REVISED AGENDA - SPECIAL VICTORIA CITY COUNCIL

Thursday, April 12, 2018, 5:30 P.M.
Council Chambers, City Hall, 1 Centennial Square
Located on the traditional territory of the Esquimalt and Songhees People

Council is committed to ensuring that all people who speak in this chamber are treated in a fair and respectful
manner. No form of discrimination is acceptable or tolerated. This includes discrimination because of race,
colour, ancestry, place of origin, religion, marital status, family status, physical or mental disability, sex, sexual
orientation, gender identity or expression, or economic status. This Council chamber is a place where all
human rights are respected and where we all take responsibility to create a safe, inclusive environment for
everyone to participate.
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TO: Jas Paul, Assistant Director Engineering and Public Works, City of Victoria
FROM: Dave Clancy, Project Director, CRD Wastewater Treatment Project
DATE: April 5, 2018

SUBJECT: Capital Regional District — Wastewater Treatment Project City of
Victoria Licence Obligations — 50% Design Proposal

1. Purpose

The purpose of this memo is to present the City of Victoria with the 50% Design Proposal for the Clover
Point Pump Station Building exterior and Public Realm Improvements, and the Clover Forcemain and Cycle
Track alignment in accordance with the licence agreements between the Capital Regional District (“CRD”)
and the City of Victoria (“City”)."

2. Introduction

The Wastewater Treatment Project is being built to meet the provincial and federal regulations for treatment
of the Core Area’s wastewater by December 31, 2020 and consists of three main elements:

1. McLoughlin Point Wastewater Treatment Plant: Located at McLoughlin Point in Esquimalt, the
treatment plant will provide tertiary treatment to the Core Area’s wastewater. Tertiary treatment is
one of the highest levels of treatment available and produces a higher quality of effluent than
secondary treatment.

2. Residuals Treatment Facility: Residual solids from the wastewater treatment plant will be piped
to the Residuals Treatment Facility at the Hartland Landfill, where they will be turned into what are
known as “Class A” biosolids. These biosolids are a high quality by-product treated such that it is
safe for further use.

3. Conveyance System: The conveyance system refers to the “pumps and pipes” of the Wastewater
Treatment Project. This system will carry wastewater from across the Core Area to the treatment
plant. It will also send residual solids from the wastewater treatment plant to the Residuals
Treatment Facility.

The Wastewater Treatment Project is being funded by the Government of Canada, the Government of
British Columbia, and the CRD.

3. Project Background

The Wastewater Treatment Project (the “Project”) will provide the CRD’s Core Area with tertiary treatment
of wastewater that meets both provincial and federal wastewater regulations. The communities to be

1On February 22, 2017, the City and CRD entered into two licence agreements; one associated with the Clover Point
Pump Station entitled “Licence of Occupation — Clover Point Pump Station”, and the other associated with the Clover
Forcemain entitled “Licence of Occupation — Dallas Road Forcemain”.
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serviced by this Project include the City of Victoria, City of Langford, City of Colwood, District of Oak Bay,
District of Saanich, Township of Esquimalt, Town of View Royal, and the Songhees and Esquimalt Nations.

Provincial Municipal Wastewater Regulations (MWR) under the Environment Management Act came into
effect in 2012 to “protect public health and the environment”. The MWR prescribes the minimum standards
of municipal wastewater quality for marine water, fresh water or groundwater discharge.

Federal Wastewater System Effluent Regulations under the Fisheries Act establish effluent quality
performance standards. The objective is to decrease the level of deleterious and harmful substances
discharged through wastewater effluent. Facilities with discharge effluent quality not equivalent to or better
than the secondary treatment performance standards (such as Macaulay Point and Clover Point) are
required to upgrade to conformance prior to December 31, 2020.

In May 2016, the CRD established the Core Area Wastewater Treatment Project Board (“Project Board”)
to administer the Project. The CRD asked the Project Board to review the wastewater treatment issues
and, by September 2016, recommend to the CRD and senior levels of government a plan to comply with
the law and to preserve senior government funding.

In September 2016, the CRD Board approved the Wastewater Treatment Project, as recommended by the
Project Board. The Wastewater Treatment Project meets all of the goals that were established for the
Project Board by the CRD:

e meet federal requirements for secondary treatment by 20202 ;

e minimize costs to residents;

e optimize opportunities for resource recovery;

e reduce greenhouse gas emissions; and

e add value to the surrounding community and enhance livability of neighbourhoods.

The Wastewater Treatment Project Board has appointed a Project Team to manage the execution of the
Project.

4. City of Victoria — Technical Working Group

The Project Team and the City of Victoria (“City”) have established a Technical Working Group (“TWG”) to
provide a forum to ensure accurate technical information is available to City staff as project planning and
construction proceeds, and to ensure technical issues are raised, discussed and addressed and, where
possible, to coordinate municipal works with project construction.

The kick-off meeting for the TWG was held on April 24, 2017. The primary purpose was to review the Project
with City staff, outline the scope of the facilities within the City, and identify the key touch-points between
the City and the Project. There have been a number of TWG meetings since the kick-off meeting to review
items such as establishing procedures to satisfy the obligations in the various licence agreements between
the City and the CRD. A number of separate meetings were also held to review the Design Proposals and
the 50% Design Proposals for the Clover Point Pump Station Building exterior and Public Realm
Improvements, as well as the alignment of the Clover Forcemain and Cycle Track.

2The federal regulations require the region’s sewage undergo secondary treatment by December 31, 2020. The
McLoughlin Point Wastewater Treatment Plant is designed to go further and will provide tertiary treatment for all
wastewater flows from the Core Area. Tertiary treatment is one of the highest levels of treatment available and
produces a higher quality of effluent than secondary treatment.
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The CRD WTP’s Esquimalt and Songhees Liaisons have also participated in the TWG to review the 30%
Design Proposals and the 50% Design Proposals in order to provide a meaningful opportunity for the
Nations to contribute to the development of the Project. The CRD has also commenced working with the
Esquimalt and Songhees Nations and the City on the incorporation of Indigenous art into the Public Realm
Improvements at the Clover Point Pump Station and along the Cycle Track.

The Project Team will continue to hold regular meetings with the TWG throughout the course of the Project.

5. Clover Pump Station

The Clover Point Pump Station will be upgraded and expanded as part of the Wastewater Treatment
Project. The existing station pumps sewage directly into the ocean. The expanded pump station will pump
wastewater to the McLoughlin Point Wastewater Treatment Plant for tertiary treatment and provide bypass
pumping to the existing outfall during storm events.

The CRD WTP Team held a competitive procurement, via a Request for Proposals process, to secure the
design-builder for the Clover Point Pump Station. The procurement phase included two confidential
collaborative meetings with each of the shortlisted design-build proponents. In accordance with the terms
of the licence agreement, the City participated in these meetings to allow for their review and comment on
each proponent’s design proposal for the exterior of the Building and the Public Realm Improvements.
Proposals were received in August 2017 and the contract was awarded to Kenaidan Contracting Ltd
(“Kenaidan”) in November 2017.

The following sections summarize the obligations related to design of the Clover Point Pump Station, as
defined in the licence agreement between the City and CRD. It also presents Kenaidan’s 50% Design
Proposal for the Building exterior and Public Realm Improvements.

5.1 Licence Agreement (Clover Point Pump Station)

On February 22, 2017, the City and CRD entered into a licence agreement associated with the Clover Point
Pump Station entitled “Licence of Occupation — Clover Point Pump Station”. The agreement allows the
CRD to install, entrench, construct, expand, upgrade, operate, maintain, repair, replace and relocate the
existing wastewater pumping station. Under the agreement, the CRD agreed to:

e construct the Public Realm Improvements upon the Licence Area and the surrounding lands,
including a Public Plaza, a Bike Node, two (2) public washrooms, intersection improvements at
Clover Point Road and Dallas Road, new connecting walkways and pedestrian pathways, site
furnishings, wayfinding signage, and landscaping.

The licence agreement also set out certain obligations associated with the design development process,
payment of fees and public consultation. These requirements are summarized below, together with the
disposition of each (in italic font):

e present to City Council, in a public meeting, the Design Proposal for the exterior of the Building and
the Public Realm Improvements, and amend the Design Proposal as it relates to the Public Realm
Improvements in accordance with any recommendations of City Council. The CRD presented the
Design Proposal to the City of Victoria at the Committee of the Whole on December 14, 2017 and
the City approved the Design Proposals. Amendments resulting from City Council’s
recommendations have been incorporated into the 50% design, as summarized in Section 8.0.
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hold three (3) Design Workshops at the 30%, 50% and 90% design completion stages for City staff
and CRD to work collaboratively on development and finalization of the design details related to
the exterior of the Building and design of the Public Realm Improvements. The CRD has held the
30% and 50% Design Workshops with City staff. The Design Proposal was amended to address
comments received during the Workshops. The CRD is committed to holding the 90% Design
Workshop with City staff, which is tentatively scheduled for April 2018.

invite the Songhees and Esquimalt Nations to nominate a representative to participate in the Design
Workshops to provide meaningful opportunities to consider the Songhees and Esquimalt Nation’s
input in final design of the exterior of the Building and the Public Realm Improvements. The CRD
invited the Songhees and Esquimalt Liaisons to participate in the 30% and 50% Design Workshops.
The Songhees Liaison participated in the 30% and 50% Design Workshops, and the Esquimalt
Liaison participated in the 50% Design Workshop. The CRD is committed to inviting the Songhees
and Esquimalt Nations to participate in the 90% Design Workshop.

at the 50% design stage, present the design to City Council at a public meeting and to the Fairfield
Gonzales Community Association in a separate presentation, and amend the 50% Design Proposal
as it relates to the Public Realm Improvements in accordance with any recommendations of City
Council. The CRD presented the 50% design to the Fairfield Gonzales Community Association on
January 11, 2018. Public feedback, as well as the related amendments to the design, are
summarized in Section 8.0 of this memo. The CRD intends to present the 50% Design Proposal to
City Council at the Committee of the Whole on April 12, 2018.

submit the final design of the exterior of the Building and the Public Realm Improvements for City
staff approval. The CRD WTP is committed to submitting the final design for City staff approval.
The final design is scheduled to be ready for City staff approval in April 2018.

provide the City with a one-time payment of $75,000 for the maintenance of the public washrooms
to be constructed as part of the Public Realm Improvements. Payment will be provided by the CRD
upon completion of the Public Realm Improvement in accordance with the terms of the licence
agreement.

provide the City a one-time payment of $100,000 toward the construction of additional capital
improvements by the City. Payment will be provided after the Design Workshop at the 90%
completion stage and upon receipt of a report from City staff that outlines the community’s feedback
and the final improvements to be implemented by the City, all in accordance with the licence
agreement.

provide the Director of Engineering with a public engagement plan outlining how the CRD will
manage inquiries, complaints and correspondence from the public. The CRD WTP is committed to
providing the Director with a public engagement plan.

Additionally, the licence agreement sets out certain design requirements for the Pump Station, including a
conceptual plan for the Building exterior, as well as a concept plan and design guidelines for the Public
Realm Improvements. These design requirements are included in Appendix “A”. The Public Realm
Improvements, as defined in Clause 7.1 of the licence agreement, are summarized below.

construct and install the Public Plaza to be accessible to pedestrians and cyclists and replace the
existing public parking lot located above the existing pump station;

construct and install the Bike Node;

interpretative signage and wayfinding signs at the Public Plaza;

two replanted grassed open spaces to the west and east of the Public Plaza;
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e install, as part of the Public Plaza, street furniture and bicycle facilities including benches, bike
racks, a bike rack for maintenance and repair, and a drinking fountain;

e install a public washroom with two gender neutral washrooms, including all necessary sanitary
sewer, electrical, and water connections;

e construct intersection improvements at Clover Point Road and Dallas Road;

e construct a pedestrian path from Dallas Road alongside Clover Point Road and connecting to the
existing Clover Point Path; and

e construct a new connecting walkway and bike path across Clover Point Road to the Dallas
Road/Ross Bay Seawalk.

5.2 Design Proposal

This section presents the design basis for the Building exterior and Public Realm Improvements associated
with the Clover Point Pump Station, as proposed by Kenaidan. Drawings illustrating the design of the
Building exterior and Public Realm Improvements are included in Appendix “B”.

5.2.1 Existing Conditions and Site Usage

The current Pump Station is well blended into the landscape and covered with a gently sloped grassed
area. Several memorial benches have been located on prominent spots within this grassed area. The
grassed area ends along the east end of the facility at the top of a structural wall featuring a beautiful
natural stone finish. A small parking lot is currently in place just east of the intersection of Dallas Road
and Clover Point Road. Currently there are no pathways on site and pedestrians generally walk down the
Clover Point Park Road on the west side and around the base of the facility using the Dallas Road
Waterfront Trail to the east. The site is heavily used by pedestrians from the surrounding neighbourhood,
as well as users of Clover Point and the Waterfront Trail. Worn pedestrian “desire line” paths are evident
across the grassed area.

5.2.2 Design Approach

In addition to the Building exterior and Public Realm Improvements outlined in the licence agreement, the
Kenaidan team proposes further landscape improvements that they feel greatly improve the existing site
experience, the efficiency of the surrounding pedestrian networks and the site safety for the future users of
this popular vantage point. Key to all design decision making is the overall vision, and its resulting design
strategies for the Building exterior and Public Realm Improvements.

The Vision: Creation of a memorable destination public space designed to a level reflective of its
prominent location in the city.

Design of the Building and Public Realm Improvements focus on:

UNIQUE CONTEXT | Respond in a sensitive and complementary way to the site’s unique coastal edge-
context.

NEIGHBOURHOOD | The design will respect and enhance its neighbourhood interface.
INTEGRATION

MOBILITY The design will create an enhanced public realm that provides multiple
opportunities for pedestrians and cyclists, as well as being universally accessible.

GREAT The design will focus on creating connections that are responsive to current and
CONNECTIONS planned pedestrian and bicycle routes.
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AUTHENTICITY The design will celebrate the rich cultural heritage of the Songhees and
Esquimalt Nations. Additionally, appropriate local materials will be used and
opportunities for local art expression will be examined.

VITALITY The public realm design will prioritize environmental sustainability and material
SUSTAINABILITY | performance.

From observations of the existing site, it is apparent that pedestrian routes (desire lines) have been worn
into the ground as steep trails from the Dallas Road car park, down the grassy bank to the Seawalk below.
Recognizing the intent to further invite people to this point of prospect, the Kenaidan team felt it necessary
to go beyond the minimum design guidelines in the licence agreement and provide trail improvements that
offer safe, universally-accessible routes to the lower Ross Bay Seawalk.

As this new trail traverses the site to connect with the existing ramp and stairs and also to connect with the
proposed washroom, the opportunity arose to reinstate the current informal viewing area that exists above
the facility, with a new improved and safer lookout area at this newly created pedestrian node. The design
that arose out of these concepts is further described in Section 5.2.4.

5.2.3 Design Objectives
Key objectives of the design approach are summarized below.

1. Respond to client and project requirements

0 construct a ‘Viewing Plaza’ adjacent to the Dallas Road intersection and in proximity to the
existing car park location

o furnish plaza space with benches and drinking fountain

o0 provide other specified park furnishings, such as trash/recycling receptacles in
coordination with City Parks’ staff

o0 confine bike use to designated routes by way of bollard and/or signage

0 construct intersection improvements at the Clover Point Road and Dallas Road intersection

o0 construct a Bike Node (with a bicycle maintenance station and bike racks), west of the
improved intersection, and continue the Pedestrian/Bike path south, on the westerly side
of Clover Point Road to the Clover Point Park Path

0 construct a new Pedestrian/Bike path across Clover Point Road to the Ross Bay Seawalk

0 locate public washroom facility in a safe, visually prominent and universally-accessible area

0 maintain unobstructed views from higher vista points

2. Respond to site conditions, and make the site safe for all users

0 provide pedestrian connections where existing park-user desire lines are apparent
(noticeable “goat trails” traversing site)

o0 design these routes with the appropriate slopes and materiality and with guardrails where
building code requires (locate these routes and guardrails to achieve the objective of
improving site safety)

o provide a safe viewing area in combination with the improved pedestrian connections

0 match the existing stone-faced retaining walls when building the new retaining wall system
that flanks the lower seawall walkway, and repair the existing wall and stonework where
necessary

3. Minimize design interventions and potential site impacts and employ sustainable practices
0 minimize the use of singular purpose site furnishings, integrate site design elements where
possible, such as retaining walls being designed also as seating elements
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o0 pathway surface treatments should be permeable such as crushed fines and permeable
unit pavers in plaza spaces

0 proposed or altered topography should match or enhance the existing site and context

0 select soft and hardscaping materials to minimize maintenance costs

0 use locally sourced materials where possible

5.2.4 Proposed Design

The design, as presented in Appendix “B”, represents the Kenaidan team’s interpretation of the guidelines
and objectives in the context of this very special site. The building expansion has been incorporated
underneath a varied and vibrant public realm design.

The proposed design is highlighted by the provision of three prominent public gathering areas. The primary
viewing plaza is located on the eastern side of Dallas Road and Clover Point Park Road. The design
features in this area include permeable concrete brick pavers, four benches offering views out to Ross Bay,
a drinking fountain and protective leaning railing.

The second plaza area, on the west side of the Dallas Road and Clover Point Road intersection, is seen as
a transition area between the cycle track and new pedestrian sidewalk. The plaza also features permeable
concrete pavers, bike racks and a bicycle “maintenance kitchen”.

The third plaza is a lower plaza gathering area that provides built-in concrete wall edge seating at the
intersection of the multiple pathway connections. The surface of this area and adjacent walkways will be
high permeability compacted granular. There will also be another protective leaning railing along the ocean
side edge of this area.

The pathway system has been designed to ensure multiple connection points with the surrounding existing
pathway networks including Dallas Road, the Dallas Road Waterfront Trail along Ross Bay and the Dallas
Road Waterfront Trail through Clover Point Park.

The new public washroom has been strategically placed toward the south end of the pump station area at
the intersection of a new pathway connection between Clover Point Park and the Waterfront Trail along
Ross Bay. The washroom has been designed with the safety and security of users in mind, and features
two universally-accessible gender neutral washrooms and associated amenities.

The landscape treatment will be a shaping and creation of grass areas to respond to the hillside location
and where possible, provide specific mounding to soften and integrate the new washroom into the
landscape.

6. Clover Forcemain and Cycle Track

The Clover Forcemain will convey wastewater from the Clover Point Pump Station to Ogden Point. The
forcemain will have a total length of approximately 3.4 km from the Clover Point Pump Station to the harbour
crossing at Ogden Point.

The CRD engaged Stantec to prepare an indicative design of the Clover Forcemain and Cycle Track. The
CRD then engaged Kerr Wood Leidal (“KWL”) to review the indicative design, prepare detailed design
documents, and be responsible for fulfiling Engineer of Record duties as defined by the Association of
Professional Engineers and Geoscientists of British Columbia. The indicative design was completed in July
2017. KWL has completed their review of the alignment for the Forcemain and Cycle Track, and advanced
design of the works to the 50% stage.
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The following sections summarize the obligations related to design of the Cycle Track and the alignment of
the Clover Forcemain, as defined in the licence agreement between the City and CRD. It also presents
KWL'’s 50% Design Proposal.

6.1 Licence Agreement

On February 22, 2017, the City and the CRD entered into a licence agreement associated with the Clover
Forcemain entitled “Licence of Occupation — Dallas Road Forcemain”. The agreement allows the CRD to
install, entrench, construct, operate, maintain, repair and replace one or more systems of sanitary sewer
works, i.e. the Clover Forcemain. Under the agreement, the CRD agreed to

e construct a Cycle Track connecting Clover Point to Dock Street in accordance with the conceptual
plans and Design Guidelines in the licence agreement

The licence agreement also set out certain obligations associated with the design development process,
payment of fees and public consultation. These requirement are summarized below, together with the
disposition of each (in italic font):

e present the alignment of the Forcemain and Cycle Track and the Design Proposal to City Council
in a public meeting prior to the commencement of detailed design and amend the Design Proposal
in accordance with any recommendations of City Council. The CRD presented the Design Proposal
to the City of Victoria at the Committee of the Whole on December 14, 2017 and the City approved
the Design Proposals. Amendments resulting from City Council’s recommendations have been
incorporated into the 50% design, as summarized in Section 8.0.

e hold three Design Workshops at the 30%, 50% and 90% design completion stages for City staff
and CRD to work collaboratively on development and finalization of the design details related to
the Cycle Track. The CRD has held the 30% and 50% Design Workshops with the City. The Design
Proposal was amended to address comments received during the Workshops. The CRD is
committed to holding the 90% Design Workshop with City staff, which is tentatively scheduled for
April 2018.

e invite the Songhees and Esquimalt Nations to nominate a representative to participate in the Design
Workshops to provide meaningful opportunities to consider the Songhees and Esquimalt Nations’
input in the final design of the Cycle Track. The CRD invited the Songhees and Esquimalt Liaisons
to participate in the 30% and 50% Design Workshops. The Songhees Liaison participated in the
30% and 50% Design Workshops, and the Esquimalt Liaison participated in the 50% Design
Workshop. The CRD is committed to inviting the Songhees and Esquimalt Nations to participate in
the 90% Design Workshop.

e atthe 50% design stage, present the design and alignment of the Cycle Track and alignment of the
Forcemain to City Council at a public meeting and to the James Bay Neighbourhood Association
and the Fairfield-Gonzales Community Association in a separate presentation, and amend the 50%
Design Proposal with any recommendations of City Council. The CRD presented the 50% design
to the James Bay Neighbourhood Association and the Fairfield Gonzales Community Association
on January 10, 2018 and January 11, 2018 respectively. Public feedback, as well as the related
amendments to the design, are summarized in Section 8.0 of this memo. The CRD intends to
present the 50% Design Proposal to City Council at the Committee of the Whole on April 12, 2018.

e submit the final design and alignment of the Cycle Track for City staff approval. The CRD WTP is
committed to submitting the final design for City staff approval. The final design is scheduled to be
ready for City staff approval in April 2018.
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e provide the Director of Engineering with a public engagement plan outlining how the CRD will
manage inquiries, complaints and correspondence from the public. The CRD WTP is committed to
providing the Director with a public engagement plan.

Additionally, the licence agreement set out certain design requirements for the Forcemain and Cycle Track,
including conceptual drawings of the alignment for the Forcemain and Cycle Track along Dallas Road, as
well as the design guidelines for the Cycle Track. These design requirements are included in Appendix “C”
of this memao.

6.2 Forcemain Alignment

The CRD engaged Stantec to prepare an indicative design of the Clover Forcemain. In developing the
indicative design, Stantec evaluated route options, selected a preferred route for the forcemain, developed
the basis of design, prepared indicative design alignment drawings, and presented a construction cost
estimate. CRD then engaged KWL to review the indicative design, prepare detailed design documents, and
be responsible for fulfilling Engineer of Record duties as defined by the Association of Professional
Engineers and Geoscientists of British Columbia. The scope of KWL'’s work includes a technical review of
geotechnical factors affecting the indicative design.

To review the indicative design, KWL assembled an interdisciplinary team with expertise in the fields of
conveyance system design, geotechnical engineering, terrain analysis, marine construction, environmental
analysis, and civil engineering. In reviewing the indicative design, extensive consideration was given to the
geotechnical aspects of the design, as well as schedule, cost, archaeological, environmental, and
community impacts.

The KWL team agreed with the selection of Dallas Road as the recommended corridor for the Clover
Forcemain. The KWL team also concluded that the Forcemain can be designed, constructed and operated
in the Dallas Road alignment without affecting the Dallas Road Bluffs and without the bluffs affecting the
Forcemain. More information regarding how KWL reached this conclusion is included Section 7.0.

The following provides a general description of the alignment for the Clover Forcemain. The proposed
alignment conforms to the alignment that was defined in the licence agreement for the Dallas Road (Clover)
Forcemain. The alignment was established in consultation with City staff, and it was selected to avoid
environmental impacts, such as mature trees, and archaeological impacts.

Clover Point Pump Station to Circle Drive. The Forcemain commences at the Clover Point Pump Station.
The proposed alignment within this section runs under the Cycle Track, and under the grassed boulevard
immediately south of Dallas Road. In the vicinity of Circle Drive, the alignment shifts south of Dallas Road
to follow an existing utility corridor that runs through a vegetated area south of Dallas Road.

Circle Drive to Government Street. Along this stretch, the Forcemain will be located in the travelled portion
of Dallas Road. From Circle Drive to the Douglas Street intersection, the pipe will be situated under the
eastbound lane of Dallas Road. Through the Douglas Road intersection, the proposed alignment shifts to
the north side of Dallas Road to avoid the mature trees in the southern boulevard. There is a global high
point along the forcemain in this area that will require an air valve chamber and odour control facilities.
Consistent with the standards for the overall Project, any air that accumulates at this location will be treated
to levels that will not be discernable to the public. Between Paddon Avenue and Government Street, the
alignment moves southerly to the boulevard of Holland Point Park. Utility relocates will be required in this
stretch, particularly between the Douglas Road intersection and Government Street.
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Government Street to Lewis Street. The proposed alignment runs under the Cycle Track and is located
adjacent to the south side of Dallas Road, running under the boulevard of Holland Point Park.

Lewis Street to Dock Street. At Lewis Street, the Forcemain moves into the eastbound lane of Dallas
Road, and is offset to the north of the Cycle Track. The proposed alignment from Lewis to Dock Streets
remains within the eastbound lane of Dallas Road to maintain a safe setback from the James Bay Seawall.
Existing storm and sanitary sewers will need to be relocated in this segment of the Forcemain.

Dock Street to Ogden Point. Through this stretch, the proposed alignment of the Forcemain is within the
eastbound lane of Dallas Road. A valve chamber will be located within Ogden Point, complete with odour
control facilities that will treat any air that may accumulate in the forcemain to levels that will not be
discernible to the public. The alignment has been selected to mitigate impacts on the mature trees that line
both side of Dallas Road. Additional details regarding impacts on trees can be found in Section 6.3.5, as
well as the Arborist Report. The proposed alignment extends through previously recorded archaeological
site DcRu-75, which is a multicomponent site including shell midden, earthwork features, steaming pits, fire
altered rock, lithics, faunal remains, and burials. The site also includes human remains that have been
reburied near the corner of Dallas Road and Montreal Street — and construction of the forcemain will not
disturb or impact the reburial site.

6.3 Cycle Track

The cycle track will extend from Dock Street to Clover Point along the south side of Dallas Road, with
physical separation from motor vehicles and also separation from pedestrian sidewalks or paths. This
section presents the design basis for the Cycle Track alignment, as proposed by the KWL team.

6.3.1 Design Objectives

Key objectives of the design approach are:
e meet requirements per the Licence of Occupation

o safety for all users

e adhere to Victoria’s Official Community Plan; recognize that in the transportation hierarchy the
priority is pedestrians highest, followed by cyclists, then motorists (in order from transit, commercial
vehicles, to finally single occupancy vehicles).

e provide a continuous cycling facility that is suitable for all ages and abilities

6.3.2 Design Criteria

In addition to the cycle track specifications, design criteria for all roadway features are a consideration to
ensure appropriate accommodation of all users and modes as part of the design. The following are the
design criteria used for establishing the cycle track alignment.

Cycle track width:
e  3.0m minimum (typical). Absolute minimum of 2.5m in short-segment pinch points.

Buffer width between cycle track and road:

e Desirable minimum: 1.0m (or 1.5m min. for treed landscaping)

e Limited width / pinch-point areas: 0.6m adjacent to moving vehicles, 0.75m adjacent to parked cars
On-street parking:

e 2.5m a suitable width for a typical parking lane

10

10
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Drive lanes with buses:
e 3.3m minimum where accommodating buses (typical)

Sidewalks:
e 1.5m minimum is typical in Victoria; 1.8m — 2.0m preferred

6.3.3 Design Constraints

In some areas the available width is constrained, which may require deviation from preferred criteria
dimensions or alterations to alignments of sidewalks, the cycle track, on-street parking (width or angle of
parking), and/or road lanes. Specific design constraints include:

e north curb line is to remain undisturbed, where possible; this is the effective design limit for
incorporating the design elements (cycle track plus south sidewalk, drive lanes, and on-street
parking).

e south side constraints vary by segment. Specific constraints include:

0 Seawall (limiting available space) between Dock St and Lewis St.

0 Large mature trees adjacent to Dallas Road between Government St and Paddon Ave.

0 Space limitations at Paddon Avenue, between the north side of the road and retaining wall
/ concrete railing as well as the Dallas Road bluffs.

0 Space limitations at Douglas Street and the Dallas Road bluffs.

o Above ground utilities (e.g. light standards, fire hydrants).

6.3.4 Proposed Alignment

The following provides a general description of the alignment for the Cycle Track. Drawings illustrating the
50% design and alignment for the Cycle Track are included in Appendix “D”.

Dock Street to San Jose Avenue. In this section the Cycle Track is adjacent to the existing south sidewalk
that abuts the seawall. This section has limited width overall, and dimensions meet the recommended
minimum design criteria for all features (1.8m sidewalk, 3.0m cycle track, 0.8m buffer, 3.3m drive lanes,
2.5m parking). Modifications are required to the current parking arrangement and layout on the south side
of Dallas Road to accommodate the Cycle Track. Options to mitigate parking impacts were considered with
the City and are addressed in Section 6.3.5.

Boyd Street to Menzies Avenue. This section has two Cycle Track alignment zones: the seawall section
west of Lewis Street, and a Holland Point Park section east of Lewis Street.

In the seawall section, the Cycle Track is adjacent to the existing south sidewalk that abuts the seawall.
This section has limited width overall, and dimensions meet the minimum recommended design criteria for
all features (1.8m sidewalk, 3.0m cycle track, 0.8m buffer, 3.3m drive lanes, 2.5m parking). Modifications
are required to the current parking on the south side of Dallas Road. Options to mitigate parking impacts
were considered with the City and are addressed in Section 6.3.5.

In the park section, the Cycle Track will abut a pedestrian sidewalk. The alignment is contained off-street

in the existing boulevard area; there is no change to the road cross section in this area. The sidewalk is
1.5m, the cycle track is 3.0m, and the buffer is 2.25m.
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South Turner Street to Government Street. This section is within Holland Point Park west of Government
Street and adjacent to Harrison Yacht Pond east of Government Street. The cycle track will abut a
pedestrian sidewalk. The alignment is contained off-street in the existing boulevard area; there is no change
to the road cross section in this area. The sidewalk is 1.5m wide, the cycle track is 3.0m and the buffer is
generally 2.5m wide, except it is 1.0m along the angled parking frontage and 0.6m wide in certain areas
where required to avoid trees.

There are two trees adjacent to Harrison Yacht Pond and four large mature trees at the east end of this
section. The horizontal alignment of the cycle track and sidewalk has been adjusted in this area to preserve
these trees.

Paddon Avenue to Douglas Street. In this section, there are typical alignment segments and two
segments with space limitations: one at Paddon Avenue and one at Douglas Street.

In the typical segments, the cycle track will abut a relocated pedestrian sidewalk. The alignment is contained
off-street in the existing boulevard area; there is no change to the road cross section in these areas. The
sidewalk is 1.5m wide, the cycle track is 3.0m and buffer is generally 1.0m wide, but 0.6m wide in certain
areas where required to avoid trees.

At Paddon Avenue, there is limited width and a geotechnical constraint that prohibits placement of fill on
the bluffs to widen the road to accommodate the Cycle Track. Additionally, a stand of trees immediately
east of the east end of the concrete railing has been identified for preservation. Therefore, the cycle track
alignment through this section encroaches onto Dallas Road, which requires shifting of the drive lanes of
Dallas Road to the north. This necessitates modifications to the parking through the pinch point area, which
has been given careful consideration in the overall design development to mitigate parking loss. A short
section adjacent to the trees just east of Paddon Avenue requires narrowing the cycle track to 2.7m wide,
with a 0.6m buffer and 3.3m drive lanes.

At Douglas Street, there is also limited width and the same geotechnical constraint. The cycle track
alignment encroaches slightly onto Dallas Road, which requires a slight shift of the drive lanes. However
no loss of on-street parking is anticipated in this area due to the available width and current parking extents.
A minimum of 1.5m sidewalk, 3.0m cycle track, and 1.0m buffer are maintained in this section along with
drive lane widths that exceed minimum criteria values.

East of Douglas Street, the cycle track alignment follows a route further south from Dallas Road through
the brush area, in order to avoid the large mature trees that abut the south curb of Dallas Road. The
pedestrian path alignment shifts south and away from the cycle track at this point as well (and remains
separated from the cycle track alignment all the way east to Clover Point).

East of Douglas Street / Beacon Hill Park. In the west section, the cycle track alignment is through the
brush south of Douglas Street. At the east end, immediately beyond the mature trees, the cycle track
approaches the south edge of Dallas Road, and is separated from the roadway and existing on-street
perpendicular parking. At the easterly limit of this section, the alignment encroaches into the existing angled
parking to avoid a treed area. This will necessitate modifications to the parallel parking for a portion of the
area, which has been given careful consideration in the overall design development to mitigate parking
loss.

Circle Drive to Cook Street. The alignment is generally away from Dallas Road in this section and does

not impact the roadway. It veers south and follows a utility corridor between two treed areas. A connection
will be provided to the Circle Drive cycle track.
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Cook Street to Clover Point Pump Station. The alignment is offset from Dallas Road in this section and
follows the forcemain alignment up to Clover Point. At the east end the design will tie into the Clover Point
Pump Station site design.

6.3.5 City of Victoria Design Considerations

There are a number of design considerations that require direction from City staff. The following is a
summary of these design considerations.

Parking Impacts. The Cycle Track alignment presented at the Committee of the Whole in December 2017
identified the need for modifications to parking along the James Bay Seawall, and sections of Dallas Road
between Paddon Avenue and Douglas Street. Based on feedback from Council, the CRD WTP Team and
City staff worked together to mitigate parking loss, including development of options to retain angle parking
on Dallas Road from Dock Street to Lewis Street. This led to an assessment of the following three (3)
options:

e Option 1: Parallel parking;
e Option 2: Angle parking (at 45 degrees) with bulges at four intersections; and
e Option 3: Angle parking (at 45 degrees) with bulges at two intersections.

The Cycle Track alignment presented at the Committee of the Whole in December 2017 was based on
Option No. 1. In accordance with the terms of the Licence Agreement, the design was based on fitting the
Cycle Track within the existing Dallas Road pavement structure. As a result, it was necessary to convert
the existing angled parking along the James Bay Seawall to parallel parking.

Based on feedback from City Council at the December 2017 Committee of the Whole, City staff and the
CRD WTP Team developed two additional options to mitigate the parking impacts associated with Option
No. 1. Both options allow the angle parking along the James Bay Seawall to be retained, with Option 2
including curb extensions for pedestrian crosswalks at four intersections and Option 3 including curb
extensions for pedestrian crosswalks at two intersections. Both options require widening of Dallas Road to
maintain the existing parallel parking on the north side of street. The widening is limited to the existing
grassed boulevard between the curb and sidewalk on the north side of Dallas Road.

The CRD WTP Team, working with City staff, developed concept drawings showing the parking
arrangements for each of the three options. In January 2018, the CRD WTP presented the three options to
the James Bay Neighbourhood Association and the Fairfield Gonzales Community Association.

The City has provided a report to Council to quantify the parking impacts related to the Cycle Track
alignment. It is expected that Council will consider the City report at the April 12, 2018 Committee of the
Whole, and that the recommended option will be established as a result of the meeting. The CRD will
advance the recommended option in the 90% design.

Tree Impacts. The alignment of the Cycle Track runs through the brush, south of Dallas Road, at two
locations, generally across from: (1) the Douglas Street intersection, and (2) Camas Circle Drive. This
alignment was selected to avoid large, mature trees that are immediately adjacent to Dallas Road, and it is
the same alignment that was selected as the design basis in the Licence Agreement. The alignment of the
Clover Forcemain remains within the north side of Dallas Road through the Douglas Street intersection,
and it follows the Cycle Track alignment through the brush across from Camas Circle Drive.

As part of design development, KWL was required to assess the impacts that the Cycle Track and
Forcemain alignment may have on the trees along Dallas Road. The arborist report, which is included in
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Appendix “E”, supports the recommended alignment for the off-road section of the Cycle Track through the
Douglas Street intersection and Camas Circle Drive.

Cycle Track Lighting. The design specifications, as set out in the Licence Agreement, indicate that the
lighting along the Cycle Track should be designed to mitigate public safety concerns and incorporate Crime
Prevention through Environmental Design (CPTED) principles.

Currently, the existing lighting along Dallas Road does not meet CPTED principles, which requires the
lighting to provide facial recognition at a distance of 10 metres. KWL has estimated that approximately 300
additional lights, at a spacing of 10 m, would be required along the Cycle Track alignment to meet CPTED
requirements. Installing lighting to CPTED requirements along the entire length of Dallas Road could
increase light pollution to levels that may be unacceptable to the City and/or the public. As such, it may be
more effective to provide lighting in the two areas where the Cycle Track shifts away from the road.

The level of lighting along the Cycle Track is at the City’s discretion, and the CRD WTP Team is prepared
to implement the lighting requirements as recommended by the City.

Pedestrian Connectivity and Safety. The Licence Agreement includes requirements to incorporate safety
improvements for pedestrian crossings, linkages to existing crosswalks and connections to the Dallas Road
waterfront pathway. It also stipulates the need to incorporate site furnishings, including a bike rack and
bench, a minimum of six key intersections. The CRD WTP, working together with City staff, have assessed
the requirements for pedestrian crossings and safety as summarized in Appendix F. The requirements for
pedestrian connectivity and safety, including the location of crosswalks, is at the City’s discretion, and the
CRD WTP Team will implement the requirements as recommended by the City.

Barrier Fencing. The Licence references that barrier fencing shall be placed between off-leash dog areas
and the Cycle Track. One option that KWL presented to the City (at the 50% Design Workshop) includes
the use of split rail fence and/or dense, low-maintenance shrubs to provide separation at key locations
along the Cycle Track, with the remaining areas being left open for access. This option, which is shown in

Appendix G, forms the basis of the 50% Design Proposal. The requirement for barrier fencing is at the
City’s discretion, and the CRD WTP Team will implement the barrier fencing as recommended by the City.

7. Geotechnical Assessment (Dallas Road Bluffs)

The City of Victoria, at the May 11, 2017 Council meeting, passed the following resolution related to Dallas
Road Waterfront Geotechnical Monitoring.

Put in place risk mitigation measures to protect the Dallas Road Bluffs during construction including but
not limited to:

a. Assembling an interdisciplinary team to study and address the protection of the bluffs.

b. As part of the detailed design of the conveyancing, include a plan for the preservation of the
bluffs.

And that the Project Board report out to the public at one of their regular community meetings, to the
JBNA and to Victoria City Council on the measures outlined.

In response, the Project Board and Project Team committed to the following:

Geotechnical investigations and monitoring will take place along Dallas Road with an enhanced focus
on the shoreline and bluffs prior to, during and after the construction of the Clover Point Forcemain and
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related pipework. The geotechnical investigations will include a series of test holes drilled along the
pipe alignment to establish existing geological conditions and to collect samples for laboratory testing
and use in establishing geotechnical design parameters for the pipe and bluff stability analysis. The
geotechnical monitoring will include the installation of instruments near the bluffs and along the pipe
alignment. Recordings from these instruments will be used to monitor conditions during the construction
and post-construction phase of the project.

The design process for the conveyance system from Ogden Point to Clover Point (the Clover
Forcemain) has begun. It includes the development of an indicative design and a final design. Stantec,
as the owner's engineer, will undertake the indicative design. Another qualified engineering firm (which
we will call the 'Second Engineering Firm") will review the indicative design and prepare the final design.
Both firms will have input into the undertaking of, and access to the outcome of, geotechnical
investigations and monitoring outlined above.

Specifically, the Project Team will competitively-procure the Second Engineering Firm to review the
indicative design and prepare the final design. This firm will have expertise in the fields of geotechnical,
terrain analysis, environmental and civil engineering. The firm will be provided with the indicative design
and the results of the geotechnical investigations undertaken to-date, and will be responsible for
reviewing that work as part of developing the final design. They will also be responsible for fulfilling the
duties of Engineer of Record as defined by the Association of Professional Engineers and Geoscientists
of British Columbia (APEGBC). Professional members of the firm and their qualifications will be noted
as part of their work.

As part of their scope of work, the Second Engineering Firm will prepare a plan to mitigate any impacts
on the bluffs during construction. As noted, this plan will include post-construction monitoring for 12
months following completion of construction.

Reports detailing the results of the geotechnical investigations and the indicative alignment will be
complete in the fall of 2017. The Project Team will report on these to the public at one of their regular
community information meetings, to the James Bay Neighbourhood Association and to Victoria City
Council. Results will also be posted on the Project website.

In keeping with the requirements of the May 11, 2017 resolution to report out to City of Victoria Council, the
following summarizes the progress that the Project Team has made regarding the plan outlined above.

1. Geotechnical investigations have been undertaken along Dallas Road with an enhanced focus on
the shoreline and bluffs. The geotechnical investigations included:

o twenty four (24) boreholes drilled along the forcemain alignment, with samples sent for
laboratory testing;

o three (3) slope inclinometers (one near Paddon Avenue, and two near Douglas Street);
and

o0 one (1) standpipe piezometer with two nested groundwater monitoring wells near Douglas
Street.

The results of the geotechnical investigations were used to establish existing geological conditions
and geotechnical design parameters for the pipe and bluff stability analysis.

In preparation for geotechnical monitoring during and after construction of the Clover Forcemain,
instruments have been installed near the bluffs and along the pipe alignment. Recordings from
these instruments will be used to monitor conditions during the construction and post-construction
phases of the Project.
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2. Design of the Clover Forcemain has been advanced. As laid out above, the design process includes

development of an indicative design by Stantec, as the owner’s engineer, and a final design by a
second engineering firm.

The Project Team has competitively-procured a design engineering team led by Kerr Wood Leidal
(KWL) to undertake the responsibilities of the second engineering firm: namely, to review the
indicative design, prepare the final design, and be responsible for fulfilling the duties of the Engineer
of Record as defined by the Association of Professional Engineers and Geoscientists of British
Columbia (APEGBC).

The KWL team has assembled an interdisciplinary team with expertise in the fields of geotechnical,
terrain analysis, environmental, and civil engineering. The KWL team has completed a geotechnical
assessment of the Clover Forcemain. The assessment included a review of the indicative design
and the results of the geotechnical investigations undertaken to-date, as well as a number of
previous studies and technical reports.

The KWL team agreed with selection of the Dallas Road alignment, and their geotechnical
assessment concluded that the Forcemain can be designed, constructed and operated in the Dallas
Road alignment without having an adverse environmental or geotechnical impact on the bluffs (and
without the bluffs affecting the Forcemain). The KWL team has conducted supplement geotechnical
investigations and analysis to inform the detailed design, which include:
o five (5) sonic test holes were drilled along key areas of the Forcemain alignment including
two (2) at the James Bay Seawall, and one (1) each at Paddon Avenue, Douglas Street,
and in Beacon Hill Park across from Cook Street.

Details of the geotechnical assessment were documented in the KWL report entitled “Clover
Forcemain Geotechnical Summary”, which is included in Appendix “H” of this memo. The report
includes also includes a summary of the credentials and qualifications of the KWL interdisciplinary
team of experts.

The KWL report outlining the results of the geotechnical assessment of the Clover Forcemain
alignment, including the geotechnical investigations to-date, was posted to the Project website on
November 27, 2017.

The Project Team reported the results of the geotechnical assessment to the public at the
November 27, 2017, January 10, 2018, and January 11, 2018 community meetings.

The Project Team remains committed to completing the following:

8.

1.

Geotechnical monitoring along Dallas Road with an enhanced focus on the shoreline and bluffs
during and after the construction of the Clover Forcemain, including post-construction monitoring
for twelve (12) months following completion of construction.

As part of finalizing the design, the KWL led team will prepare a plan to mitigate any impacts that

construction may have on the bluffs. KWL will monitor the construction contractor’s adherence to
the plan.

Consultation and Feedback

The licence agreements for the Clover Point Pump Station and the Dallas Road Forcemain identified
specific requirements for presentation to the City Council, as well as consultation with the James Bay
Neighbourhood Association and the Fairfield Gonzales Community Association including:
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e present the Design Proposal to City Council in a public meeting prior to commencement of
detailed design, and amend the Design Proposal in accordance with any recommendations of
City Council.

o atthe 50% design stage, present the design to City Council at a public meeting, and to the James
Bay Neighbourhood Association and the Fairfield Gonzales Community Association in a separate
presentation, and amend the 50% Design Proposal with any recommendations of City Council.

This section summarizes the consultation undertaken by the CRD WTP Team and the feedback received.
It also includes a summary of the amendments that were incorporated into the 50% Design Proposal.

8.1  City Council Public Meeting

On December 14, 2017, the CRD WTP attended the City of Victoria Committee of the Whole to present the
Design Proposal for the Clover Point Pump Station Building exterior and Public Realm Improvements, and
the Dallas Road Forcemain alignment and Cycle Track design and alignment. The Committee received the
report from the CRD WTP and passed the following motion:
1. That Council receive the report for information.
2. That Council request that the CRD Project team work with staff to:
a. soften the interface between the lower foreshore walkway at Clover Point and the loading
bays / retaining walls, recognizing the context of a waterfront park;
b. improve the quality of materials / design of the lower foreshore walkway, so that it presents
and functions effectively as a pedestrian walkway in a waterfront park;
c. report back on the current parking demand on Dallas Road from Dock Street to Lewis Street
3. That Council direct staff to refer the plan to the Active Transportation Advisory Committee.

The CRD considered items 2a, 2b and 2c from the Committee’s motion and the following amendments
were incorporated into the 50% Design Proposal.

Summary of Council Recommendations and Design Amendments

Committee Recommendation Desigh Amendments

a. soften the interface between the lower The Design Concept for the Clover Point Pump Station
foreshore walkway at Clover Point and set out in the licence agreement included a Gathering /
the loading bays / retaining walls, Dismount Area for the Cycle Track, and a Viewing
recognizing the context of a waterfront Plaza with benches. In addition to these licence
park; requirements, the 50% Design Proposal includes:

a. provision of a Lower Plaza Viewing and Rest Area
that softens the hardscaping of the pump station;
trails and pathways to connect the gathering areas
in the upper plaza with the lower foreshore
walkway to integrate the pump station with the
waterfront park;

c. screening of loading bays in a manner to provide a
consistent exterior finish along the east facing
portion of the pump station; and

d. modifications to the lower retaining wall to reduce
the massing and profile to recognize the context of
a waterfront park.

b. improve the quality of materials / design b
of the lower foreshore walkway, so thatit | =~
presents and functions effectively as a
pedestrian walkway in a waterfront park;

c. report back on the current parking The CRD WTP Team worked with City staff and
demand on Dallas Road from Dock developed two options that would retain the angle
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Committee Recommendation Design Amendments

Street to Lewis Street parking on Dallas Road from Dock Street to Lewis
Street. Both options require widening of Dallas Road
(within the grassed boulevard between the curb and
sidewalk) to maintain the existing parallel parking on
the north side of the street.

The City has provided a report to Council to quantify
the parking impacts. It is anticipated that Council will
consider the City staff report at the April 12, 2018
Committee of the Whole, and establish the preferred
option. The CRD WTP Team will implement Council’s
preferred option.

8.2 Community Consultation

The Wastewater Treatment Project held a community consultation from January 10 — 31, 2018 regarding
the proposed design for the Clover Point Pump Station Building exterior and Public Realm Improvements,
and the Dallas Road (Clover) Forcemain alignment and Cycle Track design and alignment.

Notification of opportunities to participate in the consultation included:

¢ Invitation Mail Drop: mailed to 13,097 residents and businesses in James Bay and Fairfield
Gonzales in advance of the consultation period.

¢ Invitation Emails and Notification to Stakeholders: 259 stakeholders who had signed up for
the Project distribution list were notified of the engagement and opportunities for participation by
email.

¢ Project webpage: dedicated project webpages provided information about the project, and how
to provide feedback. Consultation materials were available throughout the consultation period.

8.2.1 Consultation Participation
There were a total of approximately 630 participant interactions during the community consultation:

o 280 people attended two community meetings that were open to the public
e 346 completed feedback forms were received (304 online, 42 hardcopy); and
e 4 open ended submissions were received (2 hardcopy, 1 email and 1 phone call)

8.2.2 Community Meeting Key Results

As part of the consultation, the CRD WTP held two community meetings in Victoria. Below are the key
themes:

Meeting Key Themes

James Bay Neighbourhood
e Participants expressed concerns about loss of parking spots

, on Dallas Road and at Clover Point.
James Bay New Horizons o o i ) .
o Participants were divided in their support and opposition of

the cycle path.

Wednesday, January 10, 2018
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7:00 p.m. —=9:00 p.m. e Participants were interested in safety and accessibility
measures of the cycle path.
Approximately 150 participants e Participants expressed concerns for vegetation, as well as

mature trees along the cycle path and forcemain alignment.

Fairfield Gonzales Community e Participants expressed concerns about loss of parking spots

on Dallas Road and at Clover Point.

Cook Street Village Activity Centre | 4  participants were interested in the cycle path, especially
safety for cyclists.

Thursday, January 11, 2018 e Participants wanted to learn more about off-leash dog areas
7:30 p.m. - 9:30 p.m. and fencing.

e Participants were interested in accessible parking spaces for

Approximately 130 participants residents with mobility needs.

A feedback form was distributed at these meetings that participants could hand in or mail to the CRD Project
office at their convenience. The feedback form was also posted to the Project website from January 10 -
31, 2018.

8.2.3 High-Level Feedback Form Results

The following is a high level summary of the public feedback received from the consultation process. The
full Consultation Feedback Report is included in Appendix I.

1. Please indicate your level of agreement with the overall proposed design of the Clover Point
Pump Station building exterior.

Strongly Agree 43%
Somewhat Agree 32%
Neither Agree Nor Disagree 17%
Somewhat Disagree 3%
Strongly Disagree 5%

2. Please indicate your level of agreement with the overall design of the public space
improvements at Clover Point.

Strongly Agree 42%
Somewhat Agree 32%
Neither Agree Nor Disagree 11%
Somewhat Disagree 8%
Strongly Disagree 8%
3. Please indicate your level of agreement with the design and alignment of the proposed cycle

path.

Strongly Agree 49%
Somewhat Agree 10%
Neither Agree Nor Disagree 4%
Somewhat Disagree 10%
Strongly Disagree 28%
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8.24

Parking Options for Dallas Road between Dock Street and Lewis Street. Please indicate your
preferred parking option by ticking the appropriate box:

Option 1 (parallel parking)

15%

Option 2 (angled parking, four curb extensions,
improved pedestrian and cycle connectivity)

44%

connectivity)

Option 3 (more angled parking, two curb
extensions, less pedestrian and cycle

41%

Design Amendments

The following is a summary of public feedback that was specifically related to the design of the Clover Point
Pump Station Building exterior and Public Realm Improvements and the Dallas Road (Clover) Forcemain
alignment and Cycle Track design and alignment. The summary also identifies the design amendments
that were incorporated into the 50% Design Proposal.

Summary of Public Feedback and Design Considerations

Public Feedback

Design Considerations

Participants expressed concern about
parking loss for residents, seniors, and
people who come from outside Victoria

The CRD WTP Team and City staff have worked to develop
two options that maintain angle parking to mitigate parking
loss. It is expected that the preferred option will be
established at the April 12, 2018 Committee of the Whole.
CRD WTP Team will implement Council’s preferred option.

Participants offered various suggestions
regarding design of Clover Pump
Station Building exterior and Public
Realm Improvements, including:

The pump station exterior should
blend with the site and the
surrounding area (and avoid use of
concrete or brick)

The 50% Design Proposal includes modifications to lower
the retaining wall to reduce the massing and profile to better
blend the exterior with the site and the surrounding area.
The modifications reduce the use of concrete and stone.

The pump station facility should be
designed so people can see inside

The 50% Design Proposal is based on the Design Concept
that was included in the licence agreement. The Design
Concept was based on maintaining the architectural finish
of the existing pump station in order to better blend one
exterior into the site and surrounding area. Modifications to
allow people to see inside the pump station would require a
significant structural retrofit and is not feasible.

Provide ramps connecting the two
levels of the pump station

The trails and pathways connect to the existing ramps that
connect the upper plaza level with the lower foreshore
walkway. Spatial limitations prohibit ramps in closer
proximity to the pump station.

Washroom design improvements,
e.g. location should be more
convenient (less tucked away),
locked at night/monitored, add more

The design requirements for the washroom were
established by the City in the licence agreement. The 50%
Design Proposal, including the number of washrooms, is

based on input from the City. The design includes security

20

20



Memo

C IE D Wastewater
Treatment Projecl

Public Feedback

Design Considerations

washrooms

features, such as a roll down shutter to lock up the
washroom night.

The location, as defined in the licence agreement, was
selected to minimize visual impacts and sightlines from
Dallas Road. Moving the washroom to a more prominent
location is not considered feasible, as it would necessitate
revisions to the vision for public space improvements
presented in the 50% Design Proposal (and 74% of the
public agreed or strongly agreed with the proposed design).

e Continue the walking path around
the end of Clover Point

Walkway improvements outside the limits of the Clover
Point Pump Station were not contemplated in the design
requirements in the licence agreement, but could be
considered by the City as part of the additional capital
improvements.

e Add architectural or landscaping
features, such as public art or native
plants and signage, e.g. First
Nations historical and archaeological
significance, bird/plant information

The scope of the Public Realm Improvements includes
landscaping features, such as public art and signage. The
CRD WTP Team is working with the Songhees and
Esquimalt Liaisons to develop these features. Refer to
Section 9.0.

e Move viewing plaza and other
amenities further away from Dallas
Road

Locations for the viewing plaza and other amenities were
set out in the licence agreement to integrate and enhance
the connectivity between the existing trails and pathways at
Clover Point and the Public Realm Improvements. Moving
the viewing plazas and other amenities is not considered
feasible, as it would necessitate revisions to the vision for
public space improvements presented in the 50% Design
Proposal (and 74% of the public agreed or strongly agreed
with the proposed design).

Participants offered various cycle path
and cycling amenities suggestions,
including:

¢ No concrete curbs/barriers on the
cycle path or use painted lines to
delineate cycle path

The 50% Design Proposal includes roll-over curbs.
Consideration could be given to using painted lines to
delineate the cycle path. The CRD WTP Team will
implement the treatment recommended by City staff in
development of the 90% design.

¢ Provide additional bike racks

The number of bike racks were defined in the licence
agreement. Consideration could be given to providing more
bike racks. The CRD WTP Team will implement the
treatment recommended by City staff in development of the
90% design.

e Provide wider cycling lanes

The width of the proposed cycling lanes comply with the
applicable design criteria. Wider cycling lanes would require
a widening of Dallas Road, which is not recommended as it
would result in a loss of green space.
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Public Feedback

Design Considerations

Continue the cycle path to connect
into community corridors, e.g.
James Bay or beyond Dock Street
to Ogden Point

The geographical limits of the cycle path were defined in the
licence agreement. Extending the cycle path beyond these
limits to connect into community corridors could be
considered by the City as part of the additional capital
improvements.

Include traffic calming measures

such as lowering the speed limit,

narrowing lanes, or adding speed
bumps

The inclusion of traffic calming measures was not
specifically considered in the licence agreement. Traffic
calming measures could be considered by the City as part
of the additional capital improvements.

Have pedestrian controlled traffic
lights at crosswalks for safety (in
particular at Douglas and Dallas

Roads)

Signalized traffic lights at pedestrian crosswalks was not
considered in the design requirements that were
established in the licence agreement. Signalized traffic
lights could be considered by the City as part of the
additional capital improvements.

Provide elephant feet crosswalks for
cycling and walking paths

The number of crosswalks were established as part of the
50% Design Proposal. The treatment of these crosswalks is
at the discretion of the City. The CRD will implement the
treatment recommended by City staff in development of the
90% design.

Participants offered various suggestions
regarding design and amenities,
including:

Comments on off-leash dogs with
some concerned about off leash
dogs in general, and others noting
possible conflicts with the fencing,
walking path or cycle path

The 50% Design Proposal is based on providing split rail
fence and/or dense, low-maintenance shrubs to provide
separation at key locations along the Cycle Track, with the
remaining areas being left open for access. The
requirement for barrier fencing is at the City’s discretion.
The CRD WTP Team will implement the barrier fencing as
recommended by City staff in development of the 90%
design.

Fencing suggestions, such as
provide gaps at intersections and
ensure that it does not obstruct view

The 50% Design Proposal is based on providing split rail
fence and/or dense, low-maintenance shrubs to provide
separation at key locations along the Cycle Track, with the
remaining areas being left open for access. The
requirement for barrier fencing is at the City’s discretion.
The CRD WTP Team will implement the barrier fencing as
recommended by City staff in development of the 90%
design.

First Nations and Public Art Considerations

The licence agreements for the Clover Point Pump Station and Clover Forcemain included requirements
that provide a framework for engagement of the Songhees First Nation and Esquimalt First Nation, as
well as opportunities to incorporate public art in consultation with the City’s artist and aboriginal artist in
residence, as follows:
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e Clover Point Pump Station Licence Agreement: “Consider the inclusion of public art in
consultation with the City’s artist and aboriginal artist in residence”; and

o Dallas Road (Clover) Forcemain Licence Agreement: “The City and CRD wish to recognize
and celebrate the heritage and culture of the Songhees First Nation and the Esquimalt First
Nation. The Cycle Track will complement this desire by, where respectful and appropriate,
considering the Songhees First Nation and the Esquimalt First Nation heritage and culture in the
Cycle Track, more specifically in the exterior design of the site furnishings”.

In order to recognize and celebrate the heritage and culture of the Esquimalt First Nation and the
Songhees First Nation, the CRD WTP has engaged the Esquimalt and Songhees Liaisons in the planning
and development of the work. This engagement has included Esquimalt and Songhees Nation
participation in design workshops, as well as through other avenues such as the bi-weekly Songhees and
Esquimalt Liaisons meetings with CRD WTP staff. It has also included engagement of the City’s artist and
aboriginal artist in residence.

As a result of this engagement process, a number of themes and ideas have been brought forward,
including:

e Any art, signage or exterior design details should align with and build on the Na'Tsa'Maht Unity
Wall at Ogden Point;

e Linking Ogden Point and Clover Point through Esquimalt and Songhees art and wayfinding
sighage is desirable; and

o Wayfinding signage should align with the City of Victoria signage where possible (e.g. wayfinding
signs with Lekwungen place names).

The CRD, the Esquimalt and Songhees Liaisons and the City of Victoria will continue working together to
develop these themes, and incorporate various features, including public art, that help share the story of
the Lekwungen people in a respectful and appropriate manner.

10. Next Steps

April 2018 to June 2018

Key activities include:

1. CRD presents, at the Committee of the Whole, the 50% Design Proposal for the exterior of the
Clover Point Pump Station Building, the Public Realm Improvements, the Dallas Road (Clover)
Forcemain alignment, and alignment of the Cycle Track, which will reflect input received from the
community associations (per Clauses 11.4 and 11.5 and 9.4 and 9.5 of the Clover Point Pump
Station and Dallas Road (Clover) Forcemain licence agreements, respectively).

2. CROD to proceed with detailed design of the exterior of the Clover Point Pump Station Building, the
Public Realm Improvements, and the Clover Forcemain alignment and Cycle Track.

3. CRD hosts the 90% Design Workshop with City staff and First Nations’ representation (per
Clause 11.2 and 11.3 and 9.2. and 9.6 of the Clover Point Pump Station and Dallas Road
(Clover) Forcemain licence agreements, respectively).

23
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Final acceptance, by City staff, of the exterior of the Clover Point Pump Station Building and the
Public Realm Improvements (per Clauses 6.8 and 11.6 of the licence agreement).

Final acceptance, by City staff, of the Clover Forcemain alignment and design and alignment of
the Cycle Track (per Clauses 9.1 and 9.7 of the licence agreement).

The CRD provides the City of Victoria’s Director of Engineering a public engagement plan prior to

commencing construction that outlines how the CRD will manage inquiries, complaints, and
correspondence from the public that are directed to the City regarding the Project.

24
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Schedule “B”

The Works (conceptual only)
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Schedule “C”
The Lands
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Schedule “D”

Conceptual Plan of the Public Realm Improvements
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Schedule “E”
Design Guidelines for the Public Realm Improvements
The City's vision is that:

Clover Point Park should be reimagined as a “special place” of arrival and gathering and should
acknowledge and reflect that the location is:

» the proposed beginning/terminus of the Trans Canada Trail and will form part of a future
network of nationally significant “special places”

¢ a part of the Salish Sea Marine Trail

¢ a part of the federal Victoria Harbour Migratory Bird Sanctuary.

Public Realm Improvements

The public realm improvements will complement the City’s vision by:

¢ functioning as a regional destination for multiple users to enjoy waterfront views, with a
“rest area” linking to the proposed bikeway ("Cycle Track”) and Ross Bay Greenway.

e encouraging architectural elements that contribute to creating a visual identity for the site,
and include distinctive features, such as seating, or lighting.

o considering low cost of maintenance and weather resistance as important factors.

e recognizing and celebrating the heritage and culture of the Songhees First Nation and
the Esquimalt First Nation.

e where respectful and appropriate, considering the Songhees First Nation and the
Esquimalt First Nation heritage and culture in the Public Realm Improvements, more
specifically in the development of public art, associated signage, and any additional
exterior design of Public Realm Improvements that the parties may agree upon.

Site Furnishings and Amenities
e Pavement will be concrete, brick or pavers.
¢ All landscaping will be low maintenance, with no or low long term irrigation requirements.
e The design of the public realm improvements will include at minimum:
o 4 benches
o 2 garbage cans (in-ground cans to be installed where feasible)
o 1interpretive sign
o 2 bicycle racks
o 1 bicycle kitchen (i.e. a maintenance stand similar to those along Capital Regional
District's Regional Trails)
o 1 water fountain
o All site furnishings should be consistent in design, style and quality as the City’s current
Park’s standard.

Public Art
e Consider the inclusion of public art in consultation with the City’s artist and aboriginal
artist in residence.

Bikeway and Pathway Connectivity

28



24

The location is a key connecting point to bikeways and pathways, including the pathway
along Clover Point Park towards Beacon Hill Park, and Ross Bay Greenway (combined
bikeway and pathway).

The final design will link these existing bikeways and pathways with the Cycle Track along
Dallas Road, maintain pedestrian and cycling flows along Clover Point Road, and,
minimize conflicts between existing park users and users of the Cycle Track and Public
Realm Improvements.

A gathering/dismount area for the Cycle Track will be incorporated on the west side of
Clover Point Road at Dallas Road.

Bike amenities will be included on the east side of Clover Point Road, near the new
washroom, and upgraded pump station facility.

Public Washroom

The washroom facility will contain two gender neutral, universally accessible single use
washrooms, each with a sink, toilet, urinal and electric hand dryer and a
mechanical/janitors room. The total building will have an approximate footprint size of
3.5mx8.5m.

In determining washroom location, existing view sheds will be a consideration. Building
form and massing need to minimize impacts to the views from public vantage points along
Dallas Road, Clover Point Road, and from the water.

The washroom must be distinctive in appearance, yet the function is integrated into the
site’s topography and overall landscape design.

Proposed location and building design must respond to public safety considerations and
consider Crime Prevention Through Environmental Design (CPTED) principles and the
need for lighting.

High-quality materials will be used for the exterior design, and interior finishes.

Building will be constructed to LEED Silver at minimum and should strive for LEED Gold.

Universal Access

°

Universal access (i.e. wheelchair access) will be provided to all plazas and washrooms.
Pathways will be universally accessible wherever possible to City standards.

Construction Specifications

To provide pedestrian priority over vehicle movements and reduce vehicle speeds, the
intersections improvements at Dallas and Clover Point Road are to be constructed as a
standard driveway crossing, consistent with the City’s Subdivision and Development
Servicing Bylaw No. 12-042.

Intersection improvements, roadways, sidewalks, landscaping and any other works or
services must be designed and constructed in accordance with the requirements and
specifications in the City’'s Subdivision and Development Servicing Bylaw No. 12-042.
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Appendix “A”

Clover Point Pump Station — Licence of Occupation
Excerpts re: Design Concept and Design Guidelines
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Appendix “B”

Kenaidan Contracting Ltd — 50%Design Proposal
Clover Point PS — Building Exterior and Public Realm Improvements
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CLOVER PUMP STATION

City of Victoria 50% Design Proposal - March 2018

FIGURE 3 - VIEW TOWARDS THE NORTH

K( \ \ | ) Making a difference...together



H1NOS dH1 SA4VMOL M3IA - ¥ JdN2Dld

NOILV1S dNNd 43AO01D

saypaboyaauasayp e bunew
8102 UdJe\ - [esodoid ubisaq %0G BHOIDIA J0 AND ” —.m n ﬂ , ’ ’ V'

g xipuaddy



SONIHSINYANA 2 ONIDV4dNS 'SAILILNINY NTVIY 2119Nnd

sayyaboyaiuasapp e bunew
8102 YdIe\ - [esodold ubisad %0G BHOIIA JO AUD ” _M _.H A , / ’ v!

NOILV1S dANNd 43AO0TO

JUSA punolse bunue|d sewe)
XIW paas0JpAy aANjeu aielidoidde oq |im |, SealyY UMET,

ajelidoidde se spie||0og [991S PIZIUBARD) e

ysip bop pue uoieis ((1jaJ YliM UIRJUNOJ J91eM | e
UDUD1IY 20URUUIRW QPAJIQ | e

SPRIBPAIQ 7 e

(Uabunmxal) ubis aAnaidioul | e

sued obeqeb 7z .

SOPUAq e

L IPNRUL |IM syuawaAosdul wieal d1iqnd ayy Jo ubisap ayl

912J0U0) 1) 2Q Ylim peoy 1ulod JaAo)) buoje yjemapis ayl

sAemy|em pue eze|d JoaMO| 3y} U0 Saulj paysnid pue
seze|d Jaddn om) Uo SJaAed %D11q 9)210U0) 2jqeawlsad 3aq [|IMm JUWARY

g xipuaddy



Appendix B

==
]
S
()
)
(9}
()
=
(<))
=
O
(=
@]
O

Crushed Aggregate

K( WS
KENAIDAN

CLOVER PUMP STATION

Making a difference...together

City of Victoria 50% Design Proposal - March 2018
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Appendix “C”

Dallas Road Forcemain Licence of Occupation
Excerpts re: Design Concept and Design Guidelines
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Schedule “B”

Conceptual Drawings of the Works
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Appendix “D”

Kerr Wood Leidal 50% Design Proposal
Dallas Road Cycle Track Alignment
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TO:

File

FROM: Ken Madill, P. Eng., CRD WTP Engineering Manager

DATE: March 8, 2018

SUBJECT: Capital Reginal District Wastewater Treatment Project

City of Victoria Licence Obligations — 50% Design Proposal
Dallas Road (Clover) Cycle Track & Forcemain — Arborist Report

Purpose

The purpose of this memorandum is to provide a summary of the Talbot Mackenzie & Associates
arborist report (attached) for the Dallas Road (Clover) Cycle Track and Forcemain.

Background

Kerr Wood Leidal Ltd. retained Talbot Mackenzie & Associates to provide arborist services
associated with the Dallas Road (Clover) Cycle Track and Forcemain. The scope of services
included:

1.

2.

3.

4.

5.

a visual inspection of the tree resources along the alignment of the Cycle Track and
Forcemain, between Clover Point and Ogden Point;

an assessment of impacts and mitigation options and recommendations for locating the
Cycle Track and Forcemain within the Dallas Road Corridor;

specific recommendations for the alignment of the Cycle Track and Forcemain at three
key locations along Dallas Road, including: (1) from Niagara Street to Dock Street, (2) at
the foot of Douglas Street, and (3) at the foot of Camas Circle;

identification of trees that may be adversely impacted by the recommended alignment for
the Cycle Track and Forcemain, as well as mitigation measures; and

preparing a report to document the findings.

Alignment Recommendations

The report includes specific recommendations for the alignment of the Cycle Track and Forcemain
in three key areas, including:

1.

Dallas Road from Niagara Street to Dock Street. The report included an assessment of
options to mitigate impacts to the large, mature trees on both sides of Dallas Road. The
report recommends that the Forcemain should be installed as close to the south side of
Dallas Road as possible (approximately in the centre of the westerly lane of Dallas Road).

Dallas Road at Douglas Street. The assessment considered alternative Cycle Track
alignments to mitigate potential impacts to tree resources (the Forcemain alignment does
not impact trees in this area). The report recommends that the Cycle Track follow the

61



Wastewater
MemO Clalj Treatment Project

alignment as set out in the Licence Agreement, i.e. through the trees and brush south of
Dallas Road. The recommended alignment preserves the trees along the south side of
Dallas Road, which were determined to be of greater value than the trees and shrubs
south of Dallas Road.

Dallas Road at Camas Circle. Alternative alignments for the Cycle Track and Forcemain
were considerd to mitigate impacts to tree resources. The report recommends following
the alignment as set out in the Licence Agreement, i.e. through the trees and brush south
of Dallas Road. The recommended alignment avoids all of the root impacts to the large
boulevard elms, which is preferred to retaining the trees within the vegetated area.

Summary of Tree Resources

The following is a summary of tree resources impacted by the recommended alignment for the
Cycle Track and Forcemain:

a total of 104 trees were inventoried along the route of the Cycle Track and Forcemain;
sixteen (16) trees will be removed to accommodate the Cycle Path and Forcemain;

one (1) tree will be removed due to open decay in the lower trunk from a large “tear-out”
injury;

six (6) trees will be relocated as a means to mitigate impacts associated with the Cycle
Track and Forcemain;

impacts to eighteen (18) trees will be mitigated by constructing a raised, permeable bike
path (at Douglas Street and Camas Cirle); and

the retention status of twelve (12) trees will have to be determined in the field, during
construction, by exposing the root structure.

Attachment(s):

Clover Forcemain Tree Preservation Plan (Talbot Mackenzie & Associates
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Talbot Mackenzie & Associates

Consulting Arborists

CLOVER FORCEMAIN
TREE PRESERVATION PLAN

PREPARED FOR:

PREPARED BY:

DATE OF ISSUANCE:

Kerr Wood Leidal
Consulting Engineers
201-3045 Douglas Street
Victoria, BC V8T 4N2

Talbot, Mackenzie & Associates
Graham Mackenzie

|SA Certified # PN-0428A
TRAQ — Qualified

Noah Borges — Consulting Arborist
|SA Certified # PN-8409A

Michael Marcucci — Consulting Arborist

|SA Certified # ON-1943A
TRAQ —Qualified

March 8, 2018

Box 48153 RPO - Uptown Victoria, BC V8Z 7H6

Ph: (250) 479-8733
Fax: (250) 479-7050

Email: tmtreehel p@gmail.com

63



Talbot Mackenzie & Associates
Consulting Arborists

1.0 Introduction

1.1 Scope of Assignment: Provide arborist services to visually inspect the tree resource between
Clover Point and Ogden Point, discuss with and advise Kerr Wood Leidal on options for locating
the proposed forcemain between Niagara St and Dock St, and prepare areport identifying the trees
that may be adversely impacted by the preliminary design of the service location, bike path, and
relocation of water, storm drain, and sanitary sewer mains. The report will aso outline measures
to mitigate these impacts and ensure safe working conditions.

1.2 Methodology: Using the preliminary design attached, we reviewed the locations that need to
be excavated to install the proposed forcemain and bike path. We visually examined and reviewed
the potential impacts on the trees within and adjacent to the defined work areas, and have listed
these trees in the attached Tree Resource spreadsheet. Information such as tree species, DBH
(1.4m), crown spread, critical root zone (CRZ), health, structure, relative tolerance to construction
impacts, pruning recommendations, and retention viability were included in the inventory. The
trees with their associated identification numbers were labelled on the Site Plans. Where trees had
existing metal tags affixed to their trunks, those tag numbers were used for identification.

Based on the plans provided, it is our understanding that the forcemain will have a diameter of
approximately 1.2m and will be installed at a depth of about 1m. Based on discussions with Kerr
Wood Leidal, it is our understanding that installing the forcemain will require 5.5-6m wide
trenches in most areas (including cut slopes) and trenches for the relocation of water, storm, and
sewer mainswill be 3m wide. The potential impacts we have identified in this report are based on
these measurements.

1.3 Limitations: No exploratory excavations have been conducted by us and therefore the depth
and makeup of the base layer of the roadway is unknown. This makesit difficult to predict whether
roots will be encountered underneath the roadway during excavations and what the impact will be
on the trees. Therefore, the severity of health and structural impacts that we have predicted may
vary significantly from the actual extent of root loss during excavation.

1.4 Potential Impacts: The impacts on the tree resource may include:

Pruning to remove limbs and stems that conflict with machine or equipment access
Root loss during excavation required for the installation of the forcemain
Compaction of soils within the root zones of the adjacent trees

The removal of trees and shrubs for site access or to facilitate the construction work

2.0Key Areas

2.1 DallasRd (Niagara St to Montreal St)

Clover Forcemain — Tree Preservation Plan Page 1 of 8
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Dallas Rd between Niagara St and Montreal St is approximately 9m wide. The base of the treeson
the east boulevard are approximately 0.5m east of the curb, while those on the west boulevard are
separated by asidewalk, approximately 1.5-2m from the curb. A 4-6m wide trench will be required
for installation of the forcemain, likely resulting in roots from trees on both boulevards being
encountered, though thisis uncertain (the area may have been previously disturbed or root growth
may be limited due to the relative impermeability of the road surface).

Only two trees on the west boulevard are by-law protected (80cm DBH or greater): NT 80 and NT
81. Eight of the eleven trees on the east boulevard are protected: NT 85-NT 87 and NT 89-NT 93.
All but one tree (Austrian Pine NT 66, at the south end of the west boulevard) are Rock Elms.
These elmsare not native to British Columbiaand commonly spread through self-seeding and root
suckering. The trees along the fence line west of the road have germinated this way.

Recommendations:

Elms typically exhibit moderate to high tolerance to urban conditions, including root disturbance
from construction-related activities, and usually have extensive root systems. Given that it is
uncertain whether roots from these trees extend underneath the roadway, in our opinion, it would
be prudent to limit potentially significant impactsto only the west boulevard trees (NT 66-NT 79).
The trees on the east boulevard are generally larger and in better health and structural condition
than the trees on the west boulevard, which have been *Y -pruned” for utility line clearance.

The trench, therefore, should be located as far west as possible to minimize the likelihood of
encountering large roots from the east boulevard trees. If the trench is restricted to the roadway,
the health impacts to the west boulevard trees and whether they remain viable to retain should be
evaluated at the time of excavation. We anticipate, however, that large, critical roots will be
severed, which will have severe health and structural impacts. If the trench does not encroach
within 4m of the base of the east boulevard trees, it is likely there will only be a minor health
impact to these trees. In our opinion, situating the trench in the middle of the roadway would likely
result in significant impacts to trees on both boulevards.

2.2 DallasRd at Douglas St

The proposed alignments within the attached plans necessitate the removal of several small Rock
Elms and one poorly structured Horsechestnut (#881) and Scouler’s Willow (NT 36). Excepting
#3871, the boulevard Rock Elms will likely only sustain minor root impacts as a result of
excavation, which will occur at the north side of Dallas Rd, approximately 6m away. Large roots
from tree #871 are likely to be encountered during excavation, as the edge of the trench will be
approximately 2.5m away. We do not anticipate, however, that the tree will have to be removed.
Based on our discussions with KWL, an 8-10m wide clearing will be required for construction of
the bike path through the “invasive species area’ for truck and machine access, which we estimate
will require the removal of 30-40 trees (including 20-50cm DBH Scouler’ s willows, 5-20cm DBH
Rock elms, as well as smaller shrubs).

Five of the boulevard elms are by-law protected (#866-868, #870-871). They are, however,
spreading through self-seeding and root suckering south of the road where they are outcompeting
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species native to Victoria's coastal bluff ecosystem as well as native trees in the transition area
between the cliffs and the road, including Scouler’ s Willows and Garry Oaks. There are numerous
signed restoration areas with barrier fencing along the bluffs near this site.

Alternative Options:
If both the forcemain and bike path were located along the south curb of Dallas Rd and through

the “invasive species area’, we anticipate that additiona large trees would be significantly
impacted (Image #1).

B wnmse e assE
PO AT TR S

Image #1 Alternatlve Optl onl for forcemal n and b| ke path allgnment at Douglas Rd.

Roots from boulevard Rock Elms #864-867 and #871 would likely be encountered, including
potentially critical roots from EIm #864, which could necessitate its removal (it is located
approximately 2m from the proposed north edge of excavation). Horsechestnut #880 would also
likely require removal. Further, this would eliminate the possibility of constructing a raised,
permeable bike path to retain roots from trees adjacent to the bike path that would not require
removal, but whose critical root zone overlaps with the bike path footprint (e.g. EIms #864-866,
#871, and #880). Some of the smaller trees designated as removals given the designs within the
attached plans may be able to be retained in this scenario (NT 35-NT 41).

Locating the forcemain on the north side of Dallas Rd and the bike path inside the south curb of
Dallas Rd would result in the removal of the boulevard Rock Elms (#864-871), all of which are
large, mature trees. The trees are self-seeding and contributing to the spread of young saplings
towards the coastal bluffs but provide extensive canopy cover and will take several decades to
replace. Small Rock elms and Scouler’ s willows in the “invasive species area” would be retained
with this design.
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Recommendation:

In our opinion, the value of the mature boulevard trees greatly exceeds the trees and shrubs that
will require removal if the forcemain and/or bike path were to run through the “invasive species
area’. Removing the boulevard elms will not prevent the spread of the smaller Rock EImsin the
“invasive species area’, which will continue to spread through root suckering.

Therefore, we recommend following the current design as shown in the attached plans, as it
provides the best option for minimizing the likelihood of large, healthy trees sustaining significant
health impacts. Where trees can be retained within the “invasive species area’ but have their
critical root zones overlap with the bike path footprint, the preservation of roots should be
considered. We recommend a raised, permeable surface be constructed over the root systems of
trees to be retained (see “Bike Path” section below for details). If possible, limiting the width of
the required clearance through the densely vegetated areais recommended (e.g. 6-8m).

2.3 DallasRd at Camas Cir

The proposed forcemain and bike path alignments within the attached plans provides an
opportunity to retain several large, healthy trees located on the boulevard (Horsechestnuts NT 27
and 28 and three large Rock Elms #884, #886-887). Given an 8-10m wide clearance for
construction of the bike path, several small Trembling aspens will require remova (NT 2-NT 4,
NT 7-NT 8, NT 12-NT 15, NT 17, NT 26), as well as additional pruning of Scouler’s willows.
Excavation for the forcemain trench will be approximately 2m from Apple #888. Large, structural
roots are likely to be encountered, which may significantly impact the health of the tree.

It is our understanding that the current design would require relocating a section of a storm drain
main to adensely vegetated area several metres south of the proposed forcemain between treesNT
3 and NT 14. We estimate approximately ten trees, all of which are Trembling Aspens (5-20cm
DBH), aswell as smaller shrubs would be impacted, some of which would require removal.

Alternative Options:

Shifting the forcemain and bike path alignments to the south curb of Dallas Rd would result in the
removal of several largetrees. #886-887, #884, and NT 94, all of which are within 3m of the curb.
They all have structural concerns but arein good to fair health. It does not appear that these specific
elms (potentially a different species of elm than Rock Elm) have begun to spread through self-
seeding and/or root suckering. In our opinion, given their contribution to canopy cover and the
time it would take to replace trees of this size, these larger boulevard elms are more valuable to
retain than the smaller aspens and willows.

Similarly, shifting only the forcemain to within the roadway (there is no space for a bike path)
would only minimally lessen impacts to the aspens and willows within the densely vegetated area,
asalarge clearing would still be necessary for truck and machine access.

Recommendation:
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In our opinion, avoiding all root impactsto the large boulevard elmsis preferential to retaining the
trees within the densely vegetated area, which include small Trembling Aspens, which are not
native to Vancouver Island, and Scouler’s Willows, many of which have poor structure. As
excavation for the forcemain will be wider than the bike path, constructing araised bike path above
critical roots will only be necessary where the bike path and forcemain diverge (e.g. for trees NT
27 and NT 28) (see “Bike Path” section below for details).

If possible, limiting the width of the required clearance through the densely vegetated area is
recommended. Root disturbance to additional aspens and willows (NT 11, NT 16, NT 18-NT 25)
could likely be avoided if the trench were reduced to 6-8m.

3.0 Observations: Theinstallation of the proposed forcemain as shown on the plans provided will
occur exclusively on municipal property, either along the roadway or boulevard. There are several
large boulevard trees that may be significantly impacted by excavation, though in many casesthis
depends on whether roots from these trees extend underneath the roadway.

4.0 Recommendations: In order to install the proposed forcemain efficiently and minimize any
potential impacts to the existing trees and landscapes, we propose the following course of action:

Prior to work commencing:
e Review each section of the project with the foreman and the project arborist
e |dentify the best access routes for machinery, and identify any tree that may have to be
removed, temporarily relocated or may be impacted
e Review with the foreman which trees require pruning or need to be removed to facilitate
the construction activity
e |dentify any areas where excavation must be supervised by the project arborist

Idedlly, the project arborist should be on site to monitor al excavations within the critical root
zones of the trees identified in this report and root prune where the removal of roots is necessary.
However, considering the scale and timeline of these projects, as a genera rule, roots less than
5cm in diameter can be pruned by the crews back to undamaged tissues. If roots larger than 5¢cm
in diameter are encountered or are expected to be encountered, the arborist should be contacted to
supervise the excavation and review the extent of root pruning required for that tree.

Thetreesthat have the potential to be significantly impacted or wheretheir retention statusislisted
as ‘To be Determined’ (as indicated in the attached Tree Resource Spreadsheet) should have the
project arborist on site to supervise the excavation. During excavation, the arborist can make a
field decision to determine where root pruning will be necessary, what the resulting impacts will
be to the tree and assess whether the tree should be removed or retained.

The required crown pruning of trees and shrubs should be completed prior to the start of
construction and done by an ISA Certified Arborist or to ANSI A300 pruning standards.

5.0 Summary of Tree Resource: 104 trees were inventoried. The trees most likely to be
significantly impacted are large boulevard trees, primarily Rock EIms and Horsechestnuts.

Clover Forcemain — Tree Preservation Plan Page 5 of 8

68



Talbot Mackenzie & Associates

Treesto be Removed (red on site plan):

Sixteen (16) trees are located within or immediately adjacent to the proposed forcemain trench
or within the bike path footprint: NT 02-NT 04, NT 07-NT 08, NT 12-NT 15, NT 17, NT 26,
NT 35-NT 39, and NT 41.

Hor sechestnut #881: The bike path will pass directly adjacent to the tree. We recommend the
tree be removed due to the open decay in the lower trunk from the large tear-out injury.

Trees NT 46-NT 47: These two boulevard trees are within the 3m wide trenches that will be
required to relocate the water main between Olympia Ave and Government St.

Horsechestnut NT 56: This tree is located approximately 1.5m from the edge of trench.
Measured below the codominant unions, the tree has a diameter of 185cm. In its current
location, the required excavation for installation of the forcemain will result in a significant
number of critical roots severed, likely necessitating the tree's removal. Impacts can be
minimized and the tree retained if the trench is shifted southward by several metres, closer to
the Harrison Y acht Pond (e.g. at or near the edge of the tree' sdripline). The forcemain will not
be able to be located outside the tree's critical root zone (estimated at 18.5m), but health and
structural impacts will be mitigated if fewer critical roots within the tree’s root plate are
severed. Exploratory digging can be performed by an arborist to determine a distance where
the tree’ s health will not be significantly impacted.

TreesNT 52-NT 55 are recently planted, small diameter trees that can likely be transplanted
prior to excavation. The proposed location of the forcemain will require excavation
immediately adjacent to their trunks, resulting in significant root loss.

Treeswith Retention Status‘To be Determined’ (blue on site plan):

We estimated that excavation will occur within 2m of trees NT 05-NT 06 and NT 09-NT 10.
At this distance, excavation will likely encounter large structural roots, significantly impacting
the health and/or stability of these trees. Therefore, we recommend their final retention status
be determined at the time of excavation.

Apple#888 will likely incur significant root loss. We estimate excavation will occur 2m from
the base of the tree. Depending on the number and size of roots encountered, it may require
removal. The tree will also require clearance pruning for excavation machinery, though this
will not significantly impact the health of the tree.

Windswept Horsechestnut NT 45: Excavation for the forcemain will occur approximately
1m from the base of the tree. Depending on whether roots extend underneath the roadway, this
could result in significant health and/or structural impacts. The bike path is proposed to
bifurcate around this tree. To avoid severing critical roots, we recommend ‘floating’ the bike
path atop them (see ‘Bike Path’ section below for details).
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e TreesNT 48 and NT 51: We estimate the edge of excavation for the proposed relocation of a
sanitary sewer will occur between 1 and 1.5m from the base of the trees. If large, structural
roots are severed at thisdistance, thetree will likely require removal. We cannot be certain that
roots extend underneath the roadway, however, and recommend the tree’s retention status be
determined at the time of excavation.

e EIm NT 61 islocated approximately 2m from the edge of excavation. There is no retaining
wall north of the tree, as is the case with trees NT 59-NT 61. As elms typically exhibit
aggressive and extensive root growth, we anticipate a large number of roots will be
encountered and the tree may have to be removed.

e EIm NT 65 is approximately 2m from the edge of the proposed excavation to relocate a
sanitary sewer main at the intersection of Dallas Rd and Montreal St. The tree has a DBH of
89cm. Depending on whether roots extend underneath the roadway, severa large, structural
roots may be encountered.

An arborist should be on site to supervise excavation within the critical root zone of all of these
trees to determine whether they can be retained based on the number and size of roots encountered.
All non-critical roots should be pruned back to sound tissue by the arborist to encourage rapid
wound compartmentalization and root regrowth, and to reduce wound surface area.

Treeswith Minor Impacts (green on site plan):

e TreesNT 11, NT 16, NT 20-NT 21, NT 24, NT 27, NT 29-NT 34, #864-870, NT 42-NT 44,
NT 49-NT 50, NT 58-NT 60, and NT 62-NT 63: Thesetrees are not likely to be significantly
impacted by installation of the proposed forcemain, though roots may be encountered during
excavation. In most cases, excavation will occur several metres (generally 4-7m) from the
bases of the trees within the roadway. If roots larger than 5cm are encountered, an arborist
should be contacted to root prune and review the extent of the impact to the tree’s health and
stability.

Bike Path

If construction of the new bike path requires excavation to bearing soil within its footprint and
roots are encountered in this area, the health and/or stability of the following trees could be
significantly impacted: NT 27-NT 34, #871, #3880, #864-866, NT 45, and NT 48-NT 51. If tree
retentionisdesired, araised permeabl e bike path should be constructed in the areas whereit crosses
through the critical root zone of the trees (see attached specifications).

The objective is to avoid root loss and to instead raise the driveway and its base layer above the
roots. Thismay result in the grade of the “floating” bike path being up to 30cm above the existing
grade (depending on how close roots are to the surface and the depth of the paving material base
layers). It may also mean that some of the A horizon soil layer (rich in organic material and roots)
will be left intact below the paving. To allow water to drain into the root systems below, where
possible, we also recommend that the bike path be made of a permeable material instead of
concrete or asphalt.
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Clearance Pruning

Trees NT 19-NT 20, NT 22-NT 25, #3888, NT 28, NT 31, NT 40, and #380 will likely require
clearance pruning. Large, leaning limbs from fallen Scouler’swillows (NT 19-NT 20, NT 22-NT
23, and NT 25) will have to be removed, but in our opinion, the health of the trees will not be
significantly impacted. If the forcemain is shifted southward, away from Hor sechestnut NT 56,
and the tree can be retained, clearance pruning will likely be required if excavation occurs within
the tree’ sdripline.

Road Re-alignments (Par king Bulges)

EIm NT 57 is located approximately 3-4m from the location of a proposed parking bulge.
Assuming excavation to a depth of 45-60cm will be required, we anticipate numerous roots will
be encountered which should be pruned back to the edge of excavation by the project arborist.
Health impacts on this tree will be compounded by the excavation occurring within the roadway
for the relocation of a sanitary sewer main, approximately 3.5m away. Despite these impacts, we
anticipate the tree can be retained.

Please do not hesitate to call us at (250) 479-8733 should you have any further questions. Thank
you.

Yourstruly,

Talbot Mackenzie & Associates
ISA Certified Consulting Arborists

Encl. 8-page tree resource spreadsheet, 13-page site plan with trees, 1-page floating bike path
specifications

Disclosur e Statement

Arborists are professionals who examine trees and use their training, knowledge and experience to recommend techniques and procedures that
will improve their health and structure or to mitigate associated risks.

Trees are living organisms, whose health and structure change, and are influenced by age, continued growth, climate, weather conditions, and
insect and disease pathogens. Indicators of structural weakness and disease are often hidden within the tree structure or beneath the ground. It is
not possible for an Arborist to identify every flaw or condition that could result in failure or can he/she guarantee that the tree will remain healthy
and free of risk.

Remedial care and mitigation measures recommended are based on the visible and detectable indicators present at the time of the examination
and cannot be guaranteed to alleviate all symptoms or to mitigate all risk posed.
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#501-740 Hillside Avenue
. Victoria, BC V8T 174
T 250.388.9877

. . . I WATT F 250.388.9879

. Consulting Group E. mjacobson@wattconsultinggroup.com
Since, (483 wattconsultinggroup.com

MEMORANDUM

To: Colin Kristiansen — Kerr Wood Liedal
From: Mitchell Jacobson, M.Sc., P.Eng
Our File #:  2249.B01
Project: Clover Force Main
Date: March 7, 2018

RE: Dallas Road Crosswalks and Six Key Intersections

This memo addresses a review of Dallas Road crosswalks as well as the identification of six key
intersections along the corridor for the Clover Forcemain project. The memo is separated into
Part 1) Crosswalk Review, and Part 2) Location of Six Key Intersections.

1.0 CROSSWALKS REVIEW

At the formal 50% design review meeting, the City of Victoria requested a review of crosswalks
along Dallas Road, including a summary of existing crosswalks, an assessment of options, and
recommendations for new crosswalks. This memo outlines the review approach, methodology,
and recommendations.

The review is based on the Transportation Association of Canada’s (TAC) Pedestrian Crossing
Control Guide (2012). This methodology provides consistency across jurisdictions throughout the
country, and is based on current best practices.

Note that detailed pedestrian counts at existing crosswalks and at all cross streets (where new
crosswalks may be considered) were not available at the time of this review. Therefore, making
full recommendations as to the need and justification for crosswalks was not possible, and this
review is considered a high-level review to identify existing suitability and candidate locations.

Also note that per BC’s Motor Vehicle Act, all intersections are legal crosswalks unless there is
specific traffic control to the contrary. This means that an intersection is a crosswalk even if no
markings, signage, or flashers are in place. This review is in consideration of enhanced
crosswalks only (e.g. signage, markings, flashing beacons, etc).

The risk of installing crosswalks where not warranted is that drivers may become complacent if
they never encounter pedestrians, and this complacency may be exacerbated if there is a high
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frequency of unwarranted marked/signed crosswalks. Therefore ensuring a consistent and
warranted approach can assist in creating a safe crosswalk system for the corridor.

EXISTING CROSSWALKS

There are eight existing crosswalks along Dallas Road through the cycle track study area (Dock
St to Clover Point). All of the crosswalks feature zebra markings and crosswalk signs (no flashing
beacons). They are:

¢ Dock St (side mounted + overhead signs)

e Oswego St (side mounted signs)

o Menzies St (side mounted signs)

e Douglas St (side mounted + overhead signs)

e Beacon Hill Crosswalk 1 - west of Camas Circle (side mounted signs)

o Beacon Hill Crosswalk 2 - east of Camas Circle (side mounted signs)

e Cook St (side mounted signs)

e Moss St (side mounted signs)

The existing crosswalks are spaced from 200m and 700m apart, with the longest separation being
Menzies St to Douglas St (700m), Cook St to Moss St (550m), and Oswego St to Menzies St
(400m).

Typical Side Mounted Sign Configuration on Dallas Rd (Menzies St shown)
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Typical Side + Overhead Mounted Sign Configuration on Dallas Rd (Douglas St shown)

CORRIDOR CROSSWALK REVIEW
REVIEW APPROACH

The need for and design of crosswalks is a function of a number of elements (roadway traffic
volumes and speed and the resulting crossing opportunities, pedestrian volumes / crossing
demand, and desire lines / neighbourhood connectivity). The TAC guide provides a warrant
approach using these elements to identify 1) candidate locations, and 2) crosswalk treatment
selection. Required data includes vehicular volumes (volume/day), pedestrian crossing volume
(average hourly), system connectivity / desire line, spacing from nearest traffic control, as well as
roadway laning and posted speed limit.

Per TAC, recommended minimum spacing between crosswalks (or a crosswalk and nearest traffic
control device such as a signal) is from 100m to 200m, depending upon the municipality. The City
of Victoria does not have a specific adopted spacing standard, however the general approach is
more frequency in high pedestrian environments (specifically the downtown core) and greater
spacing outside the downtown area (such as along Dallas Rd). For this review, the 200m spacing
threshold was used.

REVIEW OF CROSSWALKS ALONG DALLAS ROAD

To conduct a complete assessment, both daily vehicular counts and hourly intersection pedestrian
counts are required. Ideally the intersection pedestrian counts are supplemented with midblock
counts as this may represent pedestrians that could shift crossing location if a crosswalk was
located nearby.

Although daily volumes are available from the City’s VicMap application, detailed pedestrian
counts at existing crosswalks and at all cross streets (where new crosswalks may be considered)
were not available at the time of this review. Therefore, making full recommendations as to the
need and justification for crosswalks was not possible.
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Usage in this area is highest in the summer season and would be the best period to assess
empirical crosswalk demand.

Therefore, the review proceeds only on the basis of available elements, specifically:
e Vehicular Volume on Dallas Road
e Crosswalk spacing
e Desire Lines

Volume Review

The existing daily traffic volume along Dallas Road ranges from approximately 6,500 vehicles/day
(near the seawall), to 7,200 vehicles/day near Holland Point Park, to 6,750 between Cook St and
Clover Point. All of these volumes exceed the minimum threshold for considering a crosswalk
(which is 1,500 vehicles/day).

In terms of design, for two-lane roads with daily volumes between 4,500 and 9,000, with posted
speed limits of 50 km/h or less, a ground mounted 1 (GM1) level of crosswalk control would be
warranted’. GM1 consists of side mounted signs and zebra crosswalk markings. All existing
crosswalks are GM1 except at Dock St and Douglas St, which are GM2 (with overhead signs as
well). Although GM2 may not be warranted per traffic volumes, they can still be considered if a
safety review identifies the need (such as limited sight lines or particularly high pedestrian
volumes). At Douglas St, sight lines are limited, while at Dock St there are potentially very high
volumes of unfamiliar tourist pedestrians (due to Ogden Point and cruise ships), and thus GM2 is
considered appropriate in these locations.

Crosswalk Spacing Review

As noted above, the existing crosswalk spacing is between 200m and 700m, with three sections
of spacings at 400m or more. This exceeds the TAC recommended minimum spacing of 200m.
From a spacing perspective, the existing crosswalks are suitably separated from each other.

The segments with spacings of 400m or more could accommodate an additional crosswalk
without exceeding recommended spacings. These locations are:

o Between Menzies St and Oswego St

o Between Menzies St and Douglas St

e Between Cook St and Moss St

" TAC Pedestrian Crossing Control Guide, Table 1: Decision Support Tool — Treatment Selection Matrix
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Desire Line Review
In addition to pedestrian volume considerations, pedestrian desire lines and/or system
connectivity is a consideration that can help identify candidate crosswalk locations.

In consideration of existing crosswalks:

o Dock St — access to/from Ogden Point Breakwater (is a desire line)

e Oswego St — this road crosses James Bay, provides neighbourhood connectivity to
Seawall (is a desire line)

e Menzies St — this road crosses James Bay and connects to James Bay Square (is a
desire line)

e Douglas St - road connects to downtown, to Mile Zero statue, to Beacon Hill Park (is a
desire line)

e Beacon Hill Crosswalk 1 — connects pedestrian trail on north side of Dallas Road to park
on south side (is a desire line)

e Beacon Hill Crosswalk 2 — connects pedestrian trails on either side of Dallas Road (is a

desire line)
e Cook St - road connects to Cook St Village and to pedestrian trail to south (is a desire
line)

e Moss St - road is a north-south through road through Fairfield neighbourhood, and on
south side of Dallas Rd the crosswalk connects to north-south trail south of Dallas Rd (is
a desire line)

Therefore all existing crosswalks are considered viable locations, however pedestrian volumes
are not known and should be considered as part of any full review, even considering the above
high-level consideration.

Per the spacing review, three segments could also be considered for new crosswalks:

1) Between Menzies St and Oswego St

These crosswalks are spaced 400m apart. Boyd St is located 200m between these intersections.
This street provides north-south connectivity between the seawall and the James Bay
neighbourhood (as the road extends north to Niagara Avenue). Therefore Boyd St is a candidate
crosswalk location.

2) Between Menzies St and Douglas St

These crosswalks are spaced 550m apart. There are three intersections between these roads
that would maintain a 200m crosswalk separation: South Turner St, Government St, and Paddon
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Ave. These three intersections are spaced within 200m of each other so only one location would
potentially be a candidate.

Of these, Government St is the strongest desire line. It connects to the north-south trail to the
south (near Harrison Yacht Pond), and to the north connects through James Bay to downtown.
South Turner St does provide a direct desire line to a trail to the washrooms south of Dallas Rd
but is not as strong of a desire line north of Dallas Rd. Paddon Avenue provides the least
connectivity to the neighbourhood, and the narrow geometry at Dallas Rd as part of the cycle
track design does not permit a proper pedestrian waiting area on the south side of Dallas Rd.
Therefore Government St is a candidate crosswalk location.

3) Between Cook St and Moss St

These crosswalks are spaced 700m apart. There are two intersections between these roads that
would maintain a 200m crosswalk separation: Linden Ave, and Wellington Ave. These two
intersections are spaced within 200m of each other so only one location would potentially be a
candidate.

Ofthese, Linden Ave is the strongest desire line. Both provide connectivity into Fairfield but Linden
Ave provides a continuous route through the neighbourhood all the way to Fort St (whereas
Wellington Ave terminates at May St). However, neither road connects to a pathway on the south
side. It is not generally appropriate to install crosswalks without a receiving pedestrian facility.
Therefore, no candidate crosswalk location is identified at this time for this section of road. In the
future, if a north-south pathway were to be provided south of Dallas Rd then Linden Ave may be
a crosswalk candidate location.

Wherever there is a sidewalk or pedestrian path connection across the cycle track, there should
be a crosswalk across the cycle track, with zebra markings and signage (reduced size, similar to
those used along the Pandora Avenue Cycle Track).

A crosswalk review for the Dallas Road Corridor was conducted, however pedestrian volumes
were not available at the time of the review. Therefore the following conclusions are considered
a preliminary high level review and do not represent specific crosswalk recommendations, but
rather a general assessment of appropriateness of existing crosswalks and potential candidate
crosswalk locations. The review is in consideration of enhanced crosswalks (e.g. those with
markings, signs, and/or other features).
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The existing crosswalks were found to be appropriate in terms of road volume, crosswalk spacing,
and desire lines. The existing signage and markings are also appropriate.

Three segments were identified where additional new crosswalks could meet spacing
requirements (between Oswego St & Menzies St, between Menzies St & Douglas St, and
between Cook St & Moss St). Based on a further review of spacings and desire lines, Boyd St
and Government St were identified as potential candidate crosswalk locations. Should a north-
south pedestrian path be installed south of Dallas Rd, then Linden Ave could also be a candidate
crosswalk location (but is not considered a candidate at this time).

o Consider Boyd St and Government St as candidate crosswalk locations. It is
recommended to conduct pedestrian counts (per TAC guide requirements) at these
intersections in the summer (as well as adjacent intersections and midblock areas) to
establish demand and actual need for a crosswalk in these locations. Further safety review
should also be conducted at that time to identify appropriate crosswalk design (GM1 or
GM2).

o Apply cyclist-scale crosswalk zebra markings and signs across the cycle track at any
sidewalk or pedestrian pathway crossings
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The License of Occupation states that “The Cycle Track must incorporate a bike rack and a bench
at a minimum of six locations at key intersections.” The following intersections have been
selected:

e Dock Street (2 Benches)

o Menzies Street (Bench & Bike Rack)

e Yacht Pond Washroom (Bike Rack)

e Paddon Street Overlook (2 Benches & Bike Rack)
o Beacon Hill Crosswalk 1 (Bench & Bike Rack)

e Cook Street (2 Bike Racks)

The location of the six key intersections, along with existing and candidate crosswalk locations,
is shown in the attached Figure 1.

It is important to note that not all of these intersections are vehicular. As the key intersections
relate directly to the placement of pedestrian and cyclist amenities (bench and bike rack),
intersections between the Cycle Track and existing pedestrian pathways have also been
considered.

Key intersections have been selected based on connectivity, desire lines, the proximity to existing
furnishings, and the availability of space for a bench and bike rack. Not all important streets have
been selected as Key Intersections. For example, the intersection at Douglas Street was not
included, as this location does not provide connection to other areas within the Park (no need for
bike racks) and already contains benches. Likewise, the intersection at Oswego Street was
excluded as it does not provide adequate space for furnishings. Another important intersection
that was excluded is Moss Street, due to its proximity to the pedestrian and cyclist amenities
proposed for the Clover Pump Station project.

While the License of Occupation calls for one bench and one bike rack at each intersection, the
design team is proposing to place double benches or bike racks in some locations, and to leave
out either a bike rack or bench in others. The total number of bike racks and benches remains the
same (6 each). The information for each key intersection below provides the rationale for the
proposed placement of these site furnishings.

Dock Street (2 benches)

Dock Street is important to the overall Cycle Track, as it represents the western boundary of the
project. Itis also connected to popular pedestrian spaces including Ogden Point. The west corner
of the seawall has a small pocket of space within which two benches will fit. While a bike rack
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would also be a useful amenity in this key intersection, the design team favours the placement of
2 benches in an ‘L’ shaped configuration in order to encourage a more sociable, pedestrian-
focused atmosphere at this location.

Alternately, the benches could be placed in the boulevard directly north-west of the seawall. This
location would provide an unobstructed view to the ocean and would be adjacent to turf and the
Ogden Point Sundial.

Menzies Street (bench & bike rack)

A bench and bike rack are proposed at Menzies Street, as this intersection contains a crosswalk
leading to the Dallas Road Waterfront Trail and the Holland Point Shoreline Trail. Alternately, this
Key Intersection could be installed at Lewis Street, which provides better access to the pedestrian
trails and is adjacent to the sea wall. However, Lewis Street lacks a crosswalk.

Yacht Pond Washroom (bike rack)

A bike rack is proposed at the Yacht Pond Washroom, so that Cycle Track users can safely lock
their bicycles while using the facility. Many benches are already installed around the Harrison
Yacht Pond.

Paddon Street Overlook (2 benches & bike rack)

The retaining wall at Paddon Street offers excellent views of the ocean, and this location also
connects well to the beach via the Holland Point Shoreline Trail. The design team proposes to
place the two benches and bike rack in the flatter area between Paddon Avenue and Olympia
Avenue. This will provide a place to lock up bicycles for those wishing to head closer to the water,
while providing a sociable seating space with fantastic views for anyone needing a rest.

Beacon Hill Crosswalk 1 (bench & bike rack)

This location was selected as it provides pedestrian connection to the Beacon Hill Loop, and is
far from existing bench locations. Alternately, this key intersection could be placed at Beacon Hill
Crosswalk 2, which leads to the World’s Tallest Totem Pole path.

Cook Street (2 bike racks)

The Cook Street intersection provides important connections to trails within Beacon Hill Park, The
Dallas Road Waterfront, and to Cook Street Village. It was thought that this location would be a
popular stopping point for many Cycle Track users, and has thus been assigned two bike racks.
It was not thought that benches were required at this location, as there are currently many
benches nearby along the Dallas Road Waterfront Trail.
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Sincerely,
Watt Consulting Group

Mitchell Jacobson, M.Sc., P.Eng.
Senior Transportation Engineer
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Appendix “G”

Kerr Wood Leidal 50% Design Proposal
Barrier Fencing between Cycle Track and off-Leash Dog Park
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200-524 Culduthel Road

Murdoch Victoria BC V8Z 1G1
p. 250.412.2891
f. 250.412.2892

' de Greeff,

Landscape Architec

File No: 117.27
March 6, 2018

Discussion Memorandum: Barrier Fencing

TO: Peter Lutzmann
Central Regional District Wastewater Treatment Project

FROM: Murdoch de Greeff Landscape Architects

As per the licence of occupation, the Clover Force Main design team considered barrier-fencing for dog off-leash areas
along the Cycle Track. This Discussion Memorandum is meant to be reviewed along with Figure 5: Barrier Fencing
Location Plan, from the 50% Design Presentation to Council.

Location of Barrier Fencing

Continuous Barrier

A continuous barrier along the entire dog off-leash area was deemed undesirable, as the dog barrier
would also function as a barrier between pedestrians and the waterfront. Furthermore, this barrier
would interfere with views to the ocean for visitors of the Park as well as for nearby residents.

Barriers at Crosswalk Intersections

The project team recommend that barrier be used at intersections with crosswalks. These locations
pose a greater risk of user conflicts, and it is deemed desirable to reduce the likelihood of off-leash
dogs entering these spaces. Barriers at crosswalk intersections also create an opportunity to further
separate pedestrians from cyclists, potentially improving the overall safety of these crossings. The
barrier must be designed so that it will not impede key site lines at crossings and intersections.

Barriers West of Cook Street

The license of occupation specifies the consideration of barrier-fencing east of Cook Street. The Design
Team felt there were two other locations where barrier-fencing would be a valuable addition.

The first is an area directly east of Cook Street where Dallas Road aligns near the bluffs, narrowing the
space available for Park users. This space is also part of the dog off-leash zone, and the limited width
creates the potential for greater conflicts between cyclists and off-leash dogs. This location is bordered
by dense vegetation on the north side of Dallas Road. The addition of a barrier will not impact existing
views to the water.
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The second additional location suggested for a barrier is a small area west of Camas Circle, where an
existing patch of forest reduces sight lines between the cycle track and adjacent open space. The design
team recommends adding a barrier in this location to keep dogs and people away from this ‘blind spot’.

Types of Barrier Fencing
Chain Link

Although chain link fencing would be an effective method of keeping dogs separated from the Cycle
Track, this option was deemed undesirable by the design team as it does not seem appropriate to the
project setting. Chain link fencing would reduce views and appear unsightly in the landscape.

Split Rail Fence

Split rail fencing is highlighted by the design team as a suitable material for barrier fencing. Split rail
fence is currently used throughout Beacon Hill Park and Clover Point Park, and its use as an off-leash
barrier would tie into the existing character of the landscape. Spilit rail fencing is used successfully as
a dog barrier in Alexander Park.

Snowberry and Nootka Rose

The design team is also recommending using snowberry (Symphoricarpos albus) and nootka rose
(Rosa nutkana) hedges as dog barriers. These hedges would be used in alternation and in
conjunction with the spilit rail fence, creating a range of design options suitable to the specific needs
for sightlines and character at the locations discussed above. The plant species are proposed
because they are native, form dense hedges that remain below typical eye-height, are low-
maintenance, and can often be established without irrigation. These plant species are abundant in the
project area, and form habitat for many wildlife species.

Best regards,

A kel

Scott Murdoch
Registered Landscape Architect

Environmental Planning Rain Water Management Landscape Design

Page 2 of 2
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Appendix “H”

Geotechnical Assessment and Investigation Reports
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SECTION 1

Introduction

This memorandum summarizes geotechnical conditions along the Dallas Road alignment of the Clover
Forcemain, reviews geotechnical conditions affecting design of the forcemain, and outlines the next
steps for geotechnical work required to complete detailed design. This memorandum is based on Kerr
Wood Leidal Consulting Engineers’ (KWL) review of the indicative design prepared by Stantec Consulting
Ltd (Stantec), results of geotechnical investigations and reference reports, information presented at
meetings with Capital Regional District (CRD) and Stantec staff, and a site reconnaissance.

The KWL team concluded that with refinement of the indicative design, the Dallas road alignment is
suitable for construction of the Clover Forcemain from a geotechnical perspective and that the
forcemain can be constructed and operated without an adverse effect on the Dallas Road Bluffs and
James Bay Seawall.

1.1 Project Background

The Clover Forcemain is an essential part of the CRD Wastewater Treatment Project, which will convey
and treat wastewater from the CRD Core Area. On September 14, 2016, the CRD Board approved the
Wastewater Treatment Project, including the proposed Clover Forcemain.

The Clover Forcemain will convey wastewater from the Clover Point Pump Station to Ogden Point. The
alignment of the proposed Clover Forcemain is shown in Figure 1-1. At Ogden Point the forcemain will
connect to the Harbour Crossing project, which consists of a pipe crossing under the entrance to the
Victoria Harbour and conveying wastewater from the Clover Forcemain to the McLoughlin Point
Wastewater Treatment Plant. The Clover forcemain will have a total length of approximately 3.4 km
from the Clover Point Pump Station to Ogden Point.

CRD engaged Stantec to prepare an indicative design of the Clover Forcemain. In developing the
indicative design, Stantec evaluated route options, selected a preferred route, developed the basis of
design, prepared detailed alignment drawings, and estimated construction costs. CRD then engaged
KWL to review the indicative design, prepare detailed design documents and be responsible for fulfilling
Engineer of Record duties as defined by the Association of Professional Engineers and Geoscientist of
British Columbia (APEGBC).

Figure 1-1 shows the alignment of the Clover Forcemain as developed by the indicative design.

CRD obtained a Licence of Occupation from the City of Victoria for the Clover Forcemain on February 22,
2017. CRD was granted a non-exclusive licence of occupation to install, entrench, construct, operate,
maintain, and repair the forcemain. Construction of the Clover Forcemain will include mitigation of
environmental, geotechnical, and archaeological impacts, as well as construction of a cycle track along
Dallas Road from Clover Point to Dock Street.

This memorandum summarizes the geotechnical aspects of the Dallas Road alignment affecting design.
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SECTION 1 —INTRODUCTION

1.2 Project Objectives
CRD developed the following objectives for the Clover Forcemain Project:
o Provide for safe construction and operation.

e  Completion by March 2020 to allow for commissioning of the wastewater system to comply with
federal law for secondary treatment by December 31, 2020.

e  Convey 162 megalitres per day of wastewater from the proposed Clover Point Pump Station to the
Harbour Crossing project at Ogden Point.

e  Remain operational during and following a seismic event.
e  Preserve the integrity of the sensitive ecosystem of the Dallas Road Bluffs.

e  Mitigate construction and operational risks associated with environmentally sensitive areas,
including those in close proximity to the Dallas Road Bluffs.

e Assess and mitigate risks associated with registered archaeological sites in proximity to forcemain.

e Address geotechnical challenges, including those associated with construction and operation of a
forcemain in close proximity to the Dallas Road Bluffs and the Dallas Road Seawall. This includes
possible impacts of the forcemain on the Bluffs and Seawall and possible impacts of the Bluffs and
Seawall on the forcemain.

J Minimize construction and operational impacts to high-use areas by community users and tourists.

J Minimize total cost to regional taxpayers (including capital and life cycle costs).

1.3 Design Criteria

To implement the objectives established by CRD for the Clover Forcemain, Stantec developed the
following design criteria:

e  Seismic design loading is based on recurrence interval of 1 in 975 years and includes tsunami
impacts and the effects of sea level rise

o Pipe material will be high density polyethylene (HDPE) with a dimension ratio of DR21

o Design for velocities no lower than 0.9 metres per second and not exceeding 1.5 metres per
second.

e  Where open cut construction is used, provide a minimum depth of cover of 1.0 metre

1.4 KWL Team Qualifications

Stantec prepared an indicative design for the Clover Forcemain. KWL has been engaged to complete the
design of the forcemain. The scope of KWL’s work includes a review of geotechnical factors affecting
Stantec’s indicative design.

KWL assembled an interdisciplinary team with expertise in the fields of conveyance system design,
geotechnical engineering, terrain analysis, marine construction, environmental analysis, and civil
engineering. On September 8, 2017, the KWL team, Stantec, and CRD Program Management Office staff
held a workshop to review the entire Clover Forcemain along Dallas Road from Clover Point to Ogden
Point, with a focus on assessing and refining design of the forcemain. Extensive consideration was given
to the geotechnical aspects of the design, as well as schedule, cost, archeological impacts,
environmental impacts, and community impacts.
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SECTION 1 —INTRODUCTION

The qualifications of the team are shown in Table 1-1.

Table 1-1

KWL Team Qualifications

Company Relevant Qualifications Member Role/Specialty Year.s of Degrees
Experience

Kerr Wood Extensive familiarity with Colin Kristiansen, Project Manager 26 BASc, MBA

Leidal the Dallas Road Bluffs, P. Eng.
including preparation of a
conservation plan for the Dave Murray, Civil Engineering 28 BSCE, Dip.
bluffs that considered P.Eng. Specialist Civil
vegetation impacts,
geotechnical assessments,
climate change impacts
and an archaeological
overview.

CH2M Hill Expertise in design of large  Joe Broberg, Large Diameter 43 BSCE, MSCE,
diameter forcemains with P.Eng. @ Forcemain Specialist MBA
specialists in seismic design
and resiliency of large Donald Anderson,  Seismic Specialist 43 BSCE, MSCE,
diameter forcemains P.E. PhD, D.GE
including ground .

. Andrew Finney, Trenchless 24 BSCE, MSCE
improvements and
trenchless technology. P.Eng Technology

Thurber Geotechnical specialists Stephen Bean, Geotechnical 31 BASc, M.Eng

Engineering having extensive local P.Eng. Specialist
experience that includes
the Dallas Road Bluffs, with
specialists in the field of
slope stability and terrain
hazard assessments.

Plan Dynamics Environmental specialists, David Harper Environmental 43 B.A., M.A,,

Ltd. having extensive local CPESC, MCIP, RPP Specialist Ph.D.
experience in terrestrial
and aquatic habitat,
species at risk, ecology, etc.

Millennia Archaeological expertise D’Ann Owens, (2 Archaeology 23 BA (Hons)

Research with extensive experience RPCA Specialist

in local archaeological
assessments and impact

studies.

(
(

1) Joe Broberg is the Technical Review Leader.

2 Millennia Research was retained directly by the Project Team to provide archaeological services for the Project. D’Ann
Owens participated in the review of archaeological issues for the Clover Forcemain.

1.5 Previous Work

The KWL team reviewed extensive information regarding CRD’s Project, indicative design of the Clover
Forcemain, and geotechnical factors affecting design of the pipeline, as well as archaeological and
environmental considerations. This information was reviewed during KWL's assessment and included

1-4
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SECTION 1 —INTRODUCTION

results of previous geotechnical investigations and reference documents, meetings, and a site
reconnaissance. The project team provided a summary of public feedback and comments that were
considered in the preparation of this memorandum.

KWL also has extensive experience with the Dallas Road Bluffs, including preparation of a conservation
plan. This plan included an overview of coastal geomorphology and past geotechnical studies, a
geotechnical inspection and inventory, a detailed vegetation inventory and proposed restoration
prescriptions, and a review of plant species at risk. This information was used to develop an overall bluff
restoration plan which included identification of priority areas, removal of invasive species, cultivation
of rare species and restoration of the bluffs with native species in a phased approach. Drainage issues
and future coastal erosion protection projects were also identified including the use of beach
nourishment along the Dallas Bluffs. Subsequent to the study, KWL has provided engineering design and
construction services for some minor erosion sites that required immediate action, some using
bioengineering solutions.

Table 1-2 provides a list of reference documents that the KWL team consulted during review of the
indicative design.

Table 1-2
Reference Documents
Document Name Date Author

Dallas Road Shoreline Erosion Maps 1977 Thurber Consultants Ltd.
Waterfront Erosion Benchmark Study June 10, 1997 R.D. Gillie
Quaternary Geological Map of Greater Victoria Geoscience 2002 BC Ministry of Energy and Mines,
Map 2000-2 Monahan and Levson
Vegetation, Wildlife and Habitat Evaluation Survey for
Proposed Capital Regional District Wastewater Treatment May 2013 TERA Environmental Consultants
Facility Sites
Geotechnical Data Report Core Area Wast ter Treat t . .

! P ore Area Wastewater freatmen April 12, 2013 Stantec Consulting Ltd.
Program
Dallas Road Archaeological Impact Assessment Progress 2015 Millennia Research Ltd.
Report

The City of Victori d Capital
Licence of Occupation — Dallas Road Force Main February 22, 2017 e. 1y o . lc. oria and L.apia
Regional District

Seabed Pipeline Route for Clover Point Forcemain March 13, 2017 Stantec Consulting Ltd.
Protectlor:l of Dallas Road Bluffs During Wastewater May 4, 2017 City of Victoria
Construction Letter
Wastewater Treatment Project Schedule April 2017 Capital Regional District
Basis of Design Report Cross Harbour Force Main June 26, 2017 AECOM

Archipelago Marine Research Ltd
(Brian Emmett)

Scoping of Environmental Issues related to the Marine

. September 18, 2017
Option for a Clover Point to Forcemain Design Project Memo eptember
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SECTION 2

Physical and Geological Setting

This section summarizes the physical and geological setting of the Clover Forcemain, shoreline
conditions, previous geotechnical investigations and a summary of the findings of the geotechnical
assessment conducted by the KWL team.

2.1 Physical Setting

The ground surface along the length of the Clover Forcemain alignment ranges from flat to moderately
sloping. The west third of the alignment, between St. Lawrence Street and Boyd Street is gently sloping.
The middle third of the alignment is moderately sloping. The eastern third of the alignment is gently to
moderately sloping, with a minor undulation near Linden Avenue but a general decrease in ground
surface elevation from Beacon Hill Park to the Clover Point Pump Station. The ground surface
perpendicular to the forcemain is generally flat to gently sloping, and is at least 15 m from the edge of
slopes leading down to the beach, except near the James Bay Seawall, near Paddon Avenue, and near
Douglas Street. The James Bay seawall spans approximately 500 m from Dock Street to Lewis Street and
has a height of approximately 6 m measured from the ground surface behind the wall to the ground
surface in front of the wall. Existing underground utilities run underneath Dallas Road along much of the
alignment. There is a higher concentration of utilities between Ogden Point and Beacon Hill Park near
Douglas Street. Overhead power and communication lines also run along the south edge of Dallas Road
near Ogden Point, between St. Lawrence Street and Montreal Street.

2.2 Geological Setting

The forcemain alignment is located at the southern tip of Vancouver Island along the Dallas Road
shoreline. The geology of the area consist of bedrock overlain by glacial deposits and recent fill. The
bedrock in this area consists of highly irregular, glacially scoured granitic and metamorphosed granitic
rock. The rock is typically hard, with unconfined compressive strengths in the 50 MPa to 250 MPa range
and is crossed with numerous joints and shears. The surface of the bedrock is very irregular and often
steeply sloping with granular tills filling in the bedrock valleys. As the ice from the last glaciation
retreated, it deposited a layer of dense gravelly, silty sand beneath the ice (lodgement till) and
submerged layers of less dense gravelly, silty sand (ablation and flow till). These tills are exposed along
much of the current Dallas Road bluffs, particularly between Holland Point and Clover Point. As the ice
retreated, large quantities of rock flour were deposited that formed a thick layer of Victoria marine clay.
This clay is typically near normally consolidated (grey clay) with a desiccated crust (brown clay) up to
about 5 m thick that has resulted from glacial rebound. In some areas, anthropogenic fills and beach lag
deposits overly the marine clay.

2.3 Shoreline along Dallas Road

The shoreline along Dallas Road consists of bedrock points and steep south facing bluffs of glacial
deposits up to about 20 m high. The bluffs are subject to a number of processes including toe erosion
from storm waves, rotational landslides, colluvial creep and sloughing, wind, groundwater discharge,
spalling by frost action and human activity that lead to slope regression. Over the last 100 years or so
the City of Victoria has attempted to reduce the rate of natural regression through the construction of
seawalls, revetments, stairways, retaining walls, drainage improvements, bioremediation (vegetation),
off shore reefs and other methods. These bluffs are a prominent feature of the Victoria landscape,
requiring that the forcemain be designed and constructed such that the rate of natural regression is
unaffected by the forcemain project, and at locations where the existing risk of bluff instability is too
high, stabilized to protect the forcemain from the natural regression of the bluff.
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SECTION 2 — PHYSICAL AND GEOLOGICAL SETTING

2.4 Subsurface Investigation

In June and July 2017, Stantec drilled 24 test holes and installed three slope inclinometers and a nested
standpipe piezometer to investigate the soil conditions along the proposed Dallas Road alignment. The
geotechnical exploration program was designed to identify:

e Areas which may be underlain by shallow bedrock.

e Areas potentially underlain by significant amounts of fill placed for road widening or pedestrian
walkways.

e Areas where the stability of existing slopes could be impacted.

e Required instrumentation for geotechnical monitoring during and after construction of the
forcemain.

The geotechnical exploration work included drilling using percussive air rotary and solid stem auger
techniques; sampling by means of split spoon and grab sampling; in-situ testing by means of standard
penetration testing (SPT’s) and dynamic cone penetration tests and laboratory testing, including
moisture content, Atterberg Limits, particle size, fines content, pH, conductivity, and sulphate content
testing. A copy of the geotechnical factual report is appended.

Stantec also conducted preliminary slope stability analyses and estimated seismic ground displacements
to assist in the indicative design.

2.5 Analysis of Geological Data

After reviewing available geotechnical data, the KWL team confirmed that the forcemain can be
designed, constructed and operated within the Dallas Road corridor without impacting the bluffs and
without the bluffs impacting the forcemain. The assessment identified the following geotechnical
considerations affecting design of the Clover Forcemain.

251 James Bay Seawall Stability

The James Bay Seawall was constructed in 1912. The seawall is about 6 m in height and is believed to
consist of a cast-in-place concrete gravity wall structure that has undergone numerous upgrades and
modifications over the last 100 years or so. The geological conditions along this section of the alighnment
consist of fill materials and wall backfill overlying thick marine clay deposits. The wall backfill appears to
be mixed clay and granular backfill in a relatively loose state. The marine clay deposit is known to
become firm to soft beneath the wall. The geotechnical risk to the forcemain in this area would be a
collapse of the seawall due to a seismic event, tsunami, or excessive wave erosion (undermining).

In the opinion of the KWL team, there is a strong likelihood that the seawall will undergo significant
deformation during the design seismic event. However, there is sufficient space within the Dallas Road
corridor to shift the forcemain alignment far enough away from the seawall to protect the forcemain
from the seawall.

252 Bluff Stability

Along the bluffs to the east of the James Bay Seawall, there are three locations (described below) that
appear to create a potential risk to the forcemain from bluff instability due to the proximity of the
forcemain to slopes with existing stability problems. Bluff instability from natural processes, such as
seismic loading and erosion, could endanger the forcemain at these locations even though the
forcemain will be designed and constructed to not affect bluff stability. At other bluff locations, the
setback of the forcemain to the bluff is believed to be such that the risk of bluff instability to the
forcemain is minimal , and this will be confirmed through the development of the detailed design.

2-2 KWL/THURBER/CH2M CLOVER FORCEMAIN GEOTECHNICAL SUMMARY
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SECTION 2 — PHYSICAL AND GEOLOGICAL SETTING

At other bluff locations, the setback of the forcemain to the bluff is believed to be such that the risk of
bluff instability to the forcemain is acceptable, and this will be confirmed through the development of
the detailed design.

. Paddon Avenue - There is a long history of slope movement at the foot of Paddon Avenue. Since
the 1950s, numerous attempts to improve the stability of this section of the bluffs have been
carried out by the City. These include dumping fill over the edge of the slope, beach nourishment
and various retaining walls at the base, mid-slope and crest of the slope. It appears that toe
erosion has been reduced at this location; however, extensive cracking currently observed around
the crest of the slope indicates that slope movement is still occurring.

. Douglas Street — At the foot of Douglas Street there is a small pocket beach named “Fonyo Beach”
at the base of an oversteepened bluff. This beach has no significant toe protection and active
erosion on the slope can be observed. The indicative design recommended that the forcemain be
located at least 9 m away from the crest of the slope to reduce the risk of ground movements
during a seismic event. Further setback beyond 9 m is recommended to protect against natural
toe erosion and slope regression during the service life of the forcemain.

. Cook Street — At Cook Street, the bluff is near the proposed forcemain alighment and there is a
concern about groundwater flowing along the pipe trench and adversely affecting the bluffs.

253 Presence of Granitic Rock at Ogden Point

An open trench in the Ogden Point area will encounter bedrock in some areas. The rock consists of hard,
metamorphosed granitic rock which will require blasting for economic removal. The proximity to
structures will require controlled blasting techniques and vibration monitoring. The proximity to
structures will require mechanical removal or controlled blasting techniques and vibration monitoring.
Additional investigation may be required in this area to better define the location and consistency of
bedrock and the potential for poor quality fill..

254 Possibility of Liquefaction Near Ogden Point

The area of Ogden Point is known to contain large quantities of man-made fill materials used to
construct the current cruise ship terminal area. These fills may extend to Dallas Road. The soils west of
Dallas Road could be liquefiable and may require widespread ground improvement to protect the
pipeline from flotation, settlement and lateral loading from liquefaction-induced lateral spreading.
Along the current alignment of Dallas Road, only localized areas of ground improvement for liquefaction
are envisaged.

255 Trench Water Management

The KWL team identified a need for design features that address management of water in the trench,
including preventing uncontrolled flow of water in forcemain backfill. This will be addressed in detailed
design.
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SECTION 3

Conclusions and Recommendations

The KWL Team developed the following geotechnical conclusions and recommendations:

1.

No impact on Dallas Road Bluffs - The Clover Forcemain can be designed, constructed, and
operated in the Dallas Road alignment without: affecting the Dallas Road Bluffs, and without
natural forces affecting the forcemain.

KWL will design solutions addressing concerns with the Dallas Road Bluffs - KWL will develop
design solutions for locations where the forcemain is near the bluffs to achieve the goals of
protecting the bluffs and the forcemain. These design solutions will address refinement of the
forcemain alignment within the right of way of Dallas Road and inclusion of features to
manage the flow of water in the forcemain trench.

James Bay Seawall — Refinement in the alignment of the forcemain will avoid destabilizating
the James Bay Seawall, and protect the forcemain from failure of the seawall.

Investigations and analyses during detailed design - Further investigations and analyses will
be completed during detailed design to develop design details and refine the indicative
design.

CLOVER FORCEMAIN GEOTECHNICAL SUMMARY KWL/THURBER/CH2M 3-1

121



SECTION 4

Next Steps

Additional geotechnical information and analyses will be completed during detailed design to develop
design details protecting the forcemain, bluffs, and seawall at the following four locations:

e James Bay Seawall

e Paddon Avenueand specifications, and will be responsible for fulfilling
e Douglas Street

e Cook Street

Details of the geotechnical investigations are provided below. Once the investigations have been
completed, KWL will prepare detailed design drawings and will be responsible for fulfilling the duties of
Engineer of Record as defined by APEGBC.

The additional geotechnical information and analyses will be used to develop design details refining the
indicative design to assure protection of the bluffs and seawall from construction and operation of the
forcemain and to protect the forcemain from natural forces affecting the bluffs. As part of completing
the detailed design, KWL will prepare a plan to mitigate impacts of construction on the bluffs, including
post-construction monitoring for 12 months following completion of construction. KWL will monitor the
construction contractor’s compliance to that plan.

4.1 Additional Test Holes and Laboratory Tests

It is proposed to drill an additional test hole at each of the 4 sites using a track-mounted sonic drill rig.
The sonic rig will be used to advance the test holes from the roadway to approximately 15 m to 20 m
depth unless refusal is encountered at a shallower depth. Periodic Standard Penetration Tests (SPT) will
be completed at selected depths to allow an estimate of the relative density of the soil.

Soil and groundwater conditions will be logged in the field by experienced geotechnical personnel, the
sonic core will be photographed, and disturbed samples will be collected from the core and returned to
a soils laboratory in Victoria. All soil samples will be subjected to routine moisture content and visual
classification testing in the laboratory. Fines content (% passing 75 um sieve) and Atterberg limit testing
will be carried out on select representative samples.

4.2 Downhole Seismic Testing

Upon completion of drilling, downhole seismic testing (DST) will be conducted to provide an in-situ
shear wave velocity (V) profile at each test hole location. A 63.5 mm (2.5” ID) PVC pipe will be grouted
into each test hole location to facilitate insertion of the downhole seismic geophone. The geophone will
take shear wave velocity measurements at 1 m intervals that will be used to estimate the small-strain
shear modulus. The small-strain shear modulus is required to carry out a seismic site-specific response
analysis (SSRA), which is used in the assessment of liquefaction potential and for numerical seismic
deformation modelling.

4.3 Site-Specific Seismic Response Analysis, Limit Equilibrium Analysis, and Numerical
Deformation Analysis

After drilling and laboratory testing is complete seismic assessments will be completed at each of the
four areas of concern using both limit equilibrium and numerical analyses. The seismic assessment will
be based on the 1in 975 year return period earthquakes (design criteria) using seismic hazard values
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available from Natural Resources Canada. Seismic ground deformations will direct design of the
forcemain.

Both the limit equilibrium and numerical analyses will require site-specific seismic response analyses
(SSRAs) to be carried out. SSRAs will be completed based on the shear wave velocities obtained from the
DSTs. The SSRAs will result in a more precise estimation of ground motion amplifications than using the
factors provided in the B.C. Building Code (BCBC).

The limit equilibrium analysis will be used to quantify horizontal seismic displacements of the force main
at its preferred alignment. This analysis will use the software program Slope/W to identify the critical slip
surface that intersects the forcemain and the corresponding seismic slope yield acceleration at each area
of concern. The slope stability models will follow the ground surfaces and subsurface soil profiles. The
horizontal displacements will be estimated based on an empirical correlation to Newmark’s method using
the peak ground accelerations (pgas) determined from the SSRAs, slope yield accelerations and slope
geometries.

The results from the limit equilibrium analysis will be used to prioritize the areas for numerical
deformation analyses. A numerical deformation analyses will be performed. The numerical deformation
analysis will be carried out using the earthquake time-histories obtained from the SSRAs. Deformation
contours will be generated at each of the four sites. This will assist in design of the forcemain at each of
the four areas of concern.
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Sign-off Sheet

This document entitled Geotechnical Factual Data Report was prepared by Stantec Consulting Ltd.
(“Stantec”) for the account of Capital Regional District (the “Client”). Any reliance on this document
by any third party is strictly prohibited. The material in it reflects Stantec’s professional judgment in
light of the scope, schedule and other limitations stated in the document and in the contract
between Stantec and the Client. The opinions in the document are based on the conditions and
information that existed at the time the document was published and do not take into account any
subsequent changes. In preparing the document, Stantec did not verify information supplied to it by
others. Any use which a third party makes of this document is the responsibility of such third party.
Such third party agrees that Stantec shall not be responsible for costs or damages of any kind, if any,
suffered by it or any other third party as a result of decisions made or actions taken based on this
document.

The component of the report describing the geological setting (Section 2.2) was written by Sidney
Tsang, P.Geo. The remainder of the report, including the description of the physical setting (Section
2.1), geotechnical investigation scope (Section 3.0) and description of laboratory testing (Section
4.0) was written by Christian Hajen, EIT, reviewed by Ben Huynh, P.Eng., and independently reviewed
by (Uthaya) M. Uthayakumar, Ph.D., P.Eng.

Prepared by Draft
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Prepared by Draft
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(signature)

Ben Huynh, P.Eng.,
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1.1 BACKGROUND

Stantec Consulting Ltd. (Stantec) presents this Geotechnical Factual Data report in support of
Capital Regional District’s (CRD) Clover Point Forcemain project. The preliminary Clover Point
Forcemain alignment is located along Dallas Road in Victoria, BC and will run approximately 3.3
km from the existing Clover Point pump station to Ogden Point. However, the extent of Stantec’s
scope is for about 3.2 km of the alignment. A site plan showing the preliminary alignment is
presented on Drawing 1 in Appendix B. The design and construction of the Clover Point Pump
Station, as well as an approximate 100 m long section of the forcemain west of the pump
station, will be completed by others during a different stage. At Ogden Point, the forcemain
crosses the entrance to Victoria Harbour via a subsea horizontal directional drill (HDD) to the
new McLoughlin Point WWTP. The design and construction of HDD crossing and of the WWTP are
currently underway, and is being completed by others.

This report describes the physical setting and geological setting of the project, outlines the scope
of the geotechnical exploration completed by Stantec and presents the results of the borehole
exploration work, in-situ testing, instrumentation, and laboratory testing.

For ease of understanding, Stantec has split the preliminary Clover Point Forcemain alignment
into three zones represented by common soil characteristics and engineering properties based
on published surficial geology mapping (Monahan and Levson, 2000). The three geotechnical
zones are presented on Drawing 1, in Appendix B, and summarized as follows:

Zone 1 - Ogden Point (10+000 to 0+450 m)

Zone 2 - James Bay Seawall (10+450 to 10+900 m)
Zone 3 - Holland Point to near Clover Point (10+900 to 13+200 m)

1.2 PURPOSE AND SCOPE

The purpose of the geotechnical exploration was to obtain information on the subsurface
conditions beneath the preliminary Clover Point forcemain alignment to characterize the soll
conditions to support the indicative design. In addition, borehole locations were selected to
target specific areas along the preliminary alignment where key geotechnical
considerations/issues were identified by Stantec during our terrain assessment of the Dallas Road
cliffs (Reference “Dallas Road Cliffs, Historic Foreshore Erosion Assessment” prepared by Stantec
Consulting Ltd., dated May 30, 2017).

The types of test holes for the geotechnical exploration, as well as the locations and type of
testing were selected based the following considerations:
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e Areas which may be underlain by shallow bedrock;
e Areas potentially underlain by significant amounts of fill placed for road widening or
pedestrian walkways; and

e Areas where the stability of existing slopes and could be impacted

The resulting execution strategy of the Clover Point Forcemain geotechnical exploration work
consisted of the following:
e Geotechnical drilling using percussive air rotary (ODEX) and solid stem auger techniques,
with sampling by means of split spoon, and grab sampling;
e In-situ testing by means of standard penetration testing (SPT’s) and dynamic cone
penetration tests (DCPT’s);
e Installation of three (3) slope inclinometers;
¢ [nstallation of a nested standpipe piezometer; and,

e lLaboratory testing, including moisture content, Atterberg Limits, particle size, fines
content, pH, conductivity, and sulphate content testing.

1.3 PROJECT DESCRIPTION

Some portions of the preliminary Clover Point Forcemain alignment will be located within the
existing Dallas Road roadway. The majority of the alignment will be located within adjacent
grassy park areas, and asphalt paved parking areas and walkways along Dallas Road.

We understand that the Clover Point Forcemain will be 1350 mm diameter and that the pipe
invert depth will generally range from 2.5 to 3.8 m below the existing ground surface. At select
locations, including the Clover Point tie-in, the pipe will be founded deeper, with a pipe invert
depth of up to 5.4 m below the existing ground surface.

The project chainage of the forcemain for this report begins at the west end of the alignment at
10+000 m near the intersection of Dallas Road with St. Lawrence Street, and terminates at
approximately 13+220 m near Clover Point at the east end of the alignment. The chainage
notation is opposite to the forcemain’s flow direction, which runs from east to west. For the
purpose of this report, the alignment will be described from west to east, in accordance with the
chainage notation.
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2.1 PHYSICAL SETTING

The ground surface along the length of the preliminary alignment ranges from flat to moderately
sloping. The west third of the alignment, between St. Lawrence Street (chainage 10+000 m) and
Boyd Street (chainage 10+800 m) is gently sloping, increasing in elevation from 4 m near St.
Lawrence Street, to 7 m near Boyd Street along an 800 m lineal span.

The middle third of the alignment is moderately sloping, with a general increase in ground
surface elevation from 7 m near Boyd Street, to 23 m in front of Beacon Hill Park (chainage
11+960) along a 1160 m lineal span.

The eastern third of the alignment is gently to moderately sloping, with a minor undulation near
Linden Avenue but a general decrease in ground surface elevation from 23 m in front of Beacon
Hill Park, to 13 m near the proposed Clover Point Pump Station (chainage 13+200 m) along a
1240 m lineal span.

The slope of the ground surface orthogonal to the preliminary forcemain alignment is generally
flat to gently sloping, and is at least 15 m from the edge of slopes leading down to the beach,
except for three spans: near the James Bay seawall, near Paddon Avenue and near Douglas
Street. The James Bay seawall spans approximately 500 m from Dock Street to Lewis Street and
has a height of approximately 6 m measured from the ground surface behind the wall to the
ground surface in front of the wall. Based on the preliminary alignment, the forcemain would be
located approximately 3.7 m behind the edge of the seawall. At Paddon Avenue and Douglas
Street, the preliminary alignment would position the forcemain a distance of approximately 5 m
from the edge of a slope which leads down to the beach at a slope of approximately 30 to 35
degrees, and 35 to 40 degrees, respectively.

Existing underground utilities run underneath and/or across Dallas Road along much of the
preliminary forcemain alignment, but with a higher concentration of utilities between Ogden
Point and Beacon Hill Park near Douglas Street. Overhead power and communication lines also
run along the south edge of Dallas Road near Ogden Point, between St. Lawrence Street and
Montreal Street.

2.2 GEOLOGICAL SETTING

The preliminary forcemain alignment is located within the Nanaimo Lowland physiographic
subdivision, a strip of low-lying country, extending along the northeast, east and southwest
coasts of Vancouver Island from Sayward to Jordan River, west of Victoria (Holland 1976).
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The bedrock underlying the preliminary forcemain alignment is Jurassic-age Westcoast
Crystalline Complex comprising quartz diorite, tonalite, horneblende-plagioclase gneiss, quartz-
feldspar gneiss, amphibolite, diorite, agmatite, gabbro, marble and metasediments, including
the Wark-Colquitz Complex (Clapp 1913, Cui 2015). Bedrock outcrops along the shoreline
between Finlayson Point to Holland Park. Fault-zone mylonites in the Jurassic-age gneiss have
been identified on the west side of Clover Point (Johnston et al. 2013). The active Leech River
Fault Zone is located approximately 5 km west of Ogden Point (Morell et al. 2017) and the Devil’s
Mountain Fault Zone lies approximately 2.5 km south and offshore of the Clover Point Forcemain
(Barrie and Greene 2015).

During the last major glaciation (25,000-10,000 ybp) glaciers formed in the Vancouver Island
Mountains and Coast Mountains and advanced down the Strait of Georgia to southeastern
Vancouver Island after 19,000 ybp. During the glacial maximum (~15,000 ybp) southern
Vancouver Island was completely covered by an ice sheet that flowed south-southwesterly
across Juan de Fuca Strait and deposited Cordilleran till (Alley and Chatwin 1979). As the
climate began to ameliorate, deglaciation was by downwasting and southern Vancouver Island
was ice-free by 12,500 ybp (Clague 1981). During this period, the coastline was depressed due
to glacio-isostatic effects such that marine waters invaded lowland areas below 75 meters
elevation and glaciomarine sediments were deposited (Mathews et al. 1970). However, present
sea level was attained as early as 11,700 ybp at Victoria (Clague 1981).

Regional (1:25,000) scale surficial geology mapping of the Victoria area provides an overview of
surficial materials underlying the preliminary forcemain alignment (Monahan and Levson 2000).
The alignment is underlain by areas of thin soil, with bedrock near or at the surface, interspersed
with deposits of Victoria Clay. Victoria Clay is a glaciomarine sediment deposited when the
coastline was depressed, at the end of the last glaciation. Four distinct units were mapped
underlying the preliminary forcemain alignment. These units are summarized in Table 1; unit
descriptions are from Geoscience Map 2000-2 (Monahan and Levson 2000).
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Table 1 Surficial Geology Units along the Preliminary Forcemain Alignment

Unit Description Project Chainage(%)

UNIT C1 | VICTORIA CLAY - INTERMEDIATE BETWEEN UNITS R2 AND C2, Sta. 10+000 to Sta. 10+150
INCLUDING UNDIFFERENTIATED AREAS

This unit mainly includes areas where soil profiles typical of units R2
and C2 occur together on a scale that is not mappable with the
data available. This unit also includes areas where there is greater
than 5 metres of Victoria clay, but where the thickness of the lower
grey clay facies is less than 3 metres.

UNITR2 | AREAS WITH BEDROCK AT OR NEAR THE SURFACE - THIN SOIL Sta. 10+150 to Sta. 10+500
COVER WITH SCATTERED BEDROCK OUTCROP

Generally consists of shallow soils over bedrock. In much of
Greater Victoria, this unit includes areas with less than 5 metres of
Victoria Clay, mainly the brown clay facies, overlying thin older
Pleistocene deposits or bedrock. Scattered outcrops occur
throughout the unit, and bedrock is commonly found in the upper
five metres (e.qg. in utility line excavations). The thickness of older
Pleistocene deposits in most places is less than a few metres, but
may locally be up to 10 metres.

- UNIT R2a consists of those areas of unit R2 where thicknesses of Sta. 10+800 to Sta. 11+350

older Pleistocene deposits between 5 and 10 metres can be Sta. 11+450 to Sta. 11+800
mapped. Sta. 12+200 to Sta. 12+600
UNIT C2 | VICTORIA CLAY - THICK SOFT CLAY Sta. 10+500 to Sta. 10+800
Areas with more than 3 metres of the grey clay facies of the Sta. 11+350 to Sta. 11+450
Victoria clay. The thickness of the grey clay facies is commonly Sta. 114800 to Sta. 12+200

greater than 10 metres and locally exceeds 20 metres. In this unit,
the grey clay facies is overlain by the brown clay facies, which is
generally 2 to 5 metres thick. The thickness of older Pleistocene
deposits underlying the Victoria clay is generally less than a few
metres, but may be greater adjacent to drumlinoid ridges. The unit
occupies low-lying and gently sloping ground, and where
borehole data are not available, this unit is assigned to such areas
below 60 metres elevation.

UNIT C3 | VICTORIA CLAY — THIN CLAY OVER THICK OLDER PLEISTOCENE Sta. 12+750 to Sta. 13+200
DEPOSITS

Occurs in areas with less than 5 metres of Victoria clay overlying
older Pleistocene deposits greater than 10 metres thick. It
generally occurs on the upper flanks of drumlinoid ridges

Sta. 12+600 to Sta. 12+750

NOTES:
@ For project chainage, refer to Drawings 2-1 to 2-9 in Appendix B
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3.1 SUMMARY

Stantec carried out a geotechnical subsurface exploration for the Clover Point Forcemain
between June 19 and July 4, 2017 in order to support indicative design for the routing and
installation of the forcemain.

The scope of the geotechnical exploration work consisted of the following:

e Seven (7) percussive air rotary (ODEX) boreholes;
e Seventeen (17) solid-stem auger boreholes;
e Three (3) slope inclinometer casing installations;

e One (1) nested standpipe piezometer installation

Test hole coordinates were recorded with a handheld Global Positioning System (GPS) device
with an accuracy of approximately +/-3 m, with additional measurements taken in the field
referenced to fixed landmarks (roadway intersections, curb returns, etc.). Upon plotting the GPS
coordinates onto the drawings, if substantial error was noted when compared with the
additional measurements to the fixed landmarks, the test hole location was adjusted on the
drawing in accordance with the additional field measurements. Test hole elevations were
approximated using LIDAR elevation contours provided by the CRD, as well as a topographic
survey of the preliminary forcemain alignment sub-contracted by Stantec to McElhanney
Surveys. Contour lines are shown on plan drawings included in Appendix B.

Soil samples were collected from boreholes by means of grab sampling and/or split spoon
sampling. Standard Penetration Tests (SPTs) or Dynamic Cone Penetration Tests were completed
in the ODEX and solid-stem auger boreholes.

The auger and ODEX drilling was performed using a Mobile B54, truck-mounted drill rig. The drill
rig and associated support vehicles, equipment and tooling (including the 200 psi, 300 ft3/min
ODEX air compressor) are owned and operated by Geotech Drilling Services Ltd. (Geotech
Drilling), located in Delta, BC.

Full-time review of the subsurface exploration work was carried out by a Stantec geotechnical
field engineer, who classified the soils encountered, recorded borehole coordinates and
SPT/DCPT blow counts, and collected representative soil samples. The soil samples were returned
to the Stantec geotechnical laboratory in Burnaby, BC for classification and index testing.
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sl u:\pc 1117 surrey, bc\111700431_crd\clover_forcemains\05_report_deliv\draft_doc\factual_data\rpt_clover_fm_factual_20170727_dft.docx

134



GEOTECHNICAL FACTUAL DATA REPORT

July 27, 2017

3.2 GEOTECHNICAL DRILLING EXPLORATION

Descriptions of the percussive air rotary (ODEX) and solid stem auger drilling methodologies used
for the boreholes are provided in the following sub-sections.

Detailed borehole logs describing the soil and groundwater conditions encountered, and results
of the laboratory classification and index testing are included in Appendix C.

Soil descriptions presented on the borehole logs are based on the grab samples and split spoon
samples collected at discrete intervals and are in general accordance with ASTM D2487 and
D2488 for the Unified Soil Classification System (USCS) and the information presented on the
“Symbols and Terms Used in Borehole and Test Pit Records” in Appendix C. Where the quantity of
a soll type is sufficiently small, less than 5% and 15% for fine grained (passing the No. 200 sieve)
and coarse grained (retained on the No. 200 sieve) soils, respectively, it is not reported on the
borehole logs, in accordance with the USCS classification method.

Seven (7) percussive, downhole hammer air rotary (ODEX) boreholes were completed using
125 mm diameter steel casing. Table 2 presents a summary of the ODEX boreholes, and includes
borehole coordinates, elevations, depths, and methods for sampling and in-situ testing.

In the ODEX drilling method, an eccentric, convex drill bit covered with carbide buttons
penetrates overburden and rock formations via a reciprocating, jackhammer-like action. The
downhole hammer is pneumatically driven via a constant stream of air, which also lifts drill
cuttings away from the drill bit and up the casing to the surface.

In general, the ODEX driling method was used to drill select deep boreholes near Paddon Avenue
and Douglas Street for slope stability analyses and for permanent casing installations (i.e., slope
inclinometers and standpipe piezometer). The ability to penetrate through very dense granular
material (including cobbles and boulders) to target depth (into glacial till or into the underlying
bedrock) allowed successful completion of boreholes BH17-12a to BH17-14, BH17-16 and BH17-24.

Sampling of both coarse-grained soils (i.e., sands and gravels) and fine-grained soils (i.e., silts and
clays) in the ODEX boreholes was completed with split spoons and occasionally via grab sampling
from drill cuttings collected from the air return. Samples were placed in plastic bags and
transported to the Stantec laboratory in Burnaby, BC for further classification and index testing. SPT
blow counts were recorded during split-spoon sampling. Further details regarding the SPTs are
provided in Section 3.3.1.

@ Stantec

sl u:\pc 1117 surrey, bc\111700431_crd\clover_forcemains\05_report_deliv\draft_doc\factual_data\rpt_clover_fm_factual_20170727_dft.docx

135



GEOTECHNICAL FACTUAL DATA REPORT

July 27, 2017

Table 2 Summary of ODEX Boreholes

. UTM Coordinates Ground Drilled . .
Borehole | Project : Sampling In-Situ
ID Chainage® i i Elevation, | Depth Methods Testing Installs
Northing | Easting | geodetic
BH17-03 10+188 5362737 | 471502 | 6.0 m 3.7m Grab
. None
Sampling None
BH17-04 10+380 5362561 | 471561 | 6.0 m 3.4m Split Spoon,
Grab SPT None
Sampling
BH17-12a | 11+559 5361845 | 472488 | 17.1m 10.9 m | Split Spoon, Slope
Grab SPT Inclino-
Sampling meter
BH17-13 11+739 5361781 | 472659 | 20.3m 17.7 m | Split Spoon,
Grab SPT None
Sampling
BH17-14 11+760 5361793 | 472676 | 21.2m 19.7 m | Split Spoon, Slope
Grab SPT Inclino-
Sampling meter
BH17-16 11+792 5361800 | 472707 | 22.0m 26.9 m | Split Spoon, Slope
Grab SPT Inclino-
Sampling meter
BH17-24 11+794 5361802 | 472709 | 22.0m 229 m | Grab Stantpipe
Sampling DCPT piezo-
meter

NOTES:
M For project chainage, refer to Drawings 2-1 to 2-9 in Appendix B

Boreholes BH17-03 and BH17-04 were originally planned as auger boreholes, but upon
attempting to drill at these locations, it was discovered that a layer of concrete underlay the
surficial asphalt and impeded the auger from advancing. Accordingly, the ODEX method was
used to drill through the concrete and complete these two shallow boreholes.

Borehole BH17-24 was not originally planned, but was added to supplement the subsurface
information near the intersection of Dallas Rd with Douglas Street via additional sampling and
SPT testing, and the installation of a standpipe piezometer.

Boreholes BH17-12a, BH17-13, BH17-14, BH17-16 and BH17-24 were advanced through
overburden soils and into bedrock as planned.

Due to the installation of slope inclinometer casings in boreholes BH17-12a, BH17-14 and BH17-16,
a combination of cement-bentonite grout and silica sand was used to backfill these holes,
which were each capped with a steel casing cover concreted to match the surrounding grade.
Similarly, the standpipe piezometer at BH17-24 was backfilled using a combination of bentonite
chips and silica sand, and also capped with a steel casing cover concreted to match the
surrounding grade. Boreholes BH17-03, BH17-04 and BH17-13 were backfilled using a
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combination of drill cuttings and silica sand. Bentonite seals were placed in compliance with the
BC Groundwater Protection Regulation at the bottom of each borehole, at 6 m intervals, and
below the surficial concrete plug.

Seventeen (17) auger boreholes were advanced using 140 mm diameter solid-stem, continuous
flight auger drill rods. Table 3 presents a summary of the auger boreholes, and includes borehole
coordinates, elevations, depths, and methods for sampling and in-situ testing.

The solid stem drilling method was used to drill the majority of the boreholes along the preliminary
Clover Point Forcemain alignment. In general, auger boreholes were advanced to a depth of 4.6
m (15 ft.) or practical refusal, to evaluate the soil conditions in the vicinity of the forcemain invert.
At the James Bay seawall, the auger boreholes were advanced to depths of up to 7.6 m (25 ft.) in
order to determine the composition of the native soil at the approximate subgrade level
immediately below the inferred foundation depth of the concrete retaining wall.

Sampling of soils from the auger boreholes was completed mostly by collection of grab samples,
with occasional split spoon sampling. Grab samples and split spoon samples were placed in

plastic bags and transported to the Stantec laboratory for further classification and index testing.

SPT and DCPT blow counts were recorded on borehole logs and used to characterize the
compactness or consistency of the soils. Further details regarding the SPTs and DCPTs are
provided in Sections 3.3.1 and 3.3.2.
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Table 3 Summary of Solid Stem Auger Boreholes

. UTM Coordinates Ground . .
Borehole | Project . . Sampling In-Situ
ID Chainage® ; ; Elevation, | Drilled Methods Testing
Northing Easting Geodetic | Depth
BH17-01 | 10+053 5362877 | 471488 | 40m s2m | SPtspoon, | qp
Grab Sampling
BH17-02 10+138 5362786 471492 44 m 46m Grab Sampling | DCPT
BH17-05 10+496 5362476 471639 46m 7.6 m Grab Sampling | DCPT
BH17-06 10+576 5362419 471696 45m 7.6m Grab Sampling | DCPT
BH17-07 10+666 5362363 471767 6.1m 53m Grab Sampling | DCPT
BH17-08 10+851 5362254 471916 70m 85m Grab Sampling | DCPT
BH17-09 11+020 5362155 472052 11.0m 4.6 m Grab Sampling | DCPT
BH17-10 11+222 5362037 472216 14.0m 43 m Grab Sampling | DCPT
None
BH17-11 11+388 5361943 472348 16.1m (DCPT | None DCPT
only)
55m
(DCPT
BH17-12b | 11+564 5361842 472490 16.6 m 0 7.0 None DCPT
m)
BH17-15 11+765 5361817 472672 21.9m 1.2m Grab Sampling | DCPT
BH17-17 | 12+022 5361783 | 472927 | 22.1m 67m | SPitSpoon, oo
Grab Sampling
BH17-18 12+291 5361734 473184 185 m 46m Grab Sampling | None
BH17-19 12+517 5361680 47