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ABSTRACT 

What can be done with 500 tonnes of organic waste penerated annually at 
The Forks Market? Waste management is an integral part of any 
development. Organic waste is a product at The Forks that is currently 
discarded. This material can and should be r e w d  on-site. New technologies 
and methods must be incorporated into future planning and development at 
The Forks and the principles of industrial ecology Fully incorporated. 

This study has two objectives. The first is to identify alternative composting 
technologies that could be used for oqanic waste management at The Forks 
as an integrd part of a Market garden project. as put forward in The Forks 
North Portage P~artnership 's Business Plan (October 1 996). The second is to 
present an organic waste management plan and implementation strategy 
suitable for incorporation into current waste management systems at The 
Forks. 

Results of this study identiQ that seventy percent of the waste Stream is 
compostable. In 199Y96. disposa1 of this materials in city owned land fil1 
sites cost the Partnership in excess of $50.000 in collection and disposa1 fees. 
Study results also indicate that an in-vesse1 composting system best fit needs 
at The Forks. Finally. the results suggest that comprehensive source 
separation programs are key to the success of on-site composting . 

It is recommended that the Partnership take the following actions: 
1. adopt a source separation program and appoint a coordinator 

to monitor and maintain it; 
. . 
11 introduce an in-vesse1 composting system and purchase the 

fùlly enclosed flow-through equipment required: 
iii incorporate the concepts of industrial ecology and ecological 

design into the Planning and Deveh~menf  Guidelines: 
iv set aside sufficient h d s  for capital costs and further research 

to build upon the available base of knowledge and track 
operational costs: 

v capitalize on current economic. environmental and 
educational incentives. 
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Chapter One 

INTRODUCTION 

1.0 Background and Context 

The Forks is a 56 acre site in the heart of downtown Winnipeg. located at the 

junction of the Red and Assiniboine Rivers. The site is bounded by the Assiniboine River 

and Red Rivers on the south. the Red River on the east. and the CN High Line (main line) 

and some City owned properties on the West and north. 

The Forks Renewal Corporation was established in 1987 by the Municipal. 

Provincial and Federal governments to o m  and redevelop the land at the junction of the 

Red and Assiniboine Rivers and the adjacent East Yards on their behalf. Through public 

consultation the Board of The Forks Renewal Corporation concluded that the site should 

be redeveloped as a special and distinct public gathering place that adds to the quality of 

life in the region. The terms of this renewal and the unique tripartite agreement were put 

forward in the Phase I Conce~t  and Financial Plan, 
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The current waste management system at The Forks resembles what Hardin Tibbs 

refers to as the "industrial system". which he States is 

"...less a system than a collection of linear flows - drawing materials and 
fossil energy fiom nature. processing them for economic value. and dumping 
the residue back into nature." 

Material. such as fiesh produce. brought to The Forks is processed and sold. Anything lefi 

over is discarded as waste and sent to landfill. Tibbs points out that in the natunl 

environment there is no such thing as waste. Rather. it is a cyclic system "endlessly 

circulating and transforming matenals. and managing to nin almost entirel. on ambient 

solar energy ."' 

1.1 Purpose and Objectives 

According to a waste audit conducted in Fa11 1995. approximately 800 tonnes of 

waste matenal is generated at The Forks each year. most by the shops and services 

located within The Forks Market. Current waste management practices include modest 

efforts to recycle cardboard. aluminum and glass. These comprise 30% to 45% of the total 

waste Stream. 

The majority of discarded rnîtenal is sent to municipal landfills at a cost of 

$50.000. However. approximately 60% of this waste. or 500 tonnes. is organic in 

composition and therefore, appropriate for composting. 

1 Tibbs. H.. "Indusuial Ecolog?: .4n Environmental Agenda For Indusu)". in Whols Earth Reviru. \Vinter 1992 
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Chapter 2 discusses in greater detail the character of the waste Stream of The 

Forks Market. 

The purpose of this practicum is twofold: 

identi. appropriate environmental technologies for composting the 500 

tonnes of organic materid currently being sent to landfill: and 

develop implementation strategies for composting alternatives to divert 

oganic material generated at The Forks from going to landtill and instead. 

reusing it on site. 

The end result of the purpose of this practicum will result in the following 

products: 

identified alternative composting technologies that can be used for organic 

waste management at The Forks. tying in with the Market Garden 

concept. identified in the Bzcsiness P h  as one of the projects to lead to 

self sufficiency: and 

a plan and implementation suategy to introduced one or a combination of 

oqanic waste disposa1 alternatives into the current waste management 

systrm at The Forks. 

Further. it will demonstrate that alternative composting technologies and 

implementation strategies will create a more closed system of consumption and waste 
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generation. reusing the organic component of the waste stream on site. This should 

achieve the following four key results at The Forks: 

assist in the reclamation of highly disturbed and unproductive soi1 into 

Iand suitable for use as Market Garden: 

reuse the organic portion of the waste Stream. thereby reducing the amount 

of nuuients artificially introduced thus creating a valuable asset out of this 

rnaterial rather than an expense: 

create the vestiges of a cyclical ecological system that can be used as a 

redeveiopment model: and 

reduce costs currently associated with waste disposal. 

1.2 Rationale and Project Scope 

What can be done with the 500 tonnes of organic waste generated The Forks 

Market each year? A waste audit of The Forks. conducted by the author and four graduate 

students of the department of City Planning at the University of Manitoba between 

October 1995 and March 1996. concluded that the waste stream of The Forks Market was 

composed of approximately 60% organic material. 30% cardboard. 5% aluminurn and 

g l a s  and 5% other materials. 

It was also determined that focusing on the organic component of the solid \vaste 

stream offered an opportunity to reduce waste management cons. Through identification 
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of alternatives and implementation of strategies to dernonstrate urban organic waste 

management that better utilizes this organic resource. a more self-sufficient organic waste 

management system can be implemented. t m i n g  organic refuse from an expense into a 

cost neutral resource and possibly a revenue generator. 

As outlined in the Bzîsiness Plan "The Forks North Portage Partnership is 

comrnitted to strengthening private and public alliances in the implementation of 

innovative programs and projects that will benefit the entire downtown." The vision of 

the Partnership is to establish both The Forks and The North Portage Neighbourhood as 

unique and financially sustainable meeting places through pursuing the following key 

themes for development: 

maintaining a balance and blending of rnixed uses 

continuing a cornmitment to design excellence in renewal efforts 

preserving the historical significance of site resourcrs 

preserving and promoting an awareness of the natural environment. and 

making connections within the downtown. both physically and through 

partnerships. 

The Forks offers an opportunity to publicly demonstrate ways in which 

sustainable principles can be economically incorporated into the planning and design of 

the built environment. One of the Partnership's areas of interest and activity proposed for 

future development is to undertake a demonstration environmental project with a 
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proponent to develop/manage a Market Garden using the site's natural resources and 

organic products to grow vegetables for sale at The Forks Market.' The Market Garden 

concept is based on the idea of using sustainable design principles and eco-technologies 

for composting and reusing organic waste produced on site to recondition the soi1 for 

production of commercial produce. 

The goal of this practicum is to design a prograrn to compost organics generated 

at The Forks. diverting this valuable organic material fiom landfill and reusing it on site a 

Market Garden. This should reduce the cost of handling this oqanic material. swing the 

Partnership money now spent on solid waste disposal. and firmly establish the 

Partnership's comrnitment to an environmental project. 

1.3 Methodology 

The research methods used during this study included a literature review. 

structured interviews and persona1 communications. and an assessment of options. 

1.3.1 Literature Review 

A literature review is necessary to provide background information on: 

alternative urban waste management strategies currently being used in 

North America: 

3 - The Forks North Portage Partnership. 1996. Business Plan. 
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a the nature of compost demonstration projects across the country: 

a composting gardens: and 

the latest improvements being made in this field. 

This study attempts to use Canadian based examples and sources of information 

to reflect the Canadian climate and industry features. 

1.3.2 Personal Interviews 

Discussion with people across the country who work within the field provide 

excellent sources of information regarding cornposting in our climate. EqualIy important 

are interviews with the Partnenhip's employee's and tenants who will be most affected 

by the implementation of a cornposting prograrn. Their comrnents and concems regarding 

such an initiative should be considered pnor to implementation. 

The Forks Market has thirteen fast food kiosks and 3 full senice restaurants. 

Review of information related to establishing composting projects with restaurants is 

essential for developing on site composting at The Forks. The Canadian Restaurant and 

Food Services Association was contacted for this information. 

In addition. these key infomants were contacted for their expertise: 

a Randy Grooms. Operations Manager and Larry Werner. Composting 

Technician. both with Corcan Agribusiness. were contacted for their 

expenence in operating cornposting facilities in Albena and Ontario. 
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Lydia Giles of Vermicomposting Products & Etc. k v a s  contacted for her 

experience with worms and the composting process. 

Rarn Kamath. Operations Manager with the Brock Psychiatrie Hospital. 

was contacted because the hospital uses the vermicornposting process to 

manage their waste. 

Edward Boyd of Wright Environmental was contacted for his knowledge 

of in-vesse1 composting systems. as well as his experience in 

implementing an in-vesse1 system at the Ontario Science Centre. 

13.3 Assessment of Composting Options 

The information and expertise obtained from the above has ensured a better 

understanding of urban organic waste management strategies. This also revealed 

composting alternatives available to The Forks North Portage Partnership and highlighted 

problems frequently sxperienced by demonstration projects. This allowed for the proper 

identification of technical, economic. environmental, educational, regulatory and 

administrative critena to be used in the assessrnent of program options. 

Assessment of options is based on four cntena adapted fiom Tchobanoglous et 

al': technical. economic. environmental and educational. 

Technical criteria examines if the system can be used year round. how 

odours and pests are managed. the assurance of pathogen kill. the 

3 Tchobanoglous. G .  . Thieson. H.. and Vigil. S.. 1993. jnreerated Solid 1ïus1e .\/ana~emenl. XlcGnu-Hill Inc. 
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requirement for leachate management. effects of dust. noise and litter. and 

the range of matenais a system c m  handle. 

Economic critena scmtinizes capital and operating costs. and the 

processing time associated with each composting method. 

Environmental criteria probes end product quality. energy and resources 

required for manufacturing. and the eneqy and resources required for the 

continual operation of the system. 

Educational cnteria explores the quality of the leming experience and the 

accessibility of the composting option in relation to areas of settlement. 

Assessrnent of the composting options available to The Forks is discussed 

in chapter three. 

1.4 The Study Subject - The Forks 

The current built form of The Forks results from the Phase I Concept und 

Financial Plan set fonh by The Forks Renewal Corporation in 1987. Today. plans for 

Phase II developrnent are undenvay. guided by The Forks North Portage Partnership. This 

continuing renewal will move the site fonvard into the next century. 

In 1987 The Forks Renekval Corporation was established by an unique agreement 

among the three levels of govemment representing Canada, Manitoba and Winnipeg. 

The Corporation's mandate. set out in the Phase I Concept and Financial Plnn. \vas to 
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own and redevelop The Forks as a "meeting place": a special and distinct. dl-season 

~athering and recreation place. and a special addition to the quality of life in the r e g i ~ n . ' ~ ~  
C 

Between 1987 and 1994 renewal supported through public and private 

partnerships transformed a significant portion of the former rail yard into a popular. 

public mixed use development (Figure 1). These renewal efforts encouraged broad public 

discovery of this historic location in Winnipeg's downtown and provided new public 

attractions and amenities: 

The Forks Market. two former stable buildings. now with more than 60 

retail. Fresh and specialty food shops. restaurants and businesses: 

The Market Plaza. a paved. open gathering place adjacent to the river. 

popular for casual performance and public use as well as special events. 

The Plaza features several restaurant patios. a canopy and fountains in the 

s u e r  and an (outdoor) artificial ice. skating rink in the winter and 

shoulder seasons: 

The Forks Historic Port, a grass terraced amphitheatre on the river with 

free docking: 

The Assiniboine Rivenvalk. a riverside pathway available in al1 seasons 

but during spring flooding. In winter this is augmented by 

4 The Forks Renewal Corporation. 1993. The Fmks Herira~e fnterorerne Plan FRC. p. 1. 
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, , -- 

FIGURE 1. Present Development at The Forks 
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the RiverTraii. skating and walking trails on the river surface. The 

Rivenvalk is part of a system rnaintained by the City of Winnipeg. Parks 

Canada and the Partnership: 

Johnston Terminal. a reclaimed four storey warehouse now housing retail 

shops. cafes and offices: 

The Pavilion on The Market Plaza. the first new structure on the site. with 

public washrooms and skate changing amenities: 

Manitoba Children-s Museum. one of only a handful of experiential 

learning institutions in North America. housed in a refurbished rail repair 

facility now designated as a heritage structure: 

The Forks National Histonc Site. ten acres d o n g  the Red River operated 

by Parks Canada as a nationally designated historie site: 

Manitoba Travel Idea Centre. a visitor information centre showcasing 

attractions throughout the province: 

Festival Park. a large. grassed. open area suitable for large scale events and 

festivals. 

In 1994 The Forks Renewal Corporation was merged with its sister orpanization. 

North Portage Development Corporation. The newly formed Company. The Forks Nonh 

Portage Partnership. continued the ownership and management responsibilities for both 

The Forks and the North Portage Neighbourhood (Figure 2) on behalf of its shareholders: 
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Figure 2 Mandate Areas 
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Canada. Manitoba and Winnipeg. The Partnership continues to be governed by a ten 

member Board of Directors with three members are appointed by each level of 

government and a unanirnously selected Chair. 

The mission of The Forks North Portage Partnership is to encourage activities for 

people in the downtown through publidpnvate paruierships and revitalization strategies: 

and to work to ensure financial self-sufficiency. Under that mandate. renewal at The 

Forks has continued through the addition of the following arnenities: 

The Histone Rail Bridge. a railway lifi bridge joining the South Point to 

the 'mainland'. now refurbished for pedestrian traffic: 

Oodena - Celebration Circle. a grass lined bowl for smaller performances 

and gathenngs with astronomical interpretation and architectural sighting 

devices for naked eye astronomy: 

In addition. work has begun on the renovation of the former s t e m  plant building. 

This will provide a new home for Manitoba Television Network (MTN) Winnipeg 

studios and offices. anticipated to open in fall. 1998. A capital fund raising campaign has 

been launched by the Manitoba Theatre for Young People (MTYP) for the construction of 

new live theatre performance studios. Construction is scheduled to begin in the summer 

of 1998. 

Today. The Forks is a "meeting place" once more. A place where the heritage of 

the ancient and recent past is combined with the cultural diversity of the present.. A place 



An Indusrrinl Ecology hpproach ro On-site Wasre hknagemenr Planning ar The Forks hlirker 

Andrew D. IVdIace hpril. 1998 Page 1 5  

for celebration. for commerce. for visiting. for lingering just as it has been for so man. 

centuries. 

The business of the Partnership is to provide as many reasons as possible for 

visitors to live. work and play in the downtown. The Forks North Portage Partnership is 

committed to strengthening private and public alliances in the implementation of 

programs and projects that will benefit the entire downtow-n. 

At The Forks. new development is critical to achieving self-sufficiency. The 

Partnership has established the following genenl planning principles to guide future 

deve topment: 

highlight heritage. 

promote innovation and excellence. 

. assure ease of access. 

create a rich pedestrian environment. and 

ensure diversity of uses. 

Proposals have been received by The Forks North Portage Partnership to build a 

Marina Complex and housing units at the north end of the site. near the Provencher 

Bridge. The marina complex will be complete with docks. gis.  sewage pump out. and 

other amenities. 

Two housing proposals have also been received: one. as noted above. to build 

housing units in conjunction with the Marïna/Brew Pub complex: another For an Eco 
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Village Complex on the strip of land north of the Provencher Bridge. Discussions are also 

undenvay to develop a "Butterfly House" on a parce1 of land adjacent to the Manitoba 

C hildren's Museum. 

Over 120 festivals and special events are held at The Forks each year. Activities 

range from small community hndraising efforts to major festivals such as the Winnipeg 

International Children's Festival and the Dragon Boat Races. Weekend events regularly 

draw 10.000 to 30.000 participants while major events such as Winnipeg's Canada Day 

celebrations. c m  attract 150.000 to 200.000 people to The Forks. 

The popularity of the site as the location for seminal events in the community has 

prompted its choice for nightly celebrations throughout the Pan American Garnes. July 24 

to August 8. 1999. 

A $1.5 million upgrade is planned for Festival Park to prepare the site for these 

nightly celebrations. The upgraded site will be designed to accommodate the 50.000 

people anticipated to attend each night and will have a permanent performance stage at 

the north end of the site. 

The Forks. in its redevelopment process. has become a very dependant entity. 

much as the larger urban form. David Morris. in Green Cifies. notes that -'...a city of a 

hundred thousand people imports two hundred tons of food a day. a thousand tons of fuel 

a day. and sixty-two thousand tons of water a day." Morris States that the sarne city 

"dumps a hundred thousand tons of garbage a year and forty thousand tons of hurnan 
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waste a year."' The Forks also impons tons of food. fuel and water each day in order to 

function. and conversely creates approximately 800 tonnes of garbage each year. 

The development of The Forks parallels the design of cities. Moms asserts that 

we have built our cities and systems on the underlying pnnciple of cheap energy and the 

assumption of cheap disposa1 costs. With cheap energy and cheap disposa1 costs "...the 

designers of cities could ignore the efficiencies of those systems and their waste 

products? 

Morris argues that we have created systems that are fragmented. we have created 

an economy in which production. use and disposa1 are separated. He notes that the 

average food moIecuIe travels a thousand miles to do its piece of work. and we leave 

about 50 percent of the plant matter that we grow on the fields. Long distance 

specialization and distribution of food is done in the narne of econornic efficiency. 

However. the farther food is transported the more waste is generated in terms of fuel. 

packaging. transportation. and spoilage. 

Urbanization. usudly thought of as a demographic or economic phenornenon. also 

has ecologicd consequences. William Rees notes that "...cities signi ficantly alter natural 

biogeochemical cycles of vital nutrients and other chemical resources."' He goes on to 

7 bloms. David. "The Ecological Cit! as a Self-Reliant Cit) ". in Green r m e s -  Ecoloeiculli~ Sotrnd .i~oroochrs ro ihan 
S~ace.  Gordon. D.. rd.. t990. Monireal: Black Rose Books Ltd. p. 22. 

6 Ibid. p. 2 1 

7 Rees. William. 1997. Whv IJrban Ao,riculture? Notes from the lDRC Development forum on Ciiirs Freding People. 
Http:/ /~~~~~v.ci~farmrr.o~Jrrrs.hml#rees. 
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say that "...removing people and livestock far from the land that supports them prevents 

the economic recycling of phosphorous. nitrogen. other nutrients and organic matter back 

ont0 farm and forest lands.--' 

How does this relate to The Forks? First. the produce sold in The Market probably 

travels thousands of miles to get here. As noted the transportation and packaging creates 

waste in and of itself. Second, produce that is not sold gets discarded into the landfill. 

This act does not allow for the economic recycling of the phosphorous. nitrogen and other 

nutrients found in the produce into the soi1 at The Forks. In the market. produce is sold to 

the consumer at cornpetitive prices. As consumers and society in general. we concern 

ourselves with the price of a product. David Moms claims we need to examine cost rather 

than price. 

The Forks Market is profligate in its energy use. divorced from the natural cycle 

of an rcosystem. The local economy has embraced separation and long distribution 

systems as a means of production. The impodexport paradigm permeates thinking and 

planning. Not included in the price of selling produce in The Forks Market is the cost 

associated with discarding off site unsold produce. The energy used to produce and 

import produce (Le nutrients) is lost when it is discarded into landfill. 

Development at The Forks parallels development of the greater urban form. As 

with the greater urban form. The Forks requires inputs of both renewable and non 
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renewable energy and resources to tùnction while concurrently generating waste. 

Redevelopment has been along the traditional lines which sees a corporate technological 

approach to transfonn the desolated landscape into its present form. rather than an 

ecological approach. The corporate technological approach is based on the consumption 

of energy to b c t i o n  while generating waste that is not reused. The ecosystem approach 

would be capable of regenerating itself and becoming ecologically self-suffkient. 

Human habitat is composed of the naturai environrnent as well as cultural. social 

and political systems that function hand in hand within the naturally occuming 

environment. The planning and development of The Forks is aimed at restorine a "human 

habitat" that combines daily functions of the human experience: commercial. recreationai. 

and social functions. within a naturally occurring system however disturbed it maybe by 

human industrial intervention. Redevelopment to date has focused on creating 

environmental qualities that are desired by people and the emotional and mental health 

derived from the recreational and aesthetic values of their environrnent: but has not 

focused on creating a healthy overall ecosy stem. 

Besides the small portion of Ta11 Grass Prairie that has been re-introduced. the 

daily function of the site is highly dependant on the import of energy and raw materials 

and the export of waste off site to the city landfill. The turfed portion of The Forks is a 

eood example of the ecological deficiencies of the present development pattern. 
C 
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The landscape design of Festival Park emphasizes leisure and aesthetic values. 

highly desirable qualities in the human habitat. but the design has ignored ecological 

hinctions such as nutnent recycling. While the grassed areas create a pleasant park like 

atmosphere. they require intensive maintenance: regular mowing. aerating. fertilizing and 

watering . 

1.5 The Proposed Market Garden Project 

In the Phase II Drvelo~ment Plan. the Partnership identifies a Market Garden 

project as one recommended development to help achieve financial self-sufficiency. ï h e  

project is intended to embrace the ecological aspects of development. By growing 

products to be sold on site and reusing wastes generated as soi1 conditioners a loop of 

production. use and disposa1 is created. 

The solid waste audit conducted in the fa11 of 1995 established that 800 tonnes of 

matenal is sent to the landfill each year from The Forks Market. Of this. it was 

deterrnined that between 60% to 70% of the material (between 480 and 560 tonnes) was 

organic. generated mainly fiom the three restaurants. fast food kiosks and fresh food 

vendors located in The Market. This is roughly 3800 cubic metres ofreusable matcrial 

that is being discarded at a cost of approximately $50.000 each yeary. Sixty per cent of the 

9 The 1995196 Financial Statsmsna show txpendituxs of 619.000 for pick-up and hauling fees and 530.000 for tipping fers 
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total cost associated with the removal of this matenal represents fees charged by the City 

for disposa1 in the City landfill. 

The Market Garden concept emerged from discussions between the Partnership. 

the University of Manitoba Faculty of Architecture and environmental rducarion 

representatives of Winnipeg School Division Number One. The concept is based on 

sustainable design principles and environmental technologies for composting to reuse the 

500 tonnes of organic waste being generated year!y at The Forks. This material could be 

used to recondition the soi1 in the area identified for the location of the Market Garden 

(Figure 3). one of several projects recommended as a means of achieving financial self- 

suficiency. 

This practicum does not view waste management at nie Forks as a problem: 

rather. this practicum is based on opportunity. Aside from the economics. there is no real 

problem with putting waste into the compactor and hauling it away to the landfiIl. The 

waste audit and the ensuing discussions about a Market Garden identified an opportunity 

for The Forks North Portage Partnership to develop a waste management strategy that 

will utilize the oqanic cornponent of the waste Stream on site rather than discard this 

material. at a significant cost. in the City owned landfill. Organic waste is a product - it 

could be considered a cornmodity - of The Forks that is currently thrown away. Proper 

management of organic matter must play an important role if significant gains are to be 
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FIGURE 3. Recommended Development at The Forks. 
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made in dealing with waste. --Composting is seen to be one of the keys in making 

beneficial use of this valuabie organic fraction."" Composting of this rnaterial will allow 

for nutrient recycling to occur on site. 

Locating food production at The Forks could make it possible to close the nutrient 

cycles associated with human food production and consumption. The organic waste can 

be composted into soi1 conditioner and fertilizer and returned to the land where it is 

grown. This could result in ecological and economic savings. It would reduce the arnount 

of organic matter that is currently being wasted in the city owned landfill. Using this 

matenal as organic fertilizer would also reduce the amount of artificial fertilizer currently 

introduced on-site each year. Further. organic fertilizer could reduce the potential for land 

and water contamination and help rnaintain and stabilize the soi1 at The Forks. Finally. 

nutrient recycling through composting and creating a Market Garden may lower food 

pnces for the consumer. 

1 O Canadian Council of Ministers of rhe Environment. 1995. Guidelines For Cornnosi Oualin - Final Dr&. Canadian 
Camloguing Publication Data. 
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Chapter Two 

INDUSTRIAL ECOLOGY 

Composting and Waste Management Planning at The Forks 

2.0 Introduction 

This chapter highlights the concept of industrial rcology: how it can be used as a 

mode1 for development at The Forks and how it can be applied to the soiid \vaste Stream 

of The Forks Market. Important benefits The Forks could gain by composting the food 

waste generated on site are discussed. 

The chapter begins with an outline of the mode1 of industrial ecology and how it 

can be applied to The Forks. Next. a description of the solid waste management strategies 

in place at The Forks is given. Consideration is given to the need for coordinated 

leadership from The Forks North Portage Partnenhip to ensure successful 

implementation of composting the organic waste. The importance of a source separation 

program is stressed for the successful implementation of any composting initiative. 

On-site mid scale composting operations are discussed with attention given to economic 

and environmental concerns. The chapter concludes with a summary of findings. 
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2.1 Habitat Restoration - Learning From Nature 

As noted. The Forks requires inputs of both renewable and non renewable energy 

and resources to function while concurrently generating waste. Redevelopment. to date. 

has been dong the traditional lines which sees a corporate technological approach to 

transfomi the desolated landscape into its present form. rather than an ecological 

approach. The corporate technological approach is based on the consurnption of energy to 

function while generating waste that is not reused. The ecosystem approach would be 

capable of regenerating itself and becoming ecolopically self-sufficient. 

Dr. Mary-Ellen Tyler states that the present "... urban form of modem North 

American cities is a structural response to the engineered infrastmcture of roads. bridges. 

water and sewer lines. energy pipelines and transmission corridors." Further. Tyler states 

that "...future urban f o m  must begin to incorporate an ecological infrastructure that 

provides a biological life support foundation."'' The challenge for planners and 

developers of the built urban form is how to incorporate this ecological infrastructure into 

the existing built form. 

The built human environment is an artificial system that is constructed within a 

pre-existing natural ecosystem. It is a system that is interrelated and must function within 

the larger "natural system". An ecological system is based on relationships among living 

things and between them and the physical and chernical elements with which they 

I I Tyler. MW-Elleri- 1994. "Ecologicd Plumbing in ihr Twenp-First Centuq' in n ~ a n a d a  Jul) 1994. 
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interact. In her book Biornimicry. Janine Benyus notes that nature is to be used as a 

measure. because "afier 3.8 billion years of evolution. nature has learned: What works. 

What is appropriate. M a t  lasts."" John Todd reitentes this point that nature has proven 

to be adaptive and successful in the long run. He asks. "would it not be prudent to design 

human enterprises on blueprints frorn nature."" 

Development at The Forks is challenged to reconcile the pressures for self- 

suficiency with the maintenance of widespread public appeal. As noted in chapter one. 

the Partnership is committed to achieving financial self-sufficiency by embracing 

ecological aspects of development. The corporation was established to be the catalyst to 

restore this site from an abandoned rail yard to a public meeting place once again. The 

Corporation is charged with restoring a "hurnan habitat" at the site. 

Habitat restoration not only involves the natural environment "but cultural. social 

and political systems" as well. '' Redeveiopment to date has not focused on developing a 

sustainable ecological system. Rather. focus has been on treating the built environment as 

a machine placed in a natural ecosystern. The position put forward in this practicum is 

that if there is commitment to becoming self-sufficient. Future planning and development 

17 Bcnyus. Janine. 1 9 9 7 . 1 .  lnsniredc~ York: William Xforrow and Cornpan). Inc. 

15 Todd. John. Architecture and Biofoov: .A Nccessan. Svnfhesis. 

tJ Tyler. hl iq-Elltn.  1994. "EcoIogical Plumbing in The Twene-First Crntup". in Plan Canada. Jul>- 1994. 
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must embrace the concept of introducing an ecological system that provides a biological 

life support foundation for future deveiopment. The question remains: How? 

2.11 A Mode1 for Planning and Development at The Forks 

A new environmental agenda is emerging in industry that seeks to close loops of 

production and create an industrial "ecosystem" by making maximum use of recycled 

materials in new production. optimizing use of materials and embedded energy. 

minimizing waste generation and reevaluating wastes as raw material for other processes. 

This industrial ecology. according to Hardin Tibbs. "...involves designing industrial 

infrastructure as if they were a series of interlocking manmade ecosystems interfacing 

with the natural global ecosystem"." 

Tibbs lists six characteristics of the natunl global ecosystem that could çasily be 

ernulated by industry. In sumrnary. they are: 

in the natural system there is no waste. in the sense of something that 

cannot be absorbed constnictively within the system: 

life giving nutrients for one species are denved from the death and decq  

of another: 

materials and energy are continually circulated and transformed. mnning 

almost entirely on arnbient solar energy: 

natural system is dynamic and information driven: 

15 Tibbs. Hardin. "Indusuial Esology: An Environmental Agenda for Indusw-. in Wholc Emh Review Wintrr. I1W 
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cooperation and competition of species are interlinked: and 

concentrated toxins are synthesized and used as needed only by the 

individuals of a species. the- are not stored or transported in bulk at the 

system level. 

Industrial ecology is an integrated management and technical concept with the aim 

of applying the understanding of the natural system to the design of manrnade systems. 

Tibbs States that over time toois and techniques will be developed to lead to conceptual 

and practical advances in the following six areas: 

the creation of industrial ecosystems. This involves closing the loop on 

waste generation and reconceptualizing wastes as products: 

balancing industrial input and output to natural ecosystem capacity. to 

avoid industrial stress on the environment: 

dematerialization of industrial output. This is simply working towards a 

decline in materials and energy intensity in industrial production: 

improving the metabolic pathways of industrial processes and materials 

use: 

systematic patterns of energy use which promotes the developrnent of an 

energy supply system that functions as part of the industrial ecosystrm and 

is free of the negative impacts associated with current pattems of uses: 
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policy alignrnent with long-term perspective of industrial system 

evolution. Simply this is coming to ternis with reflecting the true costs of 

environmental degradation in market value of products. 

Tibbs states that "...an analysis based on industrial ecology will prove to be the 

rnost effective way both of discriminating between policy options and of achieving an 

integrated policy platform for the environment."16 

Future development will not see the introduction of one type of industrial 

ecosystem but rather a spectmm of ecosystems that range from single material recycling 

to advanced integrated natural ecosystems. Human modification of ecosystems is as old 

as the practice of agriculture. The challenge is to integrate urban development into the 

equation and consciously design a world that is aesthetically pleasing. biologically stable. 

and economicalIy productive. 

To profit from ecological management. Pratt and Shi remd7 suggest a business 

need only do three things over and over qain: 

identifj examples of materials use. energy use. pollution and waste (any 

form of throughput); 

brainstorm. test, and implement ways to reduce or eliminate it: and 

16 Ibid. p. 18 

17 P n n  Wendy 8: Shireman. William. Indusrrial Ecoloar The Onfi- i7tree 77rinps Bttsiness .Veedr ro Do ro Sme .I/ont*x 
GlobaI Futures Nenvork. hnp//\t~t-w.global ff.or~eriture-.4nicles/ 
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count the monéy. Count how much \-as saved. then count how much is 

still being spent to create waste and pollution and start the cycle over. 

Organic material is imported to The Forks. processed for economic value and the 

residue is disposed off-site. The Forks Market waste study (1 995) identified that about 

500 tonnes of organic material is sent to landfill each year from The Market. By applying 

the pnnciples of industrial ecology. it is possible to reduce. re-use and close these waste 

flows on-site.. 

2.2 Current Solid Waste Management Strategies 

Until five years ago. almost al1 of The Forks Market's collected solid waste was 

taken to landfill for final disposal. Most of the waste generated is still treated in this 

manner. To collect the waste matenal generated. The Forks Market employs four Full 

time and thee part time staff who concentrate the wastes at the building's compactor 

room in a forty cubic yard container for pick-up. After collection. the solid wastes are 

picked-up and transported by Laidlaw Wastes Systems Limited to the landfill site which 

is owned and operated by the City of Winnipeg. Laidlaw hauls the waste from the site 

seven days per week. 

Currently. corrugated cardboard. glas  and aluminum cans are separated from the 

rest of the waste Stream for recycling. The cardboard is broken down and placed in a six 

cubic yard container which is picked-up by Laidlaw twice per week. Glass and alurninum 
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is collected in the food court area and picked-up by a pnvate recycler who transports it to 

a recycling facility. Both these methods are cost neutral in that profits from the sale of the 

matenal is equally shared by the contractors and the Partnership. The contractors deduct 

their hauling fees from the Partnership's portion of  the sale. 

As noted earlier. it costs $50.000 per year in hauling and tipping fees to dispose of 

the waste material generated. Waste reduction initiatives such as recycling and 

composting can reduce disposa1 costs by avoiding tipping fees. However. it must be noted 

that waste collection will still be required and the costs associated with this aspect may 

not be reduced. 

According to the waste characterization study conducted in the faIl of 1995 by the 

author with the aid of graduate students in the University of Manitoba's Facufty of  

Architecture. the amount of solid waste being sent to landfill from The Forks Market has 

steadily increased since 1989 (Appendix A provides results of the waste audit). The 

increase is most likely from the increased number of businesses in The Market as well as 

the continuing growth in popularity of The Forks. The study concluded that 

approxirnately 70% of the waste generated in The Market is compostable. To 

significantly reduce the amount of waste being sent to landfill. alternatives for the organic 

fraction must be identified. 
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2.3 Administering a Composting Project 

The Forks has been a meeting place for thousands of yean. Aboriginal peoples 

from across the plains came to this spot to hunt. to fish. to trade and to celebrate. As 

noted earlier. the area becarne the foundation for the City of Winnipeg and the settlement 

of the Canadian West. The area near the junction of the Red and Assiniboine Rivers 

became. at first. a steamboat then a major rail terminus. 

Extensive archaeological investigation of the site has revealed that The Forks is 

rich in archaeological and historical resources. However. the rail activity at the site pnor 

to current renewal lefi it highly disturbed with little usable wildlife habitat and virtually 

no native vegetation. 

The Forks North Portage Partnership has a strong commitrnent to the preservation 

and promotion of the natural environment. Preserving the historical significance of site 

resources as well as preserving and promoting awareness of the natural environment have 

been identified by the Partnership as key elements in the future development of the site. 

The Partnership is faced with achieving and maintaining sel f-sufficiency . It is bel ieved 

that environmental initiatives will yield economic benefits for the Partnership. The 

Bzisiness Plan establishes protecting the environment as a priority for the Partnership. 

The importance of administrative leadership in the implementation of 

environmental measures has been highlighted by a number of organizations. The 

Canadian Standards Association suggests that as environmental concern grows. 
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'- ... organizations need to determine how the- c m  a) provide economic 
benefit to the organization and society while minimizing the adverse 
environmental impact of their activities: b) take into account stakeholders' 
expectations regarding the environment: c) anticipate and comply with 
applicable laws and regulations regarding the environment: and d) 
Continually improve their techniques to minimize the adverse impact of their 
activities on the envir~nrnent".'~ 

According to Anne Kothawala of the Canadian Restaurant and Food Services 

Association. it is important to have administrative leadership to establish responsibi iities. 

practices. procedures. processes and resources for implementing environmental 

initiatives. Also she States that it is crucial to involve interested staff and generate 

enthusiasm for the project. '' 

2.4 Source Separation Program 

"At source" separation refers to the sorting of a facilities waste Stream by 

identified categories (Le glass. plastics. aluminum. organics et cetera) at the place of 

origin. For example. a restaurant participating in a composring project could collect 

organic wastes in separate containers from the rest of the waste in the kitchen. or at the 

source of the restaurants' pre-consumer waste. 

The Quick Service Restaurant Council (QSRC) in partnership with Correctional 

Services of Canada (Corcan) designed a program to compost organics from over thirty 

18 Canadian Standards Associ~tion. 1994. En~vronrntrntui .\/unagumrnt Swtrms. CSA. Toronto. Canada p. xi 

19 Personal communication F e b n i q .  1997. 
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restaurants in the Kingston. Ontario area. QSRC identified that organic waste represents 

over 70% of the restaurant waste Stream. In order to meet their goal of 50% waste 

reduction. QSRC needed to target the organic component of the waste ~trearn. '~ 

According to Randy Grooms. Operations Manager of the Corcan Compost Centre 

in Kingston Ontario. the quality of finished compost is dependant on the feedstock used 

to produce the finished product. Foreign matter in compost is material that is not 

biodegradable and as such detracts from good quality compost. Grooms States that 

"... most feedstocks and products contain foreign matter." However. this inert material c m  

be kept to a minimum through "... a well administered and aggressive source separation 

program."" 

The QSRC prograrn targeted the collection of  organics in two locations. First. in 

the kitchen. compostable matenal was separated from non-compostable matenal into 

brown bins that were placed as close to where the material \vas generated as possible. 

When the bins were full the material was transported to a centralized location for pick-up. 

The second area targeted was in restaurants with personnel to clear tables. Bins were 

placed in the tray cleaning area and staff were instructed to separate the organic fraction 

of the waste material. 

IO Penonal communication. .Anne Kothawala Canadian Restaurant and Food services :\ssociation. Frrbru-. 1997 

Il Personal communication. Rmdy Grooms. Opentions Manager, Corcm Compost Centre. March. t997. 
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When training people for this source separation program. a technique that 

Kothawala refers to as the three E's was followed: Educate. Encourage. Empower. 

Kothawala emphasized the importance of  education. She noted that staff must be 

informed of al1 aspects of the program. what they are doing. what matenals are to be 

separate. where material is going and the benefits of waste diversion. 

The second E. encourage. comes from the regular monitoring and reminder to 

staff that they are or are not doing the right thing. Finaliy. by teaching staff the benefits of 

the program and the proper way to separate materials you are empowering them to 

operate the program themselves. Kothawala asserts that "...contamination is the single 

biggest issue when separating material for composting." A good rule of thumb. 

Kothawala States. is --when in doubt. throw it out."" 

For good quaiity finished compost. a well administered source separation progran 

is needed. Once this prograrn is established. the next step is to identiS the appropriate 

composting technology to use to process the separated matenal. 

2.5 On Site - 'Mid-ScaIe' - Composting 

On site composting. as the name implies. means composting the organic material 

generated at a particular facility at that facility's site. thus avoiding transportation costs. 

As defined by the CCC. mid-scale composting is generally composting less than 1 tonne 

7 7 -- Personal communication. Anne Iiothawala Cmudian Rcstaumt and Food services Association. Febnirin.. 1997 
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per day of organic matenals. In Canada there is no requirement for the commercial. 

industrial or institutional sector to source separate organics from their waste Stream. 

therefore any mid-scale composting occuming in Canada is voluntary and based purely on 

interest in this technology. On site composting could potentially be applied to \vaste 

management strategies of schools. hospitais. restaurants. office buildings. apartment 

buildings. shopping malls. convention centres. et cetera. 

In Manitoba. there is essentially no governing legislation pertaining to on-site 

composting operations: basically. the lead from Ontario is taken. In Ontario. on site 

composting is not considered to be a waste disposa1 site under the Environmental 

Protection Act Part V. Therefore they do not require a provincial Crrtificate of Approval. 

However. it is advisabte to contact the office of Manitoba Environment for environmental 

assessrnent and licensing processes under the Manitoba Environrnent Act before 

proceeding with an on-site facility. 

Mid-scale on-site cornposting involves adapting one of the following cornposting 

techniques: windrows: a form of in-vesse1 composting: or large-scale vermicomposting. 

A detailed discussion of the different composting technologies will be discussed in the 

next chapter. 

2.5. I Econornics 

For implementation of any on-site composting initiative. viabilitp will depend on 

its cost-benefit relationship as compared to other waste management strategies. The wide 
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variety of composting techniques available makes rconomic cornparisons quite difficult. 

Gupta and Shepherd state that benefits and costs of composting prograrns have not been 

exarnined well in comparison to other components of MS W management ~tratrgies.~' 

Anticipated costs associated with composting facilities may inciude al1 or a 

combination of the following elements: land acquisition. building and road construction. 

site preparation and the acquisition of processing equipment. The different elements are 

dependant on the composting technology chosen for the biological conversion strategy. 

There are further costs associated with implementing an on-site composting operation 

pertaining to the feedstock for the operation. Feedstock for the composting operation 

must. at some point. be separated from the rest of the waste Stream. As noted above. 

separation c m  take place either -at source' or from processing of commingled wastes. 

Greater costs are incurred when the desired material is commingled in the waste Stream 

and must be separated out at sorne point after collection. 

TO offset associated costs of composting. money c m  be saved/made in a nurnber 

of ways. Landfill tipping fees are avoided: the finished product can be sold: and the 

tinished product cari be used on site as a soi1 conditioner and fertilizer. reducing the need 

for petroleum based fertilizers. Martin and Gershuny state that --the higher the local cost 

of landfills or incineration. the more attractive composting becomes".'" Greater savings 

23 Gupta B. Br Shrphcrd. P.  1992. Dum Sirmmorv ri/.l/rrnicmol Solid l l i r . ~  .\Jonaarmrn~ :llrt?rnarrws: Ihlirnir 1. Ttxr 
Rinorr. National Rrnrwablc Energ! Labontoq.  US. Deparuiient of Energ!. 

24 Mmin. D. Br Gershuny. G.. 1992. 7hr Rodale Book ofCom~osnnp.  Rodale Press: Pennsylvania. p. 252. 
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will be seen in jurisdictions with comparatively higher tipping fees if composting can be 

accomplished on site. Further savings can become available through avoided collection 

and transportation costs. 

2.5.2 Environmental Concerns 

Both positive and negative environmentai implications of composting 

technologies should be considered when implementing an on site composting operation. 

Environmental implications will differ depending on the composting technology used. 

Generally. environmental consideration must be given towards direct surface drainage. 

proximity to the nearest individual dwelling. and Ievel of ground water table in relation to 

the surface. 

2.6 Conclusion 

This chapter began with a description of  the concept of industrial ecology and 

how it can be used as a mode1 for development at The Forks. Industrial ecology kvas 

noted to state that in nature nothing is wasted. If planning and development is to learn 

from nature. then consideration has to be given to incorporating a biological infrastructure 

to the built urban form. It was noted that ecosystem design can be directed at a single 

material upwards to creating a complex natural system. 

Organic material was noted to be a great "waste" generated by The Forks Market. 

This highlighted the question of how c m  this material be more efficiently used. Principles 
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of industrial ecology can be related to this material and the solid waste management 

strategy used at The Forks Market to introduce on-site mid-scale composting technology. 

This chapter gave consideration to the importance of administrative leadership in 

the implementation of an on site mid-scale composting prograrn. The chapter discussed 

the importance of source separation in any composting prograrn. The discussion of mid- 

scale composting concluded with a surnmary of economic and environmental concems. 

The solid waste management strategy at The Forks is limited to separation of 

comgated cardboard. glass. and durninum with the rest of the waste being concentrated 

in the compactor for pick-up and disposal by an outside contractor. To introduce 

composting as a solid waste management technique at The Forks will require the 

Partnership to expand the existing source separation program to include the separation of 

compostable material from the rest of the waste Stream. 

Economics of the composting program to be implemented at The Forks wili 

depend on the technique used to biologically convert the material into a nutrient rich soi1 

conditioner. To offset the associated costs of composting. it was noted that money will be 

saved on tipping fees at the landfill. Money can be made by selling the finished product. 

Also. the finished product can be used on site thus offsetting the costs and need for 

petroleum based fertilizer. Finally. further savings can become available through avoided 

collection and transportation costs. 
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An appropriate composting technique to be used at The Forks must mitigate direct 

surface drainage from the composting materiai. and the proximity to the nearest dwellings 

and negative impact on visitors to the site. 
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Chapter Three 

COMPOSTING PRACTICES AND TECHNIQUES 

3.0 Principles of Composting 

Composting is low-temperature partial oxidation of the degradable proteins. fats. 

simple sugars and carbohydrates contained in plant cells and animal tissues. The 

Composting Council of Canada (CCC) defines composting as: 

a natural process whereby micro-organisms transform organic waste .. materials into a soil-like product". it  "... includes a thermophilic phase ... 
and '- ... is a managed process of bio-osidation of a solid heterogeneous 
organic substrate."" 

Cullen and Johnson identi@ the importance of human manipulation as part of the 

definition of composting. They suggest that it is this human factor which separates 

composting from the naturaily occurring decornposition process which breaks down 

organic matenal without human intervention." 

23 Composting Council of Canada 1995. Cornoosrine Technolo~te.~ and Pracrices .4 Giridr For Decrsron .\tukrrs. p.  6. & 
Giridelines for Corn~osr Oiralin- 1996. Cornpos~ing Council of Canada. 

26 Cullen. M. lk Johnson. L.. 1992. Ttir Real Dirt. Penouin Books. Toronto Canada. p. 152. 
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3.0.1 Microbial Action 

Definitions of composting usually identify the significance of biological processes 

in the decomposition process. Decomposing organisms are al1 the micro-organisms and 

larger organisms involved in breaking d o m  organic material. These organisms will grow 

spontaneously in any nanirai. organic waste given preferable moisture and arrobic 

conditions. Afier the initiai colonization penod. micro-organisms will invade the compost 

heap." Bacteria are the prirnary decomposing microorganism. Arriving ~vith the organic 

matenal. they start the process of decomposition by breaking down the organic material 

for their owm food. The CCC States that these colonizing organisms consume oxygen and 

produce CO2 and it is this metabolic activity that produces heat causing the temperature 

to rise to over 45 degrees C: this is the rnesophyllic stage." The bacteria will multiply 

while the conditions are right for them and die off as they create conditions more 

favourable for orhers. The next stage of the cornposting process is the thermophilic phase. 

The themophilic phase will last as long as it takes to metabolize the assimilated 

contents of the biomass. This phase kills pathogens and weed seeds found in the biomass. 

The thermophilic phase defines composting. according to the Bureau de Normalization du 

Quebec: 

2 7 Composting Council ofCrinada 1995. Corn~ostin~ Trchnolo~res und Prac~rcr.r .4 Girrdr For Decision .\fukrr.s. 

Componing Council o f  Canada. 

28 Ibid. p. 6. 
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"compost is stabilized organic matter derived from composting which is a 
managed process of biooxidation of a solid heterogeneous organic 
substrate including a thermophilic phase in which the temperature is 
greater than or equal to 45 degrees c."'~ 

Afier the organics have been metabolized. the temperature of the composting heap 

will drop until it reaches ambient temperature again. 

Microscopic decomposers al1 consume waste directly and are genenlly referred to 

as first level decomposers or the chernical de corn poser^.^^ Second level decomposers or 

the macroscopic fauna such as feather-winged beatles. centipedes. ants and earthworms 

are collectivel y referred to as the phy sical decomposers. 

Successful aerobic composting requires four cntical conditions: temperature. 

oxygen, moisture and carbodnitrogen ratio of feedstock. 

As noted above. the greatest microbial action occurs when the temperature of the 

pile is between 30-55 degrees Celsius. Temperatures above 60 degrees Celsius reduce the 

biological activity: and some f o m  of aeration. be it forced air or tuming of the pile. is 

used to remove excess heat." Further. aeration is needed to provide the microorganisms 

oxygen. If the oxygen levels within the composting pile fa11 below 10% by volume of the 

atmosphere within the biomass then anaerobic digestion takes over. While anaerobic 

29 Bureau de Nonnalization du Qurbec. Dnîi Standard: Or~unic - Sot1 Condiironers - conrposr. Ilorkrnp Boci~ment. p. 4. 

30 Referencc to thrse t s o  l ems  c m  be found in Greater Vancouver Rrgionl District 1997. freurrne Oirr Furitrr SrCn.r to u 
.\fore Livahle Repton. GVRD. and Cornposting. Council of Canada 1991. fomnosrrn~ Tecirnolo~ies und Prucricrs .4 GUI& For 
Decision .\/akers. Cornposting Council of Canada. 

3 l Cullen. M. & Johnson. L.. 1992. 7hr Real Dirr. Penguin Books. Toronto Canada. 
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digestion also produces compost. this system c m  lead to objectionable odours. Moisture 

content of the biomass should be between 40 and 50% for ideal composting conditions. 

The organic material is the principal nutrients for the micro-organisms. This 

material contains carbon (C) and nitrogen (N): ideally the ratio of the pile should be 25: 1 

of carbon to nitrogen. High C:N ratios retard the composting process. whereas low ratios 

tend to produce excessive nitrogen losses in the form of ammonia." Composting depends 

on the proper mixture of wastes to achieve a favourable C:N ratio. 

3.0.2 The Carbon Cycle 

Carbon is an essential component of al1 living things. It exists mostlp as  carbon 

dioxide in the atmosphere and oceans. and in fossil fuels. There is a natural cycle to 

carbon. The major steps of the carbon cycle are: 

carbon dioxide in the atmosphere is absorbed into plants and converted 

into sugar by the process of photosynthrsis: 

animals eat plants. breaking down the sugars and releasing carbon into the 

atmosphere. oceans and soil: 

other oganisms break dowm dead plant and animal matter. retuming 

carbon to the non-living environment: 

carbon is also exchanged between the oceans and the atmosphere. 

32 Ibid. 
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Composting heips cnmplete the carbon cycle by retuming the carbon to the 

non-living environment by decomposing plant and animal matter. 

3.0.3 What Makes Good Compost? 

Compost is the product of  a sequentially staged biological process that converts 

heterogenous solid organic matter into a homogenous fine particle. humus-like material. 

As noted above. the first stage of compost is the destruction or decomposition of organic 

matter causing the release of heat. phytotoxin. carbon dioxide. water and minerais. The 

second stage. in which the material stabilizes. is a process of humification and 

mineralization. Afier completion of the second stage. compost is said to be mature. 

Compost maturity is not the same thing as compost quality. According to Brodie. 

Gouin and Cm. compost has reached matunty when the energy and nutrient containing 

materials have been combined into a stable organic mass. They differentiate quality by 

stating that it does reflect maturity. but that it also reflects the chernical makeup of the 

compost substrate. To exempli& this. matenal such as industrial sludge composted to 

matunty may contain a high Ievel of contaminates thus regarding it as mature but with 

poor quality." 

The degree of compost matilnty affects the usefulness of the compost as a soi1 

additive or potting media. Brodie et al state that -'Immature composts can interfere with 

plant growth through nitmgen immobilization and arnmonia toxicity or by causing 

33 Brodie. H.. Gouin. F. & Cm. L.. 1994. "W'hat Makes Good Compost". in Biomclr. Vol. 35 No. 7. hl?. 1994. p. 66-68. 
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oxygen deficiency in soils or potting media."" If the compost is immature and too wet. it 

c m  decornpose anaerobicall y which may result in the accumulation of methane. alcohol 

and acetic acid: also it may contain high enough concentrations of soluble carbon to 

support the growth of pathogens. Proper aeration of the compost pile is needed to prevent 

the build-up of methane. alcohol and acetic acid and to combat the development of 

undesirable odour. 

Mature composted matenal results in a dark brown hurnic material in which the 

initial feedstock are no longer recognizable and further degradation is not noticeable. 

Curing compost to maturity requires time: the length of which is dependent on the 

efficiency of the initial composting technique and the complexity of the initial \vaste 

materiai. 

The expected use of compost will define the degree of maturity required. Brodie et 

al give the following cornparisons of compost matunty based on varying end uses: 

compost used for plant potting media must be more stable or mature than 

compost destined for mixing with soil: 

compost applied to agricultural and horticulturai crops should be more 

stable than compost for land reclamation: 

34 Ibid. p. 66. 
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compost moved. stored and utilized in bulk need not be as mature as 

compost retailed in bags." 

Brodie et al identified a number of methods for measuring maturity of compost 

but state: 

"...methods to define the relative maturity of composts can be based on a 
combination of laboratory studies which may include plant growth and 
phytotoxicity bioassays. seed germination studies. viable weed seed 
content. odour development. dry respirometry ammonium nitrogen 
content and organic carbon to nitrogen ration deterrninati~ns-"'~ 

If more exacting criteria are not required. maturity of compost c m  be identitied in 

the field. The first field method Brodie et al suggest is that compost c m  be considered 

stable when the temperature within a static pile remains near arnbient for several days 

while the compost moisture is near 50 percent and the oxpgen concentrations within the 

pile are greater than five percent. A second test they suggest is to place a wened compost 

sample in a sealed plastic bag and store it for a week at 20 to 30 degrees Celsius. M e n  

the sample is opened. a mature compost \vil1 --emit a mild earthy odouf'. while immature 

compost will "become anaerobic and producs a septic odour." The third test they suggest 

involves a gal!on sized insulated and sealed container filled with compost at J O  to 50 % 

moisture concentration and stored at room temperature. With this method. if a 

3 5 Ibid. p. 67. 

3 6 Ibid. p. 68. 
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thennometer placed in the centre of the pile remains at room temperature. then the 

compost is said to be mature." 

Compost quality is also measured by chemical and physical analysis. The quality 

necessary for the end product of compost is dictated by its end use. Colour. texture. 

structure. porosity and inorganic particle size are important aesthetic and physical factors 

that are determined by the end use of the compost. Heavy metal. organic chemical and 

pathogen concentrations in compost must be within limits established by the goveming 

body having jurisdiction over compost quality. Compost quality standards will be 

discussed in greater detail in Chapter Four. 

The recipe for the production o h  mature quality compost requires the adoption of 

end product specifications. To achieve end product consistency requires the maintenance 

of a consistent process utilizing consistent feedstock. This could prove to be difficult at 

The Forks where the organic material generated can change from day to day. and season 

to season. 

3.1 Composting Technologies 

This section discusses composting techniques most commonly used in centralized 

composting facilities dealing with large amounts of organic waste. When dealing with 

large amounts of organic waste there is an engineering challenge to keep the microbial 

3 7 Ibid. p. 68 
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processes active and efficient over time. To do this. aeration. moisture content and excess 

heat must be managed. Seven options or techniques are presented that respond to the 

challenge of managing aeration. moisture content and heat. The methods are: windrows. 

passively aerated static piles. activeiy aerated static piles. in-vesse1 composting - 

charnels. in-vesse1 composting - containers. in-vesse1 composting - tunnels. and 

anaerobic conversion system. The following is intended to only be an overview of these 

various techniques. 

3.1.1 Windrows 

The technique of composting organics in elongated piles or windrows. involves 

spreading the waste in long triangular or  trapezoid piles. about two metres high and four 

metres across. Length of the windrows is dependent on the size of the operation and the 

volume of material being composted. The windrow method require periodic tuming of 

the pile to provide aeration. 

Windrow composting can deal with a variety of organic \vaste at almost any 

operating scale. As detailed by the Composting Council of Canada. windrow composting 

has been successfülly operated in the 5 to 100 tonnes per day range ( 1 .O00 tonnes per 

year): large mechanized windrow operations cm process up to 100.000 tonnes per year." 

3 8 Composting Council of Canada 1995. Comnosrin~ Teclrnolo~res and Prucrrces d erc~dr for decrsron mukerr Cornposting 
Council of Canada. 
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The windrow method is the most basic iow-tech and low-cost approach to 

composting that limits the use of  capital e q ~ i ~ r n e n t . ' ~  Facilities using low tech 

approaches generally need to incorporate a higher level of process management when 

composting. The materiai brought to the composting site generally needs to be 

pre-processed to provide a uniform particle size and a larger surface area of the material. 

By increasing the amount of surface area available accelerates the composting process. 

The size of the windrow is dependent on "balancing the need for oxygen with the 

need for an optimum temperature". The ideal windron size will consenre enough heat to 

provide an optimum environment for microbial acrivity. but not so large as to cause 

overheating. compaction and an anaerobic environment. No single windrow size 

reconciles the conflict between the need for osygen and the temperature requirements. 

According to the Saskatchewan Waste Reduction Council. the desired conditions 

can be approached by starting with rnoderately sized windrows (three to four metres high 

by four to five metres wide). then combining two windrows afier microbial activity 

occurs. Due to the cold climate in Saskatchewan. windrows can be somewhat larger 

(three to four rnetres high by seven to eight metres wide) as to composting windrows in 

more temperate c l i r n a t e ~ . ~ ~  The use of these larger piles is referred to as the "Prairie 

method" and it is utilized by Correctional Services of Canada (CORCAN) at their 

39 Croteau . G. &: Alpe~t. J., 1994. -'Law Tech Approachcs to Cumposting Suprrmaket Organics" in Riocrcle. Vol. 35 No. 5 
p. 74 - 80. 

JO Saskatchewn W s t e  Reduction Council. 1995. .I/trntcrnal lard Ilirsfe Cornnosring. 



An Industrial Ecology Approach to On-site Wasre hlnnogement Planning ar The Forks Marker 

h d r e t v  D. Wallace Xpril. 1998 Page 5 1  

Rowden Alberta composting operation. According to Lany  Werner. the composting 

technician at the Bowden facility. by utilizing the "Prairie Method" of windrows. they are 

able to compost year round and produce mature compost in six to right months." 

3.1.2 Passively Aerated Sta tic Piles 

Passively aerated static piles are windrows that do not require tuming. Instead 

they use strategically placed perforated pipes open to the air to draw oxygen laden outside 

air into the pile at a rate dependent on demand of the micro-fauna inside the windrow. 

Static piles are generally the same in dimensions as windrows. but they are not 

tumed. This method is used generally when the organic waste being composted has strong 

odours of its own (Le. Manure or fish waste). If tuming were required. these odours 

would be dispersed. Allowing oxygen rich air to pass into the pile naturally through 

perforated pipes keeps the pile enclosed and obviates the need to tum the pile. 

3.1.3 Actively Aerated Static Piles 

Actively aerated static piles are the sarne as the passively aerated static piles in 

that they do not require turning. As opposed to the two aforementioned techniques. 

aeration is provided through a network ofperforated pipes at the bottom of the pile with 

some form of fan forcing air into the pile. 

It has been observed that actively aerated static piles ' - . . .cm be quite limited in 

size and contained in simple open-ended structures. with air being d r a w  off through the 

4 1 Personal communication with L w  Wcrncr. Cornposting Technicim. Corcm ..\gribusinrss. Bowicn Alberta. Xlarch 1997 
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composting mass into piping or under-floor ducts connected to a central biofilter.'" 

Biofilters are used to minimize odours. 

The three above techniques are al1 similar in that the composting process takes 

place in the open. relatively simple equiprnent can be used to constnict the composting 

pile. and capital costs are therefore relativeely low. 

These techniques also have a relatively large land requirement which is dependent 

on the quantities of organics being processed. The following composting techniques 

presented see the composting process taking place in a much more confined space that 

relies on intensive aerobic conversion. 

3.1.4 In-Vesse1 Composting - Channeis 

In-vesse1 composting in channels relies on intensive aerobic conversion of the 

rnaterial in open channels or bays. located in a closrd building. where the material is 

tumed (mixed) by a machine and moves progressively through the structure by the 

pressure of the incoming new material. 

In a typical open-channel system. the material is contained between hvo parallel 

vertical walls. with the material being entered at one end and the finished compost being 

discharged at the other end. It requires some type of turning machine to agitate the 

42 Cornposting Council of Canada 1995. Com~osrrn~ Trchnolo~les and Pracricrs a mrdr for decisron mcrit-ers Cornposting 
Councii o f  Canada. p. 16. 
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material and push it towards the opposite end of the channel. This system typically is used 

for processing 100 tonnes or more of organic material per day ."' 
In-vesse1 composting in charnels has the following advantages: 

a a shorter process time than other composting methods. reducing the size of 

equipment and space requirements: 

process control with use of a biofilter: 

a a consistent high quality end product: 

a good odour control: and 

low visual i r n p a ~ t . ~  

However. this process requires higher construction and operation costs than 

windrows. 

3.1.5 In-Vesse1 Cornposting - Containers 

In-vesse1 composting in containers refers to intensive aerobic conversion of the 

organic matenal in closed containers where air is forced into a single batch of organic 

material. This method uses insulated containers (as found in the literaturc review. the 

containers tend to be metai or concrete) that are comected to air supply and discharge. 

This method tends to improve the capture of  any odours associated with 

composting allow-ing for closer proximity to residential areas: and the air used in the 

43 Ibid. 

44 Albena Environmentid Protection :\ssociation. 1995. Jirsruinahlc C-otn~osrin~ Onrions ln 11w Prownce o f  .-llherra. .Albt.rta 
Environmental Protection. Action on Waste. p. 58. 
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composting process c m  be reused with this technique reducing the total amount of air 

emissions. 

3.1.6 In-Vesse1 Composting - Tunnels 

In-vesse1 composting in tunnels refen to intensive aerobic conversion of organic 

materid in a *-tumef' where air is forced through a single batch of organic material. 

While very similar to the container technique. this process uses concrete compartrnents 

that is closed with an insulated door. Each tunnel or compartment has ventilation 

equipment which recirculates the air and a means to heat or cool the recirculating air. 

The previous three in-vesse1 composting techniques described are differentiated 

by the turning mechanisms and control technologies that are requirrd to run the 

operations. Al1 the above technologies described require the presence of oxysen in the 

biological conversion process. The final technique described used to convert organic 

material into mature compost occurs in the absence of oxygen. 

3.1.7 Anaerobic Conversion Systems 

Anaerobic conversion of organic material refers to the breaking down of organic 

materials in the absence of oxygen. Anaerobic conversion takrs place in a landfill since 

the layers of wastes (which have an organic component) are compacted and covered. thus 

excluding air. Although the same process takes place naturally within a landfill. anaerobic 

conversion ..... is normally used to describe the anaerobic process when arti ficially 
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accelerated in closed vessels."" The process produces a gaseous misture of carbon 

dioxide and methane that can be used as hel. 

The process involves putting pre-processed material into an anaerobic digester. 

ensuring there is an average solid to liquid ratio of 15 to 25%. n i e  waste remains in the 

digester at temperatures of 35 - 37 degrees Celsius for a period of 10 to 20 days and the 

gases given off during this decomposition period are drawn off. AAft the initial digestion 

period. the material is usually rernoved and processed M e r  aerobically. then screened 

to remove oversized andlor unwanted contaminants such as plastic and  glas^.'^ 

3.1.8 Vermicomposting 

Vermicomposting is the use of woms  to conven organic material into a nutrient 

nch humus which is a good soi1 conditioner. A demonstration project \vas installed at the 

Brockville Psychiatric Hospital. in Brockville Ontario. The site uses approximately 

800.000 worms (273 kg) housed in two units that are 1.8 metres wide by 13.4 metres 

long. They process approximately 150 to 200 pounds of organic material per day. 

According to Ram Kamath. Director of Facility Operations at Brockville Psychiatric 

Hospital, the vermicomposting technique has not met the hospital's needs as an 

alternative waste management strategy. Since its inception. there have been two main 

45 Prism. 1995. .-lnaerohrc Dinesrion. World Resourct: Foundation. 

46 The abovc discussion is intrnded io br an overvicw of anaembic systems in genrnl. The initial dc~ndation pcriod \bit1 v q  
depcnding on the diffetrnt anaerobic svstcm uscd. For furthcr information pertaining to marrobic technologies refer to (omaosrrng 
Tecitnoloeies and Procrices. p. 57 - 60 and Prism. 1995. .-inaerohic Dieestion. World Rrsourcc Foundation. 
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problems. First they have not seen any financial returns and second. they have problems 

hmesting the converted material to utilize it on site." 

3.2 Cornparison of Composting Techniques 

Sensitivity to 
Cold 

ITEM 

Capital Costs 

Operat h g  
Cots 

Land 
Requirement 

Air Control 

Operational 
Control 

Odour 
Control 1 

Windrow- 
Turned 

Low 

Low 

High 

Limited 

Turning 
Frequency. 
amendment 

addition 

Sensitive. but 
demonstrated in 

cold 

Dependent on 
feedstock. High 

potentiai 

II Potential 1 Cold. Run-off 1 
Problems 

Windrow- I In-vesse1 I Anaerobic 
Aerated 

Low in srnaII H igh I High 
system 

High Low. C m  Medium. 
increase if Additional 

needed needed 

Cornplete Complete Complste 

Airfiow rate Airflow rate. Gases drawn 
agitation. off 

amendment 

Dernonstrated Demonstnted in Demonstrated 
in cold and wet cold and wet in cold and wet 

climates cl imate climate 

Dependent on Potentially good Potentiall y 
feedstock. - good 

High potential 

Conuol of System rnay be System may be 
airflow. Cold. mechanicalIy mechanically 

Run-off 1 complex 1 complex 

Vermi- 
Corn post 

Medium 

Low 

Low 

Feedstoc k 
addition 

Demonstrated 
in cold and wet 

clirnate 

Good 

Harvesting 
material may be 

problematic 

The preceding chart is adapted fiorn Tchobanoglous et a1 ( 1993) .  from discussions 

with Lany Werner and Randy Grooms of Corcan. Ram Kamath of the Brock Psychiatrie 

17 Pasonal communication with Ram Kmath. Brock Psychiauic Hospital. .Cfiuch. 1997 
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Hospital. Lydia Giles of Vermicomposting Products. and Ed Boyd of Wright 

Environmental. 

Composting options should be assessed in four critical areas: technical. econornic. 

environmental, and educational. 

There are seven technical criteria. First. the year round operability of a system 

must be considered. To be viable at The Forks. the system must be operable year round. 

Second. odours must be managed. The management and prevention of odours is critical 

to the operation of a composting system at The Forks. Third. pests must be controlled. 

The presence of rodents. tlies and other pests must be managed to the greatest potential 

possible. Fourth. pathogens must be destroyed. Systems must be able to destroy 

pathogens so that they are not introduced into the soi1 at The Forks. Fifth. leachate must 

be minimized. Systems must properly manage any excessive arnounts of moisture. Sixth. 

dust. noise and litter must be kept to a minimum. These need to be kept to a minimum 

especially since The Forks is situatrd in the centre of Winnipeg. surrounded by public 

buildings and adjacent to residential development. Finally. the system must be judged on 

the ability to process a range of material. The Forks waste Stream contains animal waste 

as well as organic. A system must be capable of handling both. 

The Forks North Portage Partnership does not have unlimited resources with 

which to impiement a composting program. Preference needs to be given to those 

composting techniques that minimize costs through avoidance of tipping fees. fertilizer 
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and soi1 amendment costs. and generate revenue through the sale of finished compost. 

Composting options have been assessed on capital costs: land. equiprnent. and site 

preparation. They have been assessed on operational costs: labour. maintenance. inputs 

such as water and electricity. and amendrnents. Economic criteria must also take into 

account processing time. Since compostinp is to be used as a \vaste management 

technique at The Forks. shorter processing times are preferable. 

Environmental critena consists of product quality. minimizing amounts of enrrgy 

and resources required to manufacture. transport and implement a technologp. and the 

minimization of energy requirements relating to operation of a system. Product quality 

will be discussed further in chapter four. Generally preference should be given to systrms 

that produce finished compost which is free of contaminants. 

A composting system at The Forks must allow for esperiential learning 

oppominities. The impetus for a composting system is its ability to tie into the Market 

Garden concept. The Market Garden is to be a joint initiative between the University of 

Manitoba. Winnipeg School Division Nurnber One. and The Forks North Portage 

Partnership. Students at al1 levels must be able to participate in the composting process. 

3.3 Summary 

This chapter described in some detail the basic principles of composting. 

Emphasis was given to the definition and pnnciples of composting. available composting 
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techniques and it touched on definitions and regulatory cornpliance of mid-scale. on site 

composting operations. It ended with a cornparison of the various composting techniques 

available for implementation at The Forks. Given the benefits of composting. the next 

chapter examines the requirements for the establishment and operation of a composting 

facility. 



An Indusrrial Ecology Approach ro On-sire Wasre Xlanagement Planning ar T h e  Forks hlarker 

Xndrew D. i\;'dlace Xpril, 1993 Page 6 0  

Chapter Four 

ROLE & ESTABLISHMENT OF COMPOSTING 

FACILITIES 

4.0 Introduction 

The purpose of this chapter is to provide an overview of the role composting plays 

in solid waste management. The chapter begins with a broad discussion of the necessity 

of municipal solid waste management. then gives a bnef description of the principles o f  

municipal solid wastr management (MSW) and different strategies used for handling 

MS W. The role of composting as a strategy for handling municipal solid waste is 

discussed. followed by a description of the major benefits composting c m  provide. 

Jurisdiction of establishing a composting facility is discussed as well as guidelines for 

compost quaiity. The chapter ends with a sumrnary of findings. 

4.1 Wasted Again 

Municipal Solid Waste (MSW) onginates at four sources: residences. industries. 

commercial establishments. (i.e. Shopping centres. restaurants. offices) and institutions. 
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Municipalities are responsible for managing the solid waste generated within their 

jurisdiction. The primary purpose of municipal solid waste management is to handle 

waste safely. economically and in a way that protects human health and the 

environment."' Each cornmuni ty has its own cri tena for selecting appropriate 

technologies in choosing a single waste handling technology or an integnted combination 

of technologies to form a waste management strategy. Within the framework of the 

municipal waste management strategy. the industrial. commercial and institutional (IC&I) 

sector tends to provide their own waste management strategies while residential waste is 

the responsibility of the municipality itself. In terms of volume the two streams 

(residential and IC&I) comprise 40% and 60% respectively of the total municipal waste 

s tread9 

Waste is an inevitable by-product of the natural world. The Forks is like any other 

component of a large urban system: it consumes energy/resources and discards \vaste at a 

cost. However. ecology dernonstrates that natural processes are cyclical. not linear. as is 

the current model in use at The Forks model. A natural system is capable of regenerating 

itself. through photosynthesis and decomposition. and becoming ecologically 

48 Gupta B. & Shepherd. P. 1992. Daru Sirmmurv of .Mrnrcrnal Solid Il'asre .\lunapemenr .Ilrrrriarrres.- Iblrrrnr 1 .  Report trxr 
National Rcnewable Energ- Labontop. U.S. Depanment of Enerzy. 

49 Composting Council of Canada. 1991. fomnosrrne technoIopies and Pracrrcrs. .-! Girrde for Decisron .\lubrs. The 
Composting Council of Canada. p. 7. 
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self-sufficient." As suggested by the World Commission on Environment and 

Developrnent. it is no longer acceptable for society to consume and dispose of natural 

resources in such a manner that the availability of those resources is not assured for later 

generations." 

4.2 Municipal Solid Waste Management Strategies 

Municipal solid waste management c m  be broken down into basic features that 

have general relationships to each other. In its most basic form. municipal solid $vaste 

management strategies extend from the waste's origin (the point at which the waste is set 

out for collection). through transportation and processing operations. to its final 

destination (whether it be recycling. combustion. landfilling et cetera). Tchobanoglous et 

al. identify six elements of solid waste management: waste generation: waste handling 

and separation. storage and processing at source: collection: separation. processing and 

transformation of solid waste: transfer and transport: and disposal." 

Waste generation. or waste origin. is the disposa1 of materials no longer deemed 

to have any value as identified by the penon discarding the material. Solid waste's ongin 

is the point at which the waste is placed by the generator (whether it is a household. 

50 Tyler. hl--Ellen. 1994. '-Ecological Plumbing in the Twrnt!-First Centuv-. in Plan Canada Swcrul / :h ion.  Jul? t 994. 
p. 169. 

5 1 Brundtland, Gro Harlem. 1987. Oirr Cornmon Firtrcrr. World Commission On Environment and tkvelopmsnt. Oxford 
University Press. 

52 Tchobanoglous. Ci.. Thicsen, CI.. and Vigit. S.. 1993. IntenrorrdSdÏd Il'cmr .\luna~emrn~. XIcGnw-Hill fnc. USA. p. 12 
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commercial establishment or institution) for collection either by the municipality or a 

private solid waste disposa1 Company such as Browning Ferrous Industries or Canadian 

Waste Ltd. (formerly Laidlaw Waste Systems Ltd). The second element \vaste handling 

and separation. storage and processing. is the placement of the material in temporary 

containers (Le. at the curb or back lane for households or in the centralized compactor at 

The Forks) and the movernent of these containers. 

4.3 Strategies For Handling Municipal Solid Waste 

Municipalities across Canada and the United States employ a nurnber of different 

strategies for handling the MSW Stream. The following sub-section will briefly describe 

four main MS W management strategies. as identified by Gupta and shepherdS that are 

currently employed by municipalities throughout North Arnerica. They are: s a n i t q  

landfiil: mass buming : materials collection. separation and rec ycling: and composting. 

4.3.1 Sanitary Landfills 

Sanitary landfills. the most comrnon waste management technology used in the 

United States and Canada. are used to store MSW in a rvay that protects human hcalth 

and the environment. Landfills incorporate a liner system. a leachate collection system. a 

leachate treatment system. a cap system. a gas recovery system. as well as landscaping. 

security. groundwater monitoring. and a groundwater plan. As well. landfills require 

53 Gupta B. & Shepherd. P .  1992. Dutu Sttrnman of  .\firniclpal Solid Iluste .Ilunaeemen~ .-ilternurn,e.r; Iolirmr 1 Text 
Reaort. National Renewable Energy Laborator).. U.S. Department of Energy. 
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approximately 30 years of post-closure monitoring. care and planning for eventual 

comrnunity use." 

The traditional landfilling operations consist of a daily cycle of filling. compacting 

the fil1 with heavy equipment and covenng the fil1 with earihen materials. Sanitary 

landfills accounted for about 73% of al1 MS W in the United States in 1988." These 

landfills require energy for construction. compaction. spreading daily landfill cover. 

collecting and treating leachate and similar activities. 

4.3.2 Mass Burning 

Mass burning is the process of feeding MSW directly into a fumace. As a MSW 

management strategy it ranks second to landfilling. accounting for disposa1 of 17% of a11 

MsW.'~ 

43.3 Materials Collection, Separation and RecycIing 

This section describes the processes to collect and separate recyclable material 

fiom waste and to recycle the separated materials into useful products. The reusable 

materials that are most commonly recycled are paper. plass. aluminum and ferrous metals. 

plastics and cardboard. According to the National Solid Waste Management Association 

(NSWMA) the recycling process can be broken down into five steps: 

55 EP:\. 1990. Chumcrercurion o/.tluniciaul Solid Ilusre rn the I inredSrures. United States Environmental Protsction 
Agency . 

56 Kiser. J.L.. 1991. ,Varional Solid lt'usres .tbnoeernenr ..lssocruiion. Journal of Air  \V\;a~ts hlmuiagement Vol. 4 1 No. 9. 
Seplember 1991. p. 1161. 
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separating material fiom the waste strearn either at source or a central 

materials recovery facility : 

transporting and processing the separated matenals for use as 

replacements for virgin materiais: 

managing the wastes from separation and recycling: 

returning the materials to beneficial use or to commerce: 

selling the recycled product to consurners." 

4.3.1 Cornposting 

Composting is "...low temperature partial oxidation of the easily degradable 

proteins. fats. simple sugars and carbohydrates contained in plant cells and animal 

tissues": and when used as a MS W management strategy can reduce the volume 

composted by 50% and "consumes about 50% of the organic mass (on a dry weight 

basis). which is released mainly as CO7 and watei'." 

Composting technologies differ mainly in the manner in which oxygen is 

transferred into the composting matenal. either passively. actively or in an anaerobic 

environment. In al1 composting systems the following variables should be optimized: 

feedstock and particle size: 

bactena. fungi and protozoa. which cause the reaction: 

57 NSWILIA. 1991. R r m l i n c  rn rhe Stares. 1990. Reviru. National Solid Wrt'itr: Mmagemcnt .Association. Washington. D.C.. 
1991. 

58 Gupta B. &: Shephcrd. P. 1992. Dora Strrnrnari. o/.llirnicrnal Solid Ilasrr .\funaermrnr .Jl~ernar~ves: l.olirrnr. 1. Texr 
Re~orr. National Renruable Encrrgy Labontop. U.S. Department of Energ'. 
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additional nutrients (nitrogen. phosphoms. potassium and tnce  metals): 

pH. which should range between 4.5 and 8.5 during the composting cycle: 

aeration. except in anaerobic systems: 

moisture content. which should be greater than 12% but not satunted: and 

process residence tirne." 

As a waste management strategy. the Composting Council of Canada estimates 

that "centralized composting now diverts 1 1 % of the volume of the organic fraction of 

Canada's waste ~ t r e a r n . ' ~ ~  Given that the waste Stream at The Forks is about 70% 

organic. there is a great opportunity for The Forks North Portage Partnership to reduce the 

amount of material being sent to landfill each year by composting oqanic matter. 

4.4 Roles and Benefits of Composting 

Al1 forms of composting fa11 within the third R - recycle - in the hierarchy of the 3 

R's (reduce. reuse and recycle) \vaste management system. Composting is the recycling of 

the organic portion of the solid waste Stream. As outlined by the Composting Council o f  

Canada. "the hierarchy of composting starts with the individual household using backyard 

composting to recycle organics. and moves through -mid-scale composting' to large 

59 Ibid. 

60 Composthg Council of Canada 1995. .Vatronol Swvei. Of Cornnosrrne O~rrar ions  In Cunoda Second rdrrion Composting 
Council o f  Canada. 



An Industrial Ecology Approach CO On-site Wasre hlanagcrncnt Planning nr The Forks hlarkec 

Andrew D. Wdlace April. I 99s Page 67 

centralized composting systems'"' such as the Edmonton Regional Co-Composter being 

planned to handle al1 of the City of Edmonton's organic component of the waste sueam." 

The driving force behind al1 forms of composting in Canada is the agreement 

between the federal and provincial Ministers of the Environment to reduce Canada's 

waste stream by 50% by the year 2000. On average. the waste stream at The Forks is 

composed of 70% organic material. currently al! landfilled. This material can be diverted 

and convened into an environmentally friendly product knowm as compost. 

The objectives of composting are to: 

convert biodegradable organic waste into a biologically stable product 

while reducing the original volume of waste: 

retain the nutrient content of the organic waste fraction (nitroon. 

phosphorus. potassium and minerais): 

produce a product that can be used to support plant growth and improve 

soi1 structure: and 

destroy pathogens or umvanted micro-organisms. insect eggs and weed 

seeds? 

6 1 Composting Council of Canada 1995.fomt~osrrne T~chnoioeres and Prucrrcrs- .4 GrrrJe For Drcrsmn .l/uker.s. Composting 
Council of Canada. p. 5 

62 Pcrsonal communication with Mark Brostrorn. OfiÏce ofthc Environment. P.W.. The Cit' of Edmonton Public ivorks. 
October 1996. 
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Composting of the oganic fraction of the waste stream c m  provide a number of 

benefits. First. according to Martin & Gershuny. the addition of compost can provide 

extra organic material necessary to improve the structure oc both clay and sandy soils to 

create a more ideal soil for plant growdx as weil. improved soi1 structure can also provide 

protection against drought and erosion. improve aeration and the release of nutrients 

along with chemical buffering and neutralization of toxins.@ Second. it requires relatively 

little energy to produce a valuable end-product and the process generates heat that c m  be 

harvested and used to supplement climate control in adjacent buildings. Third. 

composting c m  potentially divert the organic fraction of the waste stream for processing 

and reuse. extending the life of landfills as well as remove the possibility ofcreating 

odorous compounds that cm escape or enter surface and groundwater systems. 

To summarize. composting and compost is usefùl on several counts: 

it improves soi1 structure. texture. aeration and water retention: 

clay soils are lightened when mixed with compost and sandy soils retain 

water better: and 

mixing compost with soi1 aids erosion control. soi1 fertility. proper pH 

balance and healthy root development. 

A national survey of composting operations in Canada shows that the number of 

composting facilities across the country has risen by 17% from 137 facilities (in 1993) to 

64 Martin. D.. and Gershuny. G.. 1992. 771e Rodale Book of Com~osring. Rodale Press. Psnnsylvania p. 13-25. 
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162 facilities (in 1995). The survey estimates the organic fraction of Canada's waste 

stream to be about 6.2 million tonnes per year and concludes that centralized composting 

is diverting I 1% of the volume of Canada's waste stream From landfill  site^.^' This 

suggests that composting is slowly becoming an accepted fonn of waste management in 

Canada. However. not al1 provinces are equally far advanced with respect to publishing or 

promulgating guide-lines or regulations with respect to the production and use of 

compost. The CCC state that. from east to west. the provinces that are the most advanced 

with respect to regulating the production and use of compost are Nova Scotia. New 

Brunswick. Quebec. Ontario and British C ~ l u r n b i a . ~ ~  In tems of numbers of composting 

operations. Ontario ranks first with 56 (43 public. 13 private). Quebec is second with 30 

and Manitoba ranks sixth with 8 (al1 public). Appendix B contains results of the survey. 

Composting in Canada has made advances as a waste management strategy and 

also as a Form of recycling that produces an environmentally responsible and desirable 

product. As is evident over and over again in the literature. if we are to meet the accepted 

goal of 50% waste reduction by the year 2000. the increased use of compost is essential. 

65 Composting Council of Canada 1995. .Vurional Slîmr. of Comnosrin~ Otxrarrons tn Cunuda - Second Ed~rion. Composting 
Council ofCanada Ma!. 1995. 

66 Ibid. p. I I  
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4.5 Goverurnent Jurisdiction 

Cornposting facilities can fdl  under the jurisdiction of al1 three levels of 

govemment. In the planning and implementation of a composting facility it is important 

to secure the necessary permits as far in advance of program implementation as possible. 

4.5.1 Federal Jurisdiction 

Jurisdiction at the federal level stems From the administration. by Agriculture and 

Agri-Food Canada of the Fenilizer Act. which regulates fertilizers and soil supplements 

sold in Canada. Therefore. compost is regulated by Agriculture and Agri-Foods Canada 

when it is sold as a soil amendment or as a product with plant nutrient claims. 

Composting operations which use the composted material on-site or give it away avoid 

the conditions of this piece of federal legislation. 

1.5.2 Provincial Jurisdiction 

The provinces and temtories regulate the disposal and use of wastrs. such as 

composting feedstock. and therefore. the production and use of compost. Manitoba has no 

composting guidelines in place. unlike Ontario and British Columbia. 

4.5.3 Municipal Jurisdiction 

Except for the -Leaf-It-With US' program. the City of Winnipeg has no 

centralized or mid-scale composting operations. At the municipal level offensive bins are 

dealt with on a case by case basis. 
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4.6 Compost Quality Standards 

Recognizing the significant gro\vth of cornposting as a waste management 

strategy. the Canadian Council of Ministers of the Environment (CC ME) Solid Waste 

Management Task Group established a national cornmittee to develop guidelines for 

compost products. The guidelines have been established to protect public health. the 

environment. and ensure that compost products are able to be used beneficially. The 

CCME guidelines will also -'help secure compost as a beneficial soi1 amendment. 

increase the demand for organic rnaterials. and encourage source separation.'"' 

As noted above. different sets of standards for several aspects of compost exists 

among the federal and provincial regulators. In 1993 an agreement was reached between 

stakeholders in an attempt to develop compost standards that provide a significant level 

of national standards while being flexible enough to allow for different repional interests 

and issues. Appendix C outlines the guidelines for compost quality as adopted by the 

Canadian Council of Ministers of the Environment. 

1.7 Summary 

This chapter has presented an overview of the most common municipal solid 

waste management strategies in place today. descnbing the life cycle of the waste Stream 

from generation through separation and storage. to collection. transfer and transport and 

67 Canadian Council o f  Minisiers of hc: Environment 1996. Guidelines For (orn~osr Chroli~. Canadian Cataloguing in 
Publicarion Data. 
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finally disposal. Further this chapter has discussed the role and benefits of composting 

within the context of the U.S. EPA T R  hierarchy of \vaste management strategies - 

reduce. reuse and recycle - identifying that it Falls within the recycling category. Some 

potential benetits of composting were also identified. namely that: it converts organic 

tuste  into a stable product while reducing the original volume of waste: it retains the 

nutnent content of the organic waste fraction: and it produces a product that can be used 

to support plant growth and improve soil structure. These are benefits cornmensurate to 

the concept of an environmental project at The Forks as identified bp The Forks North 

Portage Partnership in the Bminess Plan. It fits with the development of a Market Garden 

at The Forks. The area identified for a garden is in need of reconditioning of the soil. It  

also reduces the volume of waste that tvill be sent to landfiIl. in turn reducing the cost 

associated with waste disposal. 
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Cbapter Five 

IMPLEMENTING COMPOSTING AT THE FORKS 

5.0 Introduction 

This chapter synthesizes the knowledge gained fiom the previous chapters and 

outlines a program for implementing composting as an alternative waste management 

strategy at The Forks. It begins with a description of the \vaste management planning 

process used. A comparison and assessrnent of the options identitied is outlined and a 

strategy for implementing the plan over a defined planning period is given. 

5.1 Planning Process 

The purpose of the waste management plan is to set out how The Forks North 

Portage Partnership will manage waste matenal over the course of the prescribed 

planning period. The planning process followed for this study consists of four tasks. This 

four task process reflects a typical decision-making mode1 where a problem is identified. 

alternative solutions are considered. and each evaluated for the purpose of selecting a 

preferred course of action. The four tasks are: identi& the problem or opportunity: 
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determine the waste management system and diversion alternatives: assess options: and 

implement the plan. The fint four chapters have dealt directly with tasks one. two and 

three and prepared the frarnework for task four. 

The initial step task in this process was to identim the waste management problem 

or opportunity. Information accurnulated established the foundation upon which the entire 

planning process was based. As outlined in the rationale and project scope. ws te  

management at The Forks did not present a problem so much as an opportunity. The 

opportunity. identified in Chapter One. suggests reuse of the organic portion of the on-site 

waste Stream versus discarding it in the City owned landfill. thus encouraging nutrient 

recycling. Composting and reuse of organic material will aid in creation of a nascent 

ecological system and recondition degraded soil conditions. 

Task two identified an efficient waste management system. Research for this 

project focussed on mid-scale composting at The Forks. The Partnership has proposed a 

Market Garden as one project that could assist in achieving self-sufficiency. Composting 

the organic portion of the waste Stream is compatible with a Market Garden. allowing for 

recycling of nutrients. The composted material can be used as soil conditioner. 

The third task assessed available composting technologies. Chapter Three outlined 

the various technologies available and descnbed the pros and cons of each. Methods 

range fiom simple piling (windrows) to more complex closed systems (in-vessel) and 

vermicomposting. 
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Chapter Four described the role and benefits of composting within the hierarchy 

of municipal solid waste management strategies. Further. the chapter outlined 

jurisdictions goveming the establishment of composting facilities. Insight into compost 

quality standards to be adopted for the use and sale of composted material. 

The rernainder of this chapter focuses on the fourth task: implementation. This 

includes education. cornpliance. enforcement. design and location. and obstacles. The 

implementation of a successful composting project at The Forks is dependent upon 

several key factors: technology to be used. location. separation of feedstock supplying the 

system. and the number of staff required to maintain the operation. 

5.2 Education 

A strong cornmitment is required if implementation of a composting program is to 

be successful. The Forks North Portage Partnership must establish responsibilities. 

pnctices. procedures and resources. 

Composting can only take place if the raw materials are present. .As noted. 

approximately 500 tonnes of compostable matenal per year is generated annually at The 

Forks. The challenge lies in separating this matenal from the overall waste Stream. A 

source separated waste strearn requires less in-plant processing. lowering the overall cost 

of any composting technique used. 
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Individual businesses at the Forks feed the waste Stream daily. Program 

implementation rvill require each business to separate \vaste into compostable and non- 

compostable material. 

Recommendation: The Forks North Portage Partnership adopt and 
adapt the source separation program established by the Quick Service 
Restaurant Council of Canada (QSRC). 

QSRC developed a source separation program that allows participating restaurants 

to divert food and paper waste fi-om going to landfill. The QSRC program bought 

specialized equipment. produced informational matenals. and provided extensive training 

in each restaurant. Equipment used consisted of bins and clear plastic bags. These ensures 

quality control. allowing materials to be identified thus assist in the reduction of 

contaminants. Appendix D funher outlines QS RC's prograrn. 

It can be assumed that every business operating at The Forks produces some 

compostable matenal. Each business will require a bin suitable for separating 

compostable and non-compostable matenals. Bins should be lined with plastic bags to 

ease collection and transportation of organic material. Suitable bags are economical and 

readily available. Success of this program is totally dependant upon the well trained and 

dedicated participants. 

Recommendation: The Forks North Portage Partnership appoint a 
coordinator who will be responsible for the monitoring and 
maintenance of the source separation program. 
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A source separation prograrn will be a new concept at The Forks. Training of 

tenants and staff will be fundamentai to the prograrn's success. The program will require 

a coordinator. who should be responsible for training of tenants and staff. and genenl 

management of the prograrn. This inchdes comrnunicating the importance of source 

separation and the benefits of composting on site. The coordinator should aiso oversee the 

regular monitoring of the bins to control contamination of the feedstock. 

QSRC's experience identified the importance of educating staff on al1 aspects of 

the prograrn: what the plan is: what material to separate. where the material is going. and: 

what the benefits of the prograrn are. 

Currently. \vaste material is collected and concentrated in the compactor area at 

the rear of The Forks Market for pick-up and delivery to the landfill. In the new system. 

compostable matenal can also be collected dunng regular maintenance rounds and 

concentrated in a similar common area. in preparation for biological conversion. 

5.3 Composting Technology 

Any composting technology chosen requires feedstock to ensure continued 

operation. Section 5.2 outlined a program to extract and centrallp locate the necessary 

feedstock fiom the current waste Stream. The source separation program should mimic 

the source separation program established by the QSRC in Ontario. 
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The literature review reveaIed that many commercial estabhshments son waste for 

composting. however. the material is removed and processed at a centralized facility otf- 

site. This option is not available to The Forks. as a large scale centralized composting 

facility is not available in Evlanitoba. A centralized composting facility was established in 

Winnipeg in 199 1. however. this facility uses the w-indrow method of composting and 

only accepts leaves as the feedstock. severely limiiing contributors. 

Four compost technology assessrnent criteria were identified in Chapter Three. 

Technical criteria stated that a cornposting system must be operabie year round. Research 

confirmed that each of the methods identified had been demonstrated year round in an 

area with similar climatic conditions as Winnipeg. 

The choscn cornposting system must control odours to mitigate adverse affects on 

adjacent development. The greatest potential for odour pollution cornes with using one of 

the open windrow methods. The best odour control is provided by in-vessel. anaerobic. or 

vermicomposting systems. 

Leachate must also be considered. In-vesse1 systems provide the besr leachate 

control as they are directly connected to the sanitary sewer. Windrow methods can be 

problematic with run-off and ground water contamination. as well as problems with dust. 

noise. odour and litter. The open windrow rnethod presents the greatest potential for 

problems with dust noise and litter. 
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Given the public popularity of The Forks and its downtown location. the 

particular composting system chosen for the site must not add undue burdrn to site 

maintenance. 

Research showed that in-vesse1 systems are able to process the widest range of 

material. The windrow rnethod is limited to organic matter. vermicomposting can hmdle 

small quantities of animal products. and in-vesse1 systems are able to accommodate 

relatively large arnounts of animal products and al1 orpanic matter. Chapter Three 

highlighted the necessity of a composting system at The Forks to handle a rvidr ranzr of 

feedstoc k material. 

Based on knowledge gained from the planning process. presented in the first four 

chapters. the position of this practicum is that the Partnership should consider an in- 

vesse1 composting system. As noted. windrow methods have a much larger land 

requirement and greater potential for liner. groundwater contamination and odour 

pollution than in-vesse1 systems. It is the author's opinion that vermicomposting would 

not be satisfactory due to the scale of the program. Research concluded that an in-vesssl 

system best meets the technical. economic. rnvironrnental and educational criteria. 

Recommendation: The Forks North Portage Partnership introduce an 
in-vesse1 system as the composting technology for use on site as a 
waste management technique. 

In-vesse1 systems have several positive features. Biofilters control odours. 

mitigating the negative affects of odour and dust. Pests are also kept to a minimum 
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because material is enclosed not open to invasion. Leachate cm be managed by 

c o ~ e c t i n g  the system directly to a sanitary sewer. The feedstock material is not exposed 

to the elements. thus controlling rxcess litter. In-vesse1 systems are able to accommodate 

the broadest range of feedstock matenals. In addition. the land area requirements are 

about half that required by windrow rnethods and the processing time is considerably less 

than other methods. However. implementation of  in-vesse1 systems is considerably more 

expensive than other methods due to the capital cost of equipment. 

Public acceptance is critical to the success of a composting program at busy 

attraction. such as The Forks. An in-vesse1 system located close to The Forks Market 

would be highly visible and could have considerable educational potential. Business 

owners and employees must understand the benefits of composting and fully participate 

in the prograrn. These individuals may be opposed to a program if it is perceived to add 

cost. create inconvenience or change work routines. Proximity to The Market would 

allow ease of access and an opportunity to observe the success of the composting process. 

Environmental virtues alone will not ensure the acceptance of an in-vesse[ or an? 

other composting system. Sound rcological design pnnciples aside. the program must be 

cost effective and reduce the expense of managing waste. 
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5.4 Design and Location 

The in-vesse1 system has to be capable of  processing. on average. one tonne of 

organic waste per day. Currently. a staff of seven (4 full time and 3 part time emplopees) 

currently collect and concentrate the waste generated in The Market. The new system 

must be integrated within the current waste management system and not incur additional 

labour costs. Each business is responsible for transporting the waste it generates to the 

garbage chute (a 40 cubic yard compactor). It is the author's position that the in-vesse! 
e 

composting system should replace this compactor bin. In order to do this the system has 

to utilize a continuous flow through process. This will allow for the required dailp keding 

of material into the system. Research found that a fuliy enclosed flow through in-vesse1 

system that would meet the needs of the Partnership is currently operating at the Ontario 

Science Centre (OSC). 

Recommendation: The Forks North Portage Partnership acquire a 
fully enclosed flow through in-vesse1 composting system similar to the 
OSC's but adapted to process 1 to 2 tonnes per day of feedstock. 

Appendix E provides greater information on the Wright Environmental 

Management in-vesse1 composting system. Edward Boyd. a principle at Wright 

Environmental. suggests that a similar system to the one used by OSC could be 

implemented at The Forks for a capital cost of $2M.OOO. Current yearly expenditures for 

collection and removal of waste at The Forks is about $50.000. The projections of the 

waste audit data (Appendix A) suggest 70% of the waste Stream can be diverted from 



An Industriil Ecology Approach ro On-site Wasre Management Planning ar The Forks hlnrket 

Xndrew D. CVdIace Xpril, 1998 Page S L  

landfill. composted. and reused on site as a soi1 conditioner. Assuming a comparable 

savings on yearly tipping and hauling fees. about $35.000. an in-vesse1 system could pay 

for itself within a six year penod. 

Boyd suggests the footprint of the composter required for 1 to 2 tonnes of material 

per day would be about twelve feet by 35 feet. This is not significantly Iarger than the 

current 40 cubic yard compactor bin. Figure 4 illustrates the Footpnnt OF the in-vesse1 

system in relation to the current bin. 

The composting process reduces the volume of matenal by 50%. One tonne of 

materiai would be approximateIy 1 O cubic yards of material with a uniform particlr size. 

Uniform particle size is achieved through shredding and mixing of the material as it 

enters the system. With a 14 to 20 dap processing retention span. the end product cornes 

out as a soil-like. nutrient rich humus. The end product can be coliected and transported 

to the location identified for the Market Garden for further curing (Figure 3. p. 27) two 

vehicles capable of transponing the material from the proposed in-vesse1 location to The 

Market Garden site are currently is use. 

Utilizing a flow through in-vesse1 system as the p r i m q  waste management 

strategy at The Forks will accomplish four objectives: 

reduction of matenal transported to land fi l  1: 

reduction of costs associated with the curent waste stream management 

system: 
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reuse of the organic fraction of the waste Stream: 

recycling of nutrients. creating a cyclical rcological system capable of 

regenerating itsel f year afier year. 
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Figure 4 . Proposed Location of Recornmended 
Composting System at The Forks Market 
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5.5 Summary 

This chapter descnbed the details of an implementation strategy for on site mid- 

scde composting at The Forks. The planning process was emphasized in the 

recomrnended composting program. This suggested that implementation of an in-vesse1 

composting system best fit the needs (technical. economic. environmental and 

educational criteria) of  the site. The benefits of composting highlighted throughout this 

practicum. lead the authour to conclude that an in-vesse1 composting system should 

replace the current cycle of  disposing compostable material in the landfill. This would lay 

the foundation of a closed ecological system at The Forks. 



0 

An Indusrrial Ecology Approùch ro On-site Wùste hlnnngemenr Planning ar The Forks hfarker 
h d r c w  D. Wallace April. IL>c>S Paqe Sb 

Chapter Six 

CONCLUSION AND RECOMMENDATIONS 

6.0 Introduction 

This chapter reviews the study objectives. presents the authour's conclusions and 

closes with a list and explanation of recornrnendations. 

6.1 Surnrnary 

This practicurn was undertaken to investigate an opportunit- that was presented to 

The Forks North Portage Partnership during preparation of the Brrsiness Plan. It began 

with a waste characterization study of The Forks. This study found that around 70% of 

the waste Stream generated by The Forks Market was organic in nature. Future 

development on the site w4l  surely increase waste byproducts and the need to address 

effective management of these materials. 

A Market Garden has been recommended within Phase II developments. This 

project is intended to ernbrace the Partnership's cornmitment to implement and 
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environmental project. The Market Garden concept is based upon sustainable design 

principles and environmental technologies. As a result. the 500 tonnes of organic waste 

generated annually at The Forks will be reused on the site to recondition the soil for the 
C 

growing of produce to be sold commercially. The intent is to mirnic the natural ecosystem 
C 

by replacing the current through-put system with a cyclical one. 

The purpose of this practicurn was to identi. appropriate composting 

technologies cornmensurate with present development at The Forks. and develop 

irnplementation strategies to introduce an in-vesse1 system as part of the waste 

management strategy employed by the Partnership. Four objectives were established: 

reuse the organic portion of the waste Stream to recondition soil for a Market Garden: 

reduce the arnount of artificial nutnents entering system: implement a cyclical ecological 

system as a model for continuing development of the site: and Save money on waste 

disposal. 

The Partnership is charged with the continuing task of restoring the site to a 

meeting place - a "human habitat" - from an abandoned rail yard. This includes cultural. 

political and social systems that fbnction within and as part of the natural environment. 

The argument presented suggests that if the Partnership is to restore this habitat it should 

mimic the "natural system" which has been able to sustain itself for 3.8 billion years. 

Principles of industrial ecology were presented as a model to guide future development at 

The Forks. 
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Industrial ecology involves developing intercomected manmade ecosystems that 

Fully integrate with natural global ecosystem. Industrial scology States that: there is no 

such thing as waste: life giving nutrients for one species are derived from the 

decomposition of another: materials and energy are endlessly circulated and transfomed: 

natural systems are dynamic. and: cooperation and competition go hand in hand in a 

natural system. The intent of composting oqanic  material on site is to demonstrate that 

principles of industrial ecology can and should be applied to planning and future 

development at The Forks. 

An on site. mid-scale composting operation in conjunction with a Market Garden 

would emulate a natural system. Instead of being a throughput system where production. 

use and disposa1 are separated. a cyclical system mimicking a natural system could be 

created. closing the loop of waste management. Chapter Two discussed how combining 

composting and locating food production at The Forks makes it possible to close nutrient 

cycles associated with human food production and consurnption. 

The Forks is entenng the second phase of development. The Partnership is intent 

upon the "Meeting Place" theme and is incorponting "Making Connections" as a 

planning and development goal. '-Making Connections" is also implicit in the industrial 

ecology model. While. the Partnership has established pnnciples of industrial ecology in 

the Plunninq and Development Guidelines. the concept is not explicitly recognized. 

something that must occur if the principles of  industrial ecology are to be used as a mode1 
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for future development. Composting in conjunction with the Market Garden could be an 

important catalyst in the demonstration of sustainable ecological urban design. 

6.2 Conclusions 

A primary objective of this practicwn was to identib alternative composting 

technologies that could be used for organic waste management at The Forks. The Market 

Garden concept that was identified by the Partnership as one of the projects for Phase II 

Development that could assist in achieving financial self-sufficiency. Composting 

represents an important economic. educational and environrnental opportunity for The 

Forks. 

The Partnership is committed to the implementation of innovative programs and 

projects that benetit Wimipeg's downtown and now has the opportunity to continue its 

strong leadership in the downtown revitalization. There is public cxpectation for 

excellence at The Forks. By implernenting the outlined composting project. the 

Partnenhip c m  dernonstrate the ecological principle of nutrient recycling and begin to 

establish a biological infiastructure for The Forks. 

Another objective was to present a plan and implementation strategy for the 

introduction of organic waste disposa1 alternatives into the current waste management 

strategy. The composition of the waste Stream at The Forks changes from day to day and 

from season to season. A system is required that can accept a wide variety of feedstock 
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materiai. In Chapter Three. eight different composting options were identified. These 

ranged fiom windrow methods. to mechanical enclosed systems and verrnicornposting. 

6.3 Recommendations 

Chapter Five presented four recommendations: 

1. Adopt and adapt the source separation program rstablished by the Quick 

Service Restaurant Council of Canada: 

*. 

i l .  Appoint a coordinator to be responsible for the monitoring and 

maintenance of the source separation program: 

*.. 

111. Introduce an in-vesse1 system as the composting technology: 

iv. Acquire a fuily enclosed tlow through in-vesse1 composting system similar 

to the OSC's. and adapted to process 1 to 2 tonnes per day of feedstock. 

In addition. the Partnership should: 

v. Erplicitly recognize the concept of industrial ecology and ccological 

design in the P l o n n i n ~  und Developmenf Gui&linr.s. thus establishing the 

frarnework for creating a biological infrastructure for Future development: 

vi. Determine an implementation time Iine for this project. There is sufficient 

economic. environmental and educational incentive to implement this 

program: 
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vii. Approve sufficient Funds for capital costs and fùrther research for 

completion of the above recommendations. 

6.4 Opportunities for Further Study 

This practicum outlined a process for implementing composting on site as a 

demonstration of ecological design pnnciples. How composting technology functionally 

connects to other processes by creating a nutrient cycle that mimics naturally occurring 

decornposition cycles was hlly discussed. Continuing study should be undertaken to 

explore how al1 functions. projects and development at The Forks are. or c m  be. 

intercomected. For example. a new hydroponic operation. Growing Prospects 

Incorporated. to be located in the CN Garage adjacent to The Forks. will generate heat 

energy that could easily be captured and re-used in some other capacity. 

Further study will be required regarding quantities of compost needed For soi1 

reclarnation in the area identified for the Market Garden. Soi1 studies and other chemical 

analysis will also be needed on a continuing basis as the Market Garden is established. 

Other opportunities should also be explored. For euample. it ma- be possible to 

harvest the heat generated by the decomposition process. It is not known at this tirne if 

leachate can be purified and reused on site rather than evacuated through the sewer 

system. Other opportunities may also present. 
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The Forks is an integral thread in the tapestry of the downtow community. It is 

connected to the biophysical environrnent to which it must positively contribute. The 

opponunity now exists for The Forks North Portage Partnership to incorporate principles 

of ecological design in present and future development and create an ecological 

infrastructure at The Forks. The Market Garden and composting projects present good 

opportunities for the practical application of ecological design principles. The key is to 

implement these projects now. and continue to impiement and perfect the principles of 

industrial ecology in the continued design and development of The Forks. 
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The Forks Waste Audit Data, Fa11 1995 



1 995/96 V d m e  of Matehl Landfiled 
Location Cubic Yards 
Forks Marktt 8400 
FakrSke 1536 
Johnstan Term 1080 
Mondetta Cafe 576 
Total 11 592 

1995/96 Vdume of Material Sent to LÎndfn 

Market Landf Market Landfil Fees 
90/9 1 $7732.40 
91/92 $1 1232.50 
92/93 $1 7989.80 
93/94 $24960.60 
94/95 $32864.80 
95/96 $31 777.20 

Market Landfi II Fee Expenses 



Monthly A w n g  6 year avg. 
April 44.07 

May 52.3 8 
June 59.07 
July 69.9 

AUg 63.43 
SePt 55.82 
Oa 54-06 
N w  42.01 
Dec 47.1 1 
Jan 47.09 
Fcb 4533 
March 45-54 

40: 1 I 1 l 1 1 I I 1 t 1 

Aprii May knc July Aug Sapt Od Nw Dsc Jan Feb March 



- 

Monthty Tonnes 90/91 

April 9Way June July Aug Ssqt ûct Nov Dec Jan 91 W March 

April 91May June July Aug Sept Oct Nw Dec Jan 92 Feb March 



( Mortthly Tonnes 92/93 1 



- 

Monthiy Tonnes 94/95 

Aptil 9 M a y  June July Asg Sept Cl& Nov Dsc Jan 9S fd~ Match 



Total Tonnes 
90/9 1 386.62 
91/92 449.65 
92/93 599.66 
93/94 713.16 
94/9 5 82 1.62 
95/96 784.43 

Forks Market: Tonnes Lanâtllted Per Yser 

900 1 1 . Total Tonnes 1 
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CANADIAN CATALOGUING IN PUBLICATION DATA 

Main entry under title: 

National Survey of Composting Operations in Canada 

2nd ed. 
lssued also in French under title: Enquête nationale sur les 
opérations de comwstage au Canada. 

Co-published by: The Composting Council of Canada. 
Originally publ., 1993. under titie: National-survey of solid 

waste composting operations in Canada. 
ISBN 1-896471 -05-8 
GCC cat. no. En40-46U1995E 
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2. Public opinion - Canada 
3. Recycling (Waste, etc.) - Canada. 
4. Refuse and ~ f b s e  disposal - Canada. . 

* .  

1. Canada. Environment Canada. 
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This siaveg is aa update of tbe 1993 a f m  ari the basis of telephone intcniws during the summer of 1994 and the 
fvst thme months of 1995. In addition to i n f d c m  on oomposting sites in eacb provîace or territory, tbe siavqr 
indudes Slfmmanes of the n?guiatory regime applicable in the Yarious proviacial and territorial jutisdiaions in Csnada 
with respect to the siting of oompostiag fscitities und the use d compost. 

ïàble 1 shows the results of the 1993 and 1995 natirna1 surveys of composthg facilities in Canada. 

The 1995 survey ideatifies a total of 162 facilities. 112 municipal and 50 private. This refleds a growth rate 
of appmxhatdy 17% or an incresse of 25 fdties ver su^ 1993 (a. hcreare of 11 municipal and 14 p i M e  
facilities) . 

The Rovince of Ontario and Québec coatinue to bave the latgest number of facilities, sccomting for 86 
- facilities or 53% of total. 

5 
i- The most signircant gmwtb in the n<miber of compasting facilities hsr becm in Alberta (an increase of +7 

sites to 19 facilities) and New Bninswick (an hxease of +7 sites to 14 fwties).  This hmase is 
atin'iable to greater emphasis on compusting's mle in îhe p v h c d s  iategrated waste management plm 8s 

well as potentially impnrved survey caverage. 

The iwerpe in private facilities (an incrrape d +26 sites to 50 f d i t i a )  is due in part to imprwed 
coverage, padculaly in the Roviea of Qu- d in pat. to real hazas~  

'Itrble 1 
Summary of Private and Munidpal fadlltfts in Canada for 1993 and 1995 

Province 
Newfodand 
Rince Edward Island 
Nova Scotia 
New &unswick 
Quebec 
Ontario 
Manitoba 
Saskadiewan 

, Alberta 
British Columbia 
Yukm 

Total 

1993 1995 
Total 

5 
2 
8 
7 
25 
53 
8 
2 
12 
Il 
2 

1 37 

Public 
2 
1 
7 
2 

Total 
7 
2 

6 I 

14 
30 
56 
8 
6 
19 
12 
2 

Public 
2 
1 
5 
5 
16 
43 
8 
5 
15 
10 
2 

Private 
3 
1 
1 
5 

Rivate 
5 
1 
1 
9 
14 
13 
- 
1 
4 
2 

112 

22 
35 
8 
1 
11 
Il 
1 
101 50 1 162 

3 
18 
- 
1 
1 
2 
1 
36 



Wle 2 shows the relative share of îhe public (municipal) compostiag facilities as compareci to the private operations in 
adcütian to the total and absolute ammges of pmcessed waste for t h e  facilities reporting quantity. Tbe "adjusted 
.vengeu ir caldated by deletidg îhe largest opeFati00~ h m  bth types (ie in the case of the muoicipai fecilities. 
Metro 'IbmUto was excluded and Les Composts du Québec, in Québec, and Consolidated EnWowsste in Abbotsfocd. 
R C were d u d e d  from the private faciüties). After tbese adjustments, it sppeas that the private faalities have, oa 
average, q p x i m a e l y  2,545 tomes more througbput ainually thaa mirniapal fecilitie~. 

A n n d  Tbnnages of Pnrasscd Wgste as Reporteci by Public and Private faciiities for 1994 

in 1994 Average 1 tonnage ï n d n  
îmaa SC perplrnt toToM plant to Total 

Municipal 112 293,014 42 2,6 16 61 2,009 
AIvate 50 403,570 

THE RECULATORY ENVIRONMENT 
- 

2 in addition to reporling the number of centralized c o m p s h g  &cilities in Canada, this swvey also cunsidered the 
t rtgulatory regime across the country as it applies to compost production and use. 

As can be seen h m  the foUowing scdions, not ail provinces are cqualIy far advancd with -JO ~&lkhing or 
p m m u l & a t i n g g u i ~ ~  or rc@ations with use of ofmposL Going fiom east to West, the 
prwinccs that arc the mnst advawxd with r#pcct to rtguIating the production and use of ampost are N m  Scotia, 
New Brunswick, Qdbcc, Ontario, and British &lWi Eadi p m  stç-on 00 
with a summarv of the agp~cablc -Qry -rtlrjme, as well as ;addrcssts of the rtsponsibfe authorities in that prwina 
or ttrritory. For spccinc enquiries, the ra&r is adviscd to cansult the on- rtgulatory documents and to contact the 
appropriate pnnrincial or territorial authority- 

At the lime of this ~uryqr, two national scts of discussions are praceedùig with respect to nationai compost quaiiry 
standards, The first set of disarssions is taking place undtr the aegis of the Canadian Coucil of Ministers of the 
Envuonmat (CCME?), whcrcas ihc second set of discussions, with cmphasis on industry participation, is king led by 
the Bureau de normalisation du Qutbec (BNQ, acting on behalf of the Standards Councïi of Canada, 

The Standards C o d  of Canada (SCC) coordinates voluntary indusîxy standardization adMties in Canada, and 
tcpresents Canada in the international ûrganization for Standardization (ISO). F i  standards-wn'ting organizations 
are acaedited by the SCC; one is the BNQ. Within the SCC. the BNQ is mgniztd as having primary rtsponsibiliry 
for fertilizations, organic fertilizers and soi1 supplements. As such, the BNQ is the only standards-writing organization 
of the SCC accrcdited to devclop industry standards for compost, 

The two sets of standards are, in part, based on the concept of no-netdegradation, and in part, on the concept of best 
achievable results. Tbe nenetdegradation approach requires that the application of compost with certain 
concentrations of heavy metals not change the normal background l a d s  of those compounds in the environment. The 
bestdchievable-results approach takes that to be the standard. The derclopment of the two sets of standards now king  

x discussed in Cana& has been guided by the no-net-degradation appraach, but has taken into account the provincial 



Table 3 

CONCENTRATTON OF TRACE ELEhlENT XINITS FOR CANADIAN NATIONAL COMPOST AS 
PROPOSED BY CCME AND BNQ in mg& dry wdght 

Huvy Metal CCMEIBNQPropod CCMEPropossil BNQ P r o W  
(or Trrcc Eluntnt) Catcprory A, M CaWsrp B Catcga~y B 

. Arçenic 13 75 75 
rnrlminm 3 20 20 
a b d t  34 150 150 

As c m  be seen hm Table 3, both proposed sbndards ftcogxh two "tiers" of quality: Class A (and AA) and B. Class 
A (and AA) compost would have no restrictions as to its use, whereas the use of CIass B compost couid be gwcrotd by . . 
Prwrncial regdation and wodd typicaliy bc resüïded to applications &cd to forest iands and roadsides, the 
rebabilitaîion of mine sites, and othcr tandscaping purposes. The designation. Class AA under the BNQ proposal 
rcférs to Class A compost that is frtt of forcign material. 

'. In terms of intemational cornparison, the proposed CCME/BNQ standard îaiis in a famiS ofewironmentdy-stringmt 
standards tbat have been set for the Ncthwlands, Austria, Germany, Denmark, Switzerland, and those pmposed for 
IWy. The iknily includes the Camdian provincial standards for British Columbia, Ontario, and Nova k o t h  

MARKETS 

horticalturai, agridtural and kxkapiag purposes. Moreovcr, if Canada - is - to mctt its - - targct of 50% wastt reduction 
@ tbe vear 2000. -na is i s t i a l .  

This is the ht survcy in which the rtspondents wtrt asked about the markets for their product. The answers show the 
incrtascd importance of agricultural and horticulhiral applications of compost, particularly in Atlantic Canada, Quebec 
Z m d W e s t e m C a n a d a . ~  understanding of the hortidtural and anriculhua1 adva-s of comDost d l  
=me inmascd demand for compost as an environme~tally-mponsi'ble product for a hod of applications ac a .=il 
amendmtnt - and gmwhg medium. 

I l i  
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The Canadian Corncil of Ministers of the Environment (C-) is the major ine~overnmentd 
forum in Canada for discussion and joint action on environmental issues of natiod. intemationai, 
and global conœm. The 13 member govemments work as partners in developing nationally 
consistent environmentai standards, practices, and legislaîion. 

ReaQrs who wish to comment on this report should address their comments to: 

Waste m e n t  Division 
Hazardous Wasîe Branch 
Environmental Protection Service 
Esivironment.Canada 
Ottawa, Ontario 
K1A OH3 

Ce rapport est 4 disponiiile en h ç a i s  sous le titre: 
Critères de qualité du compost. ; 

For additional copies of this report, please contacc 

CCME Documents 
do Manitoba Statutory Publications 
200 Vaghn Street 
Winnpeg, Manitoba 
R3C 1T5 
ir (204) 945-4664 

(204) 945-7172 



Abstract 

Recogniting the ü k e h d  of s ignt jhnt  g m h  w i t h  the composthg Urdtcstv Md the p0tentit.d 
k d t h  mid envimnmental concents associcrted with compost, the CCME Solid Wme Munagement 
Tmk Grvup established a t Z C l f i O d  comrm0ttee to &elop quai@ g&bes for compost t h  ir sou 
or givm ma)r Tire CCME, Agricultute adAgri-Food Cùm& and the B w a u  de nonttQIis&n 1 

QuCbcc a g m d  to coonlinare &orts m an aîtempt tu devebp compost stmrdards rhatpmvide O 

signjccant b e l  of c o n s i s t ~ ,  whik bebtgf luale  enough to accomodae digennt (e-g., n g i o d )  
interes&, d issues. 
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A e r d  stotic püe composting is a heap of compostable maiends so formed as to promote the 
aerobic dtcornposition of the organic matter. Ventilation is either pmvided by passive or 
forced aeraiion, rather than through muent agitation. 

Compost is a solid maturc product muiting from compooting. Composting. which includes a 
thcrmophilic phase, is a mariaged process of biwxidation of a solid heterogeneous organic 
substrate, 

Co- is an elenient, campound, substance, orgaaism. or fom of energy which through its 
presuice or concentration causes an adverse effkct on the natural environment or impIrlls 
human use of tbeenvironmtnt. 

Fomign ll~aft~r is any matta resulting h m  human hîe~cntion and made up of orgaaic or inoqpuic 
components such as metal, giass, synthttic polymers (eg, piastic and rubbes) that may bc 
prtsent in the compost. Eo~eign matter does not indu& mineral soiis, woody maîerial, and 
rocks. 

I'ssel composting is a divase group of composriag methods in which compostùig nmîerials are 
containecl in a rractor or vessel; the purpose is to maintain optimal conditions for 
~mposting- 

Municipu2 SOM WQS~C (MSW), for the purpose of this guideline, means solid non-hazardous refuse 
that onginaies h m  residential, industrial, commercial, institutiod. dernolition, land 
clearing, or construction sources. 

Pathoget~~ ere oiganisms. including some bac- vinises. fun& and parasites, that capable of 
producing an infection or discasc in a susceptible human, anixnai, or plant ho% 

Some seporotiOn =fers to the sepration of wasw into specific types of material at the point of 
grneration.. 

ThcnnophiZicphase is a biologicai phase in the composting process charactaized by the 
pdominsnce of active microorganisms which thrive at a temperature range of 45 to 75°C. 

FEnàmvs an dongated piles of triangular or trapezoidal cross-section that are wnad in order to 
aerate and blend the material. 
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Section I 

In addition to the amount of waste going to 
laadrm.00mpostingalsontunisgutrientsand 

miitier to îhe soi& rnakhg it a valuable 
nmmrimcnt for îan&qingt horticulture, and 
rigriaiiture. It is not suprising, then, that 
hdustry and muniMpaiitim have implunented 
i a g a d e  composting operatiom. 

dunend f a r o m m i c c ,  anduicomge - 
source Separation. In short, the guidelines 

1.1 Background 

Sevcral standard-sttting organiZati011~ eao~s 

Canada are mandatai to reguiate compost and 
or wxitc standards conctrning composf These 
~ u d e t b t ~ ~ ~ t ~ ~ 1 1 1 l i t o t , p 1 o v i n i c i a l a n <  
~ * g o v a n m e n t s . ~ d t b e B ~ 1 1 i 4 ~ &  

v <Iu Q d k c  ( d ' a *  h g  a 

behaif d the StandardsCouodl of Cm& 
(SCC)' . the f e d d  goflQIIIIi#lt; - 

rcgulate the aisposaiaisposai~d bencficial use of 
wastes, and tbaefore, the prdproduction and use < 
oompost. In its d e t  acting on bchalfof thc 
SCC, the BNQcstabiîsbs industrysÉandards 
for ladoption bythc S m  and endorses produd 
that meet thcir standards 

When the CCME began developing naiional 
compost guidtlllacs, diffcrcnt sets of standards 
for s c d  aspects of compost wristed among 
the fcderal and provincial regdators. Thsss 
included standards for trace dement 
co~~~ltrations and pmduct laklliag under the 
fèderai Fertilbrs Act (AAFC), the B.C. Wllsk 
Mimagcmcnt Actr PrvdWion and Use of 
Ccnnposr Regulation, and the "Intcrim 
Guidelines for the Production and Use of 



Aerobic Compost in Ontarion. Federal and 
pmvinciaï ngulators, as well as the 
BNQ/ S m ,  wae in the pnicess of developing 
additional staadsrds for compost d e î y  and 
qWity- In Jmuary 1993. sEaLchoI&rs met in 
Ottawa to discuss and evduate the existing and 
fDture compost standards, and the genaal 
reguiatary situation peaeining to compost. As 
a IitSUIt, th. parties agncd to coordinate efforts 
in an attempt to develop compost standards that 
p v i &  a sigaificmt level of national 
consistency, whüt bwng flexible uiough to 
a c c o ~  M b n t  ineacsts (ego, 1egi01181) 
and issiics, 

It was rtcosnipd that. duc to the diffcrrnt 
mandates and objcctivq of the CCME, AAFC, 
and BNQ, thne seperab doclfmtnts mut be 
prodPiced'IlicscwouldconsistofCCME 
Gui&Iines (for ust by pmvhxs and territories 
edopting new reguiations for compost); a lhk 
M;emomldum &scri'bing compost standards 
adopted Mder AAFC's F e d k r s  AG and 
BNQ or SCC voluntary industry standards. 

A sound and consistent approach is more -y 
to dccram frustration and increase the Ievel of 
cdi'biiity of a i l  public agencies and standard- 
scîting orgsnaatons involveci in this exercise- 

protcct public health and the environment 
aaogs the country;. 

encourage soun?e separation of MSW to 
produce a high quaüty compost product; 

ensure consumer confidence through 
consisîent nationwide product quality 
staridards; and 

ensure that composting develops as an 
important waste/resource management 
solution and an environmentdy sound 
industry that diverts valuable organic 
materials h m  landfiils and incineration. 

T h e s e g u i ~ a p p l y t o c Q ~ t p r o d u c e d  
f r o m m i i n i c i ~ s o l i d w a s t e ~ o r o i h e r  
fccastocL as determinedby rcguhmy 
agencits. Tbey apply to compost that is sold 
or given away. 'Ibese puidelines do not apply to 
on-site composting such as CCSidential backyd 
composting or on-farm composting of matgials 
generated onyte with use of finished compost 
on-site. Specific &finitions and reguiatory 
infomatÏon on on-site cornposting caa bt 
obtained h m  proVinciaVtemtoria1 contacts 
listedintbeAppendix. 

These guideiines do not apply to compost- 
baseci products, e.go, potting soii mixes, 
although. th& provinas may wish to apply or 
modiry the guideiincs for these produc&. 

Due to the divcrsity of reguiatory appmaches 
that atisis in Canada. thwe guidelines qply to 
the q d t y  of compost ratber than the 
composting pmass. Provinces WU devclop 
individual siting and operating guidelincs to 
accommodate jurisdictionai ne&. 

In xesponse to special concerns, a province or 
tcrritory may decrease or incrc8st the numba 
of ptv8ppete1~ to be anftlyzed and the fkquency 
of d y s i s  baseci on monitoring data, changes 
in the waste stream or proceSgag techniques, 
efftctiveness of source separaîion pmgrams. or 
the potenîiaî prtsence of toxic substances. 



Product Safety and Exposnre 
becomes whetha a pduct  is "safe enough" 
for "use as intended". It should be recognucC 
that a product may be saf. for one type of use 
. and user, but not for another use in which, the 
product may bt hirtha exposai to tht public, 
waters environment, a plants in the food chah 
Thsa guiddines a~emp to integrate the 
coacqtaiaPe~rposureisanintegdpartofrislr 
by csm-g dinerent grades of matedal 
(rmrestdctcd and d c t e d  grade) on the basis 
of saféty and qualiîy. 



Compost Product Guidelines 
TheSc compost guidelines are based on the 
following four criteria for produci d c t y  and 
quaiity: fimign mntter, mstiuity, pathogens, 
and trace elements. 

'Ihe standards for compost quaüty are 
spmmaiizedinthissectÎonFar~tioLI81 
i â f d m o n t h e  limitsrrcommcndod. 
rsfert0the"SPppatT>oarmcotfat~ 
Q d i t y ~ [ N a t î 0 0 8 f ~ o f C i i n a d a  
CANlBNQ 0413-200, Caaadien &niSI of 
Ministsrs of the &vllonmcllt ((CCEW) . 

OuiAclines and Agridturc and A@-Food 
canada (AAPC) crifcna]". 

- 
. Q W o  mmpost categories have k e n  developed . 

for tmœ e le t lb tntco~~ox l s .  Tbese 
categories(Aa0dB) anbasedon the end use 
0fthtcompostmaOeriaL 

Category B 'Ibis is compost that has a 
d d e d  use. Compost may nqiiira some 
owtrd whea deemcâ ncœssary by a province 
or ferritory. 

Picase note that f ~ r  a compost to meet the 
umestricfbd use aûcgoqr, it must mect thc 
ULllrtSbnctad (Category A) rsquirwimts for di 
traœ eltmtllts. If the compost fails one 

criterion of the guidehe for umestrictcd use 
but meets the criteria for restricttd 
(Category B) use, then it is classifîed as a 
Category B pduct .  Products that do not meet 
the &teria for either Caîegory A or B must be 
used or disposed of appropriately. 

The concentratios of trace elemcnts in t b ~  
finished compost (Categories A and B) and the 
amdative ddîti011~ to soi1 (Category B) 

- not cxcœd~thost lcvcis provided in Table 1 as 
cd- on a dry weight basis. 

3.3 Fore& M& in Compost 

Fo~rtign matter in CornpoÛS also refend to as 
ieatr, nonbiodegradablles. and contmics, is 
matujrrlmatujrrlthat is not biodegradable and as such 
detrac4hr>mgoodqualitycompostAsmost 
compost fdtock and pzibducts contain 
fmign mattcr, the foilowiag quaiity criteria are 
important. 

Compost should bc Wtually fkee of foreign 
matter that may cause nuisance, damagç or 
injpry to hiimaris. plants, or animals during or 
d î b g  from inîended use. It should contain 
no sharp forcïgn matter masuring moxe than 
3 mm in any dimasion and no foreign matter 
grrater &an 25 mm in any dimension. 





3.4 Mafunty of Compost 

Characteristics of maaire compost include 
biostabihaîion and humus formation. 
Guidelines for compost mahitity are nefcssary 
as i .  product has the potential to cause 
adverse effects on plants when appiied in large 
amounts. 

At present, no single test of compost matwity 
is reliabie and sufficient by itseIf, therefore, the 
use of more than one test is recomrnended. The 
compost duil confonn to one of the foUowing= 

L ' h o  of the f0IIowiog thfœ tcst 
rquhmcnts shaU be met: 

Tcsting for the ratio of carbon and 
nitrogen, whÎch mut be: UN '; 25 

ûxygen uptake, which $hall be: 
c 150 mg O2 /kg organic matter 
(voiatiic soli&) per hour 

The germination of cress (Lepiiiim 
- . mzvm) seeds and radish (Raphmtus 
s&ws)seedsincompostsshanbe 
greatcr than a value corresponding to at 
least 9û% of the gemiiriaton rate of the 
conml ssmp1ç and piant growth nite of 
the compost-soil mix shall not be lcss 
than Sû% in compIuison to plant growth 
of the conml sampfe. 

2. The compost must be cured for a minimum 
of 21 days and the compost WU not nheat 
upon standing to greater than 20" C above 
ambient temperature. 

4. If no other determination of manirity is 
made, then the compost must be cured for a 
six-month period. The state of the c u h g  
piie must be conducive to aerobic 
biological activity. The c h g  stage begins 
when the pathogen reduction process is 
coqlete and the compost no longer reheats 
to thennophiiic temperatures. 

3.5 Pathogens Uc Compost 

As pathogenic 0qpis.m~ may be prescnt in the 
compost feedstock the wmpost itscif may also 
contain paîhogenic organisms an4 as a zcsult,- 
may pose health risks. To adquately d u c e  
these h d t h  risks. the compost dudl oodonn to 
the criteria outliaed in either a) or b) depending 
on the feedstock source. 

a). When a compost does not wntain feedstock 
high in human pathogens. the following 
criteria shdi be met= 

1. The compost shail undergo the 
fouowing treatment or other proctss 
recognized as equivalent by the relevant 
province or terribry. 

Using the in-vesseï composting 
method, the materid Shan be 
rruiintained & operating oonditions of 
5S0 C or greater for thne days. 

Using the windmw composting 
metbod, the material simil attain a 
temperature of 55" C or gnater for at 
least 15 days during the composthg 
period. Also, during the high 
tempe&ture period, the windrow shall 
be turneci at least five times. 

3. The compost must be cured for a minimum 
of 21 days and the reduction of organic 
maüer mut be > 60% by weight. 



Ushg the aerated stntlc pile 3.6 ~ c c n i c  Co- ih 
CO- mctbod, the mataiai will Cbmpo~t 
be mîntahd at opmit@ COOditions of 

sîzhmeIta sp .0  MPN/4g total soli& 
calCP18tCd on a dry weight bass 

Note: f d  colifonns are good 
indicatm of pzubgeoic bectaia 

L Und.rgoatreahrnient(dcscri'bedin a ) a  
othapraxssrecogniPdascquiV81tnt 
by the relevant provincc or tmitory. 

AND 

f d  colifonns ~1000 MPN/g of total 
soli& calcPlatcd on a dry weight basis, 

SidkmeUa sp. Q MPN/4g total soli& 
calMilatrA on a dry wcight basis 

Oqpdc chernid enter wa& streams h m  r 
V82icty-of industM and domestic sources. 
WC many degrade or volatilh during wast 
coRcdion, tnamient (includes compoatin9) al 
stomge,somcoftécstoI&enicchcdds 
pasist Ho- tbe Psk of contamhation b 
organic compounds is ~iegligiblc in aie majori 
of corqcsts, eg.. leaf and yard waste mmpos 
As weiî, the lack of infamation about the 
prseaceof@-inothatyp 
ofc0mpostprevats thsinclUSI011of any 
rospiremtnts in a d a n a l  guidefinr, Tbc 

con taminants based on fadstock sounx, e.g., 
som tndusttial siudges. For Speanc exampIe 
h each provina, contact the organUat011~ 
listcd in the Appendix. 

More information is required about O-c 
con tnminsnts in ranaAian compost, and 
cUsting data mUst be compiitd, =vi& and 
evalaateü, with pa&uiar foco~ on dioxins, 
fprans, and pesticides. 



Section 4 

Sampling and Analytical Methods for Testing Compost Quality 

The following documents can be used as a CAN/BNQ 04 13-2 10-Mg5 - Amendements 
basis for sampling and analytical test methods. organiques - Détermination du taux 

d'assimilation d'oxygbe - Methode 
W B N Q  04 13-2WM95 - Amendement nspirom€trique (Organic Soi1 Conditioners - 
organiques - Composts (Organic Soi1 Determination of Oxygen Uptake - 
Conditioners - Compost) Respirometric Method) 

CAN/BNQ 0413-2 lGM95 - Amendements These are available at the Bureau de 
organiques - Dérrmination dc la teneur en normalisation du Québec, 70 Dalhousie Street, 
corps étrangers - Méthode granuiométrique Suite 220, Quebec, Quebec, GlK 4B2, 
(Organic Soil Conditioners -Determination of n (418)644-5114orI-8W3865114, 
Foreign Matter Content - Sieving Method) a (418)646-3315 



AC (Agricuihire Carda). %etal 
Colu~ntrations in Roassed Sewage and 
By-pioaucts", 'Radt memo~~lldirm T 4  
93, Ottawa, Ontario, p. 3 (January 2, 
199 1). 

BC (British Columbia), W8stt Menegement 
Act Rodriaion and Use ofCompost 
Rsgulationn. British Coliirn'bia 
RegulatIon 334193, p. 15 (Novcmber 19. 
1993). 

CCMs(Cai iadisnCoimci l0f~ofthe 
rnvironmcnt), rmcrimr?ansdirn 
E n v i r o m  Quality Cri* for 

Contamiriated Sites", Report CCME 
EPC-CS34 (Septembe~ 1991). 

OMEE (Ontario Minisûy of Environment and 
Energy), "Interim GuiAefines for the 
Production and Use of Ambic Compos~ 
in Ontarion, Tomnta, Ontario (Novemk 
1991). 



--  - Appendix 

Provincial, Territorial, and Federal Contacts 

Alberta 

Manitoba 

New Brtmswkk 

Mtmicipd W~RedPdionBrsDch 
Miiiiay of tile E o h n l ~ ~ l l t ,  
Lands and Parkrs 
m~ratghtw strret 
Victoria, British Columbia 
VBV 1x5 

Fertiliza Section, P b t  Products Division (613) 952-8000 
Agncalbarieaid~odcanada a (61 3) 992-5219 
59 camelot Drive, 3rd mm, East - 

OeEam, Ontario KI A OY9 

Poilution Prevaition Division (204) 945-8443 
Depaitmrit of EnvYonmtnt CC (204) 945-1 2 1 1 
139 Tbxedo Avenue, Building 2 . 
Wdpcg, Manitoba R3N OH6 

Soiid Waste and Rccycling Seaion w (506) 457-4848 
NSW Bmnswid< Dcpartm~nt of the Li (mi) 457-7805 
hvinrnmcnt 
364AigyieStreet. IstFloa.Box6000 
Fredericton, New Brunswick 
E3B SH1 

Envimnmcntal Management Division, ('709) 729-us6 
-t of Environment ("7û9) 729-1930 
ConfMedon Building 
Wea Block 
P.OI Box 8700 
St John's, Nedoundland AIB 4J6 

Euvuonmaital Protection Division w (403) 873-7654 
Deparanent of Racwable Rcsoums P (403) 8734221 
Oovenimerit of Nocthwest 'Rmtorics 
600,5102-50 Avenue 
Yellowhife, NWT XI A 3S8 



Nova Seatia Resource Management & 
PoiIutim Conml Division 

Dcpammt of the Enviro~l~ll~~lt 
5151 Teimiaal R d  5th Hoor 
P.O. Box 2107 
Hdifax, Nova Scotia 
B3J 3B7 

Program Implemez~tatjon Section (416) 325-4440 
Waste Reduction Office (416) 325-4437 
Ontario Ministry of the Enviroomnt 

40 St, rrlm Avcllut West, 7th Raar 
T # l m m . M o  
M4V iM2 

Munici@ Unit 

Environmental Protection and 
Assessmcnt Btanch 
De- of RenewabIe Resources 
Govenurilent of Yukon 
10 Burns Street, Box 2703 
Wtehorse, Yukon 
Y 1A 2C6 



APPENDIX D 

Quick Service Restaurant Council Source Separation Program 



guia i r s8miœBegtauran t~  
sie INWX SM w- -o, ontnaa. M ~ S  







Partners in 
QUICKSERVICE RESTAURANTCOUNCIL Waste Red u ct io n 

PLEASE SEPARATE THE FOLLOWING ITEMS 

- Do not include metal, glass or plastic. 

@ REDUCE. .. REUSE ... RECYCLE! 



in the Kitchen 

How the Pmgmm Works 





QSRC - KINGSTON COMPOSTING PROECT 

fl Acceptable Miterials 

t 
fruits 
vegetables 
daïq products 
mcat Crncluding bones and fat) 
coffct grounds and fiilers 
cgg sfi* 
bread and bakery products 
s m d  amounrs of grcase 
n==a- 

I smali amounts of mrmgatad cardboard and 
wax mateci cardbaard can be oomposted if they , 
am bundlcd qamie ly  (not jn b a s )  

polyethylene filai 
rigid piastic containers 
coffee pouches 
poI~stVren= f- 
plastic cutltry/saaws 
piastic condiment packages 



APPENDIX E 

On-site mid-scale composting 









WRIGHT 
ENVIRONMENTAL 
MANAGEMENT INC. 

WRIGHT'S FULLY ENCLOSED FLOW-THROUGH 
IN-VESSEL COMPOSTER 

SYSTEM. DESCRIPITON 

an appropria& ratio of food wask to amendment was determinwi as 231 by 
wd@ or a volume ratio of 1:l. 



0 the mixer is equipped with a balance beam sale for accurate food waste and 
amendment weighing- This aiiows the operator to judge the characteristics of 
the batch and record food waste and amendment weights 
the Wright Environmental composting vesse1 is a fdly enclosed tunnel with a 
corrosion cesistant stainless steel interior; air supply plenums and duct work 
and insulated wall panels. 
the unit Iocated at the Ontario Science Centre is 43'L x TW x 10'H 
equipped with 3 forced air supply fans, fecirculating air ducting, 2 sets of 
spinners, hydtaulic ram and exhaust ducting to the biofiiter 
the vesse1 mnsists of 3 zones: 

Zone 1 
the ma- travels birough Zone 1 for 6 dayg withth Semperatures of 55°C or 
p a 0 e r 6 ~ r a ~ u m o f 3 d a ~  

b a e n s t n e t h a t ~ t u r e s d o n o t g e t s o h i g f i a s t D b e d ~ b ~ b i d  
activity-~mpaakaesare~redineachzaaebyanatrboaiatedgraphic/ 
akrm~andpthitingmodUte.  I h e o p n t r o k i n Q r p ~ t h e s i g n i l s b 6  
3Itbngproks*relay*tieaipera-bwftfünthe- 
materiaï. Each probe has a hfgfi and Iow a&um tiempesature setpint whïch is 
rmkedtotheappmpriatesupplyfanforeachmxie Whepatempgaturepmbe 
mairures a tempemtum highcr than the high rlarm secpoint (one deg~e  
window is mahtahd) the designated supply air fan is activateci and air coolis 
the mlrnn eqerature do- When the bemperature is below setpofnt the 
srrpply~fan~disengaged- 



Zone 3 (applicable in Models larger than WEMI 2000) 
as the materid moves from Zone 2 to Zone 3 the material is cross nWed ag& 
by a set of spinners- 
the material travek through Zone 3 for 7 days with temperatures rnaintained at 
51.6"C (125°F). 
at the end of the 28 day process, a set of mgers rnoves the m a s  to a chute which 
off-loads to a conveyot beit to a shaker screen which screens the ma- to 1/8 
and 1/4" sizes. 
afber 28 days the m a t d  wiil be significandy stabilized so that curing time & 
redud 



Unique Characteristics 
This invessei composter is abIe to handle high concentrations of meat kh, da* 
products and cooked Coods in addition to the rep lar  leafy products. Due to the design 
and automation of the system, a high-rate composting process occurs. 

Technical Data 
The Wright in-vessei composter cm be designed for on-site and centrai composting 
facilities requiring very iittle land space. Each unit is designed to meet the client's 
requirementç. Standard requiremenk for the vesse1 would be eiectrical and water 
hook-up and discharge line to a sanitary sewer. However, the dient has the option to 
hoose a leachate lTecirculating system containeci within the unit Units ranging from 
175 lbs/day up to 2,ûW Ibs/day would have water requiiiements of 15 @./&y up to 6.0 
@/&y and eleetncat qubment of 1 6 Z  kw/day up to 3820 kw/day. 

Experîemces to Date 
s i  the-opcningofttre~~~rdditronal unie ofvarghigaizes3ûûibs- 100 cnis/day 
for ondfe and centrai cornposting fadIities have been implemented or are in 
negoüatiun etiges -wi& the fokwing: RovmasL * .  Md and Muniapal 
Govemments acruss Canada; US Air Furce EUES; Canadian Forces; Private secbor 
coqanies for œntraf facilities a m  Canada and the US; and Europe 

titentture R&mmaYJ 
Composthig CoMcil of Canada, Co~uniqué, July 1995 
US Air Forioe8 Wright Times, Jme 16,1995 
Nehn Canada, Gr. 9 Sdmce Tsctbdok Canadian Skience k Invention, Pg. 198 
GLobe&MailInsertPebruarg17,1995 
Global News, JEII\uary 10,1995 
CBC Business News, january î99S 
Torodlt~ Star, January 3,1995 
BibCpcie, US. PubkW Deeember 1994 
City TV, Ocaobg 1994 
BioCycie, US. Publicalication, June 1994 
TV0 -.Waste Not, 1993 
Globe & Mait Oecember 1993 
nie Pinanciai Post - Ocaober 1993 
Resource Riecycling Ma-, US. - Septiember 1W3 
QrK) News, August 1993 

Market 
Cbmpost depending on the application of the end usert cm be used as a muich or soi1 
conditiones. Makriat cured and manageci for an additional 2 4  weeks is then a 
replacement for peat moss and potting mil. 



WRIGHT 
ENVIRONMENTAL 
MANAGEMENT WC. 

Inc Right St u,f" 

1. In-vesse1 Cornvoster Canadian Price List .- . >. 
: I 



WRIGHT 
ENVIRONMENTAL 
MANAGEMENT INC. 

7Fu Righi Stuff 

- CONVBYOR / ss. 



W R I G H T  E N V I R O N M E N T A L  M A N A G E M E N T  I N C .  







l MAGE EVALUATION 
TEST TARGET (QA-3) 

APPLIEO IMAGE. lnc 
1653 East Main Street - 

,=A Rochester. NY 14609 USA -- --= Phone: 71 61482-0300 -- -- - - Fax: 7161288-5989 

O 1993. Wied Image. t n ~ .  AU Ries Resanred 




