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1. PROJECT DEFINITION OVERVIEW

Overall project timeline

December 31,

Project Design and New Plant
Definition Construction Operational

Federal and Provincial
Regulatory Deadline
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Project Definition Goals

Wastewater Community and Resource
Treatment Park Integration Recovery




Project Definition Design Considerations

ADAPTABILITY +
RESILIENCE

CLIMATE CHANGE
RESPONSE

FACILITY

C%“E“AE-PATY INTEGRATION
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DELIGHT HISTORY + CULTURE LIFE IN WATER LIFE ON LAND RECREATION



Evaluation Principles — Wastewater Treatment

» Effluent quality

* Flexibility for continuous improvement and innovation
» Ease of operation and maintenance

» Capital, operational and maintenance cost

» Adaptability and resiliency to climate change

» Staff safety and wellbeing



Evaluation Principles — Community and Park

Integration

» Ecosystem health of Salish Sea, the region and Fraser River
* |Improve habitat for fish, birds and other wildlife

* Footprint, visibility and esthetics

» AIr quality and odour emissions

* Light and noise pollution

» Recreational opportunities and improved access

» Cultural and traditional values

* Education, outreach and collaborative partnerships



Evaluation Principles — Resource Recovery

* Recovery and beneficial use of resources
* Circular economy benefits

» Partnerships and collaboration

* Energy generation

» (Greenhouse gas emission reduction



Questions?




2. LIQUID AND SOLIDS TREATMENT OPTIONS
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Liquid Treatment 1

— Secondary Treatment

LIQUID TREATMENT Secondary Treatment
e . , +  Effluent quality meets
with Chemical ,

regulatory requirements
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Liquid Treatment 2

— Tertiary Filtration

LIQUID TREATMENT

Wet Weather Flow

Tertiary Filtration
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Effluent quality meets
regulatory requirements +
tertiary filtration

Innovative biological
primary treatment

Highest recovery of carbon
for energy production

Medium operational and
maintenance intensity

Consolidated site layout
and medium footprint



Liquid Treatment 3

— Tertiary Membrane Bioreactors (MBR)

LIQUID TREATMENT | Tertiary MBR
_ et __4 " High Rate Ciaifcation } ______ - Tertiary effluent
| , I . .
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Solids Treatment 1

— Thermal Hydrolysis, Mesophilic Digestions & Cogeneration

SOLIDS TREATMENT

Solids from
Liquid Treatment

l

/ SOLIDS TREATMENT | \

4 Y

BIOGAS USE

Thermal Mesophilic
Hydrolysis Anaerobic
K Pretreatment  Digestion

— E|ectricity

KCogeneration/

—) Heat

>

LEGEND:
m——ep SOLIDS
e GAS

Class A Biosolids
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Thermal Hydrolysis Pretreatment +

Mesophilic Digestion

High temperature process
Class A biosolids (land application)

More biogas production and lower
biosolids production

Smaller digesters

More equipment & higher operational
and maintenance intensity

Cogeneration

Cogeneration to produce electricity and
heat for onsite use



Solids Treatment 2

— Thermophilic Digestion & Biogas Upgrade

SOLIDS TREATMENT Thermophilic Digestion
« Class A biosolids (land application)
o * Biogas production
/ SOLIDS TREATMENT \ /B|0GAS USE\ Blogas U rade

 Biogas upgraded to produce

I ____, Biomethane to biomethane for injection to natural gas
Natural Gas Grid . .
D grid and offsite use
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Solids Treatment 3

— Waste-to-Energy

SOLIDS TREATMENT Waste-to-Energy

Solids from °
Liquid Treatment

1 [
/ SOLIDS TREATMENT \

M
|

AT, » Heat and Electricity

I
K Waste-To-Energy /

LEGEND: » Ash
e SOLIDS
el GAS
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No biogas production
No dewatered biosolids

Ash production with potential beneficial
use

Heat and electricity production for
onsite use

Maintenance intensive



Questions?




3. OVERVIEW OF NEW PLANT LAYOUTS
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Concept 1- Secondary Treatment

LIQUID TREATMENT
_ et Weather l,w_[ Wﬁ;;{:g;ﬁggggmgﬂ_ L Key Features
| L e l + Secondary clarification
I I S : :
. maller digesters with THP
RELIMINARYTREATMEN\ I 4 PRIMARY A / SECONDARY TREATMENT \ : g
From | TREATMENT I « Secondary effluent that meets
|

Existing To _
Fraser = ﬁ N2 A= | = ' > Existing regulatory requirements

Siphons

Grit Inclined Plate Activated Secondary
Kcreenlng Removal/ \_ Setting K Sludge Clarificatiory Resource Recovery Opportunities
‘ * Reclaimed water
SOLIDS TREATMENT - Effluent heat recovery

4 N : oy
" soups TREATMIENT N BIOGAS USE ety N B|ogas —> Electr|c|ty and heat
« Class A biosolids

ﬁ .
Thermal Mesophilic = :
Hydrolysis Anaerobic . —) Heat
Pretreatment  Digestion / kCogeneratlonj
LEGEND:
e ;I(c)lﬁllj)Ds p Class A Biosolids
> GAS

Liquid Waste Committee



Concept 1 - Site Layout
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Concept 2 — Tertiary Filtration
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Concept 2 - Site Layout
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Concept 3 — Tertiary Membrane Bioreactor (MBR)

LIQUID TREATMENT
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Concept 3 - Site Layout

e |
P

o
.-

¥ ?@W ..'l}l
/Mrestfnent [
/ // . T g
L oy
| Prelimipary
Trestnneris:

S )

o T reatment Confrol X 3

ek

Liquid Waste Committee



Comparing Annual Solids and Organics Discharge

35,000 -
30,000 +
©
0 25,000 -
©
o
S 20,000 -
c m Total Suspended
2 Solids (TSS)
S 15,000 -
E = Organic (BOD)
-
c 10,000 -
C
<
5,000 A
0 - B
Untreated Existing Plant Secondary Effluent Tertiary Filtration Tertiary MBR
Wastewater Effluent Effluent Effluent

Concept 1 Concept 2 Concept 3
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Net Energy Use

400,000

350,000

300,000

250,000

200,000

150,000

Annual Net Energy Use (GJ/year)

100,000

50,000

Equivalent to Energy for
1930 Homes

Equivalent to Energy for
90 Homes
]

Concept 1

Equivalent to Energy for
2870 Homes

Concept 2
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Greenhouse Gas Emissions

Annual GHG Emission (tonnes of CO,e/year)

20,000

15,000

10,000

5,000

-5,000

-10,000

Equivalent to GHG from
1650 Cars

Concept 1

Equivalent to GHG from
3320 Cars

Equivalent to GHG from
1060 Cars

Concept 2

Liquid Waste Committee

Concept 3



Comparison of Options

Criteria Concept 1 Concept 2 Concept 3

Base Secondary Tertiary Filtration Tertiary MBR

Operational Complexity Medium Low

Maintenance Requirements Low

Health and Safety Risks Low

Odour Release Risks Medium Low
Footprint Medium Small
Technological Innovations Mediun High

Capital Cost (2020 Dollars) Lowest Medium
Annual Operating Cost Medium Lowest

Liquid Waste Committee



Summary of Analysis

Concept 2 provides:

« Tertiary filtered effluent that surpasses secondary treatment
standards

* Lowest energy consumption

* Highest potential for energy production
 Lowest greenhouse gas emissions

« Simplest operation and maintenance

* Lowest health and safety risks

* Lowest capital and O&M costs

* Highest flexibility for future adaptation

Liquid Waste Committee



Questions?




4. STRATEGIES FOR NEW PLANT
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Existing Plant

* 60 years old (built from 1959 to 1963)
* Additional stages added in 1973, 1978, 1981 and 1985
» Effluent pump station & deep outfall 32 years old (built 1988)




Recent Upgrades to Solids Treatment

Recent upgrades:
» Digester retrofits and mixing upgrades
* Biogas piping upgrades
» Solids handling building
» Biosolids dewatering facility (2021)



Staging Plant Implementation

Key considerations for construction of new plant:
» Useful life of existing assets
* Flexibility for future innovation

* Regional biosolids dryer potentially operational prior to
2030

* Reduce capital cost

Opportunity to stage implementation of Concept 2 by
reusing solids treatment



Risk of Reusing Solids Treatment

* Not designed to seismic standards

* Maintaining operations while retrofitting is challenging
» (Concrete surfaces require refurbishment

* Constructed below future flood levels



Staging Strategy for Concept 2

* New liquid treatment
» Upgrade existing solids treatment |

» Utilize new solids handling and
dewatering facilities

- Excess biosolids to new regional S qease it
biosolids dryer g E G e

» Potential savings by deferring
cost of new digesters

* Flexibility to adopt Hydrothermal
Liquefaction technology in the
future

&
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5. PARK INTEGRATION and HABITAT
ENHANCEMENT
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lona Beach Regional Park




lona Beach Regional Park
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The Fraser River Basin

The Fraser River Basin drains
more than a quarter of British
Columbia, and supports more
salmon runs than any other river
In the world

FRASER source: Rivershed Society
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Salmon Migration Routes

-————

WINTERING
GROUNDS

BRITISH
COLUMBIA

FRASER
RIVER

SUMMER
FEEDING GROUNDS

e K k X FRASER RIVER
WATERSIED

source: Cohen Commission
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Pacific Flyway

PACIFIC FLYWAY
IMPORTANT BIRD AREAS (IBA)

| Seabirds

STIKINE RIVER DELTA, USA
Important for passage

waders including 164,480

estern Sandpiger

Wading / Shorebirds
Birds of Prey

I waterfowl
I Land Birds

COPPER RIVER DELTA, USA
An important staging site for
passage waders including
4100,000 tern Sandpiper

and 950,000 Dunlin

%

UPPER BAY OF PANAMA, PANAMA
One of the most important

areas for migratory waders in the Americas
1,091,000 Western Sandpiper, 165,000
Semipalmated Sandpiper and

30,000 Semipalmated Plover

BOUNDARY BAY - ROBERTS BANK |
- STURGEON BANK
(FRASER RIVER ESTUARY), CANADA

30,500 American Wigeon and
29,000 Dunlin in winter; 500,000
Western Sandpiper on passage

LAGUNA DE ITE, PERU
Animportant coastal with large
numpoers of wintering Elegant Tern

HUMEDALES DE PACOA, ECUADOR |
A series of coastal lagoons hesting 20.000 \
to 30,000 Wilsen's Phalarope each winter

Liquid Waste Committee source: National Geographic



Ecosystems of lona Island
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Disconnected Salmon Migration
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Connected Salmon Migration
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ECOLOGICAL PRIORITIES
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PARK CONNECTION OPPORTUNITIES

Enhance park ecology

Improve circulation, connections and visitor experience
Opportunities for education, recreation programming
Park expansion (access to more area)

Sea level rise and climate change mitigation

SRESAE Sl

New partnerships and community connections



Habitat Enhancement and Park Integration

Musqueam
' Cultura! Pavilion

7
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Sea Island
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Tidal Flats
1000 (biofilm habitat)
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6. RESOURCE RECOVERY OPPORTUNITIES

Inputs Potential Products

Reclaimed Water

Electricity
Wastewater
St Heat
a%:%' %_ﬂ;@f"h "“ L 0 N
lona Island
S Wastewater Treatment
Plant ~ 4 Biofuel

Trucked Liquid Waste
Nutrients / Biosolids
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Reclaimed Water (4§

* Potential for 500 ML/day of reclaimed water

« Equivalent to 40% of Metro Vancouver
drinking water supply

e Onsite use

Tank cleaning and wash down
Grey water in O&M building

o QOffsite use

Irrigation (e.g. golf courses, parks)
Tollet flushing

Venhicle washing

Construction activities

Industrial uses

Liquid Waste Committee
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Reclaimed Water — Potential Demand

Musqueam
Indian Band

City of Vancouver

Canada POSt | ~lonalsland "

Wastewater
Treatment Plant

.-g;.d'l" 1!
~"-;r" 539"

{3

City of Richmond
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Effluent Heat Recovery 4

Heat recovery from plant effluent

* Onsite heating and cooling
needs

« Export to district energy
system

* Equivalent to heating energy
use of 50,000 apartment
units

Legend

e Cistrict Energy Man

Liquid Waste Committee
Potentia Distnct Energy Zone




Renewable Natural Gas ‘

Biofuels
» Biogas upgrade to biomethane/renewable
natural gas (RNG) with injection to natural
gas grid
* Equivalent to 3,500 household served
» 2,800 cars taken off the road

» Offset 85% of Corporate GHG emissions

Biogas upgrade system
at Surrey Biofuel Facility

Liquid Waste Committee



Biocrude ‘

* Pilot testing hydrothermal liquefaction

Wastewater
(HTL) technology at Annacis Island Biomass
WWTP
» Lower capital and O&M costs
* Revenue potential Biocrude

* Equivalent of taking 3,500 cars off the
road annually

* Displace 1,400 truck loads of biosolids

annua” Low Carbon : : ;
y Fuel “,fsﬁﬂ‘:.%
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Nutrients (&

» Biosolids for land application
* Nutrient recovery opportunities through struvite crystallization
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7. COMMUNITY ENGAGEMENT

 GVS&DD Board
(LWC, Regional Parks)

 VSA members

* Residents and businesses
» Special interests
 Musqueam Indian Band

Technical Workshop 4, Musqueam Indian Band, July 24, 2019
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What We’'ve Heard

* Increase treatment level
| « Reduce odour

» Reduce plant lighting

* Maintain access to park

* Replace and create new

ek habitat
L. M - Coordinate removal of

existing lagoons with new
habitat

* Maintain Musqueam views

Community Workshop 1, January 9, 2019, Richmond

Liquid Waste Committee



Engagement Activities (2020)

January 29 Government agencies & NGOs re: fish migration opportunities

February to April Community associations (Vancouver, Richmond, UBC & UEL)

February to April Musqueam Indian Band: staff, Chief and Council, Community Meeting #2
February 14 Student Sustainability Conference (Vancouver/Richmond)

February 15 Marpole-Oakridge Family Day event (Vancouver)

February/March Vancouver Sewerage Area municipalities

March Meeting with Vancouver Airport Authority

March 31 Community Workshop #2 (Richmond)

April NGOs: Georgia Strait Alliance, birders and naturalists

May 9 Richmond Public Works Open House

June 21 Burkeville Daze on Qea.dsland, Richmond



COMMITTEE & ENGAGEMENT OVERVIEW (2020)

February 7 Liquid Waste Committee
Present design concepts. No decision sought.

February - April Community Engagement
Design concepts

February 22 Council of Councils
Design concepts

March 11 Regional Parks Committee
Park integration and habitat enhancement

June Liquid Waste Committee and GVS&DD Board
Recommend preferred concept, review input received.
Seek approval.

November Liquid Waste Committee and GVS&DD Board
Present final Project Definition Report and Indicative Design.
Seek approval.

Liquid Waste Committee



Questions?




8. NEXT STEPS

» Complete Indicative Design
* Planning for habitat enhancement projects

» Determine design and construction
procurement options

* Pilot plant options for advanced
wastewater treatment for micropollutant
removal

Liquid Waste Committee
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