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Abbreviations
AMF

Monitoring and Adaptive Management Framework for Stormwater

BIEAP‐FREMP

Burrard Inlet Environmental Action Plan and the Fraser River Environmental
Management Plan

BMP

Best management practice

BOD

Biological oxygen demand

CBOD

Carbonaceous biological oxygen demand

CEPA

Canadian Environmental Protection Act

CEPT

Chemically enhanced primary treatment

CCME

Canadian Council of Ministers of Environment

CCTV

Closed circuit television

CSO

Combined sewer overflow

CWS‐MMWE

Canada‐wide Strategy for the Management of Municipal Wastewater Effluent

DONCE

Discharge out of the normal course events as pertaining to the Fisheries Act

EDO

Effluent discharge objective

EMBC

Emergency Management BC, formerly PEP

EMC

Environmental Monitoring Committee

GHG

Greenhouse gas

GVS&DD

Greater Vancouver Sewerage and Drainage District

GVWD

Greater Vancouver Water District

I&I

Inflow and infiltration

IDZ

Initial dilution zone as defined as boundary for regulatory criteria

ILWRMP

Integrated Liquid Waste and Resource Management: A Liquid Waste Management Plan
for the Greater Vancouver Sewerage & Drainage District and Member Municipalities
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IPREM

Integrated Partnership for Regional Emergency Management in Metro Vancouver

IRR

Integrated resource recovery

ISMP

Integrated stormwater management plan

IUMAC

Integrated Utilities Management Advisory Committee

LEED

Leadership in Energy and Environmental Design

LWMP

Liquid Waste Management Plan

OC

Operational Certificate (as issued under the BC Environmental Management Act)

OCP

Official Community Plan

PAH

Polycyclic aromatic hydrocarbons

PCB

Polychlorinated biphenyls

PBDE

Polybrominated diphenyl ethers

PEP

Provincial Emergency Program, now Emergency Management BC (EMBC)

RAAC

Regional Administrative Advisory Committee

REAC

Regional Engineering Advisory Committee

REAC‐LWSC

Liquid Waste Subcommittee of the Regional Engineering Advisory Committee

RPAC

Regional Planning Advisory Committee

RGS

Regional growth strategy or the Regional Growth Strategy Bylaw

SCADA

Supervisory control and data acquisition

SILG

Stormwater Interagency Liaison Group

SS

Suspended solids

SSO

Sanitary sewer overflow

TSS

Total suspended solids

UEL

University Endowment Lands

WSER

Wastewater Systems Effluent Regulations (under the Fisheries Act)

WWTP

Wastewater treatment plant
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Introduction
Background
The updated Liquid Waste Management Plan, titled Integrated Liquid Waste and Resource
Management: A Liquid Waste Management Plan for the Greater Vancouver Sewerage & Drainage
District and Member Municipalities, was adopted by the Metro Vancouver Board and its members in
2010. This Plan was then approved by the Minister of Environment in 2011.
Under this updated Plan, Metro Vancouver and its members provide biennial progress updates on the
implementation of the Plan as well as annual updates specific to sanitary sewer overflows and
integrated stormwater management plan progress.
This biennial report focusses on implementation progress for the period 2015‐2016 and is the third
biennial report under this Plan. Some actions under this Plan have been completed or are long‐term
and ongoing. In these instances, the reporting may refer back to a previous biennial report or an interim
report for particular details.

Highlights
During 2015 and 2016, Metro Vancouver continued to implement its actions identified in the ILWRMP.
Highlights include the following initiatives.
Risk Management
Metro Vancouver has actively been working to identify and mitigate risks to the environment, people
and its system. Ongoing planning work, environmental monitoring programs and construction identify
and mitigate risks. Two important planning initiative are the assessment of potential seismic and climate
change risks to liquid waste services.
The Liquid Waste Services Department continues to build upon earlier research that evaluated seismic
risks to its sewers, pump stations and wastewater treatment plants by assessing system vulnerability
based on changes to the National Building Code, 2015. Work continues to evaluate post‐disaster service
levels, to establish design criteria and seismic hardening approaches, and to identify an implementation
plan for future liquid waste capital projects.
Working with the Pacific Climate Impacts Consortium, the report Climate Projections for Metro
Vancouver was completed as a first step to updating Metro Vancouver’s climate change scenarios for
use in utility planning and engineering. Follow‐up work in 2017 will update future climate rainfall
intensity‐duration‐frequency scenarios that will assist both Metro Vancouver and its members in better
consideration of climate change related rainfall pattern risks in their sewerage and drainage
infrastructure.
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Environmental Monitoring
Metro Vancouver continues to provide environmental monitoring programs that assess wastewater
treatment plant performance, ambient environmental parameters, and the occurrence, duration and
volume of combined sewer overflows. It has expanded beach water quality monitoring by increasing the
number of sampling sites and beach locations from 100 sampling sites at 38 locations to 117 sampling
sites and 41 locations.
Metro Vancouver conducts selected CSO characterization as part of five‐year rotating cycle. During this
period, Metro Vancouver characterized the discharge quality of selected CSOs to Burrard Inlet and the
Fraser River. Targeted monitoring parameters include fecal coliform bacteria, metals, and selected
organics and toxicity testing. The CSO samples collected during this period were non‐toxic to rainbow
trout.
Inflow and Infiltration Management
To address excessive inflow and infiltration, Metro Vancouver and its member municipalities are
exploring strategies to address private‐side inflow and infiltration (I&I) management, including linking
private lateral condition certification to time of property sale and transfer.
In 2016, Metro Vancouver hosted an I&I management workshop through the National Water and
Wastewater Initiative where representatives from about 15 Canadian local governments shared their
expertise managing I&I.
The reduction of I&I is a key component of reducing the long‐term likelihood of wet weather sanitary
sewer overflows (SSOs) by keeping excessive amounts of rainwater and groundwater out of sanitary
sewer systems. For some areas with high I&I, interim SSO mitigation is addressed by the construction of
wet weather SSO storage. New Metro Vancouver SSO storage tanks in North Surrey and Maple Ridge are
in the design phase.
Combined Sewer Separation
The Cities of Burnaby, New Westminster and Vancouver, along with the University Endowment Lands
continue to separate their combined sewers as part of their long‐term commitment that will eliminate
combined sewerage overflows from Metro Vancouver’s outfalls. In 2015 and 2016, 24,385 m of
combined sewer were separated at a cost of $72.9 million.
Also during this period, Metro Vancouver undertook combined sewer separation planning for the
Hastings‐Cassiar and Manitoba Combined Trunk Sewers. These plans guide combined sewer separation
work for the municipal and regional systems.
Stormwater Management
Metro Vancouver continues to facilitate the Stormwater Interagency Liaison Group (SILG). Through this
forum, municipalities continue to share information on the development and implementation of their
integrated stormwater management plans as well as contribute to shared initiatives such as the
Volume 1: Metro Vancouver Report
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development of the region‐wide baseline for on‐site stormwater management. In 2015, the study
Options for a Region Wide Baseline for On‐Site Rainwater Management was finalized with SILG, with the
outcome that a recommended baseline will be presented for GVS&DD Board endorsement in early 2017
as part of Metro Vancouver’s commitments under the ILWMRP.
Wastewater Treatment
Planning for a new North Shore WWTP to replace the Lions Gate WWTP continued in 2015 and 2016,
with its detailed design to start in 2017 following cost‐sharing commitments with both senior levels of
government. Once the new secondary level wastewater treatment plant is operational, by the end of
2020, the existing Lions Gate WWTP will be decommissioned.
The region’s growing population also requires upgrades to both the Northwest Langley and Annacis
WWTPs.
The Annacis WWTP Stage 5 upgrades are underway to increase treatment capacity, improve plant
reliability and enhance facility resiliency.
During 2015 and 2016, options for the Northeast sector of the Fraser Sewerage Area were explored to
find the best long‐term servicing solutions to ensuring reliable services to growing communities.
Consequently, Metro Vancouver will be expanding the Northwest Langley WWTP to include Pitt
Meadows and Maple Ridge as part of its service area.
Research and Collaboration
Metro Vancouver continues to establish new research partnerships with wastewater treatment
industries, UBC and organizations such as the Vancouver Aquarium to test technical innovations that
improve wastewater treatment as well as develop methods to better detect micro‐plastics and other
pollutants of emerging concern. Metro Vancouver continues to explore new opportunities and
partnerships to support expanded energy recovery from wastewater to better access and use sewer
heat, biogas and biosolids. In addition, Metro Vancouver is collaborating in international research to
develop technologies to create biocrude from wastewater.
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Metro Vancouver
Goal 1: Protect Public Health and the Environment
Strategy 1.1 Reduce liquid wastes at their source
Action 1.1.1 – Review and enhance sewer use bylaws to reduce liquid waste at source, including
contaminants identified by the Canadian Environmental Protection Act (2012).
Metro Vancouver continues to regulate the discharge of non‐domestic liquid waste from industrial,
commercial and institutional sources to sewer through the Sewer Use Bylaw No. 299. The Bylaw
protects the environment, sewer workers, sewer infrastructure, and taxpayers and is continually being
updated to improve the quality of wastewater entering the sewer from non‐domestic dischargers.
Fermentation Operations Bylaw
In 2015, Metro Vancouver adopted a Bylaw to enhance regulation of wastewater discharges from small
scale fermentation operations such as craft breweries, wineries, and distilleries that were not regulated
through a Waste Discharge Permit. The Bylaw details specific prohibitions and requirements for the
fermentation sector including:







prohibitions on the discharge of spent grains and fruits;
limits for fine suspended solids;
installation of a sampling point;
requirements to monitor and treat wastewater pH;
management of the discharge of off‐spec product; and
requirements to pay administration and treatment fees.

Extensive consultation was conducted with fermentation operators and other industry representatives
to develop this bylaw to regulate the discharge of solids from this sector.
Action 1.1.2 – Develop new regulatory instruments, such as Pollution Prevention Plans to complement
existing regulations (2014).
In 2014, Metro Vancouver amended the Sewer Use Bylaw to allow the use of Pollution Prevention Plans
to regulate discharges to sewer. In 2016, the GVS&DD Board directed staff to begin consultation with
affected stakeholders on the development of regulatory requirements for hospitals and post‐secondary
laboratories to develop and implement pollution prevention plans.
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These large institutions discharge high volumes of wastewater potentially containing contaminants from
various sources including pharmaceuticals, biomedical and laboratory wastes. Pollution Prevention
Planning is a flexible approach to examine current operations and develop a plan to eliminate or reduce
pollution at its source. The consultation with both of these sectors will continue through 2017 with the
aim of enacting regulatory bylaws in 2018.
Action 1.1.3 – Increase resources for permitting and inspection to support and enforce sewer use
bylaws (2010).
This action has been completed. Additional staff and resources were added to the program in 2010.
Please refer to the 2010‐2012 Biennial Report for details.
Action 1.1.4 – Investigate the implications of the use of domestic food grinders (2012).
As a follow up to the literature search and preliminary assessment on the use of domestic food grinders
conducted in 2012, an in depth technical investigation into the implications of the use of domestic food
grinders on Metro Vancouver’s Liquid Waste Utility was completed in 2015. The study encompassed all
five WWTPs and associated collection systems, analyzed the pattern and effect of food grinder use in
the past and made projections for the future. Specific and detailed considerations were given to influent
and effluent loadings of total suspended solids, biochemical oxygen demand, fats, oils and grease,
production of greenhouse gases and biosolids, water and energy use, and risks to compliance with the
WWTP Operational Certificates and Transitional Authorizations.
In 2015, the GVS&DD Board endorsed a position specific to the residential and commercial use of food
grinders and other similar technologies. Residential food grinders are already installed in almost half the
residential properties in the region. Therefore, Metro Vancouver will continue to implement demand
side management initiatives to reduce the generation of food waste as well as encourage the use of
existing alternatives to disposal of food to the sewer. To control the potential expanded use of these
technologies in the commercial sector, Metro Vancouver will examine regulatory initiatives to minimize
the impact of these technologies on the region’s wastewater treatment plants and ensure the highest
and best use of the organic material.
Action 1.1.5 – Develop and implement targeted outreach plans to support liquid waste source control
programs (Ongoing).
Metro Vancouver used social marketing approaches to educate residents on proper disposal of wipes
and grease. These approaches were used in four initiatives:




wipes pilot project in City of Pitt Meadows (2015)
grease reduction pilot project in the City of Surrey (2015)
“Never Flush Wipes” regional campaign (2016)
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grease reduction pilot project in City of Richmond (2016)

In all of these projects, Metro Vancouver conducted research to identify target audiences, barriers and
motivations, largely through surveys and focus groups. The campaigns and pilot projects included
advertising, social media, videos and experiential tactics (roving port‐a‐potty with wipes messaging,
plate scraper giveaways to encourage diversion of grease to green bin). A range of metrics was used to
assess the projects’ effectiveness. Metro Vancouver is now using what is has learned to improve and
expand its source control outreach and will conduct a regional grease campaign and an “Unflushables”
campaign in 2017.
In 2016, Metro Vancouver also completed focus groups and a regional survey to better understand
grease issues in commercial kitchens. These findings are being used to develop resources for that sector,
including an online grease interceptor sizing tool. These resources will be completed and distributed in
2017.
Action 1.1.6 – Develop a template to guide the preparation and implementation of inflow and
infiltration management plans as part of broader asset management plans and to
support sanitary sewer overflow reduction strategies (2011).
This action has been completed. The template was completed in 2011 and issued as a working draft as
requested by REAC LWSC members. Please refer to the 2010‐2012 Biennial Report for details.
Action 1.1.7 – Work with the real estate industry and their regulators, and the municipalities to develop
and implement a process for the inspection and certification of private sewer laterals
being in good condition as a required component of real estate transactions within
Metro Vancouver (2011).
In early 2016, staff from Metro Vancouver and the Capital Regional District met to discuss strategies to
address private‐side inflow and infiltration management, specifically linking private lateral condition
certification to time of property sale and transfer. In addition, meetings were also held between Metro
Vancouver and municipal staff members to obtain their perspectives on private lateral inspection and
certification.
The next steps for Metro Vancouver will be to resolve uncertainty with respect to the effectiveness of
lateral certification programs in reducing rainwater inflow, as well as to better identify what roles real
estate boards might serve as part of this initiative. This work is expected to occur in 2017.
Action 1.1.8 – Develop and implement inflow and infiltration management plans that identify reduction
strategies and timelines to ensure wet weather inflow and infiltration are within targeted
levels (2012)
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No change in Metro Vancouver’s I&I remediation programs for its trunk sewers. Please see the 2013‐
2014 Biennial Report for details.
New work was started in 2015 that consists of the development of a broader, coordinated regional I&I
strategy. It includes collaborative work with the REAC LWSC and will continue into 2017 with the
expectation that regional and municipal I&I management priorities will become better aligned.
Action 1.1.9 – Work with municipalities to review historical data and adjust as necessary the average
inflow and infiltration allowance for regional trunk sewers and wastewater treatment
plants, and develop associated target allowances for municipal sewer catchments
associated with a 1:5 year return frequency storm event for sanitary sewers to a level that
ensures environmental economic sustainability (2013)
The inflow and infiltration allowance was reviewed in 2014. The review identified the potential for
semi‐combined sewers (sanitary sewers with combined laterals and/or foundation drainage) as possibly
being a legacy issue that could explain instances where I&I remediation work has failed to deliver the
anticipated I&I reductions. Semi‐combined sewers were once widely used across Canada.
Work was initiated in 2014 to establish a methodology that could help municipalities determine whether
there is a likelihood of legacy semi‐combined sewers contributing to their I&I. This work was completed
in 2015 with the methodology and findings provided in the report, Private Lateral Foundation Drains and
Semi‐Combined Sewers as an Inflow and Infiltration Source. The Cities of Burnaby, North Vancouver and
Surrey participated in the study and started testing the report’s methodology in 2016. Their findings of
the municipal testing are expected to be shared among GVS&DD members when available.
Action 1.1.10 – Review progress in reducing inflow and infiltration every four years (every 4 years).
The I&I allowance for regional sewers is 11,200 L/ha∙d. Municipalities continue to focus on prioritizing
work on the areas suspected of having the highest I&I. Their results are reported individually by
municipality in Volume 2, under Action 1.1.18. Municipal I&I estimates provide a better reflection of
local I&I rates due to the smaller catchment scales and the normalization of rainfall return periods.
Recent I&I rates as measured at Metro Vancouver’s sewer flow meters and wastewater treatment
plants for the Fraser Sewerage Area, the Lulu Island West Sewerage Area and North Shore Sewerage
Area are shown on Figure 1 to Figure 4 and represent an estimated average I&I rate for their respective
upstream catchment. Combined sewer catchments are excluded from I&I assessments. Annual
variations in I&I rates are due to variations in storm intensity and storm tracking as well as remedial
works undertaken by municipalities.
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Figure 1 Inflow and Infiltration ‐ North Shore Sewerage Area 2014‐2015
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Figure 2 Inflow and Infiltration ‐ North Shore Sewerage Area 2015‐2016
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Figure 3 Inflow and Infiltration ‐ Lulu Island West and Fraser Sewerage Areas 2014‐2015
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Figure 4 Inflow and Infiltration – Lulu Island West and Fraser Sewerage Areas 2015‐2016
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Action 1.1.11 – Enhance enforcement of sewer use bylaw prohibition against the unauthorized
discharge of rainwater and groundwater to sanitary sewers (2010).
Metro Vancouver’s Sewer Use Bylaw prohibits the discharge of rainwater and groundwater from
industrial, commercial and institutional sources unless authorized in a waste discharge permit. Metro
Vancouver works with industry to minimize discharges of stormwater through re‐use options. Metro
Vancouver only authorizes discharges of rainwater and groundwater if they are contaminated and
cannot be cost‐effectively treated for discharge to the stormwater system.
At any given time in 2015 and 2016 there were approximately 15 Waste Discharge Permits in effect for
the discharge of contaminated groundwater and/or storm water from excavation and groundwater
remediation sites. There were also, at any given time, approximately 40 Waste Discharge Permits in
effect for industrial facilities that included contaminated storm water as an authorized source. The
Environmental Regulation & Enforcement Division’s (ER&E’s) efforts are to ensure that unauthorized
discharges of contaminated stormwater and groundwater do not occur and if they do, that the
appropriate enforcement action is taken. The action may be issuance of a Discharge Abatement Order
to cease discharge or to discharge under specific conditions, issuance of a Waste Discharge Permit with
specific conditions or legal action (prosecution).
When applications for Permits to discharge storm water and groundwater are received, ER&E negotiates
with the applicant to ensure that the amount of contaminated storm water and groundwater is
minimized and all uncontaminated storm water and groundwater is redirected from the sanitary sewer.
Action 1.1.12a – Work with municipalities to facilitate research on watershed‐based stormwater
management approaches.
Regular bi‐monthly meetings of the Stormwater Interagency Liaison Group (SILG) continued through
2015 and 2016. Through SILG, Metro Vancouver continues to facilitate the ongoing exchange of
information on stormwater issues, and provide support to its member municipalities on technical
matters related to stormwater management. This supports member municipalities in implementing
their ILWRMP actions.
Action 1.1.12b – Work with municipalities to identify improvements to stormwater bylaws to include
on‐site rainwater management requirements.
Working in collaboration with SILG, Metro Vancouver has developed tools to assist municipalities in
updating their stormwater bylaws so they can include requirements for on‐site stormwater
management.
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These tools were completed under Actions 1.1.12c and 1.1.12d and include design guidelines for
stormwater source controls and a model bylaw for on‐site stormwater management to help facilitate
implementation of the Region‐wide Baseline for On‐site Stormwater Management.
Action 1.1.12c – Work with municipalities to develop model utility design standards and options for
neighbourhood design guidelines.
This action was completed in 2012. Please refer to the 2013‐2014 Biennial Report for details. The
guidelines are available on the Metro Vancouver website:
www.metrovancouver.org/services/liquidwaste/LiquidWastePublications/StormwaterSourceControlDes
ignGuidelines2012.pdf.
Action 1.1.12d – Work with municipalities to establish region wide baseline criteria for on‐site rainfall
management including variations for localized geology, rainfall and watershed
conditions.
In collaboration with municipal members of SILG and technical experts, Metro Vancouver developed
options for a region‐wide stormwater baseline that are summarized in the 2015 report, Region‐wide
Baseline for On‐site Rainwater Management.
The preferred baseline options were identified through workshops with SILG and municipal staff, and
consists of two criteria: 1) improve rainwater runoff quality through the use of a BMP, and 2) reduce the
amount of rainwater runoff by limiting runoff volume to 40% of 1 in 2 year return storm of a 24 hour
duration. Suggested Practices were also developed to guide in the interpretation of the Baseline’s
criteria and provide a basis for subsequent evaluation and consultation.
Following consultation with homebuilding professionals and homebuilders on the preferred baseline
options in 2016, a recommended Baseline has been prepared for Board consideration and approval in
2017. The recommended Baseline is limited to single‐family residential lots (including duplex and
triplex) and it will serve as a guideline for municipalities. Municipalities may use it along with the on‐site
stormwater criteria they define in their local ISMP’s.
Action 1.1.12e – Work with municipalities to establish mechanisms to ensure continued performance of
on‐site rainwater management systems.
Generalized performance requirement for on‐site stormwater management were identified in 2012 as
part of the work under Action 1.1.12c.
Following the anticipated GVS&DD Board endorsement of the recommended Region‐wide Baseline for
On‐Site Stormwater Management in 2017, SILG will work to identify specific issues and mechanisms that
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support the long‐term performance of on‐site rainwater management systems that are identified as part
of the Region‐wide Baseline.
Action 1.1.12f – work with senior government and industry to develop codes of practice, certification,
guidelines and standards which support this plan. (2012)
Source control initiatives related to this action have been implemented as sector specific bylaws, and
are summarized under Action 1.1.1 and 1.1.2. For stormwater management, the Stormwater Source
Control Design Guidelines were updated in 2012.
Please see the 2013‐2014 Biennial Report for additional details.
Action 1.1.13 – Decrease liquid waste volumes through complementary initiatives in the Metro
Vancouver Drinking Water Management Plan to reduce potable water consumption
(Ongoing).
Actions in the Metro Vancouver’s Drinking Water Management Plan continue to support and implement
water conservation strategies that lead to reduced sewage flows.
The regional water conservation campaign encourages year‐round water reduction in personal
consumption and expands on previous initiatives to increase public awareness of Metro Vancouver’s
drinking water while using the resource wisely. The indoor water use phase of the campaign builds on
previous water conservation strategies with an added focus on behavioural change. The objective is to
encourage waterwise behaviour to complement waterwise technology.
As part of the Regional Water Conservation Program, the “We Love Water” website also provides
residents with additional indoor water saving tips. Complementing this campaign are other education
and outreach initiatives such as the Water Wagon, Tap Water Campaign, and Lawn Sprinkling
communications that help promote behaviour change and the sustainable use of water.
Since 1993, these collective efforts by Metro Vancouver and member municipalities have led to a 26
percent reduction in average per‐capita water use.

Strategy 1.2 Reduce wet weather overflows
Action 1.2.1 – Prohibit the construction of new combined sewer systems other than those functioning
as part of a strategy to reduce combined sewer overflows or to manage stormwater
quality (Ongoing).
Metro Vancouver did not construct any new combined sewer systems during 2015 or 2016.
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Action 1.2.2 – Address the Canada‐wide Strategy for the Management of Municipal Wastewater
Effluent (CWS‐MMWE) by working with Burnaby, New Westminster and Vancouver to
develop and implement: priorities for sewer separation of catchments tributary to
combined sewer outfalls; regional and municipal sequence for trunk and collector sewer
separation; strategic use of existing combined sewers to manage rainwater quality
runoff; and strategy to separate combined sewer connections from private properties
(2014).
Combined sewer separation planning for the Cassiar‐Hastings Catchment was completed in early
2016. The area lies in NE Vancouver and NW Burnaby. A key recommendation identified from this
planning work is to support the City of Vancouver in its plans to undertake the daylighting of Hastings
(Renfrew) Creek through the PNE grounds to Burrard Inlet. Preliminary assessment indicates that the
daylighting of this lost stream will avoid the capital costs of drainage capacity upgrades while providing
ecologic and community amenities that link Burrard Inlet with the Sanctuary Pond at Hastings Park (the
Pacific National Exhibition). Capital planning for the Cassiar‐Hastings combined sewer separation work
has yet to be scheduled.
In addition, combined sewer separation planning was also undertaken for the Manitoba Combined
Trunk Sewer in South Vancouver in 2016. This catchment extends from the Oakridge‐Langara
neighbourhoods south to the Fraser River.
The updated Vancouver Sewerage Area sewer model is being calibrated and verified. Once completed
in 2017, it will be used to assess combined sewer separation strategies and options as well as inform the
prioritization of combined sewer separation work.
Action 1.2.3 – Replace combined regional trunk sewers with separated sanitary and storm sewers as
determined by the plans developed in 1.2.2 (Ongoing).
Combined sewer separation for the Glenbrook Combined Trunk Sewer in New Westminster is currently
scheduled in Metro Vancouver’s 10 year capital plan.
Action 1.2.4 – Work with municipalities to develop and implement municipal –regional sanitary
overflow management plans which will: prevent sanitary overflows resulting from
heaving rain and snowmelt occurring less than once every five years (for a 24 hour
duration event); reduce emergency overflows due to power outages; and identify
locations and schedules for appropriate system capacity improvements, wet weather
containment, and point treatment and discharge to receiving waters of chronic
overflows, including Cloverdale Pump Station, Katzie Pump Station, Lynn Pump Station
(2013).
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Three priority locations for SSO (Sanitary Sewer Overflows) management planning are the Cloverdale
Pump Station, Katzie Pump Station and Lynn Branch Siphon.
North Shore Interceptor ‐ Lynn Branch Siphon
Five wet weather SSOs occurred at Lynn Branch Siphon in 2015 while none occurred in 2016. The District
of North Vancouver continues its work to reduce I&I from private laterals in the upstream Lynn Valley
area. An overview of the District’s I&I management work is provided in Volume 2: Municipal Reports
under Action 1.1.18.
North Surrey Interceptor – Maple Ridge Section
The City of Maple Ridge continues with its I&I reduction work with an overview of this work provided in
Volume 2: Municipal Reports under Action 1.1.18.
To minimize environmental risks to Katzie Slough during wet weather, emergency wet weather
overflows occur to the Fraser River at the 225th Street overflow location.
As part of the interim solution to reoccurring wet weather overflows, Metro Vancouver is designing the
Golden Ears SSO Storage Project near the Katzie Pump Station. Construction of this containment tank is
anticipated to be completed by 2021.
North Surrey Interceptor – Port Mann Section
Metro Vancouver has also recently experienced reoccurring wet weather SSOs on the Port Mann Section
of the North Surrey Interceptor. An SSO storage facility located in the Port Mann area has been
identified as an interim solution until tributary municipal I&I is reduced. Preliminary design has started
early 2017.
South Surrey Interceptor – Cloverdale Pump Station
Construction of capacity improvements to the South Surrey Interceptor has prevented SSOs at the
Cloverdale Pump Station from occurring since 2013. Ongoing going efforts by both upstream and
downstream municipalities are required to ensure that wet weather SSOs remain controlled. I&I
management reporting for the Corporation of Delta, the City of Langley, Langley Township, the City of
Surrey and the City of White Rock are contained in Volume 2 under Action 1.1.18.

Volume 1: Metro Vancouver Report

20

Biennial Report: 2015 ‐ 2016
Integrated Liquid Waste and Resource Management

Strategy 1.3 Reduce environmental impacts from liquid waste management to
a minimum
Action 1.3.1 – Develop and implement operational plans for sewerage and wastewater treatment
facilities to ensure infrastructure reliability and optimal performance (Ongoing).
Operational data is analyzed for changes in performance and alarm logic is developed where feasible to
allow intervention before failures occur. For example, alarms are based on run times, flow rate and/or
vibration that alert operators to potential pump ragging. A summary of work under pump station
operations plans is provide in Table 1.
The following points refer to WWTP work completed in 2015 and 2016.






Increased Chemically Primary Enhanced Treatment usage to reduce risks of non‐compliance
events.
Reviewed Standby Power and implementing opportunities to increase resiliency in the event of
a power failure.
Reviewed chemicals usage and optimized usage rates to reduce operating costs.
Reviewed water and electricity usage and optimized operations to reduce operating costs.
Implemented a program of structure assessments and implementing upgrades to ensure the
structure resiliency.

Table 1 List of Pump Station Operational Plans from 2015‐2016
Title
Columbia Pump Station
Langley Pump Station
Glen Eagles Pump Station

Glen Eagles Pump Station

VSA Pump Stations
All Pump Stations
All Pump Stations

Work Performed
Implemented low flow alarms to
identify ragging/clogging
Reprogrammed minimum pump
speed and wet well drawdown to
reduce ragging
Increased/revised frequency of wet
well cleaning to reduce ragging
Implemented alarm to indicate
when 2 pumps are running during
dry weather as an indication of
ragging
Initiated a program to design and
construct backup power generators
at 7 stations in Vancouver
Formalised weekly station
assessment by Operations crews
Completed system wide pump
station assessment

Date Completed
2015
2015

2016
2016

2016

2016
2016
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Action 1.3.2 – Maintain trunk sanitary sewer capacity for dry weather sewerage conveyance levels plus
the Metro Vancouver target inflow and infiltration allowance; as necessary upgrade trunk
sewer systems to maintain hydraulic grade lines and safe operating levels which have
been established based on measured flow (Ongoing).
The work is ongoing. Please refer to the 2013‐2014 Biennial report.
Action 1.3.3 – Work with municipalities to develop and implement emergency sanitary sewer overflow
plans including contingency plans to minimize impacts of unavoidable sanitary sewer
overflows resulting from extreme weather, system failures or unusual events (Ongoing).
No new work was initiated on this action during 2015‐2016. A preliminary inventory of emergency
overflow locations was developed in 2014 and mapping was included in the 2013‐2014 Biennial Report.
Action 1.3.4 – Operate wastewater treatment plants which have secondary level treatment (Annacis
Island, Lulu Island, North West Langley wastewater treatment plants) to meet
requirements specified in each facility’s Operational Certificate and the Canada‐wide
Strategy for the Management of Municipal Wastewater Effluent (CWS‐MMWE) National
Performance Standards for wastewater effluent, including: (a) monthly average
maximum Carbonaceous Biochemical Oxygen Demand (CBOD5): 25mg/L; and (b) monthly
average maximum Total Suspended Solids (TSS): 25mg/L (Ongoing).
No change in status or reporting parameters until the Federal and Provincial Regulations are formally
integrated under CCME harmonization. Discussions continue between the governments of BC and
Canada on the harmonization.
The following tables summarize WWTP performance with the Operational Certificate parameters. Please
refer to the previous Biennial Report for past performance details.

Table 2 Total WWTP Operational Certificate
Exceedences per Year – All Parameters

Table 3 WWTP Operational Certificate Exceedences
per Year – CBOD/BOD

WWTP

2015

2016

WWTP

2015

2016

Annacis
Iona
Lions Gate
Lulu
NW Langley

0
2
1
1
5

2
0
0
1
1

Annacis
Iona
Lions Gate
Lulu
NW Langley

0
2
0
0
0

0
0
0
0
0
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Table 4 WWTP Operational Certificate Exceedences
per Year – TSS

Table 5 WWTP Operational Certificate Exceedences
per Year – Coliform

WWTP

2015

2016

WWTP

2015

2016

Annacis
Iona
Lion Gate
Lulu
NW Langley

0
0
0
0
1

0
0
0
0
0

Annacis
Lion Gate
Lulu

0
0
0

0
0
0

Action 1.3.5 ‐ Upgrade or replace Lions Gate (North Shore Sewerage Area) and Iona Island (Vancouver
Sewerage Area) wastewater treatment plants to secondary level treatment to meet
Canada‐wide Strategy for the Management of Municipal Wastewater Effluent (CWS‐
MMWE) requirements and timelines.
Lions Gate WWTP/North Shore WWTP
On April 5, 2017 Metro Vancouver awarded the design and construction of the new North Shore
Wastewater Treatment Plant (previously referred to as the Lions Gate Secondary Wastewater
Treatment Plant) to the ADAPT Consortium for $525 million with a contracted secondary treatment
completion date prior to December 31, 2020. Construction is expected to begin in the summer of 2017.
Iona Island WWTP
A report will be presented to the Utilities Committee in 2017 requesting that the GVS&DD Board
authorize staff to proceed with the Project Definition Phase for the Iona Island Secondary Wastewater
Treatment plant.
Action 1.3.6 – Maintain interim maximum daily concentration limits for wastewater effluent of 130mg/L
BOD5 at both Lions Gate and Iona Island plants and 130mg/L TSS at Lions Gate and
100mg/L TSS at Iona Island until such a time as secondary treatment is operational, and
operate the plants to meet requirements specified in each facility’s Operational
Certificate (Ongoing).
No change in status until the Federal and Provincial Regulations are formally integrated. Please refer to
the 2013‐2014 Biennial Report for details. Chemically enhanced primary treatment (CEPT) has been
implemented at both the Iona Island and Lions Gate WWTPs to assist with Operational Certification
compliance as interim measures until these WWTPs are replaced with new facilities.
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Action 1.3.7 – Assess environmental monitoring results (see Strategy 3.3) to determine whether any
actions are required to meet Ministry of Environment/Canada‐wide Strategy for the
Management of Municipal Wastewater Effluent (CWS‐MMWE) requirements (Ongoing).
Metro Vancouver is developing Effluent Discharge Objectives (EDOs) in concert with major wastewater
treatment plant upgrades. Over the past two years, the associated risk assessments for development of
EDOs have been completed for the Stage 5 upgrade of Annacis Island WWTP and for the expansion of
the Northwest Langley WWTP. These assessments were conducted in accordance with the CCME
Canada‐wide Strategy for the Management of Municipal Wastewater Effluent.
The Annacis Island and Northwest Langley plant assessments identified substances that required
additional monitoring in the influent and effluent to determine if the proposed EDOs can be
accommodated, or alternatively eliminated from the list. In some instances, historical monitoring has
not included a particular substance, or the analytical detection limit used for its quantification was
inadequate to eliminate it from further consideration. Additional monitoring for those identified
substances was completed for Annacis Island WWTP in 2015 and will be carried out for the Northwest
Langley WWTP in the future.
Action 1.3.8 – Continue odour control programs at wastewater treatment plants and implement odour
control programs for targeted facilities in the regional sewer system and for relevant
energy and material recovery processes, see Action 3.3.4 (Ongoing).
The wastewater treatment plants are trialling real‐time odour mapping to determine impacts upon
areas outside of the plant sites.
Monthly monitoring at the WWTPs: Once per month from May to October, a field olfactometer
measures odour levels to provide baseline odour data. The measured values are used in an Excel based
static model (odour transfer matrix or OTM), based on the CALPUFF dispersion model to estimate the
impact of plant odours on the surrounding areas.
Dynamic modeling of odour: A system using gas chromatography to estimate odours is being deployed
at Iona and Lulu Island WWTPs. Calibration using field olfactometers was done in 2016, the equipment is
being installed this month and should be ready to go by June. The system will measure plant odour, then
using the AEROMOD dispersion model along with real‐time wind speed and direction and ambient
temperature data, to model the real time dispersion of odour on the surrounding areas.
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Action 1.3.9 – Develop and implement air emissions management programs for standby power
generators and biogas production, including assessment of desirability of retrofit and
accelerated asset replacement where appropriate (2014).
This is an Air Quality initiative with implications for the purchase of any new standby generators to meet
the new Tier 4 (as available) guidelines. These requirements are now part of any purchases of non‐road
diesel engines and equipment. No change to any of the biogas productions systems have been made
since the last Biennial update.
Action 1.3.10‐ Develop and implement programs to reduce greenhouse gas emissions from the regional
liquid waste management systems to help achieve federal, provincial and Metro
Vancouver greenhouse gas targets, see Action 3.3.4 (2015).
Greenhouse gas (GHG) emissions are directly and indirectly produced by the regional liquid waste
management system. Direct GHG emissions are from natural gas and digester gas combustion in boilers,
engines, and flares at the wastewater treatment plants, from vehicle activity (both corporate vehicles
operated by the liquid waste utility and contracted vehicles used for residuals management), and from
fugitive methane emissions. Indirect emissions are associated with the electricity used in the liquid
waste collections system and at the wastewater treatment plants. The operation and management of
the regional liquid waste management system produces approximately 5,000 tonnes of GHGs per year,
including emissions from contracted fuel use for residuals hauling.
Promising GHG reduction projects that have been examined and/or pursued in 2015 and 2016 include:
 improved beneficial use of biogas generated at wastewater treatment plants, for use in
boilers, for co‐generation of heat and power at the plant, or by cleaning and injecting
the cleaned biomethane into natural gas pipelines;
 heat extraction from effluent at Iona Island WWTP for use at nearby businesses and
municipalities, including the Vancouver Airport Authority;
 heat extraction from effluent at Lulu Island WWTP for similar purposes;
 novel hydrothermal liquefaction processes for future wastewater treatment facilities,
which would produce a form of biocrude that could replace a portion of petroleum
feedstock to oil refining plants;
 biosolids drying using heat from co‐generation engines for use as a low‐carbon fuel in
cement kilns and other processes;
 application of biosolids residuals to landfills during closure, to reduce fugitive methane
emissions;
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Figure 5 Sewer Odour Controls and Complaints
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Goal 2: Use Liquid Waste as a Resource
Strategy 2.1: Pursue liquid waste resource recovery in an integrated resource
recovery context
Action 2.1.1‐ Assess each sewerage area using an integrated resource recovery business case model
that: (a) evaluates opportunities to expand the recovery of energy, nutrients and water
from the liquid waste system, specifically: Energy from biogas at wastewater treatment
plants including investigating new sludge and wastewater treatment technologies and
the co‐digestion of other organic wastes such as organics in municipal solid waste, oils
and greases, Heat energy from new pump stations, sewer replacement and rehabilitation
and major wastewater treatment plant projects, Biodiesel from trucked liquid waste,
waste grease and sewer grease, Energy from biosolids and sludge, Nutrients, such as
phosphorous from liquid waste and biosolids, Alternatives to potable water for non‐
drinking purposes, such as rainwater harvesting, greywater reuse and reclaimed treated
wastewater, (b) identifies linkages between liquid waste resource recovery opportunities
and other systems (solid waste, drinking water, land use/buildings, parks, air quality,
energy), (c) develops and evaluates business cases for integrated resource recovery/use
opportunities (2012).
Integrated Resource Recovery
In 2016, Metro Vancouver and the City of Richmond initiated its third Integrated Resource Recovery
(IRR) study, in this case for the geographic area delineated as the Lulu Island Sewerage Area (LSA).
(Studies for the Vancouver Sewerage Area and North Shore Sewerage Area were completed in 2013 and
2011, respectively.) The study will explore opportunities which could come from the integrated
management of solid and liquid wastes. The IRR opportunities focus on energy and materials recovery,
while maintaining desired levels of performance from the utility systems and recognizing current and
planned initiatives by Metro Vancouver and the City of Richmond. The key deliverables for the study will
be an “IRR Framework” that will provide an overall strategy for developing IRR projects in the LSA, and a
list of potential projects that should be explored more closely in the near term. The study builds on
feasibility studies, projects and initiatives already completed and underway by Metro Vancouver and the
City of Richmond. IRR opportunities will be identified, grouped into scenarios, and scenarios will be
subsequently evaluated. The most promising IRR opportunities in the near term will be studied more
closely and, when appropriate, recommended for implementation. The study will be completed in 2017.
Co‐digestion of Trucked Liquid Waste
During 2015 and 2016, testing continued using waste received from private firms at the full‐scale co‐
digestion pilot facility at the Annacis Island WWTP. The facility receives high strength organic wastes
such as fats, oils and grease that are combined and fed directly into anaerobic digesters. This redirects
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these organic waste streams from the liquid treatment process to the solids treatment process to
maximize treatment efficiency and substantially increase renewable biogas production. The trials were
successful. Further efforts to receive high strength organic waste at regional wastewater treatment
plants need to be evaluated in light of recent changes in the marketplace – the demand for high‐
strength liquid waste has increased in the private sector and haulers have begun to identify alternative
private disposal locations with tipping rates lower than Metro Vancouver’s. Consequently, the quantity
of high strength liquid waste brought to Metro Vancouver’s facilities has decreased significantly since
2012, because the materials are being beneficially used by the private market. A review of Metro
Vancouver’s Trucked Liquid Waste Program was initiated in 2016 to determine whether to expand co‐
digestion, move trucked liquid waste facilities to different wastewater treatment plants that may be
more convenient for haulers, or other alternative methods of management and recovery of this waste.
Sewer and Effluent Heat Projects
The Sewer Heat Policy, which was approved by Metro Vancouver in 2014, enables municipalities and
businesses to evaluate using sewer heat, and provides a clear implementation path for promising
situations. Municipalities have assessed the potential use of sewer heat in coordination with Metro
Vancouver at many locations since the policy was approved. As expected, some projects will not
proceed, due to technical or economic challenges.
Sewer Heat Projects
In the reporting period 2015‐2016, an application was received from the City of Richmond for a project
that will service Richmond Oval. The project is planned for implementation in 2024 and collaboration
continues to ensure smooth planning and execution of the project.
Applications are anticipated from the City of Vancouver for an expansion project servicing the Southeast
False Creek Neighbourhood Energy Utility, and from the City of New Westminster for a newly proposed
district energy system that would extract heat from a trunk sewer near the Sapperton Pump Station.
The City of Vancouver (CoV) is planning to increase energy supply at the Southeast False Creek
Neighbourhood Energy Utility (SEFC NEU) to supply low carbon energy that will meet growing demand
as the system expands to new developments. CoV intends to extract additional sewer heat from a Metro
Vancouver trunk sewer to add this capacity. In 2016, the City carried out a preliminary study of
Proposed Sewerage Sourcing options that screened options for Metro Vancouver sewerage diversion to
the SEFC NEU plant. Metro Vancouver’s staff reviewed the report and identified the need for further
analysis to confirm technical and economical feasibility of each option. A formal letter from the City
requesting access to sewer heat is anticipated in 2017. Staff will continue to collaborate in advancing
this project and exploring proposed detailed configurations.
The City of New Westminster (CNW) is planning a District Energy System to serve the Sapperton area, in
conjunction with the redevelopment of the Royal Columbian Hospital site. CNW City Council has
indicated a preference to use sewer heat as an energy source if economically feasible. The current
Sapperton Sewage Pump Station has been identified as a potential tie‐in location to supply sewage to an
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energy extraction centre that could service this system. A formal letter requesting access to sewer heat
is anticipated in 2017.
Effluent Heat Recovery at new North Shore Wastewater Treatment Plant
An updated analysis of the business case for effluent heat recovery at new North Shore WWTP was
completed in 2016. Effluent heat recovery was included as an optional item in the North Shore WWTP
Design‐Build‐Finance request for proposals. The final decision to include or remove effluent heat
recovery will be made in 2017, pending negotiation of a contract for sale of heat and other approvals.
Effluent Heat Recovery at Iona Island Wastewater Treatment Plant
In 2015, based on an opportunity identified in the Vancouver Sewerage Area Integrated Resource
Recovery study of 2013, Metro Vancouver undertook a feasibility study in partnership with the
Vancouver Airport Authority (YVR) to exploring the use of clean energy available from the lona Island
WWTP to supply heat to a district energy system on Sea Island.
The study indicated that such a system may be viable. Treated wastewater released to the ocean from
lona Island WWTP would be a reliable and nearby significant source of heat for the system. The study
identified two possible district energy system scenarios that would service YVR and Sea Island, both of
which would reduce the use of traditional fuels and decrease GHG emissions. It is anticipated that
sufficient heating and cooling demand for such a system might be present by 2025‐2030. Design plans
for the new secondary wastewater treatment plant that will replace the current Iona Island WWTP
would incorporate the system.
Based on the results of the feasibility study, in September 2015 Metro Vancouver issued a letter of
support to YVR indicating an interest in continued collaboration for the exploration of a district energy
system on Sea Island. Further study will be necessary, and will be scheduled appropriately in advance of
expected needs by YVR and other tenants of Sea Island.
Biogas Energy Recovery
Biogas is created through anaerobic digestion processes at the four principal wastewater treatment
plants in the region. Some portion of the biogas is beneficially used at all of the plants. The Iona Island
and Annacis Island WWTPs co‐generate heat and electricity. The Lulu Island and North Shore WWTPs
generate heat for plant uses. In all cases, the generated energy allows the plants to meet nearly all of
the plants’ heating needs, avoiding the use of natural gas and consequent greenhouse gas emissions.
The generated electricity reduces the need for additional electricity generation by BC Hydro, providing a
complementary green and renewable electricity source. Existing levels of recovered energy are shown in
Table 6.
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Table 6 Energy Recovered for all 5 Wastewater Treatment Plants 2015‐2016

Wastewater Treatment Plants
2015
2016

Biomethane Used

Electricity Self‐generated

GJ

kWh

505,333
522,179

39,092,898
41,142,259

Phosphorous Recovery
In 2016, Metro Vancouver initiated a phosphorus recovery trial at the Annacis Research Center using
centrate from the Annacis Island Wastewater Treatment Plant. This trial was designed to provide Metro
Vancouver with first‐hand knowledge of the operational requirements and robustness of the
phosphorous recovery process ‐ in this case, the Ostara Pearl® process – to better inform Metro
Vancouver’s decisions regarding full‐scale installation of phosphorus recovery equipment at existing and
planned wastewater treatment plants. The trial was conducted using a pilot scale Pearl Recovery
Reactor owned by Metro Vancouver, integrated with a process pump skid supplied by Ostara to
simulate a full scale Pearl® installation and ensure operational reliability and safety. Physical trials were
successfully completed in December 2016, and results and learning will be documented in early 2017.
Wastewater Research
The Annacis Research Centre (ARC), which is located next to the Annacis Island Wastewater Treatment
Plant, exists to support liquid waste research, training, conferences, and education. Many research
projects were underway in 2015 and 2016, including trials by private sector firms, by Metro Vancouver,
and by the University of British Columbia. Many projects were undertaken in partnership among these
parties and other agencies, such as the Vancouver Aquarium. Projects included annamox bacteria for
ammonia removal, methods of detecting contaminants of emerging concern, detecting microplastics to
better understand their impacts on aquatic life, biosolids dewatering in support of a WE&RF‐LIFT
hydrothermal processing project, H2S mitigation in sewer collection systems, granular biomass for
improved settling and nutrient removal, phosphorus recovery, water reclamation technologies for non‐
potable reuse, and other privately patented technologies for removing contaminants from wastewater.
Several projects have been developed in collaboration and with support from other agencies and
funders such as NSERC.
Research plans were also developed for 2017, including projects for high efficiency aeration techniques
and microwave oxidation of wastewater to improve digestion processes and biogas production.
Reclaimed Water
In 2015 and 2016, work began to explore the use of reclaimed water from treated wastewater effluent.
Two studies were completed concurrently: a technical trial of water reclamation from wastewater
effluent using disc filters, and a demand study for a pilot reclaimed water facility to be located at one of
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Metro Vancouver’s secondary wastewater treatment plants. The disc filter trial took place in the fall of
2016 at the Annacis Research Centre and indicated that disc filter technology can be used to produce
reclaimed water that meets the Greater Exposer Potential requirements of the Municipal Wastewater
Regulation. However, during atypical wet weather flows, additional cautions and procedures may be
required to avoid exceedences of GEP limits, particularly BOD5. The demand study was completed in
2016 and identified three potential partners with sufficient demand for reclaimed water for the
development and use of a pilot reclaimed water facility at either the Lulu Island Wastewater Treatment
Plant or the Northwest Langley Wastewater Treatment Plant. The best potential uses for reclaimed
water that were identified in the study were sewer flushing, truck wash‐down, street sweeping, hydro‐
vac excavation, landscape and street‐tree watering.
Next steps will include conducting operational, regulatory, legal, and cost estimation analyses for the
building and operation of a reclaimed water pilot facility in cooperation with a pilot partner.
Biosolids
Metro Vancouver’s biosolids are high in nutrients and organic matter that can improve soil health, water
retention capability, and increase vegetation growth. In 2015 and 2016 Metro Vancouver’s biosolids
were used to:






make fabricated topsoil for local landscaping projects including the restoration of a Regional
Park and landscaping of a Metro Vancouver Pumping Station;
make fabricated soil for use as a topsoil to reclaim disturbed and degraded lands and level fields
for agricultural use in the BC interior;
fertilize rangeland and hayfields in the BC interior; and
reclaim mine sites through the provision of nutrients and organic matter to rebuild soil and re‐
introduce vegetation.

Approximately 86 percent of the Organic Matter Recycling Regulation (OMRR) compliant material
produced at Metro Vancouver Wastewater Treatment Plants in 2015 and 2016 was used for nutrient
recovery beneficial use projects. The remainder was disposed in a secure landfill facility.
In 2015, the Province established a Technical Working Group (TWG) to conduct a scientific review on
biosolids use in the Nicola Valley. The TWG was comprised of technical and scientific staff from the
Ministry of Environment, First Nations Health Authority, Interior Health, academia and industry. Metro
Vancouver staff participated in the TWG throughout 2015/2016. The TWG concluded in April 2016, with
the Ministry’s announcement of a full regulatory review of the BC Organic Matter Recycling Regulation.
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Figure 6 Metro Vancouver Biosolids Beneficial Use Program 2015‐2016

Mine
Reclamation,
0.3%
Mine Reclamation

Ranch
Fertilization,
32.2%

Soil Products
Ranch Fertilization

Soil Products,
67.4%

Energy from Biosolids
In 2016, Metro Vancouver commissioned a consultant to determine the feasibility of constructing a
biosolids drier that utilizes waste heat from the upgraded biogas cogeneration engines at the Annacis
Island Wastewater Treatment Plant. Dried biosolids have been shown to have an energy density similar
to low grade coal, and Metro Vancouver intends to commission a separate study to identify markets for
the use of dried biosolids in early 2017, to be completed in parallel with the feasibility study.
In 2016 Metro Vancouver committed CAD $4 million in funding (subject to receiving equivalent grants
funding) to establish the first North American Thermal Hydrolysis Processing pilot unit at the Annacis
Island Wastewater Treatment Plant, which will be used to convert wastewater sludge into mostly
biocrude, some biogas and CO2, with practically zero solids output. The biocrude can be upgraded to
higher‐value transportation fuels such as biodiesel or biojet fuel.
Action 2.1.2‐ Implement appropriate business cases based on the results of 2.1.1 (Ongoing).
Reclaimed Water
In 2015 and 2016, work began to explore the use of reclaimed water from treated wastewater effluent.
Two studies were completed concurrently: a technical trial of water reclamation from wastewater
effluent using disc filters, and a demand study for a pilot reclaimed water facility to be located at one of
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Metro Vancouver’s secondary wastewater treatment plants. The disc filter trial took place in the fall of
2016 at the Annacis Research Centre and indicated that disc filter technology can be used to produce
reclaimed water that meets the Greater Exposer Potential (GEP) requirements of the Municipal
Wastewater Regulation. However, during atypical wet weather flows, additional cautions and
procedures may be required to avoid exceedences of GEP limits, particularly BOD5. The demand study
was completed in 2016 and identified three potential partners with sufficient demand for reclaimed
water for the development and use of a pilot reclaimed water facility at either the Lulu Island
Wastewater Treatment Plant or the Northwest Langley Wastewater Treatment Plant. The best potential
uses for reclaimed water that were identified in the study were sewer flushing, truck wash‐down, street
sweeping, hydro‐vac excavation, landscape and street‐tree watering.
Effluent Heat Recovery at Lions Gate Secondary Wastewater Treatment Plant
An updated analysis of the business case for effluent heat recovery at LGSWWTP was completed in
2016. Effluent heat recovery was included as an optional item in the LGSWWTP Design‐Build‐Finance
request for proposals. The final decision to include or remove effluent heat recovery will be made in
2017, pending negotiation of a contract for sale of heat and other approvals.
Action 2.1.3‐ Work with municipalities to adapt plans and infrastructure for long term needs based on
the results of 2.1.1 (Ongoing).
In 2015 and 2016, Metro Vancouver worked with the City of Vancouver, the City of New Westminster,
the City of Richmond, the City of North Vancouver, the District of North Vancouver and the Vancouver
Airport Authority to develop plans for the recovery of heat for space heating from Metro Vancouver’s
trunk sewers and effluent from the new North Shore Wastewater Treatment Plant and the future Iona
Island Wastewater Treatment plant. Implementation of these sewer and effluent heat recovery
opportunities will take a number of years and the work conducted in the last two years will lay the
foundation for these resource recovery opportunities.
A study to identify potential demand for reclaimed water in the region was conducted in 2016. The
results of this study will be used in the design of the expansion of the Northwest Langley Wastewater
Treatment Plant to evaluate the provision of reclaimed water to customers in proximity to the
plant. This study is also being used in the evaluation of new infrastructure at the Lulu Island Wastewater
Treatment Plant that will provide the City of Richmond with access to reclaimed water for select uses.
Further investigation of opportunities for the use of dried biosolids to offset fossil fuels were
investigated following the biosolids drying pilot trial that was conducted at the Annacis Research Centre
in 2014. Based on the outcome of this work, conceptual design of a regional biosolids drying facility was
started in 2016 and will be completed in 2017.
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Goal 3: Effective, affordable and collaborative management
Strategy 3.1: Manage assets and optimize existing sanitary sewerage
operations
Action 3.1.1 ‐ Assess the performance and condition of regional sewerage systems by: (a) inspecting
regional sanitary sewers on a twenty year cycle and, (b) maintaining current maps of
sewerage inspection, condition, and repairs (Ongoing).
Metro Vancouver has an ongoing program to inspect and maintain its wastewater collection and
treatment systems under the Operations and Maintenance Department.
Annual wastewater collection video assignments were competed in 2015 and 2016 with 9.3% of Metro
Vancouver’s overall wastewater collection system inspected in this manner. Sewer condition data
obtained from the video inspections has been summarised and added to Metro Vancouver’s GIS
mapping system to provide visual representation of the wastewater collection system.
Action 3.1.2 ‐ Create incentives to reduce inflow and infiltration by adjusting Tier 1 sewerage cost
allocation formulae within each sewerage area from an average dry weather flow basis
(25th percentile) to average wet weather flow (75th percentile) with appropriate
adjustments for combined sewerage areas. Tier 2 cost allocation would remain
unchanged (2010).
REAC requested to suspend work on this action in 2011. Work on this action is expected to resume in
2017.
Action 3.1.3 ‐ In consultation with municipalities, review Metro Vancouver’s safe operating head for
regional sewers (2011).
This work is ongoing. In addition to the ongoing update of Safe Operating Head (SOH) levels when a
specific change occurs, an overall review was initiated in partnership with member municipalities in
2016. This effort will continue in 2017, following which the levels will be published in conjunction with
the Basic Service Flow profiles.
Action 3.1.4 ‐ Develop and implement asset management plans targeting a 100 year replacement or
rehabilitation cycle for regional sewerage infrastructure (2013 for plans).
Metro Vancouver has been managing the regional liquid waste infrastructure using various asset
management approaches for several years. The utility is working towards formalizing these work
processes and guidelines for asset management.
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As noted in the 2013‐2014 Biennial Report, replacing infrastructure on a 100‐year age‐based cycle
without understanding the risk to “Levels of Service” is not necessarily the most cost effective or best
asset management strategy. Many complex, often competing factors such as capacity (growth),
condition, performance, and reliability influence decisions.
Consistent with this, Metro Vancouver has improved the capital planning decision processes used to
quantify risks and benefits to services for all four investment drivers:
1)
2)
3)
4)

maintaining existing services with existing assets,
accommodating population growth,
enhancing services to meet new regulatory or other requirements, and
improving asset resiliency to major events (such as seismic).

Liquid Waste Services is also continuing to collect condition information on the assets and is working to
prepare a utility‐level asset management plan.
The age of Metro Vancouver’s sewers are shown by Figure 7.
Action 3.1.5 ‐ Update and implement asset management plans for wastewater treatment plants which
address risks, including climate change and seismic events, and maintain performance in
wet weather (2013).
Metro Vancouver considers risks to the regional WWTPs in its design and facility planning. As an
example, through the Project Definition Phase, the new North Shore WWTP will be designed to adapt to
the sea level rise due to climate change, and constructed in accordance with the National Building Code
of Canada to address risks associated with seismic events. Plant capacity will be sufficient to treat twice
the average dry weather flow through secondary treatment components and convey excess flows
through primary treatment. The design flows incorporate future reduction in inflow and infiltration by
member municipalities.
The risks for the Iona Island WWTP secondary treatment upgrade will be addressed during the Project
Definition Phase of the project.
Other projects such as the Annacis Stage 5 Expansion and Northwest Langley Expansion will meet Post‐
Disaster requirements per the 2010 National Building Code of Canada and will be capable of
withstanding the 1 in 200 design flood event. Projects to improve the reliability of treatment processes
including the Annacis Island Cogeneration Backup Power upgrade are also being implemented.
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Figure 7 Age of Metro Vancouver Sewers
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Strategy 3.2: Use innovative approaches and technologies
Action 3.2.1 ‐ With financial support from provincial and federal governments and the University of
British Columbia, develop the Annacis Island Sustainability Academy to support
innovative research and demonstration projects in liquid waste management (Facility by
2011).
Wastewater Research
The Annacis Research Centre (ARC), which is located next to the Annacis Island Wastewater Treatment
Plant, exists to support liquid waste research, training, conferences, and education. Many research
projects were underway in 2015 and 2016, including trials by private sector firms, by Metro Vancouver,
and by the University of British Columbia. Many projects were undertaken in partnership among these
parties and other agencies, such as the Vancouver Aquarium. Projects included annamox bacteria for
ammonia removal, methods of detecting contaminants of emerging concern, detecting microplastics to
better understand their impacts on aquatic life, biosolids dewatering in support of a WE&RF‐LIFT
hydrothermal processing project, H2S mitigation in sewer collection systems, granular biomass for
improved settling and nutrient removal, phosphorus recovery, water reclamation technologies for non‐
potable reuse, and other privately patented technologies for removing contaminants from wastewater.
Several projects have been developed in collaboration and with support from other agencies and
funders such as NSERC. Several private firms undertook research at ARC during 2015 and 2016, including
Axine Water Technologies, Prongineer R&D, Sanzfield Technologies, Veolia (on behalf of Metro
Vancouver), and Associated Engineering (in partnership with University of British Columbia).
Research plans were also developed for 2017, including projects for high efficiency aeration techniques
and microwave oxidation of wastewater to improve digestion processes and biogas production.
ARC continues to host many events and conferences relevant to industry, research, and local community
interests on Annacis Island. Examples include hosting an annual gathering of the Water Reuse
Committee of the International Standards Organization (ISO), hosting a tradeshow for the Insulated
Concrete Forms industry which is relevant to water and wastewater utilities, hosting a solid waste and
biosolids workshop organized by an engineering consulting firm, and hosting BCWWA training courses
relevant to water and wastewater operators across British Columbia.
Action 3.2.2 ‐ Collaborate with local and senior governments, academic institutions and industry in
research on wastewater treatment technology and stormwater management and
associated demonstration projects, training and development of educational toolkits
(Ongoing).
Metro Vancouver is also engaged in identifying relevant wastewater research, and partnering with
outside collaborators capable of innovating in those areas. These initiatives are described below.
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Microalgae
Following the successful completion of initial research on Microalgal Wastewater Treatment, Phase 1B
proceeded in 2015, again in collaboration with Queen’s University and partial funding by the Natural
Sciences and Engineering Research Council (NSERC). The goals of the research were to vary inputs such
as CO2 injection rates, hydraulic retention times, photoperiod light/dark cycles and ambient
temperatures to determine ideal conditions to maximize process efficiency. The laboratory work for
Phase 1B completed in 2016. A final report is pending.
Dual Digestion
Early (Phase A) research examining sequential anaerobic‐aerobic digestion, sometimes referred to as
‘dual digestion’, was completed in 2015 in collaboration with the University of British Columbia ‐
Okanagan. The results were promising, showing significant ammonia reductions in the digestate and
indications of enhanced sludge dewaterability. Next stage (“Phase B”) work was conceived and co‐
funded with NSERC and the one‐year long continuous operation of bench‐scale reactors was initiated in
mid‐2016.
Phosphorous Recovery
In 2016, Metro Vancouver initiated a phosphorus recovery trial at the Annacis Research Center using
centrate from the Annacis Island Wastewater Treatment Plant. This trial was designed to provide Metro
Vancouver with first‐hand knowledge of the operational requirements and robustness of the
phosphorous recovery process ‐ in this case, the Ostara Pearl® process – to better inform Metro
Vancouver’s decisions regarding full‐scale installation of phosphorus recovery equipment at existing and
planned wastewater treatment plants. The trial was conducted using a pilot scale Pearl Recovery
Reactor owned by Metro Vancouver, integrated with a process pump skid supplied by Ostara to
simulate a full scale Pearl® installation and ensure operational reliability and safety. Physical trials were
successfully completed in December 2016, and results and learning will be documented in early 2017.
Action 3.2.3 ‐ Undertake an annual internal audit of the best practices of one regional liquid waste
management sub program and environmental management system to identify
opportunities for innovation and improvements (Annually).
In 2015, Metro Vancouver completed a business process review on Liquid Waste Services flow and
rainfall data collection which resulted in opportunities for improvements that were agreed and reported
to LWS senior management.
Metro Vancouver also conducted a review of the operational budgeting process immediately after
implementing a new financial budgeting system.
In 2016, the Performance and Audit Committee of Metro Vancouver adopted a framework for
continuous improvement that uses Lean Thinking principles and this was followed by an educational
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session on continuous improvement that was attended by management, including those of LWS. This
initiative has raised the awareness of efficiency and process streamlining within Liquid Waste Services.
Metro Vancouver is also in the process of implementing a new Trucked Liquid Waste system. Current
state processes were mapped and analyzed in workshops attended by core business representatives
that identified improvements that were considered in developing and enhancing the current state
processes when the new system is implemented.

Strategy 3.3: Monitor the performance of the liquid waste system and impacts
on the receiving environment
Action 3.3.1 ‐ Continue to monitor the ambient environment conditions of relevant water bodies in the
region in conformance with the Canada‐wide Strategy for the Management of Municipal
Wastewater Effluent (CWS‐MMWE) requirements, and work with the Ministry of
Environment in developing Environmental Quality Objectives (Ongoing).
In 2015 and 2016, Metro Vancouver conducted ambient environment monitoring of water bodies that
may be influenced by the liquid waste discharges in the region (refer to Ambient Environment
Monitoring under Ministerial Condition 6 for details). The results of these monitoring programs were
shared with the BC Ministry of Environment and with other members of Metro Vancouver’s
Environmental Monitoring Committee on an ongoing basis. The information that may be pertinent for
development of environmental quality objectives was made available to the regulatory agencies
mandated with development of Provincial environmental quality objectives.
Action 3.3.2 ‐ Continue to monitor the quality and characteristics of Metro Vancouver’s liquid waste
point discharge to the environment in conformance with the Canada‐wide Strategy for
the Management of Municipal Wastewater Effluent (CWS‐MMWE) requirements to meet
Environmental Discharge Objectives (Ongoing).
The Quality Control Annual Report summarizes the regulatory and process monitoring information
through the programs in place at Metro Vancouver. The Annual Report is available on Metro
Vancouver’s website: http://www.metrovancouver.org/services/liquid‐waste/plans‐
reports/reports/Pages/default.aspx
Action 3.3.3 ‐ Continue to operate its regional data collection network for sewers, rainfall and streams
and use that data to assess the effectiveness of actions taken under this plan (Ongoing).
The location of Metro Vancouver’s sewer flow meters, stream gauges and rain gauges are shown on
Figure 8 to Figure 13.
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Figure 8 Sewer and Drainage Monitoring Sites – Metro Vancouver Rain Gauge Network
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Figure 9 Sewer and Drainage Monitoring Sites ‐ North Shore
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Figure 10 Sewer and Drainage Monitoring Sites – North Fraser
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Figure 11 Sewer and Drainage Monitoring Sites – South Fraser
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Figure 12 Sewer and Drainage Monitoring Sites ‐ Vancouver
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Figure 13 Sewer and Drainage Monitoring Sites – Lulu Island
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Action 3.3.4 ‐ In collaboration with municipalities, estimate and document the greenhouse gas
emissions and odours associated with the operation of the municipal and regional liquid
waste management systems, see Actions 1.3.8, 1.3.10, 1.3.15, and 1.3.17 (2012).
Liquid Waste management‐related greenhouse gas emissions and energy use in 2015 and 2016 are
shown in Table 7 and Table 8, respectively. Hauling and fleet data is now included.
Table 7 Liquid Waste Greenhouse Gas Emissions 2015‐2016 (Tonnes of CO2e)
Location

2015

2016

Annacis Island WWTP
Iona Island WWTP
Lulu Island WWTP
Lions Gate WWTP
Northwest Langley WWTP
Residuals
Collections System
TOTAL

445
172
172
227
35
1,835
1,223
4,108

530
153
197
232
38
1,107
1,107
5,131

Table 8 Estimates of Annual Energy Use (GJ)
Location
Annacis Island WWTP
Iona Island WWTP
Lulu Island WWTP
Lions Gate WWTP
Northwest Langley WWTP
Residuals
Collections System
TOTAL

Energy Use: Purchased and Self‐generated
2015
2016
345,660
342,661
168,614
175,694
69,253
75,112
47,899
48,290
12,709
15,310
26,894
40,745
94,898
94,723
765,928
792,536

Action 3.3.5 ‐ Estimate and report on the frequency, location and volume of sewerage overflows from
regional combined and sanitary sewers, and where feasible identify and address the
probable causes (Ongoing).
Metro Vancouver has developed public awareness materials and is participating in a national initiative
to control the production of pump clogging materials that are being flushed into the sewerage system.
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During the 2015‐2016 period there were a total of 81 SSOs, 53 wet weather related SSOs and 28 dry
weather SSOs. The locations and details of the overflows are provided in Figure 17 through Figure 20,
pages 74 to 77 of this report.

Strategy 3.4: Provide resilient infrastructure to address risk and long‐term
needs
Action 3.4.1 ‐ Design and adapt infrastructure and operations to address identified risks and long‐term
needs, including risks associated with climate change (Ongoing).
Climate Change Risk
Metro Vancouver’s ability to adapt to climate change requires specific information on anticipated future
temperature and precipitation in the region, on how the expected changes may vary over the seasons,
and on new climate extremes. Work was completed in 2015 by the Pacific Climate Impacts Consortium
(PCIC) to understand the details of how our climate may change by the 2050s and 2080s. The Climate
Projections for Metro Vancouver report released in 2016 includes a description of possible impacts to
sewerage and drainage functions. Further study in 2017 will evaluate in more detail the anticipated
impact of climate change on stormwater management.
Seismic Risk
The Liquid Waste Services Department continues to build upon earlier research that evaluated seismic
risks to its sewers, pump stations and wastewater treatment plants by assessing system vulnerability
based on changes to the National Building Code, 2015. Work is underway to analyse the mitigation
alternatives and costs for system components and to evaluate post‐disaster service levels, establishing
design criteria and seismic hardening approaches, and assisting with the identification of an
implementation plan for future capital works.
Action 3.4.2 ‐ In collaboration with municipalities and the Integrated Partnership for Regional
Emergency Management (IPREM), develop emergency management strategies and
response plans for municipal and regional wastewater collection and treatment systems,
including identifying and maintaining a system of emergency wastewater overflow
locations (2015).
Work on the operational level communications and decision making concept for regional water and
liquid waste services continued and in 2016 REAC requested staff to integrate requirements specific to
the regional Liquid Waste Services integrated into the document presented. This has been done and is
now titled the regional Utility Operational Coordination Guide (UtilityOCG). The UtilityOCG is currently
being reviewed by the Medical Health Authority (Vancouver Coastal Health and Fraser Health), which is
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a requirement for Water Services. Once this review is complete (including any revisions required), this
will be presented to REAC.
Action 3.4.3 ‐ Ensure liquid waste infrastructure and services are provided in accordance with the
Regional Growth Strategy and coordinated with municipal Official Community Plans
(Ongoing).
Metro Vancouver 2040: Shaping our Future (Metro 2040), the regional growth strategy, was adopted by
the Metro Vancouver Board as Bylaw 1136 on July 29, 2011 following unanimous approval by members.
Under Metro 2040 Strategy 1.1, Contain Urban Development within the Urban Containment Boundary,
Metro 2040 policy is to not extend regional sewerage services into lands with a regional Rural,
Agricultural or Conservation and Recreation land use designation unless specific public health or
environmental exceptions are met. Procedural guidelines have been established for Metro Vancouver
departments to coordinate the review of sewerage extension applications. This aligns the ILWRMP and
GVS&DD servicing with Metro 2040. Refer to Figure 14.

Strategy 3.5: Use collaborative management to address evolving needs
Action 3.5.1 ‐ Establish a new overarching committee, the Integrated Utility Management Advisory
Committee (IUMAC), to advise Metro Vancouver on plan implementation, particularly
from the perspectives of integrated planning and resource recovery across utility systems
(2010).
There have been no meetings of IUMAC since 2013.
Given the differences in issues and objectives between solid waste and liquid waste management, the
benefits of IUMAC as one overarching committee were not being realized. To address this Metro
Vancouver investigated alternatives. In March 2015, Metro Vancouver recommended that the Utilities
Committee assume the liquid waste management advisory roles of IUMAC whereas the Zero Waste
Committee would assume the solid waste management advisory roles. At the same time, Metro
Vancouver would continue to receive input from organizations and individuals that had been considered
on IUMAC. On June 22, 2015, the Ministry of Environment agreed that IUMAC be discontinued with its
role assumed by the Utilities and Zero Waste Committees.
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Figure 14 RGS Urban Containment Boundary
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Action 3.5.2 ‐ Continue to receive advice from the Environmental Monitoring Committee (EMC) and
Stormwater Interagency Liaison Group (SILG) as subcommittees under IUMAC (Ongoing).
The EMC and SILG continued to meet regularly in 2015 and 2016. Major EMC activities included
comment and advice on:










the ongoing review of the ambient, receiving environment, and recreational water quality
monitoring programs,
the development of the EDOs associated with upgrade of the Northwest Langley WWTP,
the impacts of the Wastewater Systems Effluent Regulation on Metro Vancouver,
the update on the new North Shore WWTP,
the findings of the SSO modeling,
the monitoring and risk assessment,
the results of the sediment surveys in the vicinity of the selected CSO outfalls,
the development of lower‐cost higher‐efficiency methods for testing and monitoring, and
ILWRMP progress on SSO and CSO actions.

Major SILG activities for this reporting period included comment and advice on:









an on‐going exchange of municipal experience regarding watershed health,
resilient rainwater management and sustainable service delivery,
best practices for management of stormwater and source control,
implementation of the Adaptive Management Framework for Stormwater and reporting on
progress of municipal Integrated Stormwater Management Plans (ISMPs) to the MOE,
development of a region‐wide baseline for on‐site rainwater management and associated model
by‐law,
climate change projections and adaptation plans,
natural asset management strategy, and
Pollution Watch and Salmon Habitat Restoration programs.

Action 3.5.3 ‐ Use the Burrard Inlet Environmental Action Program and the Fraser River Estuary
Management Program Management Committee (BIEAP‐FREMP) as the senior level forum
for discussion of policy and assessment of the scientific work related to the plan, and for
resolving toxicity concerns and any disputes among its members related to implementing
the Plan (Ongoing).
As of March 31, 2013 BIEAP‐FREMP ceased operation. As members of the former BIEAMP‐FREMP
committee sit on Metro Vancouver’s Environmental Monitoring Committee, a forum for senior agencies
to provide input on Metro Vancouver’s environmental initiatives continues.
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Action 3.5.4 ‐ Biennially produce a progress report on plan implementation for the distribution to the
Ministry of Environment that: (a) summarizes progress from the previous two years on
plan implementation, for all Metro Vancouver actions, including the status of
performance measures, (b) includes summaries and budget estimates for proposed
LWMP implementation programs for the subsequent two calendar years (By July 1st
biennially)
The first biennial report under the ILWRMP, covered the three year period 2010‐2012 to address the
transition from the previous LWMP. The second biennial report under the ILWRM covers the period
2013‐2014. This is the third biennial report under this plan and covers the period 2015‐2016.
A total of four biennial reports were produced under the previous LWMP approved in 2002.
Action 3.5.5 ‐ Hold a public accountability session based on the biennial reports (Actions 3.5.4 and
3.5.8) by making the report available through Metro Vancouver’s website and by holding
a special meeting of the Metro Vancouver Waste Management Committee to receive
public comments and input on the report (Biennially).
A public accountability session was held following the submission of the last biennial report – there
were no registered speakers or any delegates who wished to provide comments to the Metro Vancouver
Utilities Committee regarding the biennial report. One written comment was received as online
feedback on the biennial report.
Another public accountability session will be scheduled with the Metro Vancouver Utilities Committee.
Details of public session location and date will be posted on the Metro Vancouver website once they
have been determined.
Action 3.5.6 ‐ Report directly to the Ministry of Environment annual progress on integrated stormwater
management plan implementation and all occurrences of sanitary sewer overflows (By
March 1st annually).
The third annual report under the IWLRMP was submitted to the Ministry of Environment on March 1,
2016 as the Interim Report: 2015. It included a figure showing locations and volumes of all wet weather
sanitary sewer overflows and municipal ISMP progress for 2015. The annual reporting for 2016 is
included in this biennial report.
Action 3.5.7 – In collaboration with members and the Ministry of Environment, undertake a
comprehensive review and update of the Plan on an eight year cycle (Every eight years).
Review of the LWMP was completed with the approval of the IWLRMP by the Minster of Environment in
2011. The next review of the ILWRMP is to be in 2019.
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Ministerial Conditions
Ministerial Condition 1 – The ministry supports upgrading to secondary level treatment the Lions Gate
Wastewater Treatment Plant by 2020 and Iona Island Wastewater Treatment Plant as
soon as possible, but no later than 2030 and not contingent on the availability of senior
government funding. The Ministry of Environment is not a funding agency. While I
understand the cost of the upgrades is significant, they are necessary to meet current
environmental standards. The Ministry will support Metro Vancouver pursuing senior
government and alternative funding options, but cannot guarantee any provincial
commitment in that regard, nor compromise the Ministry’s mandate to protect the
environment.
A full cost estimate for the Lions Gate Secondary WWTP (now renamed the North Shore WWTP) was
developed during the Project Definition Phase. The estimated cost for the program is $700 million, with
$620 million allocated for the new treatment plant, $60 million for conveyance works and $20 million
for decommissioning the existing wastewater treatment plant. Metro Vancouver has executed a $212.3
million funding agreement with the Federal Government and as of the end of 2016 was pursuing grant
funding from the Province (A $193 Million grant was received in March 2017).
Ministerial Condition 4 ‐ Metro Vancouver must use receiving environmental and effluent monitoring
data from combined sewer overflow (CSO) and sanitary sewer overflow (SSO) in the
regional system to interpret the overall status of CSOs and SSOs. Metro Vancouver will
continue the fate and effects studies on CSOs with the Clark Drive location and other
significant sites as determined by the Environmental Management Committee. Metro
Vancouver will establish similar studies representative of significant SSO locations, in
particular the Cloverdale, Katzie and Lynn locations. The interpretation and assessment
should demonstrate whether there has been any improvement or degradation along
with any measures taken to address such discharges. Metro Vancouver will report out in
the Quality Control Annual Report.
Sanitary Sewer Overflows
Auto‐sampling monitoring kiosks were installed between 2010 and 2014 at the Cloverdale Pump Station,
Serpentine River, Katzie Pump Station, 225th Street Pump Station, Lynn Branch Siphon, MacKay Avenue
and Braid Street SSO outfalls, and at the Bellevue and 15th Street SSO sites to obtain sanitary sewer
characterization data at these locations.
Table 9 lists the location of auto‐sampler kiosks, the number of samples collected from each kiosk and
the number of samples associated with an SSO occurrence in 2015 and 2016.
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Table 9 SSO Characterization 2013‐2014
Number of Samples
Collected

Number of samples
Associated with SSO
Occurrence

2015

2016

2015

2016

0

0

0

0

0

0

0

0

0

0

0

0

3

0

1

0

225 Street Pump Station

9

4

9

4

Lynn Branch Siphon

8

0

6

0

Mackay Avenue Outfall

8

0

3

0

Braid Street Outfall

11

2

11

2

6

0

0

0

Auto‐sampler Location

Cloverdale SSO Tank
Influent
Cloverdale SSO Tank
Effluent
Serpentine River*
Katzie Pump Station
th

Bellevue @ 15

th

* There are no SSO discharges to the Serpentine River

A screening level human health and ecological risk assessment of potential management options for
SSOs at Cloverdale, Katzie, and 225th Street Pump Stations, and Lynn Branch Siphon was completed in
2013. In 2015, an update of the 2013 risk assessment was completed using data from higher trigger
level events, collected between January 2012 and May 2014. No major change from the previous
assessment in 2013 was identified. Thus, the SSO management strategies for Lynn, Cloverdale and Katzie
SSOs are in progress as agreed with the Ministry of Environment at the April 23, 2014 Metro Vancouver‐
Ministry of Environment meeting, and as outlined in the 2015 Biennial report.
A screening level human health and ecological risk assessment of potential management options for
SSOs at Braid Street Outfall, Mackay Avenue Outfall, and Hollyburn/Bellevue at 15th Street was
completed in 2016, using data collected between October of 2012 and November of 2015. The draft risk
assessments were presented to the Environmental Monitoring Committee in late 2016.
In addition to the risk assessment, a critical evaluation to identify improvement opportunities to the
sanitary sewer overflow and associated receiving environment monitoring programs was completed in
2015. The results of this evaluation were presented to the Environmental Monitoring Committee and
recommendations are being incorporated into the monitoring programs.
Combined Sewer Overflows
The CSO Receiving Environment Monitoring Program includes determination of receiving environment
water quality; sediment monitoring, chemical analysis and toxicity testing; and benthic invertebrate
community structure assessments. Metro Vancouver conducted receiving environment effects surveys
for the Balaclava, Cassiar and Manitoba CSOs in 2014 and 2015 and initiated the same for the Clark Drive
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CSO in 2016. Findings of the 2014 and 2015 studies were presented to the EMC and are under review.
The Clark Drive CSO report is in preparation. Metro Vancouver’s CSO discharge monitoring and
characterization work is discussed under Ministerial Condition 6.
Ministerial Condition 5 – Metro Vancouver is encouraged to continue to build upon previous studies
associated with studying endocrine‐disrupting chemicals, persistent organic pollutants
and other micro‐contaminants found in the wastewater by developing source control
initiatives through education (for example, target outreach), regulation and inspection
programs.
Please refer to action 1.1.2 of this report.
Ministerial Condition 6 – Metro Vancouver will continue the receiving and ambient monitoring
programs specified in the approved 2002 LWMP, including, but not limited to,
recreational water quality (beach monitoring); monitoring near the outfalls for all five
wastewater treatment plants, including the extensive deep sea monitoring near the Iona
Island plant; and CSO effluent quality and monitoring of small urban streams relating to
impacts from urbanization and stormwater.
Monitoring Programs
Metro Vancouver conducts receiving and ambient environment monitoring programs in areas where
water quality has the potential to be affected by wastewater and stormwater discharges. The
information and data collected from the monitoring work are used to provide baseline environmental
quality data, determine whether the discharges meet water quality guidelines and site‐specific
objectives, develop indicators of environmental change, characterize changes in environmental quality,
and evaluate trends within the monitoring areas over time.
Ambient environment monitoring programs are established for the southern portion of the Strait of
Georgia, lower Fraser River, Burrard Inlet and Boundary Bay. Receiving environment programs include
recreational water quality monitoring and monitoring in the vicinity of wastewater treatment plant
outfalls, SSO and selected CSO discharge points. In addition, monitoring is done to characterize the
discharge quality of combined and sanitary sewer overflows.

Ambient Environment Monitoring
The Strait of Georgia ambient environment monitoring program was initiated in 2004. Due to the
program’s vast scope and complexity, the first 10 years of the program were conducted in partnership
with the Department of Fisheries and Oceans, Institute of Ocean Sciences (IOS). Upon conclusion of the
collaboration with IOS in 2013, Metro Vancouver has continued the monitoring program with the
University of British Columbia (UBC) Department of Earth, Ocean and Atmospheric Sciences. In 2015,
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UBC and Metro Vancouver jointly submitted a five‐year Natural Science and Engineering Research
Council of Canada (NSERC) Collaborative Research and Development (CRD) proposal and a grant was
subsequently awarded in the summer of 2016. The five‐year program’s objective is to understand the
scale of Metro Vancouver’s Iona WWTP marine outfalls’ footprint, and pathways, cycling, fate and
variability of organic material and contaminants.
The Fraser River, Burrard Inlet, and Boundary Bay ambient environment monitoring programs are
intended to evaluate the effects of point and non‐point source discharges in the Region to receiving
water bodies. Each program operates on a five year cycle and consists of water column monitoring every
year, sediment monitoring on a two to five year cycle and biota monitoring on a five year cycle. A review
of each program is carried out on a five year cycle. Monitoring results are compared to applicable
environmental criteria. The plans and results of all monitoring programs are regularly discussed by the
Environmental Monitoring Committee. Table 10 outlines the work completed in 2015 and 2016 for these
ambient monitoring programs.
Table 10 Environmental Monitoring Program
Program

Program
Initiation

Ambient Environment Monitoring Programs
(component conducted in each year)
2015
2016

Strait of Georgia

2004

Contaminant Dispersion and
Removal report

Contaminant Dispersion and Removal Report ‐
in preparation

Fraser River

2003

Burrard Inlet

2007

Water
Program assessment
Water
Sediment

Water ‐ in progress
Sediment
water – report in preparation
Program assessment

Boundary Bay

2009

Water

Water – report in preparation
Sediment ‐ report in preparation

Strait of Georgia Ambient Monitoring
The fate and transport of critical pollutants in the Strait of Georgia is largely controlled by water column
conditions (circulation, mixing, biological productivity, turbidity). Continued effort has been devoted to
qualify the underlying circulation and mixing in the Strait and the dispersion of Fraser River fresh water
and suspended particles. While the size of the Fraser River plume is dependent on river flow, the plume
location is largely influenced by wind direction.
The surface and near surface water properties (temperature, salinity, chlorophyll) in the southern Strait
of Georgia are strongly influenced by the Fraser River plume. Both in and out of plume water properties
and timing of the spring bloom have been established since 2003. Long‐term trends of intermediate and
deep‐water properties (temperature, salinity, dissolved oxygen) of the Strait of Georgia have been
extended using the latest archival data. In general, observed long‐term changes are small compared to
seasonal and inter‐annual variability. Conditions in 2015 were somewhat anomalous in comparison with
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those observed in previous years. Mean temperature rose quite dramatically in 2015 at both
intermediate and deep waters. In addition, the winter inflowing Pacific water was noticeably fresher
(i.e. with lower salinity) and had significantly lower dissolved oxygen (DO) in early 2015.
Water column concentrations of two classes of persistent organic contaminants (Polybrominated
diphenyl ethers (PBDEs) and Polychlorinated biphenyls (PCBs)) have been measured at five stations in
the Strait. The dissolved PBDE concentrations are fairly uniform and are higher compared to
measurements a decade ago, likely due to their increased usage mainly as flame‐retardants. The
particulate PBDE concentrations are highly variable. The latest measurements confirm the shift from a
higher presence of PCBs to a higher presence of PBDEs in the Strait of Georgia.
Weekly effluent samples from Iona Island WWTP have been analysed for cadmium and silver
concentrations from September 2014 to December 2015. The total cadmium concentration in effluent
is found to be similar to the dissolved cadmium concentration in the incoming Pacific water; therefore,
the Iona Island WWTP outfall is unlikely to have an impact on cadmium levels of the Strait of Georgia
seawater. The total silver concentration in effluent is about two orders of magnitude higher than the
silver concentration in the incoming Pacific water. An analytical method was also developed to
determine the organic complexation of copper, to assess its potential toxicity.
In 2016, the scope of the Strait of Georgia Ambient Monitoring program was broadened to include
quantification of contaminant bioaccumulation across the food web to determine the fate and
ecological impact of selected organic substances and metals discharged into the Strait of Georgia.
Phytoplankton biomass at five depths was measured in June and August, 2016. Zooplankton samples
from the entire water column were also collected. These samples were used for developing and testing
methods to determine (a) zooplankton biomass and species composition, (b) amino acid stable isotope
analysis, and (c) particulate organic matter isotopes, lipids, fatty acid, and PCB/PBDE. The 2016 findings
are currently under review.
Fraser River Ambient Monitoring
Water quality is monitored annually within one meter below surface at seven sites within the
geographic region of Metro Vancouver. Water samples are collected once a week for five consecutive
weeks during the annual low flow period (February‐March). Sediments are monitored at eight sites once
in five years, and fish tissue and health are monitored once in five years in three areas.
2015 and 2016 Fraser River Water Monitoring Results
The water quality and chemistry monitoring results were compared with applicable Fraser River Water
Quality Objectives, BC Water Quality Guidelines, or Canadian Council of Ministers of the Environment
(CCME) Canadian Environmental Quality Guidelines. Results in 2015 mostly met the applicable receiving
water quality objectives or guidelines, with the exceptions of total copper, total manganese and total
iron in one to three weeks at most sites. Total copper concentrations were above the 30‐day average
objective at all sites. These elevated total metals concentrations were associated with total suspended
solids due to high river flows. Dissolved metals concentrations were considerably lower.
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In 2016, concentrations of all measured Fraser River water quality parameters met the applicable
objectives or guidelines. Total copper concentrations were equal to the objectives (maximum in one
sample and 30‐day average) within the limits of analytical precision near McDonald Slough. In 2016,
concentrations of total metals did not show a strong association to total suspended solids, but were
generally higher at the river mouth.
In 2016, the Fraser River Ambient Water Monitoring Program report included City of Surrey Fraser River
tributary data from 2014 to 2016. Data from four tributaries (Manson Canal, Bolivar Creek, Bonaccord
Creek, and 196 Street Outfall) were compared with BC Water Quality Guidelines. Concentrations of
dissolved oxygen, E. Coli., enterococci, iron, copper, and zinc periodically did not meet BC guidelines.
Spatial patterns have been relatively consistent over the 14‐year period of the program. Average
concentrations for specific conductance, ammonia, nitrate, fecal coliforms, total suspended solids, total
phosphorus and total metals (copper, iron, zinc) increased from upstream to downstream.
No statistically significant temporal trends in ambient water quality were observed over the 14 years of
ambient water quality monitoring, with one exception. The 2016 analyses identified significantly
decreasing concentrations of total phosphorus at the river’s mouth, but not at the other five monitoring
stations. This suggests that the observed decrease might have been influenced by phosphorus
concentrations in the Strait of Georgia.
2016 Fraser River Sediment Monitoring Results
In 2016, the third cycle of sediment monitoring was conducted at eight Fraser River sites; and included
stable carbon and nitrogen isotopes analyses and toxicity testing using the amphipod Hyalella azteca.
A total of 51 measured substances have Fraser River Water Quality Objectives (for sediment), BC Water
Quality Guidelines (for sediment), Federal Environmental Quality Guidelines (FEQG), or CCME Canadian
Environmental Quality Guidelines. Of these, 43 (84%) had concentrations below the locally applicable
limit at all sites. All sites had 4 to 7 parameters that did not meet objectives or guidelines, but many
were equal to the benchmarks within the limits of analytical precision. Substances not consistently
meeting objectives or guidelines included arsenic, chromium, copper, nickel, total low molecular weight
polycyclic aromatic hydrocarbons (LPAH), naphthalene, pyrene, and dioxin/furan toxicity equivalents
(TEQs). The highest arsenic and copper concentrations were measured near Ewen Slough, while the
highest PAHs and carbon‐normalized PCBs and dioxin‐furan toxicity equivalents (TEQs) were measured
near MacDonald Slough.
Toxicity testing with the amphipod Hyalella azteca showed significantly reduced survival in sediment
from the two estuarine locations (Ewen Slough and McDonald Slough). However, depending upon the
salinity sensitivity of the strain of Hyalella used for this study, salinity might have contributed to low
survival. Only freshwater controls were used; therefore, it was not possible to confirm if salinity was a
contributing factor. Stable carbon and nitrogen isotope results in sediment were consistent with
observations from the 2012 ambient fish survey. Similar stable carbon isotope signatures were identified
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in Peamouth chub from the Main Stem and North Arm and they differed from signatures in Peamouth
chub from the Main Arm.
Although the number of data points is limited, arsenic concentrations appear to be increasing in the
Main Stem at Barnston Island and Sapperton Bar.
Fraser River Ambient Monitoring Program Assessment
The objectives of the program assessment were to review and interpret the findings of the Fraser River
Ambient Monitoring Program with respect to the overall health of the Fraser River in the context of
Metro Vancouver liquid waste and storm water discharges, and to identify data gaps and areas for
improvement in the program.
An overall review of the data between 2008 and 2013 indicates that the environmental health of the
Fraser River is good (based on the CCME Water Quality index (WQI) calculations). Lead levels in
sediments have decreased significantly since the 1980s. Elevated PBDE concentrations in water,
sediments and fish have been observed in the urbanized area of the lower Fraser River (Main Arm). No
major changes were recommended to the program.
Burrard Inlet Ambient Monitoring
Water quality is monitored annually near surface and near bottom at seven sites of Burrard Inlet. Water
sampling is done weekly for five consecutive weeks in October‐November. Sediment quality is
monitored every two to three years and was monitored in April 2015 at the same seven sites in Burrard
Inlet.
2013‐2015 Burrard Inlet Water Column results:
The water quality and chemistry results for the 2013 Burrard Inlet water column samples were
compared with Burrard Inlet Water Quality Objectives, BC Water Quality Guidelines and CCME Canadian
Environmental Quality Guidelines. Results mostly met the 23 applicable receiving water quality
objectives or guidelines, with the exceptions of dissolved oxygen (in some surface and most bottom
water samples), copper, phenols, boron, and mercury.
The analytical method used for total phenols analysis, measures both naturally occurring and
anthropogenic phenols. The levels measured are consistent throughout Burrard Inlet including Indian
Arm North, indicating that measured levels are likely associated with naturally occurring phenols. In
2014 and 2015, the analytical program included a scan of phenol plus 26 anthropogenic phenols
(chlorophenols, nitrophenols and methylphenols). In 2014, pentachlorophenol was detected in one
sample at three different sites; and in 2015 in one sample. Concentrations were well below the
pentachlorophenol BC guideline, and no other anthropogenic phenols were detected.
Boron exceeded the BC guideline at all sites each year. However, concentrations measured are typical
for coastal marine waters, and as such are of no concern.
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Total copper concentration was above the maximum Burrard Inlet Water Quality Objective in one
sample in 2013, attributable to high TSS. In 2014, it was occasionally above the maximum objective at
two sites (Central Harbour and Port Moody Arm), and above the 30‐day average at Port Moody Arm.
Measured copper concentrations were below the objectives in 2015.
In 2013, total mercury exceeded the 30‐day average objective in near surface waters at the North Outer
Harbour site. One sample, a suspected outlier, with a high concentration of total mercury caused the
exceedance. Mercury concentrations in 2014 were below the applicable objectives and guidelines. The
objectives do not apply to Port Moody Arm and Indian Arm. In 2015, total mercury was potentially
above the most restrictive BC 30‐day average guideline at Port Moody Arm, due to one sample. This
could not be verified because the guideline is dependent on methyl mercury concentration, which was
not measured.
The 2016 water column report is in preparation.
2015 Burrard Inlet Sediment Monitoring Results:
The chemistry results for the Burrard Inlet sediment samples collected in 2015 were compared with
applicable Burrard Inlet Water Quality Objectives (for sediment), BC Water Quality Guidelines (for
sediment), Federal Environmental Quality Guidelines (FEQG), or CCME Canadian Environmental Quality
Guidelines. A total of 46 measured substances have an applicable water quality objective or guideline.
Of these, 34 (74%) had concentrations below the locally applicable limit at all sites. The remaining
parameters had concentrations above the objective or guideline in at least one sample from one or
more sites. These parameters include arsenic, chromium, copper, lead, mercury, nickel, zinc,
acenaphthylene, dibenz(a,h)anthracene, dioxins and furans, DDD (total) and DDT (total). Inner Harbour
and Central Harbour sites had the fewest parameters above the applicable guidelines, while Indian Arm
South had the most.
The 2015 Burrard Inlet Sediment Monitoring Program results revealed consistent patterns in the
distributions of monitored substances: Fecal coliforms, coprostanol and cholesterol occurred in the
highest concentrations at the Inner Harbour. Generally, the highest concentrations of copper, lead,
mercury, silver and zinc were present at Port Moody Arm and Indian Arm South. The highest
concentrations of PAHs occurred at Central Harbour and Port Moody Arm. The highest concentrations of
carbon‐normalized PCBs were present in the Central Harbour. Dioxins and furan concentrations were
relatively similar at all locations, although the lowest concentrations were observed at Indian Arm
North.
Comparison of the 2015 sediment monitoring results with historical data indicated generally decreasing
concentrations of copper, lead, mercury, and zinc. Total PAHs concentrations appear to have been
decreasing steadily, since the earliest available data in 2002, at all locations.
Burrard Inlet Ambient Monitoring Program Assessment
The objective of the program assessment was to review and interpret the findings of the Burrard Inlet
Ambient Monitoring Program, with respect to the overall health of Burrard Inlet in the context of Metro
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Vancouver liquid waste and stormwater discharges, and to identify data gaps and areas for
improvement.
An overall review of the data between 2007 and 2013 indicates that the environmental health of
Burrard Inlet is good to fair (based on the CCME Water Quality index (WQI) calculations).
Concentrations of copper, lead, mercury, silver, zinc and PAHs have declined since the mid‐1980s, as
have liver lesions in English Sole. However, the presence of vitellogenin in male fish throughout the inlet
in 2012 indicate exposure to endocrine disrupting compounds. Elevated PBDE concentrations in
sediments have been observed in the Outer Harbour and in fish in the Inner Harbour and elevated
bacteria levels have been observed in the Inner Harbour. It was recommended to continue the program
so that changes from the implementation of secondary treatment at new North Shore Wastewater
Treatment Plant in 2020, and any other improvements can be documented.
Boundary Bay Ambient Environment Monitoring
In 2015 and 2016, water quality was monitored at ten marine sites in two seasons per year. Water
sampling was done weekly for five consecutive weeks in July‐August during the dry weather and in
October‐November during the wet weather. Sediment quality was monitored in December 2016 at
eleven marine sites. The 2016 water and sediment monitoring reports are under preparation and the
findings of the 2014 biota and sediment monitoring program are under review.
2014 – 2015 Boundary Bay Water Column Results
The analytical results for the 2014 and 2015 Boundary Bay marine water column samples were
compared with the Boundary Bay Water Quality Objectives and BC Water Quality Guidelines. Results
generally met the applicable water quality objectives or guidelines, for most parameters. The main
exception was boron, which exceeded the BC guideline, as has been the case in all previous years of this
study. All boron results were consistent with typical boron concentrations in Canadian coastal marine
waters, and as such are of no concern. In addition, in 2014 and 2015, measured levels of cadmium,
copper, chromium (VI), zinc, pH, and dissolved oxygen in marine waters on at least one occasion did not
meet the applicable guidelines or objectives.
Recreational Water Quality Monitoring Program
Metro Vancouver monitors the bacteriological quality of recreational waters on a weekly basis starting
in April and throughout the bathing season from May to September. Both bathing (swimming) and non‐
bathing beaches are monitored. The number of sampling sites and beach locations increased from 100
sampling sites at 38 locations to 117 sampling sites and 41 locations (Figure A‐18). Escherichia coli
bacteria are used as an indicator of fecal contamination to determine the safety of recreational waters
for both primary and secondary contact recreational activities such as swimming, windsurfing,
waterskiing, boating and fishing. The weekly results are forwarded to the Health Authorities and Beach
Operators. The Health Authorities make the decision regarding the safety of recreational water in the
region and the need to post a beach use advisory at a given beach.
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The bacteriological quality for primary‐contact recreation was not met for all bathing beaches in 2013
and 2014 (Table 14, page 80 of this report). While for non‐bathing beach areas, the monitoring data
indicated that False Creek and Gary Point met the working guideline limit for secondary or incidental‐
contact activities in 2013, but not in 2014 which it was exceeded at all False Creek locations.
Monitoring Programs Associated with Wastewater Treatment Plant Discharges
Monitoring and assessment programs associated with discharges from Metro Vancouver’s wastewater
treatment plants include: Iona Deep‐Sea Outfall Receiving Environment; Lions Gate Outfall Receiving
Environment; and the Receiving Environment for Metro Vancouver’s Fraser River Wastewater
Treatment Plant Outfalls.
Iona Deep‐Sea Outfall Receiving Environment Monitoring Program
Metro Vancouver continued with its annual water‐column monitoring of the regulatory initial dilution
zone (IDZ) boundary as a component of the overall environmental monitoring program for the Iona
Deep‐Sea Outfall. The purpose of the monitoring program is to establish compliance with water quality
guidelines at the boundary of the IDZ. Currently, there are no site‐specific objectives available for the
Strait of Georgia, and the BC Water Quality Guidelines apply.
In 2015 and 2016, water quality near the sediment surface (bottom‐water) was within average ranges
for coastal marine environments. Sediment biotic indicators of organic enrichment have shown some
changes at the near‐field stations. As in previous years, the changes in the benthic infaunal community
were predominantly driven by the prevalence of opportunistic polychaetes and the absence of one
organism sensitive to disturbance. Further monitoring of the area will provide additional information to
help determine significance of these observations, and if they are solely outfall related, are due to short‐
or long‐term changes in oceanographic conditions, or are due to a combination of these or other factors.
Lions Gate Outfall Receiving Environment Monitoring Program
The receiving environment monitoring program for Lions Gate includes annual water column and
sediment effects monitoring.
Metro Vancouver continued with its annual water‐column monitoring of the regulatory initial dilution
zone (IDZ) boundary as a component of the overall environmental monitoring program for the Lions
Gate Outfall. The purpose of the monitoring program is to establish compliance with water quality
objectives and guidelines at the boundary of the IDZ.
In the fall, water samples are collected from within the effluent plume at the boundary of the IDZ as well
as two reference stations. In 2015 and 2016, results met applicable receiving water quality objectives or
guidelines, except for dissolved oxygen and boron. For dissolved oxygen, the concentrations at the IDZ
boundary were similar to concentrations measured at the reference areas. For boron, the guideline was
not met at any of the reference locations, and its concentration in the effluent discharge was less than
the guideline. Observed boron concentrations are a result of natural background conditions in the
marine environment.
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In 2015 and 2016, water quality within the Lions Gate study area was within average ranges expected
for urban coastal marine environments. The Lions Gate receiving environment is confounded by multiple
anthropogenic sources, which combined with the complex and unpredictable hydrographic mixing, and
currents in the area, make it difficult to find evidence of the zone of influence of the outfall.
The monitoring program for sediment effects includes sediment and bottom‐water quality evaluation
studies relative to chemistry, bacteriology, and a comprehensive benthic infaunal community structure
evaluation. The study area increased from 16 to 17 monitoring stations located in inner and outer
Burrard Inlet and outside Burrard Inlet.
Similar to findings observed in the Iona monitoring area, sediment biotic indicators of organic
enrichment have shown some changes. Spatial patterns of these indicators and other contaminants
were not clearly linked to changes in benthic infaunal community structure. Although benthic infaunal
communities differed among stations, “pollution‐tolerant” taxa were rarely found and are not increasing
in abundance. Further monitoring of the area will provide additional information to help determine
significance of these observations and if they are outfall related, or due to long‐term fluctuations in
oceanographic conditions, or are due to a combination of these and/or confounding factors present in
Burrard Inlet.
Receiving Environment Monitoring Program for Metro Vancouver’s Fraser River Wastewater
Treatment Plants
Metro Vancouver continued with its annual water‐column monitoring of the regulatory IDZ boundary as
a component of the receiving environment monitoring program for Metro Vancouver’s secondary
wastewater treatment plants discharging into the lower Fraser River. The objective of this monitoring is
to assess compliance with applicable water quality guidelines and site‐specific objectives.
Monitoring is focused at the Annacis Island WWTP outfall, as the previous attempts to monitor the
receiving environment near the Lulu Island and NW Langley WWTPs were unsuccessful due to the highly
transient nature of their outfall discharge plumes. The Annacis effluent discharge rate is substantially
greater than at either the Lulu Island or Northwest Langley WWTPs; consequently, indicators of
potential effects, if present, would likely be detected first in the Annacis Island WWTP receiving
environment. In 2014, a pilot study was initiated to determine if previously identified conditions near
the Lulu Island WWTP outfall have changed.
During both the December 2014 and February 2015 pilot water column monitoring surveys, bacteria
proved to be ineffective indicators of the effluent plume. Although the use of ammonia as an indicator
of the plume was more successful, it still proved to have limited utility. In December 2014, only one
sample captured the effluent plume, and in February 2015, five samples (or less than 30% of the
IDZ/near‐field samples collected) had ammonia concentrations indicative of capturing the plume.
The pilot sediment monitoring results indicated somewhat better success. Sediment Enterococci
concentrations at the near‐field sampling site were somewhat higher than those at the reference area.
Conversely, there was little difference between near‐field and reference area concentrations for fecal
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coliforms and E. coli. However, sediment concentrations of coprostanol, were higher at the near‐field
sampling sites than at the reference sites.
Water and sediment quality results were compared with Fraser River objectives, British Columbia
guidelines and federal guidelines. All guidelines and objectives were met with the following exceptions:
dissolved oxygen, total suspended solids and total copper in water samples, and naphthalene, arsenic,
chromium, copper and nickel in sediment samples.
However, depending on the parameter and matrix, concentrations were similar between IDZ/near‐field
and reference sites, concentrations were lower in the effluent, or the concentrations measured were
within the limits of analytical precision, indicating that these exceedences had little to do with the
WWTP effluent discharge or were likely insignificant. Results of this study have been shared with Metro
Vancouver’s Environmental Monitoring Committee.
At the Annacis WWTP, water samples are collected from within the effluent plume at the boundary of
the IDZ as well as three reference stations upstream of the Fraser River trifurcation near the SkyTrain
Bridge in New Westminster in winter during low river flows. In 2015 and 2016, monitoring was also
conducted in the late summer to assess the attainment of effluent disinfection. All parameters at the IDZ
boundary met the applicable Fraser River objectives, and where comparison with provincial and federal
guidelines was possible, the guidelines were mostly met. There were no upward or downward temporal
trends in water quality at the IDZ boundary of the Annacis Island Outfall.
Combined Sewer Overflow Monitoring Program
Metro Vancouver monitors for the occurrence, duration and volume of combined sewer overflows at
each of its 19 CSO sites at 15 locations, including the addition of the New Westminster CSO Storage
Tank’s overflow. Overflow water quality is also monitored at select CSO locations and rotated over an
approximate five‐year cycle. In 2015 and 2016, Metro Vancouver characterized the discharge quality of
selected CSOs to Burrard Inlet and the Fraser River. These are summarized by Table 11. Volumetric
estimates of CSOs are not indicative of the quantity of sanitary sewage in the overflow, as the overflow
volume is primarily stormwater. Metro Vancouver maintains a database on its CSO discharge quality.
Targeted monitoring parameters include fecal coliform bacteria, conventional parameters, metals, and
selected organics as well as periodic toxicity testing. The CSO samples collected and tested for acute
toxicity to rainbow trout were not toxic.
Table 11 Number of Samples Collected at each CSO Location 2015‐2016
CSO Location
Chilco / Brockton
Heather
Macdonald
Clark Drive #2
Manitoba
Borden

2015
7
2
0
6
‐
‐

2016
‐
5
4
2
3
4
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Recreational Water Quality Monitoring Program
Metro Vancouver monitors the bacteriological quality of recreational waters on a weekly basis starting
in April and throughout the bathing season from May to September. Both bathing (swimming) and non‐
bathing beaches are monitored. A total of 116 and 115 sites were monitored across 41 beach locations
in 2015 and 2016, respectively and are shown on Figure 15. Escherichia coli bacteria are used as an
indicator of fecal contamination to determine the safety of recreational waters for both primary and
secondary contact recreational activities such as swimming, windsurfing, waterskiing, boating and
fishing. The weekly results are forwarded to the Health Authorities and Beach Operators. The Health
Authorities make the decision regarding the safety of recreational water in the region and the need to
post a beach use advisory at a given beach.
The bacteriological quality for primary‐contact recreation areas met the applicable Health Canada
guidelines for all bathing beaches with the exception of Whytecliff Park and Wreck Beach – Trail 7
(Oasis) in 2015 and 2016, respectively. At non‐bathing beach areas, only False Creek East did not meet
the applicable secondary use recreation guideline in 2015. Results are included in Table 14, on page 80.
The number of days beaches exceeded the recreational water quality guideline or a swimming advisory
was issued by the Health Authorities in 2015 and 2016.
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Figure 15 Metro Vancouver Recreational Water Quality Monitoring Locations (2015‐2016)
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Figure 16 Metro Vancouver CSO Locations (2015‐2016)
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Ministerial Condition 7 – Member municipalities will, with MV planning and coordination, and to the
satisfaction of the Regional Manager, develop a coordinated program to monitor
stormwater and assess and report the implementation and effectiveness of Integrated
Stormwater Management Plans (ISMPs). The program will use a weight‐of‐evidence
performance measurement approach and will report out in the Biennial Report. The
Regional Manager may extend the deadline for completion of ISMP by municipalities
from 2014 to 2016 if satisfied that the assessment program could result in improvement
of ISMP and protect stream health.
In order to facilitate development of a cost‐effective, coordinated and consistent approach that will
address the regulatory requirement to comply with Ministerial Condition 7, a Monitoring and Adaptive
Management Framework for Stormwater was prepared and submitted to the Ministry of Environment.
On December 30, 2014, the Ministry of Environment accepted the Monitoring and Adaptive
Management Framework submission, and as such, extended the deadline for completion of ISMPs by
municipalities from 2014 to 2016. In 2015 and 2016, watershed health monitoring in accordance with
the Monitoring and Adaptive Management Framework has been ongoing in the region by municipalities
and Metro Vancouver. In late 2016, Metro Vancouver conducted watershed health monitoring in Still
Creek and Chines Creek; the results are under review. Refer to Volume 2 for Municipal action progress.
Ministerial Condition 8 – Bypass conditions that occur at wastewater treatment plants will be reported
out in the annual quality control report. The report on each activity will include a
description of the event, cause, environmental effect and monitoring that occurred and
any mitigation measures undertaken to prevent reoccurrence and remediate detrimental
environmental effect.
Please refer to the Quality Control Annual Reports available on Metro Vancouver’s website:
http://www.metrovancouver.org/services/liquid‐waste/plans‐reports/reports/Pages/default.aspx .
Ministerial Condition 9 – The ILWRM has a goal of protecting public health and the environment. In
keeping with this goal and to ensure alignment with other national, provincial and
regional initiatives, Metro Vancouver and member municipalities are encouraged to: (a)
Have local land use planning consider the direction provided by the ISMPs, (b) Consider
how the degree, type and location of land development within a drainage can affect the
long‐term health of the watershed, (c) Consider how to protect the stream, including the
riparian areas that exert an influence on the steam, from long‐term cumulative impacts;
and (d) Use scenarios and forecasting to systematically consider environmental
consequences/benefits of different land use approaches prior to build‐out (for example ,
Alternative Future type approaches).
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Metro Vancouver continues to facilitate the SILG and RPAC forums where member municipalities
explore options on shared policy and technical issues such as land use planning, land use interactions,
and ISMPs.
Ministerial Condition 10 – Metro Vancouver will continue to consult with First Nations during the
implementation of the Plan – in particular, engaging, as appropriate, with First Nations
likely to be impacted by the secondary upgrades.
Metro Vancouver’s Process for Information‐Sharing and Engagement with First
Nations on Construction Projects
In Canada, the duty to consult and accommodate aboriginal peoples arises when the Crown (federal,
provincial, and/or territorial) contemplates actions or decisions that may affect an aboriginal person’s
aboriginal or treaty rights.
The federal and/or provincial Crown may delegate procedural aspects of consultation to a proponent
who is seeking approvals for a project.
When seeking federal and/or provincial approval for its projects, Metro Vancouver carries out any
required Crown procedural aspects of consultation with First Nations. Metro Vancouver staff engage
with First Nations in the manner described below under the heading “Crown Regulatory Process.”
First Nations’ Cultural Heritage Investigation Permits are not regulatory permits and do not trigger the
Crown Regulatory Process.
When federal and/or provincial approval is not required, Metro Vancouver engages with First Nations
using the process described in the section under the heading “Non‐regulatory Engagement Process.”
CROWN REGULATORY PROCESS
Preliminary Design Stage
At the preliminary design stage of a project, Metro Vancouver staff:
1. Hire a professional archaeological consultant to conduct a high‐level review of the project site
by checking the provincial Remote Access to Archaeological Data (RAAD) system to determine if
any known archaeological sites fall within 50 metres of the project area.
2. Hire a professional archaeological consultant to conduct an AOA and provide advice with
respect to any specific archaeological concerns within the project area, if deemed necessary.
3. Prior to conducting an AOA, the Project Manager sends an introductory letter to those First
Nations whose Consultative Areas include the project site. The letter will introduce the project
and Metro Vancouver’s archaeological and/or other consultant(s), if such consultants have been
retained for the project.
The archaeological consultant may undertake a high‐level review and/or an AOA of the site to determine
if the proposed project site is within an area of low, moderate, or high archaeological potential. If the
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results indicate that the site is within an area of moderate to high archaeological potential, the
consultant will likely recommend an Archaeological Impact Assessment (AIA). A professional
archaeologist completes an AIA before or early in the detailed design stage.
Detailed Design Stage ‐ Engage Using the 3‐Step Process
Where an AIA is required to determine if there are artifacts/cultural sites at or near the project site, the
following 3‐Step Regulatory Process is implemented to allow time to modify the project design or
remove artifacts. Other triggers for the 3‐step process may include land tenure (e.g. projects located on
Crown land), Crown funding and/or a provincial or federal permit for which First Nation engagement is
required.
3‐Step Regulatory Process involves:
1. Letters signed by the Chief Administrative Officer to be sent by courier to the respective Chiefs
and Councils of those First Nations potentially affected by the project. The letters describe the
project, provide contact information, and specify a deadline for responses. The response
deadline allows First Nations at least 45 business days to respond;
2. Staff make follow‐up phone calls to those First Nations who were sent letters to ensure receipt
of the letters and to gauge if a response will be provided to Metro Vancouver; and
3. Staff send a follow‐up second letter by courier, signed by the CAO, to those First Nations who
were sent the first letter near the end of the deadline for responses as a courtesy reminder.
Staff track and record attempts to contact First Nations and comments or requests received from First
Nations in the project file. Metro Vancouver’s actions and responses to those inquiries are incorporated
into the official First Nations Engagement Report sent to the provincial Ministry, federal Department, or
Crown Agency issuing the permit(s) or responsible for project approval when the engagement process is
complete. Staff forward the final First Nations Engagement Report to Aboriginal Relations staff for
information and tracking.
For any requests from First Nations for capacity funding to review Metro Vancouver’s project
engagement referrals, staff seek advice from Aboriginal Relations staff.
As responses are received from First Nations, Metro Vancouver staff:
1. Respond to any technical or policy‐related questions and incorporate, where appropriate, First
Nations’ responses into the project;
2. Meet with First Nations to discuss any concerns and, if requested, provide a presentation;
3. Follow up on additional requests from First Nations, as required;
4. Provide a First Nations Engagement Report to the appropriate provincial Ministry, federal
Department or Crown agency(ies) on efforts to engage First Nations;
5. Proceed with the project after the established deadline for responses has passed;
6. Close the project’s response tracker following completion of the project or phases of the
project; and
7. Continue to update and to follow up on requests from First Nations.
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If no responses are received from First Nations, Metro Vancouver staff:
1. Provide a First Nations Engagement Report on First Nations engagement to the Crown and
monitor any further interests, responses, or engagement needs;
2. Prepare for the mobilization of the project, such as the start of the project or new phase of the
project; and
3. Close the project’s response tracker following completion of the project or phase of the project,
and file the information for reference purposes.
NON‐REGULATORY ENGAGEMENT PROCESS
If projects or plans do not trigger any Crown duty to consult with First Nations, then Metro Vancouver
determines if First Nations engagement, as set out below, is required.
First Nations engagement is required if:
1.
2.
3.
4.

An AOA is required for the project area;
A First Nation property is located either adjacent to, or in close proximately to the project site;
Any First Nation sensitivities are identified; or
A First Nation interest is publicly known.

Where First Nations engagement is required, staff:
1. Identify which local First Nations may be affected by the project;
2. Send out an initial project notification letter to those First Nations; and
3. Follow up on additional requests from First Nations, respond to any technical enquiries, and
undertake such measures including: the possible redesign of the project route, changing the
timing of proposed activities, commissioning additional archaeological work at or near the
project site, or other measures deemed appropriate.
If responses are received from First Nations, Metro Vancouver staff:
1. Respond to any technical or policy‐related questions and incorporate, where appropriate, First
Nations’ responses into the project;
2. Meet with First Nations to discuss any concerns and, if requested, provide a presentation;
3. Follow up on additional requests from First Nations, as required;
4. Close the project’s response tracker following completion of the project or phases of the
project; and
5. Continue to update First Nations who have responded to Metro Vancouver on the progress of
the project, new phases of the project and project completion.
If no responses are received from First Nations, Metro Vancouver staff monitor any further interests,
responses and engagement needs, and proceed with the project.
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Lions Gate Wastewater Treatment Plant
The site of the proposed new Lions Gate Secondary WWTP (now renamed the North Shore WWTP) is
within the traditional territories of 31 First Nations, Tribal Councils and Treaty Groups/Associations.
According to the province’s Consultative Areas Data Base, Metro Vancouver will need to engage with
nine Aboriginal organizations. Squamish Nation and Tsleil‐Waututh Nation will have specific interests,
and their claims are the strongest of the overlapping claims. The other seven First Nation organizations
include: Musqueam Indian Band, Sto:lo Tribal Council, Sto:lo Nation, Skawahlook First Nation,
Shxw’owhamel First Nation, Soowahlie First Nation, and Seabird Island Band. Metro Vancouver
corresponded with all potentially affected First Nations, advising of the project and engagement
opportunities.
In addition to letter notification, Metro Vancouver worked closely with the Squamish and Tsleil‐Waututh
Nations because their reserves are either directly impacted (Squamish) or close to (Tsleil‐Waututh) the
project site. Representatives from Squamish Nation and Tsleil‐Waututh Nation participated in the Lions
Gate Intergovernmental Advisory Committee (LGIAC) that met monthly.
Metro Vancouver also holds ongoing meetings with Squamish Nation representatives to discuss areas of
mutual interest with respect to the existing Lions Gate WWTP plant, the new Lions Gate Secondary
WWTP, conveyance and legacy agreements. In 2013, representatives of the Squamish Nation and Tsleil‐
Waututh Nation attended a study tour of four wastewater treatment plants in Washington State.
Metro Vancouver also co‐hosted Community to Community Forums with Tsleil‐Waututh Nation (in May
2015) and Squamish Nation (in July 2016).
In addition, since 2016, Metro Vancouver has periodically engaged in meetings with the Musqueam
Indian Band, Squamish Nation and the Tsleil‐Waututh Nation to present, discuss and seek input on
various construction and infrastructure projects.
Metro Vancouver has also corresponded with all of the other First Nations, Tribal Councils and Treaty
Groups/Associations that have traditional territories that lie within, overlap with, or have shared
interests within the project area, advising them of the project milestones and engagement
opportunities.
Iona Island Wastewater Treatment Plant and Highbury Interceptor
In December 2009, an emergency SSO occurred on Musqueam Indian Reserve No. 2 caused by a power
failure at the Iona Island WWTP.
The Musqueam Indian Band outlined its health and operational concerns to Metro Vancouver regarding
this matter. Three meetings took place in 2012 between Metro Vancouver and Musqueam to arrive at a
better mutual understanding of the causes of the incident and discuss ways for preventing similar
occurrences in the future as well as related issues. Those issues include servicing/maintenance of the
Highbury Sewage Interceptor located on Musqueam Indian Reserve No. 2 and associated odour
control/air quality issues.
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The parties continued to meet in 2013 and 2014 but decided that technical matters dealing with the spill
and resulting mitigation efforts would be dealt with through the establishment of a joint technical
advisory committee which will report out to the main committee consisting of Musqueam’s Band
Manager, Musqueam senior staff, the GVS&DD Commissioner, and Metro Vancouver senior staff. The
first joint technical advisory committee meeting took place in October 2014. Quarterly meetings have
been held since then between the parties at Metro Vancouver head office, and are scheduled to be held
through 2017.
Previous meetings have featured Metro Vancouver presentations and discussions with Musqueam
representatives on the:







Highbury Air Management Facility;
Odour data/management at IIWWTP;
meetings with representatives from the Vancouver Coastal Health Authority who have reviewed
the health effects of the proposed facility (Vancouver Coastal Health has provided a letter
expressing its support for the proposed Highbury Interceptor Air Management Facility Project
indicating that there is no health risk associated with the project);
reconstruction of the Highbury Interceptor Chamber;
Iona Island WWTP Solids Handling Project.

Currently, work on the wastewater and air quality issues continues at a technical level.
With the recent provincial announcement for the funding portion for the new Lions Gate Secondary
Wastewater Treatment Plant, the planning work can now begin on the Iona Island Secondary
Wastewater Treatment Plant. The upgrade to secondary treatment by 2030 and any possible capacity
expansion may also require additional land.
According to the province’s Consultative Areas Data Base, a total of 16 First Nations, Tribal Councils and
Treaty Groups/Associations will need to be engaged on this project. In addition to the Musqueam
Indian Band, these include: Squamish Nation, Tsleil‐Waututh Nation, Shxw’owhamel First Nation, Sto:lo
Tribal Council, Sto:lo Nation, Skawahlook First Nation, Soowahlie First Nation, Seabird Island Band,
Lyackson First Nation, Penelakut Tribe, Hul’qumi’num Treaty Group, Stz’uminus First Nation, Cowichan
Tribes, Halalt First Nation, and Lake Cowichan First Nation.
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Performance Measures
Goal 1: Protect Public Health and the Environment
WWTP Compliance
The overall performance of Metro Vancouver’s five wastewater treatment plants met most of the
Operational Certificate requirements. A review of the effluent monitoring program results showed the
percent passing in 2016 was 99.82% and 99.77% in 2015, with an average of 99.80%. Therefore, the
requirements listed in the operational certificates were met each year. The few exceptions, for example,
were the result of exceeding permitted load limits due to high flows through the plants and power
interruption.
Discharges Not Meeting Provincial Water Quality Guidelines
Site‐specific water quality objectives and guidelines were largely met at the boundary of the initial
dilution zones for Metro Vancouver wastewater treatment plants. For the few exceptions, none could
be attributed to the treatment plants.
Sanitary Sewer Overflows
Overflows from sanitary sewers fall into two categories: wet weather overflows due to excessive
amounts of rainfall and stormwater entering into sanitary sewers, and dry weather due to reasons other
than rainfall or stormwater.
While the Ministry of Environment has set a target for wet weather overflows not to occur for storms
associated with a statistical occurrence once every 5 years, high rates of rainwater inflow during and
after storms have led to overflows. These are shown in Figure 17 and Figure 18.
The locations and dates of dry weather overflows are shown in Figure 19 and Figure 20. These
overflows may be caused by equipment failure, power failure, or unexpected events such as sewer pipe
blockage and third party actions.
Combined Sewer Overflows
Combined sewer overflows occur during wet weather when there is insufficient combined sewer
capacity to handle additional stormwater inflows. Dry weather overflows from combined sewer systems
are reported as sanitary sewer overflows. These wet weather overflows are flow reliefs which redirect
the excess combined sewage and stormwater to the receiving environment. Combined sewer overflows
are listed in Table 12 and Table 13.
The Cities of Burnaby, New Westminster and Vancouver as well as the University Endowment Lands
continue to eliminate their combined sewers and replace them with separate storm sewers and sanitary
sewers. This process will eventually result in all sanitary sewage conveyed to the wastewater treatment
plants with stormwater redirected away; combined sewer overflows locations will ultimately discharge
only stormwater. In the meantime, the characteristics of the combined sewer overflows will continue to
slowly transform as there will be decreasing percentages of sanitary sewage mixed with stormwater.
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Figure 17 Wet Weather Sanitary Sewer Overflows 2015
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Figure 18 Wet Weather Sanitary Sewer Overflows 2016
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Figure 19 Dry Weather Sanitary Sewer Overflows 2015
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Figure 20 Dry Weather Sanitary Sewer Overflows 2016
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Table 12 GVS&DD CSO Summary 2015
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Table 13 GVS&DD CSO Summary 2016
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Beach Closure Days
Metro Vancouver monitors the bacteriological quality of recreational waters. The monitoring
information is shared with local health authorities and others, and is used by the health authorities to
determine the need to post notice of beach closures.
Table 14 Beach Closure Days in 2015 and 2016
Year / Beach

Days Guideline was Exceeded

Days Beach was Posted

Whytecliff

14

12

2015 – Non‐Bathing Beaches
False Creek ‐ East

52

‐

2016 – Bathing Beaches
Wreck Beach ‐ Trail 7 (Oasis)

8

7

2015 – Bathing Beaches

Goal 2: Use liquid waste as a resource
Energy and Materials Recovery
Metro Vancouver makes use of the biogas generated on‐site at its wastewater treatment plants to
provide treatment process heating and electricity for the plants. Table 15 provides a summary of the
energy recovered. Opportunities to increase biogas production are being explored and are discussed
under their respective actions starting on page 29.
Table 15 Energy Recovered for all 5 Wastewater Treatment Plants 2010‐2016
Year

Electricity Generated (kWh)

Total Biogas Used (GJ)

2010

39,934,650

247,919

2011
2012
2013
2014
2015
2016

42,108,590
38,692,239
40,106,181
41,317,709
39,012,898
41,142,259

239,773
300,163
424,109
477,732
505,333
522,179

Biosolids produced at the wastewater treatment plants are recovered for their nutrients and organic
matter for use in land restoration or as components in soil products, refer to
Figure 21. Quantities of biosolids generated at the wastewater treatment plants will continue to increase
as a result of population growth and treatment process upgrades.
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Figure 21 Recycled Biosolids Quantities from 1990 to 2016 (tonnes)

Volume 1: Metro Vancouver Report

81

Biennial Report: 2015 ‐ 2016
Integrated Liquid Waste and Resource Management

Goal 3: Effective, affordable and collaborative management
Daily Flows at WWTPs with Rainfall
How the sewer system responds to rainfall is indicative of whether there is too much rainwater entering
sanitary sewers from cross‐connected storm or building foundation drains. In sanitary sewer systems,
excessive amounts of stormwater add additional pumping and treatment costs, as well as consume
sewer capacity that has been dedicated to serve anticipated population growth. Figure 22 and Figure 23
show how sewage flows change at wastewater treatment plants in response to rainfall. Low flow trends
can be seen for all locations for summer months, with sharp response to autumn rainfall.
While high peak flows at the Iona Island WWTP are a normal response to rainfall for its combined sewer
system, the sharp peaks in flows at the Annacis Island WWTP indicate that there are still significant
amounts of rainwater entering its sanitary sewer system. This is due in part to combined sewers in New
Westminster as well as high I&I occurring in some sewers leading to this plant.
Similarly, the peak flows of the Lions Gate WWTP indicate that there are large amounts of I&I entering
the North Shore sewers and are a contrast to the limited rainfall responses shown at the Lulu Island and
NW Langley WWTPs.
Figure 22 Average 24‐hour Flows and Rainfall at WWTPs 2014 and 2015
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Figure 23 Average 24‐hour Flows and Rainfall at WWTPs 2015 and 2016

Wet Weather Peaking Factors at Key Metro Vancouver Monitoring Points
The magnitude of wet weather peaking factors varies with I&I rates and the tributary catchment size
(Table 16). Smaller catchments should have greater peaking factors than larger ones. The flow meter
locations are shown on Figure 9 to Figure 13 (pp 41‐45), and corresponding I&I estimates are shown by
Figure 1 to Figure 4 (pp 12‐15).
Due to the large catchment sizes, Metro Vancouver has not normalized the I&I estimates around the 1:5
year return period storm. Therefore, the estimates shown are strongly impacted by the differences in
rainfall volume and intensity for each reporting period. Consequently, a catchment may move up or
down within the I&I grouping categories due to different rainfall patterns. Municipal I&I estimates are
considered more reliable as the finer catchment resolution allows for I&I estimates to be normalized to
the 1:5 year storm return period. This permits better catchment‐to‐catchment and before‐and‐after
comparison.
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Table 16 Wet Weather Peaking Factors

Sewer Condition Inspection
Sewer condition inspection is part of an ongoing cycle of asset evaluation and repair. Keeping assets in
good repair reduces I&I, lowers pumping and treatment costs, and extends the lifecycle of existing
infrastructure investments. Metro Vancouver’s 500 km of sewers represent less than three percent of
the region‐wide total sewer network.
Table 17 Meters of Sewer Pipe Inspected and Renewed Annually

2012
2013
2014
2015
2016

Planned (km)

Actual (km)

Rehabilitated (km)

27.5
33
29.7
29.7
37

24.5
31
20.5
27.5
22.4

0.7
0
0.2
0
0.35
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Integrated Stormwater Management Planning
Integrated stormwater management plans (ISMPs) were initiated under the 2002 LWMP, with members
initially given 12 years to complete the development of these plans. From 2002 onwards, Metro
Vancouver has worked with the Stormwater Interagency Liaison Group to develop supporting processes
and material to help facilitate the ISMP development and implementation.
In 2010, through the updated LWMP, GVS&DD members reaffirmed their commitment to develop ISMPs
by the end of 2014, and implement these plans.
In 2014, a Monitoring and Adaptive Management Framework (AMF) was developed to fulfill Ministerial
Condition 7, which also allows for the extension of the ISMP completion deadline to 2016.
A summary of ISMP status by location is provided by Figure 24. ISMPs are not required for the entire
region; in general, they are not required for watersheds which are 20% or more rural or forested area.
Watershed specific details for ISMP progress are provided by each municipality in Volume 2: Municipal
Reports, under Action 3.4.7. In addition, watershed specific summaries were also reported as part of
the Interim Report: 2015.
As of the end of 2016, there are 86 ISMPs developed and in implementation phase and 18 ISMPs being
developed.
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Figure 24 ISMP Status as of December 31, 2016
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Financial
A summary of Metro Vancouver’s liquid waste budgets is provided in Table 18: details and context are
available at:
www.metrovancouver.org/about/programs‐budget/BudgetPublications/2015FinancialInformation.pdf.
Table 18: Liquid Waste GVS&DD Operating/Capital Budgets ($ Millions)
Actual

Type of Expenditure / Revenue:

Final
Budget
2013

Actual

2013

Final
Budget
2014

2014

Final
Budget
2015

Operations & Maintenance

$125.7

$117.1

Debt Service

$23.3

Contribution to Capital

Actual
2015

Final
Budget
2016

$136.0

$127.1

$140.8

$137.1

$141.1

$20.7

$15.4

$13.4

$16.1

$12.4

$14.7

$51.7

$51.7

$56.1

$56.1

$55.8

$55.8

$60.3

Total Operating Budget ‐
S&D (Expenditures)

$200.7

$189.5

$206.5

$196.6

$212.7

$205.1

$216.1

Municipal (S&D) Levy ‐ Liquid Waste

$180.0

$180.0

$185.9

$185.9

$192.3

$192.3

$200.3

User Fees

$2.5

$2.3

$2.6

$2,4

$2.5

$2.7

$2.4

Transfer from DCC reserves

$4.7

$6.5

$2.8

$4.6

$3.6

$5.4

$3.5

BOD‐TSS Industrial Charges

$7.7

$6.8

$7.8

$7.8

$7.6

$8.3

$8.5

Other External Revenues

$0.9

$1.3

$0.8

$1.2

$0.8

$1.2

$0.2

Other Funds / Reserves / Surplus

$4.9

$2.1

$6.6

$4.6

$5.9

$3.3

$1.2

subtotal ‐ other revenues/reserves

$20.7

$19.0

$20.6

$20.7

$20.4

$20.9

$15.8

Total Operating Budget ‐ S&D
(Revenues)

$200.7

$199.0

$206.5

$206.6

$212.7

$213.2

$216.1

Operational Surplus Sewerage &
Drainage

$9.5

Sewerage & Drainage Capital ‐
Expenditures

$78.6

$10.0

$40.1

$84.9

$7.9

$81.3

$92.1
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