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Glossary of Key Terms
The following glossary is not intended to be a comprehensive overview of all descriptive terms used
in this report. However, in order to provide clarity of purpose to this detailed analysis of the RFEOI,
key terms essential for understanding of the overall Integrated Resource Management (IRM) project
are defined as follows.
Beneficial Use / Beneficial Reuse: Beneficial use and beneficial reuse are used interchangeably
and for the purpose of this report and the Integrated Resource Management Project, are assumed to
have the same meaning. Beneficial use is applied in the context of this project as a concept for the
management of residual solid and liquid waste as a means to save landfill disposal capacity by
avoiding disposal of materials and directing them to alternative uses. To be considered a beneficial
use, the materials/products recovered from the solid or liquid waste stream must not be stored in
anticipation of speculative future markets, the recovered materials must be an effective substitute for
an analogous material or a necessary input to generate a new product, the use of the material
should not adversely impact human health or the environment, and the material should be used in
accordance with applicable standards, requirements, guidelines and best management practices. In
accordance with CCME guidelines, Beneficial Use is the use of municipal biosolids, municipal sludge
and treated septage according to the Canada-wide Approach for Management of Wastewater
Biosolids.
Biosolids: For the purpose of this report and in further IRM documents, the term biosolids is used
interchangeably and synonymously with Class A Biosolids.
Class A Biosolids: Class A Biosolids are as defined under the BC Organic Matter Recycling
Regulation, that meet the requirements of section 6 of the regulation (Schedule 1, Pathogen
Reduction Processes; Schedule 2, Vector Attraction Reduction; Schedule 3, Pathogen Reduction
Limits; Section 3 of Schedule 4, Quality Criteria; Schedule 5, Sampling and Analysis; Schedule 6,
Record Keeping).
Compost: Means a solid mature product resulting from composting but does not include compost to
which the Fertilizer Act (Canada) applies. This would include materials defined as “compost” under
the BC Organic Matter Recycling Regulation.
Disposal: Is used in this report to refer to the disposition of solids, in a manner that does not result
in the recovery of the resources (materials or energy) from those solids, including incineration
(without energy recovery) and landfill disposal.
Fertilizer: Means any substance of mixture of substances, containing nitrogen, phosphorus,
potassium or other plant food, manufactured, sold or represented for use as a plant nutrient that
meets the requirements of the Fertilizer Act (Canada) and includes materials such as Compost
where this material is sold as a fertilizer and thus must meet the requirements of the Fertilizer Act.
This would include materials defined as “fertilizer” under the BC Organic Matter Recycling
Regulation.
Integrated Resource Management (IRM): IRM is defined by the Capital Regional District as the
integration of solid and liquid wastes, using currently landfilled or diverted materials along with
biosolids, to maximize resource recovery through combined processing or some, or all, of these
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materials. Combined processing could be accomplished through the application of a single
technology or a combination of technologies, from one or more technology providers, which recover
resources in the form of materials and/or energy for beneficial use.
Municipal Solid Waste (MSW): Municipal Solid Waste includes solid waste material streams
generated by the residential sector, institutional, commercial and light industrial sources as well as
waste from construction, demolition and renovation activities. It does not include hazardous,
biomedical or agricultural waste, motor vehicles or components, heavy industry waste or
contaminated soil.
Pathogen: Means an organism including some bacteria, viruses, fungi and parasites that are
capable of producing an infection or disease in a susceptible human, animal or plant host.
Resource Recovery: Resource recovery is identified as the 4th R in the waste hierarchy, and
involves the reclaiming of recyclable components and/or energy from the solid waste stream by
various methods. To be considered a resource recovery facility, waste to energy facilities will
achieve an energy efficiency criteria of obtaining at least 60% of the potential energy from the MSW
used as fuel. The energy efficiency criteria is modelled after Annex II of the European Commission
Waste Framework Directive model.
Sewage Sludge: Means the semi-liquid material that is removed from a wastewater treatment
system as an end product of the treatment process.
Scientific Evidence: Is evidence which serves to support or counter a scientific theory or
hypothesis. Such evidence is expected to be empirical evidence and interpreted in accordance with
the scientific method.
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Table of Key Acronyms and Abbreviations
AD
CHP
CNG
CRD
DB
DBFO
DBFOM
DBO
DBOM
DBOO
DBOOM
DBOOT
EPC
FICFB
FOG
GHG
Ha
ICI
IRM
kWh
LYW
m
MBT
MSW
MW
Nm3
P3
RDF
RFEOI
SRF
SSO
tpd
tpy
VOC
WWTP

Anaerobic Digestion
Combined Heat & Power
Compressed Natural Gas
Capital Regional District
Design, Build
Design, Build, Finance, Operate
Design, Build, Finance, Operate, Maintain
Design, Build, Operate
Design, Build, Operate, Maintain
Design, Build, Own, Operate
Design, Build, Own, Operate, Maintain
Design, Build, Own, Operate, Transfer
Engineering, Procurement and Construction
Fast Internally Circulating Fluidized Bed
Fats, Oils and Grease
Greenhouse Gas
Hectares
Industrial, Commercial and Institutional
Integrated Resource Management
kilowatt hours
Lead and Yard Waste
Meters
Mechanical Biological Treatment
Municipal Solid Waste
MegaWatt
Normal Cubic Meter
Public Private Partnership
Refuse Derived Fuel
Request for Expression of Interest
Solid Recovered Fuel
Source Separated Organics
Tonnes per day
Tonnes per year
Volatile Organic Compound
Waste Water Treatment Plant
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1

Introduction
The Capital Regional District (CRD) issued RFEOI No. 16-1894 as a part of the CRD’s
exploration of waste management options. Specifically, the CRD desires to better
understand the current market capabilities for an integrated waste management solution
to manage residues from the Region’s existing and future solid and liquid waste
management facilities.
Further the CRD wishes to explore the possibility of integrating solid and liquid waste
management interests and maximizing resource recovery through integrated processing
of some or all of these materials and generate energy/revenue. Completion of the
Integrated Resource Management (IRM) RFEOI analysis is a critical step in the
development of a more detailed IRM plan.

2

Background
At the February 8, 2017 meeting, the CRD Board approved the Advanced Integrated
Resource Management (IRM) Project - Request for Expressions of Interest (RFEOI) and
directed staff to proceed with the RFEOI. The RFEOI was intended to explore the
market interest in beneficially using locally available solid waste and liquid waste residual
materials as feedstock for an IRM facility and initiate the process for assessing IRM
options as stipulated in Amendment No. 11 of the Core Area Liquid Waste Management
Plan.
The RFEOI results provide a key component to support the assessment of the full
spectrum of biosolids beneficial uses. This assessment will be documented in the IRM
Project Plan.
Subsequent steps in the IRM Work Plan in 2017 could include development of a future
IRM procurement process, and review and finalization of the IRM Project Plan.

3

Overview of RFEOI No. 16-1894
The purpose of the RFEOI was to gather as much information as possible ensuring that
the CRD is well informed and that the eventual IRM procurement process and evaluation
criteria consider all key aspects in a procurement of this nature.
The RFEOI identified that the CRD is seeking a solution or solutions to manage some or
all of the following materials:
1. 35,000 tonnes per year of Class A biosolids;
2. 120,000 to 135,000 tonnes per year of general municipal refuse;
3. 8,000 to 12,500 tonnes per year of controlled waste (including screenings and sludge
from existing wastewater plants);
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4. 15,000 to 20,000 tonnes per year of source separated household organics (kitchen
scraps and compostable paper, not including yard and garden wastes); and,
5. 15,000 to 18,000 tonnes per year of yard and garden wastes.
The potential outcome of the RFEOI process could include undertaking a pilot project or
directly proceeding to development of a full-scale IRM facility capable at minimum of
providing a beneficial reuse solution for the material streams as identified above. The
RFEOI clearly indicated CRD is interested in identifying integrated options that present
region-wide and/or sub-regional solutions.
Information requested in the RFEOI included:
1. General corporate information;
2. A technical overview of the processing technology;
3. Information regarding reference facilities;
4. Information regarding the future procurement plan, including preferred contract
terms, contract structure and allocation of responsibilities;
5. Information regarding the need for and interest in undertaking a pilot;
6. Comments regarding suitable feedstock types and quantities providing insight to the
CRD’s lack of feedstock control;
7. Comments regarding the site size requirements and site attributes that would be
necessary to support their technology, to provide insight regarding the CRD’s
limitations related to identifying a suitable site;
8. Information regarding the exposure of risks to the CRD and the respondent due to
technology and performance; and,
9. Assistance in defining the scope of the project for the individual respondent.
Respondents were requested to indicate their interest and approach to exploring and
implementing solutions for managing CRD materials, and to provide an overview of the
elements that they have found in their experience to result in successful implementation
of a project.
The outcome of the RFEOI process was not intended to qualify technologies or
respondents, nor was it intended to validate partners. Information was requested
regarding reference facilities in order to understand where similar technologies are being
used, and to better understand the operational history of existing facilities. Information
regarding preferred contract terms, contract structure and allocation of responsibilities
was requested to inform the CRD regarding the market’s interest in undertaking an IRM
project and to better understand the approaches that would be suitable for this
undertaking.
Qualifications of technologies and respondents would be undertaken as part of any
future IRM procurement process.
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5. The diverse feedstock sources tend to attract different treatment
technologies. Respondents generally focused on organic processes
(aerobic/anaerobic) to process organic wastes (biosolids, food waste, yard/garden
wastes, the organic fraction recovered from mixed solid waste) and
mechanical/thermal processes (RDF, gasification) for mixed waste sources.
6. Reference projects of singular technologies tended to be relevant in terms of similar
feedstock, while reference projects from multi-technology proposals tended to reflect
only individual component technologies and not the combined systems, as proposed.
7. The majority of respondents prefer that the CRD provide the site for the IRM facility.
Many prefer that the CRD owns the IRM facility.
8. The type of business offerings in the submissions were quite varied. Many
respondents are open to a variety of development models (DB, DBOM, DBOOT,
etc.).
9. The majority of respondents reported their technology as being proven (operating at
a commercial level) and do not recommend that the CRD undertake a pilot project.
Those respondents that did not put forward a proven technology, were more
interested in, or recommended that the CRD undertake a pilot.
Following the initial review, there were a number of items that required clarification for each
submission. Letters were developed and issued to all respondents, seeking additional clarification of
the submissions. The letters, responses and additional information provided by the Respondents is
provided in Appendix A.
The detailed analysis provided in the following sections reflects the RFEOI submissions and
additional information, providing more detail regarding the responses and their applicability in the
CRD as part of an IRM solution.

6

Detailed Analysis of Responses
The following sections provided a detailed analysis of the responses from proponents for
each category of the RFEOI.

6.1

Processing Technologies

Table 6-1 provides an overview of the proposed processing technologies from each
respondent, for each material stream which was indicated in their submission as being
an acceptable feedstock for their processing approach.
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In general, it appears that there are a range of technologies/approaches that could be
applied to result in beneficial reuse of some or all of the CRD solid and liquid waste
streams, without the requirement to undertake a pilot program, and with no direct cost to
the CRD to undertake a pilot program. Other companies and technology providers have
themselves secured the necessary investment and undertaken the required due
diligence in order to market their technology for full scale application for similar waste
streams. It should also be noted that the RFEOI results do not represent all current
technology providers in the marketplace, which is of relevance when making a decision
regarding undertaking a pilot program. It would be reasonable to consider deferring
making a final decision regarding the necessity of a pilot program pending the completion
of the IRM Project Plan and determining any future IRM procurement process. Within
any future IRM procurement process, it would be reasonable to conduct additional
market sounding regarding the applicability of a pilot, based on the understanding that
the procurement process is likely to engage with additional respondents beyond those
that responded to the RFEOI.

6.9.2

Importance of Facility Tours
A number of respondents indicated the potential benefit of and suggested tours of their
operating reference facilities, in lieu of undertaking a pilot. Facility tours offer the option
to see operations first hand, and to gather information directly from operating staff, facility
owners and the local community and/or regulators. Facility tours of each of the primary
technology groupings (thermal, mechanical, biological and combinations) can be
particularly helpful in appreciating the uniqueness of these facilities. In particular,
observing first hand issues such as the feedstock, necessary pre-processing, by-product
development, neighborhoods, etc. provide unique insight when considering these
systems. HDR has facilitated facility tours for clients undertaking similar investigations
regarding suitable processing technologies, and generally these tours have added to the
knowledge and understanding of the various technologies under consideration. The IRM
Project Plan would identify the rationale and timing for undertaking facility tours in
support of the IRM project.

7

Potential Range of IRM Technology Costs
In this section we will discuss the potential range in costs for each ‘group’ of technologies
based on the submissions and supplemental information drawn from HDR experience.
Although some responses included indicative cost information, many of the responses
did not. In subsequent telephone conversations and communications indicative cost
information was requested. Given the constraints of time, indicative cost ranges by
technology categories based on HDR’s prior experiences will be provided as an overview
of potential future IRM cost expectations.
The cost of a solid waste management facility is typically expressed in terms of its cost
per tonne or similar unit cost. However, the cost of a solid waste facility includes a wide
variety of components, such as:
x

Land, site development, permitting, offsite infrastructure, utilities, etc.
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x

Capital cost (buildings, fixed equipment, on-site utilities, environmental control
systems, etc.)

x

Operations and Maintenance cost (labor, rolling equipment, fuel, power, parts,
chemicals, utilities, environmental compliance, routine maintenance and
equipment replacement/refurbishment funds)

x

Residue management and disposal costs (post treatment processing, effluent
discharge and/or solids transfer, disposal and long term care)

These costs can be partially offset by revenues of byproducts from the system, such as:
x

Power sales (electricity, steam or other energy utility)

x

Fuels (typically transportation fuels such as renewable compressed natural gas
or liquid fuel replacement such as biodiesel)

x

Recyclables (metals, plastic, glass, aggregates, etc.)

x

Compost or fertilizers (marketable soil enhancement products, chemicals, etc.)

x

Emission credits, Carbon credit or other environmental offset attributes

The cost of a solid waste management system needs to be viewed as an overall system
cost that includes amortized cost of capital based on durations appropriate for the
improvement or equipment’s useable lifetime, operations cost, residue costs and
offsetting revenues.
The technologies offered in the RFEOI responses reflect a wide range of approaches in
terms of costs and potential revenues. These technologies can treat the CRDs liquid
and/or solid waste material in different ways, resulting in different recovery amounts,
potential energy generation amounts, by-product types, environmental benefits and local
economic benefits. These technologies vary in type, characteristics and quantity of the
waste stream they can accommodate. The technologies also vary with respect to their
current stage of development, capacity and costs.
As a general overview, the lower technologically complex systems such as composting
reflect lower capital cost. However, lower technologically complex projects sometimes
rely on labor/equipment to process the material and can have somewhat higher
operations cost than those using automated equipment such as Mechanical Biological
Treatment. Adding complications to the analysis, the cost of equipment, its maintenance
and the volatile nature of commodities (recyclables, by-products) can also influence the
cost of these systems. We offer the following overall summary table as a general guide
to the potential costs of systems by technology type. Actual costs can and will vary
depending on a number of factors, including technology, quantity of waste delivered, type
of business structure, allocation of risk, source of funding, products generated, general
economic conditions and market appetite.
For comparative purposes, CRD staff have indicated that the current capital and
operating costs at the Hartland landfill are in the range of $75/tonne. The current tipping
fees for disposal of materials at Hartland landfill would reflect other cost considerations
such as provisions to address future capital development and/or long-term closure as
well as market conditions.
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It will be combined with additional desktop research regarding the full spectrum of IRM
approaches, capable of managing the CRD’s liquid and solid waste streams.
Based on the detailed analysis of the RFEOI submissions, the following topics/items
have been identified as requiring further assessment in the development of the plan:
1. Generally the outcome of the RFEOI identified a broad spectrum of technologies
and approaches that combined could offer the CRD an IRM solution, and in
particular offer a range of options to beneficially use some or all of the CRD
biosolids stream. However, this did not necessarily cover the full range of
vendors that are capable of offering these solutions, nor did the responses to the
RFEOI address all options applicable to manage the other CRD material
streams. Additional research will be required to complete the evaluation of the
broader array of technologies and feedstock combinations.
2. As part of this research, consideration should be given to undertaking facility
tours of a representative same of technologies and vendors. Facility tours have
the potential to flesh out understanding of a technology, over a shorter timeline
and for a lower overall cost compared to undertaking a pilot study. Facility tours
should not be undertaken on an ad-hoc basis, but in an organized fashion with
specific information targets in mind. The IRM Project Plan would identify the
rationale and timing for undertaking facility tours in support of the IRM project.
3. The option to integrate additional market sounding processes within any future
procurement process for an IRM facility, and to integrate a proponent review
process for draft procurement and/or contract documents, offer the option to fully
inform the IRM procurement process and to address uncertainty and concerns
regarding risk management approaches.
4. A number of RFEOI respondents, noted the difficulty in identifying IRM solutions
for feedstock that is not wholly controlled by the CRD, and where there is
significant potential for the materials to vary in quantity and quality over time (e.g.
the CRD MSW stream). The assessment of longer-term solid waste management
system impacts and determination of potential shifts in material types and
tonnages is an essential component of the IRM Project Plan.
5. Further understanding of the need for supplemental feedstock materials is
required. Additional research will be undertaken as part of developing the IRM
Project Plan, to identify the potential availability of materials such as woody
biomass and commercial material streams, which may be required as
supplemental materials for some processes (e.g. composting, gasification). This
will assist in determining the viability of some approaches.
6. The assessment of economic implications (or preliminary business case) for the
IRM project, should assess the cost of continuing under the status quo for the
management of the range of CRD solid waste streams, compared to the range of
potential IRM system costs. Full economic implications, including the effect on
existing infrastructure (e.g. the availability of landfill disposal infrastructure) as
well as the potential range of revenues associated with recovery of beneficial use
products and GHG emission credits should be addressed.
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7. Development of the IRM project plan will include the identification of project risks.
Some of the risks identified in the evaluation of the RFEOI submissions, include
the adequacy of the location identified at the Hartland landfill site for the
development of a full IRM solution. Facility siting is an exercise that has
presented obstacles and delays in other similar projects. In addition, there are
some IRM solutions that require access to infrastructure (e.g. suitable access to
the electrical grid or gas grid) for them to provide a viable option to the CRD.
The project risk assessment exercise undertaken as part of the IRM Project Plan
development should address these items.
8. The majority of respondents provided information regarding how various
emissions from their technologies would be addressed, as well as some
discussion or acknowledgement of greenhouse gas emission implications. In
addition, given that a primary focus of the IRM is the beneficial reuse of biosolids,
the potential fate of trace contaminants and pathogens in the biosolids was
reviewed, based on the technologies proposed and/or biosolids research. This
information will support the identification of the regulatory and environmental
considerations in the project plan.
9. Overall, the RFEOI submissions indicate that a number of products could be
recovered and marketed and/or directed to beneficial use, from the CRD liquid
and solid waste streams as indicated in the RFEOI. The market value of these
materials has yet to be determined, and is an important consideration in
determining the overall cost of an IRM solution. Initial feedback through the
RFEOI process indicates that additional research regarding markets and market
risks would be appropriate as part of the development of the IRM Project Plan.
The viability of technologies that recover energy such as AD or gasification, may
be contingent upon identifying a higher value market for that energy such as
vehicle fuel. In regards to other products, in some cases more limited markets
were identified (e.g. cement kilns as an RDF market) while in others the
respondents had identified potential for a broader market (Class A compost).
10. In general, about half of the RFEOI respondents indicated a longer term
agreement would be preferred (e.g. 20+ years), particularly as some form of
Design Build Operate (DBO) deal structure was proposed or preferred. Some
respondents did not provide any preferred term, or indicated that it would vary
based on the type of deal structure/agreement. Longer term agreements tend to
be favored when the contractor is being held to rigorous performance guarantees
for the facility and/or where there is more operational risk given the complexity of
the facility. During development of the Draft IRM Project Plan, assessment of the
appropriate deal structure will include development of recommendations related
to the appropriate term of agreement.
11. There was wide variation in the type of preferred deal structure identified by the
RFEOI respondents. Respondents to the RFEOI indicated a wide variation in
approach to allocation of responsibility, which reflects allocation of risk. Some
indicated preferences that were balanced between the parties, and others
indicated preferences that would place more responsibility on the CRD or viceversa on the respondent. In most cases, respondents clearly stated that their
preferences related to allocation of responsibility either reflects their preferred
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type of deal structure or would vary based on the type of deal structure
appropriate for the project. The Draft IRM Project Plan will identify the range of
potential project risks, and will discuss the implications of risk allocation in
making a decision on ownership, the preferred procurement approach (es) and
business/deal structure.
12. The RFEOI specifically sought to understand the potential interest in or perceived
necessity to undertake a pilot program in order to demonstrate the applicability of
a technology or technologies to process the CRD liquid and/or solid waste
materials. Respondents were requested to identify the feedstock of interest to
them, the technology solution proposed, whether that technology was
demonstrated at a commercial scale and whether they would recommend a pilot
be undertaken. The majority of respondents indicated that a pilot would not be
required, but did identify the need for the CRD to provide greater understanding
of the quantity and composition of the CRD solid and liquid waste streams and/or
noted that undertaking facility tours would supplement CRD’s understanding of
the applicability of their technologies. Prior to undertaking any future procurement
process for an IRM facility, additional waste stream characterization is
recommended (e.g. compositional analysis of the SSO stream). In addition, the
feedback from those respondents that recommended a pilot program, will be
considered carefully in the development of the Draft IRM Project Plan. Further,
additional market sounding within any future IRM procurement process regarding
a pilot program would be reasonable.
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Figure 12: Revised CRD Process Schematic
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Please note that the above answers should be considered commercial in confidence.
Yours truly,
Section 22

Graeme Bethell
President
Pivotal IRM Inc.
cc

West Biofuels
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QUESTIONS
AND
RESPONSES –

VEOLIA WATER TECHNOLOGIES CANADA INC.

CRD RFEOI – Responses to the May 8th communication on Veolia’s submittal
1. Identify the potential market and/or beneficial use for the inert sand-like substance
remaining from the dedicated biosolids processing train. Can you provide an example of
this use from an existing operation facility?
The solid material recovered from wastewater using Veolia’s ATHOSTM treatment system
is called “Technosand”. The value of Technosand derives largely on its qualitative
composition (see below) and its granulometry, which make it suitable for various
possible applications.
Characteristics:
x Dryness: >60% on plate-filter without any chemicals (>85% on dryer plate-filter)
x <3% TOC & <8% VM
x Average size: 3μm
x Heavy metals fixed (non leachable)
Mineralogical composition:

Possible Re-Use:
x Landfill cover (done in Brussels)
x Expanded clay material (done in Brussels)
x Expanded schist (used in deodorisation & construction)
x Road and sewers construction (done in Truccazzano and Epernay)
x Earthenware tiles (for walls)

Another alternate is:

x

The agro-chemical and fertilizer sector, where it can be used as a raw material
or stabilization product based on clay. In this application the technosand has a
beneficial clay content with a higher percentage of P2O5, which is a desired
parameter.

An analysis of the minerals in the existing sludge could lead to select the best option for
the CRD.

2. Identify the size of the site required for a facility capable of processing CRD Biosolids.
The size of the site required for a facility capable of processing CRD Biosolids is 3,000 m 2.
Only one train is needed including the following ancillaries (if a fully redundant train in
standby is required, only 500 m2 would need to be added):
x
x
x
x
x
x
x
x
x
x

Thickening after digestion
Heating system
Heat recovery system
AthosTM reactor
Oxygen storage and expansion
Settling and dewatering
Technosand storage
Odor Control system
Sidestream treatment for liquid effluent (alternatively this could be returned to
the WWTP)
Regeants storage and dosing

3. Identify the size of the site required for the solid waste proven technologies train/facility
capable of processing CRD MSW, SO, Controlled Waste and Green Waste. Please
confirm that Green Waste Stream discussed in your submission is the yard and garden
waste identified in the CRD residual materials summary.
The size of the site required for the solid waste proven technologies facility capable of
processing CRD MSW, SSO, Controlled Waste and Green Waste depends on the amount of
waste to treat. Based on your RFEOI the solid waste tonnage is from 158,000 to 185,500
tonnes/y. Based on this the size of the site required is between 4.5 ha and 6 ha.
The Green Waste Stream discussed in the submission is the yard and garden waste
identified in the CRD residual materials summary.

4. Identify the scalability of the proposed technologies for the dedicated biosolids
processing train and the solid waste proven technologies train.

For the biosolids processing train, there are 2 different ways to accommodate increased
capacity:
x
x

Overdesign the processing train to be able to handle an increase of the feedstock,
Overdesign the ancillary equipment (listed in answer n°2) and allow space for an
additional AthosTM reactor and the associated heat recovery system.

For the solid waste proven technologies train, given the significant tonnage of waste to deal
with, multiple treatment lines would be proposed (for flexibility and redundancy).
For the MBT pre-treatment and sorting, the plant should be operated 2 shifts per day and 5
days per week. A possibility is to add an additional shift and to extend the operation hours
to adjust the plant capacity with the new amount of waste.
For the anaerobic digestion and the composting, additional space could be considered to
allow process expansion if the amount of waste increases.
In all cases a phasing approach can be taken to allow incremental capacity increases as the
quantity of biosolids and solid waste increase.
5. The submission identifies the approach used to address air and water emissions from
the HTO ATHOS technology. Please identify the approach(es) that would be used to
address air, noise and water emissions for the overall facility.
Air emission
The gases from the reactor are directed first to a separator and then, after expansion of the
gases, to a condensation column and finally to the heat treatment station. In the heat
treatment station the gases are directed to the combustion chamber where a make-up
burner maintains a temperature of at least 800°C. The oxidation reaction converts VOCs to
CO2 and H2O. This reaction is exothermic. When the gases leave the combustion chamber,
they pass through a heat recovery exchanger and transfer their thermal energy to the inlet
streams to minimize fuel consumption. The treated gases leave through the stack.
Water emission
The effluents collected from the AthosTM system are treated biologically (e.g. using a MBBR
process). The treatment can act as a pre-treatment step, before discharge to a WWTP, or
full treatment can be provided to meet environmental discharge criteria. If using the pretreatment approach the design can be adjusted to meet the WWTP’s inlet quality
requirement in terms of loads and concentrations.
The liquid discharge consists essentially of biodegradable soluble COD (fatty acid and acetic
acid) and contain very little hard COD. It also contains significant quantities of ammonia and
phosphate. The discharges to be treated are diluted with non-potable water to reduce the

ammonia concentration to avoid the potential for it’s toxicity to restrict biological
treatment.
Noise
All noisy equipment is installed inside buildings (such as blowers and fans). If necessary,
additional soundproof enclosures, or walls treatments, can be used.

6. Indicate in your experience, the GHG emission implications for your proposed approach.
AthosTM
The GHG emissions for our ATHOSTM installations is approximately 0.2 t CO2 eq/t DS. For
more accurate information, a project specific study should be performed including
electricity, reagents, transport, consumables, direct emissions, avoided emissions etc.
We are able to undertake this study if required.
MBT
The main advantage of MBT over landfilling of untreated MSW lies in the much lower
amount of methane emitted from the stabilised waste, along with avoided emissions
due to recycling metals and energy recovery from incineration of rejects. On the other
hand, incineration of plastic rejects contributes to process-derived emissions. Overall,
MBT results in a lower greenhouse gas flux than standard landfilling when the
composted residue is landfilled to maximise carbon sequestration, but is comparable
with fluxes from the highest standards of landfill. The relative performance of specific
MBT schemes will depend on flows of various waste streams and so these examples
provide only a guide. Non-greenhouse gas benefits of MBT over landfilling of raw waste
include more effective use of landfill void space, greater stabilisation of the waste,
reducing the threat from leachate escape and the consequent reduction in
environmental management costs at the landfill. Benefits also accrue from the recycling
of materials recovered. MBT is less sensitive than incineration to assumptions about the
sources of replaced energy.
Also, if the MBT includes an Anaerobic Digestion stage to produce biogas from the
Organic Fraction of the MSW, the solution offers the lowest greenhouse gas fluxes of
the waste management options analysed, under base case assumptions on landfill gas
management and the source of replaced energy. The performance is relatively
insensitive to assumptions concerning the inclusion of carbon sequestration, replaced
energy and landfill site management.

7. Identify the potential range in capital and annual operating cost (in millions CAD)
associated with the dedicated biosolids processing train and the solid waste proven
technologies train.
For the biosolids processing train, the potential range in capital cost is between 50 M$
to 75 M$ (based on a capacity of 7,000 tDS/y). The annual operating cost range is
between 2.8 M$/y to 3.5 M$/y, based on processing 7,000 tDS/y (excluding depreciation
& Technosand handling/transport costs).
For the solid waste proven technologies train, the potential range in capital is between
200 M$ to 280 M$ (for 185,500 t/y capacity) depending on your specific requirements.
The annual operating cost range is between 9 M$/y to 12 M$/y, for processing 185,500
t/y (excluding depreciation & output-handling costs).
8. In regards to the MBT portion of the process, what is the typical material recovery rate
(% of material in incoming material stream that could be recovered for market) for
Ferrous metals, Non-ferrous metals, HDPE, PET and other material streams (cardboard)
that would be recovered?
The recovery rate depends on the type of collection: Blue Box, General Municipal
refuse, Source Separated Organics.
The more the Blue Box is developed, the lower is the recovery rate for Paper & Board,
Glass, Plastic in the MBT portion because all the clean material is already separated and
only the contaminated material is treated on the MBT installation.
The table below presents the recovery rate for different materials on a specific MBT
installation where a selective household collection (Blue Box) is managed, % of material
recovered in the incoming stream:

Each area has its own market for recovered materials, with specific acceptability criteria.
Analyses of this market will shortlist the type of materials to recover.
9. Clarify the quantity of rejects/residuals (refusals) from the MBT and composting
process. Also please clarify your intentions for the management of rejects/residuals
from the MBT and composting process.
The amount of rejects/residuals (refusals) from the MBT and composting depends on
the waste characterization and seasonality, and the selected technology train (typical
values are 30 to 50 % of the feedstock for MSW and 10 % of the feedstock for SSO).
The rejects/residuals from the MBT can be managed in landfilling or in incineration or in
a Refuse-Derived Fuel plant.
The rejects/residuals from the composting process are stabilized and can be sent to a
landfill.
We would develop a more precise rejects/residuals management strategy based on the
specific opportunities and constraints in the CRD area.
10. Insomuch the biostabilized compost is derived from a combination of sources including
mixed waste, please clarify your expectations as to the quality and marketability of the
compost.
Due to the amount of waste, the facility will include different lines in parallel for pretreatment, anaerobic digestion and composting. The facility arrangement can avoid the
mixing of the different feedstocks (dedicated pre-treatment, dedicated anaerobic
digestion (MSW vs SSO) and dedicated composting. Veolia has developed specific tools
for the traceability and management of different batches of compost.
Also, different qualities of compost can be produced depending on your requirements
and the market conditions in the CRD area and further afield.
The CAN 0413-200/2016 Organic Soil Conditioners – Composts refers to 3 categories:
x
x
x

Class AA: High Organics content, achievable with Yard and Garden Waste
Class A: Low contaminants content, achievable with SSO
Class B: Moderate contaminants content, achievable with MSW

The 3 categories give stabilized and sanitized compost.
An alternate is to produce “compost like” material which is stabilized and sanitized like
the compost but with contaminants. This product isn’t an Organic Soil Conditioner and it
is disposed directly to landfilling after volume reduction and biogas production to
reduce GHG emission.

The best option will be to target an equilibrium between installation flexibility and
market conditions/opportunities. Nevertheless, it is likely that 4,000 to 5,000 t/y of Class
A compost could be produced using SSO, which could be applied to public green spaces
and horticulture applications.
11. Provide an estimated Mass Flow Diagram of your proposed technologies for the CRD
material quantities.
At this stage, it’s difficult to provide an estimated Mass Flow Diagram. In order to
produce this, further information would be needed, including:
x
x
x
x

a characterization of the various inputs, as well as their seasonality;
a market study and business case for recovered products in the CRD area;
a study of regulatory constraints;
a more detailed understanding of your objectives and constraints.

QUESTIONS
AND
RESPONSES –

ANAERGIA

May 17, 2017

Capital Reginal District
625 Fisgard Street, PO Box 1000
Victoria, BC, Canada V8W 2S6
Attn: Joshua Frederick, Project Engineering Manager, Parks & Environmental Services Department
RE: RESPONSES TO CRD RFEOI NO. 16-1894 ADVANCED INTEGRATED RESOURCE MANAGEMENT
(IRM)
Dear Mr. Frederick,
Thanks for your letter dated May 8, 2017 with follow-up questions related to our submission to CRD
RFEOI No. 16-1894. Please find below our responses to your questions.
1. Identify if your processing technology would be capable of managing sewage sludge or Class
A biosolids. If so, please identify the approach(es) that would be applied to manage this
material.
With respect to the management of sewage sludge we found the RFEOI slightly confusing
insofar as in Appendix 1: Project Background it states that the CRD Board does not support
the land application of biosolids on any CRD land (parks or agricultural) and in the same
section it is noted that existing wastewater facilities will be upgraded to allow for the
production of Class A Biosolids. From our perspective there little need to producing Class A
Biosolids unless the intent is to land apply them and, that being the case, it is not clear
whether the CRD Board’s decision to disallow the land application of biosolids is because
biosolids do not currently meet Class A requirements or because they do not want biosolids
land applied irrespective of whether they are Class A or not.
Anaergia processing technology can be used to process sewage sludge and generate a Class
A biosolids either in combination with clean organics extracted from MSW or SSO (codigestion) or separately from clean organics extracted from MSW or SSO (dedicated
digestion). With respect to biosolids management, Anaergia can provide the following
solutions based on increasing level of treatment, reduce volume of material and increasing
capital and operating costs.
a. Produce Class A Biosolids and have the CRD Board amend its policy to allow for the
land application of Class A Biosolids. The lowest cost approach to produce Class A
4210 South Service Road, Burlington, Ontario, Canada, L7L 4X5
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Biosolids is a combination of digestion and pasteurization or chemical/thermal
hydrolysis followed by digestion or thermophilic digestion.
b. Produce Class A Biosolids by method 1.a and transport the solids outside the CRD for
land application.
c. Produce Class A Biosolids by method 1.a and blend with compost (if permitted) and
land applied.
d. Produce Class A Biosolids by mesophilic digestion followed by sludge drying (which
will produce Class A Biosolids due to the drying temperature and moisture content).
This will significantly reduce the weight and volume of solids to be disposed of, but
whether land application of these solids on CRD lands will be possible will depend
on the CRD.
e. Add low temperature pyrolysis after item 1.d. to produce digestible Pyro-oil and
Biochar as a soil amendment product.
Anaergia can provide all these technologies as part of an integrated waste management
solution. Anaergia manufactures/owns high solids digestion technology, as well as the
necessary associated process equipment, and has designed and operated pyrolyzer systems.
Sludge dryers would be purchased from a third party supplier but there is nothing especially
unique about drying technology.
2. Identify the size of the site required for a facility capable of processing CRD MSW and SSO.
The site size required to accommodate all the works for processing biosolids, MSW and SSO
including all access roads, truck turning and administration would be 8 – 10 acres. This could
be reduced if shared with other facilities so common access roads etc. could be used.
3. Can you provide a typical mass balance for the CRD material sources including the processing
technologies identified, including the mechanical pre-processing and high solids anaerobic
digestion components as part of an integrated facility?
Organics extracted from MSW and SSO will produce enough biogas to generate
approximately 1.0 MW of thermal energy per 10,000 MTPY. Based on a thermal to electrical
conversion efficiency of 40% (typical of biogas driven CHP units), that would generate about
400 kWe of renewable power. We estimate that processing an average of 130,000 MTPY of
MSW will yield 23,600 MTPY of putrescible organics that will produce biogas with a gross
energy value of 2.36 MW. On top of this there will be 15,000 – 20,000 MTPY of SSO that will
produce biogas with another 1.5-2.0 MWth gross energy.
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The biogas can be burned in a CHP unit to generate electricity and heat. Heat can be
recovered from the CHP to heat digesters and dry sludge depending on the best solution to
the biosolids issue addressed in the answer to question 1 above).
Alternatively the biogas can be upgraded to biomethane for vehicle use or injection into the
natural gas pipeline.
4. Provide further details regarding control of air, noise and water emissions from your
proposed facility.
Ideally the equipment should be sited well away from residential areas to mitigate impacts
to the local population. Sources of air emissions from this type of facility and mitigation
measures include:
a. Odours from the processing of SSO and MSW are controlled by enclosing all
equipment within a building equipped with an HVAC system that keeps the building
under a slight negative pressure and exhausts the air to an odour control system. In
addition, equipment processing odourous material is typically equipped with local
air takes-offs directly to odour control. This includes some pre-processing
equipment, sludge dewatering, and sludge drying systems. The latter systems are
usually equipped with additional condensers and scrubbers to control odours.
b. Odour control systems typically use either wet scrubbers (acid/alkali/oxidizing
agents) to scrub ammonia, H2S and mercaptans or biological systems such as
BIOREM or photoionization technology.
c. The processing equipment building will employ fast acting roll-up doors for truck
access to minimize egress of odour as vehicles move in and out of the main facility.
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d. Additional air emissions are controlled through the use of high temperature oxidizing
type flares that ensure the destruction of contaminants while CHP emissions are
controlled through the use of SCR technology.
Noise is similarly controlled by having equipment housed within buildings that are suitably
acoustically insulated. Site noise can be mitigated by the use of sound barriers and trees etc.
and limiting hours of operation.
Water Emissions are controlled by having all processing operations within buildings
equipped with suitable catchment trenches and drains that direct waste liquids to sumps
where they can be pumped to treatment systems. The digestion system will produce
digestate which will contain high residual levels of COD, BOD, TKN and NH3. If direct land
application of digestate is permissible then this is usually the lowest cost method of disposal,
but usually the waste will require some type of treatment before disposal. Treatment of the
digestate usually consists of dewatering followed by either ammonia removal prior to
biological treatment or simply biological treatment.
Digestates can contain ammonia levels of 3,500-4,000 mg/L which results in a high oxygen
demand. Anaergia manufactures ammonia stripping/recovery equipment which produces
liquid ammonium sulphate that can be used as a fertilizer. This equipment can be used
directly with dewatered digestate and has no problem operating with high BOD/TSS filtrate
streams. The second option is to simply treat the wastewater directly by a biological
activated sludge treatment process, such as a membrane bioreactor. Anaergia has the
membrane bioreactor technology and expertise for this application. Generally, a more
detailed feedstock evaluation will need to be undertaken to determine whether to use a
combination of ammonia recovery and biological treatment or simply biological treatment
on its own.
5. Identify the potential range of capital and annual operating costs (in millions CAD) associated
with your proposed approach, based on the CRD feedstock you have identified as potential
inputs to the process.
MSW Facility

135,000 MTPY

CAPEX
OPEX

CAD 55-75 MM
CAD 12-15 MM/yr

SSO Facility

20,000 MTPY

CAD
OPEXNote 1

CAD 12-18 MM
CAD 2.0-3.5 MM/yr

BiosolidsNote 2

30,000 MTPY

CAPEX
OPEX

CAD TBD
CAD TBD/yr

Note 1: This would be the estimated OPEX for a stand-alone facility. If the MSW and SSO facilities were combined the overall
total OPEX could be reduced due to use of common facilities, shared equipment etc.
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Note 2: The extent of bio-solids processing required is undefined and therefore at this time costs cannot be assigned to it

6. Identify how the liquid and solid outputs from the high solids anaerobic digestion process
would be managed? What form of marketable product/beneficial use product would result
from the system? What would be the most analogous reference project to the proposed CRD
facility?
Refer to our answer to question 4 above. Digestate Solids will be separated using Anaergia’s
Screw Solids Dewatering (SSD) equipment. The residual filtrate can be treated using either a
combination of ammonia recovery followed by biological treatment or directly by biological
treatment. Anaergia manufactures its own ammonia recovery systems and has membrane
bioreactor technology also. As for the dewatered biosolids, it can be dried using a thermal
dryer and sold as a soil amendment product or it can be further processed using low
temperature pyrolysis to produce a biochar for market for a number of uses (see response
to Question #1 above).
7. Identify the range of materials that could be recovered and marketed from the mechanical
pre-processing of the MSW stream. Would you proposed facility undertake separate or
combined mechanical pre-processing of the CRD MSW and SSO material streams?
Materials that can be recovered and marketed from the mechanical pre-processing of the
MSW stream include;
a.
b.
c.
d.
e.

Paper & Cardboard
Ferrous Metals
Non-Ferrous Metals
Plastics
Glass

Note that while recovery of these materials is possible an economic analysis needs to be
undertaken to properly evaluate whether the revenues from the sale of these materials will
offset the costs of recovering them.
In terms of processing the MSW and SSO streams this would be achieved by processing the
materials using separate lines. SSO is lower in totals solids and typically contains fewer
contaminants than MSW, therefore, it requires very little in the way of pre-processing. The
residuals from the SSO stream could be added to the MSW stream in order to recover any
additional recyclable materials (usually metals).
The extracted organics from the MSW and SSO streams can be combined and digested
depending on what will be done with the digestate. Digestate from SSO is usually readily
acceptable as a soil amendment product for addition to compost. Digestate from MSW
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organics is also a suitable soil amendment additive although there is sometimes a perception
that it may be ‘contaminated’. This perception can be disproven by analysis of the chemical
composition of the cake.
8. In regards to the mechanical pre-processing, what is the typical material recovery rate (% of
material in incoming material stream that could be recovered for market) for Ferrous metals,
Non-ferrous metals, HDPE, PET and other materials streams (cardboard) that would be
recovered?
The typical expected recovery of various materials is tabulated below:
Material
Ferrous Metals
Non-Ferrous Metals
HDPE
PET
Glass

Typical Recovery
75% to 85%
75% to 85% of aluminum cans
Up to 70%
Up to 70%
Not much…. If it’s all broken then it will be too expensive to
separate using a lot of machinery. Not knowing what’s the
glass or aggregate market we can’t estimate at this stage
Cardboard
Up to 50% although not knowing the intended market (paper
mills) it is hard to estimate since OCC can be very dirty.
Maybe recovery can go up in % if the material can be use with
wood in biomass fuel and if so then maybe up 75% is
recoverable.
Paper
Up to 50% although not knowing the intended market (paper
mills) it is hard to estimate since OCC can be very dirty.
Maybe recovery can go up in % if the material can be use with
wood in biomass fuel and if so then maybe up 75% is
recoverable.
Wood (to be used as Maybe up to 75% depending on whether or not treated wood
biomass fuel)
can be re-sued or simply used as biomass fuel. If mainly from
C & D source than it will need a C & D Line. That line can be
more manual or automated with sizing, air classification,
magnet and optical sorter.
Organics
Typical Extraction
MSW: 20-35% of MSW can be organics of which 90% can be
recovered
SSO: Typically contains 10-15% contaminants so organics
recovery can be 85-90% depending on the level of
contaminants in the SSO.
9. Clarify the quantity of rejects/residuals from the mechanical pre-processing and anaerobic
digestion processes. Also please clarify you intentions for the management of
rejects/residuals.
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The quantities of residuals expected from the system are as follows:
Material
MSW Input
MSW Rejects
MSW Digestate Cake
MSW Filtrate

Quantity (MTPY)
135,000
110,815
5,550
40,720

SSO Input
SSO Rejects
SSO Digestate Cake
SSO Filtrate

20,000
3,115
3,625
28,900

The strategy with respect to management of residuals has not been determined at this stage
however it will broadly be as follows:
Rejects: Will be sent to landfill. The proposed process scheme does not consider any
additional use of the reject material such as RDF for a gasification system. Anaergia’s OREX
technology typically extracts 90% of organics from the MSW material which reduces the
moisture in the residual and results in a much higher thermal value for the material when
used in gasification.
In preparing our response to the RFEOI Anaergia simply wanted to demonstrate the breadth of its
technology portfolio and in-house process engineering integration expertise. The actual solution that
works best for the CRD will need to be determined based on a more detailed analysis of various
options, costs and revenue streams than we have undertaken at this stage in the process.
Yours very truly,
ANAERGIA DB INC.
Section 22

Deo Phagoo, P.Eng.
Managing Director, Canada & Eastern US
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QUESTIONS
AND
RESPONSES –

OSTARA NUTRIENT RECOVERY TECHNOLOGIES INC.

May 10, 2017
Joshua Frederick, MASc, P.Eng.
Project Manager
Capital Regional District
625 Fisgard Street
Victoria, BC, V8W 1R7
Subject:

Request for Clarification Dated 8 May 2017
RFEOI No. 16-1894 Advanced Integrated Resource Management
Ostara Reference Number S1046

Dear Mr. Frederick:
Thank you for considering Ostara’s response to the Capital Regional District of Victoria’s (CRD) Request
for Expression of Interest for the Biosolids Energy Centre.
Further to your letter dated May 8, 2017, we are pleased to provide the following response to
questions:
Q1:
A1:

Q2:
A2:

Provide an example of current agreements with existing facilities for the offtake of
Crystal Green® fertilizer.
An example of our offtake agreement is provided in Attachment 1. Details can be adjusted to
your specific situation.
What is the current range of fixed and indexed prices for Crystal Green® fertilizer?
Ostara’s offtake agreements include ongoing operational support for the Pearl® nutrient
recovery facility and fertilizer purchase prices are, in part, dependent on the level of operational
support agreed upon.
21(1)

Ostara Nutrient Recovery Technologies Inc.
690 – 1199 West Pender Street, Vancouver BC V6E 2R1 Canada
TEL +1 604.408.6697 | URL www.ostara.com

Attachment 1: Example Offtake
Agreement

FERTILIZER OFFTAKE AGREEMENT
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2.
2.1

Template - Fertilizer Offtake Agreement - USA
Revised: 4/10/2017 4:06:00 PM
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QUESTIONS
AND
RESPONSES –

REDWAVE

1.

Identify to what component of the Anaerobic Digestion and In-Vessel Composting portion of
your proposed process, the following CRD material streams could be directed:

a.

Pre-digested Waste Water Treatment Sludge
The pre-digested waste water treatment sludge after mechanical dewatering to approx.
25% DS can be used as feedstock for the composting facility or if an agricultural use as
fertilizer is not possible due to the heavy metal/impurity content of the pre-digested
sludge, the pre-digested sludge can be used as feedstock for the mechanical-biological
treatment.

b.

Class A Biosolids

c.

d.

2.

see a above. Due to its low content of heavy metals the likelihood of class A biosolids to
be used as feedstock for the anaerobic digestion and/or composting is given.
Source Separated Organics
Source separated organics can be used as feedstock either for the anaerobic digestion
and/or composting.
Yard and garden wastes
Yard and garden wastes are to be used as bulking material for the composting.

Provide typical mass balance information for the MBT portion of your process.
Waste input: 100% (for example 40% moisture content)
mass loss: 30% (during biological drying)
Recycling rate (recovery of ferrous, non-ferrous, paper, card and plastics): 20 – 25%
Solid Recovered Fuel (SRF): approx. 30 – 35%
Inerts (glass, sand and aggregates): approx. 10%
The values given above are depending on the waste composition and the marketability of the
output materials.

3.

For the In-Vessel Composting portion of your process, please clarify the quantity and other
specifics of any supplementary material sources such as bulking agent, would be required?
To enable a sufficient aeration of the material to be composted the feedstock bulk density
should be in the range of 0.6 to 0.7 tons/m³. The material to be composted can be mixed with
bulking materials (green waste and yard waste) to achieve the bulk density range mentioned
before.

4.

In regards to the MBT portion of the process, what is the typical material recovery rate (% of
material in incoming material stream that is recovered for market) for Ferrous metals,
Nonferrous metals, HDPE, PET and other material streams (cardboard) that would be
recovered?
Typical recovery achievable in a MBT process are:
Ferrous approx.: 85 - 90%
Non-ferrous approx.: 80 – 85%
HDPE approx.: 70 - 80%
PET approx.: 70 – 80%
Paper and card approx.: 30 – 50%
The recovery rates depend on the complexity of the MBT process to be used and are subject to
the market value of the corresponding material.

5.

In the event that there is no market for SRF, what modifications/adjustments to your approach
would be proposed?
In the event that there is no market for a good, quality SRF for the use in an industrial process
(e.g. cement kiln) the MBT process can be modified to meet the requirements of other thermal
processes in terms of their fuel specification (e.g. waste incineration).

6.

Clarify the range of operating costs identified in Section 5.2 of your submission. Does the range
from $8 to $10 CAD reflect inclusion of all system components (e.g. Anaerobic Digestion and
lnVessel Composting portion)?
The range mentioned in section 5.2 does not reflect the costs for all system components. In total
taking all system components into account the operating costs for an anaerobic digestion and invessel composting facility for a throughput capacity of 20.000 tpa are in the range of $30 to $40
CAD. Revenue generated from the marketing of the gas (electrical power, heat, etc.) is not
included in the operating costs.

7.

Provide a range for capital costs (in millions CAD), including both the Anaerobic Digestion and
lnVessel Composting portion of your system.
Based on European experience the capital costs for an anaerobic digestion and in-vessel
composting facility for a throughput capacity of 20.000 tpa are approx. $800,000 - $1,000,000.
The $800,000 – $1,000,000 CAD include the costs for the technology and the civil construction.

8.

In regards to the mechanical pre-treatment system for the IV Composting, what is the tolerance
for presence of non-compostable materials (e.g. plastic) in the incoming material stream?
The tolerance for the presence of non-compostable material in the incoming material stream
should be looked at from different views. Under the view of the technical feasibility the amount
of non-compostable material can be quite high because in a mechanical pre-treatment most of
the non-compostable material can be removed. However, trying to produce a quality compost
with an acceptable effort requires a limitation of non-compostable material in the incoming
material to max. 3%. This threshold is based on operational experience from different
composting facilities over decades.

9.

In regards to the mechanical pre-treatment system for the Anaerobic Digestion portion of the
system, what is the tolerance for presence of inorganic materials (e.g. plastic) in the incoming
material stream?
The tolerance for the presence of non-compostable material in the incoming material stream
should be looked at from different views. Under the view of the technical feasibility the amount
of non-compostable material can be quite high but looking from a view of the required
composting quality to be achieved after the anaerobic digestion the presence of inorganic
material in the incoming material should be max. 3%.

10.

Provide further details regarding the Anaerobic Digester portion of the system. We understand
that the proposed approach is high-solids digestion. We are looking for information regarding
the temperature range, percent solids and other technical details. Please clarify your
assumptions regarding the management of digestate and effluent from the digestion process.








The digestion process can either be operated mesophilic (38°C) or thermophilic (52°C).
The percent of dry solids in the feedstock to the anaerobic digestion plant should be in
the range of 25%. If the feedstock to the digester is to dry (>25%) the required
moisture content will be adjusted by adding water in the digester. Adding of water is
an automated process.
The range of DS in the source separated organics varies between 34 and 28% DS
depending on the gas yield with dilution of recirculation.
The process has to be adjusted to 24- 28% DS in the output of the digester to keep it
mixable and pumpable.
If the feedstock to the digester is to dry (>25%) the required moisture content will be
adjusted by adding water in the digester. To adjust the amount of water to be added a
weekly sampling on the DS content is sufficient and if needed a manual adjusting of
additional liquid (condensate, process water, press water) is required.

QUESTIONS
AND
RESPONSES –

WASTE TREATMENT TECHNOLOGIES (WTT)

RFEOI N0. 16-1894 Advanced Integrated Resource Management (IRM)
Responses to your Requests for Clarification of May 8, 2017

1. Identify the range of materials that could be recovered and marketed from the feedstock
reprocessing recyclables recovery facility. What is the typical material recovery rate {% of
material in incoming material stream that could be recovered for market) for Ferrous
metals, Non-ferrous metals, HOPE, PET and other material streams that could be
recovered?
The range of materials that could be recovered is large, as for most materials there is a technology
available. It depends mainly on the available offset market for the different recovered products. The
revenues of the recovered products need to be sufficient high to cover the separation costs (e.g. in
Europe there is an existing and good paying market for waste plastics, even for LDPE film, so it makes
sense to also separate LDPE film.) These markets need to be developed in North America, so there
will be started with the production of relatively much Solid Recovered Fuel (SRF) and relatively little
recovered products:
x
x
x
x
x

Paper/Card Board
Ferrous Materials
Non-ferrous materials
PET
HDPE

See mass balance/flow scheme for INDICATIVE figures of recovery rates. Recovery rates of metals up
to 80% percent may be expected. Actual recovery rates are depending on waste specifications and
final combination of equipment. Alternative equipment and setups are possible. PVC may need to be
removed in relation to the necessary SRF quality with low Chlorine content.

2. The description of the Organic Material Processing (dry AD followed by composting, wet
AD followed by composting and composting alone) does not clearly identify how the
inorganic (non- compostable) contaminants in the incoming SSO would be managed.
Clarify how the removal of contaminants in incoming material streams (other than MSW
that is directed to the preprocessing recyclables recovery facility) would be managed.
Our tunnel composting system is a very robust process. Contamination is not a significant issue for
our technology. It is eminently suited to process a wide variety of organic waste; SSO as well as IC&I
waste, even in plastic bags, can be easily managed. If required also diapers and pet manure can be
processed.
The preprocessing of the incoming organic waste is usually limited to bag and ‘material’ opening by a
slow speed shredder. Contaminants will be removed at the end of the process when the material is
dry and can easily be processed. Large pieces of contamination will however be removed by front
end loader and/or hand picking before processing commences. The contamination will be stored in
the residual storage bay/container.

The compost refining line
After a minimum of 14 days composting (BC Organic Matter Recycling Regulation - OMRR) the
material will be transported by front end loader to the compost refining line. Separation of compost
from the light residuals and larger organic fraction will be achieved with two drum screens, operating
in series. The first drum will separate the compost (still containing heavy residuals) from the larger
fraction (> 15 mm). The fraction that is larger than 15 mm will be transported by a belt conveyor to a
second drum with 80 mm screen size. The overflow of the second drum (> 80 mm) will be the
fraction mostly containing light residual plastics. This material will either be landfilled or sold to a
cement kiln as solid refuse fuel (SRF). The 15- 80 mm fraction will be transported back to the mixing
bay to be used as inoculum for subsequent composting, or it can be shredded and screened for a
second time.
The purpose of having the second drum screen will be to ensure the amount of residual contamination remains at a minimum, thus achieving at least > 90% landfill diversion, while achieving quality
compost that complies with the most stringent Class A compost standards according to the OMRR.
Compost from the first drum screen (< 15 mm) will pass over magnetic belt where ferrous metals are
removed. The compost will then be refined further by passing through a ballistic separator which will
remove heavy contaminants such as glass and stones due to the difference in density between the
light organic material and heavier contaminants. After the multi-stage separation steps the compost
will be transported to the finished compost storage bunkers.

3. Clarify the quantity of rejects/residuals from the MBT and composting process. Also
please clarify your intentions for the management of rejects/residuals from the MBT
and composting process.
See attached
*:
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commercially confidential information)

The implementation of Anaerobic Digestion will be decision of the CRD and/or CRD
member municipalities. Biogas and consequently electricity generated from biogas is much
more expensive than natural gas respectively traditionally generated electricity. The
production of biogas and the conversion by CHP’s into electricity and heat may be useful
when no or insufficient power is available at the projected sight. An interesting alternative
may be the upgrade of the produced biogas to natural gas quality to be used as (waste
collection) truck fuel; cheap truck fuel and optimization of the carbon dioxide emission
reduction resulting in carbon credits. This may be of particular interest of CRD member
municipalities.

Rejects/Residuals Management
The philosophy of our project approach is to separate waste in to an organic fraction, a recyclables
and/or an Solid Recovered Fuel fraction and a residuals fraction, which consists mainly of mineral
grid. The residual fraction will be landfilled. The mineral grid fraction may be up to 20% in mass, but
will probably be less than 10% in volume because of the relatively high density of the material. It’s a
relatively ‘clean’ material (low organic content), that can be landfilled more or less nuisance free.

4. insomuch as the compost produced from the facility is derived from a combination of
sources including mixed waste, please clarify your expectations as to the quality and
marketability of the compost product.
The SSO, Leaf and Yard, IC&I waste and probably the organic fraction from MSW will be processed
separately from the biosolids. However, if the organic fraction from MSW is too polluted to be able
to produce A grade compost according to the OMRR, it may be processed together with the
biosolids.
A marketable end use product is a compost suitable for unrestricted use in accordance with
applicable federal (CCME) and provincial (OMRR) regulations and guidelines. The SSO compost will
comply with the OMRR requirements:
o
o

schedule 1: temperature in the composting tunnel will be >55°C for 3 days
schedule 2: temperature in the composting tunnel will be >45°C for 14 days

Regular sampling of the incoming feedstock and outgoing compost will be in accordance with the
regulatory requirements, in particular CCME guidelines for compost quality. Analytical results related
to compost quality monitoring will be inspected and reviewed as soon as they are received in order
to determine appropriate procedures regarding the stored material. Where compost quality criteria
are not met, the appropriate response will be triggered.
Market research has been undertaken in cooperation with BC experts, as well as a compost SWOT
analysis has been executed: a solid market for high quality compost that meets OMRR guidelines
exists on Vancouver Island. Compost would be made available in bulk, pick-up or delivery as well as
pre-arranged spreading.
Proposed market segmentation:
x
x
x
*

Top Soil Production*
Gardens*
Crop/vegetable growing fertilizer*

Closed Loop Approach may be of particular interest for CRD member municipalities. We
would even encourage a ‘closed the loop’ program in order to provide benefits to the
residents of the Capital Regional District and to compensate farmers for storage and
spreading costs when they replace synthetic fertilizer. Some possibilities
x
x
x
x

“Close the loop” in the CRD and supply CRD member municipalities’ compost and
top soil needs;
Specify CRD SSO compost and topsoil products in CRD member municipalities’
projects;
Make compost available to the residents, businesses and farmers in the CRD
through a home delivery program (“A Yard to a Yard”) and educate residential
clients in the benefits of compost use and investigate a delivery/blower service;
Increase the familiarity with the compost product and its quality in local targeted
agricultural sectors;

Biosolids composting is no technological issue. Sufficient volumes of structure material will be
needed. It however could be a regulatory issue; Class A compost cannot produced out of biosolids
according to the B.C. Organic Matter Recycling Regulation, but only the categories ‘growing medium’
and ‘Class B compost’. Biosolids will therefore be processed separately from SSO, Leaf and Yard
waste and IC&I waste. The biosolids compost will have a higher organic content and consequently
higher heat value than SSO compost. The preferred application would be as biomass for biomass
boilers (and/or cement kilns). If required, the biosolids compost may be pelletized resulting in higher
density and better logistical and processing performance.

5. Provide an estimate of the potential size of the site that would be required fora facility
that would house the technologies required to process the CRD materials as stated in your
submission.
The potential size of site for mechanical separation and of 135,000 tpy MWS and composting of
20,000 tpy SSO, 18,000 tpy Leaf & Yard waste, the organic fraction from MSW and 35.000 tpy
biosolids will be app. 4.5 acres.
The potential size of site for mechanical separation and of 135,000 tpy MWS, anaerobic digestion of
20,000 tpy SSO and the organic fraction from MSW and composting of the digestate, 18,000 tpy
Leaf & Yard waste, and 35.000 tpy biosolids* will be app. 5.5 acres.
*

If also the anaerobic digestion of the liquid biosolids is required an additional wet AD tank
of app. 3,000 cubic meters is needed. The additional needed space for tank and auxiliary
equipment will be less than 0.5 acres.

6. ldentify the potential range of capital and annual operating costs (in millions CAD)
associated with your proposed approach, based on the CRD feedstock you have
identified as potential inputs to the process.
Capital costs
The level of overall capital costs will be determined by the ultimate solution chosen and the
Specification and Services required by the Capital Regional District.
The base level of costs required to develop and complete the contractual negotiations required for
such a large scale complex project tends to remain relatively constant when compared to the overall
duration of the project and capital investment associated with such a contract. Costs will also be
dependent upon any external funder due diligence requirements and significant technical (design),
legal and financial support (and depending on the complexity of the Project agreement).
The cost per ton of capital infrastructure will very much depend on the ultimate objectives of the
Capital Regional District and the nature of the outputs it wishes to deliver.

 exact volumes
 types and quality of feedstock
 final process configuration*
 volume of tunnels/reactors/tanks
 local construction, environmental, compost regulations
 geotechnical aspects (esp. at a landfill)
 climate circumstances
 methods of financing
with or without AD/more respectively less separation technology implementation resulting in
less or more handpicking/more separation technology results in higher capita costs.

Capital cost affected by:

*:

The investment cost of a facility for mechanical separation and of 135,000 tpy MWS and composting
of 20,000 tpy SSO, 18,000 tpy Leaf & Yard waste, the organic fraction from MSW and 35.000 tpy
biosolids will be in range of 55m – 80m $
The investment cost of a facility for mechanical separation and of 135,000 tpy MWS, anaerobic
digestion of 20,000 tpy SSO and the organic fraction from MSW and composting of the digestate,
18,000 tpy Leaf & Yard waste, and 35.000 tpy biosolids* will be in the range of 70m – 100m $

Operating Costs
There is a similar correlation with operating costs per ton as there are with capital costs in that there
is usually a fixed operating cost element associated with each facility type and a variable cost
element.
Although there is a reasonably consistent variable cost per ton irrespective of the capacity of the
facility, there is often a fixed labour, maintenance and utility cost associated with the base running of
the facility.
The overall cost base will very much depend on the level of processing required to transform or
reduce the feedstock waste into materials which can be recovered/recycled. The level of processing
costs is therefore determined by the level of transformation or mass reduction required to satisfy the
requirements of the end markets.
Our solutions vary in size and design based on the drivers underpinned by client specification and
objectives. We would seek to discuss the various opportunities with the Regional District in order to
design a bespoke solution based on the ultimate environmental and economic objectives of the
client.
 the size of the facility (economies of scale)
 final configuration*
 the amount of non-recyclables
 market and market prices for recyclates/recovered products
 contract term
 indexation
with or without AD/more respectively less separation technology implementation resulting in
less or more handpicking/more handpicking results in more labour + higher operational costs

Operational costs affected
by:

*:

7. In the event that there is no market for SRF, what modifications/adjustments to your
approach would be proposed?
Market research has been undertaken in cooperation with BC experts, as well as a Solid Recovered
Fuel analysis has been executed. The two mayor SRF customers in BC are Lehigh Cement plant in
Delta and the Holcim Lafarge plant in Richmond. Both facilities have the necessary (environmental)
permits to use SRF and a SRF demand much higher than the proposed facility ever will produce.
Both cement kilns need stable volumes of a high quality SRF (high caloric value combined with a low
contamination rate. The SRF produced at the proposed facility will comply with these requirements
and can be perfectly used as ‘baseload fuel’. No other party within BC is currently able to produce
and/or provide this ‘baseload fuel’. Both cement kilns are open to negotiate a long term SRF
delivery agreement.

8. Provide an estimated Mass Flow Diagram of your proposed technologies for the CRD
material quantities.
See attached
*:
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The implementation of Anaerobic Digestion will be decision of the CRD and/or CRD
member municipalities. Biogas and consequently electricity generated from biogas us much
more expensive than natural gas respectively traditionally generated electricity. The
production of biogas and the conversion by CHP’s into electricity and heat may be useful
when no or insufficient power is available at the projected sight. An interesting alternative
may be the upgrade of the produced biogas to natural gas quality to be used as (waste
collection) truck fuel; cheap truck fuel and optimization of the carbon dioxide emission
reduction resulting in carbon credits. This may be of particular interest of CRD member
municipalities.
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QUESTIONS
AND
RESPONSES –

ENGINEERED COMPOST SYSTEMS (ECS)

Joshua Frederick, P. Eng.
Manager, Project Engineering
Parks & Environmental Services Department, CRD

May 15, 2017

Subject: RESPONSES TO RFEOI NO. 16-1894 ADVANCED INTEGRATED RESOURCE
MANAGEMENT (IRM)
Joshua,
It appears that the questions below focus on processing a co-mingled MSW waste stream. ECS
does not recommend composting MSW unless the process and product goals are to create an
alternative daily cover for landfills. That is…making a viable/marketable compost product from
mixed MSW is just not possible. And although ECS has two (2) clients that have composted
MSW for alternate daily cover, both of those facilities have shifted their priorities and are now
composting SSO in order to make a viable and marketable compost product.
It is possible to make good quality compost from SSO feedstocks that contain <3-5%
contamination. And it is possible to make compost from feedstocks that contain as much as 15%
contaminants (by weight), however at a high operational cost. Above 15% contamination and the
compost produced will likely be landfilled.
Responses are requested for the following:
1. Identify the pre or post processing sorting or other technologies that would be applied to
separate the non-compostable (non-biological) fraction of the MSW stream from the processed
material.
No Answer
2. Identify if any portion of the non-compostable (non-biological) material would be recovered
in a marketable form, and what types/material streams which would be recovered.
No Answer
3. Identify whether all CRD input material streams (Biosolids, MSW, SSO, yard waste) would
be blended/combined as feedstock for the composting process, or if some or all of these materials
would be processed separately.
With the exception of MSW (unless the goal is to create ADC) any of the other feedstocks
can be blended together or composted separately (exception: biosolids needs a bulking
agent like YW) depending on product markets and process goals.
4. Identify the range of compost product quality and potential markets for this material.
Depending on the feedstocks, the possible range of product quality is from ADC to
exceptional quality.

4220 24th Ave West, Seattle, WA 98119 | T 206.634.2625 | F 206.634.1309 | www.compostsystems.com

RESPONSES TO RFEOI NO. 16-1894 (IRM)
5. Provide further details regarding control of air, noise and water emissions from your
proposed facility.
Odour Control – The control of air emissions at a facility depends on the competency of
both the process technology and the operations. ECS process technology is designed and
constructed to provide uniform and controllable process conditions (Oxygen,
temperature, moisture) and the ability to capture and control air emissions. ECS systems
are designed to create process conditions that are within Best Management Practices per
the US Composting Council guidelines (BMP).
When the compost process achieves BMP conditions it will produce fewer VOC’s and
odours that require capture and control. Reduced loading of the capture and control
mechanism increases its efficiency. Further, a compost process that enjoys BMP
conditions during primary composting will result in compost product that produces lower
air emissions during secondary composting, curing and storage; and result in a highly
marketable product.
Operations must maintain BMP conditions in the pile and the biofilter to prevent creating
undue air emissions and a biofilter that functions poorly. Properly constructed and
maintained biofilters can reduce VOC by +90%
6. Identify if any of the reference facilities noted, manage MSW and/or an organic fraction
recovered from MSW.
West Yellowstone, MT and Mariposa County, CA
7. For those reference facilities that manage biosolids as a feedstock, please identify the type of
product generated and the current markets for this material.
https://www.nwbiosolids.org/kelowna-british-columbia-ogogrow
Product type: USEPA Exceptional Quality Biosolids Compost
Markets: Unlimited distribution in most cases
8. Can you provide a typical mass balance for the processing technologies identified, including
the pre-processing and all composting components?
No Answer – to provide a meaningful mass-balance would require detailed data on the
incoming feedstocks.
9. Identify the potential range of capital and annual operating costs (in millions CAD)
associated with your proposed approach, based on the CRD feedstock you have identified as
potential inputs to the process.
Capex: $135-400 CDN/tonne/year
Opex: $30-40 CDN/tonne/year
Sincerely,
Steve Diddy
Business Development Director
Cell: 360-280-8985

www.compostsystems.com
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AND
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INTERNATIONAL COMPOSTING CORPORATION (ICC GROUP)

International Composting Corporation
Contact: Dr. Bryan Imber
108-9800 McDonald Park Road,
Sidney, BC V8L 5W5
Email: bryan.imber@iccgroup.ca
Tel:(778) 351-0476
Fax:(778) 351-0444
www.iccgroup.ca
May 15, 2017
Mrs. Margaret Reilly,
Administrative Coordinator
Capital Regional District
625 Fisgard St
P.O. Box 1000
Victoria, BC V8W 2S6|
RE: RFEOI NO. 16-1994 – Responses to CRD questions
Dear Mrs. Reilly,
ICC Group is please to submit a response to the questions raised in your correspondence of
May 8, 2017, and following up with the conference call of May the 11th, 2017.
Per the note in your correspondence of May 8, 2017, ICC Group wishes the information
attached to be confidential.
The information exchanged during the conference call was sufficient to consider a revision of
our original process train to better answer the needs of the Capital Regional District, notably
with the understanding that the CRD will supply an anaerobic digestion system.
Please find attached the revised proposal Rev-B with the answers to the questions located at
the end of the document.
From the recent Times Colonist article, we note that almost $200,000,000 is the proposed
expenditure on the AD plant to treat the biosolids.
For a price of less than one tenth of this
biosolids into our process stream.
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we could take untreated but pressed

These untreated, but pressed, biosolids would contribute to the overall power production. They
would make a contribution to the production of green power.
The savings of providing pressed biosolids would substantially pay for our proposed integrated
plant.

We look forward to work with the CRD to offer an integrated solution. Needless to say, we are
available to answer questions.

Sincerely,
Section 22

Bryan Imber
ICC GROUP
President and CEO
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NET ZERO WASTE – WALKER ENVIRONMENTAL GROUP

Mechanical-Biological Waste Treatment – an International Overview –
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For more than 20 years, W. L. GORE & Associates has been in the waste treatment business.
Our first experience started right after the reunification of Germany supplying the first
GORE Cover into a Soil Remediation1 project. Within a short time period thereafter, the
first demonstration projects were implemented for the category of Separate Organic Waste
(SOW) treatment, leading to the many successful full scale operating plants seen today.
From there, the cover technology was expanded into the category stabilizing the organic
fraction of Municipal Solid Waste (MSW) and at the same time input material from waste
water sludge (biosolids) and various other organic wastes. The cover is supplied directly
or by an authorized supplier network of global sustainable partners to the end user. Today,
the cover technology is used for the purpose of organic treatment in more than 15,000 tons
per day including stabilization, mass reduction and drying before energetic use throughout
Europe, Asia Pacific and North and South America. The cover technology provides the
operator a high performing technology that meets the regulation at a low investment cost
utilizing a flexible design from the standard heap version to fully encapsulated plants and
capable of CO2 equivalents of 12 kg/t input material [8].
The following will discuss how the GORE Cover technology is capable to successfully
optimize the process of treating organic waste for meeting strict stabilization and emission regulations, while producing a high quality output finished product (RDF, CLO or
stabilized material).
The Solid Waste Treatment business unit began at the companies Munich location during
the same time period with the reunification in Germany. The first large on-site remediation
plants where built in Germany, Italy, USA and France using the ePTFE membrane due to
the solid capabilities of the waterproof yet breathable membrane – even in adverse climate
regions:
1

> 5 Mio tons of contaminated soils have been biologically remediated using GORE Cover
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t

BJS QFSNFBCMF BFSBUJPO UP NBJOUBJO BFSPCJD DPOEJUJPOT

t

FYUFSOBM XBUFS UJHIUOFTT VQ UP B XBUFS DPMVNO PG  N BOE JOUFSOBM NPJTUVSF SFUFOUJPO

t

NFDIBOJDBMMZ SPCVTU BOE MPOH MBTUJOH PG UIF DPWFST VQ UP FJHIU ZFBST

It was becoming very clear that the similar features and benefits observed using the
ePTFE membrane in soil remediation projects would also be used for composting of organic
waste. However, the obstacles to become a certified technology according to the TA Luft2
and BimSchV3 took at first some references in place and the proof on meeting European
Requirements. The reference plants proved that the ePTFE membrane cover is capable of
being biologically inert, chemically resistant, temperature resistance (-200 - +260 °C), and
UV resistant in order to withstand the very aggressive biological environment in the biological processing of organic waste from MSW. In addition, by combining the cover with
positively aerated control process to conduct the biological treatment of Municipal Solid
Waste (MSW) delivered a high level of control and produced a quality end use product:
t

SFMJBCMF IZHFOJ[BUJPO PG UIF PSHBOJD NBUUFS

t

NFBTVSBCMF BOE DPOTJTUFOU NBTT SFEVDUJPO

t

QSJNBSZ TUFQ UP UIF TUBCJMJ[FE NBUFSJBM QSPDFTT

t

TFDPOEBSZ TUFQ JO UIF ESZJOH QSPDFTT PG .48

t

JODSFBTF JO UIF /FU $BMPSJĕD 7BMVF PG 3%' NCV)4

Stabilization and Biodrying the MSW waste before mechanical post treatment and the
creation of Refuse Derived Fuels (RDF) were an obvious treatment application for the cover.
Extended trials and research on existing installations in Germany (Oldenburg, Bremen,
Uckermark) and Italy (Tuscany, Campanula, Sicily) became very active and with regards to
meeting new regulations. These reference plants, along with Hungary and new European
Countries joining European Community, were selected due to the representative and new
infrastructure to support the path forward for MSW treatment, as well as proving the need
to fulfil the European Landfill Directive (1999/31/EC) on the landfill of waste [2].
The first approaches in the treatment of MSW with plants sized between 5 – 10,000 tons
per annum (tpy) using the high performing ePTFE membrane solution. The technology
was selected due to the proven background of having a simple handling solution, flexible
and expandable design, high level of performance, and a realistic investment cost structure
with regards to a sustainable waste treatment approach; all the while operating in compliance with the Waste Framework Directive (2008/98/EC) in the MSW treatment [7]. Today,
the technology is being used in Recycling Parks (MBT plants) that offer a daily treatment
capacity of 2,000 tons (> 600,000 tons per year of MSW) which meet the stabilization
parameters, including, and not limited to, the reduced treatment times in order to achieve
DRI5 or AT46 [11].
2

Air (Technical Instructions on Air Quality Control

3

Federal Immission Control Ordinance

4

CEN Draft Standard …solid fuels prepared form non-hazardous waste intended to be recovered as energy in
incineration or co-incineration installation according to … CEN / TS 15359… Reference: SUEZ Environnement
2007

5

Dynamic Respiration Index, DRI = 500 mg O2 kf DM-1 h-1, Italy

6

Example AT4 < 10 mg O2/kg/DM, Poland
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1. Germany
One of the first approaches of the treatment with the membranes in Germany were carried
out by stabilizing MSW before applying to an incineration plant. The result showed:
t
t
t

PCTFSWFE TVDDFTT UP FNJTTJPO SFEVDUJPO EVSJOH UIF USFBUNFOU QIBTF
TJHOJĕDBOU mass reduction of the different prepared MSW streams
SFEVDFE USFBUNFOU UJNF

However, there is continued work being performed to evaluate the impact of uncontrolled
increase of the NCV7 of the material.
Table 1:

Changes of waste characteristics due to treatment
Caloriﬁc Value

Ash content

Glowing loss

DS-content

Water content

%
MSW

+53,6

+11,5

-4,4

+37,9

-50,4

MSW likewise
Industrial waste

+20,9

-12,6

+3,0

+8,2

-22,6

Source:

Horn, A.: Trockenstabilat – Versuch ’97, Blockland Deponie Bremen, Ingenieurbüro Horn & Müller, Berlin, 1997

Taking these experiences into consideration, the first larger facilities on a continuously
processed MSW stream were implemented in Italy in the early 1990’s. The plant sizes
averaging 35,000 tpy of MSW provided a fair and solid foundation to the collection of
data and experience using the technology. Several case studies were developed to study
the impact on air quality, water quality and finished product quality. These studies include
odour measurements confirming an odour reduction of > 90 % atop of the membrane [3].
A study to show a clear separation of storm/rainwater from process/leachate water can be
achieved. And the monitoring of the final product as a finished stabilized waste that can
put onto the nearby landfill as daily cover.

Figure 1:

Source:

7

MBT and landfill, one of the first
plants in Italy using side walls and
GORE Cover starting operation
with 35,000 tpy; Handling Cover:
manually

Figure 2:

Stabilized organic fraction on the
landfill meeting DRI

BioE s.r.l., Milano, Italy

Net Calorific Value
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Table 2:

Test Results on DRI

Analyzed material after 21 days
treatment

Volatile Matters

Index of the breathability of the compost
(statically index – method IPLA)

% p/p s.s

mg O2/kg SV s h

Biostabilized organic fraction (1A)

46.7

498

Shredded and biostabilised
residual waste (1B)

43.3
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Resulting from these experiences in the years 2001 – 2008 a large landfill remediation project
took place in the north of Italy. The landfill was closed 30 years prior and was now polluting
the ground water and required to be remediated meeting European Landfill Requirements.
The excavated 110,000 ton per year of MSW was grinded, put onto the positive aeration
under cover, stabilized, screened, and compost like output (CLO) that met stabilization
criteria DRI put back on the new landfill as a daily landfill cover. The remaining over sized
material with a high calorific fraction was bundled and used for energetic use.

Figure 3:

Handling Cover : First generation Mobile Winder

2. Hungary
Large visitor tours form Hungary went to Italy to seek solutions for the adoption of a
national strategy on MSW. The group visited reference plants in Tuscany and Naples area.
With the experienced gained from the visits and the support with ISPA and SAPARD funds
from the European Union, the Hungarians developed a strategy and new standards as a
new member to European Union for the treatment of MSW.
The leading University carried out case studies also with regards to the potential use of Refuse
Derived Fuel (RDF) from the MSW [4]. Based on these studies, the Hungarian strategy for
the treatment of MSW were founded which included the stabilization and mass reduction
of the organic matter plus energetic use of the valuable fraction. What followed next were
first coordinated efforts of getting a more than 110 municipalities (reflecting 250,000 +
inhabitants in a decentralised area) to work together to create the first Recycling Plants. The
recycling plant concept is a cooperative agreement to develop a single serving processing
canter; for sorting and reuse recycling and stabilization of the MSW, and separate organic
waste stream for composting.
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The National Waste Management Plan8 will implement a landfill tax starting Jan 2013 with
a significant fee and, according to the preparation of the new National Waste Management
Plan, the AT4 is the guiding landfill criteria, will be implemented not later than 2015.

Figure 4:

160,000 tpy, Recycling Park, MSW, Star- Figure 5:
ted operation in 2009, Production of high
quality compost from separate collection,
RDF for the cement industry, Stabilized
organic towards landfill; Handling Cover:
Winder on the push wall

150,000 tpy, 2 Recycling Parks,
MSW, Started operation in
2010, Serving 107 municipalties
(330,000 inhabitants); Handling
Cover: Winder on the push wall

Figure 6:
Biodrying of the MSW fraction
for further treatment (mechanical) before used as RDF in the
cement industry; Fine fraction
stabilized according to Hungarian waste legislation; Handling
Cover: Winder on the push wall

A high value outcome of the MSW treatment strategy is the production of RDF from
MSW. The potential destinations for the high calorific fractions from MBT plants and the
specific requirements were recently presented during the ASA Recycling Days 2012 [10].
The following examples show the final material after biological treatment with a high NCV
(> 18 MJ/kg):

8

Ministry for the Environment and Country Development (KvVm)
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a highly mechanized tunnel technology required an upgrade on emission control suffering
from high odour complaints from the neighbours and poor final product quality due to
inefficient treatment process. The plant processed on average 30,000 tpy with an ongoing
treatment time of six to nine weeks.
The objective of the plant was to solve the emission (odour) situation in the maturation area
and to enhance the final stabilization of the organic fraction before landfill meeting AT4
< 7 mg O2/g DS. It was decided to add the technology as a secondary treatment process
post tunnel processing, which after the GORE Cover has been installed; no more odour
complaints were notified for more than five years of daily use and producing a higher
quality finished product.

Figure 9:

MSW post treatment facility

4. Poland
Schäfer presents information on the latest developments with regards to the Municipal
Waste Act in Poland starting 1st January 2012 of the waste disposal obligation [13] and with
enforcement starting 1st July 2013.
The obligation to reduce the large amount of biodegradable MSW put on the landfill has
allowed for a high amount of sorting stations/ transfer plants to be established in a short
time period. Using a phased in approach, the sorting stations/ transfer plants are using
state of the art sorting lines and is a significant portion of the treatment goal which can be
achieved right away. Following those sorting plants and meeting the treatment goal for the
landfill disposal criteria [2] a number of MBT plants have been already been built and set in
operation with great results using the cover approved by the Polish Ministry of Environment.
With the following examples we want to demonstrate an efficient and sustainable approach
using unique designs, both heap model and a box design (Biodgma).
The Biodegma Butterfly technology offers the sustainable and solid track record throughout
the treatment of MSW in the past 15 years and is utilized whenever a building or tunnel
solution are demanded. Both the GORE Cover heap and Biodegma box design are accepted
designs currently in use in Poland.
At one reference the client is using both designs to cost optimize the treatment process for
meeting standards utilizing a flexible design and being profitable on one location for the
production of RDF.
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Figure 10:
Organic fraction from MSW,
first plant in Poland in Spring
2009 starting operation with
12,000 tpy, Fraction 0/80 mm,
AT4 < 10 mg O2/kg/DM; Handling Cover: Biodegma Butterfly
Source: SUTCO Polska; Biodegma
GmbH, Germany

Figure 11:
Additional capacity in Poland
in Spring with 28,000 tpy using both, the butterfly version
in the intensive phase and the
heap model in the maturation in
order to achieve Landfill criteria,
AT4 < 10 mg O2/kg/DM; Waste
code: 19 05 99 code of fraction
after bio stabilization of fraction
< 80 mm; Handling Cover: Biodegma Butterfly
Source: SUTCO Polska; Biodegma
GmbH, Germany

Example:
Total input at the front gate:

~ 170,000 tpy

Input:

MSW

Pre treatment:

Grinding, < 300 mm, screening

Input Biological treatment 0/65 mm:

~ 95,000 tpy9,10 – stabilization11

Input Biodrying treatment 65/300 mm

~ 65,000 tpy biodrying RDF12

Biodegma GmbH, located in Ludwigsburg, Germany provides reliable, high performing
services in consulting, engineering and training in all categories of organic waste treatment, specializing in MSW stabilizing and production of RDF material. Biodegma has key
competence in order to support and meet the requirements set in Municipal Waste Act in
Poland. Biodegma has key references with regards to MSW treatment in Germany, Poland,
Spain, Slovenia, Turkey and Middle East.

9

Started of first treatment capacity in Dec 2011; final capacity already at site; construction in progress

10

The change with regards to the size of the material from < 65 mm to < 80 mm will become effective starting
01.09.2012.

11

landfill AT4 < 10 mg O2/kg/DM, Waste code: 19 05 99

12

Drying < 20 % Humidity, post grinding > 30 mm, cement industry, 19-21 MJ/kg
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Figure 12:
Installation of first treatment
capacity fraction 0/65 mm stabilisation before landfill AT 4
< 10 mg O2/kg/DM, 2nd phase for
100,000 tpy in start up phase adding 26 heaps; Handling Cover:
small mobile winder

Figure 13:
Biodrying Plant Poland; Fraction 65/300 mm, End user:
Cement industry, 30 mm < 20 %
humidity; Handling Cover: winder on the wall
Source: EQUIPO, Ksawerów, Poland
and Biodegma GmbH, Stuttgart, Germany

5. Italy after the early beginnings
Italy, currently has the largest plant using GORE Cover which started operation in autumn
last year with a daily input stream of 2,000 + tons of MSW.
This plant concept dates back to 1994 offering the longest history in respect to using the cover
as the treatment technology for fulfilling the MSW treatment strategy. Up until this plant
was built, the largest significant plants were treating up to 1,700 tons per day of MSW. The
next step into a large MBT plant and using the cover as the key in the biological treatment
was not only based on the trials that have been carried out but also on the requirement
of Best Available Technique (BAT13) meeting both, technical and economical sustainable
requirements. The site utilizes a state of the art Mechanical Pre-treatment equipment and
utilizes a very thought through logistic stream with a high level of performance for both,
the pre treatment and biological process at the site.

13

The term best available techniques is defined in Article 2(11) of the Directive as the most effective and advanced
stage in the development of activities and their methods of operation which indicate the practical suitability of
particular techniques for providing in principle the basis for emission limit values designed to prevent and, where
that is not practicable, generally to reduce emissions and the impact on the environment as a whole.
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Figure 14:

Intensive rot – stabilization, drying of < 65 mm fraction

Mass data on the example site:
Total input at the front gate:
620,000 tpy
Input:
MSW (no separate collection)
Pre treatment:
Separation of PET, Plastic, Glass, Paper/Cardboard,
FE/NE in total > 50 % of the input material
Input towards Biological treatment:
~ 310,000 tpy
Mass reduction fraction <65 mm:
~ 90,000 tpy (biological process)
RDF (Refuse Derived Fuel):
~ 70,000 tpy
Landfill material at the end
~ 150,000 tpy (< 25 mm fraction)
Surface/dimensions:
(Reception, Mechanical pre treatment)
Biological treatment area
Post treatment

Figure 15:
Source:

The biological plant from a sketch to
reality – 2,000 tons per day MSW

- 10,000 m²
- 14,400 m²
- 1,000 m²

Figure 16:

BioE s.r.l., Milano, Italy
Source:
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Biological Treatment GORE Cover showing 45 out of 60 modules
during construction; Handling
Cover: Hydraulic frame

BioE s.r.l., Milano, Italy
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Figure 17:
Fraction < 65 mm after mechanical pre-treatment in the
biological process for 21 days;
During ongoing emission testing
Source:

BioE s.r.l., Milano, Italy

Odour measurements are continuously monitored to prove validity of the performance of
the plant – a very necessary part of the sustainable waste treatment on the site.
After the total treatment on the site, less than 30 % of the total received MSW in a fraction
< 25 mm have been put as a stabilized material on the landfill meeting DRI criteria and
fulfilling the emission requirements.
In this application, the cover is also fixed on a frame and sealed onto the side walls with
strong forces – air tight and the only way to release the humidity is through the membrane.
A key characteristic of the membrane is moisture control, which performing under such
conditions reduces emissions, enhances drying and stabilizing of the organic fraction. This
tunnel design delivers a total encapsulated plant solution, and if needed can be combined
with adjacent supporting structures for pre-treatment (receiving, sorting, mixing/ grinding
in a solid building, requiring air treatment due to fully encapsulated), while MBT or composting process supplied into the technology, reducing the infrastructure costs. This cover
encapsulated design has been successfully in use for more than three years now.
Our Italian partner lately installed the first large facility (MBT plant) in South America with
a treatment capacity of 130,000 tpy in the first phase using the comprehensive know-how
gained throughout the learning and development during the past years. The plant technology
after pre treatment is again using heaps with side walls and handling of the GORE Cover
with a mechanized winding machine.

Figure 18:
Handling Cover: Big Winding
Machine, mobile
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6. Summary
The performance zone of the cover application in some numbers:
Sizes of plants

2,000 tpy J 200,000 tpy J 630,000 tpy J 1,000,000 tpy14

Ton per week

39 tpw

4,000 tpw

12,000 tpw

20,000 tpw

Ton per day

~ 7 tpd

~ 670 tpd

~ 2,000 tpd

~ 3,200 tpd

References

MSM, SOW, BS, Landfill Remedation 250 + plants

Treatment experience

15,000 tons per day + (min. 12 months in operation)

Staff

80,000 tpy MSW plant = 2 workers

Buffer zone

from 50 m (example: UK, London, 35,000 tpy) onwards

Energy consumption

MSW 1.0 kw/t input J 4.5 kw/t

The article demonstrated a solid background and a great performance in affordable waste
treatment technology. Achieving the strict stabilization criteria’s with the technology in
various countries, the know-how of the partner and fit for use GORE Cover made its way
from the early days. At the given experience, not only in Germany, a cost effective and sustainable approach by choosing treatment technologies is key in the future MSW treatment
to our point of view. However, even if a fully encapsulated plant is desired to what ever
reason – reference plants even on this specific request are available.

Figure 19:

14

Active Plants using GORE Cover

Plant under construction

440

Mechanical-Biological Waste Treatment – an International Overview –

7. Literature
[1] Horn, A.: Trockenstabilat – Versuch ’97, Blockland Deponie Bremen, Ingenieurbüro Horn &
Müller, Berlin, 1997
[2] N.N.: Council Directive 1999/31/ES on the landfill of waste http://eur-lex.europa.eu/LexUriServ/, 1999
[3] Favoino, E.: Odour management at Facilities for Biological Treatment: situation in Italy, Scuola
Agraria del Parco di Monza, ECN, 2001
[4] Csöke, B.: Production of secondary raw materials and fuels through the preparation of municipal
wastes, University of Miskolc, Miskolc, Hungary, 2002
[5] Thomé-Kozmiensky, K. J.: Aufbereitungskonzepte für Ersatzbrennstoffe. Aufbereitungstechnik,
Vol.43, Nr4, pp. 11-20 (2002)
[6] Csőke, B.; Szűcs, I.; Antal, G.; Ferencz, K.: Experimental Determination of the Caloric Value of
Heterogeneous Fuels and Waste Materials. microCAD 2003 International Scientific Conference,
Miskolc, 6-7 March 2003. (Published: University of Miskolc, ISBN 63 661 547 0, ISBN 963 661
552 1), pp. 23-29 (2003)
[7] N.N.: Directive 2008/98/EC of the European Parlament and of the Council. http://eur-lex.europa.
eu/LexUriServ/, 2008
[8] Cuhls, C.: Situation with Emissions from Recycling of Separated Organic Waste, GEWITRA,
2009
[9] Alexa, L.: Mixed Waste Treatment Technology – MBT, Szent Istvan University, Gödöllö, Hungary,
2011
[10] Kühle-Weidemeier; Diaz Mejorda, A.: Destinations for the High Calorific Fractions from Mechanical and Mechanical-Biological treatment, Wasteconsult International, Langenhagen, Germany; International 9th ASA Recycling Days 2012
[11] Adani, F.: Current status and future role of MBT in Italy, Grupo Ricicla – University Milan,
International 9th ASA Recycling Days 2012
[12] BAT http://scp.eionet.europa.eu/definitions/bat
[13] Schäfer, A.; Kapsa, K.: Recent Municipal Waste Management Legislation in Poland. In: ThoméKozmiensky, K. J. ; Thiel, S. (Hrsg.): WASTE MANAGEMENT. Volume 3. Neuruppin: TK Verlag
Karl Thomé-Kozmiensky, 2012

441

Composting and Fermentation of Biowaste

Composting and Fermentation of Biowaste
– Contribution to reduce Greenhouse Gases –
Carsten Cuhls

1.

Introduction....................................................................................................... 509

2.

GHG measuring project, Definitions ............................................................. 509

3.

Emission factors and discussion ..................................................................... 510

4.

Conclusions and summary .............................................................................. 515

1. Introduction
Utilization of bio waste is very popular from the view of resource recovery and regenerative energy production as well. Composting and anaerobic digestion (AD) have become a
common treatment option for bio and garden waste in the European Union. Garden waste
composting in windrows is state-of-the-art in all the EU countries and covers about half of
the treatment capacity in Germany. Other half of the facilities is turned and aerated in-vessel
composting. Some plants are combined with an AD step for producing biogas. In future the
amount of organic waste treated by composting is expected to increase in order to recycle
the carbon and the nutrients in the waste material. Microbial degradation of organic substrate entails the production of various gases such as carbon dioxide (CO2), methane (CH4),
nitrous oxide (N2O) and ammonia (NH3). Some of this gases are classified as greenhouse
gases (GHG), thus contributing to climate change. Currently only few GHG emission data
from composting facilities are available. The dynamic and diffuse nature of GHG production and emission from different composting systems challenge the quantification of these.

2. GHG measuring project, Deﬁnitions
Between 2006 and 2011 GHG emissions of about thirty different composting plants were
analyzed in a research project founded by the German Federal Environmental Agency
(Umweltbundesamt). All plants were continuously measured several times in different
seasons and over a period of at least one week; parameters: TOC (Total Organic Carbon,
continuous FID method), CH4 and N2O (continuous NDIR method), NH3 (discontinuous
absorption in H2SO4). The representative sampling was complex and laborious because of
different types of emission sources: active point (stack), active area (biofilter) and passive
area (windrow surface). Large compartments of biofilters were temporary capsulated by thin
foil, open windrows were capsulated by large wind tunnel of 10 meters length (Figure 1),
samplings in pipes or from stacks were done easily like a typical point source method
(Figure 2).
Goals of the research project carried out:
t
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Figure 1:

Sampling method: active open Source (left: biofilter), passive fugitive source (right:
windrow)

Figure 2:
Sampling method: active point
source (pipe)

3. Emission factors and discussion
First of all it is obvious that most emissions various in a very wide range. The emissions
depend on input material: substrate (bio, garden, yard, kitchen, sludge) and season,
C:N ratio, water content, structure and porosity. And the emissions depend on process
conditions seriously: oxygen saturation, temperature, pH-value. So it is very important to
regulate the right process by mixture and homogenization of input materials, dimensions
of rotting piles, anaerobic potential in case of digester output, active aeration for aerobic
milieu, turning and watering.
510
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The emission of GHG like methane and nitrous oxide could be minimized only in the
biological process of degradation. Methane occurs under anaerobic conditions (high
temperature, no oxygen, high water content). Nitrous oxide is produced by nitrification
(NH4+ J NO2- J NO3-) especially in the curing phase under temperature < 45 °C.
In all biological systems methane is minimized by sufficient aeration, best done with positive aeration and smart geometric dimensions, e.g. easily performed by cover systems.
In all biological systems nitrous oxide is reduced by high C:N value > 25 and temperature
> 45 °C in the curing phase.
In all biological systems ammonia emissions are reduced by high C:N value < 25, low pHvalue < 7 and low temperature < 60 °C. Plant [8] is equipped with a thermal drying for the
digestate, therefore ammonia emissions are on that high level of 10 kg/Mg input. In biofilters
NH3 is absorbed and mineralized around 60 %, but formation of secondary N2O is negative
For AD systems aerobization and in-vessel curing with active aeration is recommended.
All storage tanks with anaerobic liquid and reactive prozess water should not be open but
connected to the biogas system. To reduce high ammonia emissions it is necessary to have
acid scrubber before biofilter.
Additional exhaust treatment cannot reduce GHG methane and nitrous oxide. High pHlevel > 7 and high temperature > 45 °C lead to rising ammonia emissions. Low C:N ratio
< 17 supports both, decreasing ammonia and nitrous oxide emissions. Acid scrubbers are
useful and sometimes – in case of composting after AD – necessary to absorb ammonia
before biofilter. It helps to reduce disturbing the accumulation of N-compounds and the
new formation of nitrous oxide in biofilters. Normally sulfur acid is used and the product
is ammonia sulfate that could be used as fertilizer.
Deficiencies in dimensioning and missing maintenance cause major problems in biofilter
operation. Efficiency of degradation is different depending on the organic substances in
the waste gas, so it may be reasonable to differ emission control of VOC (Volatile Organic
Compounds) into nonmethane VOC + methane. The biodegradability of methane is very
low (mean value 10 %) compared to the mixture of various NMVOC from biological waste
Biofilter efficiency factor
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treatment with a high rate (mean value 90 %). The degradation of ammonia in biofilter
results in high increase rate of nitrous oxide in the clean gas. This is the reason for negative
GHG efficiency (CO2eq.) of biofilters with high ammonia load (Figure 11).

4. Conclusions and summary
Gewitra company carried out R&D project of the German federal environmental agency
(UBA) on determining gaseous emissions from different types of large scale treatment
plants for bio waste in Germany: open windrow, in-vessel systems and composting plants
with integrated anaerobic digestion step. Measurement data of emission control are VOC
(FID), CH4, NH3 and N2O; emission factors and CO2-Equivalents (CH4 factor GWP 25,
N2O factor GWP 298) will be calculated as well.
Arrangements to optimise/minimise process emissions to air are Guidelines: Good practice
of composting. They are well known by operators but sometimes superior necessities swing
a decision. On principle for a well done process the material characteristics should have
structure (high porosity) and water content of max. 65 – 70 %, the C/N ratio should be
25 – 35 to avoid ammonia and nitrous oxide emissions. Important process parameters are
water content: 50 – 60 %, O2-supply, turning cycles (intensive phase 1 – 2 times per week,
phase of declining activity 0.5 times per week). Windrow profile: height max. 2.50 m (positive aeration), height max. 1.50 m (passive aeration), best available technology must be
decided case-by-case.
Depending on the rotting milieu there is an opposed formation of CH4 (anaerobic) and
N2O (aerobic) within the biological process. It is a principle that minimisation of the CH4
and N2O emissions to air is the result of the right material characteristics and the right
process parameters for the entire time of aerobic treatment. Because there is no end-of-pipe
technology to reduce CH4 and N2O in exhaust gas treatment, like scrubber and biofilter.
Arrangements for the emission control with acid scrubber and biofilter are shown to the
components. For methane (CH4) there is only very less < 10 % in biofilters at suitable air
loads > 50 m³/m³ t h. For N2O there is no reduction, but rather new generation due to NH3
degradation in biofilter. For nonmethane Volatile Organic Compounds (NMVOC) there
are normally good reductions of easily degradable compounds (~ 90 %) at well operating
biofilters and suitable air loads < 100 m³/m³ t h. Ammonia (NH3) has deposition rate 60 %
in biofilters, accordingly to new generation of N2O and NO, declining pH value -as a
result of nitrification-reinforces accumulating NH4. Acid scrubber (H2SO4) precipitates
NH3 > 90 %, mostly necessary after anaerobic step. Ammonium sulfate from acid scrubbers
could be used as fertilizer in agriculture.
Emission factors from composting in practice:
CH4

low: 100 – 200 g/Mg

average: 250 – 1,000 g/Mg

high: 1,200 – 1,800 g/Mg

N2O

before biofilter: ~50 g/Mg

clean gas after biofilter: ~100 g/Mg

NH3

before biofilter: ~200 g/Mg

clean gas after biofilter: ~20 g/Mg

Emissions of CH4, N2O and NH3 from anaerobic digestion could be higher than from
composting.
CO2-Equivalent (data from CH4, N2O) from biological treatment of bio waste is in the
waste gas ~ 30 – 40 kg/Mg and in the clean gas after biofilter ~ 70 – 80 kg/Mg. The estimated specific contingent for CH4, N2O and NH3 from composting/digestion is rather low
(< 0.5 % of total national emission).
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GORE® Cover for MSW
GORE® Cover technology provides an ecological and economical solution for the treatment of Municipal Solid
Waste (MSW). MSW is no longer just a waste product to be placed into a landfill. Rather, MSW is a valuable
resource which can be converted for energetic use into Refuse Derived Fuel (RDF), Waste-to-Energy (WTE), and
biomass or as a bio-fuel source to power industry. By substituting fossil fuels with MSW, many benefits can be
achieved; such as the reduction in landfill usage and reduction in green house gases, the organic component in
MSW can also be converted into stabilized compost. Use of GORE® Cover technology for stabilization and
drying of MSW is a cost effective solution and is supporting a clean environment strategy.

Typical Process Description
Receiving and Sorting: MSW is received and sorted to remove all recoverable materials, such as plastic, glass,
metal paper products, electronics, and hazardous materials…other. The remaining MSW is screened and divided
into fractions.
Bio-drying: Separated MSW with little organic material and greater than 80mm are processed through the
GORE® Cover technology for the purpose to achieve <20% moisture content and a caloric value >20Mj/kg. The
dry MSW is reduced to <30mm and sold as feed stock for energetic use; for example, as fuel to a cement kiln.
Stabilization and Bio-drying: Separated MSW with little to high amounts of organic material and less than
80mm are processed through GORE® Cover technology. First the material is to be stabilized according to the
regulation, such as the EU Council Directive 99/31/EC, or for that specific country or local regulation, such as
AT4 or IR1000. The dry and stabilized product can be further separated to produce a compost or can be used a
daily cover at the landfill. While other dry and stabilized material is then sold to the energy intensive industries,
such RDF or WTE.
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process can take from 2 to 10 weeks depending on the local regulations and end user requirements. The
compost pad can be divided into multiple sections accordingly for the purpose of moving, remixing and
alternative process control scenarios. As the process proceeds, the volume of material and mass of material is
reduced through compaction and moisture losses.
The GORE® Cover technology utilizes forced aeration coupled with a semi permeable membrane cover. A
standard heap is 26 feet (8m) wide at the base, 165 feet (50m) long and 10 feet (3m) in height, each heap
contains approximately 1,000 cubic yards of composting material. The number of heaps is determined based
on the total capacity of the project. The heaps are the same size in multiple Phase design. Each heap may have
a concrete head wall to retain the material in each heap on the pad. Aeration trenches are built under each
heap. These trenches serve as ducts to provide air to the heap and also to collect leachate coming from the
heap. Each heap has a blower to provide air to the material via the aeration trenches. The trenches are cast in
concrete to provide a solid impervious surface. The entire compost pad consists of a concrete slab or asphalt,
which allows for the collection of all storm water and leachate. Gore has additional alternative designs which
includes bunker, fixed frame and lifting system designs.
The GORE® Cover system is widely approved as an in vessel composting system. The cover membrane has a
pore structure sized to selectively influence the treatment process. The system allows carbon dioxide to pass
through the membrane but prevents odors and emissions from escaping. The membrane will not allow rain
water to pass through to the organic material.
After a heap is built, the GORE® Cover is placed over the entire heap. Various winding machines for
installation and removal of the cover is available. Once the cover is installed and secured in place, temperature
and oxygen probes are installed through the cover into the material. The blowers are controlled by a
Programmable Logic Controller (PLC) to optimize the process using readings from temperature and oxygen
sensors under the cover.
GORE® Cover is recognized or approved as an “in vessel” organic waste treatment system for composting
and stabilization of MSW in various countries worldwide. The GORE® Cover in conjunction with the air
distribution system optimizes the composting process. Moisture control is granted by providing protection
from rain and sun as well and at the same time controlling the amount of moisture loss through the cover. The
blower system maintains pressure under the cover insuring homogeneous air distribution through the material.
MSW Stabilization and Bio-drying Facility Example:
Pictured below is a 150,000 ton per year MSW recycling park in Gyor, Hungary using the bunker wall design
in a 3 week process for stabilizing and drying of MSW and a heap design in a 8 week process for composting.
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