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Project: Comox Valley Landfill Expansion and Leachate Treatment Strategy
N/Ref: 21044

Option 5 - On-site treatment including VoC excess water (max treatment capacity of 2500 m®/d)

Approximate  Total calculated (excluding

Description il LAl quantity (B) taxes) (C=AxB)

1.0 [Equalization pond

1.1 |Topsoil removal Sg.m $ 4.00 14000] $ 56,000.00

1.2 |Excavation cub.m $ 17.00 20000( $ 340,000.00

1.3 [Geosynthetic liners Lin.m $ 17.00 10000( $ 170,000.00

1.4 |Barrier and fence Lin.m $ 150.00 900| $ 135,000.00
Excavation and backfilling of the key anchor for the installation of Linm

1.5 [geomembranes ' $ 17.00 600| $ 10,200.00

1.6 [Manholes and underground piping (HDPE) global $  75,000.00 1 $ 75,000.00

1.7 |Stone 50-250 mm (basin walls and bottom) cub.m $ 40.00 1300 $ 52,000.00
SUBTOTAL-Item 1.0 $ 838,200.00

2.0 |On-site treatment plant

2.1 [preparation and excavation for on-site treatment global $ 285,000.00 1| $ 285,000.00
SBR Process treatment supply (Blowers, aeration grid, swing canter, chemical

2.2
dosing systems, membrane filtration, transfer pumps, etc.) global $ 975,000.00 1 $ 975,000.00

2.3 |Process piping global $  230,000.00 1$ 230,000.00

2.4 [Concrete basins and insulated covers global $ 400,000.00 11 $ 400,000.00

2.5 |Operational building global $ 515,000.00 1]'$ 515,000.00

2.6 [Mechanic global $  115,000.00 1 $ 115,000.00

2.7 |Electricity global $ 115,000.00 1% 115,000.00

2.8 |Leachate heating system (boiler, heat exchanger etc.) global $ 300,000.00 1 $ 300,000.00

$ 2,935,000.00

SUBTOTAL-Item 2.0 $ 11,684,445.46

3.0 |Treated leachate storage pond and Infiltration bed for ground discharge

3.1 |Infiltration bed (excavation, gravel, CPVC piping, etc.) global $ 1,000,000.00 1| $ 1,000,000.00
SUB-TOTAL $ 13,522,645.46
Contingency 25%| $ 3,380,661.36

$ 16,903,306.82
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Customer: CVRD

Project: Comox Valley Landfill Expansion and Leachate Treatment Strategy

N/Ref: 21044

Option 6 - Off-site treatment with equalization pond and pretreatment
Brent Road facilities (CVYWPCC)

Approximate

. Total calculated (excluding taxes )
quantity

Description Unit price (A)

1.0 |Equalization pond (10,000 m’)

1.1  |Topsoil removal Sg.m S 4.00 7000[ $ 28 000.00

1.2 Excavation cub.m S 17.00 10000| $ 170 000.00

1.3 |Geosynthetic liners Lin.m S 17.00 5000( $ 85 000.00

1.4  |Barrier and fence Lin.m S 150.00 450( $ 67 500.00
Excavation and backfilling of the key anchor for the Lin.m

1.5 linstallation of geomembranes ) S 17.00 300| $ 5100.00

1.6 |Manholes and underground piping (HDPE) global S 75 000.00 1 $ 75 000.00

1.7 |Stone 50-250 mm (basin walls and bottom) cub.m S 40.00 650( $ 26 000.00
SUBTOTAL-Iltem 1.0 S 456 600.00

2.0 Pre-treatment with aerated lagoons

2.1 Lagoons (including liners and stone) unit S 120 000.00 2| $ 240 000.00

2.2 |Aeration (12 @ 30 HP) global S 400 000.00

2.3 Electrical work global S 50 000.00
SUBTOTAL-Item 2.0 S 690 000.00

3.0 Pumping and conveyance of leachate

3.1 Main pumping station unit S 200 000.00 1 $ 200 000.00

3.2 NPS 4 inches PEHD forcemain m S 120.00 8900( $ 1068 000.00

3.3  |Airvalve chamber unit S 30 000.00 10[ $ 300 000.00
SUBTOTAL-Item 3.0 S 1568 000.00
SUB-TOTAL S 2 714 600.00
Contingency 25% S 678 650.00
TOTAL S 3393 250.00
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Customer: CVRD

Project: Comox Valley Landfill Expansion and Leachate Treatment Strategy

N/Ref: 21044

Option 6 - Off-site treatment with equalization pond and pretreatment
Brent Road facilities (CVYWPCC)

Approximate

. Total calculated (excluding taxes )
quantity

Description Unit price (A)

4.0 [Operation costs

4.1 |Sewer use fees m3 s 034 61000 $ 20 740.00

42 |Energy $ 78 144.00
Aerators MWh S 48.00 1563| S 75024.00
Pumping stations MWh S 48.00 65| S 3120.00

43 |Chemicals S 31153.29
Phosphoric acid kg s 3.15 8999 s 28347.29
Antifoamant kg S 4.60 610| s 2 806.00

4.4  [Maintenance unit S 39 036.50
Annual maintenance costs S 4 836.50
Pumps unit S 250.00 4] S 1 000.00
Dosing pumps unit S 12.00 2| S 24.00
Valves unit S 62.50 5| S 312.50
Aerators unit S 250.00 12| S 3 000.00
Blowers unit S 250.00 0| $ -
Electronic system unit S 500.00 1 s 500.00
Replacement costs (annual basis) S 34 200.00
Pumps unit S 1 000.00 4] s 4 000.00
Dosing pumps unit S 100.00 2] s 200.00
Valves unit S 600.00 5| S 3 000.00
Aerators unit S 2 250.00 12| S 27 000.00
Blowers unit S 640.00 0| $ -
Electronic system unit S - 1] s -

45 Manpower man-hour S 28.00 832| $ 23 296.00
SUBTOTAL-ltem 4.0 S 192 369.79
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Indicator Leachate treatment options
weight On-site Off-site
Factor Criteria Indicator Option #1 Option #2 Option # 3 Option #4 Option #5 Option #6
high ht = Pre-treatment +Village of On-site treatment incl. VoC S Off-site treatment at Brent Road
(GhErEg SBR+Discharge to ground MBBR+Discharge to ground i s Pre-treatment +South Sewer Plant | 1 o ¢ o caument incl, VOt excess fte treatment at Brent Ro:
more important Cumberland plant wastewater Facility (Comox)
Total Score
Points 128 128 127 137 124 156
Pts per M$ 11.0 10.9 19.3 20.8 7.3 215
Costs Capital costs Sub-total 4552000 $ 4677000 $ 2748250 $ 2748250 $ 16 903 300 $ 3393250 $
Annual operation costs ~ Sub-total 351940 $ 354440 $ 192370 $ 192370 $ 192370 $
20 year lifespan Total 11590 800 $ 11765 800 $ 6595 650 $ 6595 650 $ 16 903 300 $ 7240650 $
G d Water Protection Regulati G d Water Protecti G d Water Protection Regulati
N N Ground Water protection Regulation rou.r\ AR M I rount . ater _m ection No discharge to ground No discharge to ground rou.r\ ater Protection Regulation No discharge to ground
Regulatlons Regulations . 4 requirements Regulation requirements requirements
requirements No net effects No net effects No net effects
Low net effects Low net effects Low net effects
E ding of the 5% rule of thumb > E ding of the 5% rule of thumb >
Respect of the dilution ratio (5% rule No discharge to sewer No discharge to sewer HESEIE ORI Y [T EIE T HESERIE ORI 0 [T EE T No discharge to sewer Dilution ratio of 1% to 2%
3 10% Moderate net  10% Moderate net
of thumb) No net effects No net effects No net effects No net effects
effects effects
MOoE acceptabilit 4 Not prefered option for MoE Not prefered option for MoE Not prefered option for MoE Prefered option for MoE Not prefered option for MoE Prefered option for MoE
P Y Moderate net effects Moderate net effects Moderate net effects No net effects Moderate net effects No net effects
21 21 19 27 21 33|
Site design & § . 3 - 12 months 12 months 2 months 2 months 12 months 2 months
R Site design Duration of building phase 3 N N N
operations High net effects High net effects Moderate net effects Moderate net effects High net effects Moderate net effects
Relatively complex systems to be Relatively complex systems to be  Relatively simple systems to be Relatively simple systems to be Relatively complex systems to be Relatively simple systems to be
Risks associated with closeout phase 3 started (treatment) started (treatment) started (pretreatment & pumping)  started (pretreatment & pumping)  started (treatment) started (pretreatment & pumping)
Moderate net effects Moderate net effects Low net effects Low net effects Moderate net effects Low net effects
Grey energy. of construction materials Treatment plant must be built: requires Treatment plant must be built: Pretreatment must be built but Pretreatment must be built but Treatment plant must be built: Pretreatment must be built but
and processing systems (energy N i B requires high amount of grey treatment is performed by off-site  treatment is performed in a facility . . A X treatment is performed by off-site
required by manufacturing processes and 2 high amount of grey energy P A . . . - requires high amount of grey energy o )
N N energy facilities already running which will be built for municipal uses . facilities already running
transport, from the extraction of raw High net effects N High net effects
3 " y High net effects Moderate net effects Moderate net effects Moderate net effects
materials to the delivery on site)
High dilution factor at treat t
S Variations in load must be avoided for  Variations in load must be avoided Larger treatment plant can cope with Larger treatment plant can cope with Variations in load must be avoided '? " ution factor @ . reatmen
. Flexibility and robustness: tolerance to . - ) o . ) o . - facility allows for varying loads and
Operations . 4 better treatment efficiency for better treatment efficiency varying loads within a certain range  varying loads within a certain range for better treatment efficiency
varying loads and flows flows
Moderate net effects Moderate net effects Low net effects Low net effects Moderate net effects
No net effects
N . No modifications required in
" N N . Leachate flows integrated in . a
Impact on downgradient wastewater On-site treatment On-site treatment Upgrade required . On-site treatment treatment plant operation
3 N wastewater plant design
treatment plant No net effects No net effects High net effects No net effects procedures
Moderate net effects
Low net effects
Leachate collection and complet Leachate ion and Leachate ion, pretreatment  Leachate collection, pretreatment  Leachate + municipal wastewater  Leachate collection, pretreatment
Operational energy needs 2 treatment treatment and pumping to VoC plant and pumping to South Sewer plant  collection and complete treatment  and pumping to South Sewer plant
Moderate net effects Moderate net effects Low net effects Low net effects High net effects Low net effects
Relatively high mass of sludge produced Relatively high mass of sludge Relatively low mass of sludge Relatively low mass of sludge High mass of sludge produced during Relatively low mass of sludge
Mass of sludge to be handled 2 during treatment produced during treatment produced during pretreatment produced during pretreatment treatment generated during pretreatment
Moderate net effects Moderate net effects Low net effects Low net effects High net effects Low net effects
20 20 27 30 16 37
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Indicator Leachate treatment options
weight On-site Off-site
Factor Criteria Indicator Option #1 Option #2 Option # 3 Option #4 Option #5 Option #6
high ht= Pre-treatment +Village of On-site treatment incl. VoC excess  Off-site treatment at Brent Road
IEIEEG SBR+Discharge to ground MBBR+Discharge to ground u Pre-treatment +South Sewer Plant o
more important Cumberland plant wastewater Facility (Comox)
Socio- All facilities built on-site. The property  All facilities built on-site. The All facilities built on-site. The All facilities built on-site. The All facilities built on-site. The All facilities built on-site. The
" . . ... Predicted changes in perceptions of is masked by trees all around its roperty is masked by trees all roperty is masked by trees all roperty is masked by trees all roperty is masked by trees all roperty is masked by trees all
economical  Visual impact of the facility ges In percep 3 " Y (AR 15 T Y property is ma Y (PR (B ey Y [FOCER (S e vV propertyisima: Y
landscapes and views perimeter around its perimeter around its perimeter around its perimeter around its perimeter around its perimeter
aspects Low net effects Low net effects Low net effects Low net effects Low net effects Low net effects
Operation of treatment systems Operation of treatment systems  Operation of pre-treatment systems Operation of pre-treatment systems Operation of treatment systems Operation of pre-treatment systems
Impact on local economy  Number of jobs created 2 requires full-time attendance requires full-time attendance requires part-time attendance requires part-time attendance requires full-time attendance requires part-time attendance
Moderate (positive) effects Moderate (positive) effects Low (positive) effects Low (positive) effects Moderate (positive) effects Low (positive) effects
Relatively bad perception of project
Relative level of approval by local because of status and size of VoC
Public acceptance ) PP ¥ 4 Moderate net effects Moderate net effects Moderate net effects Moderate net effects Moderate net effects
community plant
High net effects
. - On-site treatment does not affect CVRD On-site treatment does not affect On-site treatment does not affect
Project acceptance within . .
CVRD CVRD treatment team perception 3 treatment team CVRD treatment team No net effects High net effects CVRD treatment team Low net effects
No net effects No net effects No net effects
29 29 23 18 29 24
Wastewater plant may not be able
o H g Treated leachate released into Treated leachate released into
. N B to cope with leachate as extra N
Surface water y Predicted effects on surface water No release in surface water No release in surface water ) . surface water at wastewater plant  No release in surface water surface water at wastewater plant
Surface water quality . . 4 inflow, potential effects on surface
resources quality on- and off-site No net effects No net effects ) outlet No net effects outlet
water quality at outflow
Low net effects Low net effects
Moderate net effects
L . Equalization pond and aeration Equalization pond and aeration Equalization pond and aeration Equalization pond and aeration Equalization pond and aeration
Equalization pond and aeration lagoons N . N . N . a 3 a 3
) . . N 5 . lagoons may alter on-site drainage lagoons may alter on-site drainage  lagoons may alter on-site drainage  lagoons may alter on-site drainage  lagoons may alter on-site drainage
Surface water quantity ~ Change in drainage areas 2 will change on-site drainage patterns
Low net effects patterns patterns patterns patterns patterns
Low net effects Low net effects Low net effects Low net effects Low net effects
16 16 12 16 12
Geology & Predicted effects to groundwater Treated leachate released into Treated leachate released into No contact between leachate and No contact between leachate and Treated leachate released into No contact between leachate and
hvd | Groundwater quality quality at property boundaries and off-| 4 groundwater groundwater groundwater groundwater groundwater groundwater
ydrogeology site Low net effects Low net effects No net effects No net effects Low net effects No net effects
8 12 12 8 12|
Atmospheric Possible emissions from equalization Possible emissions from Possible emissions from equalization Possible emissions from equalization Possible emissions from equalization Possible emissions from equalization
. Odour Predicted odour emissions 3 pond equalization pond pond pond pond pond
environment Low net effects Low net effects Low net effects Low net effects Low net effects Low net effects
Impact of predicted air emissions (incl Emissions from leachate aeration and  Emissions from leachate aeration ~ Emissions from leachate aeration Emissions from leachate aeration Emissions from leachate aeration Emissions from leachate aeration
. 5 P P 3 . ) trucks (haulage of residual sludge to and trucks (haulage of residual and trucks (haulage of residual and trucks (haulage of residual and trucks (haulage of residual and trucks (haulage of residual
Air quality dust and combustion) on local air 2 ) N - - - - - - . B . B
Lalits landfill for disposal) sludge to landfill for disposal) sludge to landfill for disposal) sludge to landfill for disposal) sludge to landfill for disposal) sludge to landfill for disposal)
quality Low net effects Low net effects Low net effects Low net effects Low net effects Low net effects
Combustion of biogas/propane inthe  Combustion of biogas/propane in  No significant source of greenhouse  No significant source of greenhouse Combustion of biogas/propane in No significant source of greenhouse
Greenhouse gas emissions 3 boiler the boiler gas gas the boiler gas
Low net effects Low net effects No net effects No net effects Low net effects No net effects
. . . . Blowers Blowers No significant source of noise No significant source of noise Blowers No significant source of noise
Noise Predicted site-related noise 3
Low net effects Low net effects No net effects No net effects Low net effects No net effects
24 24 30 30 24 30
. . . Potential removal of existing vegetation Potential removal of existing Potential removal of existing . - Potential removal of existing Potential removal of existing
Predicted impact on vegetation and 3 3 Potential removal of existing . .
. . e . for pond, and treatment plant vegetation for pond and vegetation for pond and lagoons . vegetation for pond and treatment  vegetation for pond and lagoons
Biology Terrestrial ecosystems  wildlife, including rare, threatened or 2 ) . 5 vegetation for pond and lagoons ) 3
. construction treatment plant construction construction plant construction construction
endangered species Low net effects
Low net effects Low net effects Low net effects Low net effects Low net effects
Treated leachate released into Treated leachate released into Treated leachate released into
. . . L. No contact with surface water No contact with surface water surface water, potential effects on  surface water, potential effects on  No contact with surface water surface water, potential effects on
Aquatic ecosystems Predicted impact on aquatic biota 2

No net effects

No net effects

assimilative capacity of water body
Low net effects

assimilative capacity of water body
Low net effects

No net effects

assimilative capacity of water body
Low net effects

10

10

10
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GENERAL CONDITIONS

GEO-ENVIRONMENTAL REPORT

This report incorporates and is subject to these “General Conditions”.

1.0 USE OF REPORT AND OWNERSHIP

This report pertains to a specific site, a specific development, and a
specific scope of work. It is not applicable to any other sites, nor
should it be relied upon for types of development other than those
to which it refers. Any variation from the site or proposed
development would necessitate a supplementary investigation and
assessment.

This report and the assessments and recommendations contained
in it are intended for the sole use of EBA’s client. EBA does not
accept any responsibility for the accuracy of any of the data, the
analysis or the recommendations contained or referenced in the
report when the report is used or relied upon by any party other
than EBA’s Client unless otherwise authorized in writing by EBA.
Any unauthorized use of the report is at the sole risk of the user.

This report is subject to copyright and shall not be reproduced either
wholly or in part without the prior, written permission of EBA.
Additional copies of the report, if required, may be obtained upon
request.

2.0 ALTERNATE REPORT FORMAT

Where EBA submits both electronic file and hard copy versions of
reports, drawings and other project-related documents and
deliverables (collectively termed EBA’s instruments of professional
service), only the signed and/or sealed versions shall be considered
final and legally binding. The original signed and/or sealed version
archived by EBA shall be deemed to be the original for the Project.

Both electronic file and hard copy versions of EBA’s instruments of
professional service shall not, under any circumstances, no matter
who owns or uses them, be altered by any party except EBA. The
Client warrants that EBA’s instruments of professional service will
be used only and exactly as submitted by EBA.

Electronic files submitted by EBA have been prepared and
submitted using specific software and hardware systems. EBA
makes no representation about the compatibility of these files with
the Client’s current or future software and hardware systems.

General Conditions - Geo-environmental Report.docx
CONSULTING ENGINEERS & SCIENTISTS = www.eba.ca

3.0 NOTIFICATION OF AUTHORITIES

In certain instances, the discovery of hazardous substances or
conditions and materials may require that regulatory agencies and
other persons be informed and the client agrees that notification to
such bodies or persons as required may be done by EBA in its
reasonably exercised discretion.

4.0 INFORMATION PROVIDED TO EBA BY OTHERS

During the performance of the work and the preparation of the
report, EBA may rely on information provided by persons other than
the Client. While EBA endeavours to verify the accuracy of such
information when instructed to do so by the Client, EBA accepts no
responsibility for the accuracy or the reliability of such information
which may affect the report.

EBA, A TETRA TECH COMPANY
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Sustainability implications

The Comox Valley sustainability strategy is a regional plan that creates new knowledge and leading
approaches to sustainability for communities in the Comox Valley. The strategy provides guidance
under eight different objectives from housing and land use through infrastructure services, to local
economic development. Within the infrastructure services section the vision statement recommends
that infrastructure in the Comox Valley be integrated, efficient and cost effective. If the CVWPCC
can effectively treat and discharge leachate from the CVWMC it may prove to be a sustainable form
of leachate treatment.

Intergovernmental factors

The concept of treating leachate from the CVWMC at the CVWPCC is multi-jurisdictional and
involves many stakeholders. Additional analysis and consultation would be required in order to
consider and resolve impacts to the City of Courtenay, the CSWM service, the CVRD and the
Ministry of Environment.

Interdepartmental involvement
The property services branch is working closely with the solid waste management branch in the
preparation of this report.

Citizen/public relations
If further analysis of leachate treatment at the CVWPCC and discharge into the Strait of Georgia is

completed it should include a communication strategy in order to inform the public of how landfill
leachate will be treated.

Prepared by:

M. Rutten

Marc Rutten, P. Eng.
Acting General Manager of
Property Services Branch

Attachments: Appendix A — “Technical Memo No. 4 — Leachate Management Strategy”

Comox Valley Regional District





