampied By: TD

Suppiier: Tested By: SF
Material Type: Gravelly SAND, some silt Date Sampied: October 20, 2016
Usage: Date Tested: October 25, 2016
Spaecification: Sieve No. 4
Moisture Content (as received): 12% | Washed Sieve |
Screen o Speclﬁcation Sand SiClay
Opening | Passing | Upper | Lower | 1%0% 5 5 o
(mm): Total: | Limit | Limit
90%
150.0 i
100.0 80% 1
75.0 70% 1 Hi |
50.0 i
37.5 §6°’° _; i
250 | 100.0% £s0% | { ! bl |
o =], il t
19.0 92.9% gm% : e THi
12.5 84.0% | I SE R o
: " 0j60p THH
9.51 80.0% 30% I 1 ¥ b .y THI
- | | _; R O
475 65.8% 20% 1 HEEHE b s
236 | 525% . - i
1.18 | 41.6% %1 FE , 5
0.600 | 33.0% o ? | ’
0.425 g 8 g 8 g :
0.300 26.1% Sieve Opening (mm) i e
0.150 21.8%
0.075 17.2% —e— % Passing Total Lower Limit Upper Limit
=  —
Remarks:
WSP Canada Inc.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:
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WSP Canada Inc.

#108, 3677 Hwy 97N

Kelowna, BC VIX 5C3

Tel: (250) 491-9778
Fax: (250) 491-9729

Client: Public Works Government Services Canada

Site Address: Rogers Pass, BC

Project: Rogers Pass Drainage Improvements

File No.:
Task:

161-07388-00

Sampie Location: TP16-03, G6

Report of Grain Size Analysis

Sampled By: TD

Supplier: Tested By: SF
Material Type: Sandy SILT, trace gravel Date Sampied: October 20, 2016
Usage: Date Tested: October 25, 2016
Specification: Sieve No. 5
Moisture Content (as recelved): 47% [ Washed Sieve
Screen % Specification Gravel Sand SitClay
Opening | Passing | Upper | Lower || '%% ] bilkin ot i L2 1] l
(mm): | Total: | Limit | Limit | ' . %’ |
90% | | .\9300 Hil
150.0 i !
100.0 80% \\“ b ’
N l
50.0 ! i .
37.5 %’6"% I
25.0 gso% 1 . it
19.0 § 1 ‘. |
& 40% 4 k- |
12.5 InE |
9.51 | 100.0% 0% tiH T | f :
4.75 98.6% 20% | . ]
236 97.2% I { |
1.18 | 95.8% 10% 1 5 N ;' . '
0600 | 94.2% - = E
0.425 il ‘§_ § ;_ E § E g
0.300 91.0% “ Sieve Opening (mm) ° ©
0.150 | 80.9% |
0.075 69.3% II —g— % Passing Total Lower Limit ~—— Upper Limit
e ———————— —=
Remarks:
WSP Canada Inc.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these resuilts can be provided upon written request. Per:
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WSP Canada Inc.

#108, 3677 Hwy 97N
Kelowna, BC V1X 5C3
Tel: (250) 491-9778
Fax: (250) 491-9729

Client: Public Works Government Services Canada File No.: 161-07388-00
Project: Rogers Pass Drainage Improvements Task:
Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sample Location: TP16-04, G6 Sampled By: TD
Supplier: Tested By: SF
Material Type: Gravelly SAND, some silt Date Sampled: October 20, 2016
Usage: Date Tested: October 25, 2016
Specification: Sieve No. 6
Moisture Content (as received): 14% | Washed Sleve
Screen % Specification Sand Sit/Clay
Opening | Passing | Upper | Lower || %% T
(mm): | Total: | Limit | Limit 3 E
90% 4| | ,:
150.0 |
100.0 80%
75.0 70% ‘
50.0
60%
37.5 H | 2.36 ;
25.0 o 50% iyl § o \{_ = :
€ 1 "Hitsl 1 | TIrrr ]
19.0 | 100.0% 8 t B B \ SR NIRE| :
T 40% e s — i * W7 3 Al {
12.5 88.8% i . A ] N ’ Biima i
9.51 82.1% 30% 11 THH- "?\Q:m. A ;
4.75 67.2% 20% {1/ | L 1 ‘_~ | .ﬁ%; e
236 | 55.6% -' | ;m {
1.18 | 46.5% 10% ||| 9 joots ||
0.600 | 38.4% o UL |
0.425 g 8 g ¥ 8 g 5
0.300 | 27.4% Siave Opening {mm) ° e
0.150 18.0%
0.075 10.6% ——eo— % Passing Total Lower Limit Upper Limit
Remarks:
WSP Canada Inc.

Reporting of these results constitutes a testing service only.

No engineering interpretation of the results is expressed or implied.

Engineering review and interpretation of these results can be provided upon written request. Per:
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Project no.: 161-07388-00
November 4, 2016

Public Works Government Services Canada
219 — 800 Burrard St.
Vancouver, BC V6Z 0B9

Attention: Tom Dunphy,

Subject: Geotechnical Engineering Technical Memorandum -
Culvert Replacement

Drainage Improvements - Parks Canada Maintenance
Compound, Rogers Pass, BC

Dear Sir,

INTRODUCTION

As requested, WSP Canada Inc. (WSP) has prepared this geotechnical engineering
technical memorandum for the above-referenced project.

This memorandum has been prepared based on our proposal P16-11060-93 dated
April 22, 2016 for the purpose of providing information to the Civil Engineer (Wedler
Engineering LLP) regarding the suitability of the soil conditions at the sewage lagoon
access road to replace the existing 1600mm CSP culvert with a new 2400mm open
bottom concrete box culvert. We understand the new culvert will be installed at
approximately the same depth as the existing culvert.

Our scope of work on this project was to review our previous geotechnical report for
the site area (prepared as Levelton Consultants Ltd. (Levelton) prior to our
acquisition by WSP), conduct an additional geotechnical sub-surface investigation
adjacent to the proposed culvert replacement, and preparation of this technical
memorandum.

BACKGROUND

A previous geotechnical report for the subject site has been issued on August 10,
2015 (Levelton file number R715-1159-00). On July 9 and 10, 2015 ten (10) test pits
TP15-01 to TP15-10 were conducted using a track-mounted excavator to depths of
approximately 0.5 to 2.0 m below grade throughout the maintenance compound.

WSP Canada Inc.
108 - 3677 Hwy 97N
Kelowna, BC

Phone: +1 250-491-9778
Fax +1 250-491-9729
WWW.wspgroup.com



Soils encountered within the Levelton test pits generally consisted of dense to very
dense coarse granular fills to approximately 0.6 to 2.0 m below grade, overlying
compact native granular soils to the bottom of the test pits at 1.5 to 2.0m deep. At
intermittent locations the test pits encountered burried wood debris and organics at
the transition between fill and native granular deposits.

INVESTIGATION

On October 20, 2016 an additional geotechnical subsurface investigation consisting
of a single machine dug test hole was conducted at the subject site. The test hole
was excavated by a tracked machine with a smooth mouth cleanout bucket to a
depth of 2.0m below existing grade to review the soil conditions. The test pit was
excavated on the north side of the existing culvert off the east side of the
embankment for the existing sewage lagoon access road. The top of the excavation
was approximately 1m below the road embankment elevation, and approximately
0.3m below the top of the existing CSP culvert.

WSP observed the test pitting and collected soil samples from the excavated
materials. Moisture contents were determined on each of the samples collected from
the test hole. The moisture contents of the fills were determined to range from 12 to
43 percent. A grain size analysis was conducted on a sample collected from the
base of the test pit. The results of the grain size analysis indicate the native soil
deposit at or near the base elevation for the proposed culvert consisted of gravel and
sand. Similar deposits were observed in the creek bed at the existing culvert road
crossing.

A description of the encountered soil conditions at the test pit is included in the
following table:

BWSP

Depth (m) | Lithology Soil Sample
Moisture Content (%)
0to0.2 Compact gravelly silty SAND, with 36.2@0.1m
organics.
0.2t0 0.7 | Compact gravelly SAND, some silt. 12.3 @ 0.3m
0.7t01.8 Compact mottled grey SAND, some sit. 42.6 @ 0.9m
26.6 @ 1.4m
1.8102.0 Dense grey GRAVEL and sand 14.8 @ 1.8m

Ground water was encountered in the test pit at a depth of approximately 1.8m below
surface grade, (or approximately 2.8m below road embankment grade). The
observed groundwater seepage rate was moderate at the excavation termination
depth. Itis expected that the ground water elevation would fluctuate with the local
seasonal and climatic changes.

Page 2 of 4
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BWSP

During the field investigation the water elevation in the creek channel at the culvert
location was approximately 1m below the elevation of the top of the test pit.

RECOMMENDATIONS

Based on the previous geotechnical information available for the site, and the results
of our investigation, it is our opinion that the proposed open bottom concrete box
culvert could be supported of strip footings bearing directly on the native granular
soils encountered at subgrade elevation, or on geotechnical recommended fill
materials bearing on the native subgrades.

Based on the groundwater elevation it is likely that the foundation elevation will be
near or slightly below the anticipated ground water table during construction of the
new culvert foundations. Additionally, working in very close proximity to the existing
creek will possibly allow surface water to enter the foundation excavations.
Construction staging should be considered to prevent creek flow from diverting into
adjacent excavations.

If groundwater seepage is encountered at subgrade elevation a 300mm thick
overexcavation should be conducted and subgrade reinstated with 25mm crushed
rock placed on the subgrade below the proposed foundations; the crushed rock
should be kept free of standing water. lt is anticipated that groundwater seepage
could be controlled by sumps and pumping and specialized dewatering is not
expected to be required.

Based on the encounted soil conditions at the proposed culvert location and the
subgrade preparation methods discussed above WSP judges that the foundations
could be designed for a 100 kPa serviceability limit states bearing resistance.

The culvert should be backfilled with engineered fill consisting of material conforming
to the specification for Select Granular Subbase (SGSB) contained in Section 202,
Table 202-C “Aggregate Gradations” of the Ministry of Transportation and
Infrastructure (MoTl) specifications, compacted to not less than 100% of the
material's Standard Proctor Maximum Dry Density (SPMDD) as per ASTM D698.

The geotechnical engineer should be given the opportunity to review the subgrade

soil conditions, proposed backfill source materials and compaction of the placed
backfill.

Page 3 of 4 161-07388-00



CLOSURE

The attached Terms of Reference form an integral part of this technical
memorandum.

We trust that the information presented in this memorandum meets your immediate
requirements. If you have any questions or require further information, please do not
hesitate to contact us.

Yours truly,
Reviewed By:
Original Signed By: Original Signed By:
Per: Thomas Dueckman, PEng. Per: Paul R. Ell, P.Eng.
Project Engineer Senior Geotechnical Engineer

Attachments: Terms of Reference for Geotechnical Reports
Grain Size Analysis Report

CC: Wedler Engineering LLP — Attn. Sam Rogers, EIT

Page 4 of 4
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BWSP

TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS
ISSUED BY WSP CANADA INC.

1. STANDARD OF CARE

WSP Canada Inc. (“WSP”) prepared and issued this geotechnical report (the “Report”) for its client (the
“Client”) in accordance with generally-accepted engineering consulting practices for the geotechnical discipline.
No other warranty, expressed or implied, is made. Unless specifically stated in the Report, the Report does not
address environmental issues.

The terms of reference for geotechnical reports issued by WSP (the “Terms of Reference”) contained in the
present document provide additional information and caution related to standard of care and the use of the
Report. The Client should read and familiarize itself with these Terms of Reference.

2, COMPLETENESS OF THE REPORT

All documents, records, drawings, correspondence, data, files and deliverables, whether hard copy, electronic or
otherwise, generated as part of the services for the Client are inherent components of the Report and,
collectively, form the instruments of professional services (the “Instruments of Professional Services”). The Report
is of a summary nature and is not intended to stand alone without reference to the instructions given to WSP by
the Client, the communications between WSP and the Client, and to any other reports, writings, proposals or
documents prepared by WSP for the Client relative to the specific site described in the Report, all of which
constitute the Report.

TO PROPERLY UNDERSTAND THE INFORMATION, OBSERVATIONS, FINDINGS, SUGGESTIONS,
RECOMMENDATIONS AND OPINIONS CONTAINED IN THE REPORT, REFERENCE MUST BE MADE TO
THE WHOLE OF THE REPORT. WSP CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF
ggll\?ﬂggngw?g THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT AND ITS VARIOUS

3. BASIS OF THE REPORT

WSP prepared the Report for the Client for the specific site, development, building, design or building

assessment objectives and purpose that the Client described to WSP. The applicability and reliability of any of

the information, observations, findings, suggestions, recommendations and opinions contained in the Report

are only valid to the extent that there was no material alteration to or variation from any of the said descriptions

ﬁrovided by the Client to WSP unless the Client specifically requested WSP to review and revise the
eport in light of such alteration or variation.

4, USE OF THE REPORT

The information, observations, findings, suggestions, recommendations and opinions contained in the Report, or
anP( component formin? the Report, are for the sole use and benefit of the Client and the team of consultants
selected by the Client for the specific project that the Report was provided. NO OTHER PARTY MAY USE OR
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF
WSP. WSP will consent to any reasonable request by the Client to approve the use of this Report by other
parties designated by the Client as the “Approved Users”. As a condition for the consent of WSP to approve
the use of the Report by an Approved User, the Client must provide a copy of these Terms of Reference to that
Approved User and the Client must obtain written confirmation from that Approved User that the Approved User
will comply with these Terms of Reference, such written confirmation to be provided separately by each
Approved User prior to beginning use of the Report. The Client will provide WSP with a copy of the written
confirmation from an Approved User when it becomes available to the Client, and in any case, within two weeks
of the Client receiving such written confirmation.

The Report and all its components remain the copyright property of WSP and WSP authorises only the Client
and the AFproved Users to make coﬂes of the Report, but on‘I}l in such quantities as are reasonably
necessary for the use of the Report by the Client and the Approved Users. The Client and the Approved Users
may not give, lend, sell or otherwise disseminate or make the Report, or any portion thereof, available to any
party without the written permission of WSP. Any use which a third party makes of the Report, or any portion of
the Report, is the sole responsibility of such third parties. WSP accepts no responsibility for damages
suffered by any third party resulting from the use of the Report. The Client and the Approved Users acknowledge
and agree to indemnify and hold harmless WSP, its officers, directors, employees, agents, representatives or
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against WSP by
any third parties, whether in contract or in tort, arising or related to the use of contents of the Report.

Version 5 -~ January 4, 2016 Page 1 0of 2
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS
ISSUED BY WSP CANADA INC. (continued)

5. INTERPRETATION OF THE REPORT

a. Nature and Exactness of Descriptions: The classification and identification of soils, rocks and
geological units, as well as engineering assessments and estimates have been based on investigations
performed in accordance with the standards set out in Paragraph 1 above. The classification and
identification of these items are judgmental in nature and even comprehensive sampling and testing
programs, implemented with the appropriate equipment by experienced personnel, may fail to locate
some conditions. All investigations or assessments utilizing the standards of Paragraph 1 involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such
investigations will be based on assumptions of what exists between the actual points sampled. Actual
conditions may vary significantly between the points investigated and all persons making use of such
documents or records should be aware of, and accept, this risk. Some conditions are subject to changes
over time and the parties making use of the Report should be aware of this possibility and understand
that the Report only presents the conditions at the sampled points at the time of sampling. Where special
concerns exist, or when the Client has special considerations or requirements, the Client must disclose
them to WSP so that additional or special investigations may be undertaken, which would not otherwise
be within the scope of investigations made by WSP or the purposes of the Report.

b. Reliance on information: The evaluation and conclusions contained in the Report have been prepared
on the basis of conditions in evidence at the time of site investigation and field review and on the basis of
information provided to WSP. WSP has relied in good faith upon representations, information and
instructions provided by the Client and others conceming the site. Accordingly, WSP cannot accept
responsibility for any deficiency, misstatement or inaccuracy contained in the report as a result of
misstatements, omissions, misrepresentations or fraudulent acts of persons providing information.

c. Additional Involvement by WSP: To avoid misunderstandings, WSP should be retained to assist other
professionals to explain relevant engineering findings and to review the geotechnical aspects of the
plans, drawings and specifications of other professionals relative to the engineering issues pertaining to
the geotechnical consulting services provided by WSP. To ensure compliance and consistency with
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, WSP
should also be retained to provide field review services during the performance of any related work.
Where applicable, it is understood that such field review services must meet or exceed the
minimum necessary requirements to ascertain that the work being carried out is in general conformity
with the recommendations made by WSP. Any reduction from the level of services recommended by
WSP will result in WSP providing qualified opinions regarding adequacy of the work.

6. ALTERNATE REPORT FORMAT

When WSP submits both electronic and hard copy versions of the Instruments of Professional Services, the
Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding
upon WSP. The hard copy versions submitted by WSP shall be the original documents for record and
working purposes, and, in the event of a dispute or discrepancy, the hard copy versions shall govern over the
electronic versions, furthermore, the Client agrees and waives all future right of dispute that the original hard copy
signed and sealed versions of the Instruments of Professional Services maintained or retained, or both, by
WSP shall be deemed to be the overall originals for the Project.

The Client agrees that the electronic file and hard copy versions of Instruments of Professional Services shall not,
under any circumstances, no matter who owns or uses them, be altered by any party except WSP. The Client
warrants that the Instruments of Professional Services will be used only and exactly as submitted by WSP.

The Client recognizes and agrees that WSP prepared and submitted electronic files using specific software or
hardware systems, or both. WSP makes no representation about the compatibility of these files with the
current or future software and hardware systems of the Client, the Approved Users or any other party. The Client
further agrees that WSP is under no obligation, unless otherwise expressly specified, to provide the Client, the
Approved Users and any other party, or any or all of them, with specific software and hardware systems that are
compatible with any electronic submitted by WSP. The Client further agrees that should the Client, an
Approved User or a third party require WSP to provide specific software or hardware systems, or both,
compatible with the electronic files prepared and submitted by WSP, for any reason whatsoever included but
not restricted to an order from a court, then the Client will pa)‘(_ WSP for all reasonable costs related to the
provision of the specific software or hardware systems, or both. The Client further agrees to indemnify and hold
harmless WSP, its officers, directors, employees, agents, representative or sub-consultant, or any or all of
them, against any claim or any nature whatsoever brought against WSP, whether in contract or in tort, arising or
related to the provision or use or any specific software or hardware provided by WSP.
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BWSP

Client: Public Works Government Services Canada File No.: 161-07388-00
Project: Rogers Pass Drainage Improvements Task:
Site Address: Rogers Pass, BC

Report of Grain Size Analysis

Sample Location: TP16-01, G5 Sampled By: TD

Supplier: Tested By: SF
Material Type: GRAVEL and SAND, trace silt Date Sampled: October 20, 2016
Usage: Date Tested: October 25, 2016

Specification: Sieve No. -

Moisture Content (as received): 13% l Washed Sieve
Screen % Specification Sand Sit/Clay
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Remarks:

WSP Canada Inc.
Reporting of these results constitutes a testing service only.
No engineering interpretation of the results is expressed or implied.
Engineering review and interpretation of these results can be provided upon written request. Per:
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Project no.: 161-07388-00
February 3, 2017

Public Works Government Services Canada
219 — 800 Burrard St.
Vancouver, BC V6Z 0B9

Attention: Tom Dunphy,

Subject: Geotechnical Engineering Technical Memorandum -
Test Pit Investigation North of Highway 1

Drainage Improvements - Parks Canada Maintenance
Compound, Rogers Pass, BC

Dear Sir,

INTRODUCTION

As requested, WSP Canada Inc. (WSP) has prepared this geotechnical engineering
technical memorandum for the above-referenced project.

This memorandum has been prepared based on our proposal P16-11060-93 dated
April 22, 2016 for the purpose of providing information to the Civil Engineer (Wedler
Engineering LLP) regarding the soil conditions throughout the portion of the site
North of Highway 1. We understand it is proposed to revise the grading and surface
finishes on this portion of the site to improve storm water and snow melt drainage.
The construction will include selective demolition of existing asphalt, installation of
above and below grade storm water drainage features and installation of new asphalt
pavement.

WSP has prepared a previous report for the portion of the Rogers Pass site South of
Highway 1, under the company name Levelton Consultants Ltd., dated August 10,
2015 (file # R715-1159-00). This technical memorandum is considered supplemental
to that original report and should be read together with the original report.

Our scope of work was to review the background information for the site, conduct a
geotechnical sub-surface investigation throughout the existing developed area north
of Highway 1, and prepare this technical memorandum.

INVESTIGATION

On July 4 and 7, 2016 a geotechnical subsurface investigation consisting of seven
(7) machine dug test holes was conducted at the subject site by WSP. Six (6) of the
holes were conducted north of Highway 1, on the Glacier Lodge site, and one (1) test
hole was conducted south of Highway 1, on the Parks Canada Maintenance
Compound site. The test holes were excavated by a tracked excavator to a depth of
3.0m below existing grade to review the soil conditions. Percolation testing was
conducted at select test pits to determine the infiltration rate of the in-situ soils. A site
plan showing the 2016 test hole locations is included in Figure 1 following this
memorandum.

WSP Canada Inc.

108 — 3677 Hwy 97N
Kelowna, BC

Phone: +1 250-491-9778
Fax +1 250-491-9729

www.wspgroup.com
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WSP observed the test pitting and collected representative soil samples from the excavated materials.
Moisture contents were determined on each of the samples collected from the test holes.

Detailed descriptions of the subsurface soil conditions are included in the soil logs attached to this
memorandum. A brief description of the observed soil conditions is as follows:

Asphalt - TP16-01, 02 and 05 were conducted through or immediately adjacent to the paved surfacing in
front of the Glacier Park Lodge building. The test pits encountered asphalt pavement ranging from 50mm
to 100mm thick.

Compact to Dense granular fills — The surficial soils at each test pit consisted of dense sand and gravel
and gravelly sand fill from 0.4 to 1.5m deep. In some cases the fill materials included larger cobbles and
boulders.

Stained Fill / asphalt — Underlying the fill TP16-01, 05 and 06 encountered an indistinguishable layer of
stained fill, asphalt, or oiled gravel 50mm to 0.7m thick.

Organics — Underlying the granular fills TP16-01 and 02 encountered deposits of loose black coal /
charcoal and wood debris from 0.4 to 0.5m thick.

Native Sands and gravels — Underlying the granular fills, and organics each test pit encountered a
deposit of compact to very dense granular soil ranging from sand to sandy gravel. All the test pits were
terminated in these native granular deposits at depths of 2.0 to 3m.

Groundwater was not encountered in the test pits at the time of the investigation. It is expected that the
ground water elevation would fluctuate with the local seasonal and climatic changes.

PERCOLATION TESTING

Percolation testing was conducted at TP16-02 and TP16-07. The tests were conducted in general
conformance to the Percolation Test Procedure method published by the BC Ministry of Health.

In this procedure an observation hole is hand excavated at the desired infiltration depth, the hole is filled
to a certain level with water and time readings are taken as the water level in the hole decreases by
2.5cm increments. Multiple readings are taken to observe the effects that saturation of the material has
on the percolation rate. The resulting times can be used to calculate an in-situ infiltration rate for the
subject soil deposit.

The results of the percolation testing are presented in the table below:

Test Pit | Depth of Test | Average Percolation Rate | Average Infiltration Rate

TP16-02 | 1m BSG* 1.3 minutes per 2.5cm 3.2x10* m/s

TP16-07 | 1Im BSG 7 minutes per 2.5cm 6.0x10° m/s

*BSG: below surrounding grade

RECOMMENDATIONS

Based on the previous geotechnical information available for the site, and the results of our investigation,
it is our opinion that design and construction of the proposed asphalt surfacing and drainage
improvements is feasible given the following recommendations.

These recommendations are supplemental to the recommendations of the original 2015 report. Where

recommendations are not explicitly stated in this memorandum, the recommendations of the original 2015
report will apply.

Page 2 of 4 161-07388-00
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SITE PREPARATION

Subgrade preparation in the proposed re-grading areas should consist of removal of the surface materials
to allow for required grades, followed by placement of new base course gravel and asphalt. Based on the
results of our subsurface investigation, stripping depths would generally be nominal in the existing paved
areas, and on the order of 200 to 300mm in the shoulder areas adjacent to the existing pavements.

Where the exposed subgrade consists of granular native soils and fill, we recommend that the subgrade
be compacted with vibratory equipment to re-densify any soils disturbed during stripping/excavation,
followed by proof rolling with a loaded dump truck under the review of a Geotechnical Engineer, prior to
placing new fill. Areas that rut or deflect excessively under the proof rolling should be subexcavated to
competent subgrade and grade reinstated with fill conforming to the specification for Select Granular
Subbase (SGSB) contained in Section 202, Table 202-C “Aggregate Gradations” of the Ministry of
Transportation and Infrastructure (MoTl) specifications, compacted to not less than 100% of the material's
Standard Proctor Maximum Dry Density as per ASTM D698.

During stripping, the site should be graded to provide positive drainage to temporary ditches for the
control of surface runoff in order to avoid having surface water pond on the stripped subgrade.

ENGINEERED FILL

In this report, engineered fill refers to pemmanent fill that will be placed below the proposed
roadways/pavements.

We recommend that engineered fill required as subgrade fill to establish the desired elevation in areas
that will be paved conform to the specification for Select Granular Subbase (SGSB) provided above. The
material should be compacted to not less than 100% of the material's Standard Proctor Maximum Dry
Density as per ASTM D698.

In-place density testing should be conducted on the fill by the Geotechnical Engineer as it is placed to
confirm that adequate compaction is achieved.

The Geotechnical Engineer should be provided with the opportunity to review, test and approve all
sources of imported engineered fill prior to their delivery to the site.

The granular site fills and native granular soils would generally be considered suitable for re-use as
engineered fill. Certain deposits, particularly in the transition zone between the upper existing fill and the
lower native granular deposits, are considered unsuitable for re-use as fill due to them containing
organics and miscellaneous debris. These deposits are generally more than 1.5m below grade, and are
not expected to be encountered during surface grading. If these deposits are encountered they should be
separated from the excavated granular materials and disposed of.

It is recommended that any site soils proposed for re-use as fill be reviewed by the Geotechnical
Engineer at the time of excavation and prior to placement to assess their suitability. Stockpiles of site
soils identified by the Geotechnical Engineer as being suitable for re-use as engineered fill should be
covered with polyethylene sheeting, and grades surrounding the stockpiles should be such that surface
water runoff is directed around or away from the stockpiles.

CLOSURE

This geotechnical engineering technical memorandum has been prepared by WSP Canada Inc.
exclusively for Public Works Government Services Canada and their appointed agents. The opinions and
recommendations contained in this letter reflect our judgement in light of the information that has been
provided to us at the time that it was prepared.

Page 3 of 4 161-07388-00
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Any use of this report by third parties, or any reliance on or decisions made based on it, are the
responsibility of such third parties. WSP does not accept responsibility for damages suffered, if any, by a
third party as a result of their use of this report.

The soil logs attached to this report provide description of the soil conditions encountered at discrete test
hole locations. Actual soil conditions remote from the test holes may vary across the site. Contractors
should make their own interpretation of the soil logs and the site conditions for the purposes of bidding
and performing work at the site.

The attached Terms of Reference form an integral part of this report

We trust this information meets your immediate requirements. If you have any questions or require
further information, please contact the undersigned.

Yours truly,
Reviewed By:
Original Signed By: Original Signed By:
Per: Thomas Dueckman, PEng. Per: Paul R. Ell, P.Eng.
Project Engineer Senior Geotechnical Engineer

Attachments: Terms of Reference for Geotechnical Reports
Figure 1 — Site Plan
Soil Logs

CC: Wedler Engineering LLP — Attn. Sam Rogers, EIT

Page 4 of 4 161-07388-00
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‘TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS
ISSUED BY WSP CANADA INC.

1. STANDARD OF CARE

WSP Canada Inc. (“WSP”) prepared and issued this geotechnical report (the “Report’) for its client (the
“Client’) in accordance with generally-accepted engineering consulting practices for the geotechnical discipline.
No other warranty, expressed or implied, is made. Unless specifically stated in the Report, the Report does not
address environmental issues.

The terms of reference for geotechnical reports issued by WSP (the “Terms of Reference”) contained in the
present document provide additional information and caution related to standard of care and the use of the
Report. The Client should read and familiarize itself with these Terms of Reference.

2. COMPLETENESS OF THE REPORT

All documents, records, drawings, correspondence, data, files and deliverables, whether hard copy, electronic or
otherwise, generated as part of the services for the Client are inherent components of the Report and,
collectively, form the instruments of professional services (the “Instruments of Professional Services”). The Report
is of a summary nature and is not intended to stand alone without reference to the instructions given to WSP by
the Client, the communications between WSP and the Client, and to any other reports, writings, proposals or
documents prepared by WSP for the Client relative to the specific site described in the Report, all of which
constitute the Report.

TO PROPERLY UNDERSTAND THE INFORMATION, OBSERVATIONS, FINDINGS, SUGGESTIONS,
RECOMMENDATIONS AND OPINIONS CONTAINED IN THE REPORT, REFERENCE MUST BE MADE TO
THE WHOLE OF THE REPORT. WSP CANNOT BE RESPONSIBLE FOR USE BY ANY PARTY OF
ggﬁgg“gN?g THE REPORT WITHOUT REFERENCE TO THE WHOLE REPORT AND ITS VARIOUS

3. BASIS OF THE REPORT

WSP prepared the Report for the Client for the specific site, development, building, design or building

assessment objectives and purpose that the Client described to WSP. The applicability and reliability of any of

the information, observations, findings, suggestions, recommendations and opinions contained in the Report

are only valid to the extent that there was no material alteration to or variation from any of the said descriptions

%rovided by the Client to WSP unless the Client specifically requested WSP to review and revise the
eport in light of such alteration or variation.

4, USE OF THE REPORT

The information, observations, findings, suggestions, recommendations and opinions contained in the Report, or
an?/ component formin? the Report, are for the sole use and benefit of the Client and the team of consultants
selected by the Client tor the specific project that the Report was provided. NO OTHER PARTY MAY USE OR
RELY UPON THE REPORT OR ANY PORTION OR COMPONENT WITHOUT THE WRITTEN CONSENT OF
WSP. WSP will consent to any reasonable request by the Client to approve the use of this Report by other
parties designated by the Client as the “Approved Users”. As a condition for the consent of WSP to approve
the use of the Report by an Approved User, the Client must provide a copy of these Terms of Reference to that
Approved User and the Client must obtain written confirmation from that Approved User that the Approved User
will comply with these Terms of Reference, such written confirmation to be provided separately by each
Approved User prior to beginning use of the Report. The Client will provide WSP with a copy of the written
confirmation from an Approved User when it becomes available to the Client, and in any case, within two weeks
of the Client receiving such written confirmation.

The Report and all its components remain the copyright property of WSP and WSP authorises only the Client
and the APproved Users to make copies of the Report, but only in such <1uantities as are reasonably
necessary for the use of the Report by the Client and the Approved Users. The Client and the Approved Users
may not give, lend, sell or otherwise disseminate or make the Report, or any portion thereof, available to any
party without the written permission of WSP. Any use which a third party makes of the Report, or any portion of
the Report, is the sole responsibility of such third parties. WSP accepts no responsibility for damages
suffered by any third party resulting from the use of the Report. The Client and the Approved Users acknowledge
and agree to indemnify and hold harmless WSP, its officers, directors, employees, agents, representatives or
sub-consultants, or any or all of them, against any claim of any nature whatsoever brought against WSP by
any third parties, whether in contract or in tort, arising or related to the use of contents of the Report.

Veersion 5 - January 4, 2016 Page 1 of 2
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TERMS OF REFERENCE FOR GEOTECHNICAL REPORTS
ISSUED BY WSP CANADA INC. (continued)

5. INTERPRETATION OF THE REPORT

a. Nature and Exactness of Descriptions: The classification and identification of soils, rocks and
geological units, as well as engineering assessments and estimates have been based on investigations
performed in accordance with the standards set out in Paragraph 1 above. The classification and
identification of these items are judgmental in nature and even comprehensive sampling and testing
programs, implemented with the appropriate equipment by experienced personnel, may fail to locate
some conditions. All investigations or assessments utilizing the standards of Paragraph 1 involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such
investigations will be based on assumptions of what exists between the actual points sampled. Actual
conditions may vary significantly between the points investigated and all persons making use of such
documents or records should be aware of, and accept, this risk. Some conditions are subject to changes
over time and the parties making use of the Report should be aware of this possibility and understand
that the Report only presents the conditions at the sampled points at the time of sampling. Where special
concerns exist, or when the Client has special considerations or requirements, the Client must disclose
them to WSP so that additional or special investigations may be undertaken, which would not otherwise
be within the scope of investigations made by WSP or the purposes of the Report.

b. Reliance on information: The evaluation and conclusions contained in the Report have been prepared
on the basis of conditions in evidence at the time of site investigation and field review and on the basis of
information provided to WSP. WSP has relied in good faith upon representations, information and
instructions provided by the Client and others concerning the site. Accordingly, WSP cannot accept
responsibility for any deficiency, misstatement or inaccuracy contained in the report as a result of
misstatements, omissions, misrepresentations or fraudulent acts of persons providing information.

c. Additional Involvement by WSP: To avoid misunderstandings, WSP should be retained to assist other
professionals to explain relevant engineering findings and to review the geotechnical aspects of the
plans, drawings and specifications of other professionals relative to the engineering issues pertaining to
the geotechnical consulting services provided by WSP. To ensure compliance and consistency with
the applicable building codes, legislation, regulations, guidelines and generally-accepted practices, WSP
should also be retained to provide field review services during the performance of any related work.
Where applicable, it is understood that such field review services must meet or exceed the
minimum necessary requirements to ascertain that the work being carried out is in general conformity
with the recommendations made by WSP. Any reduction from the level of services recommended by
WSP will result in WSP providing qualified opinions regarding adequacy of the work.

6. ALTERNATE REPORT FORMAT

When WSP submits both electronic and hard copy versions of the Instruments of Professional Services, the
Client agrees that only the signed and sealed hard copy versions shall be considered final and legally binding
upon WSP. The hard copy versions submitted by WSP shall be the original documents for record and
working purposes, and, in the event of a dispute or discrepancy, the hard copy versions shall govern over the
electronic versions; furthermore, the Client agrees and waives all future right of dispute that the original hard copy
signed and sealed versions of the Instruments of Professional Services maintained or retained, or both, by
WSP shall be deemed to be the overall originals for the Project.

The Client agrees that the electronic file and hard copy versions of Instruments of Professional Services shall not,
under any circumstances, no matter who owns or uses them, be altered by any party except WSP. The Client
warrants that the Instruments of Professional Services will be used only and exactly as submitted by WSP.

The Client recognizes and agrees that WSP prepared and submitted electronic files using specific software or
hardware systems, or both. WSP makes no representation about the compatibility of these files with the
current or future software and hardware systems of the Client, the Approved Users or any other party. The Client
further agrees that WSP is under no obligation, unless otherwise expressly specified, to provide the Client, the
Approved Users and any other party, or any or all of them, with specific software and hardware systems that are
compatible with any electronic submitted by WSP. The Client further agrees that should the Client, an
Approved User or a third party require WSP to provide specific software or hardware systems, or both,
compatible with the electronic files prepared and submitted by WSP, for any reason whatsoever included but
not restricted to an order from a court, then the Client will pa¥ WSP for all reasonable costs related to the
provision of the specific software or hardware systems, or both. The Client further agrees to indemnify and hold
harmless WSP, its officers, directors, employees, agents, representative or sub-consultant, or any or all of
them, against any claim or any nature whatsoever brought against WSP, whether in contract or in tort, arising or
related to the provision or use or any specific software or hardware provided by WSP.
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Canadainc, Rogers Pass Maintenance Yard Drainage Improvements
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Rogers Pass Maintenance Yard Drainage Improvements

Rogers Pass Maintenance Yard, Highway 1
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THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY (Uncenfined) ] ] Logged by 1D
THS LOGIS THE SOLE PROPERTY CANADA INC. ®  Shear strength in kPa (Field vane) ogged by: 1D
ANY WAY WITHOUT B Remolded strength in kPa Checked by:

W Percent Passmg #200 sieve
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WSP Canada Inc.

#108 - 3677 Hohway 97N
ws P Kolowna, B.C. V1X 5C3
b Tol: +1250-491-8778

Fax +1250-491-8729
WWW.WSPGTOUp.com

Rogers Pass Maintenance Yard Drainage Improvements
PWGSC

Rogers Pass Maintenance Yard, Highway 1

TP16-03

Pg1 of 1
Project No: 161-07388-00

Northing: 5683710 Easting: 463709

Depth ﬁ -
- AR
(m) (®) Description SE S H
'_(‘/'} - 10 20 30 40 50 60 70 80 90
Loose dark brown silty SAND, topsaoil.
Compact brown SAND and gravel, some cobbles.
2]
Some boulders after 0.8m deep.
4]
.f»] Densetan sandy GRAVEL, some sil, lots of cobbles and
6 5~ boulders.
2] Ja 2
195
INa
4 -3,.» ‘ 0 |
o
Tar G‘*
] g0 e’
7 Bottom of test pit at 3.0 meters
12 _.-
4 4
14 .:.
16 _-
18 :.
6 1
20
2]
24 ]
' 26
28 _-
1 30 _-
32 :,
4
C: Condition of Sample . Blows Plastic Limit (%) Liquid Limit (%))
Good - SPT : 2in. standard WH : Weight of Hammer Moisture Content (%)
Distubed [[1111] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
' G: Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
NoRecovery [ | core Hammer Type: PP Pocket Penetromster Drill Method:
SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN DYNAMIC CONE PENETRATION TEST (compressive strength in kPa) Test Pit
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2008, X Shear strength in kPa Date Drilled: 04/07/2016
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY (Unconfined) Loaged T ————
T D CANNOT BE USED O DUPLIGATED N C ®  Shear strength in kPa (Field vane} ogged by: TD
ANY WAY WITHOUT EXPRESS WRITTEN 8  Remolded strength in kPa Checked by:

W Percent Passing # 20U sieve
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BWSP

Tel: +1 250-491-9778
Fax: +1250-491-8729

Rogers Pass Maintenance Yard Drainage Improvements
PWGSC
Rogers Pass Maintenance Yard, Highway 1

TP16-04

Pg1 of 1
Project No: 161-07388-00

WWW.WEpgroLp.com Northing: 5683720 Easting: 463622
Depth wl
m__® Description c Sé g3
F8|>=| 10 20 30 40 50 60 70 80 90
Dense brown silty SAND and gravel. ]
Dense red brown sandy GRAVEL, some silt.
\Loose organics and wood debris. /]
\Compact white SAND, some gravel, lots of cobbles. /]
Dense red brown sandy GRAVEL, lots of cobbles and
boulders.
Very large rock surface at 2.0m. Inferred to be a large
boulder.
- Bottom of test pit at 2.0 meters
8]
410]
12 ]
4t
14 ]
16 ]
18 ]
6] A
20 |
22 ]
24 ]
NEE
28 ]
IER
32 ]
C: Condition of . of Sam N: Number of Blows Plastic Limit (%) Liquid Limit (%)
Good - SPT: 2in. standard WH : Weight of Hammer Moisture Content (%)
DI I ST : Shelby WR : Weight of Rod T Ground Water Level
sturbed G: Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
NoRecovery [] | core Hammer Type: PP Pocket Penetrometer Drill Method:
DYNAMIC CONE PENETRATION TEST {compressive strength in kPa) Test Pit

SOIL CLASSIRCATION IN ACCORDANCE WITH THE CANADIAN
EINTION 2006.

FOUNDATION ENGINEERING MANUAL 4TH

THIS LOG IS FOR GEQTECHNICAL PURPOSES ONLY

PROPERTY OF WSP CANADA INC.

T BE USED OR DUPLICATED IN
EXPRESS WRITTEN

THIS LOG /S THE SOLE
AND CANNO
ANY WAY WITHOUT

X  Shear strength in kPa
{Unconfined)

B Remolded strength in kPa

@  Shear strength in kPa (Field vane)

Date Drilled: __04/07/2016
Logged by: 1D
Checked by:

W Percent F’assmg ¥ 200 sieve
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WSPCanadalnc.

wsP Kelowna, B.C. WXSCG
Tel: +1 250-491-9778

Fax +1 250-481-8729
WIWW.WEProup.com

PWGSC

Rogers Pass Maintenance Yard Drainage Improvements

Rogers Pass Maintenance Yard, Highway 1

TP16-05

Pg1 of 1
Project No: 161-07388-00
Northing: 5683544 Easting: 463701

Y
Depth o 2 ok ]
m (® Description c £ 3
"‘g - 10 20 30 40 50 60 70 80 90
In
Compact light brown SAND and gravel, trace silt, some
2 —\Ccobbies. /]
’ Compact brown SAND and grave!, some silt, lots of
| cobbles.
Some boulders below 1m.
Dense sand and gravel with heavy staining; appears
24 bitumen based. Inferred compacted asphalt millings or
oiled gravel.
Compact mottled grey SAND, some silt, some cobbles.
] Bottom of test pit at 3.0 meters
12 ]
4 | 4
14 ]
16 ]
18 ]
6l A
20 |
2]
2 ]
kR
2]
120
a2 ]
C; Condition of Sampk , : ¢ of Plastic Limit (%) Liquid Limit (%)
Good - SPT: 2in. standard WH : Weight of Hammer Moisture Content (%)
Disturbed [TT[I1] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
G:Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
No Recovery :l CORE Hammer Type: PP Pocket Penstrometer Drill Method:
SOIL CLASSIFICATION IN ACCORDANCE WITH THE CANADIAN DYNAMIC CONE PENETRATION TEST {compressive smm in kPa) Test Pit
FOUNDATION ENGINEERING MANUAL 4TH EDITION 2006, X  Shear strength in kPa Date Drilled: 07/07/2016
THIS LOG IS FOR GEOTECHMCAL PURPOSES ONLY (Unconfined) I —
THIS LOG 1S THE SOLE PROPERTY OF Inc. ® ShearstrengthinkPa (Fieldvane) | Loggedby: _ TD
ANY WAY WITHOUT EXPRESS WHITTEN SR B  Remolded strength in kPa Checked by.

W Percent Passmg # 200 sieve
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BWSP

WSP Canada Inc.
#108 - 3677 Hghway 97N

Kelowne, B.C, .

Tel: +1 250-491-9778
Fax: +1250-481-9729
WWW.WSPgroup.com

Rogers Pass Maintenance Yard Drainage Improvements
PWGSC
Rogers Pass Maintenance Yard, Highway 1

TP16-06

Pg1 of 1
Project No: 161-07388-00

Northing: 5683435 Easting: 463697

*
Depth LI5S
(m) (f) Description SES3
"'3 =< 10 20 30 40 50 60 70 80 90
L LH Compact brown silty SAND topsoil. |
ol Dense brown SAND and gravel, some silt. —
Dense sand and gravel with heavy staining; appears
bitumen based. Inferred compacted asphalt millings or
| iled gravel.
\Compact mottied grey SAND, some silt, some gravel /_
Compact grey SAND and gravel, trace silt, some cobbles.
2 .
Compact light grey SAND, some silt.
{10] Bottom of test pit at 2.8 meters
12 ]
4] g
14
16 ]
18 ]
6l 1
20 ]
2]
24
5| 2=
28 ]
IER
a2 ]
G: Contion of Sample | Type; 2 : Number of Blows Plastic LIS (0) g Lagatimit®)
Good - SPT: 2 in, standard WH : Weight of Hammer Moisture Content (%)
Disturbed  [TTT1T] ST : Shelby WR : Weight of Rod ¥ Ground Water Level
G:Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
NoRecovery [ ] |core Hammer Type: PP Pocket Penetrometer Drill Method:
‘SOIL GLASSIFICATION IN ACCORDANCE WITH THE CANADIAN DYNAMIC CONE PENETRATION TEST {compressive strength in kPa) Test Pit
FOUNDATION ENGINELRING MANUAL 4TH EDITION 2008, X Shear strength in kPa Date Drilled: __07/07/2016
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY (Unconfined) ) ) loggedby 1D
THIS LOG 1S THE SOLE PROPERTY OF WSP CANADA INC. @  Shear strength in kPa (Field vane) 0ogg (R | ® R
ANY WAY MITHOUT EXPRESS WRITTEN B  Remolded strength in kPa Checked by.

W Percart Passing # 200 sieve
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WSPCamdalm.

BWSP

8
Fac +1250-491-9729

Rogers Pass Maintenance Yard Drainage Improvements

PWGSC

Rogers Pass Maintenance Yard, Highway 1

TP16-07

Pg1 of 1
Project No: 161-07388-00

Depth EZ k]
(m) (f) Description 33 g ®
""3 - 10 20 30 40 50 60 70 80 90
’:';." Compact brown SAND and gravel, some silt.
%78
2RI Soft dark brown ORGANIC SILT and natural wood debris. |
T:»"# Dense light brown SAND, some silt, some gravel.
4 Some cobbles below 1.2m.
- Compact interlayered mottied grey and purple sitty SAND.
6]
2.4
8 il
_°. o Compact rusty GRAVEL, trace sand, trace silt.
-)o u
10 _' Q ¢
] Bottom of test pit at 3.0 meters
12 ]
4 ] 4
14 ]
16 ]
18 ]
& 20 _
2]
24 ]
8|26
28]
T30
32 ]
C: Condition of Sample . o . ¢ Plastic Limit (%) Liquid Limit (%)
Good - SPT : 2 in. standard WH: Waq:ght of Hammer Moisture Content (%)
Di [IIm ST : Shelby WR : Weight of Rod ¥ Ground Water Level
G: Grab Standard Penetration Test : ASTM D1586 00 Shear strength in kPa (Torvane)
NoRecovey [ 1 | core Hammer Type: PP Pocket Penetrometer Drill Method:
SOIL CLASSIFCATION IN DYNAMIC CONE PENETRATION TEST {compressive strength in kPa) Test Pit
FOUNDATION ENGINEERING RANUAL 4TH EDITION 3008 X Shear strength in kPa Date Drilled: __07/07/2016
THIS LOG IS FOR GEOTECHNICAL PURPOSES ONLY (Uncenfined) e —
THIS LOG IS THE SOLE PROPERTY OF WSP CANADA @ ShearstrengthinkPa(Fieldvane) | Loggedby: _ TD
ANY WAY WITHOUT EXPRESS WIITTEN PLRM B Remolded strengtn in kPa Checked by:

W Percent Passmg # 200 sigve




Public Works & Government Services Canada
Rogers Pass Infrastructure Upgrades - Phase 2

Rogers Pass, BC APPENDIX E
Project No. R. 076550.001

APPENDICES




“SKOLMLLN NOIRAC KIM ATIROD SXHOM CRATTENID K1 1ELX00
01 NIOM LIEASIUONSY EHLS 30 NOLIYTIVIBN MIATH TVHS WFINIOND NOSIE 3. Vv

Egtgg

§g|§§§uh O

“TWOUNSIA Ogagg
ﬂgggwﬁggggghﬁgg!gi 3¢

T3 O/ VOYNVD SIOMNIS INIWNIACD SHIOM ONend I e R
26 'SSVd SHIOON iy}~ gy Ly - UMY CROvE e
ONNOJINOD SONVNELLNIVIN SSYd SH3O00Y _— -
SILON - STIVM ONINIVLIN SSVd SHIO0N
|ﬂv R ERINDY
‘COMIRM KOLVTIYIS) EIVRRIDEANY WV I9TI0 QL RUVAEON ST08 TVIVAY MIAGE T O
1048 LOIVYINGD SHL ANV ALIS KL IV, gV e 25¥¥00
IN0US LOLIVMINGD SHLL QWY 319 =3 B e B CAVINL FASI3UE FETIVIG 00T ONNIE B\0070 COOM TV
o Tam Ch INERANGS ONATOCVADNIAN KO CRECR ONT TR HA0348 €€ o
e L S e R 00 - =
‘DUSOIB "OvEK ONEOR BO LEETY b3LIAWC RTBLND AR N0V DNEN GBTIVISH (G2 QUK SOUHIBE 1 4TS 455 waIseo By
SUTES AVaR CIRV0%E ALTEIN 0 NOUVONNO2 WG TELS F41 I ROUVIVIG@ Bt TRE 10 QLN BOVVROEID 1Y) AWTE 4o 0O Pt

"SONIMVES 25351 X0 QALVYICK SNOUVOOT B354 40 ATSE N7 UM, GALED
Igggiggaut "SONMVED 20251 NI XALOHE SKOIVEOT BALYIRY
¥ ATVILLYEA GV VASN B T8 (SAVSE 2CAYT: M SKANIOD IEOdENS TS THL )T

WEGY e
TR et

RV NLSY HUMIOXVIRCIXDD X DRIZINVANVD
&E:E’B; E"j—ﬂ.sngg.ﬂs Nnﬂ

AT
VO OLNLOSNOD ONY 3ALB Y/ ML AIN 40 1918400 TVHE SAvaD ucz(t!u%.«wm.—- ves
TRHERVGEEORETIE 9T
“S30748 dY1 ¥YE SSRUDSI0 404 G281 T8 VT AIN0I 4O SYNSAS WEMINKINY  T1T

‘ANSI 8P VBD 01 MEOINOD
gggﬁﬁggguggaséxﬂﬂﬂﬁtﬂ

THUDESEORER AT 12
.§§aﬁ¢u§ﬂ»§gg§ﬁguﬁﬁ

N1 FRD ONY SUDKTI N A ‘gggnﬂrr. C SROMVISTIOLTVRCIBNZNO T 01T
.vwgl:_.:gg ONSEL
Alnwyno uod 0 ¥ILIVRINGD INL
“BIRME SR L .i.lﬂEu_a(F-ﬁ_()b.So ez
"XOLTEACS WELIY ARIM N KIFNIONS XOWI T THL 0L
GRUNGNS 36 CINCKS SUNOSIY DN 1231 J0 $Ac0D A1) VilTddNS HO EOLOMLINGD
L 30 ANBEBXCLETE SAL 51 NSOM: TISEDNOS 1SVISEd TIV 40 EXUSEL IOUINOD AUVID ¥
“BNOEY ST YIALUYD FOXVAOURII THLIIIN
0L CIAOWIAR NIMOSY OXIYND SNV ROIE3A XA AUTLSKO0 SGMIN TIM SONMVET a8 I
TWICETAVIAT
L2V INTINOSA0D ik 0 NOIIEET GNY AOLIVIINEYJ THL BO: ANVESZ0EN STVIZ0

n.n

nd

Eggggihggsuﬁggﬁgﬁgﬂrna

a&gsg.‘sdgggc

AMIATh b0 HTIMOXG NOIE3D 341 OL SONVYUC dORS LIABTS TYHBHOLOVEIX00 IR %3
"NCUDNELBNGD U0

Egéggggg n:huﬂw-mqgmvm:%ﬂ

L.

gn.ﬂrgbﬂ.ﬁag ggg NOLVIEOGEXVHLEO ROUVIVISM #  ¥ET
12 8VD JUMRODE  TCET
SAVD ST LYW 9T HION3MIS JNSITUIN0D  1'TET

VIMELLRD SOMVAROSMEd CUMO™ 04 AR1 J33A 01 04 $2 V6D A5d SY I TING
HOYOULOVELNGD THL AR CINNTIA 33 TIVHE FIBVI LSWO3Nd THL A0S CLAUMDNOD  £¢2
VIS HO YOLIVHELVOD Ui 20 KOIFEIRI0IHL 01 41 3B TIVHE U SHOOH
ONLLAT BY RONS S3NALYA NOISI0 TNV TYNOLLICCY SONIMVUD 583HL MO 031410348
Y 38 TIVHE §71V13T 3003 SNILVER OVY INO0AVT INSASOHOINEY HIONIUAS JUIWNOD  TET
IRIOM
AVHNS N DIENSAGE FEVAA 21 JO ATANA YV IAVE DXV 363V VB3 0 SUGNTUNTHY
BHA ¥I0MN OAAYID 38 LSTW YOLITUI 3L ONY HSBDLOVNKVI TUTHOROD ISVOTd 163

SAVC B3 DVIAT THLDONTHIS FAGEIULNOD WTAINM
T OX KOLLVIVED "N KISV ‘38 VDIV
13 3dA4 0 5 SdAL POL00EY VRO TTVINELYW DNUASTED AMNWININT NG
O 3<AL INVLINOL B0-4 08V VBD Nanas
NIV IO SV oS 12
TN o<

2B NO TNENDIY & YFIMENT HOINID U ga-ﬂ
AAVL8 S x§h<ﬁ hn 4, ONY AMYVESIVEN §) SOSBIN SU33ONG NOGHD 3L NTHM 4O
FSIOP T8 DL & ANVATRY TGN WEATNGHM LB ZHL G BV OLSI YISNIDNG KBGO 3HE &K'

?EZQ\EUI N1 T8N IVL ONY TRANCOUR 3US 40 AlZ 40 3HL
504 349 SHA QNI OWY OV IRVON CTIRET AThZoduo AIVINYN GV TUNE T BOIOVRINOOSHL &'

“NIFNONT NOFES 544 04 FNOLLISNOO B0 KITBEILNT Y2 GEOUNINALINULINGD

WRLWTASTUN ARV LHOGTY ATAIVIZNX CNV SEVE ANVO Y
TANINDD ARTVIIS KNG WKL 156ANOT TIVES KOISVILNDD THL MEAZMOK SENNYIE 38T KO

KOS SATARAS TTV R DENVATY 344 40 NOXRLOMULIN0D 2L SAYINHO TTVHAS WASNIONI OIS I6L. Ny

NOLINHANKOD ik AOR2 BNISIOD SSDYNVO ANV LIEANDDT
CL TLTIROD S ﬁbg!hgggsﬁmég(ﬂuﬁ aHOEA -mﬁ..msatﬂ

§ﬂn§u—~ WM in...t 5&»
AUMMUIN S~L ) TN

"KELITUISNO0 ZISD8 Ok Sl AB CIOVAYE 36 MWD L L SOINEGS CSNOSOEIZAN
ANV 49 TINIOND NOIBIT IHL AL LON ONV ASUNSDI OL AUTHRONIGEIY BUOLOVEINOD BRASI L §L°

BT 285235

SATMUES SRACHBNTING Egaﬂsggsﬁuéﬁgﬁsg &

“HOLIVEINGD TV 40 AL TROVOLETE FHL
34 7TV ANLYAYINGDZA0 5 L20AYT SIVRAIOV OUL 3RS 81500 TRIILIIOY "SUKTANGIV T-¥YM
OIS TNL S0 LTOAYT BXAAZANNS ATIIVRIIOV OL ALTIESNOIGIY SYOLIVEINOD SHASI Ll €4

‘SNOISNIIN0 CIA0N NI
RN TIV BRY amznguiggng gggﬁgggﬁ

RAUITULINGS 4D DAIIXIN2S ANV DTN YOS TNPENOIEIE TG TAIM XOLSVHINII 6L ¥¢
gﬁ.‘uzgaiwﬂu?lﬂuuﬂ.egg

gg.ﬂ! Eﬁgggsgguggesgwaﬁ 143
dvﬂ

“» YIEAZA0N (3.1V0 ‘0090C0-403 L¥OGIE VCYAVD dBM N

gﬂgggggggsaazgéﬁggrgnmﬁ L 3

00098049 <M % G2, ..<:<na<nx§
FIHLHO §ﬂ§§g WAL SV b
40.1E0ndtS TAVIR ‘KB 3L BNOT ICIAORJ OL £ M EL T 1)
SX (i8I0 GTIVOY YA D NEIAOD TIVHE
SNOISAGME ALV "SENMIK) NEIBF0 SHL KIWL KCLLONAPNOS \) OV 38 Ol FUV §E10X 38TKL

SREITORT TEL “oTI ONMUEENIONS MTIOEM 81 HAINOVT TIAID BH1 '§310N 38aNL X
BLISLAY 052 “TBL IBAL "DNI VOVNYD JSM ©1 UIINONE X0IS3T THA ‘SALON FFARL N




N HIIGIM O/0 VOVNVO SHOIANIS LNIWNUINOD SHHOM Onend .
o 08 'SSVd SE00Y L Ty
oogescoigr | @ GNNOdNOD FONVYNIALNIVIN §SVd S¥300N _— )
»“zﬁu o H..... ] STIv1i3ad - STIVM ONINIVLIY SSVd S¥390d
- ?u\m&\tuﬁl : o B -1
_ i ., - B C
THIOU TIVA 13NV @ 3!%;%2@@»

o b
— l—f A!
|
~
i

ww ooy




7o 2 A
o T TR UIIA3M O/0 VAYNVD SIOIANS LNSNNIAAOD SHHOM OMend I Y I o e S
) & 7 A 8 'SSVd Su300Y | TSNS [W e ewewew o
mw ;ﬂ 2 ONNOJNOD SONVNALLNIVIN SSVd SH3D0Y e 5 .
L . m. i
Slane, * o0 8 SV.L3a - STIVM DNINIVLIY §SVd SH3IO0Y -
& 12fc2) PRV w,/ A ‘W‘E — = Jow cmac -
DERaI0NEs . o, . . ANENEIOINGY A
TENV EIMOT TIVM LSVITud @ TNV U3ddN TIVM ISVOREd 10/

N

L }

ww 000z w0002

ww gGeg |
\_’ ww 0g4g9¢ ~‘

ﬂgﬂss!%gﬂl ’ N me, TIVM JO

TANVd TIVM 18VOad TYOIdAL @ 30V HOMILNK OL OINddY

v =
w008 (BUIDNY
S _II| 9/0 ww QoLE 030VdS SLSOd _
MOT38 GISVONE ZLTHONOD L !
]
d v
] e \ N d
P |
& T
; s
— 4
NB




Public Works & Government Services Canada
Rogers Pass Infrastructure Upgrades — Phase 2

Rogers Pass, BC APPENDIX F
Project No. R. 076550.001

APPENDICES




Golder

DATE 9 August 2016 REFERENCE No. 1660221-002-TM-Rev0

TO Jordan Stones
Public Works and Governmental Services

FROM Pana Athanasopoulos EMAIL pathanas@golder.com

ENVIRONMENTAL STOCKPILE CHARACTERIZATION AT ROGERS PASS WEST, ROGERS PASS,
GLACIER NATIONAL PARK, BC

At the request of Public Works and Government Services Canada (PWGSC), and as part of the overall planning
for Phase 2 of the Rogers Pass Infrastructure Improvements Project (Project) by Wedler Engineering LLP
(Wedler; Prime Consultant for the Project), PWGSC requested that Golder Associates Ltd. (Golder) be present
during test pit excavations along the proposed new sanitary sewer main at Rogers Pass West, on the west side of
Highway 1 (herein referred to as the "Site”), to document environmentai soil conditions, including potential
hydrocarbon contamination, and to obtain in-situ and stockpile soil samples for analysis of contaminants of
potential concern (COPC).

A total of five test pits were excavated by VVI Construction Ltd. (VVI; General Contractor for Phase 1 of the Project)
on 4 July 2016 and on 8 July 2016. Refer to the attached drawing for the five test pit locations (named TP16-01
through TP16-05 for the purposes of this technical memorandum). The soils excavated from each test pit were
stockpiled on-Site in individual stockpiles adjacent to each test pit location. Golder collected soil samples from the
stockpiled soils, for off-Site disposal purposes.

This technical memorandum summarizes the stockpile soil characterization program, and includes tabulated
analytical soil stockpile results, a comparison of the analytical results to applicable provincial standards triggering
soil relocation agreements, and the laboratory Certificate of Analysis (COA) report. It can be used by VVI for
arranging off-Site disposal of the stockpiled soil.

A separate technical memorandum will be provided to PWGSC that summarizes the in-situ soil characterization
program.

Golder Assaclates Ltd.
580 McKay Avenue, Suite 300, Ketowna, Brtish Columbla, Canada V1Y 5A8
Tel: +1(250) 860 8424 Fax: +1 (250) 860 8674 www.golder.com -

Goldar Associates: Qperations in Africa, Asia, Australasia, Eurape, Narth America and South America

Golder, Golder Associates and the GA globe design are rademarks of Golder Corp
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Regulatory Framework

It Is our understanding that the stockpiled soil will be disposed of on land under provincial jurisdiction, and not on
federal lands; thus, the classification of soll disposed of on provincial lands fall under the jurisdiction of the BC
MOE, pursuant to the Environmental Management Act (SBC 2003 CHAPTER 53, assented to October 23, 2003).
The two key regulations under the Environmental Management Act relating fo the assessment and remediation of
contaminated sites are the Contaminated Sites Regulation (“CSR"; B.C. Reg. 375/96, O.C. 1480/96, includes
amendments up to B.C. Reg. 184/2016, 19 July 2016), and the Hazardous Waste Regulation (“HWR"; B.C. Reg.
63/88 0.C. 268/88, includes amendments up fo B.C. Reg. 179/2016, 19 July 20186). Therefore, the stockpile soll
analytical results have been compared to the following provinclal standards:

m BC CSR Schedule 7 standards triggering Contaminated Soil Relt;catiori Agreements! (CSRA) for the
following scenarios:

¥ Soll relocation to non-agricultural tand;

& Soll relocation to agricultural land; and,

®  Waste disposal prohibited without MoE Authorization.
m BC CSR Schedule 10 generic numerical AL/PL/RL and CL/IL? soil standards.
m BC CSR Schedule 4 and 5 CL and IL soil standards.

m Hazardous Waste Regulation standards.

Methods

The sampling program was conducted in a manner generally consistent with that recommended by the MOE in
their technical guldance document tited Guidance Document #1 - Technical Guidance on Contaminated Sites —
Site Characterization and Confirmation Testing (TG#1).

On 4 July 2018, solls excavated from test pits TP16-01, TP16-02 and TP16-03 were stockpiled adjacent to each
test pit location. The combined ex-situ volume of the stockplled soils was approximately 20 m3. A composite
sample of the stockpiled soils was obtained by collecting one discrete sample from each of the three stockpiles?,
and then combining the three discrete stockpile samples to form one composlte stockpile sample (SP16-01).

On 8 July 2016, soils excavated from test pits TP16-04 and TP16-05 were stockplled adjacent to each test pit
location. The combined ex-situ volume of the stockpiled soils was approximately 16 m3. A composite sample of
the stockpiled soils was obtained by collecting one discrete sample from each of the two stockpiles?, and then
combining the two discrete stockpile samples to form one composite stockpile sample (SP16-02).

1 A Contaminated Soil Relocation Agreement (CSRA) Is an agreement between the owner of a source site, the
owner/operator of a receiving site, and the provinclal Director of Waste Management, which allows the relocation of solls
from a contaminated (source) slte to a sultable deposit (receiving) site.

2 AL = agricultural land use; PL = park land use; RL = resldential land use; CL = commercial land uss; IL = industrial land use
3 where each discrete stockpile sample comprised three subsamples from that stockplle.

" ¢ o
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Hydrocarbon vapour headspace readings in the composite stockpile samples were monitored using a Photo
lonization Detector (PID). .

Analytical testing was conducted by Maxxam Analytical (Maxxam) of Burnaby, BC. Based on known contaminants
of concern at the Site, the composite stockpile soil samples were analyzed by Maxxam for benzene, toluene,
ethylbenzene and xylenes (BTEX), light and heavy exiractable petroleum hydrocarbons (LEPH/HEPH), polycyclic
aromatic hydrocarbons (PAHs), and metals. A copy of the laboratory COA report is attached.

For the purpose of amangirig off-Site disposal of the stockpiled soil, the stockpile analytical results were initially
compared to the CSR Schedule 7 and 10 standards (attached Table 1). Where the stockplle soil analytical results
are less than the CSR Schedule 7 and 10 standards, soil from the Site may be relocated to non-agricultural or
agricultural land (i.e., receiving site), as applicable, without a CSRA.

Where the stockpile soil analytical results are greater than the BC CSR Schedule 7 or 10 standards {but less than
the HWR standards), then the options for off-Site disposal of the stockpiled soil would be either: i) a CSRA or MOE
Authorization would need be obtained to relocate soil to a receiving site, provided that the soll analytical results
meet numerical or risk-based land use standards at the receiving site; or ii) the stockpiled soil may be relocated to
a facility authorized to accept contaminated soil {i.e., appropriately permitted landfill or treatment facility).

For characterization purposes, where the stockpiled soil may be relocated to permitted facility, the stockpile soil
analytical results are compared to the BC CSR Schedule 4, 5 and 10 CL and IL soil standards and to the BC HWR
(Table 2 attached) and classified as follows (BC MoE TG#1):

Stockpiled Soll Quality
Classification

Commercial Quality (<CL) | solls concentrations less than the CSR CL soil standards

Industrial Quality (>CL<IL) :g::ssz:::dcaerndt;atuons exceed the CSR CL soil standards but iess than the CSR IL

Waste Quality (>IL<HW) soils concentrations exceed the CSR IL soil standards, but less than HWR
Hazardous Waste (HW) as defined by the BC HWR

Soil Concentrations Relative to CSR Standards and HWR

y @ o,
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Results

A total of approximately 35 m? of soil was excavated from the Site during the test pit excavations on 4 and 8 July
2016. Hydrocarbon vapour headspace readings in the composite stockpile samples were 0 ppm.

The stockplile soll analytical results ére presented in:

m Table 1: compared to the CSR Schedule 7 and 10 standards; and,

a Table2: cbmpared to the CSR Schedule 4, 5 and 10 standards and the HWR standards.
The stockplle soil analytical results indicate the following:

m Table 1: Benzene, total xylene, phenanthrene and/or pyrene solil concentrations In both stockplle samples
exceed one or more of the CSR Schedule 7 standards.

m Table 2: Benzene soil concentrations in both stockplle samples exceed the CSR CL and IL standards for
benzene. The reported soll concentrations do not exceed the BC HWR soll standards.

Recommendations

As benzene soil concentrations in both stockpile samples exceed the CSR Schedule 7 standards for
“Soil Relocation to Non-Agricultural Land’, “ Soll Relocation to Agricultural Land” and “Waste disposal prohibited
without Authorization”, MOE Authorization (and likely additional investigations at the receiving site) would be
required to relocate soils to a receiving site. Thus, it is recommended that the 35 m?3 of excavated soil be
transported off-Site and disposed of at a permitted facility authorized to accept the soils without a CSRA.

- Based on the analytical results, the stockpile soil quality can be classified as Waste Quality (i.e., > IL, < HW).

The stockplled soils can be taken to the Columbla Shuswap Reglonal District Landfill in Golden or Salmon Am,
8C. A ‘“Hydrocarbon Contaminated Soll Disposal Application” will be required for disposal of these soils at either
landfill (application to be filled out by VVI).

Limitations

The information presented herein was prepared for the exclusive use for PWGSC, to provide sufficient
characterization data to allow PWGSC to evaluate soll quality that was sampled on the date indicated with respect
to Provincial standards and regulations for the purposes of off-Site disposal. This information may be used by
Wedler and WV for the purposes of off-Site disposal of soils excavated from the Site (Rogers Pass West) during
test pit excavations on 4 July 2016 and 8 July 2016.

This program has followed the standard of care expected of professionals undertaking similar work In
British Columbia under similar conditions. No other warranty is expressed or implied. If the sampling and analysls
program described herein were repeated, it is expected that simllar data would be generated.

If new information Is generated by others and becomes available to PWGSC, Golder should be contacted to review
the results and provide an opinion as to the findings, and their implications on the sampling and characterization
presented in this technical memorandum.

w oo,



Jordan Stones 1860221-002-TM-Rev0
Public Works and Govemmental Services 8 August 2018

Closure

We trust the information contained in this report meets your requirements at this time. Should you have any
questions please contact the undersigned.

Yours truly,
GOLDER ASSOCIATES LTD. ] S j“, 6
N QS 0 i ﬁ\”
H (i aITL Y 'Ct:
}“‘ Q :o mn\
Y RM ' 5
o 3
v
1A -
K ?;?.5“, Traast
Kelsey Tanaka, AScT Pana Athanasopoulos, M.Sc., P.Geo.
Environmental Technologist 56 ?esﬁlo,v . Senior Hydrogeologist

At

Darlene Atkinson, M.Sc., P.Eng.
Associate, Senior Environmental Engineer

KT/PAIDAKv

Attachments: Drawing Showing Test Pit Locations (Base Plan from Wedler)
Table 1: Stockpiie Soil Analytical Resuilts Compared to BC CSR Schedule 7 and 10 Standards
Table 2: Stockpile Soil Analytical Results Campared to BC CSR Schedule 4, 5 and 10 Standards
and BC HWR Standards
Maxxam Certificate of Analysis Reports

a\Mina\2016\3 prof\1680221 pwhse_highway 1_rogars pass\1680221-002-tm-revir 1860221 -002-tme revd-snvironmsntal stockplia characterization-08aug_16.docx
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090812016 Tablo t 1660221
Stookpilo Sofl Analytical Rasulls Compared (0 BC CSR Schodule 7 2ad 10 Siandarda
Rogers Pass West, Glacior National Park, BC
Locall C3R Schedule 7 CSR Schedule 10 ) _ Stockple 2
Golder Sample ID| [Sof Relocation | Sof Relocation gricuttural, 8P16-01 SP16-02 SA1
Lsboratory 10 fo Non- ] Urban Park, | Commerical, 025337 PAB8S7
Date Sampl Agricultural Agricultural Realdental Industrial 04-Jul-16 08~Juk18
Approximate Stoakpile Volume) Land Land 8oll Standard | Sol Standard 20m° 15m*
Fleid Parameters
Hydsocarbon Vapours {ppm) 0 0
Physical
isture (%) 03 12
pH (pH units) 781 757
Total Metals
sluminum 8830 7840
| antimaoy 20 20 40 026 026
larsenic 18 16 16 .64 233
bartum 400 400 400 318 51.7
berylium 4 4 [] <0.40 <040
blsmuth 0.6 0.14
cadmium L__15 | [ | 15 ] 0,088 0.051
calclum ' 7020 5330
chrombum 60 VAN | o Widd) go Vi | ggW ) go Wi 183 178
cobalt [ 40 300 020 7.81
copper | [ 20 _90 184 189
feon 22000 20000
lead 100 100 100 | 11.8 169
thium 1 1,600 | 20000 ] 15.1 169
{magnesium 6240 4210
manganese 1,800 { 18000 | 420 226
mercury (Inorganic) 08 150 <0050 <0050
um 10 [ 40 038 042
nickel 100 160 500 244 21.8
phosphorus 24 358
potassium 3l 4“4
|selentum [ 3 ] 2 { 10 ] «0.50 <0.80
sliver | 20 ] 20 { 40 l <0,050 0067
<100 <100
strontium (stabie) 000 - 100,000 178 182
tha¥um [ 2 | <0,060 <0.080
tin [0 1 5 ] 300 [Fored™™ | 30 ] 032 024
titsntum 4641 844
uranium 1 18 T 200 | 0.845 0.750
vanadium 200 1 200 ] 87 a5
zne 150 160 ‘ 38,6 334
ziroonium 0.54 <0.50
Polycyefic Aromatic Hydrocarbons (PAH)
acenaphthene <0,0050
|acenaphthylene <0.0050
lanthracene 0.0053
benzo{a)anthracene 10 0.023
benzo(a)pyrens 10 <0.020
Yiuoranthene 10 0.023
thene 0.023
<0.050
benzo(k)iuoranthene 1 1 01 ] 10 ] <0.020
L] 0.034
dibenz{a,hjanthracene | i | 0.1 | 10 | <0.050
fluoranthene 0.052
fuorene <0.020
lindeno(1,2,3-c,d)pyrene [ 1 [K] | 10 | <0.050
naphthalena | ] | [X] ] [ ] .08
2-Methiynaphthalene 0.20
|phenanttwens [ 5 | [X] ] 80 | 0.047
pyrene [ 10 | 04 | 100 ] 0.040
Low Molecule Weight PAM's 038
High Moiecule Welght PAH's 0.18
Total PAH 053
benzo{a]pyrens equivalency 0,044
tndex of Additve Cancer Risk (LARC) 044
Non-Halogenated Volaties B
b [__o04 | 0.04 | 0.04
ethylbenzene [ 1 1 [l | 20
methy! tartbutyl sther (MTBE) . 320 1 <0.10
|styrene | [ | 0.1 | 50 <0.030
|totuens [ 1.5 | 18 | 26 0.27
meta- & para-xylene 24
ortho-xylene 5
Tetal xylene [ [ | 0.9 I 20 )] 23
F1(C6-C10- BTEX) 10
F1 (Ce-C10) 14
F2 (C10-G18) 23
F3(C16-Ca4) 410
F4 (C34-CE0) 2%
LEPH (C10-C19 - PAH) I 1000 | 1,000 | 2,000 <100
HEPH (C18-C32 - PAH) - 1000 ! 1,000 | 800
EPH (C10-C19) <100
EPH (C18-C32) 500
VPH (C6-C10 - BTEX) C =01 200 | 200 ] <10
VH{C6-C10) - 13
O4Final201613 Profi 1660221 PWGSC_Highvway |_Rogers Prss\166022 [ -002-TM-RevO\Altachmenist
~Tables 1 and 2 for momo X3 Golder Assoclates L4d 1




Tk | ' 1660221
Stockpilo Soil Ansiytieal Results Comparod to BC CSR Scheduls 7 and 10 Standards
Rogers Pass West, Glacior National Park, BC

09/08/2016

Notes:

Reauls sre expressnd in micrograms per gram (pg/g), unless otherwise sialad,

Slandarda shown are from the Conlaminated Gites Ragulaton (CSR; BT Reg, 375K6, 0,0, 1480/06 and M271/2004, Including smendments up lo BO Reg. 4/2014) 8cheduls ? Standards Trggering
&oll Relocaiion A and from the CBR Schadile 10 Ganarlo Numerioal 8ol sand Waler Stendards,

8oll must not be relocated With nonequeous phass fiquide praasat in quanities In axosss of thal accepiable & a director,

8oll must not be relocalad wik odoraus substanoes preesnt iy quenies i exees of fhat mooeplabls \o & direcior,

EPHO10-10= ! carbon renge 10-19; EPHO19-32 chable p b cerbon range 10-32.

LEPN = light exiractable rbona; HEPH = heavy b loum hydrocarbone; PAH = o hydrodert

VPH = volatiie pelroleum hydrocarbons; VH = volatils hydrocarbons

V =Valence-dependent atandand
Al = agriouturel land ose

RL = resddentlal [and uss

PL = pack (and Use

TN IRl ] ladicaten soll aonosnlration sxceeds one of more of 1 GSR Sohedule 7 of 10 aiandards,

O:\Final\2016\3 Projs 1660221 PWGSC _Highway |_Rogers Prast|660221-002-TM-RovDiA ttachmonts\
Tablos | and 2 for menso.xls Golder Associates Ltd



09/09/2016 Tablo 2 1660221
Siockpile Soil Analytical Resulta Compared to BC CSR Scheduls 4,5 snd 10 Standards end BC HWR Standards
Rogers Pass West, Glacior Natlonal Park, BC

BCCSR
BC CSR Schedule 4 and 8 Scheduie 10 BC HWR Stockplle 1 8tockpile 2
Golder Sampile ( 8P16-01 $P16-02 SA{
Laboratory CuiL Hazardous Wasle 026337 PAB597
Date CLgtendrds| § |WSunderss| 8 | o " Regulation 0d-Juk-16 08-JuH6
.‘_r 1, te St -Y.- Wad; 20"\' 15ml
Vapours (ppm) o o
Parameters
23 12
7.81 757
6830 7840
40 a 40 a 026 028
16 ow 15 ow 384 233
400 ow 400 oW ars 577
8 [] 8 [} <0.40 <0.40
0.16 0.14
| 16-100 | w 1.6 - 500 pH 0.088 0.054
7020 5330
80 v 80 v 183 178
300 [ 300 a 9.28 7.89
80 - 250 [ 80 - 250 pn 184 18.9
S 22000 20000
__100-100 PH __100-2000 M 118 159
15.1 159
5240 4210
. 10,000 420 228
40 ] 150 T <0,050 <0.050
40 [ 40 [ 0.36 0.42
500 a 500 -] 244 216
274 58
311 444
10 ] 10 Q <0.80 <0.50
40 G 40 ] <0.050 0.087
<100 <100
strontium (stable) 100,000 178 19.2
thallium <0.060 «<0,050
tin a (800 ] o[ 200 ] 032 024
titanium 484 844
uranium 0.845 . 0750
vanedium 8.7 85
Zing 150 - 600 pH 160 - 800 oH 38.6 334
zirconium 0.64 <0.50
Polycyclic Aromatic Hydrocarbons (PAH)
lacenaphthene 0.0085 <0.0050
acenaphthylene 0.0074 <0,0050
anthracene 0.037 0.0053
benzo{a)anthracene [} 0 (] 0.082 0.023
benzo(a)pyrens 0 T [1] T 0.078 <0.020
benzo(b)iuoranthene 0 [} 0 [ 0.071 0.023
benzo(b3j)fiuoranthene 011 0.023
benzo{g,h)jperylene .
benzo(k)uoranthene { 10 ] o [ 10 ] o
chrysens :
dibenz({a,h)anthracene { 10 ] o | 10 ] o
fiuoranthene
fluorene
{indeno(1,.2,3-c.d)pyrene [ 40 l o | 10 | e
naphthalene | 50 - o | 50 ] o
2-Methiynaghthalene
phenanthrene [ 8 ] e ] 8 ]a
pyrens | 100 | e | 100 _| o
Low Molecule Weight PAH's
High Molecule Welght PAH's
[Total PAH .\
PAH TEQ 100
benzofalpyrene equivalency
index of Additive Cancer Risk (LARC)
'Non-NHailogenated Volatiles
benzane 0.04 0.04 28
ethylbenzene 7 7 260
methyl tertbutyl ether (MTBE) L 700
= === |
toluene 2.5 2.5 180
mela- & para-xylene A
ortho-xylens 3
Total xylene 20 20 280 .
LEPH (C10-C19 - PAH) ,000 2,000 . . <100 <100
HEPH (C18-C32 - PAH) 600 000 _ 30,000%100.000 40 300
EPH (C10-C19) 000 2,000 <100 <100
EPH (C16-C32) 000 5,000 470 800
VPH (C8-G10 - BTEX) 200 200 <10 <10
VH {C8-C10) - 13

O:\Final\2016\3 Proj\1660221 PWGSC_Highway 1_Rogers Pasa\1660221-002-TM-RevOiAttachments',
Tables 1 and 2 for momo.xls Golder Associates Ltd 1



05/08/2016 Table 2 . 1660221
Siookpile Soll Anstytical Results Compared to BC CSR Schedule 4,5 and 10 Standards and BC HWR Standards
Rogens Pass West, Giacier National Park, BC

Notes:

Rasults are expreassd b micrograms per gram (1ig/g), unlass otharwise slated.

Elardards shown are from (hm Conlaminated Skas Reguatbn (CSR; BC Reg. 37608, 0,0, 1480/88 and M271/2004, inciuding amendments Up fo BC Reg. 4/2014) Schadule 4 {Ganeric Numerioal) and Schedkle &
{Mairtx Numasicel) Sol Standards, und the BC Hazardols Wasks Regulation (HWR; B.C. Reg, 63/88, .0, 264/83, indudes amsndmenis Up lo B0, Reg, 1702018, Juy 19, 2018).

CL = commarcial innd Lse; {L = Indusirial land s *

Relorerced els-specific factors inckuda: | = intake of Conlamineled 8ok T = Toxicly i Invactabrates and Planis; F = Frash Watsr Aquatio L¥e; DW = Drinking Waler; O = Gersric; pH = siandand s pH depandent,

MCS = most live slarddard besed on applicable sls-epecilio slandards.
The siandard fo EPHg a4y (s aquisiant b LEPHs, and the EPHouam I oquivalent o HEPHS whon no LEPHs of HEPHa analysls is underiaken, snd the equiveler standard s ixikiated by the e of Refes,
EPHGI-19 = o by fbo 1018 EPHO 192 p b ey

LEPH = light HEPH = heavy doun by PAH = polycyclic aromath tydrocarbon.

VPH = volatle petroleum hydrocarbons; VH = volalle hydrcarbons

Total PAH (TEQ) & aum of PAH flon musipied by the appllaable TEF (icdolty equvmiency tactor) for the PAH conetiuert.

Ve Sisndard bs daperddert: (I - rhvaiert chromkam (Crd+); VI - haxa-vaisn ehromium (Cr8+).

TEQ = PAH TEQ (Wedolly equivalent) s & ninber that ellows the toudolty of eubstanoes oontaining difsrent PAHS ©o be comperad {caiculaied aa per Schudiia 1,1 of HWR).
Undedibned s0d Halicized veluse are from Section 41,1 of the HWR.
* = HWR siandard for tobal o}

O:\Pinal\2016\3 Pro]\1660221 PWGSC_Highway 1_Rogers Pasi1660221.002-TM-RovO\ Attachmenis\
Tables 1 and 2 for memo.xds Golder Amseclates Ltd 2
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A Bureau Varitas Grovp Company
°”

M augh Sewn

Your P.O. #: 700359843
Your Project #: 1660221
Site Location:  PC Rogers Pass

Attention:Pana Athanasapoulo Your C.0.C. #: 6109092, G105091

Golder Associates
Suite 300

590 McKay Avenue
Kelowna, BC

Canada V1Y 5A8

Report Date: 2016/08/05
Report #: R2230321
Version: 4 - Revision

CERTIFICATE OF ANALYSIS — REVISED REPORT

MAXXAM JOB #: B657693
Recelved: 2016/07/13, 08:45

Sample Matrix: Soil
# Samples Received: 1

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/MTBE LH VH F1 in Soil - Field Pres. (1) 1 N/A 2016/07/20 BBY8SOP-00010, * EPA 8260cR3 m
Volatile F1-BTEX 1 N/A 2016/07/21 BBY WI-00033 Auto Cale
CCME Hydrocarbons (F2-F4 in soil) (2) 1 2016/07/21 2016/07/22 BBY8SOP-00030 CCME PHC-CWS
Elements by ICPMS (total) 1 2016/07/20 2016/07/20 BBY750P-00017, BC SALM,EPA 6020bR2m
Moisture 1 2016/07/18 2016/07/20 BBY8SOP-00017 BCMOE BCLM Dec2000 m
PAH in Sail by GC/MS (StM) - CCME 1 2016/07/19 2016/07/20 BBY8S0P-00022 EPA 8270d R4 m
Index of Additive Cancer Risk Calc. 1 N/A 2016/07/21 BBY WI-00033 Auto Calc
Total PAH and B({a)P Calculation 1 N/A 2016/07/21 88Y Wi-00033 Autao Calc
pH (2:1 DI Water Extract) 1 2016/07/20 2016/07/20 BBYSSOP-00028 8CMOE BCLM Mar2005 m
EPH less PAH in Soll By GC/FID 1 N/A 2016/07/21 BBY WI-00033 Auto Calc
EPH in Soil by GC/FID 1 2016/07/19 2016/07/21 B8BY8SOP-00029 BCMOE EPH s 07/99 m
Volatile HC-BTEX for Soil 1 N/A 2016/07/21 BBY WI-00033 Auto Calc

Reference Method suffix “m” indicates test methods incorporate validated modifications from specific reference methods to improve performance.

* RPOs calculated using raw data. The rounding of final results may result in the apparent difference.

(1) The extraction date for VOC, 8TEX, VH, or F1 samples that are field preserved with methanol equals the date sampled, unless otherwise stated.

{2) All CCME results met required criteria uniess otherwise stated in the report. The CWS PHC methods employed by Maxxam conform to all prescribed elements of the reference
method and performance based elements have been validated. All modifications have been validated and praven equivalent foliowing the ‘Alberta Environment Draft Addenda to
the CWS-PHC, Appendix 6, Validation of Alternate Methods'. Documentation Is available upon request. Modifications from Reference Method for the Canada-wide Standard for
Petroleum Hydrocarbons In Soil-Tier 1 Method: F2/F3/F4 data reported using validated cold solvant extraction instead of Soxhlet extraction.

Encryption Key

Please direct all questians regarding this Certificate of Analysis to your Project Manager.
Samantha Fregien, Project Manager

Emall: SFregien®maxxam.ca

Phonett (604)639-8418

Mawxam has procedures in place to guard agalnst improper use of the electronic signature and have the required "signataries”, as per section $.10.2 of ISO/IEC 17025:2005(E),
signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Total Cover Pages: 1
Page 1 of 17

by: 4606 Canada Way V56 1K5 Telephone(604) 734-7276 Fax{604) 731-2386
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A Bureau Veritas Group Company
o

Maxxam Job #: B657693
Report Date: 2016/08/05

Golder Associates

Client Project #: 1660221
Site Location:
Your P.O. #: 700359843

Sampler Initials: KT

PETROLEUM HYDROCARBONS (CCME)

PC Rogers Pass

Maxxam 1D PA6597
Sampling Date 2016/07/08
COC Number (109092

UNITS | SP16-02 SA1| RDL| QC Batch
Ext. Pet. Hydrocarbon
F2 (C10-C16 Hydrocarbons) | mg/kg 23 10 | 8337748
F3 (C16-C34 Hydrocarbons) | mg/kg 470 10 | 8337749
F4 {C34-C50 Hydrocarbons) | mg/kg 230 10 | 8337749
Reached Baseline at C50  |mg/kg|  Yes | N/A| 8337749
Surrogate Recovery (%)
O-TERPHENYL (sur.) | » | 88 | [s37es

RDL = Reportable Detection Limit

N/A = Not Applicable

| Cor ofa M Analyth

Page 2 0f17

Analytics

4606 Canada Way VSG 1K5 Telephone{604} 734-7276 Fax{604) 731-2386
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A Bureau Veritas Group Company
o’

Maxxam Job #: 8657693 Golder Associates
Report Date: 2016/08/05 Client Project #: 1660221
. Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials: KT

PHYSICAL TESTING (SOIL)
Maxxam D PA6597
Sampling Date 2016/07/08
COC Number 6109092
UNITS | SP16-02 SA1| RDL| QC Batch

Physical Properties
Moisture | » | 12 [o30]s33zs10
RDL = Reportable Detection Limit

Page3of 17
Analytics 1 C ofa ly by: 4606 Canada Way VSG 1KS Talephone(504) 734-7276 Fax(604) 731-2386
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A Bureay Veritas Group Company
o”

Maxxam Job #: B657693
Report Date: 2016/08/05

Anecess Thiaual 5.

Golder Associates

Client Project #: 1660221

Site Location: PC Rogers Pass
Your P.O. H: 700359843
Sampler Initials; KT

CCME&CSR BTX/F1/VPH IN SOIL - FIELD PRES (SOIL)

Maxxam ID PA6S597
Sampling Date 2016/07/08
COC Number G109092
UNITS | SP16-02 SA1| RDL ] QCBatch

Calculated Parameters

F1(C6-C10) - BTEX [mgkg| 10 [ 10 8331851

Volatiles

VPH (VHE to 10 - BTEX)

mg/kg <10 10 | 8331857

Methyi-tert-butylether (MTBE)

mg/kg <0.10 0.10 | 8335658

Benzene

ma/kg 0.35 0.0050] 8335658

Toluene mg/kg 0.27 0.020 | 8335658
Ethylbenzene mg/kg 0.50 0.010 | 8335658
m & p-Xylene mg/kg 21 0.040 | 8335658
o-Xylene mg/kg 0.16 0.040 | 8335658
Styrene mg/kg| <0.030 | 0.030 | 8335658
Xylenes (Total) mg/kg 23 0.040 | 8335658
VH C6-C10 mg/kg 13 10 | 8335658
f1{C6-C10) me/kg 14 10 | 8335658
Surragate Recovery (%)

1,4-Difluorobenzene (sur.) % 99 8335658
4-Bromofluorobenzene (sur.) % 100 8335658
D10-ETHYLBENZENE (sur.) % 96 8335658
D4-1,2-Dichlaoroethane (sur.) % 104 8335658

RDL = Reportable Detection Limit

Page4 of 17
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Ma)()(am

A Bureau Veritss Group Company
o

Maxxam Job #: B657693
Report Date: 2016/08/05

wer s Ihtough Sejence

Golder Associates

Client Project #: 1660221

Site Location; PC Rogers Pass
Your P.Q. #: 700359843
Sampler Initials: KT

LEPH & HEPH WITH PAH FOR CCME IN SOIL (SOIL)

Maxxam ID PA6597
Sampling Date 2016/07/08
COC Number 6105092
UNITS | SP16-02 SA1| RDL |QCBatch
]Ealculated Parameters

[Index of Additive Cancer Risk({IARC) | N/A | 044

[ 010 [8331854

Polycyclic Aromatics

o

Analytics { Cor ofa

Naphthalene mg/kg 0.098 0.010 | 8335127
2-Methyinaphthalene mg/kg 0.20 0.020 | 8335127
Acenaphthylene mg/kg| <0.0050 |0.0050| 8335127
Acenaphthene mg/kg| <0.0050 [0.0050] 8335127
Fluorene mg/kg| <0.020 0.020 | 8335127
Phenanthrene mg/kg 0.047 0.010 | 8335127
Anthracene mg/kg| 0.0053 |0.0040| 8335127
Fluoranthene mg/kg 0.052 0.020 | 8335127
Pyrene mg/kg 0.049 0.020 | 8335127
Benzo(a)anthracene mg/kg 0.023 0.020 | 8335127
Chrysene mg/kg 0.034 0.020 | 8335127
Benzo(b&j)fluoranthene mg/kg 0.023 0.020 | 8335127
Benzo(b)fluoranthene mg/kg 0.023 0.020 | 8335127
Benzo(k)fluoranthene mg/kg| <0.020 | 0.020 | 8335127
Benzo(a)pyrene mg/kg <0.020 0.020 | 8335127
Indeno(1,2,3-cd)pyrene mg/kg <0.050 0.050 | 8335127
Dibenz(a,h)anthracene mg/kg| <0.050 | 0.050 | 8335127
Benzo(g,h,i)perylene mg/kg <0.050 0.050 | 8335127
Low Molecular Weight PAH's mg/kg 0.35 0.050 | 8331855
High Molecular Weight PAH's mg/kg 0.18 0.050 | 8331855
Total PAH mg/kg 0.53 0.050 | 8331855
Benzo[a)pyrene equivalency mg/kg 0.044 0.010 | 8331855
Calculated Parameters
LEPH (C10-C19 less PAH) mg/kg <100 100 | 8331856
HEPH (C19-C32 less PAH) mg/kg 500 100 | 8331856
Hydrocarbons
EPH (C10-C19) mg/kg <100 100 | 8335255
EPH (C19-C32) mg/kg 500 100 | 8335255
RDL = Reportable Detection Limit
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A Bureau Veritas Group Company
o

Maxxam Job #: B657693
Report Date: 2016/08/05

Golder Assaciates

Client Project #: 1660221

Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials; KT

LEPH & HEPH WITH PAH FOR CCME IN SOIL (SOIL)

Maxxam iD PA6597
Sampling Date 2016/07/08
COC Number 6109092

UNITS| 5P16-02SA1| RDL | QCBatch
Surrogate Recovery (%)
D10-ANTHRACENE (sur.) % 91 8335127
D8-ACENAPHTHYLENE {sur.) % 85 8335127
D8-NAPHTHALENE (sur.) % a8 8335127
TERPHENYL-D14 (sur.) % 96 8335127
O-TERPHENYL (sur.) % 94 8335255
RDL = Reportable Detection Limit

Page 6 of 17
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A Burgau Varitas Group Company
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Maxxam Job #: B657693
Report Date: 2016/08/05

Golder Assoclates

Client Project #: 1660221

Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials; KT

CSR/CCME METALS IN SOIL {SOIL)

Maxxam D PA6597
Sampling Date 2016/07/08
COC Number G109092
UNITS | SP16-02 SA1| RDL | QC Batch

Physical Properties

Soluble (2:1) pH [ o | 757 ] nja] 8334023
Total Metals by ICPMS

Total Aluminum (Al) mg/ke 7640 100 | 8334920
Total Antimony (Sb) mg/kg 0.26 0.10 | 8334920
Total Arsenic (As) mg/kg 2.33 0.50 | 8334920
Total Barium (Ba) mg/kg| 577 | o0.10 8334920
Total Beryllium (Be) mg/kg]  <D.40 0.40 | 8334920
Total Bismuth (BI) mg/kg| 014 | 0.10 [ 8334920
Total Cadmium (Cd) me/ke| 0051  |0.050| 8334520
Total Calcium (Ca) ma/kg 5330 100 | 8334920
[Total Chromium (Cr) mg/kg 17.8 1.0 | 8334920
Total Cobalt (Co) mg/ke|  7.81 0.30 | 8334920
Total Copper (Cu) mg/kg 18.9 0.50 | 8334920
Total Iron (Fe) mg/kg| 20000 100 | 8334320
Total Lead (Pb) mglkg| 159 0.10 | 8334320
Total Lithium (Li) mg/kg 15.9 5.0 | 8334920
Total Magnesium (Mg) mg/kg 4210 100 | 8334920
Total Manganese (Mn) mg/kg 226 0.20 | 8334920
Total Mercury (Hg) mg/kg| <0.050 |0.050] 8334920
Total Molybdenum (Mo) mg/kg 0.42 0.10 | 8334920
Total Nickel {Ni) mg/kg 21.6 0.80 | 8334920
Total Phosphorus (P) mg/kg 358 10 | 8334920
Total Potassium (K) mg/kg 444 100 | 8334920
Total Selenium (Se) mg/kg]  <0.50 0.50 | 8334920
Total Silver (Ag) mg/kg 0.067 0.050| 8334920
Total Sodium (Na) mg/kg <100 100 | 8334920
Total Strontium (Sr) mg/kg 19.2 0.10 | 8334920
Total Thallivm (T1) mg/kg| <0.050 [0.050] 8334920
Tatal Tin (Sn) mg/kg 0.24 0.20 | 8334920
Total Titanium (Ti) mg/kg 84.4 1.0 | 8334320
Total Uranium (U) mg/kg] 0750 |0.050] 8334520

N/A = Not Applicable

RDL = Reportable Detection Limit

Page 7 of 17
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A Bureau Veritas Group Company
o

Maxxam Job #: B657693 Golder Associates

Report Date: 2016/08/05 Client Project #: 1660221
Site Location:  PC Rogers Pass
Your P.0. #: 700359843
Sampler initials: KT

CSR/CCME METALS IN SOIL (SOIL)

Maxxam ID PA6597
Sampling Date 2016/07/08
COC Number G109092

UNITS | 5P16-02 SA1| ROL | QC Batch
Tatal Vanadium (V) mg/kg 85 2.0 | 8334920
Total Zinc (Zn) mg/kg 334 1.0 | 8334920
Total Zirconium (Zr) mg/ke <0.50 0.50 | 8334920
ROL = Reportable Detection Limit

Page Bof 17
Analytics Internati C ofaM Analytics by: 4606 Canada Way V5G 1K5 Telephone(604) 734-7276 Fax(604} 731-2386
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o

Maxxam Job #: B657693 Golder Assaciates
Report Date: 2016/08/05 Client Project #: 1660221
Site Location:  PC Rogers Pass

Your P.O. #; 700359843
Sampler Initials: KT

GENERAL COMMENTS

uyl

Each temperature is the average of up to three cooler temperatures taken at receipt

| Package 1 | a3 |

[Split Report V2R 2016/08/05 SF] Reporting sample PA6597 seperately.
(Revision V3R SF] Added EPH/LEPH/HEPH rasults to sample PA6599

Results relate only to the items tested.

Page 9 of 17
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A Bureau Veritag Group Company
o

Maxxam Job #: B657693 Golder Associates
Report Date: 2016/08/05 Client Project #: 1660221
Site Location:  PC Rogers Pass

Your P.O. #: 700359843
Sampler Initlals: KT

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

fretty

174
Andy Lu, Ph.D., P.Chem., Sclentific Specialist

Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories”, as per section 5.10.2 of ISO/IEC
17025:2005(E), signing the reports. For Service Group specific validation please refer to the Validation Signature Page.

Page 13 of 17
Analytics I Co ofa Analytics Burnaby: 4606 Canada Way VSG 1KS Telephone(604) 734-7276 fax{604) 731-2386




LT40 yT aBeg

o |

HUS L
TS ?
[

*

1 4

(4

TS
s 50-9dl]
Od<T HO-“N\a\.
VS o
AL !

e $O-"Vd L]
oS Z02o0nag T

[}

¢6060T © : . -




LT jo ST 3deg

nwOU nmwhmwm
d WY S
1..-11- Vewh'

160607 B . | \x\.,_L= _




13091 98eq

L -
ebqtSTIL .
Loy S e “Torer
- 7 K] = AR
7 A N
AL ~ .ﬁ
! 1 = :
X XX f . e -
] n o TR
=TT } T e - T
e - 213, . _ = _ .
BN ™ e o) ] MLk SN TN
~ T X AR = 2075
L3




[T jo LT 98ed

0t -QD
LWILSg Coid] Bl
T e T = s e
BT
[ =l =&
B AL Y XX = i) s = ki
=/l RS ==
& n.u‘ nmu 4 .-W
JEA ! !
T PSS




Ma

A Bureau Veritas Group Company
V4

Attention:Pana Athanasopoulos

Golder Associates
Suite 300

590 McKay Avenue
Kelowna, BC

Canada V1Y 5A8

M JOB #: B
Recelved: 2016/07/07, 08:35

Sample Matrix: Soil
# Samples Received: 1

Your P.O. #: 700359843
Your Project #: 1660221
Site#: ROGERS PASS

Site Location:

PC Rogers Pass

Your C.0.C. #; 499278-01-01, 499278-02-01

CERTIFICATE OF ANALYSIS — REVISED REPORT

Report Date: 2016/08/09
Report #: R2232836
Version: 4 - Revision

Date Date
Analyses Quantity Extracted Analyzed Laboratory Method Analytical Method
BTEX/MTBE LHVH Flin Soil - Field Pres. (1) 1 N/A 2016/07/12 BBY8SOP-00010, EPA 8260cR3m
Volatile F1-BTEX 1 N/A 2016/07/13 BBY Wi-00033 Auto Calc
CCME Hydrocarbons (F2-F4 in soil) (2) 1 2016/07/09 2016/07/13 BBY8SOP-00030 CCME PHC-CWS
Elements by ICPMS (total) 1 2016/07/11 2016/07/11 8BY7SOP-00017, BC SALM,EPA 6020bR2m
Moisture 1 2016/07/09 2016/07/11 B8RY8SOP-00017 BCMOE BCLM Dec2000 m
PAH in Soil by GC/MS (SIM] - CCME 1 2016/07/09 2016/07/12 BBY8SOP-00022 EPA 8270d R4 m
index of Additive Cancer Risk Calc. 1 N/A 2016/07/13 BBY W1-00033 ‘Auto Calc
Total PAH and B{a)P Calculation 1 N/A 2016/07/13 BBY WI-00033 Auto Calc
pH {2:1 DI Water Extract) 1 2016/07/11 2016/07/11 BBY6ESOP-00028 8CMOE BCLM Mar200S m
E£PH less PAH in Soil By GC/FID 1 N/A 2016/07/21 BBY WI-00033 Auto Calc
EPH in Soil by GC/FID 1 2016/07/20 2016/07/20 BBY8SOP-00029 BCMOE EPH s 07/99 m
Volatile HC-BTEX for Soil 1 N/A 2016/07/21 BBY wi-00033 Auto Calc

Encryption Key

tion is available upon request. Mo

Reference Methad suffix “m"” Indicates test methods incorporate validated modifications from spedific reference methods to improve performance.

* RPDs calculated using raw data- The rounding of final resu
(1) The extraction date for VOC, BTEX, VH, or F1 samples that
(2) All CCME results met required criteria unless otherwise stated in the repo
method and performance based elements have been validated. All mod
the CWS-PHC, Appendix 6, Vsglidation of Alternate Methods', Documenta
Petroieum Hydrocarbons in Soll-Tier 1 Method: F2/F3/F4 data reported using va

Its may result in the apparent difference.

are fleld preserved with methanol equals the date s
rt. The CWS PHC methods employed by Maxxam conform to ali prescribed elements of the reference
Hications have been validated and proven equivalent following the 'Alberta Environment Draft Addenda to
difications from Reference Method for the Canada-wide Standard for
lidated coid solvent extraction instead of Soxhlet extraction.

Please direct all questions regarding this Certificate of Analysis to your Project Manager.

Samantha Fregien, Project Manager
Email: SFregien@maxxam.ca
Phone# (604)633-8418

Maxxam has procedures In place to guard against

signing the reports. For Service Group specific validation please refer to the Valldation Signature Page.

Total Cover Pages : 1
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Maxxam Job #: B655649 Golder Associates

Report Date: 2016/08/09 Client Project #: 1660221
Site Location:  PC Rogers Pass
Your P.O. #; 700359843
Sampler Initials: KT

PETROLEUM HYDROCARBONS (CCME)

[Maxxam 1D 025337

. 2016/07/04
Sampling Date 18:15
COC Number 499278-02-01

UNITS| $P16-01 |RDL|QC Batch

[Ext. Pet. Hydracarbon

F2 {C10-C16 Hydrocarbans) | mg/kg 18 10 | 8326595
F3 (C16-C34 Hydracarbans) | mg/kg 440 10 | 8326595
F4 (C34-C50 Hydrocarbons) | mg/kg 210 10 | 8326595
Reached Baseline at C50 mg/kg Yes N/A| 8326595
Surrogate Recovery (%)

D-TERPHENYL (sur.) [ % [ 83 [ |s326s9s

ROL = Reportable Detection Limit
N/A = Not Applicable

Page 2 of 18
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Maxxam Job #: B655649
Report Date: 2016/08/09

vay T sugh Soience.

Golder Associates

Client Project #: 1660221

Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials: KT

PHYSICAL TESTING (SOIL)
Maxxam 1D 025337
Sampling Date 201164_0175/ 04

COC Number 499278-02-01
units| sp16-01 | RoL|aCBateh

Physical Properties

Moisture | % [ 93 [o30]8324680

RDL = Reportable Detection Limit

Page 3 of 18
Maxxam Analytics International Corparatian ofa Maxxam Analytics Burnaby: 4606 Canada Way VSG 1KS Telephone(604) 734-7276 Fax(604} 731-2386
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Maxxam Job #; B655649 Golder Associates

Report Date: 2016/08/09 Client Project #: 1660221
Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials; KT

CCME BTEX/F1IN SOIL - FIELD PRESERVED (SOIL)

Maxxam 1D 025337
Sampling Date 201;{375/04
COC Number 499278-02-01

UNITS| SP16-01 RDL |QC Batch
Calculated Parameters
F1(C6-C10) - BTEX [mg/kg] <10 | 10 |s324259
Volatiles
Methyl-tert-butylether (MTBE} | mg/kg <0.10 0.10 | 8326793
Benzene mg/kg 0.057 0.0050| 8326793
Toluene mg/kg 0.20 0.020 | 8326793
Ethylbenzene mg/kg 0.049 0.010 | 8326793
m & p-Xylene mg/kg 0.19 0.040 | 8326793
o-Xylene mg/kg 0.047 , | 0.040 | 8326793
Styrene mg/kg <0.030 0.030 | 8326793
Xylenes (Total) | mg/ke 0.24 0.040 | 8326793
VH C6-C10 mg/kg <10 10 | 8326793
F1(C6-C10) me/kg <10 10 | 8326793
Surrogate Recovery (%)
1,4-Difluorobenzene (sur.) % 95 8326793
4-Bromoflucrobenzene (sur.) % 103 8326793
D10-ETHYLBENZENE (sur.) % 109 8326793
D4-1,2-Dichloroethane (sur.) % 111 8326793
RDL = Reportable Detection Limit

Page 4 of 18
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Maxxam Job #: B655649
Report Date: 2016/08/09

Success Through Science

Golder Associates

Client Project #: 1660221

Site Location: PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials: KT

CCME&CSR BTX/F1/VPH IN SOIL - FIELD PRES (SOIL)

Maxxam ID

025337

Sampling Date

2016/07/04
14:15

COC Number 499278-02-01
unrs|  sp16-01  |RoL| QcBatch

Volatiles :

VPH(VH61010-BTEX)  |maskg| <10 | 108331857

RDL = Reportable Detection Limit

N

Page 5 of 18
Burnaby: 4606 Canada Way V5G 1XS Telephone(504) 734-7276 Fax{604) 731-2386
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Maxxam Job #: B655649
Report Date: 2016/08/09

Siscewsn Thy cuah Seer

Golder Assaciates

Client Project #: 1660221

Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials: KT

LEPH & HEPH WITH PAH FOR CCME IN SOIL {soiL)

Maxxam ID 025337
. 2016/07/04
Sampling Date 14:15
COC Number 499278-02-01
UNITS S$P16-01 RDL | QC Batch

Calculated Parameters

Index of Additive Cancer Risk(IARC) ] N/A I 15 I 0.10 I 8324260
Polycyclic Aromatics -
Naphthalene mg/kg 0.096 0.010 | 8326580

2-Methylnaphthalene mg/ke 0.16 0.020 | 8326580
Acenaphthylene mg/kg 0.0074 0.0050| 8326580
Acenaphthene mg/kg 0.0085 0.0050| 8326580
Fluorene mg/kg 0.020 0.020 | 8326580
Phenanthrene mg/kg 0.23 0.010 | 8326580
Anthracene mg/ke 0.037 0.0040| 8326580
Fluoranthene mg/kg 0.20 0.020 | 8326580
Pyrene mg/kg 0.18 0.020 | 8326580
Ben2o(ajanthracene mg/kg 0.082 0.020 | 8326580
Chrysene mg/kg 0.12 0.020 | 8326580
Benzo{b&j)fluoranthene mg/kg 0.11 0.020 | 8326580
[Benzo(b)fluoranthene ma/kg 0.071 0.020 | 8326580
Benzo(k)fluoranthene mg/kg 0.033 0.020 | 8326580
Benzo(a)pyrene meg/kg 0.075 0.020 | 8326580
Indeno(1,2,3-cd)pyrene mg/kg <0.050 0.050 | 8326580
Dibenz(a,h)anthracene mg/kg <0.050 0.050 | 8326580
Benzo(g,h,i)perylene mg/kg 0.060 0.050 | 8326580

Low Molecular Weight PAH's

mg/kg 0.56 0.050 | 8323549

High Molecular Weight PAH"s

mg/kg|  0.86 0.050 | 8323549

Total PAH

mg/kg 14 0.050 | 8323549

Benzo{a]pyrene equivalency

mg/kg| 013 0.010 | 8323549

Calculated Parameters

LEPH (C10-C19less PAH) ° mg/kg <100 100 | 8331856
HEPH (C19-C32 less PAH) me/keg 470 100 | 8331856
Hydrocarbons
EPH (C10-C19) mg/kg <100 100 | 8335255
EPH (C19-C32) mg/kg 470 100 | 8335258
ROL = Reportable Detection Limit

Page 6 of 18
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Maxxam Job #: B655649
Report Date: 2016/08/09

Golder Associates

Client Project #: 1660221

Site Location: PC Rogers Pass
Your P.O. #: 700359843
Samplec initials: KT

LEPH & HEPH WITH PAH FOR CCME IN SOIL (SOIL)

Maxxam ID 025337
2016/07/04

Samplli ng Date 11: 15/
COC Number 499278-02-01

UNITS SP16-01 RDL |QCBatch
Surrogate Recovery (%)
D10-ANTHRACENE (sur.) % 86 8326580
D8-ACENAPHTHYLENE (sur.) % 78 8326580
D8-NAPHTHALENE (sur.) % 80 8326580
TERPHENYL-D14 (sur.) % 87 8326580
O-TERPHENYL (sur.) % 96 8335255
RDL = Reportable Detection Limit

Page 7 of 18
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Maxxam Job #: B655649
Report Date: 2016/08/09

Golder Associates

Client Project #: 1660221

Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampler Initials: KT

CSR/CCME METALS IN SOIL (SOIL)

Maxxam D 0Z5337
Sampling Date 20139175/04
COC Number 499278-02-01

UNITS| SP16-01 RDL | QC Batch
Physical Properties
Soluble (2:1) pH [ pv | 792 ] n/a]s32s3os
[Total Metals by iICPMS
Total Aluminum (Al) mg/kg 6830 100 | 8325302
Total Antimony (Sb}) mg/kg 0.26 0.10 | 8325302
Total Arsenic (As) mg/kg 3.64 0.50 | 8325302
 Total Barium (Ba) mg/kg 375 0.10 | 8325302
Total Beryllium (Be) mg/ke|  <0.40 0.40 | 8325302
Total Bismuth (Bi) mg/ke 0.16 0.10 | 8325302
Total Cadmium (Cd) mg/kg 0.086 0.050( 8325302
Total Calcium (Ca) mg/kg 7020 100 | 8325302
Total Chromium (Cr) ma/kg 16.3 1.0 | 8325302
Total Cobalt (Co) me/kg 9.26 0.30 | 8325302
Total Copper (Cu) mg/kg 184 0.50 | 8325302
Total Iron (Fe) mg/kg 22000 100 | 8325302
Total Lead (Pb) ma/kg 11.6 0.10 | 8325302
Total Lithium (L) ma/kg 15.1 5.0 | 8325302
Total Magnesium (Mg) mg/kg 5240 100 | 8325302
Total Manganese {Mn) mg/kg 420 0.20 | 8325302
Total Mercury (Hg) mg/kg <0.050 0.050| 8325302
Total Molybdenum (Mo) mg/kg 0.36 0.10 | 8325302
Total Nickel (Ni) mg/kg 24.1 0.80 | 8325302
Total Phosphorus (P) mg/kg 274 10 | 8325302
Total Potassium (K) mg/kg 311 100 | 8325302
Total Selenium (Se) mg/kg <0.50 0.50 | 8325302
Total Silver (Ag) mg/kg <0.050 0.050| 8325302
Total Sodium {Na) mg/kg <100 100 | 8325302
Total Strontium (Sr) mg/kg 17.8 0.10 | 8325302
Total Thallium (T1) mg/kg <0.050 0.050| 8325302
Total Tin (Sn) mg/kg 0.32 0.10 } 8325302
Total Titaniumn (Ti) mg/ke 46.1 1.0 | 8325302
RDL = Reportable Detection Limit
N/A = Not Applicable

Page 8 of 18
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Maxxam Job #: B655649
Report Date: 2016/08/09

Golder Associates

Client Project #: 1660221

Site Location:  PC Rogers Pass
Your P.O. #: 700359843
Sampder initials: KT

CSR/CCME METALS IN SOIL (SOIL)

Maxxam ID 075337
. 2016/07/04

Sampling Date 14:15
COC Number 499278-02-01

UNITS SP16-01 RDL | QCBatch
Total Uranium (U) mg/kg 0.845 0.050{ 8325302
Total Vanadium (V) mg/kg 8.7 2.0 | 8325302
Total Zinc (2n) mg/kg 38.6 1.0 | 8325302
Total Zirconium (Zr) mg/kg 0.54 0.50 | 8325302
RDL = Reportable Detection Limit

Page 9 of 18
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Maxxam Job #: B655649 Golder Associates

Report Date: 2016/08/09 Client Project #: 1660221
Site Location:  PC Rogers Pass
Your P.0. #: 700359843
Sampler initials: KT

GENERAL COMMENTS

i sualy Seignge

Each temperature is the average of up to three cooler temperatures taken at receipt

| Package 1 | 2.7°C I

{Revised Report V2R, M_S, 2016/07/22] Additional analytical parameters included in this report.
(Split Report V3R, SF, 2016/08/05] Reporting sample 025337 seperately
{Revision V4R SF] Reporting EPH/LEPH/HEPH results of samples 025313 and 025317

Results relate only to the items tested.

Page 10 0f 18
™M Analyti ) C of2 Analytics by: 4606 Canada Way V5G 1K5 Telephone|604) 734-7276 Fax(604) 731-2386




99€2-VEL (vonlves 9L7L-VEL (PO9JSuOHdARL SYT DSA AR EPRURD 909D :Aq Ay /o o] | oMLY ,

8T 40 T1 38ed
0€T-0L SotT 0% e /3w 080> SZT-SL 96 STT-SL ON 11/£0/9102 (IN) 1IN |eloL |  ZOESTZES
OtT-0L otT SE T BHj8w ot1'0> SIT-SL 26 STT-SL L6 TT/L0/9107 {oW) wnuapgAlon [el10L | ZOESZES
0T+ 0L ort SE ON ByBw 0s00> STI-SL 00T STT-SL 10T T1/L0/9102 (31) Ainassy te30L | zoESTES
ogt-oL | 86 ot 9€ DB 0z°0> Se-SL 86 5ZT-SL N TT/£0/9107 (uw) asaueduei |e20L | ZOESTES
0ET- 0L 66 0¢ 0z0 /8w 001> 11/20/9102 (8w) wnysaudey 1oL | ZogSZES
0ET-0L 86 0F ON /3w 0s> STT-SL 96 STT-SL L6 11/£0/9102 (n) wnyan |evor | zogszes
0€T-0L €0T SE 810 By /8w ot'o> STT-SL 'S6 SZT-SL s6 T1/£0/9702 (qd) pea1 30 | ZOESZES
0€T- 0L 86 o€ TT /3w 001> T1/£0/9102 {oJ)uonelor | zpESTES
0ET-0L €0T 0€ 6T Bi3w 050> SZT-SL 96 | szT-s¢ IN T1/£0/9102 (nD) saddo) je10) |  ZoESZES
0£T-0L 86 0¢ 910 HifBw 0£0> STC-SL 00T SZI-SL €6 TT/L0/9102 (0oD) Meqon jeloL| zZoESTES
0€T-0L 10T o€ 6T /8w oT> STT-SL 86 S2T-SL N TT/£0/9102 (1) wrywouy) |ejor | zogszes
0€T-0L 66 o€ o€ HBw 00T> 1T/L0/9102 {ed) wnoie) jezo)l | zosszes
0ET-0L L1t i3 9€ 3w 050°0> SZI-SL T01 STT-SL [43]1 11/£0/9102 (po) wniwpe) jelof | ZogSZER
0t ON /8w otT 0> TT/L0/9T02 (19) yinwsig 1301 | ZOESZES
0£T-0L L0T 3 N /3w ov'0o> STT-SL 66 STI-S¢L (4114 11/L0/9T02 (°g) wmylseg 030y |  zoeSZES
OET-0L 96 SE £€°0 /8w oT'o> STI-SL S6 STT-SL IN TT/L0/9102 {eg) wnuegq jeloy [ zogszes
OET-0L 6 3 zT /3w 050> STT-SL 96 STT-SL L6 11/L0/9T0T {sv) ojuasiy |e3oL | Z0€SZES
OET- 0L ott 0f Ty /8w oT'0> STT-SL £6 Se-SL [4] TT/L0/9T07 (9s) Auowpuy ;101 | zogszer
0ET- 0L S6 S€ 18000 MAw 00T> TT/L0/9102 (1v) wnupumy 2301 | ZOESZES
ot €9 % 0£0> 1T/£0/9102 aimsioN |  089bZES
' % 66 0€T-0S 86 0ET -0S zoT 0Z/£0/910¢ (Ins) IAN3HJY3L-O| SSZSEES
% I ovT - 09 801 ovT- 09 9TT TT/L0/9102 (rans) aueyiaoloPdIQ-Z'T-4Q( €6L97€8
% 601 0€T -09 00T 0€T -09 1441 TT/L0/9T07 ('ans) INIZNISTAHLIOTA| e6£9ze8
% 10T ovT - 09 €01 ovT - 09 ({9 Tt/c0/9102 {Jns) auazusqosonyowosg-y | £6,9Z€8
% 56 ovT-09 ¥6 OvT - 09 S6 T1/10/9102 (-ans) suazuaqoionlg-v’T | £6.9z€8
% L0t 0ET - 0S 89 0£T-0S 8L ZT/L0/9102 {4ns) IAN3HAYIL-O| $659Z€8
% €6 0€T-09 S8 0ET - 09 98 TT/L0/9702 {14ns) pTA-1AN3HJYIL| 0859z€8
% [4:] 0ET - 05 6L 0£T - 0S €8 Tt/L0/9102 (4ns) INIIYHIHIYN-8a| o08s9zeR
% 2] 0ET-0S 18 0ET- 05 8 TT/£0/9102 {:ins) INTTAHLHIYNIDV-8Q | 0859Z€8
% 68 0ET -09 S8 0£T- 09 18 Tt/c0/9t0z | | (-ans) INIOVYHINV-0TA| 08s9zes
SHWI D |Aancoay % sHWINJD | (%) anjeA | sLINN anjep SUWIT 2D | AJancasy % | suwn o0 | AJaaoday % ajeq 1jaweled | yaeg o
piepuers 30 ady Auelg poysiN yuejg payids aygds xinepy

I isjenuy 19)dwes

EYB6SEQ0L # "0°d SNOA

ssed sJo80y Jd  :uUOHIRI0] BYS

HNSSM%MMMJHM_M 140434 IINVYNSSY ALAVAD mm“wmmw%w Pt oy

Auedwo) dnoig seyiaa neeing v

. Al
LEIUSS YBNDIYL SSA NG E —WY\ m 2
.




98ET-TEL (pO3INBS BLTL-vEL (P09)USYIIDL ST DSA A EpEUED S09P :AqRusng SIBN efo 100§

8T Jo ZT 98e4
05 ON /8w 010°'0> OET - 0S 9L 0ET-0S 174 21/L0/9102 auaeyiyden |  0859Z€8
0s ON 3w 050'0> 0ET-09 7] 0£T-09 6L TT/£0/9102 auaIAd(pa-g'Z'T)ouapul| 08SITES
0s ON MHBw 0zo'0> 0£T-05 6L DET - 0S SL TT/L0/9102 auajon|3 | 08S9ZE8
0s ON Bidw 000> 0€T - 09 41 0€T - 09 172 TT/L0/9T02 susyjuesoniy | 08S9ZES
0s N /3w 050°0> 0ET-09 7 0ET-09 8L 71/L0/9102 auadeipue(y’e)zuaqig | 0859ZES
0s ON /8w 0zo'o> 0ET-09 SL 0€T-09 vL TT/L0/910T aussiiy)y | 0859ZER
0s ON /3w 020°0> 0£T-09 L 0ET-09 €L ZT/L0/9t07 suayueiony(y)ozuag | 08S9ZES
os N MBw 000> OET-09 | 72 0£T-09 L Tr/L0/9102 audjAuad('yd)ozusg | 0859ZER
0z IN /3w 020°'0> OET-09 | © 94 0£T-09 172 21/L0/9T02 auayjuesony(glozusg | 08S9ZES
oS ON /A 020°0> 0£T - 09 6L 0€T-09 SL TT/L0/910T auaviuesony(gqlozusg | 0859Z€8
0s ON 33w 0z0°0> 0T -09 SL QET-09 €L TT/L0/9102 suaiAd(ejozuag | 0859zE8
0s ON By /3w 020°0> 0ET-09 44 0£T-09 172 T/L0/9102 auadeipue(ejozuag | 0859ZE8
0s ON :|Bw | 0¥00°0> | OET-09 v8 0€£T-09 €L TT/L0/9T02 sudoelyluy | (08S9ZE8
0s ON /8w | 05000> 0€T -0S 6L 0T -0S 74 2r/L0/9102 susjAyydeuady | 08S9ZES
0s IN di/fw | 05000> 0€T- 05 v8 0€1 - 0S 18 tr/L0/9t0T auayydeuady | 08S9IZES
0sS IN Biffw 070°0> 0£T - 0% 6L 0ET-0S LL TT/L0/9102 auafeyiydewmApaN-7 | 0BSIZES
vV/N (441} €0T- L6 10T T1/L0/9102 Hd (T:Z) ?19mos |  SoeSzES
0t SL0 ByBw 050> ; TT/L0/9T02 (1Z) wnwoduiz [e3o) | ZOgSZER
0ST-0L LOT (113 Tt By8w 01> STT-SL SOT STL-SL ON T1/L0/9102 (uz)ouizieror| ZOgSTES
0ET-0L 001 (113 TT Bi/sw o> STT-SL 86 SZT-SL ON 1T/L0/9T0T (A) wngpeuep jel0L | ZOESZES
0eT-0L |(T)TET ot €T /2w 050°0> STT-SL v6 STT-SL 96 TT/L0/9T0C (n) wnesn je3ol | ZoES2ER
SE T€E Bw 01> STT-SL v6 SZT-SL N TT/£0/9107 (L) wmuey e101| ZOESZES
OET-0L 68 SE ST /3w or'o> SZT-SL 8 STI-SL S8 T1/£0/9T02 {us)ul jeloj | zoeszes
OET - 0L €6 (113 Lzo w 050°0> STT-SL v6 STI-SL N TT/L0/9102 (1) wnyeyeror| zoesSzeS
0€T-0L 86 3 (4% Bw 010> STI-SL 68 STI-SL ON 1T/£0/9102 (4s) wnnuong jl30f | ZOESZES
0ET-0L 06 SE ON /3w 00T> 11/L0/9102 {eN) wnipos |R10y | ZogSZER
0ET-0L 16 SE ON /3w 0s0°0> STL-SL L6 STT-SL S6 11/L0/9T07 (8v)sanps 301 | zogszes
Of pY - B/3w 0S°0> STI-SL S0t STT-SL 10T 11/£0/9T0T (9s) wniuagas |e3oy | zoeszes
0€T- 0L 88 SE 07 HBw 001> TT/L0/9T02 () wnisserod |©10] | ZOESZES
0T -0L L6 113 [44 3%/8w or> T1/£0/9T02 (d) snsoydsoyd je10L |  Zo£SZES
SUWIT DD |Asanoday %f s dD | {%)enjea | sLinn anjep Suwi 30 | Asanoday 5% | suwr JD | Asaaoday 9 ajeg sepuesed | yaeg I
plepueis 3D ady juejg poyia yueg paxids ayuds ey

13 :sieniu) ssidwes

€¥86SE00L :# ‘Q'd SNOA

ssed sJadoy Hd  :uoneloy aus

sNSmuu.hwwm_Mﬂ“w_,w (0.1NO2)LHOJIY IINVENSSY ALIVND mmhmmw%w Hmﬁ“ﬂ

Auedoy dnoig un.r.o) neaing v

~3UANG BNo N ssa3MS _ — — my& m E




986T-TEL (v09)XRS 9LTL-bEL (¥O9)FUOYARIL SHT I5A ABM EPEUED 090 AqEWng oA ey tjo D A
8T JO £1 394

"PAMOY|E S| UEDS JUBWIDIRIINW Ui BIN|IeY SIIABUR JO %OT N 404 ELIUI 3IUeIdaIIE SPAIX? (elIazely 23UIayayY (T)
‘(10Y x5 > s3jdwes Y310q J0 o) uonENI|R GdY 3|qelfas e JuwIad 0} MO| 001 Sem 31e21|dNp Jo/pue 3|dWes ay3 Ul UOIILIIUBIUCI 3Y | "PIILINI)|EI JO0U SeM (dY a1eandnp 3y :(ady 91eadng) IN

"(UoiIeJIUBILOD 3JdWIES SAIIEU BY JO JBY) XZ UeY) SS3| SBM LIORBJIUSIUOD jids Xulew) uonendjea A1aaodal
2|qe1[32 e JwIad 0} |jews G0} Sem JUnowe payids sy} pue sjdwes Juaied 3yl U) UOIIBIUSOUOI Y} UISIMII] 3IUIIIYIP JAIIRIAI 24] "PIIRINI|BI J0U sem 3xjids Xiijew ayl us AJanodds ay ] (aids xiaew) DN

*Aauaidiyya UoIIIRIIXD 33EN|RAD 0] PIS() 'ISIIANUI O SBIAJBUE 3Y3 SIOLII JOIABYAG 3sOym punodwiod pajege| Ajjeaidolosi 10 aind v :ajedoling

“uoReulweIuod Axoiesoqe| Ajizuapl 03 pasn ‘ainpasosd (eanAjeue 3y Ut pasn syuaBead e Suiu|eluod xulew juejq v Hjuelg POYIBA

*Adeinde poylsw d3en{ens o3 PIsf ‘PIPPE UG Sey ‘HNOS puodas e wolj Ajjensn ‘IlAleUE Y] JO JUNOWE UMOULY B YdIYm 0} ajdies Xiaew yue(q v juelg payds
*Aseanaoe poyzaw 4o X93yd Judpuadapul ue se pasn 'sSUopIpUOod JuaBuLis Japun Aduale jeula)xd ue Aq pasedasd UOREIUIIUOI UMOUY O Jjdwes v (pJepuels IO
“33udJ3 AU} Xiew ddwes 3len|ead 03 pasn ‘PIPPE U3 SEY 15233V JO IAIBUR 3Y3 JO JUNOWE UMOU) € Ydiym 03 djdwes v :ay1ds xizepn

‘JUBWIIINSEIW YL Uj IJUBLIRA Y} 31en|eAd 0} PAs "3jdwes awes 3y} jo uoruod ajeiedas B Jo sisAjeue pasieq :ayeaydng

s|qedddy 10N = ¥/N

ov ON By/8w oor> 0£T-0S S0t 0T -0S 10T 12/£0/9T0Z {z€2-6TD)Hd3| sszsees

oy ON /Bw 001> OET - 05 €01 O€T - 0S5 L0T 12/L0/9T02 (6T2-0TD) HJ3 | S5Z5€ER

oy 6T B ov0'0> €1/£0/9T02 (1e3o)) sausiAx | £6L9Z€8

ov N 3w or> ovT -09 98 £1/£0/9102 OTD-9OHA| €6.9Tc8

ov 280 B/3w 070°0> ovT-09 971 ovT-09 74t €1/£0/9102 ausnjoy | €6£97£8

oy IN /8w | - ogo0> €1/£0/9107 auailis| €6/9zc8

ov ON 8w ov00> oVt - 03 ot orT-09 1741 €T/L0/9102 UBAX-0| €6L9ZE8

ov N M/Bw or'0> €1/L0/9102 (38LN) Jeyivjling-uad-IMsiN | €6£9Z€8

oy JN By/8w 0v0°0> ovT-09 749 0bT-09 821 €1/L0/9102 ausAx-digw| £6/97€8

AW ot> ovT-09 68 TT/L0/9102 {010-90) t4) €6.9ZE8

ov T8 8w 010°0> obT - 09 vz1 ovT-09 0€T €1/£0/9T07 suazuaqAl3 |  £6,9Z€8

oy ON /3w | o0s000> | ovT-09 STT obT-09 :148 €1/£0/9102 dudzuag | £6/9Z€8

0s ON Di/3w SIA Tv/L0/9102 05D 1e 3uijaseg paypedy | $659ZE8

oy N B2 01> 0T -0L $6 0€T-0L L8 T1/L0/9102 {suoquedoupAH 0SD-vED) b4 | S659Z€8

ov IN 8w ot> 0€T-0L £0T 0ET-0S 10T TT/L0/9102 (suogqJedolpAH pEI-9TI) €4| S659ZE8

o N By/3w or> 0E£T-0L 00T 0ET- 05 66 Tt/L0/9102 (su0quedospAH 9TD-0TD) 24| $6S9ZES

0s IN By/3w 0z0°0> 0€T-09 18 0£T-09 172 T1/£0/9T02 3uarg | 0859Z€8

0s IN 343w 010°0> 0€1-09 7 0£T-09 172 T1/£0/9102 3udsyiueuayd | 08592€8

Sywin D [AJBA033Y %) SHWN D | (%) aneA | SLINN anjeA SUWN 30 | A19n03ay % | suwn D | Assacaay 5% aeg 1PPuwesed | yeq oD

piepuels 0 ady NUBJG POYIBIN yue|g payids aids xueny

1 :sieiy) J3jdwies
EVB6SECDL 4 "O'd JNOA
ssed siadoy Hd  :uopE30 IS

TTTO99T :#133loid Jualp)

) od
S e nsnflanoe (G.LNOD)1¥OdI¥ IINVYNSSY ALIIVND 60/80/9t0 :3ed 110d34

6795598 ‘# qor wexxep

Auedwog dnosg ua_to> neRIng y

1.:._15.,::.:5_5 Syt _ — — mwﬂ\ m E




A Bureau Voritas Group Company
o’

Maxxam Job #: B655649 Golder Associates
Report Date: 2016/08/09 Client Project #: 1660221
Site Location: PCRogers Pass

Your P.O. #: 700359843
Sampler Initials: KT

VALIDATION SIGNATURE PAGE

The analytical data and all QC contained in this report were reviewed and validated by the following individual(s).

ety
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Parks Canada Basic Impact Analysis Template

Instructions for this form are available (see the Guidance and Tools section of the Parks
Canada Impact Assessment intranet site or request from Parks Canada impact assessment

staff).

1. PROJECT TITLE & LOCATION

Title
Rogers Pass Sewer and Stormwater Rehabilitation, Glacier National Park, Rogers Pass, BC

Location

This project will occur at Rogers Pass in Glacier National Park (GNP). Work will be carried out at two sites
located on either side of the TransCanada Highway (TCH) :

(1) The Rogers Pass Compound (Compound) on the east side of the TCH; and,
(2) The Rogers Pass Discovery Center area (RPDC area) on the west side of the TCH.

The Compound contains 10 structures including administrative buildings, apartment buildings, a residence
and mess facility that are used by the Canadian Forces, as well as garages and maintenance buildings and
a large sand storage structure (Figure 1). The Compound is constructed on approximately 500 mm of gravel
fill material that was placed on top of native soil. The majority of all excavation occurring during the Project
will be within the elevation of the fill material.

The RPDC area on the west side of the highway consists of three primary buildings, the Rogers Pass
Discovery Centre, the Glacier Park Lodge, and a service station. The Glacier Park Lodge and the service
station are no longer operational and the fuel tanks at the service station were removed in 2010. A water
treatment plant is also located on the east side of the TCH (Figure 1).

Rogers Creek is a fish bearing watercourse and flows adjacent to the east side of the Compound from
south to north before it joins with Connaught Creek (also fish bearing) approximately 600 m north of the
Compound.
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2. PROPONENT INFORMATION
Parks Canada Agency (PCA)

Project Manager

Tom Dunphy, Public Works and Government Services Canada
Tom.Dunphy@pwgsc-tpsgc.ca

604-808-4529

Asset Manager

Ron Larsen, Mount Revelstoke and Glacier National Park (GNP)

Ron.larsen@pc.gc.ca
250-837-7514

Project Consultant

Andrew Gower, Wedler Engineering LLP
agower@wedler.com
250-334-3263

3. PROPOSED PROJECT DATES

The Project is proposed to occur in two phases that will be described in Section 5.

Phase |
Planned commencement: 2016-06
Planned completion: 2016-10
Phase Il
Planned commencement 2017-06
Planned completion: 2017-10

4, INTERNAL PROJECT FILE #
MRG2015-14
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5. PROJECT DESCRIPTION

Project Objective

The primary focus of the Project (the Project) is to upgrade the stormwater infrastructure and surface
grading at the Compound and RPDC area and replace the sanitary sewer pipes within the Project area.
Rogers Creek is located within 30 meters of the Compound. Upgrading the stormwater management
system, and eliminating leakage from sewer pipes, is planned benefit the aquatic health in Rogers Creek
and Connaught Creek. In particular, upgrading the stormwater infrastructure is intended to mitigate the
migration of sediment, salt, and other contaminants that have potential to migrate via surface water run-off.
Protecting the quality of surface runoff that enters Rogers Creek will promote healthy aquatic ecosystems
and protect Bull Trout present in Rogers Creek and Connaught Creek.

Due to the large amounts of snowfall that the Rogers Pass area receives during the winter, large volumes
of snow storage is required at the Compound during the winter. The melt of this snow during spring creates
ponding and flooding issues at the Compound, which necessitates the regrading of the surfaces at the
facility to encourage the controlled movement and attenuation of melt water.

The performance goal of the stormwater upgrades proposed in this Project is the removal of 80% of the
annual Total Suspended Solids (TSS) and 90 to 95% of the free oil and hydrocarbon loading that is
transported in the run-off in the Project footprint. These reductions in TSS and hydrocarbons will be
performed by a multi-stage sediment removal process involving concrete sediment chambers for gravel,
oil/silt separators for the sand/silt and oil/fuel and subsurface detention for flow attenuation. The functioning
of the upgrades will reduce the concentration of TSS transported to Rogers Creek, and subsequently
Connaught Creek upon completion of the Project (2017).

The sanitary sewer pipes on the west and east side of the TCH will also be replaced as part of the Project.
Integrity issues were identified with the existing pipes and require replacement. Anticipated benefits include
a decrease in water volumes directed through the Waste Water Treatment Plant (WWTP) and improved
WWTP performance via increased biological activity in the Rotating Biological Contactor (RBC) Unit.

A secondary component of this project involves undertaking work associated with and funded by RPA 966
(Storage Tank System Regulatory Compliance). This work is being carried out as part of this project in
order to maximize efficiencies and is guided by National Best Management Practices for Petroleum Storage
Tank Systems.

Phase | Details
. Upgrading the stormwater infrastructure at the Compound on the east side of the TCH. Upgrading
the infrastructure will have numerous components.

o Construction of five stormwater detention facilities (detention facility A,B,C,D,E).

o Excavation of a 2.0 m wide swale on the east side of the Compound to collect and
move surface water runoff to detention facility D.

Construction of a concrete pad, trench drain and oil/silt separator at the vehicle storage
1 building, construction of a sediment chamber and oil/silt separator at stormwater
detention facility D and E.

/W
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Construction of a new fuel storage and dispensing system as well as a concrete pad and oil/iwater
separator.

Removal of the existing underground fuel tank and fuel dispensing system south of the offices/garage
building.
Installation of underground stormwater pipes to transport stormwater to detention facilities.

Twin sanitary and storm services from all buildings within the Compound.

Clearing of trees is required to facilitate the construction of stormwater detention facility E as well as
the swale that is proposed to be constructed west of the Compound. The clearing required for the
swale construction will be approximately 4 m wide. The total amount of clearing required is 1,200 m?
of mature coniferous forest.

Phase il Details

Phase Il of the Project is proposed to commence in the spring of 2017, with completion proposed for the
fall of 2017. The design diagrams for Phase Il (Wedler 2016) are shown in Appendix 1 and will include:

Striping and stockpiling of the existing asphalt surface at the Compound. The surface will be regraded
to work in conjunction with the stormwater infrastructure and will be resurfaced with asphalt or
concrete.

Construction of an approximately 4 m high containment wall around the east portion of the Compound
to delineate the boundary of the facility and prevent disturbance to the riparian area of Rogers Creek.

Replacement of an existing 5.8 m long, 1600 mm diameter corrugated steel pipe (CSP) culvert with
a 6 m long, 2000 mm diameter open-bottom culvert on Rogers Creek near the existing sewage
lagoon.

Replacement of an existing 5.9 m long culvert on Rogers Creek near the snow research station with
a 6 m long, 2000 mm diameter open-bottom culvert.

Construction of a stormwater detention facility and stormwater outlet on the west side of the TCH.
Covering all stormwater detention facilities with concrete.

Construction of an oil/silt separator on the eastern perimeter of the Compound near detention
facility B.
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6. VALUED COMPONENTS LIKELY TO BE AFFECTED

Spatial boundaries define the geographic extents within which the potential environmental effects of the
Project are considered and are used to define the study areas for the BIA. The description of environmental
setting and assessment of potential Project effects on the valued components VCs considers the following
defined study areas.

o Project footprint — The total Project footprint is 12.20 ha and includes the existing disturbed footprint
of the Compound on the east side of the TCH, the former service station and the Rogers Pass Lodge
on the west side of the TCH, as well as the RPDC. The existing footprint is 11.00 ha, plus an
additional Project related footprint of 1.20 ha of tree clearing associated with the creation of
stormwater retention pond E and the stormwater swales west of the Compound.

° Local Study Area (LSA) - a 1 km radius around the perimeter of the Project Footprint (473 ha)
(Figure 2).

The Project footprint, associated with construction and operation of the Project, assesses the potential
direct effects of the Project on the local environment while the LSA was established to assess the potential,
largely indirect effects of the Project within the broader, directly adjacent local context. The LSA
encompasses the Project footprint and extends in all directions for a radius of 1 km around the Project
footprint. The LSA includes Rogers Creek and a 2,290 m section of Connaught Creek as well as the
confluence of Connaught Creek with Rogers Creek (Figure 2). The following information was considered in
determining the LSA:

° Rogers Creek joins with Connaught Creek downstream of the Compound and as a result, Connaught
Creek would have potential to be influenced by water quality effects from Rogers Creek; and,

o 80% of the Project will occur on an existing footprint of the Compound and RPDC, which means the
directly affected area surrounding the Project footprint is minimal (within 10% of existing footprint).

Golder conducted desktop searches for background information pertaining to components that may be
potentially directly or indirectly affected by the Project and associated activities.

The following provides a list of sources searched:
. British Columbia Conservation Data Centre (BC CDC);

° Ecological Land Classification of Mount Revelstoke and Glacier National Parks British Columbia.
Volume I; Integrated Resource Description (Achuff et al. 1984);

° Parks Canada Agency Biotics Web Explorer;
° BC Ministry of Environment Habitat Wizard; and,
° Mount Revelstoke and Glacier National Park Field Unit (MRG FU) provided data.
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Information obtained during the background search was used to identify VCs considered to ‘carry forward'
in the BIA. Rationale for the inclusion or exemption of a component to be considered as a VC is provided
in the sections below. One or more key indicators were selected to focus the effects for each VC. A key
indicator represents a primary feature or issue related to the VC that has the potential to change as a result
of the Project and can be described as an aspect or characteristic of the VC that, if changed as a result of
the Project, may represent an effect on the VC.

VCs potentially affected by the Project were identified in consultation with MRG FU staff. VCs were selected-
based on the following criteria:

The sensitivity or vulnerability of the key indicator;

The uniqueness or rarity of the key indicator,

Recognition of the importance of a key indicator by a statute, policy, regulation, or court;
Risks to the health, safety or well-being of people;

The likelihood to affect visitor experience; and,

The likelihood of an indirect effect on an associated key indicator (i.e., a link exists between the
affected key indicator and another key indicator, such as water quality affecting fish habitat).

A summary of VCs and key indicators and the rationale for their selection is presented in Table 1 and
discussed in the following section.
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Table 1 Valued Components, Key Indicators and Rationale for Selection

VC’s Key Indicator Rationale for Selection
. . . Increase in airborne particulate matter may
Air Quality Particulate matter affect other VCs (fiora, fauna)
Soil and Soil, Groundwater and Vapour Exposure of salinity, metals and hydrocarbons
Landforms Quality during excavation

Regulatory requirement; potential to cause
serious harm to fish as defined under the
federal Fisheries Act.
Consideration of ecosystem conservation
concerns; importance to ecosystem diversity
and inter-relation to other environmental
components (e.g., wildlife).
Documented in vicinity
Bull Trout and Mountain Whitefish are
documented in Rogers Creek.
Maintain water quality for the protection of
aquatic life.
Surface Water Quality Potential for the introduction of deleterious

- substances that may affect other VCs (fish and
fish habitat, flora, fauna)
Project activities potentially occurring within the
bat MRG RAP (April 1- August 31)
Federal Status: Little Brown Myotis - SARA
Schedule 1 (Endangered), Northern Myotis -
SARA Schedule 1 (Threatened)
Potential loss of matemity sites, day roosts and
riparian areas.
Representative of forest openings, forest edges
near natural openings {such as rivers, muskeg,
bogs or swamps) or human-made openings
(such as logged areas), burned forest or open
Olive-sided Flycatcher to semi-open mature forest stand with tall trees
or snags for perching (COSEWIC 2007).
Federal Status - SARA Schedule 1
(Threatened)
Documented in Vicinity.
Important indicator of wetland and riparian
habitats
Western Toad Potential change in suitable habitat, movement
patterns, wildlife abundance.
Documented in Vicinity.

Fish and Fish Habitat

Aquatic
Resources

Bats (Little Brown Myotis,
Northern Myotis
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VC's Key Indicator Rationale for Selection
Western Toad Riparian indicator species
American Pine Marten Documented in vicinity — important indicator of
small mammal and ecosystem health.
Fauna : : P -
Recreational importance (wildlife for visitor
3 experience), ecological importance, and
UL tradifcional importance.
Documented in vicinity.
Invasive Plant Species Pot.entlal to |nh({duce invasive plant species
during construction.
Flora Riparian Vegetation Important indicator of water quality and aquatic
health
Whitebark Pine Federal Status - SARA Schedule 1
(Endangered)
Cultural TransCanada Highway and CPR | Potential to disrupt two historic resource sites
Resources Archaeological Sites near the project
Visitor General Potential alteration of the existing viewscape
Experience and traffic delays.
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Air Quality

There are anticipated effects to air quality during construction of the Project from the use of construction
equipment (excavation, tree clearing, machinery emissions), asphalt stripping activities and resurfacing as
well as the generation of dust during machinery operation. Air quality will be carried forward as a VC into
the effects assessment.

Aquatic Resources

Rogers Creek is a locally-named watercourse and is located along the eastern perimeter of the Compound.
Rogers Creek is a first order stream and flows into Connaught Creek, which eventually joins with the Beaver
River, which is a tributary of the Columbia River system and flows into Kinbasket Lake. Rogers Creek has
a watershed area of 450 hectares and a length of 14.3 km (Bates and Gillespie 2005). It is a low gradient,
high elevation stream that provides suitable spawning substrate for Bull Trout in isolated locations and
provides excellent rearing opportunities (Bates and Gillespie 2005).

Previous bank restoration work has been performed by Parks Canada on Rogers Creek to enhance riparian
vegetation and bank restoration works have been performed however riparian planting had minimal success
(Bates and Gillespie 2005; Streamworks 2005; Boyle, Ecologist Team Leader, Parks Canada, 2016, pers.
comm.). This restoration is located east of the Project area on Rogers Creek.

Rogers Creek flows into Connaught Creek 600 m downstream of the Compound, Connaught Creek is a 4"
order stream with a watershed area of 5160 hectares and a length of 13.9 km (not including Rogers Creek)
(Alger and Donald 1984).

The Project has the ability to interact with two key indicators of aquatic health:

3 Fish and Fish Habitat - Bull Trout and Mountain Whitefish have been identified in Rogers Creek and
Connaught Creek.

. Surface Water Quality — a vital factor for the protection of aquatic health.

Due to the close proximity of Rogers Creek to the Compound, surface runoff has the potential to affect
surface water quality within Rogers Creek and Connaught Creek. It is noted that the main reason for the
Project is to provide additional protection measures, through infrastructure upgrades, for aquatic resources.

Fish and Fish Habitat

Bull Trout and Mountain Whitefish have been documented in Rogers Creek (Bates and Gillespie 2005) as
well as in Connaught Creek (Alger and Donald 1984), which Rogers Creek flows into approximately 600 m
downstream of the Project location (Table 2). The population of Bull Trout in Rogers Creek and Connaught
Creek has low genetic diversity due to isolation above a falls on the Beaver River (Bates and Gillespie
2005). Fish sampling conducted by Parks Canada has resulted in the capture of Bull Trout in Connaught
Creek using minnow traps and via backpack electrofishing (MRG FU 2016) (Figure 2). No species presence
information was available in BC Habitat Wizard (BC MOE 2016a) of BC Fish Inventories Query (BC MOE
2016b).
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Table 2 Management Concern of Fish Species documented in Connaught Creek and

Rogers Creek
Common . @ w) | SARA Legal | Provinclal
Name Scientific Name | COSEWIC Status'® | SARA Schedule Status Listing ©
Bull Trout pavelinus Special Concern nl/a n/a Blue
confluentus
B s Not at Risk n/a n/a Yellow
Whitefish | williamsoni

@ Environment Canada 2016a
® Environment Canada 20163
9 BC MOE 2015, Blue = threatened; Yellow = special concem

Based on the species identified, BC MOE identifies the period of least risk for instream works by fish species
for the Kootenay Region (Region 4) would be May 1 to September 30 for Mountain Whitefish and June 1
to August 31 for Bull Trout (BC MOE 2009). To provide protection to both species an instream work window
of June 1 to August 31 would be recommended. None of the above species are federally listed under SARA
{Environment Canada 2016). Bull Trout are listed provincially as ‘Blue’ (threatened) in British Columbia
(BC MOE 2016¢) and Bull Trout (Western Arctic Populations) are listed as 'Yellow' (special concern)
(Environment Canada 2016).

Fish and fish habitat is a key indicator that has been selected to be assessed in the effects analysis.

Surface Water Quality

Potential effects of the Project on water quality include direct effects from the increase in total suspended
solids (TSS) as result of instream activities that is required to replace two culverts in Rogers Creek.
Increases in TSS could affect downstream environments in Rogers Creek or Connaught Creek. Indirect
effects from increases in TSS or introduction of deleterious substances, such as hydrocarbons or increases
in salinity could occur as result of runoff from the Compound entering Rogers Creek and having potential
downstream effects on aquatic resources in Rogers Creek or Connaught Creek. Water temperature
increases due to Project activities could potentially affect surface water quality, resulting in changes to the
aquatic environment. Surface water quality has been selected as a VC and carried throughout the effects
analysis.
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Fauna

The Project is located in the ESSF Biogeoclimatic zone. The ESSFvc subzone is highly important to a
variety of wildlife species. Seasonal migration to lower elevation zones with less snow cover is common for
many larger mammals during the winter months. The ESSVc subzone provided important habitat features
for Elk (Cervus canadensis), Moose (Alces alces), white tailed deer (Odocoileus virginianus), coyote (Canis
latrans), American pine marten, weasel (Mustela spp.), lynx (Lynx canadensis), snowshoe hare (Lepus
americanus), red backed vole (Clethrionomys gapperi), and deer mouse (Peromyscus maniculatus) (Achuff
et al,, 1984). Seed-eating birds such as red crossbill (Loxia curvirostra), white-winged crossbill (Loxia
leucoptera), pine siskin (Carduelis pinus) and Clark’s nutcracker (Nucifraga columbiana) can be found in
coniferous forests within the ESSFvc subzone (Meidinger and Pojar 1991).

Of the wildlife species that occur in the vicinity of the Project area, the wildlife species in Table 3 have been
selected as key indicator species of the VC of Fauna. Figure 2 shows species that have been observed
within a one kiolomtre radius of the Project.

1




[4)

A aouasasd JWINOO, B umouxy, Buinoog e/u e/u e/ o g o
. IUIDIA U] 8dUa5a1d pajuswinoop — ybiH Mun Apenbay / / / P— P
d 0 B4 uNu Buinoog e/u e/ —— sojoue snsy eag A
Ayumoia v soussaud pajuawnoop ~ ybiH umounun Apejnboy / / jeioedg } n 1839 AlZzu9
Auuioia ui aouesasd pajuawnao; 61 umouu Bunincog B/U B/U e/ e e ~1eeg
IUIDIA Ul pajuawnaop — ybiH Nun Apeinboy / / / snsin | soerg ueouswy
SaJOAJUIRY/SI8JBECIN Y
Auroin sjjeuouus}des SNoA
ut aduasaud pajuatundop ‘uopnquisip Ayojed - - | pasebuepu3z . passbuepug ' e
ajnpayos siofp uleyuoN
UM sapisuap moj Ul punoj Ajjesaual — ajesapopy
d 6 A
uonnquisip Auoie - - | pasaBuepugz ; paiabuepul snongn SRON
YlIM safjIsuap moj ut punoy Ajfesausb — ajesapopy 8inpayog SnoAwy umousg aji
sjeg
Ao ug
@ouesasd pajuawinoop pue jelqey ojqeyns —yb Bujpaal Buinooo auaieal ; ausjeal Hadoos satpieafiy
iR H ipeaia ApejnBay poueaiL 8jnpayos patleaiL sndojuco PapPIS-9All0
spaig
juasaid
Buwnoag wiaouon i wiasuo) seasoq
leyqey Bujbeso; :punodwio) ssey sisboy ayjul | punos-ieap fuenBs e0ad oin eoad Snifxeu «PeO| Walsapp
ucobe| abemas e Juasaid Jeygey Buipsaiq — ybiy e I2gecs Inpayes ereds v
sueiqiydury
Buwinoog uisouo smuenjjuod
Ayuom ur soussad ) ¢ -, _ 2 jueny P
pawswnoop pue jeygey ajqeuns —ybiy | PUTOERA | gueinBay d & lewads | snuyjonjes M
ysid
wdNS )SMIE}S (e
100l014 JedU 32UBSIId 40§ [BRUSIOL one now uypm {ebe | synpeyog o_ﬁmw:“”w oy u”“”“ co_“”Mz
Kuenbay wyvs Vivs ey o

Joefold oyl Aq pejasyy 8q o} jepuelod 46y pue sefdeds Jojesipuj KoY oJIIpIiM € ojqe]

910Z 1dy



€7

WS tYlM pauuyuod uaaq sey sapeds sayousq .
‘PaULLISIEP ‘Bq JOUUED JO ‘US3Y Jou SBY Baly pabeuely ay} ul Wwawalg au) JO SIBNPAIPU] By} JO SNIBIS ADusSp|Sal 3Y] - UMOUNUN)
‘uopesBiw Buunp jusisuen e se eary pabeuepy sy) ul 1020 Apeinbas 1ey) sjuelbiw Jueisip Buoj aJe Juswa|g a4} JO SIENPIAPL] - JusjSuel |
's1aquinu Juedyjubis Aue ug sjuspisal
uoseas Buipsaiq 10 punos-seah Jou eie Asy) pue ‘Buipasiq Jou usym SluSpisal (jeuoseas) awl-ed se eary pabeusyy S Ul JNOD0 JUBWS|T 2y} JO S[enpiApu| - Bujpesiquopn
‘sIequIny
weoyubis Aue v suopisal punos-1eah Jou ase Aey) pue ‘Buipesiq usaym sluspisal ([euoseas) sw-ued S Baly pabeuepy Syl Ui JNSD0 JusSWSlg ou) 4o sienpiapy| - Bujpssig
“1eaf ey} oyBno.y) easy pabeuely ay; w uwa) Jo Al0jBIBiLU-UOU BB JuSWIBIT B4} JO S{ENPIAIPUY} JO uoipiodosd JUBDKIUBLS W - PUNOFIBIA 1,
‘pauluLISIap ‘ag Jouued JO ‘udaq Jou sey easy pabeuepy ouy ui Juawel3 ey} jo AlenBay - peujwIleIspUNUMOUNULY
‘(siseq seinBaJ & uo SwiNas I InG *eRi. ay) Jo Jno pue ul djesbiw Aew ) *6°0) ealy pabeueyy sy Ul USISISUOD SI JUBWSIT BY) JO 80UBLNDIQ - BuINaoo Auenbay
(e9102 BpEUED WBWILIOHAUT) JOV HSIY J& S8/08dS - YHVS ‘BpEUBD Ul BJiip|IM pesebuepu3 jo Sniels ay) uo sajiwwod ~ JIMIS0D o

9107 11dy



April 2016 @

Western Toad

The western toad (Schedule 1: ‘Special Concern’) is known to occur at all elevations within GNP and has

. been documented in wetland areas in the vicinity of the LSA (Figure 2). Western toad use a wide variety of
aquatic and upland habitats including shallow, sandy margins of lakes, ponds, streams, river deltas, river
backwaters, river estuaries and geothermal springs (COSEWIC 2012). This species also spends a large
majority of their time in terrestrial habitats, including forested areas, moist shrub-lands, meadows and
avalanche slopes (GoC 2015c). Western Toad young-of-the-year will also travel along wet, steep drainages
during dispersal movements (Bull 2009). Western Toads also hibernate in upland areas, often in spaces
created or modified by small mammals (COSEWIC 2012). Western toads breed during spring when
minimum and maximum temperatures rise above 0°C and 10°C, respectively, or in late April to late May
(COSEWIC 2012). Because the Project has the potential to directly impact western toads and their habitat,
this species has been selected to canry forward through the effects analysis.

Olive-sided Flycatcher

The Olive-sided Flycatcher (Schedule 1: ‘Threatened') is a migratory bird that breeds in British Columbia
utilizing forest openings, forest edges near natural openings (such as rivers, muskeg, bogs or swamps) or
human-made openings (such as logged areas), burned forest or open to semi-open mature forest stands
with tall trees or snags for perching (COSEWIC 2007). The Project footprint is characterized by early to
mid-seral stage coniferous forest on the edge of the natural opening generated by the anthropogenic
opening created by the TCH, Compound and RPDC. Olive-sided Flycatchers have been documented in
the vicinity of the Project (Boyle, Ecologist Team Leader, Parks Canada, 2016, pers. comm.). The causes
for the declines in Olive-sided Flycatcher populations are unclear but are almost surely related to habitat
loss and change (COSEWIC 2007). The Project has the potential to affect Olive-sided Flycatcher breeding
habitat through the clearing of trees, therefore this species has been selected to carry forward through the
effects analysis (Section 7).

Little Brown Myotis and Northern Myotis

Little Brown Myotis (Schedule 1: ‘'Endangered’) and Northern Myotis (Schedule 1: ‘Endangered') have been
documented in GNP (Kellner 2014; PCA 2013). Trees and rock crevasses provide habitat for maternity
sites, day roosts and access for foraging grounds (COSEWIC 2013), use of these roosts are typically
between April and August. A preference of older growth forest has been documented and appears more
important to roosting rather than type of forest (COSEWIC 2013). Older forest stands generally have
increased snag availability and larger diameter trees which are used for day roosting. There is potential for
the Project to affect bat roosting and/or forage sites through the clearing of trees; therefore, bats as a group
have been selected to carry forward in the effects analysis (Section 7).
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American Pine Marten

American Pine Martens (Marten) favor coniferous forests with high structural complexity. Throughout much
of their range, they are commonly associated with mature, coniferous and mixed-coniferous forests with
abundant coarse woody debris and a well-developed understory (Thompson et al., 2012). In the southern
interior of BC, Martens primarily occur at higher elevations particularly in or near the ESSF Biogeoclimatic
Zone where the Project is located (Hatler et al. 2008). Ecological Land Classification (ELC) units CT2 and
GF2 are highly important to Martens because of the abundance and diversity of prey (Achuff et al., 1984).

Diet is influenced by seasonally and locally available food. Martens are opportunistic predators and typically
hunt for small mammals (mice and voles), squirrels and hares. Berries and insects are consumed during
the summer months when these are abundant.

Adult Martens are solitary animals except during the breeding season in late summer. Offspring are birthed
in early spring (March and April) and are raised in dens formed out of hollow trees, stump, woody debris or
squirrel nests. Young typically disperse in early fall. Martens have been selected to carry forward through
the effects analysis (Section 7).

Black Bears and Grizzly Bears

Both American black bears and grizzly bears have been documented within 1 km of the Project (MRG FU
2016). Between 1951 to 2015, black bears have been observed 228 times and grizzly bears 58 times within
1 km of the Project area (MRG FU 2016). The Project will have minimal direct impacts on black bear and
grizzly bear habitat, however, considering bear's opportunistic nature, construction activities (e.g., human
garbage) have the potential of attracting bears to the area. Bears that become conditioned to human foods
or that persist in areas where humans frequent may have to be destroyed. Black bears and Grizzly bears
have been selected to carry forward through the effects analysis (Section 7).

Flora

The Project is located in the ESSF Biogeoclimatic zone. Within British Columbia, elevations for the ESSF
zone range from about 1,500 to 2,300 masl. Topography is mountainous, often steep, and rugged. The
ESSFvc subzone has a relatively cold climate, typically having a short, cool growing season with long and
snowy winters.

An observation of Westem St Johns-wort (Hypericum scouleri) occurred south of the Project area (Figure
2). Western St Johns-wort is not a listed species under COSEWIC or SARA and is a Yellow-listed species
in the Province of BC (species are apparently secure and not at risk of extinction) (BC CDC 2016)

Vegetation of the ESSF zone is dominated by Engelmann Spruce (Picea engelmannii) and Subalpine Fir
(Abies lasiocarpa), whereas Lodgepole Pine (Picea contorta) is abundant as a seral species after fire. At
lower elevations, trees such as western White Pine (Pinus monticola), Inland Douglas-fir (Pseudotsuga
menziesif), Western Hemlock (Tsuga heterophyfla) and Western Red Cedar (Thuja plicata) occur
occasionally (Steen and Coupé 1997). The understory vegetation in the ESSFvc subzone typically has a
moderately dense shrub layer that favor acidic soils. Species that are characteristic of this subzone include:
Oval-leaved Blueberry (Vaccinium ovalifolium), Oak Femn (Gymnocarpium dryopteris), One-leaved
Foamflower (Tiarella unifoliata), Rosy Twistedstalk (Streptopus roseus), and Sitka Valerian (Valeriana
sitchensis) (Meidinger and Pojar 1991).
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Invasive Plants

Invasive alien plants (IAP) are present in GNP especially in front-country sites, including transportation
corridors, gravel pits, day-use areas, old-park facilities and campgrounds (PCA 2008). The most extensive
occurrences of IAP in GNP have been documented along lower elevations of the TCH (Tannas 2014). IAP
have also begun to invade previously undisturbed areas such as riparian and low elevation meadow habitat
(PCA 2015a). These areas are often habitat for rare plant species which are at risk of displacement by non-
native species.

In 2015, MRG FU staff, through the Draft Mount Revelstoke and Glacier National Parks Invasive Alien Plant
Management Plan (IAPMP) (PCA 2015a), updated the priority species list of IAP based on current survey
data (Tannas 2014), updated regional distribution (Columbia Shuswap Invasive Species Society 2013) and
updated provincial legislation (BC Weed Control Act 1996). The IAPMP resulted in IAP rankings of "High®,
"Moderate” and "Low" priority. A new category of "Very High" was also developed for any IAP species
designated as BC Provincial Early Detection and Rapid Response (EDRR) species that occur in the MRG
national parks.

Tannas (2014) conducted an IAP field survey throughout GNP including the rights-of-way on both sides of
the TCH. AP data collected from this survey has been compiled and analyzed for the portion of the LSA
that borders the TCH. A total of eleven IAP species were identified within the LSA including one “Very High"
and four “High" ranked species (Table 4).

Table 4 Summary of Invasive Alien Plants known to occur in the Local Study Area

GNP
o s BC Designation Number of
Common Name Scientific Name Management .
@ Prio ri?y ®) Observations
Perennial/Field . Noxious -
sowthistle Sonchus arvensis Provincial Moderate 9
Mouse-ear Hieracium Noxious - .
Hawkweed pilosella Provincial Very High N
Tufted Vetch Vivia cracca Not listed Moderate 8
Wild Caraway Carum carvi Not listed High 2
Tanacetum Noxious - .
Common Tansy vulgare Regional High 1
Hieracium Noxious - .
Orange Hawkweed aurantiacum Regional High 1
American/Bird/Tufted Vicia cracca Nuisance Moderate 2
Vetch
. . Noxious -

Canada Thistle Cirsium arvense Provincial Moderate

. Leucanthemum Noxious -
Oxeye Daisy vulgare Provincial Moderate 10
Unknown Yellow Hieracium spp. Noxious - Hiah 3
Hawkweed (pratense) Provincial 9

) BC Ministry of Forests and Range 2010; B.C. Ministry of Agriculture 2002.
® PCA 2015a

© Tannas 2014
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Species ranked as “Very High" and "High" are described below as they represent the species of greatest
management concem.

Mouse Ear Hawkweed (Very High) was field identified at four locations within the LSA (Tannas 2014). Given
the aggressive nature of this species and difficulty of field identification. field sampled plants are currently
being tested in a laboratory setting to confirm identification. This yellow flowered species is typically under
40 cm tall and is highly aggressive, invading native grassland and forested locations (Tannas 2014).

Caraway is an aggressive weed that is in the carrot family. This bunch type species does not creep but is
a prolific seed producer. It has white flowers and can he highly aggressive in moist grasslands (Tannas.
2014)

Common Tansy (High) was present at one location within the LSA (Tannas 2014). This species is a
perennial forb that reproduces by both seed and short rhizomes and has yellow, numerous button-like
flowers occurring in dense flat topped clusters at the top of stems (Alberta Invasive Species Council [AISC]
2014a). It grows best in full sun and fertile, well-drained soil.

Orange Hawkweed (High) was found at one location within the LSA (Tannas 2014). This species is a
perennial forb, 10-60 cm tall with milky latex in the stems and leaves, orange ray flowers and reproduces
by seeds and vegetatively by numerous horizontal stolons and rhizomes underground (AISC 2015).
Hawkweeds prefer well drained, coarse textured soils, moderately low in organic matter, in mesic habitats
and can also successfully grow under coniferous forest canopy (AISC 2015).

An unknown species of Yellow Hawkweed (High) was also documented within the LSA at 3 locations
(Tannas 2014).

IAP have the potential to increase in colonization during construction activities and therefore have been
selected as a VC to carry through the effects analysis (Section 7).

Riparian Vegetation

Rogers Creek flows along the eastern perimeter of the Compound and the riparian vegetation adjacent to
Rogers Creek provides benefit to biodiversity of the area in the following ways:

° Stabilizes the bank of the creek and minimizes erosion during high flow events;
. Provides overhead cover and instream cover (woody debris) for fish species;

° Moderates the water temperature within the creek and limits solar radiation; and,
. Provides, food, nesting and refuge for wildlife species.

Vegetation clearing nearby and instream activities in Rogers Creek will remove riparian vegetation, which
will have potential to affect the health of riparian vegetation adjacent to the operation facility and will
therefore be carried through as a VC through the effects analysis.

17
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Whitebark Pine

Whitebark Pine (Schedule 1: *Endangered') (Environment Canada. 2016) typically inhabits high mountain
forests within a nairow elevation zone from timberline, where it may occur as krummholz, down to mixed
and/or closed subalpine forests. It can be found at elevations ranging from approximately 1590 to 2,250
masl! (based on Park location data). As the Project is located at approximately 1,300 masl, which is below
the species' elevational range, this species has not been selected to carry forward in the effects analysis.

Soil and Landforms

Soil Groundwater and Vapour Quality

Environmental investigations conducted at the Compound and RPDC area since circa 2001 by Golder and
others have identified soil, groundwater and/or vapour quality that exceeds applicable federal guidelines
(summarized in Golder, 2016). With respect to Project activities that required excavation, potentially-
impacted soil, groundwater and/or vapour may be encountered as a result of the following historical and
current activities:

RPDC area
. Historical use of the area beneath, and west of, the TCH as a railyard and station; and,

. Former operation of a service station west of the TCH.

Compound
. Storage and transfer of fuel at the existing fuelling station at the Compound,;

. Handling and storage of fuel in a former above ground storage tank (AST) at the northeast corner
of the vehicle storage 2 building;

. Historical maintenance activities, including potential equipment and fuel storage and the potential
disposal of spent products (i.e., highway paints and maintenance products) south of the vehicle
storage 2 building;

e Stockpiles of salt used for road maintenance located in vehicle storage 1 building and in the
abrasives storage building; and,

. Other historical activities that have not been investigated to date.

Construction activities, including excavation, regrading and removal of existing fuelling station facilities at
the Compound, could expose potentially impacted soils. Additionally, potentially-impacted groundwater
and vapour may be encountered during excavation activities and removal of the fuelling station facilities.
Potential contaminants of concem that may be encountered include salt, petroleum hydrocarbons, and
metals. Due to the potential for the exposure and handling of potentially-impacted soil and/or groundwater
containing salt, petroleum hydrocarbons and/or metals during Project activities, soil, groundwater and
vapour quality and groundwater will be carried forward as VCs through the effects assessment (Section 7).
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Cuitural Resources

The Project occurs in an area where historical activities associated with the Canadian Pacific Railway (CPR)
and the construction of the TCH has occurred. Beginning in 1899 and expanding in the mid-1900s the two
overlapping station sites of Rogers Pass Station 3 and 4 contained a five stall roundhouse, a railyard, a
turn table, station building and numerous structures to support an active railyard and station, as well as
surrounding businesses and residences (Perry 2016). The two areas that have been identified by Parks
Canada are shown in Figure 3. Site 411T5 is the area where the third and fourth Rogers Pass CPR stations
were located and site 1247T was a historical refuse deposit for the area (Perry 2016).

There is potential to disrupt the two identified historical resource sites during construction of the Project so
the Cultural Resources VC will be carried forward in the effects analysis (Section 7).

19




April 2016 @

Visitor Experience

Visitor experience has been considered in relation to the Project for the following indicators: traffic pattemn
changes, visitor safety, and visual aesthetics. Each of these indicators has some impact on visitor
experience.

Traffic patterns on the TCH between Golden and Revelstoke are highly seasonal with monthly average
daily traffic hitting a low of 2,813 vehicles in January and peaking in August at 11,682 vehicles (BC MOTI
2014). July and August receive significantly higher traffic volumes over the rest of the year. Monthly average
weekday traffic (Monday to Thursday) versus monthly average weekend traffic (Friday to Sunday)
alternates highs and lows through the year but generally remains closely equal except in July and August
when average weekend traffic is higher by approximately 1,000 vehicles. Construction of the Project will
require temporary traffic control for equipment maneuvering that may lead to disruptions in traffic flow and
increase travel times through the Rogers Pass.

Natural aesthetics through sight-seeing is a major attraction to GNP with visitors seeking a wilderness
experience (PCA 2008). Construction activities will include vegetation clearing and alteration, which will
temporarily negatively impact sight-seeing opportunities within the Rogers Pass. Visitor experience has
been selected to carry forward through the effects analysis (Section 7).

7. EFFECTS ANALYSIS

The effects analysis considers the possible interactions between the Project infrastructure components and
activities and the VCs, within the identified spatial boundaries. Project interactions may be direct (e.g., as
a result of vegetation clearing for the Project affecting a VC), or indirect (i.e., as a result of a change to one
VC affecting another VC). Potential effects of the Project on the key indicators are determined by comparing
the existing conditions to those that are expected to result from the introduction of the Project.

The interactions that have been identified are described in this effects analysis and mitigations are provided
in Section 8. All relevant Project activities were analyzed individually to determine if there was a plausible
mechanism for an effect on each VC during normal Project conditions. The analyses were based on
professional judgment and experience of the BIA team in consultation with MRG FU with regard to the
natural and cultural resources and their potential for interaction with the Project.

Potential direct and indirect effects of the Project on VC's are described in the paragraphs below and are
summarized in Table 5.
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Aquatic Resources
Fish and Fish Habitat

Bull Trout and Mountain Whitefish are present in Rogers Creek and Connaught Creek and although Project
activities will occur near Rogers Creek, Connaught Creek could be affected by upstream influences. The
discussion of fish and fish habitat relates to Bull Trout, Mountain Whitefish and their habitat.

Instream work will occur during the replacement of two existing culverts under access roads that cross
Rogers Creek. The proposed length of the culverts is assumed 6 m long and a diameter of 2000 mm. The
replacement culverts will have approximately the same instream footprint as the existing culverts (24 m2)
(one culvert is 5.9 m in length and the other is 5.8 m long). The replacement culverts will be open-bottom
culverts and will have an increased diameter, compared to existing culverts, which will facilitate fish
passage.

The open-bottom culverts also have potential to create a movement barrier to Bull Trout and Mountain
Whitefish if not designed adequately and water velocities in the culverted area exceed the swimming ability
of fish, or if no resting areas are provided in the stream bottom under the culvert. The potential creation of
a movement barrier could limit migration of fish in Rogers Creek and limit access to habitat and resources
within Rogers Creek.

During the removal of the existing culverts and the installation of the new culverts, there will be potential to
mobilize sediment (TSS) within Rogers Creek that can migrate downstream to Connaught Creek. Elevated
TSS has been shown to cause effects that range from behavioral avoidance to physiological effects (e.g.,
irritation of gill tissue) that can result in mortality in fish, as well as the suffocation of developing embryos in
situ (Newcombe and Jensen 1996). The effects depend on the duration and intensity of exposure
(Newcombe and Jensen 1996).

Dewatering during construction could also potentially result in direct harm to individual fish. Direct harm
includes entrainment on dewatering screens, impingement within dewatering pumps, suffocation due to
stranding in de-watered areas, or mechanical damage from equipment and instream implements. A
temporary movement barrier is usually created during isolation of the work area (when water is pumped
around).

The mobilization and deposition of sediment from instream activities could affect fish habitat through the
covering of substrates that are used for spawning and food production (benthic invertebrates) which could
limit the reproductive success of fish and possibly limit benthic invertebrate production that is vital in streams
at high elevations with low levels of productivity. If a culvert is not installed appropriately, and disturbed
riparian vegetation reclaimed, sediment could also be generated from erosion at the upstream or
downstream ends of the culvert that will be installed, or from the road surfaces or ditches themselves.

Watercourse isolation during instream construction will require vegetation removal and will expose soils to
wind and water erosion. Removal of riparian vegetation can also affect water quality by potentially causing
an increase in water temperature.
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Surface Water Quality

During the excavation and replacement of the existing sanitary sewer pipes and the removal of the existing
fuelling station facilities at the Compound, there is potential to encounter groundwater. Due to historic
sources of contamination from salts, hydrocarbons and/or metals on the west and east side of the TCH,
there is potential for contaminated groundwater to be encountered during excavation. During dewatering of
the excavated areas, there is potential for water containing suspended sediment, elevated salinities,
hydrocarbons and/or metals to migrate off the disturbed footprint or into Rogers Creek causing a potential
effect to the health of vegetation, wildlife and the aquatic environment.

During construction activities and operations of the Project, there is potential for surface run-off water from
precipitation events or melt water to collect deleterious substances such as sediment, salts or hydrocarbons
and transport these substances off the disturbed footprint of the Project. The surface water runoff would
have potential to affect the health of vegetation, wildlife, and the aquatic environment.

The performance goal of the stormwater upgrades proposed in this Project is the removal of 80% of the
annual TSS and 90 to 95% of the free oil and hydrocarbon loading that is transported in the run-off in the
Project footprint. These reductions in TSS and hydrocarbons will be performed by a multi-stage sediment
removal process involving concrete sediment chambers for gravel, oil/silt separators for the sand/silt and

. oilffuel, and subsurface detention for flow attenuation. Proper functioning of the upgrades will reduce the
concentration of TSS transported to Rogers Creek, and subsequently Connaught Creek upon completion
of the Project (2017).

The stormwater infrastructure that will remove salt concentration from runoff water is proposed to contain
the runoff from the vicinity of vehicle storage 1 and the abrasives storage buildings in separate localized
bio-retention ponds that would be designed for high salt content water. Once salt is dissolved in runoff water
it can be challenging to isolate so the proposed process of source control is most effective. It is challenging
to quantify the surface water quality changes that will result from the introduction of the stormwater
upgrades; however, the method of source control and collection of runoff water that has contacted salt is
expected to result in improved surface water quality in Rogers Creek.

There is potential for water temperature increases in Rogers Creek as a result of additional sun exposure
from the riparian vegetation clearing and paving of surfaces near the creek. The optimal water temperatures
for Bull Trout and Mountain Whitefish egg incubation, rearing and spawning are similar and deviations in
water temperature could cause reduced growth or mortality (BC MOE 2015). The vegetation clearing is
proposed to occur on both sides of Rogers Creek where the existing culverts near the sewage treatment
lagoon and snow research area are situated. It is assumed that 15 linear metres of riparian vegetation
clearing on each side of the creek will be required for each culvert replacement, for an assumed total of 60
m2 (0.006 ha). The second potential cause of the increase in water temperatures is during the release of
treated water from the stormwater detention facilities into Rogers Creek. The water in the detention facilities
could increase in temperature through sun exposure while in each detention facility. The water retained in
the detention facilities will be retained for maximum of a day, which will likely not be sufficient time for a
marked increase in water temperature. The stormwater detention facilities will only be open to sun exposure
for one year before they will be covered with concrete in Phase Il of the Project. Once covered, the detention
facilities will be underground and are not expected to create a heat sink since they will be insulated by the
ground and the concrete cover.

Accidental spills of salts or hydrocarbons could also occur during construction or operations within the
Project area affecting changes in surface water quality.
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Flora
Invasive Plant Species

Indirect effects on terrestrial vegetation communities are related to the encroachment of IAP species that
have the potential to displace native plant species. IAP have the potential to be introduced to the Project
footprint or the LSA from adjacent areas, or from construction equipment, vehicles, as well as the
introduction of fill material from offsite that could introduce seeds or plant propagules from other work sites.
Disturbance of terrestrial vegetation communities and the movements of equipment can facilitate
proliferation and encroachment of IAP, which have the potential to displace native plant species. Bare soil,
where reclamation has not been initiated or is unsuccessful, is particularly susceptible to encroachment by
IAP. The presence of IAP species within the LSA documented in 2014 (Tannas 2014) suggests a potential
for construction and operation of the Project to amplify these occurrences.

Riparian Vegetation

Riparian vegetation removal will occur during the two proposed culvert replacements on Rogers Creek.
There is also potential for riparian vegetation to be disturbed on the east side of the operation compound
through the operational activities such as snow storage and operation of machinery. The Project design
includes the construction of a concrete containment wall during Phase Il of the Project that will delineate
the eastern and northemn edge of the Compound adjacent to Rogers Creek. The concrete wall will also
separate the fuel dispensing location from Detention Facility C (Appendix 1). The wall will be constructed
out of concrete and will be approximately 4 m in height. The wall is expected to reduce disturbance to
Rogers Creek and the riparian vegetation from snow storage activities during operations at the Compound.
The primary activity that is expected to cause a change to riparian vegetation is riparian clearing during the
culvert replacement near the sewage lagoon and at the snow research centre on Rogers Creek.

Fauna
Western Toad

Western toads may aggregate at any life stage, making them vulnerable to mortality such as roadkill
(COSEWIC 2012) from late April through to October. The area around the Compound does support large
areas of seasonally wet habitat for breeding, while the stormwater retention ponds that are part of the
stormwater upgrades have potential to provide breeding habitat. The maximum retention time of the water
in the detention facility is approximately one day. The stormwater detention ponds will be constructed and
will remain uncovered during Phase | of the Project but will be covered by concrete during Phase Il of the
Project, which will deter the use of these structures by toads. The covering of the detention ponds will
remove a source of attraction of the western toad and will conversely reduce the likelihood of mortality from
vehicle traffic to existing conditions. A temporary period (approximately one year) during Phase | of the
Project may expose the western toads to an increased source of mortality if they are concentrated through
the use of the stormwater detention ponds as breeding habitat, which would be located very close to
Compound vehicle traffic.
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American Pine Martens

Clearing of 1,200 m? of mature coniferous trees is required to facilitate the construction of stormwater
detention facility E as well as the swale that is proposed to be constructed west of the Compound
(Appendix 1).

Martens have been observed around the Project in high numbers (Boyle, Ecologist Team Leader, Parks
Canada, 2016, pers. comm.) (Figure 2) and dens in the adjacent undisturbed forests may be encountered
during tree clearing. Additionally, Martens have potential to be attracted to food or garbage facilities during
construction and operations at the RPDC area and Compound.

Black Bear and Grizzly Bear

The Project will have minimal direct impacts on black bear or grizzly bear habitat, however, considering
bears are opportunistic by nature, activities associated with construction and operation of the Project (e.g..
waste generation) have the potential of attracting bears to the Project area. Black bears and grizzly bears
that become conditioned to human foods or that persist in areas where humans frequent may have to be
destroyed.

Bats — Little Myotis and Northern Myotis
The clearing of larger diameter trees and snags for stormwater detention facilities and swales may remove

maternity and/or day roost sites for bats and may result in the direct or indirect mortality (sensory
disturbance associated with the vegetation clearing.

Olive-sided Flycatcher

Vegetation clearing will result in the direct loss of nesting and foraging habitat for the Olive-sided flycatcher.
There is also a high potential for sensory disturbance which may lead to displacement from suitable habitat
during construction. Direct mortality to hatchlings and early fledglings may also occur if clearing were to
occur during the nesting period typically April 1 to August 31.

Soil and Landforms

Soil, Groundwater and Vapour Quality

Based on environmental investigations conducted to date (Golder, 2016), and with respect to the Project
footprint, the following comments are provided regarding the extent of potentially-impacted soil and
groundwater.

° Petroleum hydrocarbon- and metals- impacted sail, groundwater and/or vapour have been identified
west of the TCH, between the three buildings located in the RPDC area and the THC. Petroleum
hydrocarbons- and metals-impacted soil and hydrocarbon-impacted vapour may be encountered
during proposed trenches/excavations west of the THC and potentially beneath the THC.
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Groundwater may be encountered in these areas, and depending on the depths of the proposed
facilities, dewatering may be required to control the flow of water into the trenches/excavations.

. Hydrocarbons- and metals- impacted soil and groundwater has been identified at the east end of the
Compound, specifically, south of Vehicle Storage Building 2 and at the northeast corner of Vehicle
Storage Building 2. Hydrocarbons- and metals- impacted soil may be encountered during proposed
stormwater upgrades in these areas. Groundwater may be encountered, and depending on the
depths of the proposed facilities, dewatering may be required to control the flow of water into
trenches/excavations.

Little to no information is available regarding soil or groundwater quality in the area of the water treatment
facility, west of the THC (i.e., between the Rogers Pass Inn and the water treatment facility); or between
the THC and Vehicle Storage Building 2, at the Compound. There is a potential for impacted soil to be
encountered during excavations or ground disturbance. Groundwater may be encountered in these areas,
and depending on the depths of the proposed facilities, dewatering may be required to control the flow of
water.

Salt was not assessed in soils at the Compound; however, the storage and transportation of salt in the
vicinity of the vehicle storage 1 and the abrasives storage buildings creates potential for introduction of salts
into the soils in the Project footprint and to a lesser extent the LSA.

During construction activities at the RPDC area, Compound and beneath the THC, potentially-impacted
soil, groundwater and/or vapour could be exposed. During construction activities and throughout future
operations, specifically at the Compound, there is the possibility for the occurrence of accidental spills or
leaks or salts or hydrocarbons. Spills could occur during refueling of machinery, transportation of fuel or
from leaks or spills from machinery or fuel containment tanks.

Cultural Resources

Two historically sensitive areas have been identified by Parks Canada within the LSA of the Project (Perry
20186). Historically sensitive area 1247T is located on the western perimeter of where a stormwater swale
will be constructed (Figure 3; Appendix 1). The construction activities in this area will create potential for
the interaction with historical resources.

Visitor Experience

Effects to visitor experience during Project construction are expected through temporary traffic delays and
loss of natural aesthetic appeal of the Project area. Construction of the Project will require maneuvering
construction equipment and vehicles at various times to facilitate work, and owing to the proximity to the
TCH and in some cases of machinery crossing the TCH, will require traffic to be stopped. Traffic delays
add travel time to trips through the park and limits time spent out of the vehicle experiencing the park. Traffic
delays are expected to be of short duration and would not require complete closure of the highway.

Construction equipment, cleared vegetation, and exposed soil are not characteristic sights of the valley
within the park. The alteration of viewscapes and traffic delays due to Project construction will temporarily
reduce visitor experience.
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MITIGATION MEASURES

Staff and contractors will understand and comply with all National Park regulations. Pre-work
briefings/meetings will be held to address environmental sensitivities within the Project Site, such as
potential to harm vegetation, wildlife interactions, and equipment spills or leaks.

An Environmental Protection Plan (EPP), which includes an Erosion and Sedimentation Control Plan and
a Soil and Groundwater Management Plan will be prepared in accordance with Parks Canada
Environmental Procedures, submitted and approved 2 weeks prior to initiation of the work and be available
to all staff during project activites. Prior to the commencement of construction the Contractor selected to
perform construction will prepare the following documents to accompany the EPP:
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Include an access plan with access routes, traffic safety, type of equipment used for various
construction phases and lay down areas that aim to prevent/minimize disturbance to vegetation and
soils. Lay down areas will occur on paved and/or hardened surfaces, where possible. Any new
laydown areas will require approval from the assigned MRG FU Environmental Surveillance Officer

(ESO);
Include soil and groundwater management, and sediment and erosion control planning;

Contain spill response procedures, with appropriate containment, storage, security, handling, and
transportation of applicable materials/substances, spill kit requirements, and emergency response
contacts. The Material Safety Data Sheets (MSDS) for all chemicals used will be made available on-
site;

Include an Emergency Response Plan (ERP) that outlines procedures to follow in case of emergency
(e.g., wildlife encounter, spill; equipment malfunction/failure, fire, avalanche);

Include details of environmental monitoring and rehabilitation;
Include a traffic safety or management plan;

Supply a description of the equipment that will be used at various construction stages (Clearing,
grubbing, stripping and stockpiling). The contractor will supply the equipment list to Parks prior to the
commencement of construction. This list should be appended to the EPP, and the EPP modified
accordingly to match equipment specifications;

Include details on how the work limits will be marked and what procedures will be employed to ensure
trespasses or impacts outside these limits will not occur and to ensure that the environment is not
impacted or damaged by workers or construction equipment beyond the work limits;

Details on how the work limits will be marked and what procedures will be employed to ensure
trespasses or impacts outside these limits will not occur and to ensure that the environment is not
impacted or damaged by workers or construction equipment beyond the work limits;

A Spill Response Plan will be prepared and will detail the containment and storage, security,
handling, use and disposal of empty containers, surplus fuels or other hydrocarbon products to the
satisfaction of the ESO and in accordance with all applicable federal and provincial legislation. The
contractor will be required to submit to Parks Canada a list of products and materials to be used or
brought to the work site that are considered or defined as hazardous or toxic to the environment.
This list should be appended to the EPP. Such products may include but are not limited to fuels and
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lubricants. The Material Safety Data Sheets (MSDS) for all chemicals used will be made available
on-site. Appropriately sized and stocked spill kits will be on site capable of dealing with 110% of the
largest potential spill. All Contractors' staff must be aware of their location(s) on site and must be
trained on spill response procedures; and,

° A Fire Prevention Plan that describes the fire prevention equipment (e.g., fire extinguishers) and
procedures on-site in the event of a fire. Should a fire occur, Jasper Dispatch and the Fire Duty
Officer must be notified immediately.

In addition, further details will be required in the EPP depending on final Project design. The MRG FU will
be consulted throughout the Project and given the opportunity to comment on the design phase of the
project and on the development of the EPP.

All staff employed at the construction sites shall be instructed by the ESO, assigned by MRG FU, during an
environmental briefing regarding their individual and collective responsibilities to ensure that avoidable
adverse environmental impacts do not arise from their activities and/or personal decisions. The ESO will
be contacted two weeks prior to work commencing in order to schedule this briefing. The ESO will conduct
periodic visits (i.e., surveillance) to ensure Project operations are being conducted in accordance with
identified environmental protection measures. The ESO maintains the right to halt work, if required.

Mitigation measures specific to VCs, in addition to the general mitigations that will be outlined in the EPP,
can be applied by adhering to operational protocols or through Project design alterations to reduce potential
adverse effects.

General Mitigation Measures

In-general, the Parks Canada National Best Management Practices: Roadway, Highway, Parkway and
Related Infrastructure BMP (PCA 2015b) will be applied.

1. ltis the responsibility of the Contractor to ensure that all Project works are conducted in accordance
with all applicable regulations and approvals including the SARA and Canada National Parks Act.

2, The ESO (or Departmental Representative) will provide periodic and unscheduled site visits to
ensure that Project operations are conducted in accordance with all identified environmental
protection measures (including but not limited to those within this document, applicable legislation
and construction Best Management Practices). The ESO will prepare follow up reports such that
criteria in Parks Canada's Approvals and the EPP are being adhered to, including any non-
compliance and corrective actions recommendedfitaken. The £SO will report to the Project Manager
and MRG FU for non- compliance.

3. It is the responsibility of the Confractor's Project Manager to provide Parks Canada staff with
advanced notifications of Project activities and direct that this information be included in local media
announcements, if required.

4, All site workers are required to wear the appropriate Personal Protective Equipment (PPE) and be
trained to standards that comply with both WorkSafe BC Act and Worker's Compensation Board
rules and regulations.

5. Firearms and pets are prohibited on-site.
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6.
7.
8.
9.

10.

11.

Fishing in rivers and streams in Glacier National Park is prohibited.
Park campgrounds will not be used for staff accommodation for the Contractor.
The Contractor assumes any risk to public safety as a result of Project activities.

The Contractor will ensure that works are completely contained such that deleterious substances
(e.g., highly turbid runoff, dewatering, spills or leaks, etc.) will not be released into the environment.

Prior to use on-site, equipment will be cleaned of soil, plant propagules, or any substance that could
introduce invasive plants species.

Where impediments to traffic are expected along TCH for transportation of equipment and personnel,
appropriate traffic mitigation strategies will be in place, which may include lowering of speed limits,
check-ins with the MRG FU to determine reports of wildlife on the highway, distracted driving policies,
and encouragement of carpooling.

Spill and Leaks Mitigation

1.
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Prior to use on-site, equipment will be inspected for fluid leaks of any kind. Any detected leaks from
equipment on-site will be addressed immediately and absorbent pads will be used under equipment
with chronic leaks. Inspections should be done daily and recorded. Equipment stored ovemight will
be stored on tarps with appropriate containment if required.

Respond to all spills (e.g., hydraulic fluids) immediately according to the Mount Revelstoke-Glacier
Spill Response Plan. In the event of any fluid spills or leaks exceeding 5 L, or any spill quantity in or
near water, the Spill Response Plan must be followed including immediate containment,
cleanup/mitigation, and immediate reporting to Jasper Dispatch and the ESO. Any absorbent
materials used in the clean-up or soils contaminated by the spill will be disposed of in the appropriate
facilities and transported in accordance with the Transportation of Dangerous Goods Regulations.
All spills, regardless of size or location, will be reported to the ESO.

Prevent deleterious materials from entering drainages, wetlands, or Rogers Creek that would result
in damage to aquatic and riparian habitat. Hazardous or toxic products (fuels, lubricants, etc.) shall
be stored no closer than 30 m from any watercourse. The Contractor shall develop a response plan
that is to be implemented immediately in the event of a sediment release or spill of a deleterious
substance and keep an emergency spill kit on site.

Conduct all vehicle, machinery and equipment fueling and maintenance at locations approved by
Parks Canada. Waste products (oil filters, used containers, etc.) shall be secured in spill-proof
containers and properly recycled or disposed of at an approved facility.

Follow existing MRG Spill Response protocols for all spills, regardless of volume, and report to the
Jasper Dispatch and the ESO the same day as the spill. Appropriately stocked spill kits must be
available during stockpiling operations and all machinery in use shall be in good working order.

Spill kits will be available on site and with all equipment. Spills kits must be able to contain 110% of
the largest possible anticipated spill.
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7.

To avoid accidental spills and potential subsequent uptake into vegetation, all fuels, gases, or harmful
substances will be contained within the appropriate and approved containers, and transported
according to the Transportation of Dangerous Goods Regulations. If spills or leaks occur, the Spill
Emergency Response Plan will be carried out.

All stationary operating equipment with fuel tanks or hydraulic systems (e.g., pumps), or stores of
liquid hazardous materials (e.g., fuel) will be located within an impervious secondary containment
area capable of holding 110% of the contents of the largest container within the area

Air Quality

1.

Dust generated by Project activities, both on Project Sites and the TCH, will be controlled as
necessary by covering debris, soils etc., and/or ongoing cleanup/maintenance.

To reduce noise and air pollution, construction equipment will be turned off when not in use,
equipment and vehicles will be operated at optimal efficiency and performance (polluting vehicles or
equipment is to be removed from Site), and carpooling of personnel to staging areas and Project
area will be encouraged.

Aquatic Resources

1.
2.
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Instream work will only occur between June 1 to August 31

All equipment, waders, boots that will be instream should follow strict disinfection procedure to
prevent the spread of didymo and chytrid fungus between aquatic sites. The disinfection should occur
greater than 30 m out of the riprain zone and should consist of removal of mud and plant material
from weuipment, waders and boots and spraying all surfaces unit! soaked with a 5% bleach solution.
Removal of mud and plant matenal should occur between boot cleats

Ensuring downstream connectivity and fish passage through the culverts to be replaced in Rogers
Creek is mandatory; therefore, the culvert shall be open bottom and sized appropriately to
accommodate flow in Rogers Creek

The section of creek shall be isolated from flows using a bypass of pumping flow around the work
zone to ensure downstream habitat is not dewatered. Pumping will require a Restricted Activity
Permit (RAP) from Parks Canada. Screen any water intakes to prevent entrainment or impingement
of fish.

Screened intakes must meet the requirements of the Department of Fisheries and Oceans (DFO)
(DFO 1995) in order to eliminate potential entrainment and harm to fish.

Removal and installation of the culverts shall be performed in isolated conditions only after a fish
salvage has been completed by the QEP (QEP will be hired specifically to coordinate, conduct and
monitor in-stream works) in the instream work area. The site shall be isolated from flows by pumping
flow around the work zone to ensure downstream habitat is not dewatered. The QEP and associated
work will be suppoted by the MRG ESO,
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10.

11.

12.

33

Once installed, the velocity of water passing through the culvert should not exceed the average
velocity of water upstream and downstream of the culvert to ensure fish passage is maintained.
Native substrate, consisting of boulders and cobbles, shall be placed into the culvert bottom to
emulate the natural stream bed and provide resting areas for fish.

The Contractor shall develop and implement an Erosion and Sediment Control Plan for the site that
minimizes risk of sedimentation of the waterbody during all phases of the project. Appropriate
erosion control measures will be designed and constructed to avoid vertical or lateral scour of
watercourses near the outlet of modified culverts. The plan should include:

a. installation of appropriate erosion and sediment control methods before starting work to
protect sensitive aquatic habitats and wetland areas;

b. Use of sediment fencing and/or other appropriate erosion control materials to prevent
sediment transport to mitigate the migration of sediment-laden water into Rogers Creek. The
intended end result is to avoid the release of sediments into any watercourse in levels that
may cause hamm to fish. The target is 0 mg/L of TSS over background levels, with a maximum
allowable instantaneous increase of 25 mg/L (8 NTUs) over background levels when
background levels are <250 mg/L or a maximum allowable instantaneous increase of 10%
over background levels where background levels are >250 mg/L (80 NTUs)(CCME 2002);

c. Maintain erosion and sediment control measures until all disturbed ground has been stabilized,
suspended sediment has resettled to the bed of the waterbody or settling basin and runoff
water is clear; and,

d. Temporarily diverted water should be retummed to the same water feature downstream of
construction activities and water flow maintained at all times. Management of water flowing
onto the site, as well as water being pumped/diverted from the site must be treated such that
sediment is filtered out prior to the water entering a watercourse. For example,
pumping/diversion of water to a vegetated area, construction of a settling basin or other
filtration system.

Stockpiling of construction materials will not occur beyond work limits to avoid sedimentation
resulting from overland flows, heavy rain/snow events, and spring melt. Appropriate use of erosion
and sediment control measures will be implemented.

Restore bed and banks of the waterbody to their original substrate composition, contour and gradient;
if the original gradient cannot be restored due to instability, a stable gradient that does not obstruct
fish passage should be restored.

MRG FU will be consulted during the development of designs for culvert replacement, to ensure
that plans are developed to maintain or improve appropriate connectivity (i.e., of aquatic, hydrologic
and wildlife resources). Open bottom culverts should be considered for fish bearing streams.

Work limits and setbacks from wetlands, watercourses, and drainages will be clearly marked. This
plan is to ensure that the environment is not impacted or damaged by workers or construction

equipment.




April 2016 @

13.  Activities modifying water features should not occur during high flows, either due to snowmelt or
rainfall events. High flows are typical in May and June during snowmelt runoff, and in response to
fall and summer rainfall events.

14.  Cleaning out of stormwater components such as oil separators and sediment traps should be done
annually (or more frequently if required). Cleaning of the oil separator should be performed with a
vacuum truck and the removed material disposed at an appropriate facility.

Flora

1. Clearing of riparian vegetation should be kept to a minimum: use existing trails, roads or cut lines
wherever possible to avoid disturbance to the riparian vegetation and prevent soil compaction. When
practicable, prune or top the vegetation instead of grubbing/uprooting

2. All vegetation clearing will occur according to the Parks Canada National Best Management
Practices: Roadway, Highway and Parkway Infrastructure (PCA 2015b) and Parks Canada
Vegetation Clearing Best Mangement Practices (PCA 2015c). Any variance for vegetation removal
must be obtained from the Field Unit Superintendent in advance of works

3. Restore riparian vegetation where removed or disturbed

4, Apply appropriately selected MRG native seed mix on slopes and on top of stockpiles to create
vegetated surfaces

5. Control/restrict the spread of IAP within the Project footprint. Measures to reduce the potential for
establishment of IAP within the Project Area and adjacent riparian areas include:

a. The construction area will be surveyed prior to construction to determine sites in need of
treatment. IAP infestations will be treated prior to the start of construction in collaboration with
the ESO and MRG FU staff. Appropriate control measures will be identified and implemented
in cooperation with the ESO (the contractor may be required to address weed control at site).
The sité will be monitored annually for invasive plants (this may need to continue for up to five
years until vegetation has reestablished) in collaboration with ESO.

b. The Contractor is responsible for all construction equipment that could transport [APs into
the Project zone. Vehicles must be thoroughly cleaned and free of soil and weed seeds prior
to arrival on site. Contractor's equipment should be cleaned regularly, with additional attention
to movement between sites to minimize spread of invasive plants. Contractor's equipment and
vehicles should avoid staging, parking and turning around at sites where invasive plant
infestations exist

c. To prevent the spread of AP, the contractor will ensure that soils, seeds, and debris attached
to clothing, footwear and construction equipment to be used on the Project Sites have been
removed outside GNP, prior to arrival on the work site, and before leaving the area. Footwear,
undercarriages, wheels, and blades/buckets will receive special attention. MRG FU staff shall
monitor sensitive sites and riparian areas adjacent to project works for potential invasive plant
spread. Where found, the MRG FU will control weeds appropriately according to site
restrictions (i.e., mechanical control/ hand-pulling in wetland areas). All control will be
consistent with Integrated Pest Management Regulations under the BC Integrated Pest

Management Act.

——
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d. Staging equipment, parking for vehicles, materials, etc. must be kept to existing hardened
surfaces.

e. The Contractor is responsible for seeding all disturbed areas and exposed soils with MRG
approved native seed mix to help prevent invasive plant infestations. Seeds must be worked
into the soil to improve germination. Native shrub staking may be required at disturbed ripanan
sites where shrub establishment is required to accelerate re-vegetation and reclamation to
prevent invasive plant establishment, as determined by the MRG ESO. Restoration will be
implemented in collaboration with the ESO.

Hydroseeding or mechanical seeding of disturbed areas that will not be covered with infrastructure
or asphalt (i.e., riparian areas, swales) should be completed as soon as possible in order to preclude
establishment of invasive plants.

Effects to vegetation outside of the proposed Project footprint area should be avoided. Should
impacts be anticipated, the ESO will be contacted immediately.

Where riparian vegetation is removed for the two culvert replacements, it is recommended that an
appropriate plan for the replanting/restoration of native riparian vegetation be developed prior to
completion of this phase of the project. The species and locations of riparian planting will be planned
in consultation with the ESO and MRG ecologists. Experienced restoration contractors should be
used to carry out this work.

The Contractor will develop a Fire Prevention Plan to protect vegetation and buildings. The fire
prevention plan will comply-with applicable Parks Canada fire prevention policies.

Fauna

1.
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Sequence Project tasks for most efficient completion to minimize disturbance to wildlife, including
sensory impacts and human presence.

The Contractor shall make every effort to prevent wheel ruts or other depressions within work areas
to reduce the potential to collect and store water in order to avoid possible western toad breeding.

If a toadlet migration is observed, construction work will temporarily be stopped and the ESO will be
contacted immediately.

Tree and riparian vegetation clearing work should occur outside the key breeding, activity and
migration periods for amphibians (typically April to October). A pre-disturbance survey should be
conducted by a Qualified Environmental Professional to identify potential habitat and/or species
presence within the Project areas if construction will occur during the key amphibian periods.

Avoid artificial lighting, increased noise and increased activity near dead and dying trees that are
potential bat roost trees (PCA 2015c).

Remove vegetation prior to the MRG FU specific Bird Period (April 1 - August 31). Where removal of
vegetation cannot occur outside of this period, approval must be obtained from the MRG FU and a
pre-clearance nest surveys should be conducted by a Qualified Environmental Professional with an
appropriate level of experience identifying birds and conducting nest sweeps. Should active nests be
detected during surveys, consultation will occur with MRG FU staff to determine the appropriate

S
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course of action. Most migratory birds, their nests and eggs are protected under the Migratory Birds
Convention Act, 1994 (MBCA) (GoC 1994).

Fencing will be placed around the sewage lagoon in early August to ensure that any western toadlets
that might emerge from the lagoon are directed towards the forest rather than the compound.
Contractors will be briefed on western toadlet migration activities and will stop work and contact the
ESO should an emergence event be observed.

Human-Wildlife Interactions

Provisions to reduce human-wildlife interactions will include but are not limited to the following.

36

Notify the ESO immediately of any dens, litters, nests, carcasses (road Kkills or other), wildlife
encounters (for species of interest as directed by the ESQ), or carnivore (bears, wolves or cougars)
observations on or around the worksite.

If wildlife is observed at or near the work site, allow the animal(s) the opportunity to leave the work
area to the surrounding habitat and away from areas of potential conflict.

Parks Canada will be notified in the event of human-wildlife interactions, or activity or encounters
with bears, American Pine Martens, Lynx, Wolves, Cougars, Wolverines, Porcupine, any species at
risk, dens and/or nests. The following should be reported immediately to Jasper dispatch (877-
852-3100), and the ESO:

(i) aggressive encounters involving any species;
(i) sightings of large carnivores; or,
(iii) observations of carcasses.

Reports of other species or features of particular management Interest (e.g., cultural resources) must
be reported as soon as possible to the ESO. SARA listed species could potentially be observed at
or near the Project location. Should this occur, operations in the immediate vicinity of the species
should be halted and should re-commence only when the species has left the immediate area. The
ESO or Resource Conservation staff will be notified immediately via Jasper Dispatch (877-852-
3100). If a toad migration, snake hibernacula or a bird nest are identified, work should stop until the
ESO can evaluate the situation. Work would resume once a determination is made and it is safe or
appropriate to proceed.

The contractor will ensure that all workers receive a wildlife awareness briefing, including the use of
bear spray. Bear spray will be mandatory on site.

Secure all materials that might attract wildlife (e.g. petroleum products, human food, recyclable food
and drink containers and garbage).

No feeding, baiting or luring of any wildlife (including bears, smail mammais, birds); do not approach
or harass wildlife in any way. Notify the ESO immediately if wildlife obtain garbage or human food. If
wildlife get into attractants that have been intentionally or accidentally left out, individuals or the
contractor could be charged under the Canada National Parks Act Regulations.
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10.

The Contractor shall prepare and include a plan to minimize disturbance to wildlife, including timing
of work, and potentially stopping all activities while potentially dangerous andlor sensitive wildlife is
in the immediate vicinity. Consultation with the MRG FU will take place prior to work commencement
to determine whether there are reports of wildlife in the immediate vicinity while work is occurring.

Feeding, harassment or destruction of any wildlife is strictly prohibited. Wildlife encountered at or
near Project locations will be allowed to passively disperse without undue harassment. Nuisance
wildlife and/or any incidents involving wildlife getting into garbage or attractants will be immediately
reported to Jasper dispatch (1- 877-852-3100).

Wildlife will be prevented from obtaining food, garbage or other domestic wastes by the Contractor
and contract staff while undertaking work in National Parks. Such wildlife attractants will not be stored
at the work site overnight. Lunches, coolers and food products, including waste food products, will
be securely stored away from access by animals. Daily removal from the Park and off-site disposal
of food scraps, food wrappers, pop cans, domestic waste, and other potential wildlife attractants is
mandatory. Existing Parks Canada waste receptacles will not be used for disposal of such wastes
without prior arrangement with PCA. Incidents involving wildlife accessing garbage or attractants will
be reported immediately to the ESO or Resource Conservation staff.

Soil, Groundwater and Vapour Quality

1.
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A soil and groundwater management plan should be prepared in conjunction with the EPP. The soil
and groundwater management plan should include management (i.e., soil segregation, stockpiling,
and drainage control) and disposal procedures for potentially-impacted soils that may be
encountered during excavation or ground disturbance activities; and, management of potentially-
impacted groundwater that may need to be recovered, treated or appropriately disposed to facilitate
Project activities.

Prevent contact of runoff water with material or soil stockpile areas. This will also act to prevent
ponding and potential subsequent use of pools/vegetated depressions by amphibians over time in
locations subject to continued impacts and/or of limited habitat value.

The worksite will be winterized using appropriate erosion and sediment control measures to ensure
that sediment does not run into Rogers Creek during spring run off. Details of winterization will be
provided in the EPP.

A Health and Safety Plan should be developed for workers that may encounter petroleum
hydrocarbon contaminated soils and/or vapour in trenches or excavations (through direct contact and
inhalation). Potential risks can be managed through use of PPE and proper ventilation of trenches.

Construction of a new fuel storage and dispensing system will occur during Phase | of the Project
and will incorporate the following design features to mitigate release of fuel (Stantec 2016).

a. All new tanks will be double walled above ground steel tanks with a vacuum monitor, level
monitor and level gauge.

b. Each tank will be equipped with an overfill valve, spill box and overfill alarm to prevent any
overfill of the tank systems.
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c. Each dispenser is equipped with an emergency stop button both at the dispenser and at a safe
distance away. This is to shut down flow in the event of a dispenser malfunction.

d. The dispensing area and product transfer area are the same area located in front of the tanks.
There is a concrete pad sloped to a drain that collects into an oil water separator.

e. The oil water separator is monitored for oil levels and will alarm should the oil levels rise above
the set point. This will prevent any oil from exiting the oil water separator.

f. The installation complies with SOR 2008-197, CCME Code of Practice, and the National Fire
Code 2010.

0. The installation will be completed by licensed tank installer in BC.

h. The installation commissioning will be witnessed by the Departmental Representative of Parks

Canada.

Cultural Resources

1. When performing construction activities near cultural resources Site 41175 or Site 1247T (Figure 3)
a Professional Archaeologist is required to perform monitoring.

2. Clearly mark areas for clearing and remain within clearing boundaries.

3. If a cultural or historical resource is encountered or suspected to be encountered, whether an
archaeologist is on site or not, work will cease immediately and ESO and MRG FU will then contact
Parks Canada Terrestrial Archeology Section to determine the appropriate mitigation and protocols.
Artifacts should be lift in place until Parks Canada Archeologist has been consulted.

4, If an artifacts is discovered, documentation should include what was seen, the location, description
of the surrounding soil, depth from ground surface. The artifacts should also be photgraphed. This
information should be submitted to MRG FU who will disseminate the information to Parks Canada
Terrestrial Archeology Section.

Visitor Experience

1. The MRG FU will be kept apprised of timelines, work periods, and construction activities so that their
staff (e.g., Visitor Centre and media) can provide information to the public to prevent additional safety
risks for recreational users in the vicinity of the Project during construction.

2. Work spaces will be maintained in‘a tidy and well-kept manner and appearance.

3. The contractor is responsible for posting road signage (e.g., trucks turning, reduced speed) to ensure
public safety.

4, To reduce noise and air pollution, construction equipment will be turned off when not in use,
equipment and vehicles will be operated at optimal efficiency and performance, and carpooling of
personnel to staging areas and the Project area will be encouraged.

38

///\/




April 2016

5.

9 a)

9 b)

2

Aesthetically displeasing visual impacts of construction can be reduced by minimizing clearing of
vegetation.

Construction activities will take place within the designated hours which will be determined in
consultation with Parks Canada.

PUBLIC/STAKEHOLDER ENGAGEMENT & ABORIGINAL CONSULTATION

Indicate whether public/stakeholder engagement was undertaken in relation to potential
adverse effects of the proposed project:

OX No

O Yes (describe the process to involve relevant parties and indicate how comments
were taken into consideration).

Indicate whether Aboriginal consultation was undertaken in relation to potential adverse
effects of the proposed project:

OX No

O Yes (describe the process to involve relevant parties and how the results were taken
into consideration).

10. SIGNIFICANCE OF RESIDUAL ADVERSE EFFECTS

Residual adverse effects are defined as effects remaining after the mitigation measures are applied. In
determining significance, the following criteria were considered:

Direction;

Magnitude;
Geographic Extent
Duration/Reversibility,
Frequency; and,

Probability.

Project impacts that can be avoided or completely mitigated are not considered to have a residual impact,
and therefore, have not been rated or incorporated into the Signification of Residual Adverse Effects Table
(Table 7) below.
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Air Quality
Particulate Matter

The operation of construction equipment during construction activities associated with excavation, soil
stripping, tree clearing, and machinery emissions is anticipated to generate particulate matter from
construction equipment. These effects are predicted to be negative, low in magnitude, local in geographic
extent, short-term, certain, and not significant.

Aquatic Resources
Fish and Fish Habitat

There are several potential effects that could occur as a result of increased suspended sediment in Rogers
Creek and Connaught Creek. During instream work associated with the replacement of the two culverts,
sediment may be mobilized that will elevate TSS concentration in Rogers Creek. The effects of elevated
TSS would have a negative effect on fish behaviour but is unlikely to be present in such high concentration
as to cause physiological damage or mortality in Bull Trout and Mountain Whitefish. The successful
implementation of mitigation measures to monitor TSS and isolate the instream work spaces will reduce
the intensity and duration of elevated TSS. The effect of suspended sediment on fish behaviour,
physiological damage or mortality is expected to be local, short term, and not significant during construction.

Increased suspended sediment in Rogers Creek is also predicted to cause a residual effect of the change
in fish habitat quality or quantity due to the increase in suspended sediment during instream work. The
isolation of the instream work area and the TSS monitoring that will occur during instream work is predicted
to mitigate the intensity and duration of increased TSS, and conversely the effects of TSS on fish habitat.
Assuming the successful implementation of mitigation measures, the magnitude of this change is expected
to be low, local in geographic extent, short term, infrequent, and not significant.

Project activities could also affect concentrations of suspended sediment, salts, and hydrocarbons entering
Rogers Creek from surface water run-off from the Project area. The stormwater upgrades associated with
the Project are expected to reduce the concentration of suspended sediment entering Rogers Creek by
approximately 80% and as well as reduce between 90% to 95% of the free oil and hydrocarbon loading. In
Phase Il of the Project a concrete containment wall will be constructed around the eastem and northem
edges of the Compound that will mitigate migration of runoff and contaminants outside of the footprint of
the Compound. The reduction in suspended sediment is expected to create a positive change in the quality
and quantity of fish habitat as well as a positive change in water quality from the reduction of deleterious
substances entering Rogers Creek. The magnitude of this positive change on habitat quality and quantity
and water quality is expected to be moderate with a local geographic extent over a long-term duration with
a continuous frequency and a certain probability for both positive residual effects.

No residual adverse effects on aquatic resources are predicted as effective implementation of appropriate
mitigation is expected to reduce or eliminate the following potential effects:

e Change in the quality or quantity of fish habitat due to alteration of instream habitat. The existing

_instream footprint of the culverts is nearly identical to the footprint of the proposed culverts, and the

increase in culvert diameter and installation of open-bottom replacement culvert will provide
enhanced fish passage than existed within the smaller diameter culverts that are currently in place;

///\"‘
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° Change in water temperature as a result of vegetation clearing and retention of water in the
stormwater detention ponds being released into Rogers Creek.

® Change in water quality due to the potential release of deleterious substances from dewatering
watering that may be encountered during sanitary sewer excavation of removal of the existing
underground fuel tank; and,

) Physical damage to fish during instream work.

Flora
Invasive Plant Species (IAP)

A possible residual effect may occur to vegetation composition resulting from the potential introduction of
IAP. Several mitigation measures have been recommended in Section 8 and will serve to reduce impacts
from 1AP during construction. However, operations of the Project will require continuous monitoring and
management of these species indefinitely. The ability of IAP to colonize quickly and proficiently adjacent to
areas of disturbance is very efficient, and controlling these species can take substantial effort and cost to
effectively control them. During the operation of the Project, a low to moderate magnitude effect is expected
because 90% of the Project will occur on a previously disturbed footprint. The effect is predicted to be local,
long-term, infrequent, possible, and not-significant.

Riparian Vegetation

The residual effect of clearing riparian vegetation will change the quantity of riparian vegetation as a result
of Project activities. This residual effect is described as negative, low in magnitude, and local in geographic
extent because the clearing will only occur in the Project footprint. The effect is considered to be of medium-
term duration because the riparian zones will be re-vegetated as soon as practical following construction,
however, there will be a time delay before the riparian vegetation is functioning and able to provide value
to the aquatic ecosystem. The effect is determined to be not significant based on the mitigation measures
in place including limiting the footprint of the clearing area and the re-vegetation of the area after
construction.

Fauna

American Pine Marten

A predicted residual effect is expected for a change in suitable habitat due to vegetation clearing. Pine
Martens are commonly associated with mature coniferous forest and the clearing of 1.2 ha of mature
coniferous trees could have potential to remove Pine Marten habitat. The relative small size of the Project
footprint and the mobility of pine martens to use alternate forested areas determined the effect to be
negligible and not significant. '
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Department/Agency/Institution: Date of Request: 2016-03-
Parks Canada Agency 15
Expert's Name & Contact Information: Title: Ecologist Team Leader

Bryan Chruszcz, M.Sc.,

Mount Revelstoke and Glacier National Parks, Box 350
301 W. 3rd Street, Revelstoke, BC VOE2S0

Telephone 250-837-7560, Facsimile 250-837-

7536
Bryan.Chruszcz@pc.qc.ca
mailto;alexandra.taylor: .
ca

Expertise Requested: BIA review and data provision
Response: Provided feedback for BIA and data for inclusion

15. DECISION
Taking into account implementation of mitigation measures outlined in the analysis, the Project

is:
not likely to cause significant adverse environmental effects.

O likely to cause significant adverse environmental effects.

NOTE: If the Project is identified as likely to cause significant adverse effects, CEAA 2012 prohibits
approval of the Project unless the Governor in Council (Cabinet) determines that the effects are justified
in the circumstances. A finding of significant effects therefore means the Project CANNOT go ahead as

proposed.

FOR SARA REQUIREMENTS:

® There are no residual adverse effects to species at risk and therefore the SARA-Compliant
Authorization Decision Tool was not required

OR, the SARA-Compliant Authorization Decision Tool was used and determined:
0O There is no contravention of SARA prohibitions
O Project activities contravene a SARA prohibition and CAN be authorized under SARA

[ Project activities contravene a SARA prohibition and CANNOT be authorized
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16. RECOMMENDATION AND APPROVAL

2

Prepared by:

EIA author (name & position):

Golder Associates Ltd.

Bobby Bedingfield, Fisheries Biologist

Panagiota Athanasopoulos, Senior Hydrogeologist
BIA Reviewers;

Darryl Arsenault, Senior Fisheries Biologist

Date: 2016-04-05

Date:

AALL of (725

Name & position: (Field Unit Superintendent, Director of a
Waterway): Nicholas Irving, Field Unit Superintendent

Recommended by: Date:
Functional manager of the Project (name): Ron Larsen

N0l For. AP (0 20l
Apprm'red bl': v Date:

MPRIL (o 20lp

Signature:

gpold e

18. NATIONAL IMPACT ASSESSMENT TRACKING SYSTEM

O Project registered in tracking system

2 Not yet registered (CEAA 2012 requires PCA submit a report to Parliament annually. EIAs must
be entered in the tracking system by the end of April to enable reporting.

***Ensure that all required mitigation measures and conditions (e.g. follow-up monitoring
requirements) are included in project permits and authorizations***
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I * I Public Works and Travaux publics et
Government Services  Services gouvernementaux

Canada

Canada

PRELIMINARY HAZARD ASSESSMENT FORM

Project Number:

R. 076550.001

Location: Rogers Pass Maintenance Compound
Rogers Pass, BC
Date: October 18, 2016

Name of PWGSC Departmental

. . . Tom Dunphy
Representative and Senior Project PH (604) 775 6822
Manager:

Name of Client: Parks Canada
Name of Client Project Co-ordinator Ron Larsen

Site Specific Orientation Provided at Project Location  Yes [!] No C]

Notice of Project Required

NOTE:

Yes [m No C]

PWGSC REQUIRES A Notice of Project FOR ALL CONSTRUCTION WORK RELATED

ACTIVITIES

NOTE:

OHS law is made up of many municipal, provincial, and federal acts, regulations, bylaws and
codes. There are also many other pieces of legislation in British Columbia that impose OHS

obligations.

Important Notice: This hazard assessment has been prepared by PWGSC for its own project planning
process, and to inform the service provider of actual and potential hazards that may be encountered in
performance of the work. PWGSC does not warrant the completeness or adequacy of this hazard
assessment for the project and the paramount responsibility for project hazard assessment rests with the

service provider.

TYPES OF HAZARDS TO Potential Risk for: COMMENTS
CONSIDER
Examples: Note: When thinking about this pre-
Chemical, Biological, Natural, PWGSC, OGD’s, G°"1'2't:;b"° construction hazard assessment,
Physical, and Ergonomic or tenants c:,,t,.ac,ors remember a hazard is anything that

Listed below are common construction
related hazards. Your project may
include pre-existing hazards that are
not listed. Contact the Regional
Construction Safety Coordinator for
assistance should this issue arise.

may cause harm, such as

Yes

chemicals, electricity, working from
heights, etc; the risk is the chance,
high or low, that somebody could
be harmed by these and other
hazards, together with an indication
of how serious the harm could be.

No Yes No

1|Page
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Canada Canada

Typical Construction Hazards

Concealed/Buried Services (electrical,
| gas, water, sewer etc) Yes Yes
Slip Hazards or Unsound Footing Yes Yes
Working at Heights No No
Working Over or Around Water Yes Yes
Heavy overhead lifting operations,
mob\illsé cranes etc. 9P Yes Yes
Marine and/or Vehicular Traffic (site
vehicles, public vehicles, etc. ( Yes Yes
Fire and Explosion Hazards Yes Yes
| High Noise Levels Yes Yes
Excavations Yes Yes
Blasting No No
Construction Equipment Yes Yes
Pedestrian Traffic (site personnel,
tenants, visitors, pl(.lblic) Yes Yes
Multiple Employer Worksite Yes Yes E::&?;f{ ge%n;::rg)r:\mg;kelggsgaig.
Electrical Hazards Comments
Contact With Overhead Wires Yes Yes
Live Electrical Systems or Equipment | Yes Yes
Other:
Physical Hazards
Equipment Slippage Due To
SI%sz/Groung Fzn:go’nditions Yes Yes
Earthquake No No
Tsunami No No
Avalanche Yes Yes
Forest Fires Yes Yes
Fire and Explosion Hazards Yes Yes
Working in Isolation No No
Working Alone No No
Violence in the Workplace Yes Yes
| High Noise Levels Yes Yes
Inclement weather Yes Yes
| High Pressure Systems TBD
Other:
Hazardous Work Environments
Review and provide confined space
assessment(s) from PWGSC or
client confined space inventories.
Confined Spaces / Restricted Spaces Refer to PWGSC Standard on Entry
into Confined Spaces. Contact the
Regional Construction Safety
Coordinator.
Suspended / Mobile Work Platforms No No
Other:
2|Page
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Biological Hazards

Mould Proliferations

No

No

Accumulation of Bird or Bat Guano

Yes

Yes

Bacteria / Legionella in Cooling
Towers / Process Water

No

No

Rodent / Insect Infestation

No

No

Poisonous Plants

TBD

Sharp or Potentially Infectious Objects
in Wastes

Yes

Yes

Wildlife

Yes

Yes

Chemical Hazards

Asbestos Materials on Site

No

No

Designated Substance Present

No

No

Chemicals Used in work

Yes

Yes

Lead in paint

TBD

Mercury in Thermostats or Switches

TBD

Application of Chemicals or Pesticides

No

No

PCB Liquids in Electrical Equipment

No

No

Radioactive Materials in Equipment

Yes

No

Nuclear Densometer

Other:

Contaminated Sites Hazards

Hazardous Waste

TBD

Hydrocarbons

Yes

Yes

Metals

Yes

Yes

Other:

Security Hazards

Comments

Risk of Assault

No

No

Other:

Other Hazards

3|Page
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Other Compliance and Permit Requirements' YES | NO

Notes / Comments?

Is a Building Permit required? No

Is an Electrical permit required?

TBD

Is a Plumbing Permit required?

8D

Is a Sewage Permit required? No

Is a Dumping Permit required?

TBD (Materials to be disposed at an
offsite disposal facility)

Is a Hot Work Permit required? TBD
Is a Permit to Work required? Yes

Is a Confined Space Entry Permit required? TBD
Is a Confined Space Entry Log required TBD
Discharge Approval for treated water required TBD

Notes:

(1) Does not relieve Service Provider from complying with all applicable federal, provincial, and municipal

laws and regulations.
(2) TBD means To Be Determined by Service Provider.

Service Provider Acknowledgement: We confirm receipt and review of this Pre-Project Hazard
Assessment and acknowledge our responsibility for conducting our own assessment of project hazards,
and taking all necessary protective measures (which may exceed those cited herein) for performance of

the work.

Service Provider Name

Signatory for Service Provider

Date Signed

RETURN EXECUTED DOCUMENT TO PWGSC DEPARTMENTAL REPRESENTATIVE PRIOR TO ANY

WORK COMMENCING

4|Page
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Date 24-Mar-17
WE D L E R Estimator SBR
ENGINEERING Checked ARG

Wedler Project No. V15-0218/C
PWGSC - Class 'A' Cost Estimate PWGSC Project No.: R.076550.001
Maintenance Compound Infrastructure Improvements - Phase 2
Rﬂers Pass, Glacier National Park, BC

DESCRIPTION UNIT QUANTITY UNIT PRICE TOTAL PRICE
Site Mobilization & Demobilization l.sum 1 $250,000.00 $250,000]
Clearing & Grubbing
Swale ROW ha. 0.11 $20,000.00 $2,200]
Asphalt Resurfacing
Excavation - Off-site Crushing & Disposal (300mm thick) sg.m 16800 $22.50 $378,000
Place Subgrade Materials cu.m. 2400 $25.00 $60,000
Granular Base sq.m 22000 $20.00 $440,000
Tie Asphalt to Existing ea 1 $1,500.00 $1,500
100mm Asphalt Paving sg.m. 22000 $57.00 $1,254,000
Stormwater Management
Hydro Seeding sq.m 1200 $2.25 $2,700,
Proposed Concrete Lined Swales (8mm) lin.m. 30 $800.00 $24,000
Excavation - Offsite Disposal cu.m 100 $16.00 $1,600,
600mm Catch Basin each 6 $4,000.00 $24,000
200mm PVC Service Leads l.m 100 $200.00 $20,000
450mm HDPE Culvert l.m 75 $350.00 $26,250
1000mm HDPE Culvert l.m 100 $300.00 $30,000,
Concrete Headwall - Inlet each 2 $6,000.00 $12,000
Concrete Headwall - Outlet each 1 $4,500.00 $4,500
Rip Rap Armouring Class 10kg cu.m 20 $50.00 $1,000
Drain Rock (cobble) cu.m 795 $75.00 $59,625
Imported granular fill cu.m 3410 $20.00 $68,200]
Stormceptor 750 each 4 $24,000.00 $96,000
3152 Style Precast Chambers each 1 $9,000.00 $9,000
5212 Style Precast Chambers each 13 $17,500.00 $227,500
Trench Drain l.m 40 $125.00 $5,000
LTemporary Sediment Control ls 1 $25,000.00 $25,000
Contaminated Soil cu.m 100 $75.00 $7,500
Sanitary Replacement
100mm Sanitary Services L.m 60 $200.00 $12,000
200mm PVC l.m 230 $325.00 $74,750
1050 Manholes each 3 $7,500.00 $22,500
Temporary Paving sq.m 240 $55.00 $13,200
|Contaminated Soil cm 100 $75.00 $7,500
Snow Barrier Fence
Reinforced Concrete Panel Fence - 4m high
W360x110 HDG Post (supply) ea. 58 $3,000.00 $174,000
W360x110 HDG Post (install) ea. 58 $1,000.00 $58,000
3.65x2.00m Reinfocred Concrete Panels (supply) ea. 110 $1,500.00 $165,000
3.65x2.00m Reinfocred Concrete Panels (install) ea. 110 $600.00 $66,000
Reinforced Concrete Alfabloc Fence - 4m high l.m 125 $2,725.00 $340,625
Misc.
Concrete Vehicle Barrier l.m 75 $150.00 $11,250
Adjust Montoring Well Elevations ls 1 $5,000.00 $5,000
Reinforced Concrete Pad - Abrasive & Garage cu.m 90 $900.00 $81,000
Water Stand-pipe Ls 1 $7,500.00 $7,500
Maintenance Compound Improvements Works Sub-total $4,067,900]
|Add 10% Contingency $406,790]
Maintenance Compound Improvements Works Total $4,474,690]
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Wedler Project No. V15-0218/C
PWGSC - Class 'A' Cost Estimate PWGSC Project No.: R.076550.001

Maintenance Compound Infrastructure Improvements - Phase 2
Rﬂers Pass, Glacier National Park, BC

DESCRIPTION | unt | QUANTITY | UNITPRICE | TOTAL PRICE

Notes & Assumptions
- Taxes are not included. )
- Price shown is for construction labour and materials. :

£EE€Ce,

ESS/gh

- Fueling DEF system not included.

- Construction works proceed during summer months.

- Minimal deliterious material shall be encountered during earthworks.
- Excavated native material can be re-used for all other utility trenches.



