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Public Works and Transportation Committee

Anderson Room, City Hall
6911 No. 3 Road

Wednesday, January 18, 2017
4:00 p.m.

Pg. # ITEM

MINUTES

PWT-5 Motion to adopt the minutes of the meeting of the Public Works and
Transportation Committee held on November 23, 2016.

NEXT COMMITTEE MEETING DATE

February 22, 2017, (tentative date) at 4:00 p.m. in the Anderson Room

PLANNING AND DEVELOPMENT DIVISION

1. TRAFFIC SAFETY ADVISORY COMMITTEE - PROPOSED 2017

INITIATIVES
(File Ref. No. 01-0100-30-TSAD1-01) (REDMS No. 5222032)

PWT-27 See Page PWT-27 for full report

Designated Speaker: Victor Wei

STAFF RECOMMENDATION

(1) That the proposed 2017 initiatives for the Traffic Safety Advisory
Committee, as outlined in the staff report titled “Traffic Safety
Advisory Committee - Proposed 2017 Initiatives” dated November 22,
2016 from the Director, Transportation, be endorsed; and
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PWT-33

PWT-43

ITEM

(2) That a copy of the above staff report be forwarded to the Richmond
Council-School Board Liaison Committee for information.

RICHMOND ACTIVE TRANSPORTATION COMMITTEE -

PROPOSED 2017 INITIATIVES
(File Ref. No. 01-0100-20-RCYC1) (REDMS No. 5227687 v. 2)

See Page PWT-33 for full report

Designated Speaker: Victor Wei

STAFF RECOMMENDATION

(1) That the proposed 2017 initiatives of the Richmond Active
Transportation Committee, as outlined in the staff report titled
“Richmond Active Transportation Committee - Proposed 2017
Initiatives” dated December 15, 2016 from the Director,
Transportation, be endorsed; and

(2) That a copy of the above report be forwarded to the Richmond
Council-School Board Liaison Committee for information.

ENGINEERING AND PUBLIC WORKS DIVISION

DIKE MASTER PLAN - PHASE 2
(File Ref. No. 10-6060-01) (REDMS No. 5178299 v. 3)

See Page PWT-43 for full report

Designated Speaker: Lloyd Bie

STAFF RECOMMENDATION

That the public and key external stakeholders be consulted to provide
feedback on the medium and long term dike improvements required for part
of Richmond’s West Dike (between Williams Road and Terra Nova Rural
Park) and part of the North Dike (between Terra Nova Rural Park to No. 6
Road) as identified in the staff report titled “Dike Master Plan — Phase 2”
from the Director of Engineering, dated December 6, 2016.
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PWT-104

PWT-126

PWT-132

ITEM

DCC RESERVE FUND EXPENDITURE (4000 MAY DRIVE) BYLAW

NO. 9643
(File Ref. No. 03-1000-08-030) (REDMS No. 5203346 v. 5)

See Page PWT-104 for full report

Designated Speaker: Lloyd Bie

STAFF RECOMMENDATION

That DCC Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643 be
introduced and given first, second and third readings.

WATER SHORTAGE RESPONSE PLAN - PROPOSED CHANGES
(File Ref. No. 10-6060-01) (REDMS No. 5268702 v. 3)

See Page PWT-126 for full report

Designated Speaker: Lloyd Bie

STAFF RECOMMENDATION

That the comments on Metro Vancouver’s proposed changes to the Water
Shortage Response Plan, as summarized in the staff report titled “Water
Shortage Response Plan — Proposed Changes,” dated January 3, 2017, from
the Director, Engineering be submitted to Metro Vancouver.

T.5651 - 2016 PAVING PROGRAM (LAFARGE CANADA INC))
CONTRACT EXTENSION AND CHANGE ORDER FOR 2017

PAVING PROGRAM
(File Ref. No. 10-6340-20-P.16207) (REDMS No. 5267595)

See Page PWT-132 for full report

Designated Speaker: Milton Chan

STAFF RECOMMENDATION

That Contract T.5651 — 2016 Paving Program with Lafarge Canada Inc. be
extended to include the 2017 Paving Program, and that a Change Order be
issued to increase the value of this Contract by $2,700,000.
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7. MANAGER’S REPORT

ADJOURNMENT
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/ of
Tmond Minutes

Public Works and Transportation Committee

Date: Wednesday, November 23, 2016

Place: Anderson Room
Richmond City Hall

Present: Councillor Chak Au, Chair
Councillor Harold Steves
Councillor Derek Dang
Councillor Ken Johnston
Councillor Alexa Loo

Also Present: Councillor Linda McPhail
Councillor Carol Day

Call to Order: The Chair called the meeting to order at 4:00 p.m.

MINUTES

It was moved and seconded
That the minutes of the meeting of the Public Works and Transportation
Committee held on October 19, 2016, be adopted as circulated.

CARRIED

NEXT COMMITTEE MEETING DATE

December 21, 2016, (tentative date) at 4:00 p.m. in the Anderson Room.
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1.

DELEGATIONS

(D

(2)

)

(4)

Erich Harvey, 9460 Alberta Road, cycling teacher and recreational
cyclist, presented images to the Committee (attached to and forming part
of these minutes as Schedule 1) of roads in Richmond which are used
frequently by cyclists. Mr, Harvey referred to several roads in his
presentation and noted that the concerns for cyclists on these roads in
Richmond were (i) the speed of traffic, (ii) the narrow space for cyclists,
(iii) the size of the vehicles occupying the roads, (iv) parked vehicles,
(v) merging vehicles, and (vi) construction.

In reply to questions, Mr. Harvey noted that some additions which
would be useful to cyclists include (i) plastic bars and concrete bartiers
placed in the key areas of the road, (il) widening of paths and lanes, and
(iii) the addition of separate paths for cycling alongside roads.

James White, 3226 Pleasant Street, former professional cyclist and a
current recreational cyclist, summarized his concerns to the Committee
and stated that (i) there are three types of cyclists — professional,
recreational, and commuters, (ii) clear and long open roads allow
professional cyclists to keep their heart rate up, (iii) Richmond and
Ladner are frequently used as recreational cycling areas of the flat
topography, (iv) commuters seek safe, clear and visible areas for
cycling. Mr. White emphasized that all types of cyclists need to be
catered to in order to promote a healthy and active lifestyle for different
members of the population.

In response to a query, Mr. White noted that building a route around sea
island way would be too short to meet cyclists’ needs.

Linda Love, 3031 Williams Road, Chair of the Richmond Active
Transportation Committee (RATC), explained to the Committee that the
focus of the Committee is to improve active transportation in the City.
Ms. Love remarked that at the time there were no competitive cyclers on
committee and hopes that the addition of more cyclists would help to
provide better feedback to Council with feedback on possible
improvements for Richmond’s roads.

Victor Wei, Director, Transportation, expressed his condolences towards
the recent fatality in the cycling community and informed the
Committee that the investigation into the cause of the death is still
ongoing, Mr. Wei confirmed that there would be a report coming
forward which would address the safety concerns and roadways needing
improvement in Richmond. However, there will be no contribution to
any high cost solutions until the cause for the fatality is known.
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Wednesday, November 23, 2016

5230964

A handout, containing text from an article in the Richmond News, was
distributed to the Committee and is attached to these minutes as
Schedule 2. Mr. Wei noted that a response was being prepared to this
article. Mr. Wei then encouraged the public to bring forward their
recommendations for road safety improvements to the RATC and also
noted that posted on the City’s website was an invitation for people to
come speak at future RATC meetings.

In response to questions, Mr. Wei confirmed that (i) there was a limited
amount of funding dedicated to traffic roadway improvements and
cycling, (ii) given limited funding, feedback is being requested from the
RATC to determine what are the areas which need funding immediately,
(iii) the incorporation of cycling paths is always being implemented into
the new roadways, and (iv) delays in construction work at certain areas
in Richmond is being cause on external factors.

PLANNING AND DEVELOPMENT DIVISION

PROVINCIAL 2017/18 BIKEBC PROGRAM SUBMISSION
(File Ref. No. 01-0150-20-THIG I} (REDMS No. 5200523)

In reply to queries, Victor Wei stated that (i) it is possible that enough
external funding will be collected to support the project, (ii} option one is to
fill in the canal and put in a new path, (iii) option two, which is less costly, is
to build on the nearby right of way, and (iv) the anticipated completion time is
the end of next year.

It was moved and seconded

(1)

(2)

That the submission for cost-sharing to the Province’s 2017/2018
BikeBC Program for the River Drive multi-use pathway, as described
in the report, titled “Provincial 2017/2018 BikeBC Program
Submission” dated COctober 21, 2016, from the Director,
Transportation, be endorsed; and

That, should the above application be successful and the project
receive Council’s approval via the annual capital budget process, the
Chief Administrative Officer and the General Manager, Planning
and Development, be authorized to execute the funding agreement
and that the 2017 Capital Plan and the 5-Year Financial Plan (2017-
2021} be updated accordingly.

CARRIED
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TRANSLINK DRAFT REGIONAL GOODS MOYEMENT STRATEGY
(File Ref. No. 01-0154-04) (REDMS No. 5201462 v. 3)

Victor Wei noted that (i) the document is fairly high level, (ii) there is no
detailed action plans yet, and (iii) staff will come back to committee to update
on detailed action plans. Comments and concerns were made regarding the
parking of the trucks.

It was moved and seconded

(1)  That TransLink be advised that the City supports the draft Regional
Goods Movement Strategy in principle, subject to continued dialogue
with the City on key items as described in the staff report, titled
“TransLink Draft Regional Goods Movement Strategy” dated
October 26, 2016, from the Director, Transportation, to ensure that
urban freight movement and associated economic benefits are
enhanced without diminishing the City’s authority over local
roadways or resulting in negative impacts to the community;

(2) That the City continue to work with TransLink and relevant
stakeholders to finalize the draft Regional Goods Movement Strategy;
and

(3)  That staff be directed to report back on the detailed action plans when
completed.

CARRIED

ENGINEERING AND PUBLIC WORKS DIVISION

HORSESHOE SLOUGH PUMP STATION
(File Ref. No. 10-6340-20-P.15305) (REDMS No, 5209602)

It was moved and seconded

That the design concept for the Horseshoe Slough Drainage Pump Station
Upgrade as detailed in Attachment 1 of the staff report titled, “Horseshoe
Slough Pump Station,” be approved.

CARRIED

ELECTRIC VEHICLE FLEET AND CHARGING STATION

INFRASTRUCTURE
(Fiie Ref. No. 02-0780-01) (REDMS No. 5201896 v. 5)

In response to questions, Suzanne Bycraft, Manager, Fleet and Environmental
Programs, stated that the reasonable lifespan for a vehicle’s battery would be
10 years and that only the publicly available charging stations are noted in the
report.

PWT -8
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It was moved and seconded

(1) That the tiered approach and key considerations for acquiring
electric vehicles within the City’s vehicle fleet, as outlined in the staff
report titled “Electric Vehicle Fleet and Charging Station
Infrastructure,” dated October 22, 2016 from the Director, Public
Works Operations, be endorsed; and

(2) That staff report back regarding the potential installation of
community Level 3 charge stations, including an energy cost recovery
approach, as part of advancing greenhouse gas emissions under the
City’s Community Energy and Emissions Plan.

CARRIED

UPDATE ON  2016/2017 SNOW AND ICE RESPONSE
PREPARATIONS
(File Ref. No. <#> ) (REDMS No. 5195272 v. 2)

[t was moved and seconded

That the staff report ftitled “Update on 2016/2017 Snow and Ice Response
Preparations,” dated October 20, 2016, from the Director, Public Works
Operations be received for information.

CARRIED

MANAGER’S REPORT

Suzanne Bycraft briefed the Committee on the garbage and recycling calendar
for the upcoming year and noted that (i) the annual calendar is anticipated to
be sent out in January, (ii} the package will contain a short insert showing the
collection guide, and (iii) many residents have already signed up for the
garbage collection reminder on the Richmond app.

ADJOURNMENT

It was moved and seconded
That the meeting adjourn (4:55 p.m.).

CARRIED
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Public Works & Transportation Committee
Wednesday, November 23, 2016

Certified a true and correct copy of the
Minutes of the meeting of the Public
Works and Transportation Committee of
the Council of the City of Richmond held
on Wednesday, November 23, 2016.

Councillor Chak Au Shaun Divecha
Chair Legislative Services Coordinator
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Schedule 2 to the Minutes of the
Public Works and Transportation
Committee held on Wednesday,
November 23, 2015.

An open letter on cycling safety to mayor Malcolm Brodie

City of Richmond says it improves cycling network based on priorities (see below)

Geordie McGillivray / Richmond News

November 18, 2016 11:31 AM

A riew bike path on Westminster Highway is not only covered in shrapnel-ike materials from passing vehicles, it also ends in a dangerous bottleneck around No. 9 Road, says cyclist Geordie
McGillivray.

To Mayar Malcalm Bradie,

I'm saddened that | did not send this letter before the death of cyclist Brad Dean, who was killed (Nov. B) on River Road in Richmond.
I've been a clubmate of Brad's for some years now, having cycled with him on many rides and shared transportation to out of town rides.
Let me introduce myself, and why | ask that you take what | say seriously.

I'm Geordie McGillivray. I was bom in Richmond, and have lived in Richmand for 44 years, | ride my bike more than 20,000 kms per year. | would say thal about 10,000 to 12,000 of those
kilometres are in Richmond; | ride almost every day, rain or shine.

| am a cyclist — not a person who rides a bike, Let me explain the difference.

| am an experienced cyclist; | have competed in events; | am a ride leader for Just Giver cycling group {which Brad was part of); | volunteer to coach elementary school children bike safety
and skills, and every year | renew my eycling insurance through Cycling BC. 1 ride on the road, with traffic if need be, hut otherwise on the roadside bike lanes. My average speed is 30 km/h
but | can keep up with traffic if needed. I'm serious about cycling, and coming home alive after every ride.

A person who rides a bike, many times, will have their helmets strapped to their backpack, or handlebars; They will ride on the sidewalks; They will ride on gravel paths while texting. They
will do mere to give cyclists a bad name in the eyes of pedestrians and vehicle drivers than anyone. That is nat who this fstter is about.

Over the years, |'ve identified every road, every intersection, and every sectlon of road in Richmend where a cyclist could, or wili be injured cr killed.

What | am proposing is that 1 be brought in as an advisor, if you will, to help with the decisions and changes that are so sorely need in Richmond to prevent mere camage. Along with
identifying all of the hot spots, | have solutions that would wark., Simply, my solutions will save lives.

Coun. Ken Johnston, who thinks shutting down ads to cyclists (may be} the answer, is cbvicusly a man who is not a cyclist and has no idea of the popularity of River Road with cyclists
fram all over the Lower Mainland.

That stretch of road, from No, 8 Road up to what is the equivalent of No. 10 Road, is the third most popular road for cyclists in all of Richmond, It is also one of anly two roads where cyclists
feel a sense of freedom since there are no traffic iights to intermupt the ride.

This road along with Cyke Road in south Richmond are the two main draws. The Railway Avenue comidor is also in the top three,
Let me quickly list a few of the areas in Richmend where | expect another cyciist will be injured or killed within the next two years.
River Road was on the list, and this has already happened, so we are now left with four Iocations.

| ask that you use my knowledge to make Richmond safer and bike routes designed by someone who actually rides a bike in this city instead of a designer sitting behind a desk who doesn't
know how cyclists actually flow with and without traffic arcund them. | have solutions for each of these listed beiow and would love to help,
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Solution: There is an extra gravel shoulder on both sides that could be used to widen the road for a bike shoulder. Also, the 30/kmh speed limit that is already in effect for part of River Road
should be extended.

Since Brad's death, cars are giving me a very wide berth, which is nice, but they are crossing into the other lane of oncoming traffic, and it's getting dangerous for everycne.
4. Highway 99 between Rice Mili Road and Stevestoen Highway

This small section of road, where the cld Richmond Information Centre used to be, is one of the most used sections of road for cyclist in all of Richmond — travelling in both directions. It's
the only way to directly connect from the hike shuttle service to Sidaway Road, which is ihe designaied safe route, If is vital to completing a complete lap of Luiu Island and is used for all
charity bike rides.

Solution: instaling reflective pylons arcund the shoulder comer leading from the infornation centre area to the bus stop at Steveston Highway to deter vehicles from cutting that comer. If
vehicle “‘needs” to pull off to the shoulder, it still can as the pylons bend.

I'm aware of at least 10 more sections of road in Richmond similar to the above. | have solutions to all of those, as well. | have short term, and long term selutions, both economical and
expensive, I'm not sure how much Richmond City Hall thinks Brad's life is worth, or the life of any of us cyclists, but I'd like to find cut. Richmond s flat and has hardly any blind comers —
the fixes are easy compared to other cities.

Most people who drive vehicles would never know about these issues {and | drive a car, tco.) They are oblivicus to the situation that doesn't apply to their big metal box. I'm a single father of
an 11-yearald girl, and getling home every day safely is my priority.

| want to make something very clear: If Ken Johnston wanis to shut down River Road, cyclists will have to be rerouted onto Westminster Highway. This will inevitably lead 1o mare injury and
death,

I've been thinking about this for a year, and now & friend has been killed. | regret | have sal on this for so long. Perhaps no road improvements would have prevented this tragedy, but | can't
sit back now.

Geordie McGillivray

Richmond

Bike upgrades made along side larger projects: City

A spekesperson for the City of Richmond says improving the muricipaiity’s cycling networks is a matter of priorities and funding.

“We are working to incrementally add to our cycling network,” said Ted Townsend.

“It's a questicn of priorities. If we were prepared to throw more money at it, then sure, we could do more. But we have to balance it with many other priorities,” said Townsend.
As it stands Townsend said the city is investing in improvements to cycling lanes, parliculatly when senior govermments assist in funding.

For example, last year the federal govemnment granted the city $3.5 miliion to widen No. 2 Road from Steveston Highway to Dyke Road, as part of improving access to Steveston Harbour
(Asia-Pacific Gateway funding). The $7.3 milicn preject will be topped up with municipal funds. It will see utility poles moved to accommodate & bike path on the east side of the road from
the highway fo just beyond Andrews Road. The bike lane will shift to the west until Dyke.

Many cycling network upgrades also occur when there is redevelopment. For instance, when a new street is built, cycling lanes are added, such as in the Oval Village.

A common crticism of Richmond's cycling nefwork is the gaps that exist.

“Obviously there are gaps that exist. We want to address the gaps, but there's a whole wide varlety of criteria that come info play with what projects get built,” Townsend said,
He explained, for example, the Westminster bike path was built when the federal govemment provided funding for the Nelson Road interchange {for port truck traffic),

That path is incomplete because the city is waiting on CN Rail to upgrade its crossing.

There are also smalier, incremental upgrades, said Townsend.

“We also make significant investments annually in ather traffic safety improvements such as traffic celming measures, new traffic signals and intersection improvements.”
Last year the city Invested $300,000 directly in such improvements.

-Graeme Wood/Richmond News

@ 2018 Richmond News
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¢ Richmond Report to Committee
To: Public Works and Transportation Committee Date: November 22 2016
From: Victor Wei, P. Eng. File: 01-0100-30-TSAD1-
Director, Transportation 01/2016-Vol 01
Re: Traffic Safety Advisory Committee — Proposed 2017 Initiatives

Staff Recommendation

1. That the proposed 2017 initiatives for the Traffic Safety Advisory Committee, as outlined in
the staff report titled “Traffic Safety Advisory Committee - Proposed 2017 Initiatives™ dated
November 22, 2016 from the Director, Transportation, be endorsed.

2. That a copy of the above staff report be forwarded to the Richmond Council-School Board
Liaison Committee for information.

T e . e

Victor Wei, P. Eng.
Director, Transportation
(604-276-4131)

Att:l
REPORT CONCURRENCE
ROUTED To: CONCURRENCE | CONCURRENCE OF GENERAL MANAGER
Community Bylaws 4 % Z%,‘//Zf
Fire Rescue L v /
RCMP [
REVIEWED BY STAFF REPORT / InTALS:
AGENDA REVIEW SUBCOMMITTEE D \,J
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Staff Report
Origin

Council endorsed the establishment of the Traffic Safety Advisory Committee (TSAC) in 1997,
in order to create a co-operative partnership between City staff, community groups and other
agencies that seek to enhance traffic and pedestrian safety in Richmond. The Committee
provides input and feedback on a wide range of traffic safety issues such as school zone
concerns, neighbourhood traffic calming requests and traffic-related education initiatives. TSAC
has representation from the following groups: Insurance Corporation of BC (ICBC), Richmond
School District, Richmond RCMP, Richmond Fire-Rescue, Richmond District Parents
Association, and the City’s Transportation and Community Bylaws Departments. This report
summarizes the Committee’s activities in 2016 and identifies proposed initiatives for 2017.

Analysis
The Committee’s major activities and accomplishments in 2016 are summarized below.

Road and School Zone Safety Initiatives in 2016

The Committee provided input on and/or participated in the following measures aimed at
improving the safety of Richmond roads for all users, particularly in school zones.

o Pedestrian Zone Markers — School Zones: Given the past success of in-street mounted school
zone signage in school zone locations in Richmond, two signs were installed within the
school zone on Odlin Road fronting Tomsett Elementary School. ldentical signs were also
installed on the section of Westminster Highway north of Highway 91 in front of Choice
School for the Gifted. However, due to repeated vandalism (i.e., illegal removal of the signs)
at this location, staff are now considering the installation of speed humps in the school zone,
subject to expressed support by local residents.

o Traffic Calming: Installation of speed humps in Burkeville (two on Airport Road in front of
Burkeville Park) and on Dyke Road (two in the 23,000-block). Modifications to the existing
traffic circle on Saunders Road at Whelan Road to improve driver awareness at the traffic
circle and reinforce the requirement to yield to other traffic that comprised road markings and
delineation to channel drivers to the right as they approach the traffic circle, painted white
hatched “stop™ bars to provide reference for vehicle staging, improved placement and
enlarging of vield signage, and the addition of yield ahead signs at each approach to the
traffic circle.

e Potential Pilot Project for Pedestrian Safety: Members discussed the feasibility of
implementing a pilot project intended to enhance the safety of pedestrians at signalized
intersections, particularly those with high pedestrian volumes. The pilot project would assess
the effectiveness of a “Leading Pedestrian Interval (LP1),” which is a traffic signal strategy
whereby pedestrians are given the “Walk” signal typically three to seven seconds prior to the
activation of a green light for motorists. Research indicates that by giving pedestrians a head
start, it is less likely that there will be conflict between pedestrians and turning vehicles.

LPIs increase the percentage of motorists who yield the right-of-way to pedestrians because
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pedestrians are in the crosswalk by the time the traffic signal turns green for parallel vehicle
movements. The Committee is currently considering a potential location (likely in the City
Centre) for the pilot project.

s School Travel Planning: Continuation of a pilot program with the Richmond School District,
TravelSmart (part of TransLink) and HASTe (Hub for Active School Travel, contractor to
TravelSmart) to develop a customized School Travel Plan for three elementary schools:
Garden City, AB Dixon and Walter Lee. The Plans aim to create an environment that
encourages healthy and active transportation to and from school, improves the journey for
those who use vehicles or take school busses, and improves transportation safety for
everyone, Attachment 1 provides a draft “Safe Routes to School” map, which is one
component of the plan, for Walter Lee Elementary School developed in consultation with
parents and City and Richmond School District staff.

Amendmenits to Traffic Bvlaw 5870

The Committee provided input on the development of amendments to the City’s Traffic Bylaw
5870, which include permitting motorcycle and bicycle parking at intersections corner clearances
and new regulations and fines for jaywalking, pedestrians disobeying a traffic control device and
drivers yielding to pedestrians at crosswalks. The amendments were adopted at the November
14, 2016 Council meeting and staff are preparing to convey the key changes to the public via
avenues such as a City Board notice in the Richmond News, updating the City’s website, safety
pamphlets to be handed out at future pedestrian safety campaigns, and social media.

TransLink Regional Goods Movement Strategy — Commercial Vehicle Staff Working Group

Through City staff participation on the TransLink Working Group, the Committee is providing
input on proposed actions to harmonize regulations concerning truck size, weight and noise
across the region and develop a centralized regional permit system that is coordinated with the
provincial permit system to provide a single point of contact for trucking companies operating
within Metro Vancouver to obtain needed permits, including for oversize/overweight trucks.

Traffic and Pedestrian Safety Campaigns_in 2016

Committee members participated in the following ICBC- and Richmond RCMP-led road and
pedestrian safety campaigns.

o Pedestrian Safety: In Fall 2016, Richmond RCMP in partnership with ICBC and Richmond
Fire-Rescue conducted four pedestrian safety education and enforcement campaigns (e.g..
distribution of reflectors and proactive engagement with pedestrians) in Richmond.

e “Project Swoop”: During this event held in May, Speed Watch volunteers set up a speed
reader board at a high incident crash location and those drivers who choose to continue to
speed even after being clocked by the Speed Watch volunteers will receive a speedmg ticket
from an RCMP officer a few blocks down the road. Four officers and 28 volunteers were
deployed at eight locations and checked over 4,000 motorists.
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» Distracted Driving: As part of this campaign that is conducted year-round, RCMP officers
and community police volunteers conducted two “Cell Watch™ blitz days in March and
September and checked over 11,000 motorists. Community police volunteers conducted a
further two “Cell Watch” blitz days in March and June.

o Auto Crime Awareness: As part of this annual campaign, community police volunteers
conducted two “Lock Out Auto Crime” blitz days in February and 1ssued 1,850 notices.
Lock Qut Crime audits are also conducted year-round by community police volunteers.

Proposed Traffic Safety Activities for 2017

In addition to developing and providing input on corrective measures to address identified traffic
safety concerns, the Committee will undertake a number of proactive initiatives to enhance
traffic safety in 2017.

o Traffic Calming: The assessment, implementation and monitoring of road safety and traffic
calming measures where warranted in local neighbourhoods, together with consultation with
Richmond RCMP and Richmond Fire-Rescue prior to the implementation of any traffic
calming measures.

o School Zone Traffic Safety: On-going review and improvement of traffic and pedestrian
safety in school zones through improving vehicle parking and circulation layout at schools,
supporting the enforcement of school zone traffic violations, and introducing new walkways
and crosswalks as well as upgraded crosswalks to improve pedestrian safety. Specific
schools planned for review and potential improvement include Cambie Secondary School,
Hamilton Elementary School and Choice School for the Gifted.

»  Pedestrian and Traffic Safety Projects and Campaigns: Implement and assess a pilot
“Leading Pedestrian Interval” project at a selected City Centre intersection, provide input on
potential road safety improvement measures on River Road in the vicinity of Westminster
Highway and continue to support and participate in on-going multi-agency efforts to increase
the level of pedestrian and traffic safety, such as annual campaigns held by ICBC and
Richmond RCMP.

o Discouraging Vehicle Speeding: The member agencies of the Committee will continue to
jointly work on initiatives to curb vehicle speeding in the community, such as the targeted
enforcement program of Richmond RCMP.

s Special Events: Provide comment and input from a traffic safety perspective on the
development and implementation of traffic management plans to support special events.

Financial Impact

Costs associated with the installation of traffic control devices, walkway construction and other
road and traffic safety improvements are normally accommodated in the City’s annual capital
budget and considered as part of the annual budget review process. Some of these projects are
eligible for financial contribution from external agencies (e.g., ICBC and TransLink). If
successful, staff will report back on the amount of financial contribution obtained from these
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external agencies through the annual staff reports on ICBC and TransLink cost-sharing programs
respectively.

Conclusion

The Traffic Safety Advisory Committee is one of the few multi-agency forums in the region
dedicated to enhancing pedestrian and traffic safety within its home municipality. Since its
inception in 1997, the Committee has provided input on and support of various traffic safety
improvements and programs and initiated a range of successful measures encompassing
engineering, education and enforcement activities. Staff recommend that the proposed 2017
initiatives of the Committee be endorsed and this staff report forwarded to the Richmond
Council-School Board Liaison Committee for information.

JW

Joan Caravan

Transportation Planner

(604-276-4035)

(on behalf of the Traffic Safety Advisory Committee)

Att. 1: Draft Safe Routes to School Map for Walter Lee Elementary School

PWT - 31

3222032



PWT - 32



City of

Report to Committee

Richmond
To: Public Works and Transportation Committee Date: December 15, 2016
From: Victor Wei, P. Eng. File:  01-0100-20-
Director, Transportation RCYC1/2016-Vol 01
Re: Richmond Active Transportation Committee — Proposed 2017 Initiatives

Staff Recommendation

1. That the proposed 2017 initiatives of the Richmond Active Transportation Committee, as
outlined in the staff report titled “Richmond Active Transportation Committee - Proposed
2017 Initiatives” dated December 15, 2016 from the Director, Transportation, be endorsed.

2. That a copy of the above report be forwarded to the Richmond Council-School Board Liaison
Committee for information.

_,_——r——————-?fi’ ———— ——y -
— ""’—'/—-——: ﬁ—_~"‘—‘ =

Victor Wei, P. Eng.
Director, Transportation
(604-276-4131)

Att. 2
REPORT CONCURRENCE
RouTED To: CONCURRENCE | CONCURRENCE OF GENERAL MANAGER
Parks Services =gl
Recreation Services N
Sustainability Fe
Engineering v
REVIEWED BY STAFF REPORT / INITIALE
AGENDA REVIEW SUBCOMMITTEE D y
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Staff Report
Origin

The Richmond Community Cycling Committee was formed in 1993 to allow City staff to work
in partnership with the community to promote commuter and recreational cycling in Richmond.
In 2013, Council approved the evolution of the Committee into the Richmond Active
Transportation Committee (RATC) to reflect a broader mandate that includes skateboarding, in-
line skating and low-speed scooters. The Committee provides input and feedback to the City on
infrastructure projects designed for these modes and undertakes various activities in co-operation
with the City that encourage, educate and raise awareness of active transportation.

This report reviews the 2016 activities of the RATC and identifies a number of initiatives for
2017 that would support its mandate to provide input and advice to the City on issues in the
planning, development, improvement, and promotion of an active transportation network that
supports a greater number of trips by cycling, walking and rolling.

This report supports Council’s 2014-2018 Term Goal #2 A Vibrant, Active and Connected City:

2.3,  Outstanding places, programs and services that support active living, wellness and
a sense of belonging.

This report supports Council’s 2014-2018 Term Goal #3 A Well-Planned Community:
3.3.  Effective transportation and mobility networks.
Analysis

The RATC undertook and participated in a number of activities in 2016 that contributed to
enhanced cycling and rolling opportunities, and increased education and awareness of active
transportation in Richmond.

Planning. Expansion and Improvement of Active Transportation Network in 2016

The City continued to add to Richmond’s active transportation
network in 2016, which now comprises nearly 71 km of on- and off-
street bike and rolling routes. The Committee provided feedback on
the planning, design, construction, and/or improvement of the
following facilities.

o Parkside Neighbourhood Link: Completion of this north-south
route on Ash Street between Williams Road and Garden City
Park with the upgrade of the special crosswalk on Blundell Road
to a pedestrian signal and the addition of pavement markings and
signage (Figure 1). A future phase will extend the route north to
Westiminster Highway to connect to the planned perimeter trails

: Figure 1. Parkside
around the Garden City Lands. Wayfinding Signage
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each include the provision of a two-way paved multi-use pathway: No. 2 Road (Steveston
Highway-Dyke Road) and Lansdowne Road (Minoru Blvd-Alderbridge Way).

River Road. The Committee, other cyclists and members of HUB Cycling and the BC
Cyecling Coalition provided feedback on road safety improvement options for potential
implementation on River Road between No. 6 Road and Westminster Highway at its
December 2016 meeting. Feedback was obtained from one of the individuals who spoke on
this topic at the November meeting of the Public Works & Transportation Committee; the
other individual who spoke was invited but was unable to attend. The individual who wrote
a letter to Mayor and Councillors on the topic (also published in the Richmond News) was
invited but did not attend. Staff will address the Council referral to “examine the
circumstances and the area around the accident that occurred on River Road on November 6,
2016 and report back™ in a separate report anticipated to be presented in early 2017.

George Massey Tunnel Replacement Project: As part of staff’s participation in the Cycling
Working Group established by the Ministry of Transportation and Infrastructure for the
Project, the Committee provided feedback on potential alternative north-south cycling routes
in Richmond that would parallel Highway 99 given that cycling facilities will not be
provided within the highway right-ot-way.

Promotion of Active Transportation Network in 2016

The Committee participated in the following activities in 2016 to promote cycling and other
active trangportation modes in Richmond.

Bike to Work Week (May and
October 2016): The Committee
worked with organizers of this
region-wide annual initiative to
continue to successfully stage
these events in Richmond.
Region-wide, the two events
recorded year-over-year increases
for the number of people
registered online (a combined total
of over 17,400 cyclists) and the
number of commutes logged

(nearly 96,000, up 12 per cent from Figure 4: Participation of Cyclists who work in
2016). A total of 652 riders who Richmond in Bike to Work Week

work in Richmond registered on-line

for both events (up from 543 participants in 2015), and collectively logged 5,906 trips for a
total distance of 84,000 kilometres thereby avoiding the emission of 18.2 tonnes of
greenhouse gases (see Iigure 4). Within this group were three teams from the City of
Richmond coniprising 33 cyclists. Together, the City teams logged 321 trips for a total
distance of 2,947 kilometres, thus avoiding the emission of 639 kilograms of greenhouse
gases.
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Celebration stations for cyclists were held at the Canada Line Bridge and Flight Path Park on
Russ Baker Way for both the Spring and Fall events plus at Richmond General Hospital
during the Fall event. Collectively, these celebration stations logged numbers comparable to
2015 despite wetter weather conditions.

16™ Annual “Island City. by Bike” Tour (June 12, 2016): Each vear in June, as part of
regional Bike Month activities and the City’s Environment Week events, the Committee and
the City jointly stage guided tours for the community of some of the city’s cycling routes.
The 16™ annual “Island City, by Bike” tour was based at Cambie Community Centre and
offered short (6.5-km) and long (22-km) rides with escorts provided by volunteer members of
the Richmond RCMP bike squad. The loops featured the Bath Slough and Bridgeport Trails
as well as quict roads in east Richmond (e.g., No. 7 Road). Activities included a bike and
helmet safety check prior to the ride plus a barbecue lunch and raffle prize draw at the finish.
Richmond RCMP also provided registration services for an anti-theft bike initiative. The
event attracted 70 cyclists of all ages and ability. Attendance at the event over the past five
years has averaged 100 participants.

All Aboard! (August 6, 2016): The Committee participated in this annual event held at the
Steveston Interurban Tram Building, which celebrates the history of transportation in
Richmond. Members provided information on how to get around Richmond in fun, safe and
environmentally friendly ways.

Update of Cycling & Trails Map: The Committee provided input into the update of the 2013
edition of the Richmond cycling and trails map that will incorporate recent improvements to
the local cycling and trails network including the Parkside Neighbourhood Link. The new
map will be produced in a more portable format (i.e., folds down to slightly larger than a
credit card) and will be distributed in early 2017 to community centres, libraries and other
civic facilities as well as handed out at various City events.

Active Transportation Education in 2016

The City provided funding to HUB: Your Cycling Connection, a non-profit organization focused
on making cycling better through education and events, to operate cycling education courses for
local residents with input from the Committee. The City’s support for cycling education
generates multiple benefits including increased safety, encouragement of a life-long healthy
activity and sustainable mode of travel, and potential to reduce traffic congestion around schools
as more students choose to ride a bike, all of which align with the City’s Official Community
Plan goals. Beginning in 2015, the City is eligible for a 30 per cent discount off program costs
as a result of Council’s endorsement in October 2014 of the City becoming a TravelSmart
partner municipality with TransLink.

Bike to School Education for Students: Nearly 600 students from Grades 4 and 5 at Jessie
Wowk and McKinney Elementary Schools (two classes at each school) and Grades 6 and 7 at
Garden City, AB Dixon and Walter L.ee Elementary Schools (two classes at each school}
participated in five-day bike education courses, held in co-operation with Richmond School
District. The courses include in-class lessons, on-bike playground cycling safety training for
younger students and neighbourhood road ride education for older youth. The courses were
well received and enjoyed the enthusiastic participation of all students. Following the
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course, students reported a 43 per cent increase in cycling, which is higher than the regional
average of 32 per cent. Attachment 1 provides a summary of the outcomes and feedback.

Learn to Ride Education for Adults: Four beginner’s courses targeted to recent immigrants
were held in co-operation with Immigrant Services Society of BC. A total of 13 new riders
of varied immigrant backgrounds, who live in Richmond, took to the classroom, an empty
parking lot, and eventually to the road to learn to ride safely and confidently on Richmond
streets. Attachment 2 provides a summary of the course outcomes.

Proposed Active _Transportation Network Initiatives in 2017

The Committee will provide input at the earliest conceptual stage on the prioritization, planning,
design, and implementation of the following projects that expand and/or improve the network of
infrastructure that can be used by active transportation modes.

Planned Active Transportation Network Expansion: Projects include further progress on the
Crosstown Neighbourhood Link and improvements to Westminster Highway {(conversion of
bike lanes to two-way multi-use path between No. 8 Road and Nelson Road), Great Canadian
Way (upgrade of sidewalk to two-way multi-use path between Bridgeport Road and Van
Horne Way) and River Drive (construction of new two-way multi-use path between Van
Horne Way and No. 4 Road).

Active Transportation Network Spot Improvements: Potential projects include localized
improvements to existing on-street cycling facilities such as improved pavement markings
(e.g., green painted bike lanes at potential conflict areas), additional signage, new ramps to
facilitate access to off-strect pathways, and installation of delineators to prevent motorists
from encroaching into bike lanes.

Planned Park, Road and Development Projects: The Commitiee will review additional City
and external agency projects that impact existing or would incorporate new active
transportation infrastructure as part of the overall project such as the George Massey Tunnel
Replacement, No. 2 Road upgrade (Steveston Highway-Dyke Road), and new civic facilities
at Minoru Park.

Proposed Education and Promotion of Active Transportation in 2017

The Committee will encourage and promote active transportation as sustainable travel modes
that also have significant health benefits via the following activities.

Distribution of Cycling & Trails Map: Identity locations and facilitate distribution of the new
map to ensure it is broadly accessible to the community (e.g., deliver to local bike shops).

17" Annual “Island City, by Bike” Tour: Assist in the planning, promotion and staging of the
seventeenth annual bike tour of Richmond during Bike Month in Fune 2017, which is set for
Sunday, June 11™ at West Richmond Community Centre. Both the long and short routes will
feature the recent improvements to the Railway Greenway at its northern end and a preview
of the Crosstown Neighbourhood Link to raise community awareness of the neighbourhood
facilities that support walking, cycling and rolling activities.
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o Bike io Work & School: Assist in the planning, promotion and staging of this region-wide
event during May and October 2017, which includes the provision of celebration stations in
Richmond for cyclists.

s Bicycle Education for Students and Adults: In co-operation with HUB, the Richmond School
District and a variety of community agencies to expand the delivery of safe cycling education
courses to additional elementary schools and recent immigrants in Richmond.

o Promotion of Active Transportation Network: Continue to participate in City events related to
health and transportation to raise the awareness of new active transportation facilities both
locally and regionally. Continue to update, revise and enhance related information on the
City’s website and Facebook site.

Financial Impact

Project costs associated with the expansion and improvement of the active transportation
network for 2017 are accommodated in the City’s annual capital budget and considered as part of
the annual budget review process. Some of these projects are eligible for financial contribution
from extemal agencies (e.g., ICBC and TransLink). If successful, staff will report back on the
amount of financial contribution obtained from these external agencies through the annual staff
reports on ICBC and TransLink cost-sharing programs respectively.

Conclusion

The Richmond Active Transportation Committee continues to build its diversity of users’
experience to support its broader mandate that includes other rolling transportation modes. The
Committee’s proposed 2017 initiatives would continue efforts to further encourage greater and
safer use of active transportation modes in Richmond, which in turn will support progress
towards meeting the City’s target for the reduction of greenhouse gas emissions as well as the
travel mode share targets of the City’s Official Community Plan.

Joan Caravan

Transportation Planner

Staff Liaison to Richmond Active Transportation Committee
(604-276-4035)

Att. 1: Summary of 2016 Bike to School Program Results
Att. 2: Summary of 2016 Streetwise Immigrant Newcomer Program Results
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Report to Committee

4 Richmond
To: Public Works and Transportation Committee
From: John Irving, P.Eng. MPA

Director, Engineering
Re: Dike Master Plan - Phase 2

Date: December8, 2016
File: 10-6060-01/2016-Vol
o1

Staff Recommendation

That the public and key external stakeholders be consulted to provide feedback on the medium
and long term dike improvements required for part of Richmond’s West Dike (between Williams
Road and Terra Nova Rural Park) and part of the North Dike (between Terra Nova Rural Park to
No. 6 Road) as identified in the staff report titled “Dike Master Plan — Phase 2” from the
Director of Engineering, dated December 6, 2016.

ohn [rving, P.Eng.
Director, Engineeri
(604-276-4140)

Att. 1
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Staff Report
Origin

The 2008 — 2031 Richmond Flood Protection Strategy identified the need to “Prepare and
implement a comprehensive dike improvement program.” On February 11, 2014, Council
approved $200,000 from the 2014 Capital Budget to prepare Phase 2 of a Dike Master Plan.

By the year 2100, climate change scientists estimate that sea level will rise approximately 1.0
meter, combined with 0.2 meters of subsidence that is expected in that same time period.
Richmond will be required to raise dikes to accommodate these changes.

Richmond lies in the Fraser River delta, and is surrounded by the Fraser River estuary. The
estuary provides critical habitat for many species of fish and wildlife, and important ecosystem
services such as erosion control, shoreline stabilization and storm surge protection.

This report supports Council’s 2014-2018 Term Goal #6 Quality Infrastructure Networks:
6.1.  Safe and sustainable infrastructure.

‘The purpose of this staff report is to present the medium and long term dike improvements along
part of the West Dike and part of the North Dike (Phase 2 Study Area) that will be required to
address climate change induced sea level rise. The West Dike spans between Williams Road and
Terra Nova Rural Park. The North Dike section of the study area spans between Terra Nova
Rural Park and No. 6 Road. Staff request Council’s endorsement to consult public and key
external stakeholders on the long term dike improvements in the Phase 2 Study Area.

Analysis

The City of Richmond is approximately 1.0 meter above mean sea level and protected by 49
kilometers of dike. Climate change scientists estimate that sea level will rise approximately 1.0
meter by the year 2100, combined with 0.2 meter of subsidence that is expected in that same
time period. Guided by the 2008 — 2031 Richmond Flood Protection Strategy, the City continues
to adapt its flood protection system to protect against climate change induced sea level rise
primarily through raising dike crest elevations. The City’s target dike elevation for 2100 is 4.7 m
geodetic with the ability to expand it to 5.5 m geodetic. Dike improvements are ongoing through
the Capital Program and the strategy forecasts that implementation completion will be required
within the next 25 to 50 years to stay ahead of rising sea levels (current climate change science
predicts sea level rise will be approximately 0.2 m by 2050). Implementation may include
intermediate dike improvements where they make sense and would extend the timing for
achieving 4.7 m geodetic dike heights for those reaches, Ultimately, the timing of
implementation completion will be influenced by evolving climate change science and observed
sea level rise. Staff will update Council on significant updates for sea level rise predictions and
any impact they have on the Dike Master Plan implementation as they occur.
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West Dike (Williams Road to Terra Nova Rural Park)

The Phase 2 Study Area includes part of the West Dike between Williams Road and Terra Nova
Rural Park. Constraints, opportunities and recommendations for the Phase 2 Study Area of the
West Dike separated by design area are summarized in Table 1.

Tables 1 and 2 identify environmental information pertinent to this area. FREMP refers to data
from the Fraser River Estuary Management Program that identifies habitat productivity mapping.
Though FREMP is no longer in place, this data continues to be pertinent to dike master plans.
RMA refers to Riparian Management Areas which are City designated riparian habitats with
associated 5 or 15 metres setbacks in response to the provincial Riparian Areas Regulation. In
addition, the Fraser River shoreline within the LIDMP area is a City designated Environmental
Sensitive Area with an associated development permit and applies to the entire study area.

The trigger for implementation of the long term dike improvement recommendation between
Williams Road and Terra Nova Rural Park is sea level rise as has been projected by various

expert panels through the year 2100.

Table 1: Summary of constraints/opportunities/recommendations for part of the West Dike

FREMP Data | RMA
o k-]
Ble|t|yle Long Term Dike Improvement
DesignArea B38| 8 c| g Constraints Opportunities 8 e X
oizl | & ¢ Recommendation
bl =3 a g =]
2= g|la|=
Ly
» Raise dike on existing alignment
+ Barrieristands may be s Further study required to
. « Infilling of drainage ditches ) ¥ . ¥ req R
1) Seafair O g considered to reduce wave run-  determine the ecclogical and

impacts potential storage in the

2) Terra Nova
) City’s local drainage network

up, mitigating the need for future technical advantages/
dike crest increases disadvantages of land side and

water side expansion

North Dike {Terra Nova to No. 6 Road)

The Phase 2 Study Area includes part of the North Dike between Terra Nova Rural Park and No.
6 Road. Constraints, opportunities and recommendations for the Phase 2 Study Area of the North
Dike separated by design area are summarized in Table 2.

The triggers for implementation of the long term dike improvement recommendation between
Terra Nova Rural Park and No. 6 Road are sea level rise, development, redevelopment and River
Road reconstruction.
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Table 2: Summary of constraints/opportunities/recommendations for part of the North Dike

FREMP Data RMA
Tl o .

Design Atea T 4 - 8l s Constraints Opportunities Long Term Dike Imprf:vement
2|lS| 8| ¢ g Recommendation
z|E|c|2|3
2 ;'J pla|=<

= | @
* Residential driveway access and  + No easements orland * Raise the dike on existing alignment
3) Thompson drainage along River Road may be  acguisitions required for dike with land side expansion
TerraNova o oo carnplicated by raising the dike raising * Plan forthe IonF;-term raising of
River Road
*RiverRoad may be raisedin a * Raise the dike on existing alignment
4) Thompson single event as driveway access to with land side expansion
Dover OoOoao mutti-family complexes can be * Pian to raise River Road
maintained in this area
* Future dike raising can take » Existing dike has been raised
5) Oval place on the existing dike
O o [l alignment and integrate into
adjacent landscaping
s Mature trees nearland side toe  «This section of River Road will = Raise the dike an existing alignment
g CityCentrel [ [ M O of existing dike ultimately be realigned to the with land side expansion
former rail corridor
» Access to existing marinas may  * This section of River Road will + Raise the dike on existing alignment
be complicated by raising the dike uftimately be realigned 1o the with land side expansion in
7)City Centre 2 [ O [ former rail corridor conjunction with redevelepment
» Redevelopmentis cccurring in
this area
& Duck island O ® . Bedevelopment isocourringin - = Dike improvements will be a part of
this area the Duck !sland development plan.
» Easemnents will be required + Raise the dike on existing alignment
» Waterfront lands constrained by with fand side expansion
5} industrial M O O = private industrial uses . Sit'e specific sclution may be
required to accommodate waterfront
lands constrained by private industrial
uses
s Future dike rafsing can take » Existing dike has been raised
10? Bridgeport 00 pl.ace on the ex‘isting dik(.e
Tait alignment and integrate into
adjacent landscaping
» Driveway access along River « Waterfront trail can be » Raise the dike on existing alignment
11) Industrial Road may be complicated by constructed overthe dike when  with land side expansion
North East 1 1 [+ O raising the dike property is acquired
* Property will need to be
acquired to complete dike raising
+ Mature trees near water side » Waterfront traif can be * Raise the dike on existing alignment
toe of existing dike constructed overthe dike » Further study required to determine
+ Street parking will be impacted the ecological and technical
+ Driveway access aleng River advantages/ disadvantages of land side
12) Industriat Rcra_d may be. complicated by and water side expansion
¥l [l [ raisingthe dike

North East 2

s Property may need to be
acguired to complete dike raising
»infilling of drainage ditches
impacts potential storage in the
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13} Industrial

MO M@ O
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» Street parking will be impacted
» Driveway sccess alang River
Road may be complicated by

+ Waterfront trail can be
constructed overthe dike
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acquisitions required for dike
raising

+ Raise the dike on existing alignment
+ Further study required to determine
the ecological and technical
advantages/ disadvantages of land side
and water side expansion

North East 3 raising the dike *» Site specific solution may be
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City’s local drainage network uses
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Land Acguisition

Some dike reaches are constrained by land ownership and will likely require land acquisition to
facilitate dike raising. Land acquisition will primarily be achieved through redevelopment,
however, where redevelopment does not occur; the City may consider opportunistic land
purchase over the next 25 to 50 years. The Dike Maintenance Act allows the City through the
Provincial Inspector of Dikes to access the entire dike protecting Lulu Island for the purpose of
dike maintenance or improvement regardless of land ownership. However, long term strategic
acquisition of land and cooperative work with the development community will reduce the
impact of dike improvements on the community as compared to reliance on the Dike
Maintenance Act.

Next Steps

Staff will consult with key external stakeholders and the public on the long term dike
improvements in the Phase 2 Study Area. Key stakeholders include:

Adjacent residences and the general public
Port of Vancouver

Department of Fisheries and Oceans

BC Inspector of Dikes

Advisory Committee on the Environment
Urban Development Institute

The key external stakeholder group will be engaged through ongoing meetings and
communications. Public consultation will include two public open houses.

Financial Impact
Capital projects will be brought forward for Council’s consideration.
Conclusion

Consistent with the City’s 2008 — 2031 Richmond Flood Protection Strategy, Phase 2 of a Dike
Master Plan has been drafted. Dike Master Plan Phase 11 presents the medium and long term dike
improvements along part of the West Dike (Williams Road to Terra Nova Rural Park) and part of
the North Dike (Terra Nova Rural Park to No. 6 Road) that will be required to address climate
change induced sea level rise. Staff request Council’s endorsement to consult public and key
external stakeholders in order to obtain feedback on the long term dike improvement

It n the Phase 2 Study Area.

¥ v
L Corrine Haer, EIT
\ L _ lanning Project Engineer
(604-276-4075) (604-276-4026)

Att. 1: Dike Master Plan — Phase 2
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The purpose of the Lulu Island Dike Master Pian {LIDMP}) is to identify preferred methods for implementing the objectives
of the City of Richmond’'s 2008 - 2031 Flood Protection Strategy. The Lulu Island Dike Master Plan is heing prepared in
phases. Parsons {as Delcan} prepared Phase 1 of the plan for the Steveston and southern West Dike areas? {Phase 1
LIDMP}. The Study Area for Phase 2 has been defined from Williams Road on the West Dike to No. 6 Road on the North
Dike. The Study Area is highlighted orange within Lulu Istand in the figure below. Lulu Island lies in the Fraser River Delta,
and is surrounded by the Fraser River Estuary. The estuary provides ctitical hakitat for many species of fish and wildlife,
and important ecosystems services such as erosion control, shoreline stabilization and storm surge protection.

The Phase 1 LIDMP focused largely on technical issues
of assessing significant changes in dike alignment.
Instead of adapting upgrades to the existing shoreline
alignment which may have impacted heritage structures
in Steveston, the engineering feasibility of a future dike
and flood-gate along Steveston Island was presented,

In the Phase 2 Study Area, the existing dike alignment
along the waterfront is established and well defined.
There is limited basis to suppott any major changes to
the alignment of the existing dike, thus the
recommendations are generally in keeping with
traditional dike crest increases, with consideration for
localized constraints and opportunities. The Study Area
has been segmented into thirteen design areas to make these recommendations on an area specific basis. There are also
opportunities to consider flood protection strategies that are applicable throughout the entire Study Area. These area wide
strategies may be implemented to fortify the area specific adaptations.

The City has identified a target dike crest elevation of 4.7 m, with consideration for raising the dike to 5.5 m in the long
term future. Dike adaptations that achieve the target crest elevation are considered by area, forming the area specific
adaptations. Thase include dikes and floodwalls in any conformation. Area wide adaptations are those which may not
achieve the target dike crest elevation on their own, but contribute to overall flood protection. For example, barrier islands
that reduce wave run-up to eliminate the need for additional target crest increases, cr policy changes that facilitate the
implemeantation of dike adaptations are both categorized as area wide adaptations. Both area wide and area specific
strategies will be presented in the LIDMP, forming a comprehensive plan to achieve the cbjectives of the Flood Protection
Strategy. Area wide and area specific strategies will be considered within the context of the City's Ecological Network
Management Strategy (ENMS) such that the recommendations presented in the LIDMP are consistent with strengthening
the City’s green infrastructure, while managing and enhancing ecological assets.

Anumber of area wide approaches can be considered to enhance long term flood protection in the City and create resiliency
in addressing climate change and sea level rise. Preferred strategies are summarized below.

Plan for the long-term raising of lands adjacent to and inland of the existing dikes: Long term raising of land levels has
previously been recommended (2CG08-2031 Flood Protection Strategy). Maximizing the width of raised land adjacent to the
river decreases flood and seismic risks by increasing the integrity of the dike. Plan to raise the ground elevation of
waterfrount development sites to the prescribed dike crest elevation.

1 Lulu Island Dike Master Plan Phase 1, Delcan, March 2013
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Enhance floodproofing through amendments to the FCL By-law:The City's Flood Construction Level (FCL) Bylaw establishes
minimum levels to which land needs to be raised. Amending the FCL bylaw is the recommended area wide strategy to
regulate raising ground elevations with redevelopment 1o improve flood protection throughout the Study Area.

Support site assemblies along the waterfront that promote cohesive adaptations for flood protection: Large developments
along the waterfront allow for major improvements to flood protection infrastructure and often result in robust superdike
conditions.

Plan for implementation of offshore protection on Sturgeon Banks: If climate change and sea level rise predictions
materialize, increased depths offshore could simultaneously increase wave heights, particularly in the Georgia Strait.
Upland limitations to natural accretion within the Sturgeon Bank Wildlife Management Area may also contribute to
increased offshore depths beyond the West Dike. Offshore barrier islands are one option 1o consider to dissipate wave
energy prior to waves reaching the West Dike and stabilize shorelines, thereby minimizing future dike crest increases.
Enhancement of intertidal habitat alongside the creation of offshore barrier islands may provide natural ecosystem
mechanisms to further dissipate wave energy. The City may consider offshore protection in its long-term plans for flood
protection along the West Dike.

In practice, when dike upgrades have been made, they have been made aleng the existing alignment. Apart from select
site specific constraints and opportunities, the recommended future dike alignment for the Phase 2 Study Area matches
the existing dike alignment. Area specific strategies were selected with consideration for: flood protection, environmental,
geotechnical, infrastructure, site-specific constraints, social, property, economic, operational and cost considerations. The
City is committed to avoid, mitigate or compensate for any environmental impacts that may result from dike adaptation
projects. Completely avoiding any impact on an environmental area may not be feasible in some cases, for example where
dikes are highly constrained. In these instances, mitigation or compensation that follows a net gain approach may he
pursued.

Area specific strategies for the Phase 2 study are summarized below:

Wes! Dike: Raise the dike on the existing alignment. Additional studies required to quantify drainage impacts of land side
expansion, habitat impacts and costs associated with water side or land side expansion, and long term resiliency of a
constrained dike solution. Consider routing the dike inland through Terra Nova Rural Park.

North Dike: Terra Nova to No. 2 Road Bridge: Raise the dike on the existing alighment with land side expansion. Plan for
the raising of River Road.

North Dike: No. 2 Road Bridge o Dinsmore Bridge: Existing and proposed developments are raising elevations to 4.0 m to
4.7 m. Future raisings to 5.5 m can take place on the existing alignments and integrate into the adjacent landscaping.

North Diker Dinsmore Bridge to Moray Bridge: Raise the dike with land side expansion. Consider creation of a set-back
dike and inland raising {superdike)} in conjunction with the future Middle Arm Waterfront Park construction. Ensure any
interim dike upgrades are compatible with the long term strategy of constructing superdikes.

North Dike: Moray Bridge to Osk Street Bridge: Implement flood protection with approved development plans for Duck
Island and the River Rock Casino when available. If required to address sea level rise and climate change prior to
implementation of the approved strategy at the Duck Island or River Rock Casino sites, plan for a temporary adaptation,
such as a demountable floodwall, to protect City assets

North Dike: Oak Street Bridge to No. 4 Road: Raise the dike on the existing alignment. Site specific solutions may be
required at the Fraser River Terminal site. Plan for temporary dike along the alternate alignment if required to address sea
level rise and climate change prior to implementation of a strategy at the Fraser River Terminal site.

North Dike: No. 4 Road to Shell Road: Existing and proposed developments will raise the area generally to an elevation of
4.7 m. Future raisings to 5.5 m can take place on the existing alignments and integrate into the adjacent landscaping.

North Dike: Shell Road lo No. 6 Road: Raise the dike on the existing alignment. Land acquisition may be required to
facilitate construction of a trapezoidal dike (through redevelopment or otherwise). Implementation of a temparary floodwall
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adjacent to the waterfront lots may be required in advance of a permanent adaptation to address sea level rise and climate
change. Consider Bath Slough Revitalization Initiative for future designs. Additional studies are required to quantify
drainage, habitat impacts, and costs associated with land side expansion of a trapezoidal dike. A constrained land side
slope may be required to integrate with the existing drainage infrastructure.

envision m

Parsons has characterized the existing conditions and constraints of the Study Area, and has established and
recommended preferred area wide and area specific adaptation strategies for the City’s consideration.

The recommended next steps to finalize the Phase 2 LIDMP are:
1) Council Review;

2) Key External Stakeholder Review;

)
3) Public Information Session and Consultation;
43 Revise the Draft Final Master Plan Report per consultation if required; and
)

5} Council adoption of the Final Dike Master Plan Phase 2 Report.
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The recommended flood protection adaptations forming the Phase 2 LIDMP are assessed for their ability to achieve a
minimum crest elevation of 4.7 m, and accommeodate a future increase to 5.5 m as prescribed by the City. No independent
evaluation of these crest elevations has been conducted by Parsons. These target elevations have been accepted as the
hasis for the Phase 2 LIDMP.

Recommendations have been categorized as either area wide or area specific adaptations. Area wide strategies
encompass adaptations that are applicable for the entire Study Area, or a substantial part of it. These include policy
adaptations, as well as structural adaptations that would fortify the primary dike, hut would not achieve the City's target
crest elevation on its own. The Phase 2 LIDMP recommends adaptations in both categories to produce a comprehensive
strategy for improving flood protection in the Study Area.

Area specific strategies are structural adaptations that modify the existing dike or replace it to achieve the City's target
dike crest elevation of 4.7 m. The Study Area has been broken into thirteen design areas to recommend area specific
adaptaticns. The design areas have been delineated according to the boundaries for planning areas in the City's Cffigial
Community Plan {OCP). The design areas are described further in Section 2and Section 4.2

The Phase 2 LIDMP is a guidance document for future dike adaptation design and construction projects. No detailed
design, nor any construction will be undertaken as part of the Phase 2 LIDMP. Design and construction projects are beyond
the scope of the current planning exercise. Proponents of diking design and construction projects will need to confirm their
projects are in compliance with all regulatory requirements, in addition to adhering to the Master Plan, when projects move
forward.

In preparation of the Phase 2 LIDMP, Parsons previously prepared and submitted two technical memos to the City.
Technical Memo #13 (TM #1) presented potential flood protection options that may be appropriate for implementation in
the Study Area, based on a detailed review of current and future land uses, environmental and geotechnical conditions,
and other City guidance documents. Technical Memo #24 (TM #2) cutlined the evaluation of pctential flood protection
adaptations within the Phase 2 Study Area, and presented the preliminary concept for the Phase 2 LIDMP. Both technical
memos have been attached to the Phase 2 LIDMP as Aftachment 1 and Attachment 2 for reference.

Both technical memos were circulated internally to relevant City departments for review. The feedback received from these
stakeholders was integrated into the technical memos before each was finalized. The final Phase 2 LIDMP is derived from
these previous studies and as such, City feedback has been incorpeorated into the Phase 2 LIDMP.

The recemmendations in the Phase 2 LIDMP have been prepared in keeping with other City strategies and plans. Any
proposed diking projects should be designed and constructed with consideration for the Phase 2 LIDMP, as well as any
ather City guidance documents in effect at the time an adaptation project preceeds to design and construction. Policy
adaptations should also be implemented with consideration for compatibility with other City strategies and guidelines. City
guidance documentis considered in the development of the Phase 2 LIDMP included:

2009 Waterfront Strategy: The five Strategic Directions of the 2009 Waterfront Strategy were considered in the
development of the Phase 2 LIDMP. The Strategic Directicns inciude: 1) Working
Together; 2} Amenities and Legacy; 3) Thriving Ecosystems; 4) Economic Vitality; and
5) Responding to Climate Change and Natural Hazards.

3 Lulu Island Dike Master Plan Phase 2 — Technical Memo No. 1: Review of Existing Conditions, Parsons, Oct 5, 2018
4 Lulu Island Dike Master Plan Phase 2 - Technical Memo No. 2: Analysis of Flood Protection Alternatives, Parsans, Cct 5, 2016
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Flood Plain Designation and The Phase 2 LIDMP considers the existing Flood Plain Designation and Protection By-
Protection By-Law 8204: Law, and will consider outlines potential options to amend or accelerate increasing

flood construction levels adjacent to the foreshore.

2008 - 2031 Richmond Flood The Phase 2 LIDMP has been developed to address the goals of the Flood Protection
Protection Strategy: Strategy.

2015 Ecological Network The Phase 2 LIDMP is informed by the strategic goals outlined in the 2015 Ecological
Management Strategy: Network Management Strategy (ENMS) to promote the Ecological Network. The City's
ENMS is an ecological Blueprint for the preservation of natural land City-wide. Through
the ENMS the City will protect, restore and connect natural lands to avoid habitat
fragmentation. The strategic goals outlined in the ENMS are: 1) Manage and Enhance
Ecological Assets; 2) Strengthen City Green Infrastructure; 3) Create, Connect, and
Protect Diverse and Healthy Spaces; 4) Engage through Stewardship and
Collaboration. The objective of developing an Ecological Network was initially outlined
in the OCP under Chapter 9: Island Natural Environment {and Ecological Network

Approach}.
2006 Riparian Response The Phase 2 LIDMP is consistent with the Riparian Response Strategy (RRS), which
Strategy: protects Ripatian Management Areas that form part of the City’s Ecological Network.

The RRS identifies & m and 15 m Riparian Management Area {RMA) sethacks on
minor and major watercourses that flow into and support fish life in the Fraser River,
and are to remain free from development in accordance with requirements under the
provincial Riparian Area Regulation. The RRS applies to riparian habitat on the City's
inland watercourses but does not apply to the Fraser River, which is protected through
designation as Environmentally Sensitive Area {ESA) in the OCP.

2008 Climate Change The recommendations from the Phase 2 LIDMP are made with consideration of the

Response Agenda: 34 pillar of the City’s Climate Change Response Agenda - implemeant strategies for
adapting to unavoidable changes. Strategies have been considered that can meet
the short and long term goals with respect to crest elevations; however, they must
also ke adaptable to change.

2040 Richmond Trail Strategy: ~ The Phase 2 LIDMP is developed with regard for the goal of maximizing access to the
waterfront, as identified in the Richmond Trail Strategy.

The Phase 2 Study Area includes paits of the West Dike and the North Dike. The West Dike section of the Study Area spans
from Williams Road to Terra Nova Rural Park at the Middle Arm of the Fraser River. The North Dike section of the Study
Area spans from Terra Nova Rural Park to No. 6 Read.

On the water side of the West Dike is Sturgeon Bank, a provincially designated Wiidlife Management Area (WMA) within
the Fraser River Estuary. It is comprised primarily of near shore and intertidal hrackish marsh, sandflats, mudflats, and
open water. it is a protected area for the conservation of critical, internationally significant habitat for year-round migration
and wintering waterfowl populations and important fish hahitat. The water side of the North Dike includes pockets of mud
flat, salt marsh, and eelgrass hahitat.

On the land side of the West and North Dikes, Riparian Management Areas (RMA’s) are interspersed throughout the Study
Area. RMA designated watercourses are wetted the majority of the year and flow into and support fish life in the Fraser
River. The City's RMA’s have predetermined setbacks of 5 m or 15 m from top of hank to delineate areas that support the
form and function of the watercourses. These areas are protected under the provincial Riparian Area Regulation and form
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Area is provided helow. Further detail is pravided in the Envirowest Technical Briefé included as Aftachment 4for reference.
The following discussion presents environmental factors, regulations and guidance decuments in place at the time of this
writing. Any additional regulations that may he in place in future at the time that any diking project moves forward should
also he reviewed and considered in the preparation of dike design and construction plans.

Riparian Management Areas (RMA's} and Channelized Watercourses

Richmond has interconnected drainage catchments that are delineated by the operation of pump stations that discharge
into the Fraser River. The infand watercourses are slow moving and wetted the majority of the time. The high groundwater
table that feeds lecal watercourses and sloughs contains naturally-occurring dissolved ivon and other metals, and low levels
of dissolved oxygen. These water quality conditions are generally inhospitable to salmon and trout; however, other species
of fish, reptiles and amphibians may utilize the infand aquatic areas.

The City's watercourses flow into and contribute to fish and wildlife resources sustained hy the Fraser River, As such the
watercourses are designated fish hahitat under the federal Fisheries Act, the provincial Water Sustainability Act, and the
provincial Riparian Areas Protection Act. While the majority of these watercourses have been historically realighed into road
grid to support agricultural development, they are identified by the City as channelized watercourses and not stormwater
ditches. To support the form and function of these channelized watercourses, pre-designated riparian setbacks of b m and
15 m are designated by the City orn minor and major watercourses, respectively. These setbacks, developed in consultation
with the Department of Fisheries and Oceans (DFO), are identified by the City as Riparian Management Areas (RMA’s) and
protected from development. Channelized watercourses, and their associated RMA’s, are interspersed on the landside of
the West and North dikes within the LIDMP Study Area. Locations of RMA’'s are shown on the map included in Appendix B.

Environmenlially Sensitive Areas

The City has designated Environmentally Sensitive Areas (ESA’s) throughout the City. As identified in Chapter 9 of the OCP,
intertidal and shoreline ESA Development Permit (DP) areas are in place around the Lulu Island perimeter. The intertidal
DP area is defined as 30 m cut into the intertidal or subtidal area measured from the High Water Mark as defined in the
Riparian Area Regulations. The shoreline DP area is defined as 30 m inland of the shoreline into upland riparian habitat.
This ESA recognizes the estuarine values surrounding Lulu Island and provide direction for application of the DP through
DP permit guidelines. Along the West Dike section of the Study Area, ESA DP areas contain upland riparian, brackish marsh,
sandflats, mudflats, and open water habitat. Along the North Dike section of the Study Area, ESA DP areas contain pockets
of mud flat, salt marsh, eelgrass and upland ripatrian habitat. This ESA recognizes the estuarine values surrounding
Richmond and provides direction for application of the DP through DP permit guidelines. Along the West Dike section of
the LIDMP Study Area, the ESA Development Permit Area contains upland riparian, brackish marsh, sandflats, mudflats,
and open water habitat. Along the North Dike section of the LIDMP Study Area, the ESA Develepment Permit Area contains
pockets of mud flats, salt marsh, eelgrass and upland riparian habitat. Locations of ESA’s are shown on the map included
in Appendix C.

Gity Parks

The West Dyke Trail and Terra Nova Rural Park are both City park attributes contained within the Study Area. There is
habitat functionality and ecological value comprised within these fands.

Bath Slough

The Study Area includes Bath Slough at the boundary between the Industrial North East 1 and Industrial North East 2
design areas. Bath Slough forms part of the historical watercourse complex that stretched across Lulu Island, and receives
run-off from industrial and residential lands in the Bridgeport area. Through the 2014 Bath Slough Revitalization initiative,
the City has conducted a number of innovative ecological initiatives along Bath Slough including water quality
improvements, riparian enhancements and native pollinator pasture initiatives. The Bath Slough Revitalization Initiative
should he consideied in the design and construction phase of propesed dike upgrade projects in this area.

5 L ulu Island Dike Master Plan Phase 2: Technical Brief, Envirowest Consultants, November 2, 2016,
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Both inland and foreshore ecological values are embedded within the six ENMS Strategy Areas. The ENMS and associated
Strategy Areas provide key ecological context within the Study Area. ENMS Strategy Areas as shown on the map included
in Appendix D.

Wildlife Management Area (WMA) - Sturgeon Bank

Sturgeon Bank is a provincially designated Wildlife Management Area (WMA) established in 1998 and is located on the
water side of the West Dike. It is protected for the conservation of critical, internationally-significant habitat for year-round
bird migration and wintering waterfowl| populations. It is also impertant fish habitat. It is comprised primarily of near shore
and intertidal brackish marsh, sandflats, mudflats, and open water. The WMA foreshore marsh and mudflat habitats
provide critical ecological values as well as ecosystem services for wave energy attenuation and shoreline erosion and
stabilization. Consideration for these key climate change adaptation and resiliency attributes along Sturgeon Bank should
he considered in the design and construction phase of proposed dike upgrade projects in this area.

Fraser River Estuary Management Program (FREMP) Mapping

Since the mid-1980's habitat preductivity mapping has been undertaken along the Fraser River shoreline from the mouth
of the Fraser River Delta upstream te the Pitt River/Maple Ridge area. This mapping was undertaken by the former Fraser
River Estuary Management Program (FREMP). FREMP was a cooperative agreement amengst member agencies, including
Environment Canada, Fisheries and Oceans Canada, Transport Canada, Fraser River Port Authority, North Fraser Port
Autherity, BC Ministry of Environment, and the Greater Vancouver Regional District. Though FREMP ceased to existin 2013,
the City continues to utilize this data resource to inform activities in and along the City's Fraser River foreshore. The FREMP
classification system comprises a three tiered colour-coded system: habitats are colour-coded red, yellow or green. Red-
coded shoerelines sustain highly productive fish and wildlife habitats. Yellow-coded shorelines sustained moderately
productive habitats, while green-coded shorelines were characterized by habitats of low productivity. Generally
development constraints are greatest within red-coded habitats, while development within green-coded habitats are
constrained the least. Habitat productivity within the LIDMP Study Area includes a majority of red-ccded reaches along the
West Dike and North Arm.

Detailed maps showing habitat coding throughout the Study Area are presented in Appendix E. An overview of the foreshore habitat
coding in the Study Area is shown in Figure 4. High productivity habitat is depicted to extend along the north dike generally
from No. 6 Road to the Knight Street bridge, along the Tait Waterfront Park, from No.4 Read to the Canada Line bridge,
under the Oak Street Bridge, immediately west of the River Rock casino, south of the Canada Line YVR line, and west of
Hollybridge Way to the Terra Nova Rural Park. Moderate and low preductive habitat are interspersed along this shareline
hetween Hollybridge Way and Knight Street bridge. High productivity habitat is depicted to extend along the entire sea-
ward edge of the west dike fronting Sturgeon Bank and Terra Nova Rural Park.

Fraser River Fish and Species at Risk Values

The Fraser River Estuary contains rich habitat for many species of fish and wildlife. Estuary marshes support a significant
porticn of the regions migrating salmon. While the inland watercourses are generally considered to not be hospitable 1o
salmon and trout species, they do flow into and support fish life in the Fraser River and are therefore considered to be
nutrient providing fish habitat.

A desktop review for species of management concern {i.e. included in Scheduie 1 of the Federal Species at Risk Act, and
Provincial Conservation Data Centre red- and blue-listed species) was undertaken on the Provincial Conservaticn Data
Centre weh map. The search provided a single result, specifically utilization of the Fraser River by white sturgeon. The
search did not provide any results along the seaward extent of the west dike, or along inland channelized watercourses .
The absence of search resuits does not indicate that species at risk or of management concern are absent, but that they
have either not been ohserved and /or recorded within these areas. A detailed species at risk assessment wili need to be
undertaken at the time of design construction as the potential for listed species such as white sturgeon, Yancouver Island
beggertick, streambank lupin etc. within the Study Area is high.
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dike crest elevation, forming a superdike. A superdike is formed whenever the lands behind the dike are filled to the same
elevation as the dike crest, and development is built on a ground elevation equal to the dike crest. Superdikes are
discussed in greater detail in Section 4.2.2. Through the industrial areas north of the City Center, the dike remains generally
earthfill with sections of sheet pile and floodwalls associated with specific sites.

The City of Richmond has two primary policies in place that guide flood protection initiatives. The QCP establishes flood
protection as a priority in the context of land use planning. Flood proofing ohjectives are enforced through Bylaw No, 8204,

At present, the OCP states that ESA’s serve the dual purpose of planning for environmental and flood protection needs.
Flood protection has been established as a priority alongside environmental pricrities within the OCP, especially in areas
that are designated ESA’s. This includes the entire waterfront of the Study Area. The QOCP also establishes a pricrity for a
green infrastructure network throughout the City's ecological network, including the intertidal, shoreling and upland riparian
areas. A green infrastructure network integrates the built and natural environment to realize associated ecosystem services
such as flood mitigation, and stormwater management.

The City currently enforces floed procfing through the Flood Plain Designation and Protection Bylaw No. 8204, established
in 2008 to set minimum Flood Construction Levels {FCL’s) throughout the City. The FCL prescribes the minimum elevation
where the underside of a floor system can be constructed. The By-law also provides for diking needs such as ROWSs by
specifying that lands at a certain distance from the dike or waterfront must be dedicated to dike works.

Proposed developments at the waterfront must commit to implementing flood protection measures in order to secure
approval for development plans. These are typically negotiated with the City on a site-by-site basis. In recent years,
residential developers have voluntarily raised the elevation of development lands to the same elevation as the dike crest
{creating a superdike) to ensure that the units on the ground flocr will have a view of the water.

The considerations in this section were used to evaluate potential flood protection adaptations to make the
recommendations that comprise the Phase 2 LIDMP. Any flood protection adaptaticn, whether in compliance with or
deviating from the Phase 2 LIDMP, should use the following considerations in evaluating the suitability of a proposed flood
protection project for implemantation. It is important that any propesed project avoid or mitigate negative impacts, while
maximizing the benefits, as a balance of the following considetations. In the event that a dike adaptation project differs
from the recommended adaptation for that design area, the project should still take these considerations into account.
These considerations outline important factors that should be incorporated into the implementation plans for both
structural adaptations that will alter the existing landscape, or policy adaptations that have indirect impacts on the
landscape.

The City has established a design crest elevation of 4.7 m with consideration to be further raised to 5.5 m in response to
climate change and sea level rise predictions. These design crest elevaticns have been adopted by the City in respense to
a combination of sea level rise predictions (1.0 m) and land subsidence {0.2 m)7?, anticipated to materialize by the year
2100.

Increases in dike crest levels (up to 4.7 or future 5.5 m) to address sea level rise and climate change are anticipated to be
staged and implemented over the next few decades to respond to rising sea levels. The City will continue to monitor sea
level rise and adjust the target dike crest elevations as required. Any flood protection project in the Study Area should, at

7 Sea Level Rise Adaptation Primer, Arlington Grougp &t. al, January 2013
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Adaptations should be compatible with existing dikes and other flood protection measures adjoining the site of proposed
works. Connections to existing flood protection works should be designed to ensure there will not be inconsistencies or
weak points where an adaptation meets a pre-existing dike.

The Study Area is situation along the Georgia Strait and the Fraser River, two important fish and wildlife habitals. There are
also riparian areas and intertidal zones that have ecological value. Any diking prejects should be well-integrated with the
surrounding natural realm, and should be desighed to mitigate alterations that compromise the local environment, either
aesthetically or ecologically. The Study Area includes substantial open space and parklands, including wetlands and natural
areas on the waterfront. The City has an interest in preserving the environment at the waterfront for public uses, in
particular the dike trail for cyclists and pedestrians. The aesthetic value of the natural environment along the trails should
be considered as well as ecological significance.

The breadth of ecological values comprised within the study area is reflective of estuary habitats as described in Section
2.3. The perimeter ring dike in the Study Area is flanked by either ripariam or upland ESA habitat to the landside, and high
value shoreline & intertidal ESA or WMA habitais on the foreshore. Any proposed dike design and construction projects
should undertake an assessment of the adjacent ecological values to determine the most appropriate dike design and
footprint using an approach to avoid alterations in high value habitats, and if that is not feasible, then mitigate or
compensate with a net gain approach. The Study Area is comprised of large tracts of open space and park lands that
contribute significant aesthetic values within the estuary which must be considered in concert with the ecological values.

An overview of the federal and provincial regulatory context is provided above in Section 2.3. Detrimental impacts to the
environment are to be avoided wherever possible, in accordance with the City’s environmental regulaticns. In addition, sea
level rise should be manitered and reviewed in order to determine the impact on existing foreshore wetlands within the
Study Area. Additional guidance documents outlining the City's environmental protection and enhancement strategies are
listed in Section 1.3. Any flood protection project should be prepared by qualified persons having reviewed and understood
these documents, as well as any environmental guidance documents or regulations in effect at the time a project is
proposed. The design of proposed diking prejects should follow the City's approach regarding the priority to avoid habitat
impaci first. Where that is not feasible, enhancement and mitigation may be pursued with a net gain approach.

Geotechnical design considerations for dike adaptations include seepage contrel both under and through the dike, dike
slope stability, dike crest settlement, and seismic performance. Furthermore, additicnal leading from increased dike size
over any existing structures, such as building footings or bridge abutments, will need to be verified for confirmation that
existing infrastructure will nct be negatively impacted. Other types of structural Ttood protection measures will also need to
be verified for impacts to existing infrastructure.

Thurber has reviewed the existing geotechnical conditions in the Study Area. Their comments on the key design
considerations are outlined on the following pages.

Segpage

Seepage risk should be assessed and mitigated for any dike adaptation project, whether for dikes or floodwall systems.
Seepage becomes problematic where water flow through or under the dike dislocate the fill materials forming the dike,
which may weaken the integrity of the dike and increase the risk of failure during high water events. Adaptaticns should
be designed with proper drainage to mitigate seepage risks.

Increasing the height of an existing dike to 4.7 m or 5.5 m may increase the design flood height, defined as the height from
the ground at the land side toe of the dike to the height of water against the dike during a high water event. Existing dikes
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are between 3.0 m and 4.7 m, and the ground elevation con the landside of the dikes is generally at about 2.0 m. Raising
an existing dike may also increase the flood height, unless the lands adjacent 1o the dike are also raised in conjunction
with crest height increases, forming a superdike. Increasing the flood height may increase risks of landside heave of the
less permeable surficial silt layer, and piping through the dike or its foundation.

envision m

Piping occurs when excessive seepage forces cause the migration of soil particles through the soil matrix resulting in
internal erosion and eventually retrogressive failure. Heave can occur when there are excessive hydraulic pressures on the
landside of the dike caused by a lower permeability soil layer forming a cap over a more permeable layer near the ground
surface. Heave can lift and fracture the cap, causing large lccalised seepage volumes and internal erosion, which could
cause a dike breach.

To provide reliable protection from higher design flood heights, a system of seepage control measures will likely be required
for any dike adaptation project. The potential for heave and piping may be mitigated using relief wells, drainage blankets
or trenches to drain water from behind the dike face to an outlet such as a sewer or ditch. The receiving system’s capacity
should be verified to ensure drainage can be accommodated in the system. Relief wells and trenches should be designed
with filters, such as a geotextile, to prevent piping and internal erosion. Seepage exits should be similarly protected with
filters to minimize risk of fill materials migrating out of the dike.

Where there are ditches at the toe of an existing dike, filling the ditches may be considered within the scope of a proposed
dike adaptation project. Ditches at the toe of a dike increase the risk of piping, since these ditches shorten the seepage
path length and increase the hydraulic gradient. Filling the ditches may contribute to a comprehensive plan to reduce the
risk of seepage.

Seepage potential should be evaluated and mitigated for any structural adaptation, as seepage may cause build-up of
pressures behind the struciure that may increases risks of failure. Constrained dikes, designed with a retaining wall on one
or both sides, may be less susceptible to seepage risk if the dike face is a uniform material, such as a concrete cut-off wall
or a flcodwall. A dike face constructed with a segmental wall system, such as lock blocks or armour stone, may need to
have the joints between segments grouted to prevent seepage at the joints.

Stability

Any dike adaptation project should he designed and constructed to withstand pressures and forces it may be subjected to
during a high water event. For dike adaptaticns, high quality dike fill materials should be used and placed in accordance
with accepted engineering practice to maximize stability. The standard dike section is anticipated to be generally stable
with increased flood heights, although it will be less stable than the lower height configuration. In areas where stability is
a concern, minor medifications to the standard dike section may be required, such as flattening the landside slope,
caonstructing a toe berm or providing a seepage cut-off and filter within the dike. The stability of dikes may be further
improved where ditches at the landside toe are infilled.

Seftlement

Any dike adaptation project should be designed and constructed with consideration for settlement. Designs that minimize
settlement are preferred, though some measure of settlement is anticipated in the long-term in all cases.

Raising existing dikes may induce consolidation settlement of the surficial silt fayers. This settlement could be up to about
5% of the increase of the thickness of new dike fill placed. Dikes and surrounding areas may also experience compression
settlement due to on-going long-term compression of deeper silt layers. This ongoing settlement is typically in the range of
1 to 2 mm per year for dikes built on soil conditions in Richmend. Settlement could potentially be compensated for by
overbuilding the dike to a higher initial crest elevation, anticipating that it will settle to the target dike crest.

Local soil properties should be investigated prior to finalizing the design of any adaptations. Where construction is over
peat or highly organic soils, settlement may be higher.
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Seismic Performance
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The Provincial Seismic Design Guidelines for Dikes® (Seismic Guidelines) published in June 2014 recommends designing
high consequence dikes to control seismic deformations within prescribed limits. For a trapezoidal dike to achieve the
objectives of the Seismic Guidelines, ground improvement may he required. Ground improvement reduces seismic
vulnerability by densifying the foundation of the dike. Compaction of the ground underlying the dike may achieve the targets
in the Seismic Guidelines. However, more intensive methods such as deep soil mixing or vibro-replacement to a specified
depth may be pursued if compaction alone is found te be insufficient. These ground improvements may he very costly.
Dikes that are set back from the waterfront are mors resistant to seismic events due to being restrained by earth at both
dike toes, as compared to a waterfront dike where the waterside toe is much deeper and may provide less force anchoring
the dike in place. Therefore, sethack dikes require less intensive methods to meet the Seismic Guidelines. Likewise,
widening the dike crest to create a superdike increases resilience to seismic events without typically requiring ground
improvements. Superdikes are discussed in greater detail in Section 4.1.2.

To further understand the potential seismic risks to dikes within the Study Area, Thurber conducted seismic deformation
analyses at three select locations (No. 1 Road Pump Station, No. 4 Road Pump Station, and Bath Slough Pump Station).
Results are included in their Seismic Deformation Analysis report? included in Aftachment 5. Results from the assessment
identified that at the three sites selected, horizental deformations were within the allowances prescribed for the 1:2,475
year event by the Seismic Guidelines. Vertical deformations exceeded the tolerances; however, overbuitding the dike to
provide post-earthquakle freeboard may be an acceptable alternate to meet the Seismic Guidelines instead of costly
ground improvements. The results are largely depended on the underlying soil conditions, slope of the riverbank, and depth
of the river bottom. Larger deformaticns could be expected where the river channel is deeper and steeper. The results
discussed in the Seismic Deformation Analysis pertain only to the three sections analyzed; these are generally
representative of Lulu Island however the results cannot be assumed to be consistent for any other locations. At the design
stage of a proposed dike adaptation project, a site-specific seismic deformation analysis should be conducted to confirm
seismic risks, and possible mitigation requirements. A seismic deformation analysis, for example a Plaxis model, may
inform whether ground improvements may be required, and what level of ground improvements may be required to meet
the Seismic Guidelines.

It is advantageous to pursue dike works alongside other infrastructure upgrades in the vicinity of the dike. Where
infrastructure works are proposed on the waterfrent, local diking needs should be evaluated and included in the scope of
proposed work wheraver possible. For example, when a road is being raised or resurfaced, the adjacent dike could be
upgraded concurrently. Including dike adaptations within the scope of other municipal works may also present a cost
savings as compared to pursuing projects independently. The resulting dikes may also be better integrated with the local
landscape if they proceed concurrently with neighbouring infrastructure upgrades.

Any impacts to local stormwater drainage patierns should be evaluated to ensure compatibility with the local infrastructure,
such as pump stations or roads. Where adaptations will interfere with existing drainage patterns, the capacity of the
receiving pump station must be confirmed. If ditches at the toe of the dike are to be filled, the associated loss of stormwater
storage and conveyance functions may need to be compensated with underground pipes or alternative systems.

Above ground utilities may be impacted by diking projects. Utility poles may need to be temporarily relocated while dike
works are underway, and retocated to a permanent pesition when works are complete. There may be an opportunity to
relocate cables underground when dike works proceed, particuiarly if roadworks are included. The dike trail and associate
park infrastructure, such as park benches and lockouts, may need to be relocated to accommodate dike adaptations.

B Seismic Design Guidelinas for Dikes, 2™ ed., Golder, Ministry of Forests Lands and Natural Resources (MFLNRO) Flocd Safety Section, Jun 2014
9 Lulu Island Dike Master Plan - Phase 2: Seismic Deformation Analysis, Thurber Engineering Ltd., Sep 12, 2016
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There may be sites with unigue features that must be accommodated when adaptations proceed. Dike adaptations may
be realigned to avoid special sites, however this may not always be feasible. Where development and infrastructure exists
along the waterfront where a dike adaptation project would ideally proceed, a custom design to accommodate that site
may be required. Examples include pump stations, bridges, or industrial sites located immediately on the water. There are
a number of bridges in the Study Area. Adaptations at bridge sites are discussed further under Section 4.3.

The adjoining adaptations on either side of the special site should be well-integrated with that site's custom adaptation
design, to ensure there are no vulnerabilities in the flood protection strategy at the boundaries between adaptation types.
For example, a section of floodwall within a dike should be protected at the joints to ensure the joints are as robust as both
the dike and floodwall. The joints should be as capable of withstandard high water levels as the adaptations on either side.

Dike adaptations should be designed with consideration of the public realm. The City's 2009 Waterfront Strategy presents
a vision that promotes community wellness, economic vitality and a healthy environment through initiatives that integrate
the waterfront with the urban landscape. The Study Area contains recreation, culture and heritage resoutces to be
preserved wherever feasible, according to the regulatory protections in place for heritage resources. Recreational uses
may include walking and cycling on the trail, as well as offshore aclivities such as sport fishing and hoating.

Heritage sites may be treated as sites with unique constraints, as described in Section 3.5, that require special
accommodations within a diking project. Heritage sites that have been identified as culturally significant should be
preserved per the Heritage Procedures Byiaw 8400 as applicable.

Any impacts that restrict use and enjoyment of the waterfront, as well as views of the waterfront, should be mitigated.
Impacts on cultural and heritage resources limiting the accessibility of these sites should be mitigated. Sites should remain
accessible to all people including those using mobility aids, such as wheelchairs or crutches.

Public access to the waterfront is provided by the perimeter dike trail system. Where waterfront access is constrained, the
City's Parks Planning and Design (Parks} department has identified connectivity at the waterfront as preferable to inland
trail detours. For example, where the existihg dike trail alignment crosses under low bridges, raising the dike may not
provide adegquate ciearance to maintain the trail over the dike. The preference is to keep the trail at the waterfront. A
boardwalk at the waterside toe of the dike would be a preferred approach as opposed to directing pedestrians up to the
road to circumvent a barrier.

Adaptations should be aesthetically integrated with the surrounding area. For example, in recreational areas or ecological
landscapes, adaptations that do not detract from the natural beauty of the local environment are preferable to those
adaptations requiring severe hardscaping, such as concrete or retaining walls. The local character of industrial areas is
amenable to man-made structures thus floodwalls may be in keeping with the landscape themes in industrial areas.

Adaptaticns should support, and be integrated with, the habitat functionality and aesthetics of the surrounding
environment.

The City must have permanent access to the dike adaptations in the long-term, for both construction and cngoing
maintenance operations. Acquiring property may add censiderable costs to a diking preject. Wherever feasible, adaptations
should proceed within the lands that are already under City ownership, or that the City may access through easements or
right-of-ways (ROW’s).

Much of the City's waterfront was developed prior to the establishment of robust policies for dedicating lands to diking. As
a result, older buildings remain directly on the waterfront, or within 30 m from the natural boundary. In cases where no
alternative alignment ¢an be implemented, it may be necessary for the City to acquire waterfront lands or obtain easements
or ROWs to construct or maintain adaptations.

PWT - 71



PARSONS

envision m

Forthe purposes of the Phase 2 LIDMP, economic considerations encompass impacts to local businesses operating in the
vicinity of existing or proposed dikes. The cost of adaptation projects is also an economic consideration, however for the
purposes of the Phase 2 LIDMP these will be referred to as “cost considerations,” discussed further under Section 3.10.

Flood protection projects provide an overall economic good by preventing damage to assets. Howevet, any changes to
existing conditions may trigger negative impacts to the local economy. For example, diking may damags views to the
waterfront, or challenge industrial activities by limiting water access.

Wherte economic impacts cannot be completely avoided, they should be mitigated to the extent feasible. Dike adaptations
should consider local economic fagtors in the overall decision making context.

lLands that were formerly used for economic purposes, such as waterfront shipping facifities, but are no longer being used
for economic activities may be suitable lands for dike adaptations. If alternative lands are available that do not have any
associated economic uses, those lands should be used rather than compromising lands of econemic interest.

Dikes in the Study Area provide access to City assets that must be maintained, such as drainage ditches and trails.
Adequate clearance must be retained for maintenance vehicles to navigate the dikes where required, and carry out
maintenance activities. For example, if a dike is raised in an area where there are drainage ditches at the dike toe, the
boom of an excavator on the dike must be able to reach the ditches for cleaning and maintenance.

Raising a dike may complicate access as the slopes must remain suitable for maintenance and emergency access.
Additional lands may be required to improve access to the dike.

The overall cost of implementing adaptations is driven by a number of factors that include habitat consideration, land
acquisition and ground improvements. When evaluating the cost of an adaptation, the costs of all associated works and
mitigation plans should be included. A projact with relatively higher construction costs may still be the least expensive
option if it does not require any habitat compensation, for example.

Flood Risk Management adaptations have been categorized as elther area wide or area specific.

Ultimately the City’s goal is to fortify the perimeter ring dike to a design crest elevation of 4.7 m, with consideration to be
further raised to 5.5 m in response 1o climate change and sea level rise predictions. Area wide adaptations are those that
facilitate the City's flood protection cbjectives in tandem with the dikes or alternative protection measures in place at the
waterfront. These could be policy adaptations, structural measures, or enhancement of green infrastructure tc secure
additional benefits to an adaptation that will achieve the 4.7 m crest elevation. Area wide adaptations may nct be sufficient
to meet the City’'s target dike crest elevation if implemented in isolation, however they may facilitate achieving the City's
flood protection goals. For example, revising City policies to include specific diking reguirements would be an area wide
adaptation, as this is applicable across the entire Study Area, however, cn its own, a revision to City poticy would not achieve
the target dike crest elevation. Area wide adaptations encempass strategies te facilitate implementing flood protection
projects, and seizing opportunities presented by waterfront development to implement fiood protection werks concurrently.
Area wide adaptations are defined and described in further detail in Section 4.1.

Area specific adaptations are recommended for each of the thineen specified design areas. These include all dike and
floodwall adaptations that may achieve the 4.7 m design crest, and may be further raised to 5.5 m in future when required.
As noted in Sectipn 2, the design areas have been delineated using the City's Official Community Plan {OCP) boundaries
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as identified in the OCP Areas, OCP Land Use Maps and OCP Sub-Area Plans. OCP Areas have been subdivided where
similar waterfront conditions exist for a clearly defined part of an area. Area specific adaptations are defined and described
in further detail in Section 4.2.

envision m

Recommendations from both area wide and area specific categories have been made to create a comprehensive flood
protection strategy for the Study Area. A summary of the recommended Flood Risk Management Stragies that apply to
either specific design arsas, ot all of the Study Area is provided in Table 2. The contexts for the recommended application
of each adaptation are detailed in Section 4.1 and Section 4.2.

DIKES FLOODWALLS

Widen Footprint to Land or Water Side
Raise in Place / Constrained Dike
Planning and Development Controls
Breakwaters and Barmier Islands

Permanent
Demountable
Superdikes
Flood Proofing
Secondary Dikes

Note that other adaptations were reviewed and evaluated for implementation in the Study Area, though only the
recommended adaptations are presentad in the Phase 2 LIDMP. Adaptations that were eliminated at the evaluaticn phase
include coastal wetlands, emergency preparedness and response, and managed retreated.

Coastal Wetlands: Coastal wetlands, including intertidal habitat such as brackish wetlands, eeigrass beds, mud
flats, and sandflats, temper the extremity of storm impacts by attenuating wave energy, similar
to breakwaters. There are no candidate sites within the Study Area to create new coastal
wetlands for the purposes of flood protection; however, existing coastal wetlands can be
maintained and enhanced to imprave their flood protection characteristics.

The West Dike runs adjacent to the Sturgeon Bank WMA which is comprised of intertidal brackish
marsh, sandflats, mudflats, and cpen water. The North Dike runs adjacent to pockets of mud fiat,
salt marsh, and eelgrass habitat. This intertidal habitat currently provides ecosystem services
such as erosion and wave attenuation. Where feasible through dike upgrades this intertidal
habitat could be enhanced. As part of the LIDMP the City will need Lo continue to work with inter-
jurisdictional partners to monitor the complexity of the surrounding intertidal habitat, evaluate
the existing ecosystems services that this habitat provides, and based on monitoring collaborate
of efforts and initiatives to maintain and enhance this area.

Emergency This strategy accommodates flood risks by preparing robust mitigation plans, to be carried out in
Preparedness and the event of flood emergencies. The City has an existing emergency response plan: the
Response: Emergency Cperations Centre cocrdinates with various departments to execute the Emergency

Preparedness Flood Management Plan. The plans in place have not been reviewed as part of the
Phase 2 LIDMP as this is beyond the scope of this study.

Managed Retreat: Managed retreat involves decommissioning or demolishing existing assets within a specified
hazard zone, thereby eliminating flood risk by removing any develepment where flooding may
occur. This strategy is not appropriate for the Study Area. The economic value of retaining existing
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assets exceeds the cost of reducing the risk of flood damage hy relocating assets, The existence
of development on Lulu Island that must be protected from flooding is considered a permanent
condition for the purposes of the LIDMP.

envision

In the context of the Phase 2 LIDMP, area wide adaptations are those that facilitate the City's flood protection objectives
in tandem with the dikes or alternative protection measures in place at the waterfront, but may not be sufficient to meet
the City’s target dike crest elevation in isclation. The target dike crest elevation is addressed through the area specific
adaptations described in Section 4.2

The recommended area wide adaptaticns are: superdikes; floodproofing; planning and development controls; breakwaters
and barrier islands; and, secondary dikes,. Each recommended adaptation is discussed in the following sections.

As noted in Section 2.4, a superdike is formed where the lands hehind the dike are filled to the same elevation as the dike
crest. Development is then hbuilt on a ground elevation equal to the dike crest.

Maximizing the width of raised land adjacent to the river decreases flood and seismic risks by increasing the integrity of
the dike. The existing dikes of Lulu Island are huilt on soft soils that are subject to liquefaction during seismic events. These
dikes may require ground improvements to meet the 2014 Seismic Design Guidelines (Seismic Guidelines). Superdikes
are an approach to achieve the dual ohjectives of reducing vulnerability to both high water levels and seismic events. A
superdike is more likely to withstand lateral movement and sloughing of the dike face without resulting in a dike breach,
as compared to a standard trapezoidal dike alone. By raising lands to a superdike condition, costly ground improvements
may not be required, even if they may have been required for a standard trapezoidal dike in the same area.

Any proposed dike adaptation project should comply with the Seismic Guidelines. If a proposed dike adaptation project will
not meet the requirements in the Seismic Guidelines, superdikes may be considered as an allernative to ground
improvements. At the design stage, a number of strategies should be investigated to determine which will meet the Seismic
Guidelines at the lowest cost, on the overall balance of the considerations listed in Section 3.

Any redevelopment of waterfront sites presents an opportunity to fortify existing flood protection measures. Although the
Study Area is already fully built out, [ands will continue to be redeveloped over the long-term future. Opportunities for
implementing superdikes are most attainable where existing cormmercial and industrial sites are leveled in support of
developing residential uses. Generally, industrial sites have different waterfront access and aesthetic needs than
residential sites, which benefit most from a superdike condition. In recent years, residential developers have voluntarily
raised the ground elevation of development sites to the same elevation as the dike crest to ensure that the units on the
ground floor will have a view of the water. Within the Study Area, this has been the case at the multi-family residential
developments next to the Olympic Oval, and the multi-family residential development under construction on the formerly
industrial waterfront sites between No. 4 Road and Shell Road.

Application: Commercial & Residential Lands on the North Dike

The lands of the City Centre area are anticipated to experience extensive intensification and redevelopment in the coming
years, further detailed in Section 4.2.7 and Section 4.2.8. This area has been identified as a candidate for superdikes, as
shown in Figure 5.

Redevelopment of waterfront sites presenis opportunities to implement flood protection works concurrently with
development. The optimal time for implementing superdikes is when existing assets are demolished and the site is leveled
o accommodate new development.
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Large Development Lols or Building Permit Value Criteria: The bylaw could be amended te require raising to 4.7
m and upgrading the local road network to accommaodate access. This is currently done in practice, however, it is
not specifically required under the current bylaw.

Additional studies on implementation of modified FCL bylaws should be conducted prior to proceeding with any changes.
Input should be provided from architects, planners, engineers, environmental consuitants and key stakeholders to obtain
a comprehensive understanding of oppertunities and factors 1o be mitigated while achieving flood protection goals.

Flood risk should be evaluated by the City periodically to determine whether increased risk warrants raising the target dike
crest elevation. The bylaw can be amended as required to meet evolving City guidelines as they are adjustied per changes
to flood risk conditions. For example, if the design crest elevation is raised from 4.7 m to 5.5 m, the FCL bylaw can be
amended to reflect the new minimum elevation. In this way, flood proofing can progress over time as required.

Planning and development controls may be implemented by enacting legislation to prohibit or restrict development in a
defined hazard zone, such as a floodplain. More flexible palicies can also be enacted 1o include conditional development
approvals, where projects may be approved on condition that developers commit to implementing flood protection
measures such as raising the abutting dike or raising the land elevation to a superdike.

Application: Site Assembly Size in the City Centre

In the Study Area, there are oppoertunities to pursue flood protection improvements in conjunction with new development,
especially in areas expected to be intensified in the coming years. In Richmond, planning and development controls can
be implemented through bylaws or amendments to the OCP.

Increasing the ground elevation of a single waterfront site is restricted by the existing elevations of adjacent lands. Where
adjacent sites remain low, a redevelopment site can only be minimally raised without introducing challenges to the local
read network and drainage patterns. To avoid complications arising from steep grades or retaining walls, the City can
encourage developers to assemble multiple adjacent sites until a specified minimum waterfront frontage can be developed
concurrently. This strategy permits increasing the dike crest level fully to the current standard elevation, and eases the
transition of the waterfront to a superdike. )

Breakwaters may be constructed to dissipate wave energy before waves reach the shore. This reduces the burden on the
flood control structures at the waterfront. In combination with a foreshore structure, ficod control structures with lower
crest elevations may remain adequate to withstand increased wave run-up associated with increased water depths due to
climate change and sea level rise.

With appropriate envirecnmental consideration during design and construction, breakwaters and barrier islands can create
intertidal habitat, such as sand flats, mud flats, salt marsh and eelgrass beds. These features can assist with ercsion and
wave attenuation. The intertidal habitat can work in combination with a constructed flood control structures like dikes and
floodwalls, to mitigate flocd risk.

Sea level rise and upland limitations to natural accretion within the Sturgeon Bank WMA could result in increased offshore
depths beyond the West Dike, which could simultaneously increase wave heights reaching the West Dike.

Increased water depths off-shore reduce the wave attenuating properties of Sturgeon Bank. The current predictions and
assumptions used in the BC Ssa Dike Guidelines10 fer the year 2100 suggest wave run-up may account for up te 2.7 m of
the future dike crest elevation. The full extent of future crast height increases will require detailed observation and study
of observed sea level rise.

12 Climate Change Adaption Guidelines for Sea Dikes and Coastal Flood Hazard Land Use Draft Policy Discussion Paper, Ausenco Sandwell, Jan 27
2011
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Breakwaters are most effective when constructed close to the shore, as broken waves grow again behind the breakwater
under the influence of wind. The effectiveness depends also on the crest height of the breakwater, with a higher breakwater
giving more wave reduction. Preliminary calculations from the Phase 1 LIDMP indicated that wave reduction with a
breakwater or barrier islands constructed to +3.0 m geodetic would reduce wave height by 70% if constructed 200 m
offshore, 60% at 500 m offshore, and 45% at 2000 m offshore.

envision m

Intertidal ecosystems are driven by inferdependent components including rates of accretion, stream velocity, salinity, water
quality, sea level, temperature, vegetation productivity, adjacent land use etc. that are complex te measure and model.
Understanding the complexity of current conditions to hetter prepare for predictable increases in sea level rise will help
direct strategies 1o maintain and enhance intertidal ecosystems. To this end, the City continues to wark on inter-
jurisdictional efforis to better understand the influencing factors that affect the Sturgeon Bank WMA, and intertidal habitat
throughout the Fraser River Estuary.

Secondary dikes work in conjunction with primary dikes to reduce the impact of a fload in the event that a primary dike is
hreached or overtopped. A secondary dike protects asseis behind the secondary dike alignment while the lands between
the primary and seceondary dikes may flood intermittently. Secondary dikes are appropriate for implementation where the
lands between the primary and secondary dike require a different measure of protection than lands hehind the secondary
dike. Eligible areas may include parking lots, parks or natural areas that can withstand intermitient flooding with minimal
damage or losses incurred.

As secondary dikes are built inland, they can be less costly to build and less susceptible to damage during seismic events
as compared to adaptations directly on the waterfront. The advantage is that an equivalent measure of protection can be
extended to important inland assets, at a lower cost and lower seismic risk, than raising the primary dike at the walerfront.
in the Study Area, secondary dikes are recommended for consideration where no critical assets are located on waterfront
tands and there are assets further inland that require protection.

Application: Terra Nova

In future, the City may consider exploring establishing an alternative dike alignment for a part of the Terra Nova area
through the park lands, as shown in Figure 8.

By setting the alignment inland, the City may avoid costly ground improvement measures that may be required for
upgrading the existing alignment on the waterfront. Assets sensitive to flooding, such as private homes and heritage sites,
would he protected by the secondary dike. Less sensitive assets, such as the park, trails and open space lands, can
withstand occasional flooding with minimal losses incurred and therefore may be adequately protected by a dike with a
relatively lower crest elevation.
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As per the typical dike sections prasented in Appendix F, the typical City dike upgrade cross-section consists of a 2:1 slope
on the water side, and a 3:1 slope on the land sidell. Raising a dike by 1 m then triggers a 5 m horizontal space requirement
{assuming the standard slopas are appiied). Land side dike expansions can he challenging where the footprint is
constrained by existing buildings, infrastructura, drainage ditches, or RMA's at the toe. Where a dike’s land side toe is
heavily constrained, a standard dike can be raised by widening its footprint onte the water side.

envision m

While shereline habitat within the Fraser River Estuary will generally have a higher habitat value, and expansion into this
area should be avoided, this may not always be the case. Implementation of area specific flood protection strategies will
have an environmental impact regardless of the strategy put ferth for a given area. Environmental assessments and
valuation will be undertaken in the design construction phase, where possible habitat impact will be avoided. Where impact
cannot be avoided, efforts will be made to mitigate, and if necessary compensate for impact following a net gain approach.

Ralse in Place / Constrained Dike

Where dike expansion is constrained on both the land and water sides, it may be possible to raise a dike within its existing
footprint, creating a constrained dike. This may be achieved by introeducing a retaining wall on one or both sides. In
Richmond, RMA's, developmant and infrastructure may abrupt to the landside of the dike, and intertidal habitat or marine
infrastructure may be on the water side of the dike, meaning the dike may have constraints on both sides. In the Study
Area, raising the dike in place can be pursued to minimize impacts on adjacent lands.

Permanent Floocdwall

A floodwall is a constructed harrier designed to hold back flood waters. In the Study Area, fioodwalls can be implemented
where space is limited and a dike would interfere with other land uses or infrastructure, such as existing buildings.
Floodwalls may also be preferable to a dike where access to the water is required for economic activity, such as fishing or
shipping. Generally, where feasible, earth fill trapezoidal dikes are preferable as they generally have lower costs, they are
easier to maintenance, they are more reliable and easier to repair in emargency situations.

Demountable Floodwall

In areas where waterfront access is desired, demountable flood barriers can be constructed so that the barrier is erected
oniy when required, during storm events. Regular access to the waterfront is maintained otherwise. This adaptation may
be appiied in the Study Area at industrial sites or marinas, where activities require amenities directly on the waterfront that
cannot be set back behind a ficodwall or dike. Where possible, this form of dike is avoided due to their higher costs,
mobilization requirements, and reliability concerns.

Parscns assessed each potential dike adaptation strategy based on the considerations outiined in Seetion 3. A summary
of the recommendations for each design area is provided in Table 3 Key issues and opportunities to be considerad when -
implementing the recommended adaptations are presented for each design area in Section 4.2.1through Section 4.2.13.

1 Typical Cross Section River DIke Upgrade, City Drawing Mb-98, Golder Associates, 2008
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envision

Small lots with narrow frontages are highly constrained by grading. There must be adequate lands availakle to raise a dike
immediately to the target crest elevation. In areas where lot sizes are too small to implement adaptations that may
immediately achieve the dike crest elevation, lands can be incrementally raised by raising the lots in small intervals each
time it is redeveloped. Similarly, the frontage road can be raised by a practical interval whenever substantial road
rehabilitation works proceed. This is a very long-term strategy.

The ground elevation of individual lots may be raised as they are redeveloped, however the grading will be constrained by
matching neighbouring ground elevations, as well maintaining driveway access to the road. If the road is also raised, then
individual lots can be raised higher, however existing lots at relatively low elevations must still have driveway access to the
road. This limits the overall height that the frentage road can be raised. Over time, the frontage road and adjeining lots are
raised at different times. In this way, the road and surrounding lots are raised in steps. In the very long term, the overall
tand elevation can be raised to the target dike crest elevation using this strategy. The City may pursue interim adaptations
if a greater level of flood protection is deemed to be required before the tands can be raised to the specified elevation.

Where flood protection will be integrated with redevelopment, lot consolidation is prefetred to minimize impacts associated
with tying in 1o neighbuoting properties.

The City may need to acquire property where development is immediately adjacent to the waterfront, and bound on the
fand side by roads, buildings or other assets. Obtaining a sufficient ROW from some properties for diking may effectively
sterilize the lot, leaving insufficient space available for development. In those instances, the City may need to acquire the
entire property in order to implement dike adaptations. The riverfront lots between Shell Rocad and No. 5 Road may be
candidates for acquisition when dike upgrades proceed in that area, depending on land requirementis to implement dike
upgrades.

The City should acquire easements where dikes are being consiructed on private property. All adaptations on private lands
depend on the City being able to secure legal access to the property in order to maintain them.

The City should monitor sea level rise to pursue flood protection adaptations when higher dike crest elevations become
necessary. Presently, all adaptations will he designed to meet the 4.7 m target crest elevatien, with consideration for an
increase to 5.5 m. Depending on whether sea level tise predictions materialize, the City may wish to raise the target dike
crest elevation.

Temporary adaptations, such as a demountable floodwall, may be necessary where existing conditions are constrained by
existing infrastructure (such as bridges, roads, ditches, or buildings) that cannot be impacted or modified to make way for
diking. Temporary adaptations may also be pursued in instances where the City cannot yet secure adequate lands or capital
to implement the ultimate adaptation.

The timeline until the ultimate adaptation can be implemented should be considered when allocating resources to
temporary works. For example, if the interim adaptation will only be in place for a period of a few months, it it likely not
worth investing substantial resources into it. Interim adaptations may be considered if necessitated by sea level rise or any
other increase in flood risk.

Compatibility with the ultimate adaptation should be considered in the design of any interim adaptation. An interim
adapliation should be easily decommissioned, or able to remain in place indefinitely without interfering with the uliimate
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already present, there may be an opportunity to increase waterfront access by improving trails with ramps or paved
surfaces. Dike trails should remain accessible to people using mobility aids, such as wheelchairs or strollers.

envision m

The Parks department's preference is to have a trail directly adjacent to the water, without any rerouting inland, even if
this means trails are sometimes flooded.

Dike adaptations that proceed alongside the development of waterfroni parks may be suited to the concurrent
development of intertidal zcnes, to create additional habitat. The local ecosystem’s productivity may be increased hy
providing a rich riparian environment. These intertidal zones may be integrated with the typical foreshore rip rap or other
erosion protection by insetting habitat at lower elevations to be closer to the daily water level, and flcoded during high
water events. Projects incorporating the development of intertidal habitat may be designated as cocmpensation sites for
alterations required in environmentally sensitive areas.

As the Study Area lies within intertidal, shoreline and upland riparian habitat, environmental impact may be unavoidable.
Environmental assessments and valuation will be undertaken in the design construction phase, where possible habitat
impact will be avoided. Where impact cannot be aveided, efforts will be made to mitigate, and if necessary compensate for
impact following a net gain approach. To achieve a net gain approach to cecmpensation the City may consider establishing
a formal habitat banking program. Habitat banking guidelines should articulate appropriate compensation ratios by habitat
type, meonitoring periods and success measures for created or enhanced habitat. Additionally a hierarchy of compensation
options may be considered that replaces habitat types in order of priority as follows:

Create or increase productive capacity of like for like habitat within the same ecological unit;
Create or increase the productive capacity of unlike habitat in the same ecelogical unit; and

Create or increase the projective capacity of habitat in a different ecological unit.

Habitat credits could be applied to muitiple projects, or stored for future dike waorks. A formal habitat banking program may
assist with the implementation of long term flood protection infrastructure upgrade programs.

Key recommendations for the Phase 2 LIDMP Study Area are outlined as follows:
1. Planto raise the existing dike on its existing alighment.

The existing dike alignment along the waterfront is established and well defined. There is limited basis to support
any major changes to the alignment of the existing dike, thus the recommendations are generally in keeping with
traditional dike crest increases, with consideration for area specific constraints and opportunities.

2. Prepare conceptual level designs for the West Dike upgrades and conduct drainage and environmental
studies on the alternatives.

Future crest height increases to the West Dike will required landside or waterside expansion. Both will have
impacts to either intertidal, or upland riparian habitat. Environmental impacts should be guantified, and an
approach of avoid, mitigate, and compensate following a net gain approach should be used to in evaluating the
preferred strategy.

Landside expansion will impact drainage infrastructure. Impacts should be quantified to identify potential
internal drainage network upgrades required if [andside expansicn is the preferred alignment.
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3.

envision i

Continue to monitor sea level rise.

Design crest height elevations are selected with consideration for climate change and sea level rise predictions.
The City should continue to moniter sea level rise and adjust crest height targets and City flood protection police
as required to address any changes in predicitons.

Plan to establish a habitat banking program for dike improvement projects.

Where impact to hahitat cannot be avoided, efforts will be made to mitigate, and if necessary compensate for
impacts following a net gain approach. Tc achieve a net gain approact to compensation, the City may consider
establishing a formal habitat banking program. Habitat banking guidelines should outling appropriate
compensation ratios by hahitat type, menitoring periods, and success measures.

Plan for impiementation of offshore protection along the West Dike as a response {o climate change and sea
level rise.

Sea level rise and upland limitations 10 natural accretion within the Sturgecn Bank WMA could result in increased
offshore depths beyond the West Dike, which could simultaneously increase wave heights reaching the West Dike.
Offshore barrier islands are one option to consider to dissipate wave energy prior to reaching the west dike,
thereby minimizing future dike crest increases.

With approptiate environmental consideration during design and construction, breakwaters and barrier islands
can create intertidal habitat, such as sand flats, mud flats, salt marsh and eelgrass beds. These features can
assist with erosion and wave attenuation. The intertidal habitat can work in combination with a constructed flood
control structures like dikes and floodwalls, to mitigate flood risk.

The City should continue to coordinate with relevant agencies including (Port of Vancouver, Fisheries and Cceans
Canada, and others) to research and identify cpportunities to improve flood protection and enhance interdital
habitats in the Sturgeon Bank WMA and threughout the Fraser River Estuary.

Plan to raise River Road in the Thompson neighborhood.

The existing dike in the Thompson Neighborheod is confined by the Fraser River and River Road. Increasing the
grade of River Road will improve dike stability and resilence; and minimize regquirement to expand the dike into
the Fraser River. The City should plan to incrementally raise River Road.

Consider aquiring land to accommodate future dike construction between Shell Road and No. 5 Road.

Land acquisition may be required to accommodate construction of a future trapezoidal dike between Shell Road
and No. b Road. It is anticipated that acquisition will primarily be achieved through redevelopment, however,
where redevelopment does not occur; the City may consider oppaortunistic land purchase to accommodate future
dike crest height increases in the area. Plan to complete a conceptual design of the future dike through the
constrained area to verify the future dike footprint.

Plan for the long-term raising of lands adjacent to and inland of the existing dikes.

Long term raising of land levels has previously been recommended (2008-2031 Flood Protection Strategy).
Maximizing the width of raised land adjacent to the river decreases flood and seismic risks hy increasing the
integrity of the dike. Plan 1o raise the ground elevation of waterfrount development sites to the prescribed dike
crest elevation.

Support site assemblics along the waterfront that promote cohesive adaptations for flood protection.

Large developments along the waterfront allow for major improvements to flood protection infrastructure and
often result in robust supsrdike conditions.
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10.

11,

Parsons

envision m
Consider enhanced floodproofing through amendments to the FCL Bylaw
The City's Flood Construction Level {(FCL) Bylaw establishes minimum levels to which land needs to be raised.
Amending the FCL bylaw is the recommended area wide strategy to regulate raising ground elevations with

redevelopment to improve flood pretection throughout the Study Area. Plan to conduct an assessment on the
implementation of a modified FCL bylaw.

Facilitate public access to the waterfront.

Integrate new trails and trail improvements with diking projects; pravide trails and waterfront recreation areas
that are accessible to persons using mobility aids; and, route any new trails along the waterfront instead of
rerouting the trail inland.

has characterized the existing conditions and constraints of the Study Area, and has established and

recommended preferred area wide and area specific adaptation strategies for the City’s consideration.

The recommended next steps to finalize the Phase 2 LIDMP are:

1. Council Review;

2. HKey External Stakeholder Review;
3. Public Information Session and Consultation;
4. Revise the Draft Final Master Plan Report per consultation if required; and
5. Council adoption of the Final Master Plan
Regards, Reviewed By:
DRAFT DRAFT
Evelyne Russell, EIT Todd Bowie, P.Eng
Project Engineer Project Manager
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Report to Committee

Richmond
To: Public Works and Transportation Committee Date: January 10, 2017
From: John Irving, P.Eng. MPA File:  03-1000-08-030/\Vol 01

Director, Engineering

Re: DCC Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643

Staff Recommendation

That DCC Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643 be introduced and
given first, second third readings.

ohn Irving, P.Eng. MPA
Director, Engineering
(604-276-4140)

Att. 1
REPORT CONCURRENCE
ROUTED To: CONCURRENCE COWERAL MANAGER
Finance Department IZ/ \E/,é’—\h
Law vd
Development Applications 4
REVIEWED BY STAFF REPORT/ INITIALS:

AGENDA REVIEW SUBCOMMITTEE

DW
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Staff Report
Origin

In addition to Development Cost Charges (DCCs) applicable city-wide, local area DCCs are
collected for the Alexandra neighbourhood within the West Cambie Area, as per Development
Cost Charges Imposition Bylaw No. 8024,

Per West Cambie Area Plan, forming part of the Official Community Plan Bylaw No. 7100,
developers are responsible for the construction of local roads along their frontages. Where
specified roads are included in the Local Area DCC Program, developers are eligible for DCC
rebates via front-ender agreements for the cost of land and construction of the specified roads.

The developer for 4000 May Drive has completed the construction and dedication of their road
frontages, which are included in the Alexandra Neighbourhood Roads DCC Program, and has
requested a front-ender agreement to recover a portion of their costs.

This report outlines the proposed DCC Reserve Fund Expenditure (4000 May Drive) Bylaw
No. 9643, which includes the authorization to execute a DCC front-ender agreement with the
developer for 4000 May Drive and to release DCC Reserve Funds in respect of their land and
construction costs.

This report supports Council’s 2014-2018 Term Goal #6 Quality Infrastructure Networks:

Continue diligence towards the development of infrastructure networks that are safe,
sustainable, and address the challenges associated with aging systems, population
growth, and environmental impact.

6.2.  Infrastructure is reflective of and keeping pace with community need.

Analysis

Pursuant to section 566(2) of the Local Government Act, money in development cost charge
reserve funds, such as the Alexandra Neighbourhood Roads DCC Program, may be used to pay
the capital costs of providing and constructing sewage, water, drainage and highway (road)
facilities, and to pay a person who incurred such capital costs if the project was completed under
an agreement between that person and the City.

Aga Khan Foundation, with the assistance of Larco Investments Ltd. (collectively, “the
developer™), has completed frontage road construction as per their servicing agreement with the
City and transferred ownership of the dedicated road areas to the City. The fronting roads are
included in the Alexandra Neighbourhood Roads DCC Program, as identified by sections C7 and
.1 in the proposed agreement (Attachment 1, Schedule A).
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The allocated values for these fronting roads under the Alexandra Neighbourhood Roads DCC
Program are as follows:

¢ Roadsegment C7 (May Drive from Cambie Road to McKim Way)

Land $1,627,503.26
Construction $251,117.97

* Road segment .1 (May Drive from McKim Way to Odlin Road)

Land $1,424,065.35
Construction $175,940.70

Pursuant to section 566(3) of the Local Government Act, the authority to make payments from
the Alexandra Neighbourhood Roads DCC Program reserve fund must be authorized by bylaw.
As such, staff recommend that DCC Reserve Fund Expenditure (4000 May Drive) Bylaw

No. 9643, which authorizes the execution of the DCC front-ender agreement by the Chief
Administrative Officer and the General Manager, Engineering and Public Works, on the terms
detailed below, and authorizes the release of DCC reserve funds as set out below and in further
detail in the proposed agreement (Attachment 1), be introduced and given first, second and third
readings.

The following are the key terms and conditions of the proposed DCC front-ender agreement with
Aga Khan Foundation and Larco Investments Ltd.:

o The developer contributed 43.1% of the land and 50% of the construction value for road
segment C7,

» The developer contributed 57.6% of the land and 20% of the construction value for road
segment L1.

¢ DCC rebates pertaining to land dedication are payable to Aga Khan Foundation, the
property owner.

e DCC rebates pertaining to construction are payable to Larco Investments Ltd., which
provided funding for the road construction.

¢ The maximum compensation payable to the developer is $1,682,463 ($1,521,716 to Aga
Khan and $160,747 to Larco Investments Ltd.)

e The agreement is in effect until the earlier of:
i. 15 years from the completion date of road construction - January 21, 2031; or

il.  the City has collected and remitted all applicable payments to Aga Khan and
Larco, as described in the agreement, whichever comes earlier.

¢ [nitial payment to the developer is based on DCC amounts collected to date for the
neighbourhood.

e Subsequent payments will occur annually based on updated DCC amounts collected.
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Financial Impact

Upon execution of the agreement, initial payment to the developer will be $509,849, based on
DCC amounts collected to date for the neighbourhood. Subsequent payments will occur
annually based on updated DCC amounts collected. The maximum compensation payable to the
developer is $1,682,463, and payments will be made from the West Cambie Roads DCC balance.

Conclusion

The developer for 4000 May Drive has completed the construction and dedication of their road
frontages, which are included in the Alexandra Neighbourhood Roads DCC Program, and has
requested a front-ender agreement to recover a portion of their costs. Staff recommend that DCC
Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643 be introduced and given first,
second and third readings, to authorize the execution of the DCC front-ender agreement by the
Chief Administrative Officer and the General Manager, Engineering and Public Works and the
release of DCC reserve funds as set out in the attached DCC front-ender agreement.

L I:

A 1g Planning ’roject Engineer
(4075) (1281)

LB:;jh

Att. 1; DCC Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643
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Bylaw 9643

DCC Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643

WHEREAS the Council has established a development cost charge reserve fund for road
construction in the Alexandra Area (the “DCC Reserve Fund”}; and

AND WHEREAS pursuant to sections 566(2) and 566(3)} of the Local Government Act, Council
intends to expend a portion of the monies set aside in the DCC Reserve Fund to reimburse a
developer who has built part of the works that form the basis of the calculations for the
development cost charges paid into the DCC Reserve Fund;

NOW THEREFORE, The Council of the City of Richmond, enacts as follows:

1. Council authorizes the execution of the DCC Front-Ender Agreement in substantially similar
form to that attached hereto as Schedule “A” by the Chief Administrative Officer and the
General Manager, Engineering and Public Works.

2. Council authorizes the expenditurer of up to $1,682,463 (the “expenditure”) from the DCC
Reserve Fund on account of May Drive land acquisition and road works, in accordance with the
terms of the DCC Front-Ender Agreement attached hereto as Schedule “A”,

3. Should any of the above expenditure remain unexpended after the expenditure hereby
authorized has been made, any unexpended balance shall be returned to the credit of the DCC
Reserve Fund.

4. This Bylaw is cited as “DCC Reserve Fund Expenditure (4000 May Drive) Bylaw No. 9643”.

FIRST READING RISHMOND

. APPROVED

SECOND READING e
1.

THIRD READING

APPROVED

ADOPTED o Semtor

g

MAYOR CORPORATE OFFICER
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Schedule A

DEVELOPMENT COST CHARGE FRONT-ENDER AGREEMENT

ALEXANDRA AREA ROADS DCC PROGRAM

THIS AGREEMENT made as of

, 2016 {the “Commencement Date”).

BETWEEN:

AND:

AND:

WHEREAS:

CITY OF RICHMOND
6911 No. 3 Road
Richmond, B.C. V6Y 2C1

(the “City”)

AGA KHAN FOUNDATION (CANADA)
Incorporation No. X5-0016100

199 Sussex Dr.

Ottawa, Ontario K1N 1K6

(the “Developer”)

LARCO INVESTMENTS LTD.
Incorporation No. BCO436664
Third Floor, 100 Park Royal
West Vancouver B.C. V7T 1A2

{“Larco”)

A. Five (5) legal parcels were consolidated to create Lot A (hereinafter defined) pursuant to
a subdivision plan filed September 26, 2013 assigned number EPP32741 (the
“Subdivision Plan”);

B. The five (5) legal parcels referred to in Recital A of this Agreement are legally described
as follows:

5160298v.2

1224,

1224;
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c) West half of Lot 19 Block A Section 34 Block 5 North Range 6 West NWD Plan
1224;

d) East half of Lot 19 Block A Section 34 Block 5 North Range 6 West NWD Plan
1224; and

e) East half of Lot 20 Block A Section 34 Block 5 North Range 6 West NWD Plan
1224,

Pursuant to the filing of the Subdivision Plan, certain lands were dedicated as road;

Due to the filing of the Subdivision Plan, the Developer became the registered and
beneficial awner of lands legally described as:

PID: 029-176-263 Lot A, Section 34, Block 5 North, Range 6 West, New
Westminster District, Plan EPP32741

(“LOt An)

Pursuant to a Servicing Agreement dated August 22,2013 (application SA 10-530663),
between the City and the Developer (the “Servicing Agreement”), the Developer, has
with the assistance of Larco, at the Developer’s and Larco’s expense, undertaken the
construction of certain road works more particularly described in the Servicing
Agreement (the “Road Works”} and have since transferred ownership of the Road
Works, including the dedication of road areas as highway to the City at no cost to the
City;

While the Developer alone was defined as the Developer in the Servicing Agreement,
only Larco paid the cost of the construction of the Road Works, and only the Developer
contributed land through the road dedication '

Proposed road works for the Alexandra Area (as described in City of Richmond
Development Cost Charges Imposition Bylaw No. 8024, as amended from time to time
{the “DCC Bylaw”)) are contained within the City’s Official Community Plan, adopted
under Bylaw 7100, for the West Cambie Area;

Section 1.1.1 and Schedule F of the DCC Bylaw provide for suppiementary development
cost charges in the Alexandra Area in addition to the development cost charges
applicable city-wide in Richmond;

The total lands that benefit from the Road Works and are therefore benefiting lands
within the Alexandra DCC area, excluding parks, schools and lands owned by the City,
are all the lands shown within the dotted outline on Schedule A of this Agreement (the
“Benefiting Lands”);
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The City created the Alexandra Area Road DCC Program which that the owners of the
Benefiting Lands shall pay development cost charges to the City when they apply for a
subdivision or a building permit to a maximum of $24,439,792.00 being the total
Alexandra Area Road DCC Program value including land and construction for all the
north south roads as shown on the attached Schedule A within the dotted line including
related signal, turning bays and other related installations;

The City created the Alexandra Area Road DCC Reserve Fund into which it shall deposit
the funds received pursuant to the Alexandra Area Road DCC Program;

This Agreement concerns that area labelled “May Drive” on Schedule A attached hereto
between Cambie Road and McKim Way {also known as “Road Segment C7”) (“May
Drive €7”) and between McKim Way and Odlin Road (also known as “Road Segment L1")
(“May Drive L1”, together with May Drive C7, “May Drive”). -

The allocated value of land acquisition and the Road Works under the Alexandra Area
Roads DCC program for May Drive C7 is 51,878,621.23 (being land value of
$1,627,503.26 and construction value of $251,117.97) and for May Drive L1 is
51,600,006.05 (being land value of $1,424,065.35 and construction value of
$175,940.70);

The City, as of the date of this Agreement, has provided SO development cost charge
credits to the Developer and to Larco;

The Developer contributed 43.1% of the land value for May Drive C7 by way of
Subdivision Plan EPP32741 and 57.6% of the land value for May Drive L1 by way of
Subdivision Plan EPP32741;

larco constructed permanent works associated with half of the ultimate road
configuration, amounting to 50% of the road construction value for May Drive C7, and
constructed permanent works associated with the east sidewalk, placement of road
base material for approximately 35% of the total road width, and temporary road
pavement for approximately half of the ultimate read configuration, amounting to 20%
of the road construction value for May Drive L1;

The maximum compensation payable to the Developer and Larco under this Agreement
is $1,682,463.00 (the “Agreement Value”), being $827,013.00 with respect to May Drive
C7 and $855,450.00 with respect to May Drive L1, which Agreement Value is to be
divided between the Developer and Larco as follows:

1) $1,521,716.00 to the Developer (the “Developer’s Agreement Value”); and

2) $160,747.00 to Larco {the “Larco’s Agreement Value”); and
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R. Council of the City adopted a bylaw on , 2017, authorizing:

1)

2)

the parties to enter into this Development Cost Charge Front-ender Agreement
pursuant to sections 933(8) and 935 of the Local Government Act, for the
provision of the Road Works; and

the payment to the Developer and Larco of the amounts described in this
Agreement from the City’s Alexandra Area Roads DCC Reserve Fund, in
accordance with this Agreement.

NOW THEREFORE in consideration of the mutual promises contained in this Agreement and for
other good and valuable consideration (the receipt and sufficiency of which is hereby
acknowledged by the parties), the parties agree as follows:

Term

1. The term of this Agreement begins on the Commencement Date and terminates on the
earlier of:

(a)

(b)

January 20, 2031 {being 15 years after the Completion Date (hereinafter
defined)); and

the date the City has collected and remitted all applicable payments to the
Developer as described in this Agreement,

(the “Term”}.

2. The Developer acknowledges and agrees that this Agreement and the obligations of the
City under this Agreement terminate on January 20, 2031, even if all applicable
Development Cost Charges have not been collected in respect of the Benefiting Lands.

3. Despite section 1 of this Agreement, sections 4, 28, 29, 31, 33, and 34 shall survive the
expiration or earlier termination of this Agreement

Representations and Warranties

4. The Developer represents and warrants to the City that:

(a)

{b)

5160298v.2

the Road Works have been completed in the manner set-out in the Servicing
Agreement;

the Road Works were completed on January 21, 2016 and the City accepted the
condition of the Road Works in writing by issuing a Certificate of Completion (the
“Completion Date”);
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(d)

(e)
(f)

(h)

(i)

1)

the Developer is ahsolutely entitled to any and all Aiexandra Road DCCs {(defined
in section 10 below) payable pursuant to this Agreement;

the Developer has not assigned any of its right, title or interest in the Alexandra
Road DCCs ({hereinafter defined), except to Larco with respect to the
construction of the Road Works;

the information set out in Schedule A of this Agreement is true and correct;

as of the date of this Agreement, the actual cost incurred by the Developer to
construct the Road Works, excluding GST, is 50;

the allocated value of land acquisition under the Alexandra Area Roads DCC
program for May Drive is $3,051,568.61 (being the land value of $1,627,503.26
for May Drive C7 and $1,424,065.35 for May Drive L1);

the maximum compensation payable to the Developer under this Agreement
from the City’s Alexandra Area Roads DCC Reserve Fund is the Developer’s
Agreement Values (defined above), being $1,521,716 less S0 being development
cost charge credits already provided to the Developer;

the Developer has not received, claimed, demanded or collected money or any
other consideration from any owner of the Benefiting Lands for the provision of,
or in expectation of the provision of, the Road Works, other than as
contemplated by this Agreement; and

the Developer has not entered into any agreement or legal obligation with any
owner of the Benefiting Lands for consideration in any way related to or
connected directly or indirectly with the provision of the Road Works.

Larco represents and warrants to the City that:

(a)

(b)
(c)

(e)

the Road Works have been completed in the manner set-out in the Servicing
Agreement;

the Road Works were completed on the Completion Date;

the Developer has assigned its right, title or interest in the Alexandra Road DCCs
with respect to the construction of the Road Works to Larco;

the information set out in Schedule A of this Agreement is true and correct;

as of the date of this Agreement, the actual cost incurred by Larco to construct
the Road Works, excluding GST, is $1,037,400;
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(f)

(8}

(h)

the allocated value of the Road Works under the Alexandra Area Roads DCC
program for May Drive is $427,058.67 (being the construction costs of
$251,117.97 for May Drive C7 and $175,940.70 for May Drive L1);

the maximum compensation payable to Larco under this Agreement from the
City’s Alexandra Area Roads DCC Reserve Fund is Larco’s Agreement Value
(defined above), being $160,747 less $0 being development cost charge credits
already provided to Larco;

Larco has not received, claimed, demanded or collected money or any other
consideration from any owner of the Benefiting Lands for the provision of, or in
expectation of the provision of, the Road Works, other than as contemplated by
this Agreement; and

Larco has not entered into any agreement or legal obligation with any owner of
the Benefiting Lands for consideration in any way related to or connected
directly or indirectly with the provision of the Road Works.

DCC Front-Ender Works

6. The Developer is solely responsible for the design, engineering and construction of the
Road Works and for retaining consultants and entering into any contracts required to
construct the Road Works, including with Larco, subject to the direction of the City.

7. The following tables set out items and amounts paid for with the coliected Alexandra
Road DCCs (hereinafter defined) and the payments to the Developer and Larco:

Table 1 - Contributions for the Developer

Item | Item Description ' Value ($)

Total Alexandra Area Road DCC Program value relating to the area
outlined in Schedule A, comprising:

land and construction costs for all north-south roads

@ | ($19,285,340.00), and 24 439,792

related signals and turning bays required for the entire area,
including arterial road improvements ($5,154,452.00)

(b) Gross Alexandra Area Road DCC’s collected, as of Dec 31, 2015 7,406,170
ROAD SEGMENT C7 (May Drive between Cambie Road and McKim Way)

(c-1) | Road Segment C7 — Land acquisition value 1,627,503

(d-1) | % of land acquisition contribution from Developer to Road Segment C7 43.10%
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(e-1} | % of Developer contribution to total DCC program = [(c-1)(d-1)/a] 2.87%
(1) égrze(gjr;zaValue (max compensation to Developer for Road Segment 701,454
(g-1)} | Portion of DCC collected payable to Developer on Dec 31, 2015 = (e-1)}*b 212,567
(h-1) Total DCC credits/Front-Ender Agreement Payments already provided to 0
Developer
(i-1) The DCC Front-Ender Agreement Payment Value = (g-1)-(h-1). (If this 212.567
value is negative no payment will be made at this time) !
As of the Commencement Date, the outstanding value of this Front-
(-1 Ender Agreement payable to the Developer for Road Segment C7 = (f-1)- 488,887
(h-1)-(i-1)
ROAD SEGMENT L1 (May Drive between McKim Way and Odlin Road)
(c-2) | Road Segment L1 — Land acquisition value 1,424,065
(d-2) | % of land acquisition contribution from Developer to Road Segment L1 57.60%
(e-2) | % of Developer contribution to total DCC program = [(c-2){d-2)/a] 3.36%
(£-2) QQ(SS;D:M Value (max compensation to Developer for Road Segment L1 820,262
(g-2) | Portion of DCC collected payable to Developer on Dec 31, 2015 = (e-2)*b 248,570
(h-2) Total DCC credits/Front-Ender Agreement Payments already provided to | 0
Developer
(i-2) The DCC Front-Ender Agreement Payment Value = (g-2)-(h-2). (If this 248 570
value is negative no payment will be made at this time) ’
As of the Commencement Date, the outstanding value of this Front-
(-2) Ender Agreement payable to the Developer for Road Segment L1 = (f-2)- 571,692
(h-2)-(i-2)
Total Payments
) The Total DCC Front-Ender Agreement Payment Value for payment to .
the Developer = (i-1)+(i-2) 461,137
) As of the Commencement Date, the outstanding value of this Front-
Ender Agreement payable to the Developer = (j-1)+(j-2) 1.060.579
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PWT - 115




Table 2 — Contributions for Larco

Item | Item Description Value {$)
Total Alexandra Area Road DCC Program value relating to the area
shown outlined in broken bold on Schedule A, comprising:
- fand and construction costs for all north-south roads
@ | ($19,285,340.00), and 24,439,792
- related signals and turning bays required for the entire area,
including arterial road improvements ($5,154,452.00)
(b) Gross Alexandra Area Road DCC’s collected to Dec 31, 2015 7.406,170
ROAD SEGMENT C7 {May Drive hetween Cambie Road and McKim Way)
(c-1) | Road Segment C7 — Roadwork construction value 251,118
(d-1) % of permanent roadworks construction contribution from Larco to Road 50.00%
Segment C7 R
(e-1) | % of Larco contribution to total DCC program = [(c-1){(d-1)/a] 0.51%
(F-1) /(Eﬁf?ent Value — max compensation to Larco for Road Segment C7 = 125,559
{g-1) | Portion of DCC collected payable to Larco on Dec 31, 2015 = (e-1)"b 38,049
(h-1) Total DCC credits/Front-Ender Agreement Payments already provided to 0
Larco
, The DCC Front-Ender Agreement Payment Value = (g-1)-(h-1). If this
(i-1) g . . 38,049
value is negative no payment will be made
As of the Commencement Date, the outstanding value of this Front-
(-1 Ender Agreement payable to Larco for Road Segment C7 = (f-1)-(h-1)-(i- 87,510
1)
ROAD SEGMENT L1 (May Drive between McKim Way and Odlin Road)
(c-2) | Road Segment L1 — Roadwork construction value 175,941
(d-2) % of permanent roadworks construction contribution from Larco to Road 20.00%
Segment L1 '
(e-2) | % of Larco contribution to total DCC program = [(d-2){e-2)/a] 0.14%
(-2) Agriaemen*t Value — max compensation to Developer for Road Segment 35,188
L1 = (e-2)*a
{g-2) | Portion of DCC collected payable tc Larce on Dec 31, 2015 = (e-2)*b 10,663
(h-2) Total DCC credits/Front-Ender Agreement Payments already provided to 0
Larco
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(i-2)

The DCC Front-Ender Agreement Payment Value = {g-2)-(h-2). If this

value is negative no payment will be made 10,663

(-2)

As of the Commencement Date, the outstanding value of this Front-
Ender Agreement payable to Larco for Road Segment L1 = {f-2)-{h-2)-(i- 24,525

2)

Total Payments

The Total DCC Front-Ender Agreement Payment Value for payment to
Larco = (i-1)-(i-2) 48,712

As of the Commencement Date, the outstanding value of this Front-
Ender Agreement payable to Larco = (j-1)+(-2)

112,035

8.

9.

The Developer and Larco have facilitated the design, engineering and construction of
the Road Works through the provision of funds as set out in this Agreement.

The City is not responsible for financing any of the costs of the Road Works.

Calculation and Collection of Alexandra Road DCCs

10.

11.

12

5160298v.2

In consideration of the land dedication by the Developer and the completion of the
Road Works by Larco to the satisfaction of the City’s General Manager of Engineering
and Public Works, without incurring any cost to the City, the City agrees to impose and
collect from the owners of the Benefiting Lands the road Development Cost Charges
payable by them when they seek to subdivide or obtain a building permit (the
“Alexandra Road DCCs”).

The events upon which the City is obliged to impose and collect Alexandra Road DCCs
with respect to a parcel within the Benefiting Lands are the earlier of:

(a) the approval of a subdivision; and

(b} the issuance of a building permit authorizing construction, alteration or
extension of a new building or structure,

although; in practice, the City usually collects Development Cost Charges at the time of
building permit issuance.

The Developer and Larco agree that the City is to calculate all Alexandra Road DCCs, and
that the City’s determination of such amounts is in each case conclusive and binding on
the Developer and Larco.
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Payment for DCC Front-Ender Works

13.

14,

15.

16.

17.

18.

19.

5160298v.2

The City shall pay to the Developer the sum of the Developer's Agreement Value,
excluding GST, as follows:

(a) $509,849.00 initial payment in accordance with item (k} in the Table 1 in Section
7 of this Agreement; and

(b) subsequent payments will be calculated based on a review of items (b) through
{h} and {1} inclusive of the Table 1 in section 7 of this Agreement and to the
extent of the Alexandra Road DCCs collected during the Term from the
Benefiting Lands in accordance with sections 10 and 11 of this Agreement.

The City shall pay to Larco the sum of Larco’s Agreement Value, excluding GST, as
follows:

(a) $48,712.00 initial payment in accordance with item (k) in the Table 2 in Section 7
of this Agreement; and

{b) subsequent payments will be calculated based on a review of items (b) through
(h} and {l} inclusive of the Table 2 in section 7 of this Agreement and to the
extent of the Alexandra Road DCCs collected during the Term from the
Benefiting Lands in accordance with sections 10 and 11 of this Agreement.

Subject to there being sufficient reserves in the City’s account designated for this
purpose, the City will remit the amounts described in section 13(b) to the Developer
and the amounts described in section 14(b) to Larco following the City’s financial audit
or on or before June 30™ of each year of the Term, in accordance with City policies and
procedures from time to time.

if there are any unpaid payments due to there being insufficient reserves in the City’s
account designated for this purpose, the City will pay such payments upon being in
receipt of sufficient reserves in the City’s account designated for this purpose.

After the Term has expired, the City shall have no further obligation to the Developer or
to Larco to make any payment pursuant to this Agreement.

The Developer and Larco acknowledge and agree that no interest is payabie by the City
on Alexandra Road DCCs for the period between their receipt by the City and their
payment to the Developer to the sum of the Developer’s Agreement Value and to Larco
to the sum of Larco’s Agreement Value.

The Developer and Larco acknowledge and agree that the City is not obliged to make
any payments under this Agreement except to the extent that the owner of a parcel
within the Benefiting Lands has actually paid Alexandra Road DCCs to the City.
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20.

21.

22.

23.

24,

25.

26.

27,

5160298v.2
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The Developer and Larco acknowledge and agree that once the City has fully paid out
the total Alexandra Area Road DCC Program value ($24,439,792.00), the City may elect
in its sole discretion (subject however to compliance with any City bylaw requirements)
to discontinue collecting Alexandra Area Roads DCCs.

The Developer and Larco acknowledge and agree that it is possible that the City may not
ever fully reimburse the Developer and/or Larco for all their costs in providing the land
dedicated for Road and in providing the Road Works. Accordingly, the Developer and
Larco acknowledge and agree that they will not make a claim against the City or City
Personnel for any lack of full reimbursement for all the Developer’s costs and Larco’s
costs in providing the land dedicated for Road and the Road Works.

The Developer acknowledges and agrees that the City does not owe the Developer any
monies for the cost of the Road Works.

The Developer warrants and represents to the City that the Developer did not
contribute any monies towards the Road Works.

Larco acknowledges and agrees that the City does not owe Larco any monies pursuant
to the land dedicated for Road.

Larco warrants and represents to the City that Larco did not provide any land dedicated
for May Drive.

The Developer and Larco shall each provide the City from time to time with a current
address{es)} to which amounts payable under this Agreement may be sent by ordinary
mail, if such address is different from the addresses first set-out above. If the Developer
and/or Larco fails to provide such address to the City and amounts sent to the address
set out in this Agreement or the most recently provided address are returned to the
City, the City may retain such amounts for its own use and is thereafter discharged from
any obligation to remit the remaining Alexandra Road DCCs.

The Developer and Larco direct that the amounts payable to the Developer and Larco
pursuant to this Agreement from the City’s Alexandra Area Roads DCC Reserve Fund be
paid as follows:

a) To the Developer re May Drive C7: 2.87% of whatever amounts the City collects each
year of the Term in connection with the Alexandra Area DCC Charges (such amounts
collected determined in the City’s sole discretion), with the total maximum value to
be paid under this agreement being $701,454;

b) To the Developer re May Drive L1: 3.36% of whatever amounts the City collects each
year of the Term in connection with the Alexandra Area DCC Charges (such amounts
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collected determined in the City’s sole discretion), with the total maximum value to
be paid under this agreement being $820,262;

c) To Larco re May Drive C7: 0.51% of whatever amounts the City coliects each year of
the Term in connection with the Alexandra Area DCC Charges (such amounts
collected determined in the City’s sole discretion), with the total maximum value to
be paid under this agreement being $125,559; and

d} To Larco re May Drive L1: 0.14% of whatever amounts the City collects each year of
the Term in connection with the Alexandra Area DCC Charges (such amounts
collected determined in the City’s sole discretion), with the total maximum value to
be paid under this agreement being $35,188.

Release and Indemnity

28.

29.

The Developer and Larco hereby jointly and severally release, waive and agree not to
commence legal proceedings against the City, or its elected officials, officers,
employees, agents, or contractors (“City Personnel”), from and in respect of any duty,
obligation or liability of any of them in way connected with any error, omission or act
relating to this Agreement, including without limitation, failure to pass any resolution,
adopt any bylaw, enter into any agreement, or impose, calculate or collect any
Alexandra Road DCCs .

The Developer and larco hereby jointly and severally release, waive and agree to
indemnify and save the City harmless from and against all costs, expenses, damages,
claims, demands, actions, suits and liability by whomever brought or made and however
arising whether directly or indirectly, from any misrepresentation by the Developer
and/or Larco or breach of this Agreement by the Developer and/or Larco.

Assignment

30.

31.

5160298v.2

Neither the Developer nor Larco shall assign or transfer its rights under this Agreement
without the City’s prior written consent.

In the event of the assignment or transfer of the rights of the Developer voluntarily, or
by operation of law, the City may pay any benefits accruing under this agreement, after
notice, to the successor of the Developer as the City, in its sole discretion, deems
entitled to such benefits. In the event of conflicting demands being made on the City
for benefits accruing under this agreement, the City may at its option commence an
action in interpleader joining any party claiming rights under this agreement, or other
parties which the City believes to be necessary or proper, and the City shall be
discharged from further liability on paying the person or persons whom the court having
jurisdiction over such interpleader action shall determine, and in such action the City
shall be entitled to recover its reasonable legal fees and costs, which fees and costs shall
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33.

13

constitute a lien upon all funds accrued or accruing pursuant to this agreement and the
City shall have a right of set-off in respect of such fees and costs.

In the event of the assignment or transfer of the rights of Larco voluntarily, or by
operation of law, the City may pay any benefits accruing under this agreement, after
notice, to the successor of Larco as the City, in its sole discretion, deems entitled to such
benefits. In the event of conflicting demands being made on the City for benefits
accruing under this agreement, the City may at its option commence an action in
interpleader joining any party claiming rights under this agreement, or other parties
which the City believes to be necessary or proper, and the City shall be discharged from
further liability on paying the person or persons whom the court having jurisdiction over
such interpleader action shall determine, and in such action the City shall be entitled to
recover its reasonable legal fees and costs, which fees and costs shall constitute a lien
upon all funds accrued or accruing pursuant to this agreement and the City shall have a
right of set-off in respect of such fees and costs.

The Developer and Larco acknowledge and agree that the City is released from any
liability under this Agreement by paying amounts payable to the Developer and/or Larco
to the assignee(s), transferee(s) or successor(s} considered by the City, in its sole
discretion, to be entitled to receive those payments or by paying the amounts payable
to the Developer and/or Larco under this Agreement to the person whom the Supreme
Court of British Columbia orders in any interpleader proceedings is entitled to receive
those amounts, or as otherwise ordered by the Supreme Court of British Columbia.

General Provisions

34.

5160298v.2

The Developer represents and warrants to the City that:

{a) it has the full and complete power, authority and capacity to enter into, execute
and deliver this Agreement;

{b) all necessary corporate actions and proceedings have been taken to authorize
entry into and performance of this Agreement;

(c) this Agreement shall be fully and completely binding upon such party in
accordance with the terms hereof;

(d) neither the execution and delivery, nor the performance of or covenants in, this
Agreement breaches any other agreement or obligation or causes default of any
other agreement or obligation on the part of such party; and

{e) the foregoing representations and warranties shall have force and effect
notwithstanding any knowledge on the part of the City whether actual or
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35.

36.

37.

38.

30.

5160298v.2
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constructive concerning the status of such party or any other matter
whatsoever.

Larco represents and warrants to the City that;

(a) it has the fuil and complete power, authority and capacity to enter into, execute
and deliver this Agreement;

{(b) all necessary corporate actions and proceedings have been taken to authorize
entry into and performance of this Agreement;

{c} this Agreement shall be fully and completely binding upon such party in
accordance with the terms hereof;

(d) neither the execution and delivery, nor the performance of or covenants in, this
Agreement breaches any other agreement or obligation or causes default of any
other agreement or obligation on the part of such party; and

{e) the foregoing representations and warranties shall have force and effect
notwithstanding any knowledge on the part of the City whether actual or
constructive concerning the status of such party or any other matter
whatsoever.

Any notice to be given under this Agreement shall be in writing and may be delivered
personally or sent by prepaid registered mail. The addresses of the parties for the
purpose of notice shall be the addresses set-out in this Agreement. Any party may at
any time give notice in writing to another of any change of address.

No partnership, joint venture or agency involving the City or the Developer or Larco is
created by or under this Agreement and neither the Developer nor Larco will have the
authority to commit and will not purport to commit the City to the payment of any
money to any person.

The parties each agree that this Agreement creates only contractual rights and
obligations among them and each party by this section agrees that no tort or other duty,
obligation or liability is created by or under this Agreement (including any duty of care
or fiduciary duty).

This Agreement is the entire agreement among the parties, apart from the Servicing
Agreement between the Developer and the City, and supersedes and terminates all
previous agreements, promises, representations and warranties respecting the subject
matter of this Agreement. The City has made no representations, warranties,
guarantees, promises, covenants or agreements to or with the Developer or Larco other
than those in this Agreement and the Servicing Agreement. For certainty, the Developer
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42,

43.

44,

45,

46.

47.
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and Larco each acknowledge and agree that the City has not made or given any
representations or warranties to the Developer and/or Larco respecting the subject
matter of this Agreement.

No amendment to this Agreement is valid unless in writing and executed by the parties.

Wherever the singular or masculine is used in this Agreement, the same shall be
construed as meaning the plural or the feminine or the body corporate or politic where
the context or the parties so require.

If any section, or lesser portion of this Agreement is held invalid by a court of competent
jurisdiction, the invalid portion shall be severed and the invalidity of such section or
portion shall not affect the validity of the remainder.

Time is of the essence of this Agreement.

This Agreement shall enure to the benefit of and be binding upon the parties, their
respective heirs, executors, administrators, successors and permitted assigns.

Nothing contained or implied in this Agreement shall fetter in any way the discretion of
the City or the Council of the City. Further, nothing contained or implied in this
Agreement shall derogate from the obligation of the Developer or Larco under any
other agreement with the City or, if the City so elects, prejudice or affect the City’s
rights, powers, duties or obligation in the exercise of its functions pursuant to the
Community Charter or the Local Government Act, as amended or replaced from time to
time, or act to fetter or otherwise affect the City’s discretion, and the rights, powers,
duties and obligations of the City under all public and private statutes, by-laws, orders
and regulations, which may be, if the City so elects, as fully and effectively exercised as if
this Agreement had not been executed and delivered by the parties.

The laws of British Columbia are to govern its interpretation and enforcement and each
of the City and the Developer accepts the jurisdiction of the courts of British Columbia.
If a party to this Agreement consists of more than one person, firm, or corporation, the
covenants and obligations of such party under this Agreement shall be joint and several.

This Agreement may be signed by the parties hereto in counterparts and by facsimile or
pdf email transmission, each such counterpart, facsimile or pdf email transmission copy
shall constitute an original document and such counterparts, taken together, shall
constitute one and the same instrument.

- The Remainder of this Page is Intentionally Blank -
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IN WITNESS WHEREOQF the parties have set their hands and seals on the day and year first
above written.

CITY OF RICHMOND
by its authorized signatory:

George Duncan
Chief Administrative Officer

Robert Gonzalez
General Manager, Engineering & Public Works

AGA KHAN FOUNDATION (CANADA)
by its authorized signatory:

Print Name:
Print Titie:

LARCO INVESTMENTS LTD.
by its authorized signatory:

Print Name:
Print Title:

5160298v.2
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SCHEDULE “A”

Schedule A
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o Report to Committee
® Richmond P

o .Fpu.

To: Public Works and Transportation Committee Date: January 3, 2017

From: John Irving, P.Eng. MPA File:  10-6060-01/2016-Vol
Director, Engineering 01

Re: Water Shortage Response Plan — Proposed Changes

Staff Recommendation

That the comments on Metro Vancouver’s proposed changes to the Water Shortage Response
Plan, as summarized in the staff report titled “Water Shortage Response Plan — Proposed
Changes,” dated January 3, 2017, from the Director, Engineering be submitted to Metro
Vancouver.

John Irving, P.Eng. MPA
Director, Engineering
(604-276-4140)

REPORT CONCURRENCE

ROUTED ToO: CONCURRENCE CONCURRENCE OF GENERAL MANAGER

Water Services IZ( f 7 (

Parks Q/ =

Bylaws Z/
REVIEWED BY STAFF REPORT / INTIALS: )
AGENDA REVIEW SUBCOMMITTEE DU\}
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January 3, 2017 -2-

Staff Report
Origin

The Metro Vancouver Water Shortage Response Plan was prepared by Metro Vancouver and
adopted by the City of Richmond as the Water Use Restriction Bylaw No. 7784. The bylaw
restricts water use during the summer months and any time during the year in the event of a
water shortage, and is intended to manage discretionary uses of water while minimizing impacts
on residents and avoiding unnecessary hardships on businesses.

The plan was originally adopted in 2004, with updates adopted in 2011 and 2016. The 2016
update was initiated as a result of the hot and dry summer of 2015 and the resulting activation of
incremental stages of the Water Shortage Response Plan. A review process was initiated by
Metro Vancouver to address public feedback and challenges experienced. Immediate
amendments were implemented the summer of 2016, and a broader review of the plan is being
completed in 2016 and 2017.

On December 14, 2016, Metro Vancouver hosted a Local Government Workshop, where
proposed updates to the Water Shortage Response Plan were presented to member
municipalities. Metro Vancouver has requested municipal feedback on the proposed updates
indicating support, support with conditions, or do not support for each of the proposed updates.

Analysis

Proposed Updates to the Water Shortage Response Plan

Stage 1 Activation Period

The annual activation period for Stage 1 is proposed to be extended from the existing period of
May 15 to October 15 to the proposed period of May 1 to October 15. This change is intended to
improve consistency with other BC jurisdictions and to address increased water consumption
earlier in the season that has been observed in recent years.

Staff recommends support of this proposed update. The need for lawn watering in May is
generally low as Richmond’s average May precipitation is 71.9 mm. In most years, Richmond
residents will not need to water their lawns during this time and the earlier activation of Stage 1
will cause little convenience. In years of drought, such as 2015, this earlier activation will
conserve water in the early season for use later in the summer. Given the low degree of
inconvemence and the potential to delay or avoid the activation of advanced stages of the Water
Shortage Response Plan in drought years, staff recommends support of this update.

Sprinkiing of Lawns

Lawn sprinkling during Stage 1 is proposed to be reduced from three (3) mornings per week to
two (2) mornings per week. The proposed plan permits lawn sprinkling for residential properties
at the following times:
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s Even-number addresses: Wednesdays and Saturdays, 4 am — 9 am
¢ (Odd-number addresses: Thursdays and Sundays, 4 am — 9 am

This change is based on the rationale that lawns only require watering once a week, and is
estimated to reduce seasonal water use by 2%.

Staff recommends support of this update as it will reduce the potential for over-watering of
lawns and will assist in water conservation with little or no negative impact to the public. The
Canadian Mortgage and Housing Corporation recommend lawn watering once per week before 9
am to maintain a healthy lawn. The update provides two opportunities per week for residents to
apply this recommended level of irrigation.

Sprinkling of Flowers, Planters, Shrubs and Trees

The sprinkling of flowers, planters, shrubs and trees during Stages 1 and 2 is proposed to be
restricted to morning lawn watering hours (4 am — 9 am) on any day.

Staff recommends support of this update. The proposed change in sprinkling hours will reduce
the amount of irrigation water lost to evaporation and will continue to provide adequate irrigation
for flowers, planters, shrubs and trees. Watering by hand will continue to be unrestricted should
residents need to water outside the restricted hours.

Watering of Sports Fields

Watering of school yards, sports and sand-based playing fields, which is currently unrestricted in
the 2016 Plan, is proposed to be restricted as follows:

o Stage 1: Restricted to 7:00 pm — 9:00 am, any day

e Stage 2: Restricted to 7:00 pm —9:00 am, 4 days per week, unless operating under an
approved local government water management plan

¢ Stage 3: Restricted to 7:00 pm — 9:00 am, 3 days per weck, unless operating under an
approved local government water management plan

The proposed change is intended to promote public sector leadership in water conservation
efforts, and to prevent mid-day sprinkling to limit water lost to evaporation.

Staff recommends supporting this update with the condition that the irrigation of sports fields
outside of the designated hours be permitted where damage to these fields would otherwise
result. Based on Richmond’s experience, watering of new or renovated sand-based fields during
morning hours only may not be sufficient during hot summer months and may result in damage.
If this additional condition is satisfied, staff recommends recommending the proposed change as
it shows municipal leadership by following similar sprinkling hours to residential restrictions
while allowing enough irrigation to support high traffic sand based playing fields.
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Watering of Golf Courses

Fairway watering for golf courses are restricted in Stages 2 and 3 under the existing Plan. The
proposed Plan allows the watering of golf courses under an approved local government water
management plan. This increases staff administration efforts, but allows more flexibility to golf
courses while maintaining water use reduction targets,

Staff recommends supporting this update as it offers golf courses the flexibility of preparing
irrigation plans that facilitate reduced water use while minimizing impacts on their commercial
viability.,

Commercial Car Washing
Commercial car washing is currently unrestricted for all Stages. The revised plan proposes to
restrict use under Stage 3 to automatic systems that recirculate at least 30% of water, or high-

pressure wand facilities. This is to provide consistency with other aesthetic water use restrictions
within Stage 3.

Staff recommends supporting this update as the proposed change encourages the adoption of
efficient technologies that will reduce annual water use in car wash facilities.

Filling of Commercial Pool and Hot Tubs

The topping up or filling of hotel, residential strata, and private club pools and hot tubs, is
currently prohibited under Stage 3. The revised plan proposes that the topping up and filling of
these pools be permitted.

Staft recommends supporting this update as the proposed change will minimize impacts to public
pootl users and businesses with only marginal increases to Stage 3 water use.

Additional Comments

Water Metering

Water metering is a proven water demand management tool. It reduces water use by offering cost
incentives to discouraging wastage of water, as well as helping property owners identify and
reduce leaks on private property. Richmond recommends that Metro Vancouver implement
universal water metering as a regional water demand management tool. If all municipalities
followed the example set by metered communities, there would be significant volumes of water
conserved without creating hardships for communities and businesses in the region. This has the
potential of deferring or eliminating the need to activate advanced stages of the Water Shortage
Response Plan, thereby minimizing impacts to residents and businesses.

Richmond has installed water meters for 100% of ICI properties, 93% of single-family
properties, and 40% of multi-family properties. This allows the City to review quarterly water
consumptions in order to identify properties with possible leaks and inform homeowners in a
timely manner. Such leaks would have been unnoticed and continue to leak indefinitely if water
meters had not been installed.
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Activation of Advanced Stages

Richmond recommends that measurable triggers, such as reservoir levels, for activating and
deactivating stages 2, 3 and 4 of the Water Shortage Response Plan be implemented. This will
improve Metro Vancouver’s ability to activate and deactivate stages in a consistent, transparent
and pragmatic manner. The activation and deactivation of these stages is currently at the
discretion of the GVWD Commissioner guided by factors outlined within the Water Shortage

Response Plan.

Financial Impact

There 1s no financial impact anticipated.

Conclusion

The Metro Vancouver Water Shortage Response Plan has been an effective tool for managing
water demand during times-of shortages or emergencies. The proposed amendments further
improve demand management and promote water conservation.

Staff recommends that comments regarding the proposed updates to the Water Shortage
Response Plan as summarized in Table 1 be endorsed and submitted to Metro Vancouver.

Table 1 - Water Shortage Response Plan Comments

Activity Proposed Update City of Richmond Comment
Stage 1 Activation | Amend activation of Stage 1 from Support.
May 15 to May 1.
Lawn Watering Reduce from three (3) mornings per Support.
week to two (2) mornings per week
during Stages 1 and 2.
Sprinkling of Restrict to morning hours only during | Support.

Flowers, Planters,
Shrubs and Trees

Stages 1 and 2.

Watering of Sports | Restrict to 7:00 pm — 9:00 am, any day | Support with condition — that the
Fields during Stage 1 and four (4) and three | irrigation of sports fields outside
(3) days respectively during Stages 2 | of the designated hours be
and 3. permitted where damage to these
fields would otherwise result.
Watering of Golf | Allow under an approved local Support.
Courses government water management plan
during Stages 2 and 3.
Commercial Car Restrict to use of automatic systems Support.

Wash

that recirculate water or high pressure
wand facilities only during Stage 2.
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Filling of
Commercial Pools
and Hot Tubs

Allow during Stage 3.

Support.

Water Metering N/A

Richmond supports universal
water metering across the region.

Activation of N/A
Advanced Stages

Richmond recommends that
measurable triggers for
activating and deactivating of
advanced stages be
implemented.

Municipal comments will be incorporated into the final Water Shortage Response Plan which is
scheduled to be presented to the Greater Vancouver Water District Board for approval in the
spring of 2017 and implemented in November 2017.

Lo,
Manager, Engineering Planning
(4075)

LB: bn
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Report to Committee

Richmond
To: Public Works and Transportation Committee Date: December 21, 2016
From: John Irving, P.Eng. MPA File:  10-6340-20-
Director, Engineering P.16207Nol 01
Re: T.5651 - 2016 Paving Program (Lafarge Canada Inc.)

Contract Extension and Change Order for 2017 Paving Program

Staff Recommendation

That Contract T.5651 — 2016 Paving Program with Lafarge Canada Inc. be extended to include
the 2017 Paving Program, and that a Change Order be issued to increase the value of this
Contract by $2,700,000.

ohn Irving, P.Eng. MP,
Director, Engineering
(604-276-4140)

REPORT CONCURRENCE
ROUTED To: CONCURRENCE CONC&E E\ F GENERAL MANAGER
Finance Department
REVIEWED BY STAFF REPORT/ INITIALS:

AGENDA REVIEW SUBCOMMITTEE

D 2
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Staff Report
Origin
This report supports Council’s 2014-2018 Term Goal #6 Quality Infrastructure Networks:

Continue diligence towards the development of infrastructure nefworks that are safe,
sustainable, and address the challenges associated with aging systems, population
growth, and environmental impact.

Background

'The paving program is required to maintain the City’s road network to current operating levels as
well as reduce the need for costly repairs. As part of the Capital Budget process, Staff develop a
prioritized list of locations which are included in the following year’s Paving Program. The
Contract for the annual Paving Program is based upon unit rates that are valid for one calendar
year.

Analysis

As in past years, the 2016 Paving Program was tendered early in the year to realize favourable
asphalt pricing. To maximize the benefit of these rates to the City, an extension clause was
included in the Contract language that would allow the City and the Contractor, by mutual
agreement to extend the contract through 2017.

The tender for the 2016 Paving Program was issued to the market in January 2016 and awarded
to Lafarge Canada Inc. Through the remainder of the year, Lafarge successfully completed the
list of locations included in the 2016 program, demonstrating their ability to meet the City’s
performance and delivery expectations.

Lafarge Canada Inc. has indicated that they are willing to extend the 2016 Contract rates into
2017.

The Paving Program unit prices are influenced by a number of factors including oil prices, labour
costs, equipment costs, disposal costs, and increasing traffic control requirements. Since 2010,
paving costs have increased by an average of 7% annually. Also, bids received in 2016 for
paving work outside the scope of the paving program were higher than the paving program rates.

Lafarge Canada Inc. has also indicated that, as part of the proposed Change Order, Lafarge will
provide sponsorship or services in kind to Richmond community events in 2017 at no additional
cost to the City.

Based on the factors listed above, extending the 2016 Paving Program rates through 2017
presents the best value to the City.

The current value of the 2016 Contract T.5651 is $2,625,608. The proposed Change Order for
the 2017 Paving Program is $2,700,000, giving a revised contract value of $5,325,608.
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Financial Impact

Funding for the 2017 Paving Program was approved by Council as part of the 2017 Capital

Budget.

Table I — Estimated Cost for 2017 Paving Program

Approved Budget

CR0O0042 — Annual Asphalt Re-Paving Program - MRN $1,081,000
CRO0043 — Annual Asphalt Re-Paving Program — Non-MRN $3,200,000
Total Approved 2017 Budget $4,281,000
Estimated Costs

» T.5651 Change Order — 2017 Paving Program $2,700,000
e  Pavement Management Plan Updates $400,000
¢ Ancillary Work (curb and gutter repair, valve adjustments) $500,000
¢  Paving Co-ordinated with Utility Upgrades $600,000
Total_Estimited_Costs $4,200,000
Estimated Funds Remaining $81,000

Conclusion

Remaining pro-active with the annual paving program is necessary to maintain the current
condition of Richmond’s road network, and reduce the need for costly repairs in the future.

Extending the 2016 Paving Program rates into 2017 presents good value to the City.

Malton Chan, P.eng
Manager, Engineering Design and Construction
(604-276-4377)

MC:me
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