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ABSTRACT 

AN INVESTIGATION OF THE FACTORS LlMITlNG 
COMPOST PRODUCTION AND UTlLlZATlON IN ONTARIO 

Nicole Heber 
University of Guelph. 2000 

Advisors: 
Professor Paul Voroney 
Calvin Chong 

Composting organic wastes presents an opportunity to produce a nutrient 

rich soi1 conditioner with economic potential while reducing organic waste going 

to landfill. This thesis is an investigation of the factors limiting compost 

production and utilization in Ontario. 

Mail suweys sent to al1 (60) large scale composting operations and 

randomly selected (300) commercial users of compost in Ontario. Of the surveys 

sent out, valid responses were obtained from 53% and 14%, respectively. 

Compost producers were concerned with producing quality products and building 

revenues. Compost users demand a variety of compost products 
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1 .O Introduction 

Compost is a natural product denved from the decomposition of organic 

rnatter. There are various definitions of composting, Haug (1980) defines 

composting as "the biological decomposition and stabilization of organic 

substrates under conditions which allow developrnent of thermophilic 

temperatures as a result of biologically produced heat. with a final product 

sufkiently stable for storage and application to land without adverse 

environmental effects". Compost is defined as a solid mature product resulting 

from composting, which is a managed process of biosxidation of a solid 

heterogeneous organic substrate including a thermophilic phase (CCME, 1996). 

Compost can be used for many beneficial applications such as enhancing 

the physical and chernical characteristics of soils (Golueke, 1972; Hughes. 1980: 

Fulanser. 1996; Sikora. 1996). Not only does compost provide a method of waste 

diversion, but also it can be used in landscaping, horticultural, agricultural. and 

land remediation applications. Growers, nurseries. topsoil blenders. and 

landscapers use compost in large quantities as a soi1 or potting amendment. 

Cornposting programs have been a part of municipal recycling progsams 

worldwide since the late 1980s when rnunicipalities had to provide recycling 

programs for their residents (MOE. 1993). These programs were initially 

concerned with such yard wastes as leaves, bnish, and Christmas trees (Barton, 

pers. corn., 1999) but now include agricultural and food wastes. As with most 

businesses, a successful composting facility must produce a marketable quality 



product while remaining operationally efficient. Composting facilities, by the very 

nature of their business, must also practice sound environmental stewardship. 

In Canada, organic matter makes up 30 to 50% of the total residentiai 

waste stream volume (Antler. 1997). In a well-managed systern, composting can 

reduce the volume of waste landfilled by up to half (Antler, 2000; Manser. 1996). 

However, the full potential for composting materials generated in residentiai, 

commercial, and other areas, such as agriculture, has not yet been realized. 

Estimates of the amount of materials currently being composted rnay be as low 

as 25% of the total disposable organic material (Antler, 1999) even though the 

number of Ontario municipal composting programs and the quantities of 

compostable materials processed have been increasing during the past decade 

(Table 1. l ) ,  as has also the nurnber of households having access to these 

programs. 

Table 1 .1 Changes in composting activity of centralized composting programs 
behnreen 1 994 and 1999 (MOE. 2000) 

Year 

Nurnber of programs 
Number of municipalities 
Households with access to 
service (000's) 
Tonnes processed (000's) 

1994 

30 
152 

3070 
I 

149 1 2 1 9  

1996 

32 
150 

3323 

280 

1997 

67 
241 

3560 

290 

1998 

74 

235 

3746 

281 

1999 

77 
217 

3874 



1.2 Objectives 

The objectives of the research were: 

(i) to identify the factors limiting the large-scale production of compost; and 

(ii) to identify the factors limiting the commercial utilization of compost 

This research was conducted by sending mail surveys to producers and 

users of compost in Ontario. 



2.0 Literature Review 

2.1 Organic Waste Diversion 

In March 1989 the Ontario government implemented Canada's Green Plan 

and set targets of 25% reduction of municipal waste going to landfill by 1992 and 

50% by the year 2000 (Folliet-Hoyte. 1996). By 1992 the province had achieved 

21 % diversion (CI ELAP, 1992) but by 1 999, had fallen short of these targets. 

disposing 35% less waste per capita than in 1987 (Pope. pers. corn.. 2000). 

Compostable organic matter makes up 31% to 60% of the residential 

waste stream (CIELAP. 1992; Clark et al., 1981 ; Criner. 1996; Diaz et al.. 1982). 

In a study of comrnunities in the northeastern United States. the lnstitute for 

Local Self-Reliance (1 991 ) in Washington D.C reported that it was possible to 

obtain composting rates of greater than 35%. 

According to the 1998 Annual National survey by the Composting Council 

of Canada. 344 operations across Canada received 1,650,000 tonnes of 

compostable waste. Of this. 51 9,300 tonnes (or 33%) were composted by 71 

operations in Ontario (Antler, 1999). The Ontario Ministry of the Environment 

(MOE) reported that in Ontario 281,000 tonnes of organic matter were diverted 

from landfill in 1999 by large-scale composting programs and an additional 

1 1 2,000 tonnes diverted through backyard composting programs (MOE. 2000). 

Elsewhere in Canada, Quebec processed 565,000 tonnes. Atlantic Canada 

253,500 tonnes, and Western Canada 328,900 tonnes of compostable material 

in 1998. 



2.2 Compost production 

Composting operations must manage factors such as aeration, moisture. 

and temperature to maximize the efficiency of the composting process (Manser, 

1996). The active phase of composting is characterized by intense microbial 

activity producing excess heat and followed by the curing stage when compost 

temperatures decline (Adani et al.. 1997). The active phase can take from 21 

days to six months (Poplrasert. 1996). 

The MO€ (1991) requires that compost reach a critical minimum of 55°C 

for a three-day period to allow suficient pathogen kill to occur. If the critical 

temperature and time requirements are not met. the materials must be disposed 

of at a waste disposa1 site or be re-incorporated into the composting process 

from the beginning stages (MOE, 1998). 

The curing stage can last for up to 6 months and is complete when the 

compost is not able to reheat greater than 20°C above the ambient temperature 

(MOE. 1998). The finished compost should be brown or dark brown in colour. 

have a sweet earthy smell, and be damp when squeezed in your hand (Chong. 

1996a). After the compost product has cured and met MOE guidelines for 

quality, it can be given away or sold for use in landscaping, horticulture. 

agriculture, reclamation and remediation (Antler, 2000, Pinamonti et al.. 1996). 

Most finished composts are screened andlor blended with topsoil before they are 

sold to enhance aesthetics and quality (Goulin. 1994). 



There are four major methods of creating compost on a commercial scale. 

These are windrow, static pile. invessel, and sealed container composting. 

Costs and duration of the composting process differ between each of the 

methods. 

2.2.1 Windrow composting 

Windrow composting involves the heaping of organic materials in long 

rows. Ideally. the size of these rows. which are usually triangular in cross- 

section, Vary from 1.5 rn to 1.8 m in height and from 2.4 m to 4.5 m in width. and 

is determined largely by the method of mixing (MOE. 1990). Rows must be 

periodically turned to provide continuous aeration for the microbes so that the 

piles do not become anaerobic (Diaz et al.. 1993; MO€, 1990). Windrows are 

actively composted for three to five months (Barton pers. corn.. 1999), followed 

by a period of curing or stabilizing for an additional three rnonths. Windrows are 

usually aerated by tuming machines or front-end loaders (BioCycle. 1989; Diaz et 

al.. 1993). Use of a tuming machine results in more thorough mixing (Diaz et al., 

1993; Martegain, 1985). 

Fresh feedstocks (such as organic matter consisting of household waste, 

shredded yard waste, leaves, etc.) are added at one end of the windrow. and 

removed from the other as the materials decornpose. Timely frequency of 

turning can reduce the residence time of the active compost phase (Diaz et al., 

1993). Less turning reduces moisture loss ( M E .  1990; van der Werf. 1987). 

Bulking agents such as wood chips are often mixed with the feedstock in small 
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proportions (Anonymous, 1994; van der Werf, 1995; Walker et al.. 1989) to 

improve aeration and drainage. 

2.2.2 Static pile composting 

Static pile cornposting is a modified form of windrow composting. It 

involves piling the organic matter into a single heap and aerating it by forcing air 

through the pile; in sorne cases the pile rnay be turned with a front-end loader 

(Diaz et al.. 1994; Gotaas, 1 956). Piles should be loosely stackeci to ensure 

aitflow throughout the pile and to avoid the pile cornpressing under its own weight 

(Gotaas. 1956; Manser et al., 1996). Typical heights for piles V a r y  from 1 .O to 

1.8 m. and sizes may be increased in cooler climates to maintain higher 

temperatures (Golueke, 1994). To maximize the efficiency of static pile 

composting, it is especially important that a variety of materials, including a 

bulking agent such as wood chips, be thoroughly mixed with the feedstock to 

prevent dumping and to ensure uniform moisture throughout the pile (MOE. 

1990). 

The City of Guelph uses the static pile method. but only for the curing 

portion of the cornposting process. The curing stage can take from 6 weeks up 

to 3 rnonths to complete @arton, pers. corn., 1999; Diaz et al., 1993). 



2.2.3 lnvessel composting 

Invessel (or cell) composting, an increasingly common method of 

composting (Walker, et al.. 1989) occurs indoors where vessels or channels are 

constructed of concrete. Dimensions of these channels are 2.0 rn wide by 

3.5 m high at the City of Guelph (Barton. pers. corn.. 1999). Channels are 

loaded with compost, watered, ventilated from beneath the channels, and turned 

periodically to promote microbial activity. The compost is turned with a türning 

machine that moves the compost progressively through the channels (van der 

Werf. 1995). The composted material is removed at one end while fresh 

feedstock is added at the other. Typically, invessel cornposting time is less than 

that of windrow composting time because of reduced heat and moisture losses 

(Barkdoll et al., 1994; Halet et al.. 1996). 

2.2.4 Sealed container composting 

Sealed container composting technology is less common than other forms 

of composting because the technology required is more expensive to operate 

(Diaz et al.. 1 994). In this type of composting, re-circulated air is forced 

throughout the cell (Manser et al.. 1996). AH parameters (temperature. rnoisture 

and airflow) are monitored via computer and adjustments are made based on 

corn pu ter settings and the operator's discretion. 

The Region of Peel in Ontario uses the Hemof Biocell Stystem to compost 

3.360 tonnes annually of organic kitchen and yard waste from 7,500 househoids. 

The system cansists of eight 60 m3 cells that can potentially produce 1,500 
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tonnes of compost per year. The active composting stage takes seven days, 

including warming up the materials and the required three days at 55°C. 

Thereafter, the compost is cured for 35 days (Roulston, 2000). 

2.3 Compost use 

Composts are used as a soi1 conditioner and nutrient source in agriculture 

and in land reclamation of areas that have been strip-mined or eroded (Diaz et 

al., 1993; Golueke, 1972: Shiralipour et al.. 1994). Compost benefits soi1 by 

improving soi1 structure and fertility and by increasing soi1 water retention 

capacity and pH buffering capacity (Chong. l996b; Golueke, 1972). lmproved 

crop yields have been shown through the use of compost (Hughes. 1980; 

Joosse. 1992; Kitto. 1988; S hiralipour et al.. 1998; Sikora. 1996). Compared to 

peat moss or bark mulch, compost absorbs water more readily (Golueke. 1972: 

Pinamonti et al., 1996). Compost must be blended with topsoil or sand to be 

used effectively. 

When blended with topsoil, compost products are commonly used in 

landscaping, in growing operations such as nurseries and garden centres (Antler. 

1999; BioCycle, 1994a; Gouin, 1998; May et al., 1994; Nelson et al., 1995). Golf 

courses also use compost to enhance the soi1 properties under turf (Block, 1997; 

Resource Conservation and Development of Northeast Iowa, 1998). 

Aggressive marketing can ensure that compost products to achieve 

maximum market value. Successful steps to compost marketing include: product 

production, product research, promotion, education. sales, and distribution 

9 



(Alexander. 1998: Segall et al., 1990). Diaz et al. (1 994) also suggest the 

following factors: market continuity, including product quality, availability, constant 

specifications, and pricing. 

2.4 Compost quality standards and organizations 

Various institutions have set standards and guidelines governing the 

production and quality of composts in Ontario, Canada. The Ontario Ministry of 

the Environment (MO€), Canadian Council of Ministers of the Environment 

(CCME) and Agriculture and Agri-Food Canada (AAFC) are the government 

institutions that contribute guidelines and standards to the composting industry. 

There are also two private organizations which aid in the distribution of 

information and marketing of compost in Canada: the Bureau de Normalization 

du Quebec (BNQ), and the Cornposting Council of Canada (CCC). 

2.4.1 Canadian Council of Ministers of the Environment and Agriculture 

and Agri-Food Canada 

In January 1993, a meeting of the BNQ, the AAFC, and Environment 

Canada resulted in the formation of the Solid Waste Management Task Group, a 

part of the CCME. Compost quality guidelines and citeria were developed for 

foreign matter content. rnaturity, organic contaminants, pathogens. and trace 

elernents of commercial compost production (Table 2.1). 

The CCME guidelines (CCME, 1996) recognize two categories of 

compost, Category A and Category B. Category A compost may be used in any 

10 



application, such as agricultural lands. gardens, horticultural operations, and 

nurseries. The BNQ (1996) states that criteria for this category are achievable by 

using source-separated municipal solid waste feedstock. Category 6 compost 

has restricted use but must meet Category A requirements for trace elements. 

This compost may require authorization by provinces or territories before being 

used (CCC. 1997). 

Agriculture and Agri-Food Canada regulations recognizes only one class 

of compost. based on the CCME's Category B and the BNQ's type 8 compost; 

criteria are based on trace elements. pathogenic organisms, maturity and the 

presence of sharp objects (Table 2.1) (Antler, 1997). Neither the CCME nor 

AAFC support the adoption of standards for organic contaminants in compost at 

this time (BNQ. 1996). 

2.4.2 Ontario Ministry of the Environment 

In Ontario. the MOE regulates the commercial production and use of 

compost, using guidelines based on CCME standards for trace elements, foreign 

matter. and pathogens. The Ontario Environmental Protection Act (Regulation 

347) Soverns overall waste management in Ontario. The Environmental 

Assessment Act is utilized in siting procedures of composting facilities, and the 

Ontario Water Resources Act regulates discharge to surface and ground water 

and specific factors such as s t o n  water run-off (MOE, 199O). 



The "Draft Guidelines for Aero bic Composting Facilities and Compost 

Use" ou tline quality objectives for compost produced in Ontario (MOE, 1 998). 

Maximum concentrations for trace elements are reported in Table 2.1. These 

standards are consistent with CCME "category A" compost. Foreign matter is 

allowable to a maximum of 1 .O% by volume for plastic particles and non- 

biodegradable matter (> 3 mm in any dimension). In specific situations (e.g. 

where human waste is composted), the MO€ may amend the pararneters to be 

measured. Compost that fails to meet the moisture, temperature, and trace 

element criteria set by the MO€ is considered a waste. Therefore. MO€ approval 

is required for use or for disposal of this material (MOE, 1998). Maturity of 

compost is determined based on CCME standards; the compost must pass two 

out of three of the following tests: 

(i) C:N ratio must be less than or equal to 25; and 
(ii) The oxygen uptake rate must be less than 150 mg Oz kg-' of 

organic matter per hour; and 
(iii) (a) The germination test of cress and radish seeds. 

(b) The compost must be cured for a minimum of 21 days and 
the compost must not reheat upon standing to greater than 
20°C above ambient temperature. 
(c) The compost must be cured for a minimum of 21 days and 
the reduction of organic matter must be greater than 60% by 
weight. 

(MOE, 1998 p23) 

If these tests are not chosen, the compost must be cured for a period of at least six 

months during which it must be tumed at least once a month. 



[ Arsenic (As) 1 t 13 I 75 I 10 I 
/ Cadmium (Cd) i 3 1 20 3 

Table 2.1 Limits for trace element concentration. foreign matter, and pathogen 
limits for compost (CCC. 1997; BNQ. 1996; CCME. 1996; MO€, 1992) 

j Cobalt (Co) l I 34 i 150 25 
1 Chrornium (Cr) 1 210 i 1060 (BNQ only) 50 

Type AA & A* 
/ Category A" 

/ C O P P ~ ~  (Cu) ! 1 O0 i 757 (BNQ only) ; 60 1 

i 

Type B 
Category B 1 ME 

AAFC t 

/ r Mercury (Hg) ! .15 
1 Molybdenum (Mo) 

1 

5 I 20 ~ 2 1 
1 Nickel (Ni) 

1 

I 
I 62 1 180 I 60 1 ! 

1 Lead (Pb) 1 1 50 t 150 
1 

500 

Foreiqn Matter 
BNQ Standard / Type AA 1 Type A j Type B , 

Content as percentage of oven dried mass [ <= 0.01 1 <= 0.05 i C= 1.5 
Maximum dimensions (mm) 1 12.5 12.5 1 25 
CCME Standard (mm) i 25 25 25 

3 i 3 AAFC Standard (mm) 1 ! 3 
4 

2 Selenium (Se) 
1 

14 
1 2 

1 **' MPNIg = Most probable number per gram of total solids 1 

Zinc (Zn) I 500 1 1850 t 500 
1 

Pathoqens 

This table describes the various limitations determined by the CCME. 

Organization 1 criteria 1 faecal coliforms (MPNj4q) 
BNQ 1 < 1000 

AAFC and BNQ. The MO€ Certificate of Approval (C of A) determines the 

Salmonellae (MPNI4g)"' 
None 

limitations a composting facility must follow. Other requirements covered under 

the  C of A include transportation of materials to and from the site, air quality and 

CCME 
AAFC 

odour control. A facility is required to submit an annual report to the MOE 

< 1000 1 < 3 
<IO00 c 3 

describing their annual activities and explanations regarding deviations from the 

13 

Type = BNQ standard 
" Category = CCME standard 



original guidelines outlined in the initial site approval. Cornposting facilities are 

required to retain al1 documentation for at least two years, and for it to be readily 

available to and MOE officer on request. 

2.4.3 The management of organic waste in Ontario 

In 1993 the MOE enacted new waste reduction regulations (Bill 7). 

othewise known as the "3R's Regulations", which defined compulsory rules and 

requirements in the province of Ontario (MOE. 1993). Municipalities with 

populations of 5.000 or more were obligated to compost leaf and yard waste if 

they were collecting it. Those with a population of 50,000 or more had to provide 

a collection system (curbside or depot) for leaf and yard waste and compost it. 

Bill 7 provided municipalities with the power to administer waste 

management programs and enforce them specifically as follows: 

208.2 A local municipality may pass by-laws to establish. maintain 
and operate a waste management system. 208.3 (1) The power 
under section 208.2 includes the power to (a) acquire land in any 
local municipality or in temtory without municipal organization; (b) 
acquire, establish construct, operate and maintain facilities and 
services including buildings. structures, pipes. rnachinery or 
equipment; (c) extract produce. manufacture. advertise, sell. supply 
and distribute products (including resources. commodities. energy. 
gases, hot water and steam) obtained from waste and waste by- 
products. including products obtained by reducing. recycling and 
reusing waste and waste by-products; (e) provide educational 
programs an otherwise promote the waste management system. 

(Ontario Municipal Act, 1993) 

Since then, municipal waste collection has become a more prominent service in 

Ontario. 



2.4.4 Bureau de Normalization du Quebec 

The BNQ is a voluntary, industry-based organization that reflects 

government regulations and develops voluntary industry standards (Antler, 1996). 

This organization regulates safety and labeling and endorses products that meet 

these standards. Compost is classified into three types by the BNQ: AA, A. and 

B, (Table 2.1 ). These types are differentiated based on trace element and 

foreign matter contents (Antler. 1997; BNQ. 1996). 

When the BNQ standards were written, there was little information 

regarding contamination of organics (such as Poly chlorinated biphenols and 

pesticides) in compost. The BNQ now re-evaluates the presence these 

contaminants on a case by case basis (BNQ. 1996). with emphasis on dioxins. 

furans and pesticides. The BNQ encourages, but does not mandate. compost 

producers to adopt the voluntary standards for compost (MOE, 1998). 

2.4.5 Composting Council of Canada 

The Composting Council of Canada, a non-profit, member-driven 

organization. serves as the central resource and network for the composting 

industry in Canada (Antler. 2000). The Council produces annual surveys of 

centralized composting operations in Canada and hosts annual conferences and 

workshops. This organization has been active for over a decade and is a 

resource center for composting operations, users of compost. and other 

institutions. 



Compost quality standards and organizations are necessary to maintain 

high standards and to promote growth and development of the industry. These 

institutions and organizations help to protect users of compost as well as the 

natural environment. 

2.5 Survey design and administration 

Surveys are commonly used to obtain research information. Three 

standard options exist for suweying (Le. administering questionnaires), personal 

interview. telephone and mail survey (de Vaus. 1986; Nachmias. 1976; Rea et 

al., 1997). Of these. the mail method is the most cost-effective option. Dillman 

(1 978), Fowler (1 984) and Rea et a/. (1 997) concur that the more attractive and 

professional a survey letter appears. combined with a follow up contact. the 

greater the likelihood of receiving a response. Rea et al. (1997) suggest that 

proper procedures can yield mail survey response rates from 50 to 60%. Dillman 

(1 978) obtained up to 70% response rates. 

Dillrnan (1 978) outlines the advantages and disadvantages of different 

survey rnethods. Telephone surveys require more time waiting for retum cals or 

returning missed calls if respondents are unavailable to complete the survey at 

the time of the initial call. In addition, the inconsistency of asking questions is a 

limitation with this method of surveying. Furthemore. if research facts are 

required. telephone surveys could be time consuming. If survey participants 

provided answers on the spot responses were not as accurately answered as 

when the participant had a chance to examine the question and to prepare a 
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response (Dillrnan, 1978; Jackson, 1988). 

Although mail surveys are more applicable to geographically dispersed 

populations, Nachmias (1 976) cautions that the following limitations are inherent 

with the mail survey method: 

(i) they can only be used when the questions are simple and straight 
foward, 

(ii) the answers have to be accepted as final, 
(iii) the researcher cannot be sure that the right person completes the 

questionnaire, and 
(iv) the respondent can see al1 the questions before answering any one 

of them, so the various answers cannot be regarded as 
independent. 

Mail survey questions should be clearly understood and relevant to the 

topic (Babbie. 1995; Jackson, 1988). Questions should be neutral, or be void of 

emoticn or negative terms, and should be clear and direct to avoid confusion 

(Rea et al.. 1997). Questions rnay be asked in open or closed-ended form, as 

scale interval variables, or multiple responses. Closed-ended questions are most 

common, provide a fixed list of alternatives to the respondent, and are more likely 

to provide a greater unifonity of responses that will be more efficient for 

statistical analysis than open-ended questions (Babbie, 1995; Fowler, 1984). 

A disadvantage of closed-ended questions is that respondents may be 

unsure how to best answer the question. This uncertainty can be alleviated by 

providing an exhaustive list of choices and the "other " option (Babbie, 

1995; Rea et al., 1997). Open-ended questions provide freedom to the 

respondent but they rnay also require interpretation, are more dificult to analyze. 

and rnay also require follow-up contact (Nachmias, 1976). Closedended 



questions can create bias but are beneficial for ensurhg the consistent 

administration of questions to a population. 

lnterval scale variable or multiple response type questions provide clearly 

defined categories as options to the participant. Categories should be equal and 

have clearly defined boundaries to be ranked by the participant (Rea et al.. 

1997). If the respondent is not asked to rank their responses, the questions are 

known as a multiple response. While multiple response type questions are easy 

to ask and answer. the major drawback is that they may introduce bias 

(Nachmias. 1976). 

Thus, the mail method is the most practical for surveying a broad 

geographical area and for allowing the respondent to take time to research 

questions requiring specific responses. 

2.6 Statistical analysis 

Analysis of non-parametflc data. such as from closed-ended mail surveys. 

is accomplished by using cross tabulations, the Mann Whitney U test. and 

assigning error to the percentage responses by calculating variance of proportion 

(Fitzsirnons, 1998; Noursis, 1997; Rowntree, 1981 ). The Mann Whitney U is a t- 

test used to test the responses of non-parametric data. Cross tabulations are 

used to examine the relationship between variables that have a srnall number of 

values or categories (Noursis, 1997). The comrnon method for detemining 

confidence intervals is by calculating variance of proportion. Confidence intervals 

in combination with cross tabulations and significance testing using the Mann 
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Whitney U test are acceptable methods for anaiyzing data collected from suweys 

(Bradley et al., 2000; Dolan et al.. 2000). 



3.0 Methodology 

A series of intewiews and site visits to composting operations in Ontario 

were conducted during the surnmer and fall of 1998. Two suweys were 

developed based on meetings with composting operators and industry experts, 

and mailed to (a) compost operators (60) and (b) commercial users (300) of 

compost in Ontario during the fall of 1998. The mail method was chosen 

because it was cost effective method for a survey of this length. 

3.1 Preliminary survey preparation 

The development of the operator survey began with a series of site visits 

and interviews at 11 composting facilities in southem Ontario. The information 

gathered during these meetings was utilized as a guideline work in developing 

the survey. Open and sornetimes non-specific questions were chosen in 

anticipation that operators would be willing or cornfortable to answer them; and 

invasive questions were avoided. Initial interviews were based on a set series of 

questions. After the intemiews were completed, the responses formed a pattern 

on which the final mail surveys were based. The questionnaires were designed 

to prompt answers with options. yielding more replies. This rnethod made it 

easier to tabulate and analyze the results. 



The operator suwey was developed from an initial group of questions 

used to intewiew operators of composting facilities. These questions included 

ownership of the operation, marketing and sales issues, types of equipment used 

in the operation, and the methods and technology used to process the waste. 

Related questions were developed from interviews with the compost operators 

and included odour management. community relations, types of products 

produced, and others on the attitude relating to the management of organic 

wastes. 

3.1 .l Operator survey 

A list of 83 composting operations in Ontario, obtained from the 

Composting Council of Canada, was cross-referenced with additional information 

from "Suwey of Research Projects in Canada" (Otten. 1993). Sixty operator 

surveys (Appendix 1) were rnailed to municipal and privately operated 

composting facilities. Eleven operators were pre-contacted and personally 

intewiewed. and infomed of the pending survey. Numerical survey results 

numbers were rounded to one decimal place, therefore totals in charts may 

exceed 100%. 

3.1.2 User survey 

A list of 1,725 members was obtained from Landscape Ontario. The list 

was divided into five categories; garden centre commodity group (1 16); growers 

commodity group (785). landscape contractors commodity group (606). lawn care 



commodity group (396); and grounds management group (422). Members frorn 

the first three groups (total 937) were considered to be potential prirnary users of 

compost under the categories of (i) garden centers, (ii) growers, and (iii) 

landscapers. The method of sampling was applied from Babbie (1 995) using the 

following equation: sampling intewal = population size 1 sample size (9071 300 = 

3) and required every third address to be selected frorn the list for the survey. 

3.2 Survey design 

The survey was designed in an attractive easy to read manner and the 

check box method was used to facilitate ease of cornpletion of the suwey 

(Fowler. 1984). The surveys also included a section for comrnents as well as an 

opportunity for the participant to request a copy of the results. Every effort was 

made to make the survey appear professional and user-friendly. Confidentiality 

of responses was stressed. 

Types of questions included: closed-ended, multiple response and scaled. 

Phrases from interviews were utilized to create some of the options provided for 

these questions. Wherever possible, a space for "other" was made available. 

Respondents were encouraged to check "any that apply" but not asked to 

rank their responses (e.g. first. second and third). To detemine how the 

respondent rated the growth of the operation, the phrases "growing substantially". 

"growing slowly", and "having difficulty" were used instead of a numbered scale to 

facilitate a quicker response. 



The user survey was similar to the operator survey, but shorter. There 

were indications that this sample population rnight not be as receptive in 

responding to the survey (DiGiovanni. pers. com.. 1998). Unlike the operator 

surveys. the user surveys were not followed-up by telephone due to the larger 

numbers involved. 

80th operator and user surveys were mailed at the same time. Each 

package contained a suwey with a covering letter outlining the purpose of the 

research and introducing the. researcher (Appendix A and B). Self-addressed 

postage-paid return envelopes were provided to encourage retum of the surveys. 

3.3 Analysis of surveys 

The compost operator suwey was analyzed by (i) examining the data from 

the whole survey; and (ii) companng the responses of publicly and privately 

owned operations. The operator survey was divided into four sections: (i) 

administrative, (ii) technical. (iii) marketing 1 product sales, and (iv) general 

questions on waste management. The volume of compost produced or used 

were not of major concem since this information can be obtained from other 

SOU rces . 



3.4 Statistical methodology 

The surveys and sumrnarized responses including measures of error 

(Pe0.05). approximate 95'' confidence intervals based on the normal 

approximation to the binomial distribution [p + 1.96'sqrt(p'(l-p)/n)], are in 

appendices A and B. 

The analysis of responses to individual questions was performed by 

constructing confidence intervais for the proportion p of respondents who 

answered a specific question a particular manner (Mendenhall. 1994; Snedecor 

1989; Steel et al.. 1980). For example, if. out of n operators surveyed, x seiected 

indoor windrow composting as an answer to question 12 in the operators' suwey, 

then the observed proportion p of indoor windrow composters would be given by 

x/n. The 95% confidence intervals were constnicted using the normal 

approximation to the binomial distribution, as follows: 

n is the number of surveys sent out 

p is the observed proportion 

t,,.,, ,a25, is the 2.5% critical value of the Student's t distribution on n-1 

degrees of freedom 

The normal approximation is valid for large n and moderate p. Very few 

extreme values of p were observed in this study. and although n was not 

particularly large, the normal approximation tended to agree with other methods. 

including the log and logit transformations, and was therefore chosen for 

simplicity. One of the limitations of the normal approximation is that a bounded 
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distribution is being approxirnated by an unbounded one, so that values of p 

outside the range (O, 1) can be obtained. The calculated confidence limits 

however, were all between O and 1. therefore this was not an important problem 

(Mendenhall. 1994; Snedecor 1989; Steel et al.. 1980). 

Cross tabulations were used to detenine if a relationship exists between 

two questions. Differences were reported only when observed to be statistically 

significant. The Mann Whitney U test was used to test the strength of 

relationships between variables. (Le. the responses of public and private compost 

operators). These tests were done using the Statistical Package Social Sciences 

(SPSS, 1997). 



4.0 Results 

Of the valid operator surveys sent. (68%) were returned, and of 

these. nine (1 5%) were not useable due to improper completion or overlap of 

jurisdiction (e.g. there were some arnalgamations of municipal jurisdictions). The 

data from 32 (53%) surveys were considered valid for analysis. The total number 

of compost operators identified by this survey is 60. 

Of 300 surveys mailed to potential users of compost, 17% were returned 

and 14% of the  300 were valid. 

Section 4.1 describes responses frorn selected from 58 questions of the 

operator survey. Section 4.2 describes the responses from the compost users 

(23 questions). All responses including confidence intervals (P4.05) are found 

in appendix A and B. 



4.1 Operator survey results 

Of the 32 composting operations. 22% were privately-owned and 72% 

were publicly-owned; 9% were a combination of public and private ownership, 

and were excluded from further analysis (Fig. 4.1 ). 

Ownership of Composting Operations 
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Figure 4.1 Ownership of composting operations 

Managers were most likely to fiIl out the survey in both public (78%) and 

privately owned (57%) facilities. Overall, owners completed only 9% of the 

surveys. In privately-owned operations technicians. operators. labourers, andlor 

coordinators did not fil1 out any surveys. 

Publicly-owned operations employed fewer staff than private facilities. 

The meao number of full-time staff at private operations was 15 (maximum = 70, 

minimum = 2); the mean number of full-time staff at public operations was two 

(maximum = 8, minimum = 1). Privately-owned facilities showed slightly more 

variation in their seasonal ernployrnent, that is. 29% ernployed part-time staff in 

the summer vs. 13% for public operations. 



Most composting operations, public (63%) and private (86%), have 

initiated their facilities since 1990. One privately-owned operation started in 

1955. More than half (56%) of privately-owned facilities took more than two 

years to start operating whereas almost half (43%) of public operations began 

operating in less than one year. 

Sixty-three percent of composting operations reported that their revenues 

were equal to their expenses. The second most common response was that 

revenues were falling short of expenses in both public (1 7%) and private (29%) 

operations. About one-third of both private (29%) and public (30% composting 

operations had previously received funding. Privately-owned (1 4%) operations 

currently do not receive funding as often as publicly-owned (35%) facilities. 

Most publicly-owned operations reported that business had irnproved 

substantially whereas most privately-owned facilities reported slow growth. Few 

in each case indicated that business was "challenging" (was difficult) (Fig. 4.2). 

A significant difference was observed at the 95% level between public and 

private responses. 
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Figure 4.2 Cornparison private and public - Growth of composting operations 

Most composting operations were located relatively close to a landfill site 

that accepts compostable materials. The average tipping fee at a landfill site 

($59.50 per metric tonne) was almost three times that of the tipping fee at 

composting facilities ($22.83 per metric tonne). In some cases. both pnvate and 

public facilities diGf not charge a fee. 

Publicly-owned facilities most commonly used indoor windrow (87%) 

composting, whereas privately-owned facilities were more likely to use the 

outdoor windrow method (86%). Static pile composting was slightly more 

common amongst privately-owned operations (indoor 29%; outdoor 57%) than 

public (indoor 26%; outdoor 17%). lnvessel (public 9%; private 29%) and sealed 

container (pu biic 4%; private 43%) technologies were used significantly less at 

both privately-owned and publicly-owned facilities (Pc0.05) (Fig. 4.3). 
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Figure 4.3 Cornparison private and public - Method of composting 

The most popular types of equipment used in publicly-owned operations 

were front-end loaders, grinders, and screens (Fig. 4.4). Equipment commonly 

used in cornposting operations includes loaders (65% public. 43% private) and 

turning machines (1 7% public, private 43%). This coincides with the greater 

number of invessel systems reported in private facilities; windrow turners would 

be the only way to tum compost in vessels. Grinders were also common (44% 

public. 14% private), although not many were seen during site visits. Dump 

trucks were more common at prÎvate facilities (29%) than at (9%) public facilities. 

Dump trucks are used on-site as well for providing delivery of compost products. 

It is possible that these vehicles are used for the composting operation on 

occasion but are not directly allocated to the composting facility in publically 

operated operations. Thirty-five percent of public facilities noted that they rented 

equipment. Comrnents regarding maintenance of equipment were similar across 

the categories of equipment, almost half (44%) of al1 operators reported that 

maintenance on their equipment was acceptable. Windrow tumers and grinding 



machines were the most difficult or expensive to maintain, while front-end 

loaders had a low maintenance. 
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Figure 4.4 Cornparison private and public - Equipment used in composting 
operations 

Private composting facilities reported significantly shorter composting 

times than public facilities (P c 0.05). Most public facilities (65%) required four or 

more months, whereas private facilities reported less than one month (29%) or 2 

to 3 months (43%). One publicly-owned facility cured compost in less than one 

month. while most facilities required up to four months. 



Municipal yard waste was the most common type of waste accepted at 

both private (86%) and publicly-owned (87%) facilities. Privately-owned facilities 

typically composted a greater variety of materials including agficultural wastes 

(private 57%, public 22%) and sludge (private 71%. public 9%) (Fig. 4.5). 
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Figure 3.5 Comparison private and public - Types of wastes composted 

Materials rejected at publicly-owned facilities include processed or large 

wood items (30%), meat and household organics (22%). refuse grass and yard 

waste (9%); and 9% specifically refused acidic plant matter. Plastics and 

household contaminants are major concems for private (71 %) public (65%) 

operations. 

Almost one-third of publicly-owned facilities conduct operations as dictated 

by weather conditions to deal with odour complaints, whereas 28% of privately- 

owned facilities stopped operations. Thirteen percent of publicly-owned 

operations reported they had no odour complaints. Publicly-owned facilities were 



more likely to investigate the odour complaints while private operations were more 

likely to stop operations (Fig. 4.6). 
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Figure 4.6 Cornparison public and private - Odour complaints and actions 

Compost quality was most often attributed to the quality of incoming 

materials, 29% of privately-owned operators, and 22% publicly-owned operators. 

Moisture content of the incoming material (14% private; 17% public) was also a 

management concern. 

Privately-owned operations identified more concems about quality than 

d id public facilities. 00th privately-owned (29%) publicly-owned (1 7%) operations 

preferred to adjust their cornposting process to accommodate changes in 

feedstock quality rather than rejecting materials that might cause problems. 

(private 14%. public 4%). Private facilities (1 4%) were also more likely than 

pu blicly-owned facilities (9%) to contact the source of the problem. 



Both publicly-owned and privately-owned operations considered their 

composts to be good quality products. Privately-owned operations generally had 

a higher opinion of their products (81 %) than did publicly-owned operations 

(68%). The majority of privately-owned (86%) and publicly-owned (57%) 

operations report they have established markets for their compost products. 

Most privately-owned facilities ( i l  %) indicate no diffÏculty in selling their 

compost product. Publicly-owned operations had a more varied response: 57% 

had no difftculty selling their compost, 13% experienced some difficulty, and 13OlO 

gave their product away to local residents. Most producers at privately-owned 

facilities (71 O h )  reported that the cost of production was acceptable, while 39% of 

publicly-owned facilities reported that the cost of producing their product was low; 

none reported that it was too high. Producers may have been unsure how to 

judge their product from a "commercial users point of view" for this question. 

All privately-owned and 91 O/O of publicly-owned operators reported there is 

a demand for their compost product. Most publicly-owned operations seIl only 

one compost product; whereas privately-owned operations are more likely to sel1 

up to four or more products to their clients (Pc0.05). 

Significantly fewer privately-owned operations had an on-site blending 

process (57%) than pu blicly-owned operations (1 3%) (P<0.05). On-site bagging 

facilities were also significantly (Pc0.05) more common amongst privately-owned 

(57%) than in publicly-owned facilities (43%). 



Most publiclyswned facilities reported relative ease (48%) or some 

difficulty (44%) in obtaining government approval for a composting facility, 

whereas. most privately-owned facilities reported some diffmlty (57%) or that it 

was quite difficult (28%) (Fig. 4.7). 
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Figure 4.7 Comparison public and private - Evaluation of governrnent 
approval siting process 

More privately-owned than pu blicly-owned organizations were actively 

involved in their community. The most common forrns of involvement were with 

gardening and community groups (private 71 %. public 30%). Working with local 

parks was important (public 26%. private 57%) as was working with local food 

banks (public 17%; private 14%) (Fig. 4.8). 
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Figure 4.8 Cornparison public and private - Community involvement by 
composting operations. 

The major concerns amongst commercial compost producers included 

developing a good product (private 86%, public 44%) and equipment 

maintenance (private 57%, public 35%). Funding and generating revenues. were 

also issues for private (57%) and public (35%) operations. Marketing products 

and maintaining supply were also important issues for privately-owned (57%) and 

pu blicly-owned (30%) operations (Fig. 4.9). 
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Figure 1.9 Cornparison public and private - Challenging issues for composting 
operations 



S ixty-seven percent of compost users preferred to purchase compost in 

bulk (truckload). while 17% preferred consumer-sized bags. Almost half of 

respondents (48%) preferred to use blended compost. w hile 36% preferred pure 

(non-blended) compost. Less than half (45%) of commercial compost usen 

prepare their own blends, whereas 24% do  not blend. 

The amount paid for compost products was higher for bagged and 

blended compost than bulk and pure compost products. Blended compost sold 

for S 1 1 3/m3 whereas bulk blended compost sold for $21 lm3. Users paid 

considerably less for compost that was not blended ($74/m3) bagged and 

($1 9/m3) in bulk. Users of compost were willing to pay less for compost products, 

only $21 .59/m3 for blended-bagged compost and $22.69/m3 for bulk blended 

compost. Users were not willing to pay much for non-blended compost. only 

5 1 5.66/m3 for bulk and $1 1 lm3 for bagged compost. 

About half (57%) of respondents reported that the price of compost did not 

fiuctuate at all. 5% indicated seasonal fluctuation. More than half (64%) of users 

use the compost they purchase on site (use not çpecified), 26% used it off site. 

and 26% sold it. Fifty-seven percent reported that a delivery charge was 

included with the compost purchase. It was found that 45% of compost is 

produced locally (within 30 km of the buyer). A few participants (1 7%) apparently 

did not know where and how far away the compost they were using was 

produced. 



One third (33%) have had problems with the compost they purchased and 

12% did not. Although there were problems with compost quality most 

respondents indicated that they are generally satisfied (79%) with the products 

they purchased. Problems with compost were addressed by the supplier by 

asking how the product could be improved without replacing it (14%), supplier 

would offer to examine the product (10%). or the supplier would examine the 

product and replace it (7%) . 

Although 12% reported they have not had problems with compost they 

purchased. 24% suggested that the texture andlor blending of the compost could 

be improved (12%), and that the compost should be weed seed and disease-free 

(1 2Y0) (Fig. 4.1 O). 

1 

Recommendations for compost quality i 
im provements I 

tower salt / pH - 5  

1 les  contamination 

weed se& I disease free ..- yI 
... 12 

1 
1 1 
better b led  1 improved texture 1 less mane ( .. 12 

I Response (%) 

Figure 4.10 User survey - Recommendations for compost quality 
improvements 



Most compost users use compost for a potting mix (64%), others use 

compost for landscaping and contracting (36%) and one quarter use it for topsoil 

amendment (Fig. 4.1 1 ). 
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Figure 4.1 1 User survey - Application of compost 



The use of compost has increased over the past five years. 

complementing the findings in the operator survey where a rnajority reported that 

their use of compost has increased slightly (38%) or significantly (33%) (Fig. 

4.12). 
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Figure 4.1 2 User survey - Use of compost over time 

Fourty-three percent of compost users suweyed report their use of 

compost products has grown due to increased knowledge of the benefits 

of compost (43%) and 19% each reported that their increased use was 

due to improved quality. Other responses included availability of peat 

(5%). and recognition of compost as a natural product (7%) (Fig. 4.13). 
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Figure 4.1 3 User survey - Rationale for increased use of compost 

products 

Most respondents describe themselves as garden centres (60%), 

nurseries (52%), landscaper/contractors (36%) and topsoil blenders (1 0%). 

Thirty-six percent replied to more than one of the above, suggesting that there 

were different definitions of garden centres and nurseries with these respondents 

(Fig. 4.14). 
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Figure 4.14 User survey - Nature of business 

Twenty-six percent of respondents who resell compost reported that 21 % 

of their custorners request bagged-blended product and 14% wanted bulk 

compost-blended product (Fig. 4.1 5). 
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Figure 4.1 5 User survey - Compost product most requested 



Half (48%) of the participants reported that there was a good sense of 

cornpetition amongst producers, 36% disagreed. Also. half (48%) responded 

that there were insufficient educational resources available on composting, while 

38% reported resources were inadequate. 



5.0 Discussion 

5.1 Survey Analysis 

The mail survey proved to be a satisfactory method for collecting 

information about the compost industry in Ontario. It was cost-effective and the 

application of the rnethod was consistent for al1 participants. Such consistency 

may not have been possible through other forms of survey (Nachmias, 1976). 

There are limitations to analyzing small data sets. Johnson (1977) 

cautions that with a small sample size, a substantial, important relationship may 

not be statistically significant. therefore with small samples we are in danger of 

dismissing substantial relationships because results may not achieve statistical 

significance. Kalton (1983) suggests that sampling error can be related to the 

sample size if the size of the population is too small. 

The greater percentage of compost operators (53%) than users (14%) 

responding to these surveys may be attributed to the greater preparation involved 

in the operator survey. An lowa statewide compost market assessrnent 

completed in 1998 had a participation rate of 84% (64 out of 74) with composting 

facilities and 10% (457 out of 4640) of the compost users (Resource 

Conservation and Development of Northeast lowa. 1998). 



5.2 Operational 

Ownership (public vs. private) was the main difference amongst the 

operator survey respondents. The results support those of a 1997 suNey by the 

Composting Council of Canada who found values of 52% publicly-owned and 

48% privately-owned (Antler, 1997). The increase may be the resuit of the 

increasing presence of private corporations offerhg waste management services 

to municipalities. In Ontario. most publicly-owned operations (75%) started after 

1990, coinciding with the Ontario government's legislation mandating 

municipalities to provide composting programs for residential waste during the 

sarne time (MOE. 2000). 

5.3 Cornposting methods and equipment 

The Composting Council of Canada (1999) reported that 40% (1 38 of 244) 

of operations across Canada used windrow composting. In this suwey. 81 % of 

Ontario operations reported the use of windrow composting (86% private. 78% 

public). Compared to other types of composting, windrow com posting requires 

more area but it requires less equipment to carry out the process. Invessel 

systems are the second most cornmon in this survey, 16% overall. 29% private, 

and 9% public. These technologies compost wastes in a shorter time but involve 

greater initial overhead costs and require more elaborate operating equipment 

(Diaz et al.. 1994). The equipment required includes a tumer (which may be a 

front-end loader or a dedicated tuming machine) and a composting pad with a 

fabricated drainage system. The most appropriate type of composting system is 
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largely determined by the individual characteristics of the municipality such as 

available capital funding, space, and quality and types of feedstock (Diaz et al.. 

1994). 

During interviews, operators often cornmented on equipment reliability and 

maintenance. There were no specific concerns about the maintenance of front- 

end loaders but operators repeatedly reported concerns a bout windrow tumers. 

Both pieces of equipment are significant investrnents, costing $1 00,000 to 

5250.000 each. If a composting operation depends on a specific piece of 

equipment. it is essential that it be reliable. The suwey did not produce many 

comments on equipment maintenance, therefore, the assumption can be made 

that maintenance was not a major concern of compost operators. 

5.4 Composting feedstock 

The types of wastes cornposted at facilities across Ontario are generally 

indicative of the varîety of organic wastes produced. However, municipal sources 

such as yard waste and household organics comprise the majority of composted 

materials. The Composting Council of Canada (Antler. 1999) reports similar 

practices across Canada; with 53% composting yard waste and 22% composting 

and food residuals (household organics). In Prince Edward Island and Nova 

Scotia 54% of sites compost food waste, illustrating that higher organic diversion 

rates are readily achievable. Sludge is composted at 9% of operations across 

Canada. This lower rate may be the result of public health and aesthetic 

perceptions of sludge and because sludge can be directly applied to the land as 
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a fertilizer or soi1 conditioner (Chong, 1998). 

The su rvey found that items rejected by pu blicly-owned composting 

operations includes grass. yard waste and some non-specified items. Municipal 

governments often have a separate collection program for yard waste; the 

volume of these materials is often the reason for this (Barton, 1999). Yard waste 

typically constitute 13 - 20% of the total municipal waste stream over the year 

(Clark et al.. 1 98 1 ; Diaz et al., 1993; Glenn. 1989). Grass is occasionally 

rejected due to the possibility of odour issues (Savage et al., 1994) and the 

excess nitrogen associated with composting grass clippings (Manser et al., 

1996). Privately-owned operations rarely rejected waste materials, as is evident 

in the diversity of items they compost (BioCycle, 1994~). In this suwey, operators 

report a considerable amount of contamination problems arose from municipal 

sources. predominately plastics, and other household items. Possibly household 

organic wastes should be composted at home; this could also serve as a means 

to educating the public at home by creating awareness and responsibility. 

Privately-owned facilities experienced problems with contamination 

originating from household sources. At the City of Guelph's Wet-Dry Recycling 

Centre a trommel screen and a magnet help to reduce contamination and ensure 

consistent quality of organic waste entering the invessel system. Less technical 

composting facilities rnay experîence more frustrations with contamination if they 

do not have the resources or equipment to screen incoming feedstock. 

A small percentage of publicly-owned facilities indicated concems with 

high levels of salts, metals and oils (4%). These types of contamination may be 
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the result of less education to residents regarding the requirements for quality 

feedstock coming into the facility. Most often, the contaminated materials are 

those of municipal origin. 

A pilot program in Olds, Alberta exhibited notable problems with 

contamination in a residential waste stream. One solution might be to compost 

household organic wastes at home; this could also serve as a way of creating 

awareness and responsibility as well as educating the public at home as a form 

of hands on learning. Ontario has been a leader of backyard composting in 

North America thanks to comprehensive education programs and government 

subsidies for composters (BioCycle, 1994a). There are ways of encouraging 

household participation and improving the quality of materials from these 

sources. For example, Baere et ai. (1 992) found that adding newspaper up to 

50% by volume would yield a compostable waste stream. which improved 

compose quality while reducing odour problems and runoff. 

Most operators reported that they can manage the combination of waste 

materials they currently compost. and if different wastes are accepted it is not 

difficult to adapt their process to incorporate these new rnaterials. Farrell (1996) 

encourages constant experirnentation and obsewation of feedstock. equipment 

and composting methods. Producing quality product is dependent on the quality 

of feedstock as well as being able to find the right balance of materials and 

nutrients (van der Werf, 1995). 



5.5 Odour management 

Composting operations are generally perceived to be odoriferous places. 

Most facilities I visited did not. however. produce excessive odours. The most 

odorous areas were the active (invessel) areas of the system, or the tipping 

areas (where feedstock is off-loaded). Most facilities reported that odours were 

not an operational issue. To minimize odours most operators turned windrows 

when there was no wind and kept doors at invessel facilities closed; fresh 

feedstock was also immediately covered (BioCycle. 1994b). Mechanisms for 

preventing and managing odour issues include: identifying the source of the 

problem (outlining problems and issues); developing a community relations 

program. and; implementing a plan before outside sources can react to the 

problem (Chapple 2000: Goodwin. 2000; Goldstein. 1996; Goff. 1999; Hunt, 

1990). 

Biofilters are an effective way of treating odours from invessel systems 

(BioCycle, 1994; Savage et al., 1994). Organic mixtures of essential oils can 

also be used in misting systems to modify, mask or neutralize offensive odours 

(Chapple, 1998). Odour control could benefit from operations being proactive 

(Le. good comrnunity relations). 

5.6 Facility siting and community involvement 

The siting of operations and community reactions to the facility has 

generally been a positive expenence for operators. Approval for siting was easy 

to obtain for more than half of both the privately and publicly-owned operators, a 
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few reported that the process was dificult. The proxirnity of composting 

operations to landfill sites affected tipping fees by encouraging the separation of 

organics. Both publicly-owned and privately-owned composting facilities charged 

less (or perhaps nothing) to dump organic materials. landfills benefit from this 

diversion of organic material by extending their life span. Close proximity of a 

composting facility to a landfill also means substantially lower transportation 

costs for the public and the waste management facilities operators (Savage, et 

al.. 1994). 

50th publicly-owned and privately-owned operations are commonly 

involved in community activities, such as gardening, community groups, and local 

parks. This type of involvement is a form of "free" advertising for some 

composting facilities. Each year the City of Guelph provideç a portion of its 

compost to local schools and Scouts groups who in tum seIl the product to the 

public as a fund-raiser (Barton pers corn.. 1999). Participation in programs such 

as Cornmunities in Bloom (CIB) promotes a connection to the importance of the 

product for horticultural uses and targets a specific market where value added 

products might be easily marketed (Barton. 1999). Communities in Bloom is an 

independent, non-profit program prornoting environmental awareness and 

municipal beautification. CIB is an initiative designed in 1995 to involve whole 

communities in the challenge of improving the visual appeal of Canada's cities. 

towns and villages and to compete for provincial and national awards, (CIB. 2000 



5.7 Economic 

Composting operations, like other businesses. must be both economically 

viable and environmentally sustainable. They must produce a quality marketable 

product while continuously dealing with operational issues. Most publicly-owned 

operations have grown substantially (65%). while the majority (43%) of privately- 

owned facilities reported slow growth. In this study. 9% of operations reported 

revenues to be greater than expenses. the majority reported expenses and 

revenues to be equai. Operations are growing, yet their revenues do not often 

exceed their expenses. Economic statements are generated in different ways 

and accounting practices can affect financial statements. An example in Ontario 

cornposting community led to the closure of TCR Environmental Corp in 

southwestern Ontario. Mis-reporting of diversion data and promises to investors 

led to the closing of the Company (Crittenden. 2000). 

Publicly-owned facilities may have more physical and financial resources, 

including landfill sites and other departrnents within the rnunicipality. In 

particular, the availability of tax resources makes public composting facilities 

more financially stable. The Wet Dry MaterÏals Recovery Facility in the City of 

Guelph had a $25 million overhead cost. It is important to note that considerable 

portions of these costs were funded by govemment grants. and that other 

facilities may not require such a high capital cost to accomplish comparable 

results (Diaz et al.. 1994). Extensive revenues in the waste management 

industry are not common; therefore. large capital investments are unusual. 

Renkow et al. (1 994) states that economies of scale favor more sophisticated 
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systems at larger annual volumes whereas lower annual volumes with 

specialized equipment are not likely to be cost effective. 

For a privately-owned run facility to be financially secure, it is often 

common to have more than one line of business (Johnson. 1998). Common 

partnerships may include nursery or horticultural operations. landscaping. and 

hauling. A family farm in Colorado began composting its own waste in 1973 and 

now markets over 390.000 m3 of compost annually; it is one of the largest 

composting operations in the State (Johnson. 1998). 

Tip fees charged by public ($20.36/tonne) and privately-owned 

(â23.571tonne) operations in Ontario were not significantly different. The national 

average of tip fees at composting operations was $26/tonne (Antler. 1997). 

According to the results of this survey, waste generators can expect to pay much 

less in tip fees for organic materials at a composting site as compared to a landfill 

site, from no fee at al1 to 113 less. 

The funds received before set up and during current operations was 

slightly greater for the privately-owned facilities than the publicly-owned 

operations (P < 0.05%). There was a tendency among public respondents to 

ignore questions on funding, yet slightly more respondents had received funding 

at a previous time (38%). and slightly less are currently receiving funding (34%). 

This corresponds with decreased govemment spending in the MOE and 

OMAFRA since 1991 when most composting operations were initiated (Table 

5.1). 



Table 5.1 Comparison private and public - political powers and spending 

The cost of compost production per tonne varied due to size of operations. 

i 
1 
l 

1 .  

I 

1 

1 

composting methods, overhead, etc. For a relatively large volume invessel 

system, costs may be as high as $70ltonne (Barton pers. corn.. 1999). Smaller. 

Tirne 

Pre 1987 
,1987-90  

(8renda Chanberlin's office, pers. corn., 1999) 

i 1996-99  

less complicated invessel operations may be able to operate at a production cost 

of $30-40 per tonne (van der Werf, 1999). The difference between these two 

ParSr in 
Power 

PC & Liberal 
NDP 

PC 

examples is dependent on factors such as: the size of the facility and the types of 

equipment used, as well as the extent to which the organic materials are 

Operations 
conceived 

29% 

59% 

composted (Diaz, 1994). The second operation is able to seIl its product before it 

is cured. which eliminates the need for additional space and time for monitoring 

Operations 
Started 

22% 

75% 

(van der Werf. 1999). 

Spending (MCiE, 
OMFRA) 

$ (millions) 

Not Availa ble 
I 

Costs in the United States have been reported as low as $3 US per tonne. 

1996197 

1998199 

this figure from a combined landfill/composting state-owned operation in the mid 

west (Resource Consewation and Development of Northeast Iowa, 1998). 

365 

270 

452 

295 1 



5.8 Marketing 

The average price of compost in bulk form is $19 m3 for pure compost 

and $21 m3 for blended compost. When asked what they would prefer to pay, the 

responses were varied $1 5.66 m3 for pure compost and $22.69 m3 for blended 

compost, perhaps indicating that users are willing to pay more for blended 

products. Chong (1 998) suggests that some users are only willing to pay 

SI 1 m3. Most compost producers indicated that the cost of their compost was 

acceptable or low from a point of view of a producer. The most common type of 

compost preferred by compost users was bulk compost. which is the least 

expensive to produce. 

Selling compost is generally not an issue for compost operators, as only 

18% had a concern. Privately-owned operations must seIl their product as they 

are economically motivated (BioCycle, 1994d). Publicly-owned operations are 

less profit-oriented, not always motivated to seil compost products - rather they 

are obligated to divert waste from landfiil and provide a service to ratepayers. 

The privately-owned operators therefore consistently work towards developing a 

competitive marketable quality product. However, Alexander (1 998) suggests 

that it is the publicly-owned larger facilities that have more resources to invest in 

marketing their product. Successful compost marketing requires a consistent 

supply and variety of quality products combined with good customer service 

(Albrecht, 1989). 



Compost use has generally increased, attributable in part to increased 

knowledge of the benefits of compost and increasing quality of the product 

(Lasoff, 2000; Savage et al., 1994). In the future, it is reasonable to expect sales 

to continue to increase. The average amount of compost used by commercial 

compost users suweyed in Ontario is 1000 m3 of pure compost and 3500 m3 of 

blended compost. 

The agricultural sector is a substantial user of compost and demands a 

good quality product at a reasonable cost (Corti. 1998: Lasoff. 2000). 

Most operators rated their compost product as "good" for use as a soi1 

conditioner. amendment or fertilizer, and blending materials. Privately-owned 

composting operations generally had a higher opinion about the quality of their 

products, the average rating of "good" amongst privately-owned operators was 

81 % vs. 68% for publicly-owned operations. This may be indicative of more 

interactions with customers for the development of specific compost products 

(Segall et al., 1990). Compost operators can use a rudimentary on-site 

laboratory to provide sirnilar results to that of a professional laboratory for 

monitoring the quality of their own products (van der Werf et al.. 1987). 

Most compost users preferred buying bulk compost; blended compost was 

also used, but its use depended on the blending ratio. Many operators did not 

have bagging facilities or blending facilities, suggesting a need for a variety of 

blending ratios that may be better detemined by the user. For the most part. 

operators and usen seem to agree on quality compost with retailen and 

independent distributors. 
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In addition to developing a good compost product, value-added features 

such as screening. blending and bagging help make products more marketable 

(Albrecht. 1989). Almost half of privately-owned facilities have blending facilities 

in contrast to the publicly-owned facilities that had few. Similarly. significantly 

more privately-owned (57%) owned facilities than publicly-owned (4%) enhanced 

their marketing efforts to give the a market advantage by bagging and produced 

a variety of products (P < 0.05). Bagging compost expands markets and can be 

more popular than bulk sales. thereby creating an important revenue source 

(Steuteville, 1996). 

Compost users indicated the various uses of ratios of compost blends. 

most blended their own for potting mixes. One quarter used compost as topsoil 

fiIl amendment. a blending on'ented use for compost. The most cornmon method 

suggested for improving compost products was better blending. Alexander 

(1 994) states that compost blends have a greater potential in the market place. 

The increased use of compost was largely attributed to an increased knowledge 

of the benefits of compost. Continued public awareness and education have a 

positive effect on the industry (Segall et al., 1990). 

Most users of compost were satisfied with the compost they purchased a 

response that encompasses both the service and the quality of the product. 

These results reflect the efforts of compost operators to ensure customer 

satisfaction. However, compost operaton must also consider that high-end 

markets such as nurseries require top-quality compost (Chong, 1996b). Most 

compost users reported there was a sense of cornpetition amongst producen, 
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therefore increased cornpetition should result in higher quality composts and 

more competitively priced products (Alexander, 1998). Composting operations 

should (1 ) retain a stable market for a major product. (2) rnaintain control of the 

waste stream and (3) maintain a good economic operation (Clark et al., 1981 ). 

These factors provide a solid foundation for successful composting operations. 



6.0 Conclusions and Recommendations 

6.1 Conclusions 

Factors that may be lirniting the production of compost in Ontario include: 

Concerns from compost operators with producing quality products, 

maintaining market supplies. and building revenues. 

Privately-owned operations appear to be more committed to their need to 

produce a variety of quality value-added products as well as maintaining 

cornpetitive in the market than publically-owned operations. 

Privately-owned composting operations reported more difficulties during 

government site approval processes while establishing their operations. 

Factors that may be limiting the utilization of compost in Ontario include: 

Compost is most commonly purchased in pure bulk f o m  but is often 

amended (blended) before the end use indicating an intermediate . 

Compost users are requesting better blended, weed seed and disease free 

compost products however they are not willing to pay more for their compost. 

Compost use and knowledge its benefits are increasing however only 25% of 

organic materials are being composted. 



6.2 Recommendations 

Compost producers should strive to meet the needs of compost users and 

proviae consisteni high quality products at an equitable cost. There are many 

user applications for compost (agriculture, nurseries. landscaping, and land 

reclamation) and there is demand for high-end products. 

Compost producers could benefit from pursuing a rigorous marketing strategy 

including product research. promotion. education, sales, and distribution. 

Composting facilities should continue to be involved in cornmunity projects. 

The benefits of this are intangible and they add to the positive perception of 

the operation and the cornposting industry as a whole. 

Similar surveys should be conducted in other provinces would be beneficial. A 

survey to the public on compost production and compost use would benefit 

the operations and users that have participated in this suwey. Knowledge of 

the end users expectations is important. 
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Appendix A 

Operator survey 



Survev of Compostinci Operations in Ontario 

Confidence intervals are significant to 95% based on the normal approximation to 
the binomial distribution. 

1. What is your position within this composting facility? 

8 owner 8 operator 
8 manager 8 labourer 
8 technician 
t3 other 

II W aste management coordinator 1 - 1 911 11 

4319 - 

Choose the type of ownership of this composting operationt Company. 

1 
1 

public 
combination of ownership's 

0 private 

Manager 

Techniciantoperatortlabourer 

Ownership I i Response (96) 
Public I 

I 69 + 2 
Private I 

I 22k  1 
Combination 1 911 . 

5 7 2 9  
- 

3. How many employees at this site? 

78 2 
9 2 1  i 

11 Mean number of Employees 1 Private 1 Public il 

1 11 Summer 
I I 

I 5 2 II 
Winter 4 2 1 

i 



When was this composting operation first conceived? 

Please provide month and year: 

When did this site first start processing organic waste? 

Please provide month and year: 

l 
l 

l 

1 
i 
I 

1 

6. In this operation do 

r 11 Tirne from idea to start-up Private (%) Public (%) 
1 

8 revenues exceed expenses 
0 expenses exceed revenues 
0 revenues generally equal expenses 

Time 

Pre 1980 
/ 

1980-1989 
1990- 1998 

' 
! 

7. Since this operation first started. has this business 

< 1 year 
> 1 + 2 years 
> 2 years 

Expenses vs. revenues 

0 grown substantially 
8 grown slowly 
0 not changed a great deal (we have had ups and downs) 
0 been challenging 
8 experienced great difficulty staying alive 

Q 4 ldea 

Private (%) 1 Pu btic (%) 

Private % 
14 ? 4  

- 
8614 

Q 5 Start I 

29 & 7  
14 2 4  
57 k 9  

Expenses>revenues i 1 4 2 4  1 9 2 3  
Expenses = revenues i 4 3 t 9  i 70 2 2 
Expenses c revenues 1 2 9 k 8  1 1 7 k 2  

Public % 
- 

22 + 1  
63 i 3 

Private % 
1 4 2 4  

- 
8 6 4  

43 k 9  
22 1:6 1 

0 

13 t 4  1 

Public % 
- I 

9 5 1  I 
1 

8 3 5 2  1 



1 ~ r & t h  of compost in^ Operation r Private (%) Public (%) 1 
( Substantial 1 1414 1 6 5 k 2  1 

8. 1s this site located in close proximity to or adjacent to a landfill site (that 
accepts composta ble materials)? 
8 yes 0 no 

l 
- 

No change 1414 1 1 3 k 1  
Slow I 43 I 9  i 17 k 1 
C hallenging 1 

I 1 4 I 4  4 + 0  

1 Distance from Landfill site Private (Oh) Public (%) 1 

i 

11 Not close 1 29 + 7 1 39 1 2  II 

9. Please provide the tip fee of the closest landfill site to your composting 
operation. Fee should reflect the cost of disposing organic materials. 

Please provide the tip fee at this composting site. Please provide ail fees if more 
than one apply at this site. 

10. ls there external financial support of this operation at the current time? If you 
have no external funding. proceed to Q. 1 1. 

Il. If there is no current extemai funding, was there any extemal funding 
available to the operation at a previous time (Le. during start up or with 
purchase of new equipment)? 

Funding Received 
Yes (%) 

Private Public 



12. Method of composting at your site. Please provide details where possible. 

8 windrow - outdoor 8 windrow - indoor 
0 static pile - outdoor (PAWS) O static pile - indoor (PAWS) 
0 invessel - (aeration & tuming) 8 sealed container (Le. Herhoff) 
0 combination of technologies 
8 other 

II Method of composting Private (%) Public (%) 11 

II Outdoor windrow 
1 

86 14 1 78 t 2 f 
I 
/ 

1 ndoor static pile 2 9 + 7  26 2 2 
Outdoor static pile 57t9 17tl 

lndoor windrow 

13. What types of organic wastes are composted in this operation? (check al1 
that apply). 

l 
1 

0 municipal yard waste 
8 leaves 
8 agricultural wastes 
0 municipal sludge 
0 granary wastes 
8 other 

57 2 9 

0 grass 
0 household organics 
0 paper sludge 
0 animal wastes 
0 industrial wastes (specific) 

87 41 t 1 

Sealed container 

/I agricultural wastes 1 5719 1 2 2 t 2  II 

43 k 9  

I 

1 

4t0 II 

/I Industrial organic waste 1 43+9 1 22 I 2 /I 

Types of waste composted 

Municipal yard waste (no grass) 
Municipal yard waste & grass 

Municipal yard waste 8 household 
organics 

! 

I 

1 

11 Wood 1 1 4 + 0  /I 

Private (%) 

86 k 4  

86 k 4  

2917 

Sludge 

Public (%) 1 
87 k 1 

78 i 2 
2 6 r 2  

71 +,3 9 k l  '1 



14. What is the average annual volume of incoming materials to your site? Please 
provide as a unit of measure or percentaqe of total incoming waste. 

This question was poorly answered therefore the results were discarded 

15. Does this combination of materials compost well togethef? 

8 yes 8 no 

Composts well together Private (%) Public (%) 

16. Does this operation reject any items? If yes. please list with explanation. 

Cornmon responses were tallied and summarized as follows. 

- .  . - 
J 

/ Reject Items Private (%) Public (%) 1 

Yes 

No 

17. How long does organic matter typically take to compost at this facility? 

71 k 3  

1 4 2 4  

Grass 8 yard waste 

Processed or large wood 

Meat & household organics 

Acidic plant matter 

18. How long does compost typically cure at this composting facility? 

Time 

IO0 t 
- 

- 
1414 

- 
- 

I 

9 k 1  

31 12 

2 2 k 2  
9 + 1  

/I Less than 1 month 1 29k7 1 13tl 1 O 1 4 C o  11 

to cure (%) 
Private 1 Public 

to compost (%) 

11 3-4 months 1 1 4 r 4  1 4irO 1 29i7 1 2212 11 

Private 

1 2-3 months 

Public 

43 + 7  

j 
1 Sold before cured 

1 1 1 

4 2 0  

4 or more rnonths 
1 

1 14 + 4  

I - 410 

29 + 7 

65+2 

1 1414 i 4 I O  /I 

1 3 k 1  

29 i 7 

1 
3922 '1 



19. Please identify and rate the equipment used in the operation. Provide models 
and number of each type of equiprnent, check 1 maintenance box and 
provide any comments. 

1 
1 
1 

1 

20.1s odour management an operational issue at this composting facility? 

8 yes 8 no 

Equipment Used 
' 

Front-end loader 

1 

Screen 

Windrow turner 

Tractor 

Dump truck 

21. If odour complaints occur, how are they handled? Please explain your course 
of action. 

Private (%) 

43 i 9 

lnvessel system 

Grinder 

Rented 

Odour management an issue Private (%) Public (%) 
* 

Common responses were tallied and surnmarized as foliows. 

Public (%) 

65 k 2  
29+7 

4329 

43 +9 

Yes 

No 

1 Handling odour cornplaints PrÎvate (%) , Public (%) 1 

35 i2 
1 7 2 1  

1 

1711 

29 +7 

1 4 2 4  
- 

17 t, 1 

44 ~3 

35 i 2 

57i9 

43 k 9 

29 I 7 

26 + 2 

74 r 2 

Stop operations 

lnvestigate the cornplaint 

Talk with cornplainant 

Work according to conditions 

9 2 1  I 

29 +,8 

1424 

14 k 4  

14+4  

- 
22 2 2 
- 
31 k 2  



22. What are your comments on the quality of the final compost product you have 
prod uced? 

/ 
1 

23. Do you experience changes in the quality of your product(s)? 

As an amendment or ' 57z9  
fertilizer 

8 yes 8 no 

Compost product 

1 Changes in quality of product Private (%) Public (%) 1 

I w i t i o n e r  

5723  

24. Would you attribute these changes in compost 
~ P P ~ Y )  

quality to: (check any that 

Good (%) 

1 4 2 4  

0 quality of incoming materials 
0 contamination of incoming materials 

Private 

8 6 + 4  

0 imbalance of nutrients within the incoming organics 
8 moisture imbalances within the incoming organics 
0 fungus or disease on the incoming organics 

Public 

7 4 k 2  

Acceptable (%) 

1 3 2 1  

0 other 

O 

Private 

1414 

Has potentiai (%) 

Public 

1 3 k 1  

Private 

2917 

- 
iI contamination of incornina materials 1 14 +_4 1 - II 

Public 

9 2 1  1 

!( Changes - in compost quality 
ll Quality of incominq materials 

Private (%) 

29 k 8 

1 
I 
i 
1 
1 
1 
/ 

Public (%) 
22 k 2  

imbalance of nutrients within the 
incoming organics 
moisture imbalances within the 
incoming organics 
funguç or diçease on the incoming 
oraanics 

1 4 2 4  

14 k 4  

- 

4 2 0  

1 7 1 1  

4+0 



25. How are these changes in compost quality dealt with? 

0 reject a specific item 
8 contact the source and work out a solution 
8 change the cornposting process to accommodate this item 
0 other 

I 11 Dealing with changes in compost quality 1 Private (%) Public (%) 11 /I Reject item 1414 410 il II Contact source 1 4 r 4  911 !I 
11 Change process 1 29 t 7 1 1 7 k 1  II 

26. Do you have an on-site topsoil blending process? 

0 yes 0 no 
CI have an off site option 

27. Do you have an on-site bagging process? 

1 

8 yes 8 no 
0 have an off site option 

11 On-site baggingprocess 1 Private (%) 1 Public (%) II 

On-site blending process 
Yes 
No 
Off-site option 

28. How does organic material arrive at this site? 

Private (%) 

57 k 9  
4 3 k 9  - 

j 
I 

1 

e contractor drop off 0 municipal collection system 
6 private drop off 8 we do our own collection 
8 other 

Public (%) 

8 i l  
4 

87 t 1 1 
4 2 0  

1 + O  
96 Ç O  1/ 

-- -- - - -- 

Yes 
NO 

57 r 9 
43 + 9 



29. Preferred method of collection by your operation (for small volumes) 

, 

0 plastic bags 8 paper bags 
8 binsicarts 0 loose drop off 
8 other 

Preferred method of collection Private (%) Public (%) 1 

A 

Material arriva1 on site Private (%) Public (%) 

contractor drop off 
municipal collection system 

private drop off 

we do our own collection 

1 

30. How often are materials brought ont0 site? 

- .  
1 

plastic bags - 26t2 1 
paper bags 

Bins I carts 

0 daily 
(3 weekly 

4 3 k 9  

28 t 8 

1 4 k 4  

14 14 

0 bi-weekl y 
8 drop off any time 

43 1: 9 
- 

1 Private (%) Public (%) 

5 7 k 3  

6 5 2 2  

9 1 1  

9 i I  

31 2 2  
39 2 2 

1 Daily 8 6 2 4  1 6522 1 

L 

Do you or have you experience(d) contamination issues with any of the 
following items? (check any that apply) 

bi-wee kly 
Weekly 

drop off any time 

plastics 
pesticides 
medical wastes 
other 

0 oils 
0 salts 
8 metals 

- 
- 

1 4 ~ 4  

- 
420 

2212 



/ Contamination issues Private (%) Public ('10) 1 . . 

1 Plastics & household items 71 & 3  6512 1 

32. How many types of compost product does this facility produce? 

1 1 Oils 1 saits 1 metais 
I 

1 Number of compost products produced Private (%) Public (%) 

1 One 29 k 7 61 2 2  

- 

33. Have you experienced difficulties selling your compost produci? 

4kO 

0 yes 8 no 

1 

; Difficulty selling compost Private (Oh) Public ( O h )  
l 

1 
1 - 

I Yes 29 + 7 13 2 1 

1 No 71 2 3  57 r 3 

34. Please provide the sale price of a unit of your finished compost product. 
Please list up to four of your most popular items. 

This question was not weli answered, therefore the results were discarded. 

35. Do you feel the cost of producing this compost product is reasonable 

36.Are there limitations to your ability to market your compost product? 

1 

/ 
I 

i 
1 

0 yes 8 no 
0 comments 

Cost of 
production 

/pGjazT 
As a consumer 

High (%) 
Private 

O 

Acceptable (%) 

Public 
- 

Low (%) 
Private 

- 

71 13 

Private 

2927 

29+7 

Public 

3 0 k 2  
1 3 4 1  O 

Public 

3922 

22+2 410 43+9 



/ Limitations for compost marketing Private (%) Public ( % ) ]  
L 

Yes 1 4359 1 52 + 3 'I 

37.1s there a demand for your compost product? 

8 yes 8 no 

1 Demand for compost product Private (%) Public (%) 1 

38. Do you have an established market 1 clients for your compost product? 

8 yes 0 no 

[ Established Market for compost 1 ) 1 ) 3 Private (% Public (% i 
1 

39.1s there a greater demand for certain types of products? 

0 pure finished compost 
0 blended compost 
0 finer screened compost 
8 other 

[ 
Demand for compost products Private (%) Public (%) 
Pure finished compost 1 4 1 4  1 31 2 2  1 
Blended compost 

Finer screened compost 

40. Do custorners generally prefer this product to be: 

[ Other 

9 bagged 0 looseorbulk 

29 + 7 

1 4 2 4  

9 + 1  

26 k 2  
29 k 7 410 



41. Who do you seIl your compost products to? (check any that apply) 

Customer preference of compost Private (%) Public (%) 

8 landscapers 0 nurseries 
0 local contractors 8 any member of the public 
8 used on site for dressing 
8 other 

Bagged 

Bulk 

No choice (only bulk available) 

1 Sell compost products to Private (%) Public (%) 1 
1 Landscapers / contractors 100 I I 91 II 1 

i 

29 k 7 - 
29t7 44i3 
29 I 7 22 i2 - 

1 

1 Public 
I I 

1 71 + 3  1 31 12 

Used on site 

Topsoil blenders 

42. During the siting process to establish this operation what types of issues were 
experienced? (check any that apply) 

- 1  Nurseries 

0 comrnunity opposition 
8 rninistry approval 
0 lack of capital - start up costs 
0 other 

O 

O 

1 Siting issues experienced Private (%) Public (%) 1 

29 2 7 
17+1  

911 

- . 
[ community opposition 1 4 4 4  1 3 2 1  1 

1 3 k 1  

II ministry approval 
I 1 

86 + 4  57 + 3  11 
1 lack of capital I start up costs 

' 

1 4 + 4  l 2 2 2 2  



43. Please provide some idea as to what the primary concerns of the local 
community were during the siting process? (check any that apply) 

8 odour 8 aesthetics 8 local employment 
8 general lack of information sharing arnongst shareholders 
9 general lack of understanding of the composting process 
9 other 

/ Aesthetics 

Community concerns during siting Private (%) Public (%) 

44. Issues surrounding the composting process that affect your operation. (check 
any that apply) 

Odour 
Lack of understanding 

8 financial status 
8 site aesthetics 
8 sales 
8 offering a variety of products 
8 other 

8 community image 
0 quality of the product 
0 advertising 
8 offering a value added product 

57 t 9 
29 i 7 

lssues that affect composting 
operation Private (%) Public (%) 

30 12 
1 3 1 1  

financial status 2 9 r 7  1 39t2 1 
I 

site aesthetics 1 1 4 k 4  1711 

community image 

quality of the product 

I 
- 

29 k 7 
43 I 9 

I 

21 r 2  
- 

4 

I 

22t2 

3 5 2 2  

offerhg a value added product 29 I 7 9 5 1  

Sales & advertising 

offerhg a variety of products 
71 k 3  

1 4 t 4  



45. What are the reactions from neighbours of your site since operations have 
commenced? 

0 generally acceptancel support of the operation 
8 no reaction 
0 some opposition 
€l strong opposition 
8 other 

/( Neig h borhood readions 1 Pnvate (%) 1 Public (%) /I 

46. Based on government regulations on cornposting and siting. durhg the siting 
process for this composting facility would you say that: 

0 approvalwaseasytoobtain 
0 there was some diffwlty obtaining approval 
0 it was quite difficult to obtain approval 
8 other 

II 

47. Based on community reactions. during the siting process for this cornposting 
facility would you Say that: 

- - 

57 2 9  
- 

4 3 r 9  
- 

I l  

1 

Q approval was easy to obtain 
iS there was some difficulty obtaining approvai 
0 it was quite difficult to obtain approval 
8 other 

- .  \ 

t 

35 2 2 l 
i 

39 k 2  

4 2 0  

4 t 0  

General acceptance 1 support 
1 '  
1 
1 

1 

No reaction 

Some opposition 

Strong opposition 



11 Community issues during siting 1 Private ( O h )  1 Public (%) 11 
I 

- .  11 approval was easy to obtain 
I 57 i 9 61 i 2  II 

48.1s this composting facility located in a predominantly: 

8 rural area 8 urban area 

410 
I 
i 

9 2 1  i 

1 Location of composting operation Private (%) Public (%) 11 

I 

I - 
I Urban area i 29 c 7 52 t 3 

there was some difficulty obtaining 
appmval 
it waç quite difficult to obtain approval 

1 
j 

j 

29 t 7 

- 

/I Residential > 1 .O km 
I 1 

1 4 k 4  13 k 1  1 

1 
L 

Rural area 

49. How close are your closest neighbours (in km)? 

II ICI < 0.5km 
I I 

1 4 1 4  3922 11 

/ Distance from neighbours 

Residential c 0.5km 
Residential 0.5 - 1 .O km 

II ICI 0.5 - 1 .O km 
I I 

I 1 4 + 4  13kI II 

71 + 3  

- 

I I II ICI > 1.0 km 29 + 7 13 k 1 Il 

4813 

Private (%) 

43 t 9 
29 i 7 

50. What are the local community reactions andlor thoughts on this composting 
operation? 

Public (%) 

3 0 ~ 2  
44 I 3 

0 agree that it is a good thing 
0 oppose the idea (for any reason) 
0 participate in concems and decision making process 
0 are interested in purchasing and using the product 



Cornmunity reactions 1 thoughts to 
composting operation 1 Private (%) / Public (O%) Il 

/: 

are interested in purchasing and using 
the product 

1 

51. Is this Company involved in any cornmunity events etc.? 

agree that it is a good thing 

0 in cooperation with local parks (i.e. municipal government) 

oppose the idea 

participate in concerns and decision 
making process 

0 gardening I community groups 
8 food bank 

43 + 

0 communities in bloom program 

14i4 
- 

8 other 

7 8 k 2  
71 k 2  

1311 

-1 

II Cornmunities in bloom program 1 1 4 + 4  1 9 k i  11 

Company involvement in cornrnunity 
even ts 

In cooperation with local parks 

52. Do you think that waste management is a generally an important issue? 

O yes 8 no 

Gardening 1 community groups 71 + 3  3 0 + 2  
Food bank 1414 1 7 2 1  

Private (%) 

57 +, 9 

53. Do you think that waste should be managed locally? 

Public (%) 

26 2 1 

0 yes 0 no 

54. Do you think that waste is being viewed as a resource by more people these 
days? 

8 yes 0 no 



55. Do you agree with user pay systems for more effective waste management? 

0 yes 8 no 
8 comrnents 

56. Do you think that municipal composting programs should include kitchen 
wastes? 

8 yes 8 no 
O comments 

57. Do you agree that backyard composting programs are an effective way to 
divert organic wastes from landfill? 

0 yes 0 no 
8 any comments? 

Question 

Q 52 Do you think that waste 
management is generally 
an important issue 

Q 53 Do you think waste should 
be manaqed Iocally? 

Q 54 Do you think that waste is 
being viewed as a 
resource by more people 
these days? 

Q 55 Do you agree with user pay 
systems for more effective 
waste management? 

Q 56 Do you think municipal 
composting programs 
should include kitchen 
wastes? 

Q 57 Do you agree that backyard 
composting programs are 
an effective way to divert 
organic wastes from 
landfill? 

Ye: 
Public 

(96) 
Private Public 1 Private 



58. What are the most challenging issues facing your facility? (check any that 
~ P P ~ Y  

0 developing a good compost product 8 community relations 
e funding to keep operation going 0 marketing your product 
0 cornpetitive fees at landfill sites 8 odour management 
8 maintaining supply to clients 0 building revenues 
0 adhering to compost quality standards 0 maintenance of equipment 
8 other 

1 
1 
1 

Challeoging Issues i Private (%) Public (%) 
Equipment maintenance 1 57 k 9 1 3552 
Quality standards 1 29 k 7 I 9 I 1 1 I 

1/ 
1' 
i 

1 
1 

11 Developing a good product 1 8 6 c 4  ! 44 t 3 I 

Cornpetitive tip fees I 

1 29 t_ 7 t 1 3 2 1  
Ir 

Marketing and maintaining supply 1 I 57 k 9 1 3 0 4 2  
Funding and building revenues ! 57 2 9 ! 35 i 2 1/ 1 

1 

59. What is the most important "Rn? (choose only one) 

1 
- - - - 

Commufiity relations / odour 43 k 9 1 2212 1 
i 

0 refuse 
0 reuse 

8 reduce 
0 recycle 

11 Most important "Rn All (%) il 

II Recycle 
1 

1611 II 
1 
1 

60. Overall thoughts on composting - any comments at all. 

Reduce 

Reuse 
6 9 k 2  

6iO 



Appendix 8 

User survey 





4. In which form do you prefer to purchase compost? 

8 bagged 
0 bulk or loose (Le. by the truck load) 

5. How much wouid you be willino to pay  for good quality compost and 
blended compost? Please choose one unit of measurement for both 
compost and blended compost. 

1 

I 

Ragged 1 Average paid for - 
Bulk 

j compost ($) compost Compost blended 
Blended 

t compost compost 
I! 

Average (m3) 11 21 5 9  15.66 22.69 1 36 values were used Io calculate these final values. Where the respondent Pave a range an 

1 average was calculated for their response and used as one response for that respondent. 

Prefer to purchase compost i Response (%) 
/Éagged 1 7 1 1  

6. Do you prefer to purchase: 

Bulk/ loose 

8 purecompost 
8 blended compost 

67 $r 1 

Prefer to purchase 1 

i Reçponse ('10) 
f ure compost 1 36 -t 1 I 

1 Blended compost 1 48 1 1  11 

7. If you prefer blended compost product what is the desired mix ratio 
[compost:blending material] you prefer to use? Please provide 1 or 2 
preferences and the blending material (i.e. soi1 etc.) 

This question was not weil answered therefore, the results were discarded. 

8. If you prefer to purchase pure compost. do you do your own custom 
blending? 

8 yes 
0 no 



9. How would you Say that the price of compost fluctuates? 

1 
' 

8 seasonally (Le. spring, summer. fall, winter) 
8 does not fluctuate 

Do own blendinq I 
i Response (%) 

Yes 45 5 1 
No I 

1 24 _+ 1 

O other 

;[ Does not fluctuate 1 I 57 5 1 

r 

10. How is the compost you purchase used? 

j 
1 

0 used on site (Le. dressing, landscaping) 
8 used off-site (Le. at contracting locations) 
0 sold from your site as a retail product 

Price of compost fluctuates ! Response (*/O) I 

1 

Seasonally 1 i 5 + 1  ! 

1 Use of purchased compost 

1 
1 

1 

11. What type of applications do you use compost for? 

11 IWO or more responses 

8 nursery potting mix 
8 landscaping/contracting 
8 topsoil fiIl amendment 
0 other (describe briefly) 

Used on site 
1 

31 t 1  
1 

I 

i 

Respondents (%) l I 

64 + 1 I l 

Used off site 
Sold as a retail product 

26 & 1 
26 7' 1 

1,  
/ 
1 

Compost used for 
Nursery pottinq mix 

Respondents (%) 
64 * 1 1/ ! 

Landscapingicontracting ' Topçoil fiIl amendment 
Other 

36 2 1 
26 t 1 
1 4 2 1  



12. Over the p s t  5 years would you Say that your use andlor sales of compost 
has generally: 

0 increased significantly 
0 increased slightly 
0 not really changed 
0 decreased slightly 
8 decreased significantly 

Use andlor sales of compost 
l ncreased significantly 33 + 1 /I 

Decreased significantly - 11 

lncreased slightly 
not really changed 
Decreased sliahtlv 

13. If your use andlor sales of compost have increased. what would you 
attribute this increase to? (check any that apply) 

38 t 1 1 
21 k 1 i 

- 

0 increased quality compost on the market 
0 increased knowledge of the benefits of using compost 
8 problems with readily available peat 
0 consumer demand for natural products vs. synthetic fertilizers 
8 a recognition that the use of compost contributes to diversion of organics 

from landfills 
8 availability of compost has increased 
8 Other 

Use andlor sales of compost Response (%) 

1 
1 

1 lncieased quali$ compost on the market 1 7 k 1  1 

1 

lncreased knowledge of the benefits of using 
compost 

1 
1 
1 

43 t 1 

Problems with readily available peat 
Consumer demand for natural products vs. 
svnthetic fertilizers 

Sel  i 

14+1  

a recognition that the use of compost contributes 
to diversion of organics from landfills 
Availabilitv of com~ost  has increased 

! - 
7+1 



14. Have you experienced any problems with the compost you have 
purchased? 

11 Problems with compost 1 Response (%) II 

15. Would you Say you are generally satisfied with the quality of the compost 
you are purchasing? 

; 
1 

0 yes 
8 no 

Yes 1 33 +, I 
No 

i 
1 12tl 

Satisfied with compost 
I . .  

i Response (%) 

16. If you answered "no" to Q 15, how could the quality of the compost be 
improved? (check any that apply) 

; 
1 

i 

0 better blending 0 disease free 
0 weed seed free 0 less contamination 
0 more curing 0 less coarse 
0 improved texture 8 lower pH 
8 lower salt content 8 increased nutrient control 
8 other 

Yes j I 79 1 1 

/I lncreased nutrient content 5+1 II 

No 

/I How to improve compost quality 
r 

I 
- - - - - - - 

11 Less contamination 5+1 -11 

12tl 

Response (%) 

1 7. If you have experienced diffïculty with the compost you have purchased, 
were you able to successfully approach the producer regarding this issue? 

1 

I 
I 

0 yes 
8 no 

More curing 

Weed seed / disease free 
Better blending / improved texture I less coarse 

521 

1 2 I 1  I 
1 2 k 1  

i 



1 Problerns with compost and approaching producer 1 Response (%) 
II Yes 

18. Further to Q 17, what was the response of the compost produce0 

offer to examine product 
offer to examine product and replace it 
offer no help or suggestion to the issue 
ask how the product could be improved 
ask how the product could be improved and replace it 
treat the problem on site (if possible) 
I have never had problems with the producffproducer 
other 

![ Suppliers response to user regarding problems 1 Response (%) 11 

II Offer no help or suggestion 
1 

- 

2 i l  1 

/ 
1 
1' 

19. If you seIl compost as a retail product. what is most requested by your 
customers/clients? 

with compost 
Offer to examine the product 
Offer to examine the product and replace it 

Ask how compost can be improved 
Never had a problem with compost 

0 bagged pure compost 
0 bagged blended compost 
0 bulk/loose pure compost 
0 bulk/loose blended compost 
0 other (Le. not applicable, no requests) 

I 

1 0 2 1  
511 

1 7 k l  
7 I 1 

1 '  
/ 

Product most requested 
Bagged pure compost 

Response (%) 
171 1 

L --  - 

Bagged blended compost 
Bulklloose pure compost 

21 k l  
7 + 1  

Bulklloose blended com~ost 1 14 + 1 



20. What most accurately describes the nature of your business? 

0 nursery 
0 garden centre 
0 landscaperlcontractor 
0 other 

! 
I 
1 
I 
1 

21. Is the compost you purchase produced locally (within 30 km of your 
operation)? 

Nature of Business I 1 
- Response (%) I 

Nursery I I 52 k 1 
Garden centre 1 60 r 1 

i 
i 

8 yes 
0 no (further than 30km) 

Landscaper 1 contractor 1 36 i 1 
Other (blender) 1 1 0 k 1  

22. Would you Say there is a sense of cornpetition amongst compost 
producers to provide a good quality product at a reasonable price? 

1 
/ 

8 yes 
8 no 

Compost produced locally ~esponse (%) 1 

Yes (within 30km) 1 45 2 1 1 
1 No 1 43 2 1 1. I 

23. Do you feel there are an adequate amount of educational resources 
available on compost (Le. the use and benefits of cornposting)? 

I 

1. 
j 

8 yes 
8 no 

- 

Competition amongst compost producers Response (%) 
1 48 f 1 

Corn pet ition amongst compost producers Response (%) 
Yeç 

1 

48 2 1 
No 1 36 +, 1 




