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ACRONYMS & ABBREVIATIONS
Acronyms/Abbreviations

Definition

Authority

Essex-Windsor Solid Waste Authority

BOOT

Build-Own-Operate-Transfer

City

City of Windsor

EWSWA

Essex-Windsor Solid Waste Authority

ICI

Institutional, commercial, and (light) industrial

Landfill

Essex-Windsor Regional Landfill

LFG

Landfill gas

MECP

Ministry of the Environment, Conservation and Parks

OMAFRA

Ontario Ministry of Agriculture, Food and Rural Affairs

OPPS

Organics Provincial Policy Statement

PFAS

Perfluoroalkyl and Polyfluoroalkyl Substances

RFP

Request for Proposal

RNG

Renewable natural gas

SSO

Source separated organics

Tetra Tech

Tetra Tech Canada Inc.

LIMITATIONS OF REPORT
This report and its contents are intended for the sole use of Essex-Windsor Solid Waste Authority and their agents. Tetra Tech
Canada Inc. (Tetra Tech) 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 EssexWindsor Solid Waste Authority, or for any Project other than the proposed development at the subject site. Any such
unauthorized use of this report is at the sole risk of the user. Use of this document is subject to the Limitations on the Use of this
Document attached in the Appendix or Contractual Terms and Conditions executed by both parties.
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1.0

INTRODUCTION

Tetra Tech Canada Inc. (Tetra Tech) was retained by the Essex-Windsor Solid Waste Authority (the Authority or
EWSWA) for a qualified Environmental Engineering Consultant specializing in Organic Waste Management to
perform a peer review. The peer review included a Scientific/Technical review and Financial analysis of GHD’s
‘Organics and Biosolids Waste Management and Processing Project, Phase 1 – Consulting and Project Direction
Analysis and Recommendations’ dated April 28, 2021. GHD’s report assesses compliance with the Organics
Provincial Policy Statement (OPPS) through a regional approach to organics and biosolids waste management and
processing in Essex County.
The technical review included:


An assessment of the completeness of technologies evaluated related to the number of available technologies
and depth of analysis of each technology;



A review of each technology and its compliance to the regulatory environment and identify any uncertainty; and



An assessment of the consultant’s evaluation and report and identify other relevant considerations that the
Authority should consider.

The financial analysis included:


An evaluation of the estimated feedstock volumes, capital, and operating expenditures, end market revenues,
and renewable energy options;



A review of the potential cost to the City of Windsor (City) and the seven County of Essex Municipalities; and



An evaluation of the Authority’s 15-year financial forecast – identify revenue impacts resulting from organic
waste diversion activities from the Essex Windsor Regional Landfill.

2.0

PEER REVIEW METHODOLOGY

This section describes the methodology conducted to complete this study. Based on discussions with the EWSWA,
the peer review included:


Reviewing GHD’s work related to the organic processing; and



Reviewing three potential innovative technology proponents.


i) Gasification-like (Bradam.)



ii) Biodryer (AMICO and Wright).



iii) Co-Digestion with wastewater sludge (Synagro and StormFisher).

All three proponents have shown significant interest and have approached EWSWA, the City of Windsor, and
council members in the Essex-Windsor area. Tetra Tech did not explicitly review any specific
technologies/proponents beyond the aforementioned three proponents but have reviewed organic diversion
processes. As such, Tetra Tech believes that GHD has included state of the art organic solutions that are commonly
used in the marketplace.
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Additionally, Tetra Tech performed an independent financial analysis of GHD’s work that included a proforma. This
high-level proforma analysis was conducted to examine capital and operating expenditures for an organics waste
processing facility (e.g., composting and anaerobic digestion) for the City and the 7 surrounding municipalities.
Various documents were received from EWSWA and proponents as summarized:










EWSWA documents


EWSWA’s 15-Year Forecast from 2021 to 2035 (prepared in 2020).



EWSWA’s 2021 Operational Plan and Budget.



2020 Waste Data (e.g., disposal and diverted materials) by Municipalities in the Essex County area.



Project Charter Organics and Biosolids – Phase 1.

GHD Documents


Organics Waste Management – Report 1 (GHD 2021).



Organics Waste Management – Report 2 (GHD 2021).



Cost Impact of Organic Waste System (GHD 2021) and its accompanying calculations spreadsheet.



Organic Waste Processing in Ontario (GHD Presentation 2021).

Bradam


Bradam Energies’ Carbon Energy Recovery System Review.



Introductory Letter from Bradam.

AMICO and Wright


Biodryer WTE-Virtual Tour Presentation (AMICO presentation 2021).



Biodryer WTE-Windsor Essex Presentation (AMICO presentation 2021).



Biodryer Organic Waste Process System – Concurrent Recovery of Nutrients.



Letter to J. Wright from the Ministry of the Environment Conservation and Parks (2021).



Wood Ash Admixture to Organic Waste Improves Compost and Its Performance (Journal article in 2008).

Synagro and StormFisher


Organics Waste Management and Processing – Proposed Development Approach (Synagro –
StormFisher).

Furthermore, Tetra Tech has had various meetings with technology proponents and government regulatory
agencies as follows:


Bradam


Friday, August 6, 2021 met with Bradam representatives to discuss the technology, its process, and
relevant regulatory requirements.
2
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AMICO and Wright technology


Wednesday, August 11, 2021 met with AMICO to have a high-level discussion about the project.



Monday, August 16, 2021 met with AMICO and their consultant to discuss the Wright technology, the
proposed process, and relevant regulatory requirements.

Synagro and StormFisher




Wednesday, September 1, 2021 met with Synagro and StormFisher representatives to discuss proposed
technology, expansion/update plans to the wastewater treatment plant, and relevant regulatory
requirements.

Regulatory agencies


Tuesday, August 24, 2021 met with A. Durrani from the Ministry of the Environment, Conservation and
Parks (MECP) to discuss various organic diversion technologies and regulatory requirements.



Tuesday, August 24, 2021 met with P. Dick from Ontario Ministry of Agriculture, Food and Rural Affairs
(OMAFRA) to discuss the current and future regulations as well as discussion of the various technologies.

3.0

TECHNICAL REVIEW

This section describes the technical review of GHD’s work related to the organic processing and a comprehensive
review of three potential technology proponents: i) Bradam; ii) AMICO and Wright; and iii) Synagro and StormFisher.
All three proponents have shown significant interest and have approached EWSWA, the City of Windsor, and
council members in the Essex-Windsor area.
The technical review was conducted to ensure that the information aligned with EWSWA’s goals and priorities. The
review considered the impending requirement of the Waste Free Ontario Act to implement a mandated curbside
collection of food and organic waste by 2025. Furthermore, the review included an assessment of technical
compliance with the Waste Free Ontario Act, the Ontario Food and Organic Waste Policy Statement and
Framework, and in consultation with the Ministry of the Environment, Conservation and Parks.
Compliance with the following applicable environmental regulatory requirements were examined:


Ontario Environmental Protection Act


O. Reg. 419/05 (emissions to air such as odours and noise).



Reg. 347 (solid waste management).



Ontario Water Resources Act, regarding direct discharges to receiving water bodies, municipal stormwater and
sanitary systems.



As well as conforming to the City and County energy reduction policy and targets.

3.1

Organic and Biosolids Waste Management and Processing Study

GHD was retained by the City of Windsor (City) to conduct a study on the organic and biosolids waste management
and processing in Essex-Windsor. Specifically, the purpose of the study was to develop and implement a regional
plan to comply with Ontario’s Food and Organic Waste Policy Statement that will require some municipalities in
3
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Essex-Windsor to achieve specific food and organic waste reduction and recovery target rates by 2025 as follows
(GHD 2021): All technologies reviewed by GHD are able to achieve the regional goals.


City of Windsor: provide curbside collection of food and organic waste and achieve target reduction rate of 70
percent for single family residential buildings.



Tecumseh, Amherstburg, LaSalle, and Leamington: provide collection (not necessarily curbside collection), of
food and organic waste to single family dwellings and achieve a target reduction rate of 50 percent.



Kingsville, Essex, and Lakeshore: not required to achieve specific reduction rate for food and organic waste;
this may change as the population and population density increases in the future or if the provincial government
amends the policy.



Additionally, multi-residential buildings and some institutional, commercial, and industrial (ICI) establishments
are mandated to achieve 50 percent diversion of organics. Presently, this is not a responsibility of the EWSWA.

The project also considered the inclusion of wastewater sludge produced from wastewater treatment and landfill
gas produced at the Essex-Windsor Regional Landfill.
According to GHD (2021), the regional plan was “developed in a collaborative and consultative manner with
participation and input from the Regional Partners and County municipalities through regular technical meetings
and facilitated virtual workshops utilizing digital collaboration tools to engage with stakeholders effectively”. Through
a series of workshops, the GHD project team developed various criteria and weighted them accordingly. A list of 14
potential pathways/options were developed as summarized in Table 3-1. These options were later shortlisted down
to six preferred options. The options included both private and municipal sites.

Table 3-1: List of 14 Potential Organic Processing Pathways as Prepared by GHD
Code

Pathway/Option

Feedstock

Location

Facility Type

SC-1

Service contract for a third-party
processing facility. Technology to be
determined by the service provider.

Single family residential source
separated organics (SSO) from
Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington

TBD by
provider

TBD by provider

SC-2

Service contract for a third-party
processing facility. Technology to be
determined by the service provider.

All 8 County municipalities

TBD by
provider

TBD by provider

NS-C-1

Contractor builds, owns, and operates
a compost facility.

SSO from Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington.

Not specified

Compost Facility

NS-C-2

Contractor builds, owns, and operates
a compost facility.

All 8 County municipalities

Not specified

Compost Facility

NS-AD-1

Contractor builds, owns, and operates
an anaerobic digestion facility.

SSO from Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington.

Not specified

Anaerobic
Digestion Facility

NS-AD-2

Contractor builds, owns, and operates
an anaerobic digestion facility.

All 8 County municipalities

Not specified

Anaerobic
Digestion Facility

LF-C-1

Development of a compost facility on
lands adjacent to the landfill.

SSO from Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington.

Adjacent to
EWR Landfill

Compost Facility
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Code

Pathway/Option

Feedstock

Location

Facility Type

LF-C-2

Development of a compost facility on
lands adjacent to the landfill

SSO from all eight County
municipalities and capacity to
process additional ICI waste.

Adjacent to
EWR Landfill

Compost Facility

LF-AD-1

Development of an anaerobic
digestion facility on lands adjacent to
the landfill.

SSO from Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington and utilization of the
landfill gas with the biogas
generated from the food waste.

Adjacent to
EWR Landfill

Anaerobic
Digestion Facility

LF-AD-2

Development of an anaerobic
digestion facility on lands adjacent to
the landfill.

SSO from all eight County
municipalities and capacity to
process additional ICI waste and
utilization of the landfill gas with
the biogas generated from the
food waste.

Adjacent to
EWR Landfill

Anaerobic
Digestion Facility

TS-AD-1

Development of an anaerobic
digestion facility on unutilized land at
Transfer Station #1.

SSO from Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington.

Unutilized land
at Transfer
Station #1

Anaerobic
Digestion Facility

TS-AD-2

Development of an anaerobic
digestion facility on unutilized land at
Transfer Station #1.

SSO from all eight County
municipalities and capacity to
process additional ICI waste

Unutilized land
at Transfer
Station #1

Anaerobic
Digestion Facility

WBPFAD-1

Development of an anaerobic
digestion facility adjacent to the
Windsor Biosolids Processing Facility.

SSO from Windsor, Tecumseh,
Amherstburg, LaSalle and
Leamington. Additional biosolids
processing capacity

Adjacent to the
Windsor
Biosolids
Processing
Facility and
the Lou
Romano
Water
Reclamation
Plant

Co-Digestion

WBPFAD-2

Development of an anaerobic
digestion facility adjacent to the
Windsor Biosolids Processing Facility.

SSO from all eight County
municipalities and capacity to
process additional ICI waste
Additional biosolids processing
capacity

Adjacent to the
Windsor
Biosolids
Processing
Facility and
the Lou
Romano
Water
Reclamation
Plant

Co-Digestion

3.2

Regional Energy Plan

Essex County has developed a Regional Energy Plan to develop specific sustainability goals for the region. The
Regional Energy Plan calls for an increase in community-wide energy efficiency of at least 50% by 2041 over 2019
levels and a 60% reduction in GHG emissions over that same time period. Under the Regional Energy Plan, there
are multiple organic waste-related items that are considered for boosting renewable energy production and
decreasing GHGs. These include bioenergy from MSW, greenhouses, farms, forestry and landfill gas.
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Anaerobic digestion and co-digestion are attractive options for attaining the regional energy plan goals. With those
processing scenarios, GHG emissions are greatly reduced due to the decrease of methane escaping directly to the
atmosphere (in a landfill or in compost). Further, renewable natural gas can be produced, which displaces the need
for some virgin fossil fuel usage.
The City of Windsor also has a similar community energy plan. The key targets of the City’s plan are to reduce per
capita primary energy use by 40 percent from 2014 by 2041 and to reduce GHG emissions by 40% over the same
timeframe. Establishing an organic diversion program in collaboration with neighbouring communities is specifically
stated within the plan.

3.3

OPPS

The Ontario Provincial Policy Statement (OPPS) defines specific goals for municipalities within the province,
including:


Reducing the amount of organic waste sent to landfill;



Recovering resources from organic waste; and



Develop resource recovery infrastructure.

The target levels (e.g., Diversion percentage) for municipalities is determined based on population. Hence, there
are three levels defined by OPPS that are applicable to Essex County municipalities, as follows:






City of Windsor


Provide curbside organics collection to all urban single family homes; and



Target rate of 70% diversion from landfill.

Tecumseh, Amherstburg, LaSalle, and Leamington (TALL)


Provide collection infrastructure for all urban single family homes; and



Target rate if 50% diversion from landfill.

Kingsville, Essex, and Lakeshore (KEL)


No relevant targets at this time due to small populations.

By launching an SSO program in Essex County with the development of collection and processing infrastructure,
these targets are certainly attainable. For developed SSO programs, a diversion rate of 70% is attainable in urban
areas across Essex County.

3.4

Proponents

Tetra Tech reviewed three proponents as requested by the EWSWA: i) Bradam, ii) AMICO and Wright; and iii)
Synagro and StormFisher. Table 3-2 provides an overview of the proponents recommended processing capacity,
suitable feedstocks, and end markets.
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Table 3-2: Summary of Proponents Reviewed
Processing
capacity

End markets

OPPS
Considerations

 Food waste
 Wastewater
sludge

 Produces
renewable
natural gas and
hydrogen gas

 May satisfy the
OPPS
requirements.
However,
additional
information
(including
potential GHG
reductions) may
be required
before approval
can be
determined

 Modular system
with varying
process lines
 50 to 1,000+
tonnes per day

 Mostly for
wastewater
sludge
 Additional preprocess is
needed to
process food
waste

 Adaptive to
produce soil
amendment and
energy

 Biofuel will most
likely not
conform to
OPPS.

 Expansion at
the existing
Windsor
Biosolids
Processing
Facility

 Organic waste
 Wastewater
sludge
(biosolids from
Lou Romano
and Litter River)

 Soil amendment
and compost
 Increased
biogas
production from
existing facility

 Could satisfy
the OPPS
requirements.

Proponents

Technology Type

Bradam

 Similar to
gasification

 Each process
line has a
processing
capacity of
100,000 metric
tonnes of
residuals at
≈30% moisture
content

AMICO and
Wright

 Biodryer
followed by
aerobic
composting
and/or
anaerobic
digestion

Synagro
and
StormFisher

 Co-digestion

Suitable
feedstocks

3.4.1 Bradam
The Bradam system (Table 3-1) uses a rotary kiln to transform the carbonaceous feedstock to product renewable
natural gas and renewable hydrogen. The Bradam system has been conceptually designed to process various
organic feedstock such as food waste, wastewater sludge, animal manure, and agricultural waste. According to
Bradam, the system is modular and each process line includes two rotary calciners, a syngas clean-up, and a biomethanation system. Each process line has a processing capacity of 100,000 metric tonnes of residuals. “All
modules in the system are used commercially, guaranteed by the manufacturers and further backed by a 15 year,
€100+ million warranty insurance policy from Munich Re guaranteeing the quality and quantity of energy produced.”
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Under the current OPPS, the proposed process may satisfy the OPPS requirements. However, additional
information (including potential GHG reductions) is required before approval can be determined

Figure 3-1: Bradam’s process flow

3.4.2 AMICO and Wright
AMICO has recommended the use of the Wright technology. The Wright technology is a biodryer technology that
has two zones: i) heating zone and ii) drying zone. As shown on Figure 3-2, transporter trays are pushed into
position using a hydraulic ram which advances the trays through the in-vessel tunnel. Organic substrates are moved
through the in-vessel tunnel with the advancing trays as a continuous flow through process. At the end of the tunnel,
processed organics are removed from the tray and the last tray in the tunnel is pushed out the exit. The exiting tray
is then placed on a wheeled dolly and moved to a tray holder until it can be re-introduced into the in-vessel tunnel.
Once processed the material can either be further composted or processed to produce biofuel and subsequently
produce energy (Figure 3-3).
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Figure 3-2: Process of the Wright Technology

Figure 3-3: AMICO and Wright’s Proposed Process

Under the current OPPS, the proposed process could satisfy the OPPS requirements for the composting side, but
may not qualify for the biofuel stream.
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3.4.3 Synagro and StormFisher
Synagro and StormFisher have partnered on a proposed facility that includes the sludge from wastewater treatment
along with food and organic waste. The proposed facility (Figure 3-4) would include an enclosed receiving facility
(odour controlled), pre-processing, intermediate storage and blending facilities, anaerobic digestion, residue
processing and disposal, biogas cleaning, dewatering systems, and digestate treatment. These systems would
likely be an expansion from the existing Windsor Biosolids Processing Facility.
The intent of incorporating wastewater sludge would be to complement the following:


Wastewater capital planning for the City;



Recommendations of the City’s Integrated Site Energy Master Plan;



Potential future wastewater sludge management needs of other Essex County municipalities; and



The Organics Provincial Policy Statement, which encourages municipalities to plan for the management and
beneficial use of biosolids.

Figure 3-4: Synagro and StormFisher’s Proposed Process Flow

Under the current OPPS, the proposed process could satisfy the OPPS requirements.

3.5

Recommendations

Overall, GHD’s approach in consultation with the City of Windsor, EWSWA, and Essex County was sound and
reasonable given the complexity of the study. The approach utilized available industry information and a facilitated
multi-criteria decision-making process that involved various key stakeholders. This approach would allow “buy in”
from various key partners to participating and to provide inputs in the decision-making process.
Based on available information, the 14 potential options outlined were high level and general. The 14 options do
not specify any particular technology vendor but focus on general organic diversion categories (i.e., composting,
anaerobic digestion, and co-digestion with wastewater sludge). Based on available information, all diversion
categories would satisfy and adhere to the OPPS policy. The policy primarily focuses on organic waste diversion
through composting, anaerobic digestion, and co-digestion means. Currently, the policy does not focus and allow
10
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for innovative and emerging technologies such as waste-to-energy and biofuels. However, both OMAFRA and
MECP may not be opposed to technologies such as waste-to-energy and may shift the regulations to allow for such
innovative technologies.
Another pathway EWSWA should consider is utilizing surrounding on-farm digestors. OMAFRA recognizes on-farm
anaerobic digestion facilities under O. Reg. 267/03 and has “some exemptions for the need of a REA or ECA.” Onfarm digestors typically use agricultural sources such as crops and dairy products. Farm Digesters should only be
used if they are brokered by a consolidated company. This company would ensure that their application would be
in conformance to regulations and policy. This would put the “company” responsible for risk. This pathway will still
be a regional approach for the Essex-Windsor county but would be a decentralized approach. Multiple on-farm
digestors would be needed and a contract manager from EWSWA would be required. While maintaining contracts
between various on-farm digestors is needed, this pathway allows for some flexibility as the organic diversion facility
will not depend on one central facility.
Another consideration for EWSWA is to have a specific Request for Proposal for the technology vendors. As
recommended by GHD, the request for proposal could lay out all the requirements such as financial components,
meeting regulatory and specific policies. For example, with respect to the scoring, 50% could be technical and
process capacity, 25% related to meeting EWSWA’s energy targets and sustainability goals, and 25% related to
greenhouse gas reductions.
Furthermore, Table 3-3 provides a high-level summary of potential opportunities and risks related to the three
proponents reviewed.

Table 3-3: High Summary of Potential Opportunities and Risks for Each Proponent Reviewed
Proponents

Bradam

AMICO
Wright

and

Opportunities

Risks

 Destroys Perfluoroalkyl and
Polyfluoroalkyl Substances (PFAS),
pathogenic, hormones etc.
 Has investors in place.

 No currently operating facility.
 Complex system with lots of multiple components operations and regulatory compliance.
 A better understanding of timelines is needed. Getting a
permit from OMAFRA may be quicker than getting a
permit from MECP. The rules are more simple and the
applications are typically less sophisticated. They also
may be less expensive.
 Bradam mentioned the tar may be processed. If so, the
facility may be classified as a hazardous waste facility and
would need additional permits.
 While the MECP would not officially commit to any
definitive comment, they indicated that they could be open
to using the “ash” as a nutrient additive.
 Under the current OPPS, the proposed process may not
satisfy the OPPS requirements. However, additional
information is required before approval can be determined

 Modular system allowing the system
to be scalable to increase processing
capacity.
 Adaptive to produce soil amendment
and energy.

 More focused on sludge treatment and the current
proposed technology is a pre-treatment for a waste-toenergy facility.
 For SSO, more pre-treatment is required such as
debagging, mixing with sludge, and material separation.
 Potentially more expensive compared to aerobic systems.
 Based on a facility in Whistler, BC.
 This facility uses Wright digestors that are 80 m long
and is operational for 15 years.
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 Primary feedstock is biosolids mixed with wood waste.
 Rel. high maintenance/capital replacement as
transporter trays wear out quickly and replaced often.
 Under the current OPPS, the proposed process could
satisfy the OPPS requirements if a compost line was
included, while the biofuel process line would not satisfy
OPPS requirements.

Synagro and
StormFisher

4.0

 Likely to meet diversion targets and
energy targets.
 Capital improvements of the existing
WWTP required for 2029 could
potentially be used in co-digestion
budget.
 Increase biogas production from
existing system.
 Under the current OPPS, the
proposed process could satisfy the
OPPS requirements.

 Further analysis needed to determine the current
wastewater treatment plant (WWTP) processing capacity
as expansion may be required.
 Funding allocation between wastewater and solid waste
may be challenging as typical models separate between
the two areas.

FINANCIAL ANALYSIS

This section describes the financial review that GHD conducted related to the 14 pathways that were investigated.
The financial review included:


The financial scope of the project includes the evaluation of the estimated feedstock volumes, capital and
operating expenditures, end market revenues and renewable energy options.



A review of the potential cost impact to the City of Windsor and the seven (7) County of Essex Municipalities.



An evaluation and analysis of the Authority’s 15-year financial forecast to identify the potential impact to revenue
streams resulting from the diversion of residential organic material from the Essex Windsor Regional Landfill.

4.1

Evaluation of GHD’s Analysis

This section dissects GHD’s financial analysis of each developed option. Tetra Tech examined the assumptions
and unit rates that were utilized in their calculations.

4.1.1 Estimated Feedstock Volumes
Tetra Tech reviewed GHD’s methodology for estimating feedstock volumes for the organic processing scenarios.
In general, the methodology and approach were reasonable estimates. To determine feedstock volumes, GHD
utilized the most recent EWSWA waste composition data in junction with waste tonnages provided by the EWSWA.
Using these estimates, GHD assumed a population growth rate of 1.1% (average of the previous five years) a year
in order to project organic waste tonnages into the future. For wastewater sludge volumes, GHD used the most
recent reported data1 and used the same population growth rate.
The organic diversion rates (percentages) that were utilized in GHD’s analysis may be slightly overestimated,
resulting in higher feedstock generation numbers. GHD reported a maximum of 56,891 tonnes (2045) to be
1

Stantec. 2020. (City of Windsor, Integrated Site Energy Master Plan Study Report for Wastewater Treatment Plants.
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processed, which is the upper bound of Pathway Option 8, Option 10, Option 12 and Option 14. Feedstocks
estimated by GHD are summarized in Table 4-1 in tonnes/year. “Low” represents the lower bound for diversion
(55% SF diversion + 15% ICI diversion), “medium” represents a median diversion value (60% SF diversion + 25%
ICI diversion) and high represents the upper bound for diversion (65% Sf diversion + 35% ICI diversion).

Table 4-1: Estimated Feedstock in Tonnages per Year
Pathway Option

Low

Medium

High

SC-1

20,393

22,456

24,327

SC-2

27,790

30,600

33,150

NS-C-1

20,393

22,456

24,327

NS-C-2

27,790

30,600

33,150

NS-AD-1

20,393

22,456

24,327

NS-AD-2

27,790

30,600

33,150

LF-C-1

20,393

22,456

24,327

LF-C-2

46,603

51,885

56,891

LF-AD-1

20,393

22,456

24,327

LF-AD-2

46,603

51,885

56,891

TS1-AD-1

20,393

22,456

24,327

TS1-AD-2

46,603

51,885

56,891

WBPF-AD-1

20,393

22,456

24,327

WBPF-AD-2

46,603

51,885

56,891

For single family residences, GHD utilized an expected capture rate range of 55-65% for organic materials, i.e., of
the organic material available, 55% to 65% would be collected and diverted into an organic processing facility. This
may be challenging as most mature SSO programs typically achieve a capture rate of 50%. For ICI and MF
diversion, GHD used a capture rate of 25% to 35%, which is reasonable in Tetra Tech’s opinion.

4.1.2 Capital Costs
Based on Tetra Tech’s high-level analysis and past experience, it is estimated that the capital costs presented by
GHD may be underestimated by 20% to 30% and possibly more depending on the proponent. To determine capital
costs, GHD elected to calculate using two models: BOOT (build-own-operate-transfer) and capital projects. The
cost estimation model utilizes 10% premium are safety factors to account for rapidly rising construction costs. None
of the options analyzed account for the cost of land acquisition or repurposing.
BOOT options and transfer stations/expansions were assigned a discount rate of 5.5%. Regional partner-owned
capital projects were assigned a 2.2% discount rate. Interest and amortization rates were sourced from
Infrastructure Ontario and are reasonable. BOOT projects are difficult to evaluate against pure capital projects as
they utilize completely different methodologies of calculating capital cost. With BOOT projects, the capital cost is
difficult to calculate as a standalone cost. The actual owner of the building does not control the cost to build and the
cost of operations but eventually gains control of the facility after a predetermined timeframe. Hence, Tetra Tech
expects that BOOT calculations may not be a true reflection of capital cost and therefore capital costs may actually
be higher.
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4.1.3 Operating Costs
Tetra Tech performed a high-level review of GHD’s operating cost calculations. For options with operating
contractors on owned capital projects, a 20% operating cost markup was incorporated. For BOOT owner operators,
this markup was raised to 30%. Expenses that were included in the operating cost calculations include:


Labour;



Digestate compost management;



Utilities;



Residuals management; and



Inputs (chemicals, bulking agent, etc.);



Replacement equipment.

However, the specific details of each category as described above were not provided in GHD’s reports and
calculations. Tetra Tech believes that the BOOT model may not be indicative of accurate operating costs. To
account for the discrepancy in calculation, GHD incorporated a 20% operating cost markup for operating contractors
on owned capital projects and a 25% to 30% markup for BOOT projects. In general, Tetra Tech regards the
presented operating costs as reasonable based on the limited information available.

4.1.4 End Market Revenues and Renewable Energy Options
The primary end market that was examined in GHD’s reporting was renewable natural gas (RNG). RNG can be
produced from upgraded landfill gas (LFG) or from upgraded biogas that are produced from anaerobic digestion or
co-digestion. RNG has several marketable purposes, such as injection into natural gas pipelines, use as vehicle
fuel, or combustion in combined heat and power plants. The other end market of note is Class A compost (from the
composting options) and digestate (from anaerobic digestion/co-digestion options), which is slightly less
marketable.
The assumptions that GHD made to calculate RNG quantities and sale prices are summarized in Table 4-2. In
general, these estimates are conservative and reasonable given the provided information. However, the sale price
of RNG may fluctuate depending on its intended use and quality. For upgrading to natural gas pipeline quality, the
facility may be required to ensure over 96% methane RNG prior to sale. This would require more elaborate and
expensive processing capabilities compared to a combined heat and power scenario which does not require a nearpure methane content.

Table 4-2: RNG Parameter Assumptions
Parameter

Low

Medium

High

57

66

72

ICI/MF SSO Methane Volume (m3 methane per wet tonne of feedstock)

54

63

78

Methane Capture by AD

90%

95%

99%

LFG Collection and Destruction Efficiency

40%

50%

60%

RNG Sale Price (per GJ)

$7.50

$15.00

$25.00

SF SSO Methane Volume

(m3

methane per wet tonne of feedstock)

GHD’s analysis did not account for compost or digestate sales, which could be an additional source of revenue.
Tetra Tech estimates that Class A (high quality) compost can be sold at $15/cubic yard (approximately $30 tonne)
dependent on demand. If anaerobic digestion or co-digestion options are pursued, the compost sale price may be
reduced by about 50% due to a decrease in marketability, e.g., lower compost quality. Additionally, with an increase
in organics processing, there will be more compost available for municipal uses (landscaping, community gardens,
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back fill, etc.) which may have previously required purchase from outside compost providers. For the calculations
below, it is assumed that 50% of the available compost is sold at the price stated above.

4.2

Individual Municipal Cost Impacts

Tetra Tech performed a high-level review of the potential cost impacts to the City of Windsor and other 7 County of
Essex municipalities. This included GHD’s processing cost calculations and collection costs provided by the
EWSWA. GHD previously calculated an expected cost per tonne for municipal SSO for each option. These
estimations factor in all operating costs, capital costs and benefits as described by GHD. These values, prepared
by GHD, have been presented in Table 4-3 (medium diversion assumed). For ease of comparison, the processing
cost of each processing option has been shown graphically on Figure 4-1.

Table 4-3: Municipal SSO Processing Cost per Tonne

1

Option

Processing Cost per Tonne (Medium Diversion)

SC-1

$154

SC-2

$155

NS-C-1

$78

NS-C-2

$78

NS-AD-1

$176

NS-AD-2

$155

LF-C-1

$84

LF-C-2

$82

LF-AD-1

$64

LF-AD-2

$161

TS1-AD-1

$184

TS1-AD-2

$247

WBPF-AD-11

$197

WBPF-AD-21

$268

The co-digestion options (WBPF-AD-1 and WBPF-AD-2) do not include the processing costs for wastewater sludge, which is costed
separately. Processing costs related to wastewater sludge will be covered by the City of Windsor.

As mentioned in Section 4.1.2., Tetra Tech estimates that the processing costs per tonne presented above are
underestimated. However, it is very difficult to estimate CapEX, as the cost of construction materials often fluctuate
significantly from month to month.

15
RPT - EWSWA Peer Review Organics Processing.docx

EWSWA PEER REVIEW ORGANICS PROCESSING
FILE: 704-SWM.ONMB03183-01 | SEPTEMBER 29, 2021 | ISSUED FOR USE

Figure 4-1: Municipal SSO Processing Cost per Tonne

Table 4-4 portrays the estimated processing cost per household in each municipality if LF-AD-2 were the chosen
option. The assumptions that were utilized in this calculation include:


40% of the current MSW stream is compostable organics



60% of the compostable organics would be captured in an SSO program



Collection and transportation costs are not included



2020 processing cost per tonne (LF-AD-2)



2020 estimated waste tonnages



2016 census data for number of households.

Table 4-4: Processing Cost per Household by Municipality
Municipality

Estimated Waste
Tonnage

Estimated
Organics
Tonnages
Diverted

Annual
Processing Cost

Number of
Households

Organic
Processing
Cost/Household

Amherstburg

7,251

1,740

$280,195

8,951

$31

Essex

5,942

1,426

$229,605

8,694

$26

Kingsville

5,690

1,366

$219,876

8,359

$26

Lakeshore

11,381

2,731

$439,751

13,900

$32

Lasalle

8,158

1,958

$315,220

10,793

$29
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Municipality

Estimated Waste
Tonnage

Estimated
Organics
Tonnages
Diverted

Annual
Processing Cost

Number of
Households

Organic
Processing
Cost/Household

Leamington

6,647

1,595

$256,846

10,726

$24

Tecumseh

5,892

1,414

$227,659

8,987

$25

Windsor

56,199

13,488

$2,171,514

97,777

$22

Total

107,160

25,718

$4,140,665

168,187

-

In GHD’s model, the cost of transfer and transportation were assumed to be part of collection. Estimated waste
tonnages (2016-2019 average) and the cost of collection in each municipality (provided by the EWSWA) are
presented in Table 4-5. It is assumed that the cost of SSO collection would match the current cost of collection for
municipal solid waste. The estimated collection cost per tonne, prepared by Tetra Tech, ranges from $69 to $108
per tonne. These costs are based on information provided by each municipality in the summer of 2021.

Table 4-5: Collection Cost per Municipality
Municipality

Estimated Waste
Tonnage

Proportion of
County’s Waste

Total Collection
Cost

Collection Cost per
Tonne

Amherstburg

7,200

6.7%

$536,929

$77

Essex

5,900

5.5%

$563,292

$99

Kingsville

5,650

5.3%

$548,720

$100

Lakeshore

11,300

10.5%

$1,185,633

$108

Lasalle

8,100

7.6%

$799,225

$74

Leamington

6,600

6.0%

$432,011

$69

Tecumseh

5,850

5.9%

$514,172

$84

Windsor

55,800

52.5%

$3,915,549

$72

1

Collection costs for Lakeshore and Tecumseh were combined for MSW and yard waste, it is assumed that MSW comprised 80% of the cost.

It shall be noted that the collection costs do not include the purchase and distribution of curbside organic carts.
Further, a regionalized (County-wide) approach to collection is possible, which may drive down collection costs
compared to individual municipal collection contracts. Additionally, best practices undertaken by Tetra Tech indicate
that privately-operated automated organics collection may further reduce collection costs.
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Total cost per tonne is summarized in Table 4-6, broken down into individual municipalities. Depicted costs are based on inputs from Table 4-3 and Table
4-5 (medium estimated organics diversion).

Table 4-6: 2020 Total Cost per Tonne (By Municipality)
Option

Amherstburg

Essex

Kingsville

Lakeshore

Lasalle

Leamington

Tecumseh

Windsor

SC-1

$231

-

-

-

$228

$223

$238

$226

SC-2

$232

$254

$255

$263

$229

$224

$239

$227

NS-C-1

$155

-

-

-

$152

$147

$162

$150

NS-C-2

$155

$177

$178

$186

$152

$147

$162

$150

NS-AD-1

$253

-

-

-

$250

$245

$260

$248

NS-AD-2

$232

$254

$255

$263

$229

$224

$239

$227

LF-C-1

$161

-

-

-

$158

$153

$168

$156

LF-C-2

$159

$181

$182

$190

$156

$151

$166

$154

LF-AD-1

$141

-

-

-

$138

$133

$148

$136

LF-AD-2

$238

$260

$261

$269

$235

$230

$245

$233

TS1-AD-1

$261

-

-

-

$258

$253

$268

$256

TS1-AD-2

$324

$346

$347

$355

$321

$316

$331

$319

WBPF-AD-1

$274

-

-

-

$271

$266

$281

$269

WBPF-AD-2

$345

$367

$368

$376

$342

$337

$352

$340

Tetra Tech regards GHD’s processing numbers as adequate for use in the total cost per tonne calculations. Savings on current waste expenditures could
be achieved through best practices such as bi-weekly garbage collection, bag limits or “pay-as-you-throw” programs.

4.3

Development of Cost Scenarios

Tetra Tech developed three potential cost scenarios using the costs presented in Section 4.2. To show the potential range of technologies that the EWSWA
may pursue, including LF-C-2 (Compost facility at the landfill, single family SSO from all eight municipalities in the County), LF-AD-2 (Anaerobic digestion
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facility at the landfill, single family SSO from all eight municipalities in the County), and WBLF-AD-2 (Co-digestion, single family SSO from all eight
municipalities in the County. Key assumptions that were made in the development of the costs include:


Collection and processing costs increase by 2% annually to account for inflation;



40% of the County’s current MSW stream is compostable organics;



60% of the compostable organics is diverted from the MSW stream;



Population (and hence waste tonnages) increase by 2% annually; and



SSO program is launched in 2025.

Table 4-7 presents the total cost projections for LF-C-2, inclusive of collection costs and processing costs.

Table 4-7: LF-C-2 Cost Projections
Year

Windsor

Amhertburg

Essex

Kingsville

Lakeshore

Lasalle

Leamington

Tecumseh

2025

$2,539,155

$330,462

$305,427

$294,539

$614,645

$364,798

$288,315

$279,755

2026

$2,643,783

$339,748

$313,063

$301,853

$629,293

$375,239

$296,816

$287,308

2027

$2,752,723

$353,748

$325,963

$314,291

$655,224

$390,701

$309,046

$299,147

2028

$2,866,152

$363,728

$334,169

$322,151

$670,965

$401,923

$318,183

$307,265

2029

$2,984,254

$378,716

$347,939

$335,426

$698,613

$418,485

$331,294

$319,926

2030

$3,107,223

$389,446

$356,761

$343,875

$715,533

$430,550

$341,118

$328,654

2031

$3,235,259

$405,493

$371,461

$358,045

$745,017

$448,291

$355,174

$342,196

2032

$3,368,571

$417,031

$380,947

$367,130

$763,210

$461,266

$365,738

$351,581

2033

$3,507,376

$434,216

$396,644

$382,258

$794,659

$480,273

$380,808

$366,068

2034

$3,651,901

$446,626

$406,846

$392,029

$814,225

$494,228

$392,171

$376,162

2035

$3,802,380

$465,030

$423,610

$408,183

$847,776

$514,594

$408,331

$391,662

Table 4-8 presents the total cost projections for LF-AD-2.
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Table 4-8: LF-AD-2 Cost Projections
Year

Windsor

Amhertburg

Essex

Kingsville

Lakeshore

Lasalle

Leamington

Tecumseh

2025

$3,843,064

$498,709

$443,295

$426,565

$878,698

$554,075

$442,541

$416,455

2026

$4,001,421

$514,927

$456,612

$439,320

$904,227

$572,315

$457,396

$429,641

2027

$4,166,303

$536,145

$475,428

$457,422

$941,486

$595,898

$476,244

$447,345

2028

$4,337,979

$553,641

$489,793

$471,180

$969,023

$615,576

$492,270

$461,570

2029

$4,516,730

$576,455

$509,975

$490,596

$1,008,953

$640,941

$512,555

$480,589

2030

$4,702,846

$595,332

$525,474

$505,439

$1,038,661

$662,173

$529,847

$495,937

2031

$4,896,631

$619,864

$547,126

$526,266

$1,081,460

$689,458

$551,680

$516,372

2032

$5,098,401

$640,235

$563,850

$542,283

$1,113,516

$712,370

$570,341

$532,934

2033

$5,308,485

$666,617

$587,084

$564,628

$1,159,400

$741,724

$593,843

$554,894

2034

$5,527,226

$688,604

$605,133

$581,914

$1,193,995

$766,453

$613,984

$572,769

2035

$5,754,981

$716,979

$630,068

$605,893

$1,243,195

$798,036

$639,284

$596,370

Table 4-9 presents the total costs of WBLF-AD-2.

Table 4-9: WBLF-AD-2 Cost Projections
Year

Windsor

Amhertburg

Essex

Kingsville

Lakeshore

Lasalle

Leamington

Tecumseh

2025

$5,609,117

$726,586

$630,029

$605,386

$1,236,340

$810,437

$651,429

$601,606

2026

$5,840,246

$752,195

$651,040

$625,509

$1,276,605

$839,241

$674,892

$622,421

2027

$6,080,898

$783,190

$677,867

$651,283

$1,329,209

$873,823

$702,701

$648,069

2028

$6,331,467

$810,866

$700,574

$673,030

$1,372,722

$904,953

$728,059

$670,564

2029

$6,592,361

$844,278

$729,442

$700,763

$1,429,287

$942,242

$758,060

$698,196

2030

$6,864,006

$874,192

$753,983

$724,266

$1,476,315

$975,889

$785,468

$722,510

2031

$7,146,843

$910,214

$785,052

$754,110

$1,537,148

$1,016,102

$817,834

$752,282

2032

$7,441,336

$942,549

$811,580

$779,516

$1,587,982

$1,052,473

$847,462

$778,564

2033

$7,747,963

$981,388

$845,022

$811,636

$1,653,416

$1,095,842

$882,383

$810,646

2034

$8,067,225

$1,016,346

$873,699

$839,101

$1,708,367

$1,135,163

$914,414

$839,059

2035

$8,399,642

$1,058,225

$909,701

$873,676

$1,778,762

$1,181,938

$952,093

$873,633

20
RPT - EWSWA Peer Review Organics Processing.docx

EWSWA PEER REVIEW ORGANICS PROCESSING
FILE: 704-SWM.ONMB03183-01 | SEPTEMBER 29, 2021 | ISSUED FOR USE

The three scenarios above show the sliding scale of costs that can be expected for the EWSWA municipalities
depending on the option that is pursued. Co-digestion and anaerobic digestion are typically much more expensive
than composting when it comes to processing costs. However, the environmental metrics of co-digestion and
anaerobic digestion are much higher with the potential of RNG production.

4.4

15-Year Financial Forecast Evaluation

Overall, the 15-year financial forecast study from EWSWA was reasonable. The forecast presented may be
conservative and may underestimate the true cost. In some cases, large scale municipal owned capital projects
have cost more than originally budgeted or expected. This was the case for the Peel Region and for the City of
Edmonton when they constructed a large-scale solid waste processing facility.
Table 4-10 presents the estimated change in municipal costs as a result of incorporating an SSO program. As with
above, the chosen option for this analysis was LF-AD-2 assuming that pre-existing costs would remain the same.
The estimated change in cost on a per household by municipality was previously presented in Section 4.2e.
Assumptions for the table include:


The forecast includes the transition of the Blue Box Program to full Extended Producer Responsibility (EPR) in
2027.



Assumed that the organics diversion program is launched in 2025.



Assumed 2% inflation per year.



Assumed that existing expenditures remain unchanged with the addition of an organics diversion program.

Table 4-10: Estimated Municipal Costs with Addition of Organics Diversion Program
Year

Expenditures

Non-Municipal Revenue

Amount Required from
Municipalities (Total Fixed Cost
& Tipping Fees)

Estimated Increase

2021

$29,149,220

$13,490,050

$15,659,170

$0

2022

$29,498,877

$14,678,050

$14,820,827

$0

2023

$30,058,452

$15,112,050

$14,946,402

$0

2024

$30,638,480

$15,179,050

$15,459,430

$0

2025

$57,929,024

$34,391,432

$23,537,592

$7,539,136

2026

$59,608,062

$35,268,057

$24,340,005

$7,812,194

2027

$51,209,668

$29,423,616

$21,786,052

$8,134,102

2028

$52,741,236

$30,279,548

$22,461,688

$8,429,606

2029

$54,460,250

$31,170,750

$23,289,500

$8,776,955

2030

$56,202,796

$32,098,674

$24,104,122

$9,096,656

2031

$58,052,512

$33,064,835

$24,987,677

$9,471,492

2032

$59,683,610

$34,070,807

$25,612,803

$9,817,397

2033

$61,399,712

$35,118,231

$26,281,481

$10,221,932

2034

$63,135,068

$36,208,815

$26,926,253

$10,596,217

2035

$64,983,102

$37,344,338

$27,638,764

$11,032,844
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There were two potential revenue impacts from organic diversion from the residential and ICI sectors at the Essex
Windsor Regional Landfill (Landfill): i) reduction in revenue from tipping fees and ii) reduction in landfill gas
generation. In terms of tipping fee, less waste (organic) is expected to be diverted to the Landfill. Based on the
current tipping rate of $39/tonnes, if 23,000 tonnes per year of organic waste was diverted then it is estimated that
about $900,000 per year revenue would be lost at the Landfill. However, there will be a minimal impact to the landfill
costs as most of these costs are fixed. Yet, each municipality’s annual contributions will increase due to the
additional cost of processing organics.
Furthermore, there will be a reduction in LFG generation as a result of organics diversion. This would subsequently
impact potential revenues at the Landfill. However, revenues would not be impacted immediately, and it would be
gradual (Figure 4-2). Figure 4-2 shows the annual methane gas generated for a scenario with no SSO program and
a scenario with an SSO program (22,500 tonnes of food waste diverted each year). This is based on available sitespecific data and modeling with the Scholl-Canyon model. Figure 4-3 shows the accumulating amount of methane
gas generated in the landfill over time. Further investigation would be required to investigate and examine how LFG
generation changes over time at the Landfill.
GHD had identified and determined greenhouse gas reductions and subsequently landfill gas reductions. The
reductions were determined by LandGEM (The Landfill Gas Emissions Models). The LandGEM model provides
estimated emissions from typical municipal solid waste landfills and typically uses theoretical models and may not
support local conditions. Further investigation and comparison to actual landfill gas emissions may be required to
fully understand the revenue impacts. This investigation would include how much gas is actually captured, collected,
transported, and used, as well as, how much gas is typically lost and flared.
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Figure 4-2: Annual Methane Generation in Landfill With and Without Organics Diversion
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Figure 4-3: Accumulative Methane Generation in Landfill

5.0

SUMMARY

Tetra Tech has reviewed the reports assembled by GHD, and as per the scope outlined in Section 1, undertaken
further review of companies that submitted proposals to the County’s Request for Expression of Interest (REOI)
and undertaken more detailed financial reviews derived from the GHD reports. Based on this analysis, Tetra Tech
would recommend the following points:


The GHD reports are substantially sound and offer comparative impacts of the various options. The primary
issue of concern are the capital costs as outlined in the proformas as some more recent projects in Canadian
municipalities have been cancelled due to significant higher costs than were anticipated. This has been further
problematic due to more recent escalations of capital costs due to COVID-19 as some supply channels, such
as metals, have significantly increased over the last 6 months. Furthermore, bidders will traditionally offer higher
bids if significant risk has been transferred solely to them.



While the City and four other municipalities will need aggressive organics programs by 2025 as required by the
OPPS. Three other communities (Kingsville, Essex, and Lakeshore) will potentially be required at a near future
date to have similar organics programs. It is highly recommended that all 8 communities be part of the same
program as there may be further confusion by non-participating communities if they are not part of the EssexWindsor communication programs.



When assessing all innovative technologies, including Bradam and AMICO/Wright, it is clear that the province
prefers to assess all new technologies as long as they fit the organic diversion policies. Both technologies may
not currently meet the OPPS, but it is unknown when or if they will meet OPPS in the future. However, it is
recommended that alternative technology vendors should be allowed to offer competitive proposals in the
future.
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While not the least expensive options, anaerobic digestion alternatives appear to best fit both the OPPS and
the Regional Energy Policy. Furthermore, the market for RNG appears to be more attractive as prices have
increased by more than 25% over the last year. Also, these options have the potential to reduce GHGs.



While the GHD report outlines specific organic diversion initiatives some options may actually be outside the
14 options as outlined by GHD. This includes the inclusion of farm digesters, co-sponsored projects with
neighbouring municipalities (e.g., Chatham Kent) and 100% privately run organic processing facilities. To
include all potential options, Tetra Tech would advise EWSWA and its delegates to assemble an RFP that
potentially requires proponents to meet three key critical end points:


That the proponents have the skills, experience and technology that works.



That any proposal meets all regulatory and policy requirements for EWSWA (including energy policies).



That a cost proposal (whether upfront capital or all inclusive tipping fees) be evaluated on an Net Present
Value basis.
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6.0

CLOSURE

We trust this document meets your present requirements. If you have any questions or comments, please contact
the undersigned.
Respectfully submitted,
Tetra Tech Canada Inc.
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Prepared by:
Kentson Yan, M.Sc., P.Eng.
Project Engineer
Solid Waste Management Practice
Direct Line: 403.723.1556
Kentson.Yan@tetratech.com

Prepared by:
Zachary Lirenman, B.Sc.
Project Scientist
Solid Waste Management Practice
Direct 778.945.5930
Zach.Lirenman@tetratech.com
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Reviewed by:
Peter Klaassen, MBA, P.Eng.
Vice President – Ontario/Manitoba Division
Solid Waste Management Practice
Direct Line: 226.203.5209
Peter.Klaassen@tetratech.com
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TETRA TECH’S LIMITATIONS ON THE USE OF THIS DOCUMENT
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LIMITATIONS ON USE OF THIS DOCUMENT
GEOENVIRONMENTAL
1.1 USE OF DOCUMENT AND OWNERSHIP

consistent with the level of skill ordinarily exercised by members of the
profession currently practicing under similar conditions in the
jurisdiction in which the services are provided. Professional judgment
has been applied in developing the conclusions and/or
recommendations provided in this Professional Document. No warranty
or guarantee, express or implied, is made concerning the test results,
comments, recommendations, or any other portion of the Professional
Document.
If any error or omission is detected by the Client or an Authorized Party,
the error or omission must be immediately brought to the attention of
TETRA TECH.

This document pertains to a specific site, a specific development, and
a specific scope of work. The document may include plans, drawings,
profiles and other supporting documents that collectively constitute the
document (the “Professional Document”).
The Professional Document is intended for the sole use of TETRA
TECH’s Client (the “Client”) as specifically identified in the TETRA
TECH Services Agreement or other Contractual Agreement entered
into with the Client (either of which is termed the “Contract” herein).
TETRA TECH does not accept any responsibility for the accuracy of
any of the data, analyses, recommendations or other contents of the
Professional Document when it is used or relied upon by any party
other than the Client, unless authorized in writing by TETRA TECH.
Any unauthorized use of the Professional Document is at the sole risk
of the user. TETRA TECH accepts no responsibility whatsoever for any
loss or damage where such loss or damage is alleged to be or, is in
fact, caused by the unauthorized use of the Professional Document.
Where TETRA TECH has expressly authorized the use of the
Professional Document by a third party (an “Authorized Party”),
consideration for such authorization is the Authorized Party’s
acceptance of these Limitations on Use of this Document as well as
any limitations on liability contained in the Contract with the Client (all
of which is collectively termed the “Limitations on Liability”). The
Authorized Party should carefully review both these Limitations on Use
of this Document and the Contract prior to making any use of the
Professional Document. Any use made of the Professional Document
by an Authorized Party constitutes the Authorized Party’s express
acceptance of, and agreement to, the Limitations on Liability.
The Professional Document and any other form or type of data or
documents generated by TETRA TECH during the performance of the
work are TETRA TECH’s professional work product and shall remain
the copyright property of TETRA TECH.
The Professional Document is subject to copyright and shall not be
reproduced either wholly or in part without the prior, written permission
of TETRA TECH. Additional copies of the Document, if required, may
be obtained upon request.
1.2 ALTERNATIVE DOCUMENT FORMAT

1.4 DISCLOSURE OF INFORMATION BY CLIENT
The Client acknowledges that it has fully cooperated with TETRA TECH
with respect to the provision of all available information on the past,
present, and proposed conditions on the site, including historical
information respecting the use of the site. The Client further
acknowledges that in order for TETRA TECH to properly provide the
services contracted for in the Contract, TETRA TECH has relied upon
the Client with respect to both the full disclosure and accuracy of any
such information.
1.5 INFORMATION PROVIDED TO TETRA TECH BY OTHERS
During the performance of the work and the preparation of this
Professional Document, TETRA TECH may have relied on information
provided by third parties other than the Client.
While TETRA TECH endeavours to verify the accuracy of such
information, TETRA TECH accepts no responsibility for the accuracy
or the reliability of such information even where inaccurate or unreliable
information impacts any recommendations, design or other
deliverables and causes the Client or an Authorized Party loss or
damage.
1.6 GENERAL LIMITATIONS OF DOCUMENT
This Professional Document is based solely on the conditions
presented and the data available to TETRA TECH at the time the data
were collected in the field or gathered from available databases.
The Client, and any Authorized Party, acknowledges that the
Professional Document is based on limited data and that the
conclusions, opinions, and recommendations contained in the
Professional Document are the result of the application of professional
judgment to such limited data.
The Professional Document 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 conditions present, or
variation in assumed conditions which might form the basis of design
or recommendations as outlined in this report, at or on the development
proposed as of the date of the Professional Document requires a
supplementary exploration, investigation, and assessment.
TETRA TECH is neither qualified to, nor is it making, any
recommendations with respect to the purchase, sale, investment or
development of the property, the decisions on which are the sole
responsibility of the Client.

Where TETRA TECH submits electronic file and/or hard copy versions
of the Professional Document or any drawings or other project-related
documents and deliverables (collectively termed TETRA TECH’s
“Instruments of Professional Service”), only the signed and/or sealed
versions shall be considered final. The original signed and/or sealed
electronic file and/or hard copy version archived by TETRA TECH shall
be deemed to be the original. TETRA TECH will archive a protected
digital copy of the original signed and/or sealed version for a period of
10 years.
Both electronic file and/or hard copy versions of TETRA TECH’s
Instruments of Professional Service shall not, under any
circumstances, be altered by any party except TETRA TECH. TETRA
TECH’s Instruments of Professional Service will be used only and
exactly as submitted by TETRA TECH.
Electronic files submitted by TETRA TECH have been prepared and
submitted using specific software and hardware systems. TETRA
TECH makes no representation about the compatibility of these files
with the Client’s current or future software and hardware systems.

1.7 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 TETRA TECH in its
reasonably exercised discretion.

1.3 STANDARD OF CARE
Services performed by TETRA TECH for the Professional Document
have been conducted in accordance with the Contract, in a manner
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