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Foreword

This guide to Integrated Resource Recovery (IRR) emerged from an independent report
released by the Government of British Columbia in May 2008. That report, entitled
Resources from Waste: Integrated Resource Managemergxatuityed approaches

local governments across British Columbia might consider in using solid and liquid
waste to create energy, reduce greenhouse gas emissions, conserve water, and recover
nutrients. The document was composed of the report by a study team, the comments of
a technical advisory committee and comments of four peer reviewers. The report
illustrated that there is broad agreement that integrated resource recovery could aid
local governments in reducing greenhouses gas emissions, diverting waste from
landfills, and generating revenue from infrastructure.

This IRR Guide is intended for those who plan, design, and fund infrastrueture
including water, wastewater, transportation, energy, and solid waste. Although it is
technical in nature, it is also intended to be a resource for the broader community
which uses this infrastructure. It offers suggestions for making municipal infrastructure,
and the communities served by the infrastructure, more economically, environmentally,
and socially sustainable by extracting value from the resources in waste.

The Ministry of Community Development would like to acknowledge the
complementary work and contribution of th&€Community Energy Association (CEA). The
Community Energy Association supports municipalities, regional districts and First
Nations to tackle energy issues and climate change at the local level. CEA is a
collaboration of the Province of British Columbia, Union of B.C. Municipalities, local
government members, transit and energy service providers and professional
organizations, and has been serving the needs of local governments for 15 years. CEA
has a comprehensive Community Energy Planning toolkit, funding guide (updated
quarterly on the CEA website), and renewable energy guide, comprised of four mod-
ules: Heating Our CommunitiefBowering Our Communitiddtilities and Financingnd
Policy and Governance Todlsis guide is intended to complement CEA’s publications
which can be found on the web atwww.communityenergy.bc.ca

For more information, contact the Intergovernmental Relations and Planning Division at
250-387-4037. The website is: http://www.cd.gov.bc.ca/lgd

Or contact Enquiry B.C.:

In Victoria call250-387-6121

In Vancouver calb04-660-2421
Elsewhere in B.C. cdlk800 663-7867
Outside B.C. calt04-660-2421

E-mail addressEnquiryBC@gov.bc.ca
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1.0 Introduction

Integrated Resource Recovery is a new way of thinking about waste. Rather than view-
ing waste as something to be disposed of, IRR views waste as a resource that can con-
tinually provide value and add to the inventory of opportunities available for use by
communities. Outputs from human and industrial processes are considered as inputs
into other processes to enhance the natural environment.

Such a system can provide economic, environmental and social benefits as outlined
below:

Environmental:

1 reduction of greenhouse gas emissions;

1 provision of carbonneutral forms of energy;

1 reduced requirements for new energy sources;

1 reduction of water pollution methane emissions from landfills; and

1 reduction of use of high quality, potable water for nepotable purposes.
Social:

1 flexible infrastructure that matches the growth of the community; and

1 provision of local, sustainable employment in new industries based on
recovering resources such as biofuels from waste.

Economic:

71 production of new sources of revenue for communities to offset
infrastructure cost;

1 reduction of the lifecycle cost of infrastructure to taxpayers; and

1 reduction of costs when compared managing each waste stream
individually.

This guide introduces many techniques for recovering resources from waste including:
aerobic composting of organic waste; anaerobic digestion to create fuel for heating or
for vehicles; combustion or gasification of wood waste to create fuel; cogeneration of
electricity and heat; district heating systems; reclamation of heat and cold from
wastewater using heat pumps; water reuse through at sewage treatment plants; and
extraction of nutrients from wastewater for use as fertilizer.

Ministry of Community Development Resources From Waste: A Guide to IntegcalResource Recovery



Implementing these techniques requires planning beyond traditional “silos” such as
This guide focuses on tools . . . N . L
for dealing with the benefits gnglneerlng and pl.annmg departments, and Ilq.u.ld and solid waste divisions. It also
of integrating the involves partnerships beyond sectors that traditionally have operated separate waste
management of energy, management systems, such as local governments, agriculture, forestry, and
water and waste, and the transportation.
tools for recovering and

reusing the resources in
waste.
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2.0 Setting the Context

2.1 Challenges With Current Waste Management Approaches

2.1.1 Inefficiencies, Cost and Lost Opportunities

The goal of conventional waste management is to protect people and the environment
from pollution at reasonable cost and dispose of waste safely. While successful in
making waste seemingly disappear, this approach overlooks the valuable resources
embodied in waste. It also results in costs from greenhouse gas emissions,
environmental degradation, and the oveconsumption of energy, water, and minerals.

In addition, the costs of building and maintaining conventional waste disposal
infrastructure are increasing at a time when this infrastructure in many communities is
ageing and in need of replacement.

Finally, the availability of land for conventional disposal practices such as landfills is
decreasing.

These pressures make it worthwhile to look for new ways to reduce costs and recover
revenues from waste.

2.1.2 Administrative “Dis-integration”
"Silos”, or individual departments in government can present a barrier to recognizing
the value in waste. Departments which manage solid waste, liquid waste, potable w
. . . . "When we try to pick out

transportation, land use planning, and greenhouse gas reduction strategies naturall : ; L

] o ] " anything by itself, we find it
focus on their own areas of responsibility. Other agencies, such as those responsib agached to everything else in
the supply of electricity and fuels may not develop their strategic plans in coordinaticthe universg
with local governments. This "digtegration” of responsibilities makes it difficult for

h headi h d h lati . f thei - John Muir,
those heading these departments to see the cumulative impacts of their separate AmEncaniNatiralisiEe?
decisions.

However, if a broader, more integrated approach was taken to the planning,
investment and implementation of infrastructure, individual departments could work in
a more synchronized fashion. For example, organic waste could be diverted to produce
biofuels for vehicles. An expanded wastewater treatment system could be designed to
reduce demand for potable water and also provide heat for buildings. While the initial
investment may be higher, longerm benefits may pay for those initial costs and more.
This approach, referred to as "tunnelling through the cost barrtexdn result in lower
overall costs and higher overall benefits.

Since organic material, water, energy, and climate change are connected in nature, it
makes sense to integrate planning for these areas as well.
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2.2 Relationships Between Climate, Energy, Water and Waste
Awareness of the impacts of energy, water and waste management systems on the
climate is increasing, this was clearly outlined in B.C.’s Living Water Smart and Energy
Plans, released in 2008. Knowledge of the connections among these systems is also
increasing. In the current waste management system, energy, water and waste are
connected in the following ways.

First, when organic waste is disposed in landfills it produces methane, a potent
greenhouse gas that contributes to climate change. Further, disposal of organic matter
in landfills makes it unavailable for reuse as fuel or as a source of nutrients.

Second, water is a key element of waste management. Large amounts of high quality
potable water are consumed by moving and treating drinking water, storm water, and
wastewater. This in turn consumes a considerable amount of energy. The production of
this energy in turn requires large amounts of wateeither directly through

hydro-electric plants, or indirectly in cooling thermal generating plants.

In agriculture, too, pollution and water consumption are a result of this “once-through”
approach. Producing artificial fertilizers for agriculture consumes fossil energy, and
gives rise to greenhouse gas emissions. Runoff from agriculture carries artificial and
mineral fertilizers away from fields into nearby waterways, resulting in water pollution.
Much of farming depends on irrigation with surface water, or "fossil water" from ground
sources which are not being adequately replenished.

Even solutions that have provided alternative energy sources to fossil fuels have
unintended consequences on resources. For example, the production of biofuels is
placing pressure on land availability and food prices, as land that was once used to
grow food crops is converted to land to grow fuel crops.

Underpinning this entire cycle is the decreasing availability of water from drought and
changing rainfall patterns as a result of climate change.

If the connections among all of these elemeniglimate, energy, water and waste
were more fully understood and a new approach to waste management was adopted,
there would be environmental, economic and social benefits for communities.
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2.3 Viewing Waste as a Resource

2.3.1 Preventing and Reducing Waste

While the 3Rs of waste management have historically been known as “reduce, reuse,

and recycle", new trends in the industry see this model evolving to 5Rs: "reduce, reuse,
recycle, recover resources, and residual management (disposal)”.

Avoid

Reduce

Reuse

Recycle

Focus
of this

Preferable

Recover

Pollution Prevention Hierarchy

This guide focuses on the “reuse, recycle, recover” components of the Pollution
Prevention Hierarchy. However, this does not mean that “avoid” and “reduce” through
conservation are not still fundamental components of pollution prevention.
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2.4 Asking Different Questions

One option for increasing integration is to bridge several functions in local government.
While many regional governments maintain separate committees for solid waste, liquid
waste, potable water, urban planning, and the environment, others are integrating
them. For example, Metro Vancouver has integrated its planning for solid and liquid
waste under a single "Waste Management Committee".

An integrated committee or an integrated department can ask better questions such as:

1 What if planning for a solid and liquid waste was combined in order to
minimize expenditures on infrastructure and maximize revenues from
resources?

1 What if plans were devised for potable water, liquid waste, and piping
infrastructure to minimize lifecycle costs of all three?

1 What if wasteto-energy facilities were planned in cooperation with other
agencies such as the gas or electricity utility?

1 What ifall costs and benefits were taken into account, the economics of
recovering resources from waste are evaluated, such as the:

1

= =2 -a -

f
f

value of electricity and heat consumed by buildings and vehicles, which
could be displaced by energy recovered from waste;

value of surplus electricity which could be sold to BC Hydro;
value of surplus heat or biofuels which could be sold;
reduction in the cost of conventional waste disposal;

reduction in the cost of purchased greenhouse gas offsets required to
meet regulations;

value of surplus greenhouse gas credits which can be sold; and

value of residues such as fertilizer or compost which can be sold.

1 What if less quantifiable benefits were considered, such as the:

il

il

il

il

value of reduced pollution of air, land, and water;
value of local, sustainable employment;
value of using land for higher purposes than garbage disposal; and

opportunities for ecemunicipal tourism and educational workshops
based on resource recovery and opportunities to teach the next
generation about the value of sustainability.
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3.0 What is Integrated Resource Recovery (IRR)?

Integrated Resource Recovery begins when waste is viewed as a potential reseurce
not something to be disposed of. In an IRR approach, plans for municipal infrastructure
are developed in an integrated and holistic manner to maximize the recovery of “value”

from waste resource streams. This approach mimics the cldseg cycles present in all
ecosystems, provides local sources of energy, water and other resources, and reduces
demand from external or new sources. As in nature, water, carbon, and nutrients are

treated as renewable resources and continually recycled: nature has no waste.

Comparison of Conventional Waste Management and Integrated Resource Recovery

Resource When is it Conventional IRR Approach
Waste? Approach
Storm Water When reaching Collect and Collect, treat, and reuse
drainage discharge to on-site;
systems TECEIVINg Divert to ecological uses;
environment

reduce amount of
impermeable surfaces
through water sensitive
urban design; and

Follow natural drainage and
hydrology.

Waste Water When reaching Collect, treat, and Collect, treat, and reuse
collection discharge to water for regulatorapproved
systems receiving non-potable purposes.

environment

Biosolids When produced by | Collect and Collect and divert to
wastewater landfill, or apply to composting or anaerobic
treatment plants Industrial digestion to produce

Landscaping biomethane; and
Recover nutrients through
regulator-approved use of
residuals.

Wet Organic When produced by | Collect and Collect and divert to

Waste farming as well as | landfill composting or anaerobic

(e.g. food waste, processing, digestion to produce

agricultural retailing, biomethane; and

waste) preparation and Recover nutrients through
consumption of regulatory-approved use of
food residuals.

Dry Organic After initial use Collect and Collect and divert to

Waste (e.g. Yard landfill composting or to energy

waste, wood production; and

residuals,

nonrecyclable
paper)

Recover nutrients through
regulator-approved use of
residuals.

Ministry of Community Development
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4.0 Why Undertake Integrated Resource Recovery?

4.1 Benefits For Communities

An integrated approach to planning and managing energy, water and waste
infrastructure can offer many synergies and benefits to a community. These include
reduced greenhouse gas emissions, water consumption, infrastructure requirements,
and infrastructure costs.

4.1.1 Reduced Greenhouse Gas Emissions

Greenhouse gas emissions contribute to climate change. Many local governments
across British Columbia have committed to reducing greenhouse gas emissions and
taking action to address climate change. Integrated Resource Recovery can significantly
reduce greenhouse gas emissions and aid local governments in achieving these goals.

As of February 2009, over 170 local governments had signed on to the Climate Action
Charter. The Charter is a voluntary initiative between the Provincial Government, Union
of British Columbia Municipalities and signatory local governments.

By signing on to the Charter, local governments agree to the goals of:

1 being carbon neutral in respect of their corporate operations by 2012,
recognizing that solid waste facilities regulated under tivironmental
Management Acare not included in operations for the purposes of the
Charter;

1 measuring and reporting on their community’s greenhouse gas emissions
profile; and

1 developing compact communities.

Local governments who have signed the Climate Action Charter are eligible for the new
Climate Action Revenue Incentive Program (CARIP) grant through the Ministry of
Community Development. Under CARIP each eligible local government receives a grant
equal to 100 percent of the carbon tax paid as a direct expenditure.

Another economic incentive is th&reenhouse Gas ReductiGap and Trageéict

(Bill 18). Under this legislation, greenhouse gasutral fuels, such as biofuels produced
from IRR, are exempt from B.C.'s carbon tax. The result is that biofuels will likely become
less expensive relative to fossil fuels over time.
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Other relevant Provincial Government legislation includes thecal Governmer{Green
Communities) Statutes Amendment @éten referred to as Bill 27) which requires local
governments to set greenhouse gas reduction targets, polices, and actions in their
Official Community Plans by May 31, 2010 and Regional Growth Strategies by

May 31, 2011.

4.1.2 Reduced Water Consumption

Demand for potable water can be reduced by reusing wastewater from sewage
treatment processes, or by treating storm water. This water can then be used to serve
the non-potable water needs of B.C.'s communities, such as for irrigation or water

features. Reusing water saves money and resources by reducing the demand for new
water sources. It also helps to protect the environment by reducing the need to tap
pristine watersheds as additional water sources.

4.1.3 Reduced Infrastructure Requirements

Integrated Resource Recovery reduces the need for new waste management
infrastructure such as landfills, pipes, and sewage treatment plants. Integrating the
planning of wastewater collection and treatment systems reduces the combined
physical infrastructure requirements, reduces the treatment plant’s capacity

requirements and therefore plant size and life cycle cost. Integrated planning may also
lead to building smaller, distributed treatment plants which can be tailored to meet the
needs of the region in which it resides.

4.1.4 Reduced Infrastructure Costs

Integrated Resource Recovery involves a broader geographical (e.g. the entire
community rather than a single waste management facility) and time scale (e.g.
considering the costs and benefits over several generations). This wider perspective
provides the opportunity to look at infrastructure needs in an integrated way.

Integrating waste infrastructure with resource recovery, public transit, and energy utility
planning can provide uses for the recovered resources, offer new partnership
opportunities, and provide sources of revenue to offset infrastructure investment. For
example, upgraded biogas may be used as fuel for vehicles, or it may be injected into a
natural gas pipeline as a carbemeutral source of methane.

Additionally, the needs of major energy and water consumers in a community (e.g.
hospitals, and universities) can be taken into account when locating new wastewater
treatment or wasteto-energy facilities. These institutions can then use the heat or fuel
from these facilities at a lower cost. The fees that are paid for the heat or fuel can then
be used to offset the cost of infrastructure and operations.
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The benefits of integrated resource recovery will vary widely between each
community. However, based on thimdependent studyResources from Waste: Integrated
Resource Management Studgmmissioned by the Provincial Government in 2008 a
region with a population of approximately 350,000, cousthieve the following
savings:

1 greenhouse gas emissions reduction of 25%;

1 energy recovered from waste to heat the equivalent of 30% of the
community's homes;

1 electricity recovered from waste to power 10% or more of the
community’s homes; and

1 biofuels recovered from waste to run 10% or more of the vehicles
in a community.
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4.2 Guiding Principles

Design with Nature: Designing infrastructure to work with, rather than against, nature
is more efficient and sustainable. For example, directing storm water to permeable
surfaces or bioswales rather than to waterways through pipes and pumps requires less
infrastructure, less energy, and helps to recharge groundwater.

Integrate Land Use Planning and Infrastructure Decisions: Much of the

infrastructure in B.C.'s communities is ageing and requires replacement or upgrading.
This provides a unique opportunity to rethink traditional modes of land use and
infrastructure planning. Local governments can ensure appropriate zoning is in place
for an IRR approach, and also consider spatial requirements for IRR when Official
Community Plans or Regional Growth Strategies are being revised.

Move Upstream to Prevent Waste: If waste resources can be recovered for the benefit
of the community which produced them, then the cost of transportation to a central
facility can be avoided. For example, wastewater in the City of Victoria's Dockside Green
development is treated to the point where it can be used for ngotable purposes on

the site. As a result, the developmentsnsumptionof fresh water angoroductionof
wastewater are both significantly reduced. This reduction is in addition to water
conservation measures, which are first taken to reduce consumption.

Every Waste is a Potential ResourceAlmost all waste is a potential resource. For
example, organic waste in landfills decomposes to produce methane, a potent
greenhouse gas. If this waste is diverted to an energy facility such as an anaerobic
digester, the methane becomes a source of renewable energy instead of a pollutant.

Use Each Resource More Than OnceéResource streams can provide multiple benefits.
At the Dockside Green development in Victoria, fresh water is used first for potable
purposes, then again for noipotable uses. In a wast®-energy facility, this solution

not only provides a renewable energy source; it can produce a nutrigal residual

that may be used as a replacement for artificial fertilizer.

Resource Recovery Generates Revenuesjust as it is economically beneficial to
recycle metals than to pay for them to be buried in a landfill, it is also more profitable to
recover usable resources from waste than to landfill them.

Integration of System Boundaries: Options for waste management increase
significantly when system boundaries are viewed more broadly than they have been
traditionally. For example, in the City of Revelstoke, the local sawmill is the site for a
wood residue burner that provides heat for the sawmill, as well as for nearby buildings
in the community.
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Use Each Resource for its Highest ValueWaste can be recycled (e.g. metal cans back
into cans), downrcycled (e.g. glass used as road base) oicypled (e.g. kitchen waste
digested to biomethane). The value gained from each of these processes should be
analyzed to determine which is most appropriate.

Evaluate Revenues First, Costs Secondthnovative models are emerging that

consider not only the cost of infrastructure, but also the potential revenue that it could
generate. For example, the Quesnel Community and Economic Development
Corporation (owned by the City of Quesnel) is in the process of establishing a
"Municipal Energy and Resource Corporation" (MERC) to take advantage of
opportunities for resource recovery infrastructure such as community energy networks
to be jointly owned with industrial or commercial entities.

New ways to recover revenues can be developed by looking at:

1 potential markets for recovered resources (e.g. electricity and heat from co-
generation);

T costs which can be avoided or reduced (e.g. lower waste disposal costs);

T cost sharing capitalization (i.e. Joint ownership of an anaerobic digester by a
food processor and a community);

T existing infrastructure which could be used to produce resources (e.g. a
wastewater plant);

1 analyzing the total life cycle cost (economic, environmental, social) of new
infrastructure;

1 whether this infrastructure be located within existing assets (e.g. a
wastewater plant); and

{1 infrastructure financing (e.g. via industrial partners or grants for sustainable
infrastructure).
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5.0 Tools, Technigues and Methods of Integrated
Resource Recovery

Integrated Resource Recovery includes many tools, techniques and methods of turning
waste into resources which are illustrated in the diagram on the previous page. The
particular solution which individual communities adopt will depend on the available
waste resources and the community's needs.

5.1 District Energy Systems for Heating and Cooling

In district energy systems, heat is transported from one or more sources to customers
by means of insulated hot water pipes. These pipes provide energy for space heating
and domestic hot water. A similar system can provide district cooling by supplying cold
water to replace conventional air conditioning.

Other sources of heat can include:
1 natural gas;
{1 industrial waste materials;
T industrial waste heat;
1 cogeneration plants;
1 heat pumps; and

1 waste heat emitted from
buildings.

One of the benefits of district
energy systems is that they can
simultaneously accept heat from
several sources, which makes them
flexible and robust.

District cooling systems pump chilled

water (from heat pumps) through the District Heating and Cooling Scheme

piped network to provide cooling to customers. This reduces the need for electricity to
run air conditioning and refrigeration equipment.
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