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Victoria, B.C. V8W 2H2
Attention:

Mr. J. E. Dew Jones, P. Eng.
Manager, Resource Recovery Section

Reference:

Recovery of Resources from
Solid Wastes in British Columbia

Dear Sir:
Our final report on the above subject is attached. A second volume under
separate cover contains the Appendices and additional background information. The report has been revised according to comments made by the
Resource Recovery Section during a meeting in December 1980.
The report reviews the status of recovery of paper, glass, and metal from
municipal solid waste via existing recycling operations in British Columbia.
The costs, revenues, and benefits of recycling by source separation
techniques are estimated for typical B.C. communities. A simple decision
model is proposed and utilized for curb-side pick-up resource recovery
operations.
Recommendations for continued development and financial support to municipalities or private organizations implementing resource recovery are made
based upon the survey findings and preliminary application of the model
technique.
The project was a challenging assignment and we trust that the report
will assist the Ministry of Environment in making decisions on resource
recovery from solid wastes generated in British Columbia.
Yours very truly,
STANLEY_A OCIATES ENGINEERING LTD.
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Victoria-Vancouver Area Manager
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SECTION 1
I NTRODUCTI ON
1.0

GENERAL

In the past 10 to 15 years, there has been an )ncreased societal awareness of the problems caused by the disposal of solid wastes. Governments
at all levels, federal, provincial, and municipal, have become involved
in promoting and supporting the diverse groups of individuals and firms
composing what has become known as the recycling industry. Parts of
this industry have existed for years, such as SCrap metal dealers.
Others, such as glass and paper board manufacturers, have only recently
become involved in recycling materials from beyond the boundaries of
their operations. The newest participants in this industry are the nonprofit, volunteer recycling groups which have emerged in the 1970's.
These groups operate at a local level and are concerned primarily with
"a t-source" separation~ At-source separation may be defined as the
segregation, by the individual householder, of his solid waste into its
recyclable components, primarily paper, glass, and metal. This segregated
material is then either picked up at the house or taken directly to a
central depot by the householder. The recycling groups operate as
collectors, sorters, processors, and marketing agents for this material.
The experience to date has been that the vast majority of these groups
are not financially self-sufficient and have had to rely on an adhoc
mixture of federal, provincial, and municipal grants to survive. At the
small community size of 2,000 to 50,000 persons revenue from sales has
been insufficient to meet source separation operational costs. Restraints
in the form of taxation, regulation and public and government attitudes
have prevented the full potential of these groups being realized.
1.1

PURPOSE

The purposes of this study are broadly set forth in Schedule "A" of the
Terms of Reference:
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"1.

Investigate existing restraints in British Columbia on the more
extensive use of separation of wastes at source and examine mechanisms and costs to relieve them.

2.

Investigate overall financial and energy implications for the
community of the existing recycling centres in the Province and
detenmine those factors in such operations which affect their cost
and how they do so.

3.

Prepare and submit a report to the Province, encompassing these
investigations and proposing alternative scenarios for a future
strategy in British Columbia for recovery of wastes at source."

1.2

METHODOLOGY

In order to meet the three purposes of the study, the work was divided
into three basic parts: data collection, analysis of data, and development of a future recycling strategy.
The data collection phase was undertaken in three separate parts. The
first involved gathering data on the present status of at-source recycling
and recycling groups in British Columbia. This was done through questionnaires and interviews with both the recycling groups themselves and with
the municipalities in which the groups operate. A copy of each of these
questionnaires is included as Appendix D. In addition, data on many of
the recycling groups was obtained through Mr. R. Rompre, Director of the
British Columbia Recycling Council.
The second part of the data collection phase involved computerized
literature searches and review of the library of the Waste Management
Branch to compile a state-of-the-art review of at-source separation in
Canada and the United States. A review of taxation and other applicable
legislation was also carried out to identify restraints on recycling.
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The third data
canmercial and
were contacted
Their views on

collection phase involved a market survey. Various
industrial users and potential users of recycled materials
and their quality and quantity restraints identified.
future changes in the recycling industry were also solicited.

Using the data collected, "an econanic decision model was constructed as
an analysis tool. This model can be utilized by the provincial government to determine recycling policy for various regions of the province
in terms of:
(a)

the size of canmunity for which recycling is econanical
(i) at-source
(ii) using central recycling

(b) materials which could be recycled
The economic viability can be tested with the model using various methods
and levels of economic incentives. The model is also suitable for use
by individual municipalities in deciding whether to implement recycling,
what type of recycling to consider and what economic incentives to
impl ement.
The economic decision model has then been used to
provincial government strategy for involvement in
B.C. This involvement was analyzed both in terms
social implications and recommendations were made
the Province.
1.3

generate a future
at-source recycling in
of financial and
for future action by

THE STUDY

The study has been broken down into six sections:
(1) Introduction
(2) Literature Search
(3 ) Review of Existing Operations in B. C.
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(4) Economic Decision Model
(5) Application of the Decision Model
(6) Recommendations
Each section represents a distinct phase of the work outlined in Section
1.2 above and is designed to facilitate ease of iccess to the information
presented in the study.
Several appendices of raw data are also included so that future workers
can easily utilize the information collected for this study.
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SECTION 2
LITERATURE REVIEW

2.0

INTRODUCTION

Literature on recycling is extensive in the United States and in Europe
where the pressure of large populations and lack of space for disposal
of solid wastes by 1andfi11ing techniques is experienced. In Canada the
need to stimulate alternatives to 1andfi11ing has not been as urgent
with the exception of the large metropolitan areas of Toronto, Montreal,
Vancouver, etc. Consequently the Canadian literature sources are much
less extensive than the U.S. and European sources. Most of the recycling
literature has concentrated on high technology central processing for
large population centres. Only recently has the attention of researchers
turned to low technology recycling using source separation techniques.
In B.C. recycling of solid wastes has been by source separation techniques
and the history of recycling has only been about 10 to 15 years. In
Appendix C a fairly extensive bibliography of literature on solid
wast~s is provided. A separate listing of reference literature pertaining
to B.C. solid waste disposal and specifically recycling and source
separation techniques is provided which was used extensively in generating
the background information for this study. In order to provide a concise
literature background for our work the B.C. literature review was subdivided according to the following topics.
Solid Waste Generation Rates
Composition of Solid Wastes
Recyclable Materials and Techniques
Participation in Solid Waste - Source Separation Programs
Potential for Central Processing and Recycling
Costs of Source Separation Recycling
Markets and Revenue from Recycling
Secondary Benefits of Recycling
Constraints on Recycling
Government Incentives for Recycling
Future Trends in Recycling
- 5 -

2.1

SOLID WASTE GENERATION RATES

The Recycling Council of British Columbia (1) reviewed the literature
from across Canada and proposes that for municipalities in British
Columbia with populations less than 50,000 persons a solid waste generation
rate of 2.2 lb/capita/day be utilized and that for municipalities with
populations greater than 50,000 a solid waste generation rate of 3.6
lb/capita/day should be used. These solid waste generation levels were
probably derived by applying 25% reductions and increases to the 2.9
lb/capita/day found to be an average generation rate for Canadian Communities by Bird and Hale (6) who actually measured solid waste quantities
in large communities across Canada. Salvato (21) reported typical U.S.
urban solid waste quantities varying from 1.26 to 2.6 lb/capita/day for
residential wastes. He also showed that when total municipal solid
wastes including residential, commercial, demolition and construction,
industrial, street sweeping, institutional, etc. are measured the generation
rates increase to a range of 3.5 to 6.6 1b/capita/day. It is therefore
important that the point of measurement of municipal solid waste quantities
be reported when determining generation rates. Data reported by McCrae (3)
for solid wastes generation rates in the Capital Regional District
municipalities showed rates varying from 0.61 lb/capita/day to 3.52
lb/capita/day. Actual solid waste quantities collected in Saanich, Oak
Bay, Victoria and Esquimalt as measured at the residential collection
vehicles varied from 1.03 to 1.55 1b/capita/day. Salvato (21) has reported
that a significant variation in solid waste quantities exists between
rural and urban areas e.g. 0.72 /b/capita/day versus 1.26 to 2.6
lb/capita/day indicating that considerable difference exists between
small and large community generation rates. The R.C.B.C. (1) data
attempts to account for this difference in generation rate which is
probably a function of lifestyle and buying habits.
2.2

COMPOSITION OF SOLID WASTES

The potential for recycling is very dependant upon the composition of
solid wastes. A number of authors have attempted to quantify the composition of solid wastes as shown in Table 2.1 A considerable variation
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TABLE 2.1
COMPOSITION OF MUNICIPAL SOLID WASTES
% BY WEIGHT
Author
Paper

(l)

(21)

(5)

(l6)

(16)

USA

UK

(16 )
BC

50

33

45.0

38.4
Newsprint (ONP)
Corrugated (OCC)
Ledger Paper
Total Paper

10.28
6.36
3.12

50
15

Food Waste

1.9

Plastics

Ferrous
Non Ferrous
Total

Glass

1.0

3.0
5.7

3

Plastic, Rubber, Leather
Metal

9.5

26.8

8

6.6

7.5
1.5
9.0

8

6.8

9.0

7.01

7.72

7.0

9.6

9.0

8.2

Wood

2

4.3

Garden Wastes

5

11. 5

Rocks, dirt, etc.

7

2.5

Textiles

2

3

2.6
0.9

Leather

13.9

Yard and Wood

2.1

Brick

23

Vegetables and Putrescible

16.0
4.0

Unclassified

25.0

Fines
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3.7

is evident in the percent composition data presented particularly for
the paper fraction i.e. 33 to 50%. The R.C.B.C. data (1) is a restatement
of the Bird and Hale (6) findings and further breaks down the paper
fraction into the recyclable components of newsprint (ONP), corrugated
cartons (OCC) and ledger paper as well as ferrous metals and glass. The
metal and glass fractions for Canada, U.S.A., and Europe as reported by
the various authors are quite similar.
2.3

RECYCLABLE MATERIALS AND TECHNIQUES

An excellent review of the potential for recycling materials from solid
wastes was prepared by Alberta Environment Waste Management Branch (7)
in 1979. As shown by the above percent compositions of solid waste
approximately 60% consists of paper, glass and metals which are currently
recycled. Paper is the most readily recycled material provided that it
is separated from the remainder of residential wastes and does not
become contaminated by organics or liquids. The process for producing
"new paper products from recycled paper was invented by Koops in 1800 and
it is still used today. The grade of paper cannot be increased during
the recycling process. To recycle fine ledger paper the initial material
must be clean. It is then de-inked, bleached, and repulped in a hot
water process. Without de-inking a discoloured and spotty low quality
paper can be produced which has only low market potential in North
America. Newsprint and corrugated paper is repulped in British Columbia
(1) and throughout Canada to manufacture lower grade paper such as
roofing drywall or tarred construction paper as well as cellulosic
insulation. Some treated paper products such as carbon paper, waxed
paper and papers covered with metal foil cannot be reused in paper
manufacture.
Paper products, wood and other combustible portions of the solid wastes
can be separated from the general solid waste stream at a central processing facility and converted into a refuse derived fuel (RDF). RDF has a
significant BTU value of approximately 4,000 BTU/1b which can be converted
to steam heat or electricity following charging to a suitable incineration
system. On a large scale of 400 to 1,000 tons per day of solid wastes
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refuse derived fuel is produced for these purposes in European and North
American metropolitan areas. Mechler (16) has studied the potential for
utilizing this technology for the Vancouver-Lower Mainland Metropolitan
area and has concluded that it is economical only for large populations
in excess of 100,000 to 200,000 persons where there is a uniform demand
for energy and only expensive alternate sources are available, e.g. the
cement industry in B.C.
Pyrolysis has been proven at pilot scale research levels as a method of
producing a carbonaceous refuse derived solid fuel or a synthetic crude
oil with similar heat values as bunker C. However, this technology is
not yet a practical technology for application in B.C. communities
because of its technical complexity.
Glass containers can readily be recycled either for reuse as containers
or as a raw material for manufacture of new glass. Beer and soft drink
containers returned to retail outlets in B.C. for the refund of a deposit
initially made upon purchase are examples of successful glass recycling.
In Alberta central depots have been established for the return of all
types of beverage containers including liquor and wine bottles for a
refund'. This re-use technique is the highest form of recycling that can
be practiced, i.e. no re manufacture required - only processing for
cleaning, relabelling, and recapping. Glass manufacturers currently
utilize approximately 1~30% cullet i.e. broken glass as raw material
for new glass container manufacture. The melted cullet is used since it
aids in uniform melting of the raw materials and conserves energy since
it melts at a lower temperature than the raw materias. Most of this
cullet is derived from rejected product from their own factories.
However they will readily accept clean, colour sorted broken glass
containers as a raw material. The recycled glass must contain no window
glass - flat glass, metals, or plastic such as those used in capping the
bottles. Research in California has shown that up to 20% of non colour
sorted glass cullet can be utilized without affecting product quality of
coloured glass. Reportedly new glass can be made from 100 percent
cullet derived from recycled containers and Domglas has operated in this
manner for short periods.
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New processes are being developed in Germany to manufacture spun glass
insulation from 100% old glass as well as building panels and floor
tiles. Crushed glass has also been utilized in the manufacture of
reflective paint and as a fine aggregate alternative to sand in making
concrete. asphalt and bricks.
Metals contained in municipal refuse can either be separated at the
source or by gravity and magnetic separation in central processing
facilities. The scrap metal industry is currently highly organized and
recycles a high percentage of metals from industry and car bodies from
wreckers. However a signficiant portion of residential wastes (approximately 8%) is composed of metals in the form of food containers tin cans. aluminum. and bi-meta1 beverage containers. Tin cans which
are cleaned. separated from the normal waste stream with their labels
removed. and flattened are readily accepted by scrap metal dealers.
These cans are sold to low grade steel manufacturers for the m~nufacture
of steel reinforcing rods since raw material qualify control is not
highly critical. The tin coating on the cans is recoverable in detinning
operations after which the steel can be recycled for the manufacture of
high quality steel. As tin prices rise and this material becomes scarcer
de-tinning could become more attractive. Shredded metal cans are also
utilized as a method of precipitating copper in the copper refining
process - e.g. Anaconda Copper at Brittania Beach B.C. All aluminum
beverage containers can be recycled at considerable energy savings. The
use of bi and tri metal containers has been common and these cannot
readily be recycled without expensive separation of minority metal
components. Slowly the industry is moving away from bi-meta1 containers.
Plastic is very difficult to recycle because there are so many different
types of plastic and these are difficult to separate prior to re-use by
manufacturers. Internally in thep1astic industry manufacturers recycle
their scraps because they have knowledge of thep1ast;c quality and type.
Reportedly (7) a company in the U.S.A. is using mixed ground plastic in
place of sand in concrete. Mixed recycled plastics are used for manufacture
of plastic products in plants in the United Kingdom and Japan. Research
is underway to convert plastics to fuels and chemicals through pyrolysis.
- 10 -

Plastics have a high heat value when incinerated but many types produce
toxic fumes. Recently (PET) polyethylene terephtha1ate bottles have
been introduced in the beverage industry for the two-litre container
size (23)(24). This high grade polyester plastic can be recycled with
the bottles ground into chips, the foreign materials separated out, and
the chips reformed into plastic which can be utilized in the manufacture
of fibre fill for insulation, containers for non food products, wall and
ceiling tile, floor coverings and a tough construction material.
In the U.S.A. rubber - primarily from rubber tires is ground ~p and used
in making new rubber tires. In Europe recycled rubber is used in the
manufacture of flooring. A large potential market for recycled rubber
is available in producing asphalt for re-surfacing roads. Rubber can
also be converted to fuel through pyrolysis - again pyrolysis is a
sophisticated technique in the development stage.
A review of recycling in B.C. by Rompre (1) has shown that currently
paper separated into categories of newsprint (ONP) corrugated cartons
(OCC) and ledger paper as well as glass, ferrous metal (tin cans), some
aluminum and styrofoam are recycled from municipal solid wastes.
Techniques for recycling include the following:
1 • Source separation
depot
curb-side pick-up
2.

Central Processing

In British Columbia recycling of materials from municipal solid wastes
is usually carried out by source separation techniques. Source separation
means that the individual householder separates recyclable material from
the rest of his residential garbage and pre processes the material,
e.g.:

newspapers - glossy paper is separated out and the newspapers
are bundled
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glass containers - the labels are removed as well as metal or
plastic tops and rings
tin cans - are cleaned, tops are removed,. the labels are removed
and the tins are flattened.
In a depot type operation the householder is responsible for transporting
the recyclable materials to a central location where they are further
processed and stored prior to delivery to a market. Several sub depots
can be established throughout a community to reduce travel to the depot
for the convenience of recyclers. Usually to increase the profitability
of the depot operations corrugated cardboard will be picked up from
commercial establishments such as supermarkets and ledger paper including
white bond paper or computer cards will be picked up from government or
private offices.
Rompre (l) has indicated that the Recycling Council of B.C. is trying to
encourage curb-side pick-up operations in which the recycling agencies
operate vehicles which collect recyclable materials at the curb-side in
front of each home. The pick-up can be coordinated with regular municipal
waste collection in which separate vehicles follow the municipal collection
crews and collect the recyclables. Alternately the recycled materials
can be set out by the householders on a different day. In some cases
corrugated cardboard is collected in a packer truck while ordinary pickup vehicles are used for the glass, paper and metal. Usually special
recycle containers are provided by the recycling agencies for storage
and pick-up. Some research and development work has been undertaken to
develop specialized collection vehicles with separate compartments for
newspaper, glass, metal and corrugated. Pilot scale curb-side pick up
operations are currently underway in West Vancouver and Saanich to
investigate the economics and public participation in such operations.
Central processing of municipal refuse to recycle materials is normally
carried out at a transfer station or processing centre where the municipal
collection vehicles unload into a mechanized assembly line type process.
Unit processes consist of shredding,~r classification, to remove paper;
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screening, density, and magnetic separation to recover glass and metals.
Mechler (16) has reviewed the available processes in great detail for
application in the Vancouver area. The total municipal refuse volume is
processed with the recovered conbustib1es usually incinerated to produce
heat or energy. Glass and metals are also recovered for reuse in the
more modern processes. As· shown below the-recovery processes are complicated
and expensive in terms of both capital and operating costs and are only
economical for large metropolitan areas. A significant portion of the
wastes - approximately 1/3 by weight must still be-disposed of in a
conventional manner. No central processing facilities currently operate
in British Columbia.
2.4

PARTICIPATION IN RECYCLING PROGRAMS

A major factor in the success or failure of recycling programs which are
dependent upon source separation by the residents is the level of participation of the population. A number of studies have addressed this topic
in the U.S.A. but probably the most significant work was carried out by
Resource Planning Associates (15) who examined the participation rates of
residents living in two communities in Massachusetts, i.e. Sommerville
and Marblehead. The communities were both served by curb-side pick-up
of separated recyclable materials (paper, glass, metal cans) on a weekly
basis. The municipal government passed ordinances requiring compliance
with separation requirements. The participation level in each community
was assessed by measuring the percentage by weight of total refuse that
was collected in the recycling program. Marblehead achieved a recycled
percentage of the total solid wastes of 28% while Summerville achieved
only 8% of the total recycle waste quantity. The conclusions from the
testing were that the yield of recycled material was dependant upon the
level of affluence and the educational level of the community. Marblehead
is a suburban community of 23,000 people who predominantly are university
educated while Sommerville is more densely populated with 90,000 persons
with high school educations. In British Columbia a number of surveys
have been conducted to determine the participation which occurs in
source separation recycling programs. In 1973 McCrae (3) reported that
approximately 16.1 percent of the population of Victoria area residents
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contribute recyclable materials (glass. paper.
Regional District recycling depot according to
Recycling Council of British Columbia (1) have
participation of residents in curbside pick-up
programs as shown in Table 2.2.

metal) to the Capital
a telephone survey.
estimated the percentage
source separation recycling.

TABLE 2.2 (1)
ESTIMATED PARTICIPATION LEVEL
OF RESIDENTS IN SOURCE -SEPARATION
RECYCLING OPERATIONS - B.C.
Operation Type
Depot Curbside

Recycling Operation
Nanaimo Recycling
Ridge Meadows
New Life - .City of North Vancouver
Boundary Conservor
Princeton
Regional Recycling
Chilliwack

x
x
x
x
x
x
x

Population
Participating %

x
x
x
x
x

30
12
27
12
77
15
23

Enertask (11) reviewed the participation rates occurring in a year long
curbside pick-up operation in Ke10wna in 1978 and estimated that approximately 85% of the population served by the curb-side operation participated in the program which resulted in an increase in tonnage of paper
glass and metals recycled. The participation rates however do not
indicate the frequency of participation during the program. In Vernon
(2) a two week long curb-side pick-up program was operated in 1978
serving 206 homes. It was estimated that 58% of the homes provided
recyc1ab1es for pick-up each week. The average monthly generation of
solid waste from each home in Vernon during this period was 123.6 1b/home
of which a recyclable pick-up of 72.61 lb/home was made. The 58% recovery
of total solid wastes was a distorted value since the two week period
pick-up probably resulted in recovery of recyclable material which had

.
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been stored by householders for some time prior to the commencement of
the program. A recent study of curb-side pick-up operations carried out
in an area of West Vancouver serving 1300 homes (Enertask (22)) has
shown that during the first 10 weeks of a 6 month pilot program approximately 43% of the homes provided recyclable material each week and that
overall approximately 82% of the homes participated at least once.
Approximately 1.47 lbs/capita/day of solid waste are generated in West
Vancouver. The pilot sale program resulted in a recyclable material
collection quantity of 0.32 lb/capita/day or 22% of the per capita
generation rate. This is a significant potential recovery rate. The
Citizen's Task Force Report (9) which reviewed the depot recycling
operation in Saanich reported that only a small minority of residents
was regularly recycling and estimated the participation level of Capital
Regional District Residents of 5 to 20%. A questionnaire revealed that
69% of the residents surveyed would be willing to participate in a
source separation curbside pick-up program based upon paper, glass and
metal cans. Subsequently a pilot program has been initiated in Gordon
Head of Saanich on which no data is currently available.
To account for the participation levels in curbside pick-up operations,
Rompre (1) and Resource Planning Associates (15) have utilized percentage
recovery rates for each of the common recyclable materials as follows.
Newsprint (ONP)
Corrugated (OCC)
Fine Paper
Glass
Ferrous Metals

~%

41%
32%
~%

9%

These recovery rates are a function of the participation level and type
of recycling operation.
2.5

POTENTIAL RECYCLABLE MATERIAL FROM SOLID WASTES

Rompre (1) utilized the above generation rates, percent composition of
solid wastes and the expected recovery rates for curb-side pick-up
operations to generate potential recyclable quantities for B.C. of
106,095 tons/annum. This total recyclables included 42,148 tons of
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newspaper, 26,076 tons/year of corrugated, 9,984 tons/year of fine
paper, 22,388 tons/year of glass and 6,309 tons/year of ferrous metals
(tin cans). McGinnis(l2) derived a similar tonnane for British
Columbia communities and assessed-the % recyclable materials in solid
waste in the province at 10%.
2.6

DESCRIPTION OF EXISTING RECYCLING OPERATIONS IN BRITISH COLUMBIA

The report by Recycling Council of British Columbia (l) which was prepared
as background information for this study described the "recycling operations \ti1ich are member associations of the R.C.B.C.". Source-separaUon
operations are recycling glass, paper, and tin cans in Kelowna, Nanaimo,
Mission, Grand Forks, Hornby Island, Nelson, Princeton, Penticton, North
Vancouver, West Vancouver, Chilliwack, and Maple Ridge. In most cases
they operate drop off depots but 6 of the member recycling societies in
Princeton, Penticton, North Vancouver, Maple Ridge, Nanaimo and Grand
Forks operate curb-side pick-up facilities. Residents are expected to
bundle newspaper, magazines and cardboard separately, clean and flatten
tin cans, and clean glass bottles prior to delivery to the depot or
prior to pick-up by the recycling agency. Data was presented in the
report on the processing collection and storage facilities, labour
force, costs of operations, markets and revenue from sale. As well the
funding sources were identified. The tabular data presented in this
report are reproduced as Appendix B and the information was extensively
used as background for this report. In general it was reported that at
the central depot newspaper was sorted, bundled and the glossy paper
removed with the paper stored in 3 x 3' X 4' tote boxes or overseas
containers for shipment to markets in Vancouver, Kelowna, Washington
State U.S.A., or far eastern markets in Korea or Hong Kong. The local
newsprint markets manufacture cellulosic insulation or low grade paper
from the newsprint.
1

Corrugated cardboard which is mostly obtained by pick-up from commercial
establishments such as supermarkets and manufacturing plants etc. is
sorted and baled into 300 or 500 lb bales using mechanical balers. It
is stored and shipped to the Lower Mainland or overseas. Ledger paper
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collected from government and private offices, and homes is bundled and
stored in tote boxes for delivery to domestic or foreign markets for deinking and re-pulping into fine quality paper.
Glass is colour sorted at the depot; crushed either manually or using a
mechanical hammer mill, and shipped to glass plants in Burnaby or Lavington
B.C.
Flattened tin cans are stored in wooden tote boxes and sold to local
scrap dealers who ship to a low grade steel manufacturer in Richmond.
The quantities of each commodity recycled, the transportation and labour
costs and the current market prices are quoted and discussed in the
appropriate section later in this report.
A Federal Business Development Bank report (10) reviewed the operations
of the Kelowna Recycling Society in detail, indicating that approximately
135 tons/month of newsprint (ONP) corrugated (OCC) ledger paper, glass
and ferrous metals are recycled. The operation receives local government
support via a $17/ton diversion credit as well as grants from the
provincial government and labour subsidies from the federal government.
The report proposes a curb-side pick-up operation to serve the Kelowna
area recycling 2,700 tons/year of paper and 400 tons/year of glass.
Facilities and equipment with a capital cost of $450,000 are proposed.
Approximately 13 full time and 20 part time employees would be required
to operate the collection fleet and processing depot with annual operating
costs of $276,000. Revenues from sale of materials would equal $200,000
and the short fall would have to be made up from subsidies from the City
of Kelowna as diversion credits and from the provincial and federal
governments as grants.
Cameron et a1 (14) described the depot-source separation recycling
operations operating in West Vancouver, White Rock and Vancouver. The
report reviewed collected quantities of paper, glass, tin cans, aluminum,
costs of processing, and revenue from sale. It was concluded that the
depot method of recycling newsprint and ferrous metal is marginally
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beneficial but all other materials recycled by this technique represent
a net cost to society. Secondary benefits such as reduced solid waste
costs due to diversion, energy savings, environmental control savings
were not included in the economic analysis. The report suggested that
improved efficiencies could be achieved if curb-side pick-up were implemented so that increased solid waste quantities could be collected with
associated cost savings in processing.
Sher and Goodacre (11) described the history of the Kelowna Recycling
Society from its initiation as a SPEC recycling depot, through a private
limited company to a non-profit society. They used Kelowna as an example
of how source-separation recycling has grown in B.C. through the action
of interested and public spirited citizens. The growth in recycled
tonnage from 327 tons/year in 1976 to 1058 tons/year in 1978 is shown as
a function of financial support as diversion credits from the City of
Kelowna, federal employment grants through Canada Works and provincial
subsidy via the matching grant program of the provincial government.
The equipment is described and depicted and the capital and operating
costs are itemized along with the revenue sources. The 1058 tons/year
of newspaper, corrugated cardboard, glass and metals are recycled using
equipment with an estimated capital cost of $42,000. A review of the
statement of revenue and expenditures showed a revenue from sale of
$40,000 and a total revenue for 1978 of $109,000 including federal,
provincial and local government subsidies. The operating costs for this
period were $104,000 indicating that for an operation of that size
government subsidy is a necessity. The report also reviewed equipment
available for processing, corrugated cardboard and glass.
McCrae (3) reviewed the 1972 operations of the depot operation serving
the Capital Regional District. The information is rather dated but
he attempted to estimate the costs of preprocessing the recyclable
rsateria1 as well as the transportation costs to the central depot.
His analysis revealed. that unit costs for collection, processing, and
transportation were as high as: $394/ton for newsprint, $489/ton for
waste paper, $1034/ton for glass cu11et and $942/ton for tin cans.
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2.7

COSTS OF SOURCE SEPARATION RECYCLING

Rompre (1) provided cost information on source separation recycling for
the 11 member associations of the Recycling Council of British Columbia.
Analysis of the data indicated that the greatest cost was for labour
involved in handling and processing the recovered recyc1ab1es which
varied from $24.30/ton to $59.50/ton. Processing and handling costs
usually made up the greatest percentage of these labour costs with
collection costs for curb-side piCk-up operations assessed at approximately $14.60/ton to $24.20/ton depending upon the size of community
served. Overhead costs represented only a small fraction of the recycling
costs for large sized communities, e.g. $2.82/ton for communities over
60,000 population. However, for small operations overhead could be
significant - up to $44.60/ton. Transportation costs of recyclable
materials were assessed at $5 to $25 per ton for recycling operations
within 20 miles of their markets and at $16 to $25/ton for operations as
much as 400 miles from their markets.
No assessment was made of capital amortization costs in Rompre's figures.
Overall recycling costs varied from $60/ton to $87.50/ton.
Additional cost data is available in the papers by McCrae (3), Moore (10)
Sher (11), Cameron (14), Baker (2) where operating revenue information
is provided for recyc1 i ng facil i ties in Vernon., Ke10wna, Capital Regi ona1
District and three Lower Mainland operations in White Rock, West Vancouver
and City of Vancouver. McCrae (3) attempted to assess the costs of
pre-processing by the househo1 der.Mc~innis (l2) assessed
transportation costs for
collection,
processing, overhead, and
source separation operations on a regional 'basis across Canada for
idealized curb-side pick-up operations serving in excess of 7,500 persons.
He utilized the data for economic modelling purposes. For example
labour costs for B.C. were estimated at $45.70/ton. Transportation
costs were thoroughly analyzed and were shown to vary in B.C. from
$4.30/tonne at distances up to 80 kilometres from a market to $25.47/tonne
for a haulage distance of 642 kilometres. Overall operating costs to
provide source separation-curbside pick-up facilities for 14 regional
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recycling centres throughout B.C. for regional population levels greater
than 7,500 persons were assessed at $68.92/tonne. Total capital expenditures to create an adequate source separation-curbside pick-up program
to recycle 92,497 tonnes/year of newsprint, corrugated fine paper, glass
and metals were assessed at $2,640,940. Annual operating costs were
assessed at $6,375,437.
2.8

MARKETS AND REVENUE FROM RECYCLING

Rompre{l) provided a tabular review of markets for newsprint, corrugated
cartons, glass and metals. For the eleven recycling associations who
are members of the Recycling Council of British Columbia he showed that
the major market for newsprint, corrugated cartons and ledger paper is
Belkins Paperboard in Burnaby, B.C. with an annual recycling capacity of
168,000 tons/year (through their Community Paper Recycling Ltd. associate
firm). Additional markets for newsprint and corrugated are the four
cellulosic insulation manufacturers - 3 in the lower Mainland and one in
Kelowna. Recent markets for paper stimulated by R.C.B.C. brokerage
efforts are Korea, Hong Kong, the Philipines, in the far east. A small
amount of paper is also sold to repulping operations in Washington,
U.S.A. A large number of used paper brokers are involved in marketing
waste paper of all grades. Glass is sold mainly to Consumer's Glass in
Lavington, B.C. in the interior and Domglas Inc. in Burnaby, B.C. with a
small amount marketed in-Washington State. Tin cans are marketed through
highly organized scrap dealers who in turn supply scrap steel to Richmond
Steel Recycling Ltd. This industry manufactures low grade steel products
such as reinforcing rods, etc. In the past tin cans were sold to Anaconda
Canada Exploration Ltd. to precipitate iron from copper ore at Britannia
Beach, B. C. As well, a market for tin cans exists at Metal Recovery
Industries, Seattle Washington where de-tinning is carried out and the
remaining steel is in turn sold for No.1 steel.
According to Rompre the demand for waste paper can accommodate the
potentially recoverable 78,208 tons/year through the domestic and foreign
markets. Prices for ONP normally range from $35.00 to $50.00/ton, OCC
$40.00 to $70.00/ton and ledger paper as follows:
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White ledger
Coloured ledger
Computer print-out
Tab cards

$69.00
59.00
120.00
130.00

- $lOO.OO/ton
- 85.00/ton
- 180.00/ton
- 160.00/ton

The glass market could increase to accommodate the estimated 22,388
tons/year recoverable through source separation techniques provided that
a larger percentage of cullet is utilized by glass manufacturers in
their process. Current prices are relatively stable at $35.00 to $39.00/ton
for colour sorted contaminant free glass.
2.9

APPLICATION OF CENTRAL PROCESSING RECYCLING

An alternative to source separa~on is mechanical separation of recyclable
components from the total municipal solid waste stream at a central
processing facility. In large metropolitan areas in U.S.A. and Europe
this procedure has been initiated for the purpose of recovering paper
products for repulping or for manufacturing refuse derived fuel from
combustible components of solid wastes. The RDF is used to generate
energy for industry, electrical generation or district heating. Central
processing has been applied in Canada in Hamilton, Toronto, Ontario and
Quebec City. Mechler (16) carried out a detailed review of the potential
for central processing as an alternative disposal method for solid
wastes from the Greater Vancouver area.
His literature review of existing technologies and costs emphasized two
major central processing concepts.
(i)

thermal treatment by incineration, degasification/gasification
(pyrolysis) or pyrolytic incineration

(ii)

Mixed municipal refuse processing to recover paper, glass and
metals or to produce a refuse derived fuel for industry or
electrical power generation.
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The most promlslng thermal process for application in the Vancouver area
was incineration by mass burning on grates. Water contained in the
combustion chamber walls and in boilers is converted to steam for use in
industrial processes and to electrical power for the provincial grid. A
regional plant of 400 tons/day serving a population of 225,000 to 360,000
persons was proposed at a unit cost of $50/ton processed including
capital amortization and annual operating costs. Smaller modular starved
air incinerators of 250 tons/day serving regional populations of 140,000
persons could be constructed and operated at unit costs as low as $30/ton
processed. Recovery from sale of electrical energy on stream would
result in an energy recovery credit of approximately $lO/ton. However
to these costs would have to be added the costs for haulage and disposal
of approximately 25% of the initial waste in the form of ashes. The
estimated cost for disposal is at least $15/ton. Mixed municipal
refuse MMR (central processing plants) have been operated in the U.S.A.
and Canada at the 400 to 3,000 tons/day range. For example in Akron
Ohio, 1,000 tons/day of municipal refuse is shredded, separated in an
air classifier, into light and heavy fractions. Approximately 86% of
the waste is stored and burned in an open grate mass burning incinerator
producing 7.8 million lbs of 150 psi steam per day. Ferrous metals are
recovered by magnetic separation with glass and other inorganics stockpiled
for future recovery. Amass and energy balance for the Akron plant is
shown in Figure 2.1. The operations of 15 refuse derived fuel plants
operating in North America were reviewed including the SWARU plant at
Hamilton, Ontario (600 tpd) and the 800 tpd plant operated by the Ontario
Ministry of Environment in Toronto. As shown in Figure 2.2 and its
accompanying process explanation sheet for the Monroe County Resource
Recovery Facility under construction at Rochester, New York, only 12% of
the throughput appears as residuals which are transported away for
disposal. Approximately 66% appears as a refuse derived fuel which has
a heat value of 5700 BTU/lb with potential recovery of 7% as ferrous
metal, 9% as mixed coloured glass, 5% as heavy combustible material. At
a 500 ton/day throughout a mixed municipal refuse central processing
facility could operate for approximately $15/ton processed. However,
if the costs of haulage of R.D.F., residual haulage and disposal and
retrofitting of a cement plant or other plant using the fuel were considered
the costs would probably be greater than $30/ton of refuse processed.
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Figure 2.1
TYPICAL SOLID WASTE CONTROL PROCESSING SYSTEM
FOR ENERGY RECOVERY (Akron, Ohio)
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A TYPICAL RESOURCE RECOVERY
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MONROE COUNTY RESOURCE RECOVERY FAC ILiTY
THE PROCESS
The overall process system consists of four
subsystems: baseline process, residue recovery,
ferrous refining and non-ferrous refining. The
. baseline process handles all the incoming waste
. in two parallel lines. producing refuse-derived
fuel, lerrous scrap. heavy combustibles and a·
residual fraction. The residue recovery system
receives the residual fraction and separates it into
mixed-cotor glass, sand, mixed non-ferrous
metals and light waste. The ferrous refining subsystem cleans and densllies the ferrous scrap.
The non-Ierrous subsystem recovers aluminum
and heavy non-ferrous metals as separate products.

N
(J'I

To assure adequate capacity as well as
system reliability. two or more units 01 certain process equipment llems are installed. The descriplion which follows is written in terms of a single
process line.

BASELINE PROCESS

o

PRIMARY SHREDDER - reduces the
incoming waste to less than 12 inches in size.
Only coarse shredding is necessary, reducing the
amount 01 line glass produced and minimizing
shredder mainlenance costs. The shredder is protected against internal explosions and fires.

e

SKIM CLASSIFIER - removes an Initial
small quantity (15"10) 01 lighl combustible materials (paper, plastic and dust) Irom the coarse
shredded refuse, and controls dust from the primary shredder.

.e

PRIMARY AIR CLASSIFIER - separates
shredded feed material into light and heavy fraclions. The rotary drum air classifiers obtain high

separation efficiency by dropping the material
through an air stream numerous times. The heavy
fraction to' be further processed consists of
putrescibles. glass, metals and heavy organics.
The light fraction, primarily paper and plastic, is
further processed to produce reluse-derived fuel.

o
e

MAGNETIC SEPARATOR - removes ferrous metals from the air classifier heavy fraction.
ROT ARY TROMMEl SCREEN - removes a
glass-rich fraction from the non-magnetic discharge of the magnetic separator. This screen
undersize fraction Is made up of P4trescibles.
glass, non-ferrous metats and heavy organics to
be lurther processed in the residue recovery subsystem. The oversize fraction is of similar composition but larger particle size, and contains very
litlle glass.

o

SECONDARY SHREDDER - reduces the
rotary screen oversize material to approximately 2
inches particle size to facilitate maximum recovery of combustibles and to liberate as much nonferrous metal as possible.

.•
SECONDARY AIR CLASSIFIER - sepa. rates tho light combustible materialS liberated by
secondary shredding. These lights are then combined with the light materials from the primary air
classifiers.

o

MAGNETIC SEPARATOR - removes the
weakly magnetic materials from the secondary air
classifier heavy fraction. The remaining heavy
fraction consists of wood, leather, rubber, corrugated board and non-ferrous metals.

o

RESIDUE IZECOVE/ZY

CD

SCREEN - removes fine glass. grit and dirt
from the light fraction of the air classifiers; this
screen undersize will supply the residue r.,covery
subsystem.

CD

COMBUSTIBLE SHREDDER - line shreds
the screen oversize from Screen (10) to 90% less
than 3/4 Inch, discharging refuse-derived fuel
which is pneumatically conveyed to the compactor building for storage and loading.

CD

DUST COllECTOR - removes dust from
the process air. Dust is added to the light combustibles. becoming part of the refuse-derived
fuel fraction.

In Europe particularly Holland, Austria, Italy, Spain and Sweden processing
of solid wastes primarily to recover cellulose fibre is practiced. A
number of potential processes are operating which essentially utilize,
shredding, air classification, screening, density separation and magnetic
separation to recover several grades of paper and metals. In the U.S.A.
the Black Clawson Hydrasposal process has been developed. Mixed municipal
wastes are repulped with water, while heavy organics, and inorganics are
separated by density differences and magnets. The resultant product can
be recycled for low grade paper manufacturing. A typical 2,000 tpd
facility operates at Hempstead, New York. Because of a lack of a suitable
low grade paper market the plant has been converted to the production of
refuse derived fuel. A review of the process economics for recovery of
cellulose fibre indicates that a large facility processing 200 tons/day
would cost approximately $22.00/ton processed including residual disposal (Approximately 2/3 by weight of the plant input). Considering that the
repulped paper could be sold @ $20/ton the costs of operating a mixed
municipal refuse recovery plant where cellulose fiber recovery is the
main objective would be about $25/ton. At smaller plant sizes the capital
costs and unit operating costs escalate rapidly so that central processing
is probably impractical economically for implementation in communities
of less than 100,000 to 200,000 persons which are also close to recycling
markets or near a high energy demand area., The SWARU process in Hamilton
has been plagued by problems with malfunctioning processing equipment
and has never operated at its design capacity. The pyrolysis/gasification
processes which produce gaseous, liquid or solid fuels are still in the
development stages and it will probably be 15 years before they can
reliably be installed in municipalities.
Mixed Municipal Refuse central processing units would conceivably be
constructed for portions of the Greater Vancouver or Greater Victoria
areas if energy demands and costs greatly accelerate. Probably direct
incineration with the production of steam for use in central heating and
electrical power generation would be the first applications with facilities
designed to recover, ferrous and non ferrous metals and perhaps - glass
in the future. The metal market is highly organized and difficult to
predict but current markets are expected to absorb the potentially
/
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recyclable tonnage of 6,309 tons/year at prices ranging from $30.00 to
$61.00/ton. Rompre (1) expects the market prices and demand for
recyclable materials to rise as energy costs rise rapidly in the
next few years. Mc·Ginnis (12) reviewed the markets and prices for
the above recyclable materials across Canada. The market predictions
and prices agreed qui te favourable wi th those of Rompre (1) wi th a total
expected revenue from sale of 106,095 tons/year of recyclable materials
in B.C. of $5.6 million.
2.10

SECONDARY BENEFITS OF RECYCLING

McGinnis (12), Rompre (1), Sher (~1}, Rattray (5)
have all
discussed the various secondary benefit~ of recycling solid
wastes. These benefits include (i) erergy savings resultinQ from reduced
energy consumption in using recycled material instead of processing
Virgin materials to finished products. e.g. Rattray (5) has shown that
repu1ping waste paper to produce low grade paper can save up to 70% of
the energy which is normally consumed in processing virgin materials to
the same product. Rompre (1) has assessed the energy savings in B.C.
from recycling 106,000 tons/year of paper; glass and tin cans at $1.9
million/year. (ii) pollution control savings in reduced waste water,
air emission, and solid waste contro1costs achieved through using recycled
materials instead of virgin materials. e.g. Rattray (5) has assessed
that reprocessin~ waste paper achieves a 25% re~uction in water ~ollution,
73% reduction in air emission control costs. The Environmental Control
Agency in U.S.A. (20) have assessed the water and air pollution control
costs achieved through recycling paper at $4.00/ton and $25/ton respectively. (iii) reduced solid waste collection, haulage and disposal
costs to the community. These cost savings include operational cost
savin~ of reduced labour force for collection and disposal and reduced
capital expenditures for equipment and land for collection and disposal.
In Vernon (2) and Kelowna (4) these diversion credits have been assessed
at $2l.00/ton and $17.00/ton respectively. These credits are often
directly paid to the recycling agency as a diversion credit by the
municipality to support the recycling efforts. (iv) creation of new
employment opportunities. The recycling operations are very labour
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intensive for relatively unskilled workers who are nonnally most susceptible to unemployment problems. Rompre (13) has stressed the importance
of recycling operations in finding meaningful work experiences for
handicapped persons, and persons being rehabilitated into society after
servin~ . pr<ison tenns.~
~jcGinnis {l2) have estimated ·the additional
employment stimulation through provision of province wide
source separation recycling as 203 positions. Society would nonnally
support these individuals through welfare programs and would not receive
a return from monies expended whereas the recycling activity returns
valuable resources to the market place which would nonnally be lost.
(v) community pride Rompre(l) and Sher (11) have stressed the sense of
community pride which is evident in the enthusiasm which the persons
involved in recycling generate in their respective communities. Few
programs ~nab1e private citizens to participate to such an extent in
solving a major societal problem such as pollution control. The level
of participation by volunteers in recycling programs tends to confinn
the value of community pride.
(vi)

improved pollution control and environmental health through
recycling

(vi i)

increased awa reness of the comlllJni ty of envi ronmental
problems

(viii)

Conservation of resources Rattray (5) has estimated the
percent savings in water, forest resources, mineral ores etc.
achieved through recycling paper, glass and metals. Rompre (1)
and Sher (11) have stressed the need to conserve increasingly
scarce forest, water and mineral and land resources ,

2.11

CONSTRAINTS OF RECYCLING

Sher and Goodacre (11), Rompre (13),~kGinnis_ (12), have outlined
the constraints tha~ exist in implementing- soUd -waSte recycl ing
progrdms.
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lack of capital funding programs
(i i)
need for municipal and senior government operational subsidies
(i i i)
dependance of communities on existing solid waste disposal
technology
small size of B.C. communities
(iv)
(v)
long distance to recyclable material markets
(vi) -:]' resistance to use of recycled material
(vii) ~lack of educational programs on the benefits of recycling and
costs
(viii) ~ lack of senior government leadership to encourage recycling
tax incentives to use vi rgi n material s
(i x)

(i)

I

IJ

The existing recycling operations cannot demonstrate a direct economic
benefit for their operations and therefore the traditional financial
institutions will not provide necessary capital to purchase equipment
and facilities necessary for recycling operations. No government programs
are available to fill this need. The secondary benefits such as energy,
pollution control, resource conservation savings are evident to municipal
and senior government who could justify subsidies but the existing
programs are not uni form from communi ty to communi ty nor adequate to
account for the considerable savings claimed. Currently the individual
communities are not aware of the extent of these benefits and largely
have a significant investment in disposal oriented solid waste management
systems. They are reluctant because of. lack of information on the
beneficial impact of recycling on their existing systems to support
recycling programs financially. The lack of senior government leadership
in promoting and informing local governments of these benefits and
supporting recycling on the basis of energy savings etc. in an aggressive
manner has slowed down the progress of recycling in the province. Many
communities in B.C. are too small to generate sufficient solid waste
quantities to justify recycling operations solely for that community.
The distance to markets for many B.C. communities isolated in mountain
valleys has held up recycling because of high transportation costs.
Many industries which could utilize recycled materials are reluctant to
do so because they are fearful of poor quality control on recycled
material and the effect on their manufactured product. These industries
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also currently benefit from tax structures which encourage the use of
virgin materials over recycled materials so that resource development
industries such as the forest industry and mining industry are encouraged.
In addition to these constraints Rompre (11) also suggests that the low
technology source separation operations have suffered from a lack of
government sponsored research and development programs for such items as
processing equipment, systems engineering, and collection vehicle design
which would reduce the unit costs of source separation recycling.
2.12

INCENTIVES TO ENCOURAGE RECYCLING

The Recycling Council of B.C. (1), Sher and Goodacre (11) have proposed
a number of strategies which could be applied to stimulate and maintain
recycling efforts in British Columbia. First to educate the cqmmunities
of B.C. to the true cost of existing programs of solid waste management
the Ministry of Environment should institute a uniform record keeping
program to gather factual data on costs of solid waste management. Once
the true costs are established the benefits of recycling will become
evident. The provincial government should show leadership in encouraging
recycling by instituting financial assistance programs for capital and
operating funds for recycling organizations equivalent to the benefits
from solid waste disposal savings, energy and resource conservation,
employment benefits, pollution control savings etc •
.lvJcliinnis (lL)' have suggested that the constraints imposed by small
community size can be surmounted by developing regional systems serving
several communities. The high cost of transportation could be reduced
by allowing commercial truckers to lower tariffs for recycled materials
in locations where backhau1s are scarce for the trucking industry.
Legislation could also be developed requiring municipalities to investigate
and employ the technology where economics indicate its feasibility. As
well legislation could provide tax incentives to industry using recycled
materials. Research and development programs could be implemented by
the senior governments which are directed at developing more efficient
processing equipment and systems for handling recyclable materials.
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2.13

FUTURE TRENDS IN RECYCLING

Rompre (1), Sher (11), Alberta Environment (7), Mechler (16), have all
addressed the future for resource recovery in Canada and British Columbia.
As energy prices rise, and raw materials become more scarce and expensive,
the incentive to recycle paper, glass, metals, plastic and rubber will
increase both for manufacturers and municipalities. For most areas of
British Columbia, source separation techniques appear to be the most
viable although central processing and energy recovery may prove
feasible for large metropolitan areas around Vancouver and Victoria.
The R.C.B.C. is encouraging the development of curb-side pick-up
operations for recovery of paper, glass and metals since participation
levels and recoveries of materials are relatively high. A trend is
developing for municipalities to participate in recycling as a part
of their solid waste management plan as evidenced by the success of
recycling in the Capital Regional District and Okanagan-Similkameen.
As the costs of refuse collection and disposal increase and land costs
of potential sanitary landfill sites increase, the municipal
administration will be more willing to provide diversion credits
for recycled material. Market research and development by such
organizationsasR.C.B.C. will probably result in more stable prices
for recycled materials because of the wider markets available.
As well, additional markets for plastic, aluminum, rubber will
develop.
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SECTION 3
EXISTING BRITISH COLUMBIA OPERATIONS
3.0

SCOPE

This section presents a compilation of data secured through three questionnaires developed for this study and a review of literature on recycling
in British Columbia. Information was also gathered through numerous
discussions with people involved in recycling and at-source separation
in B.C., including personnel from the Waste Management Branch.
This section examines existing municipal disposal practices, recycling
activities, materials recycled, markets, current and potential quantities
cash values for recyc1ab1es, and intangible benefits of recycling.
Finally constraints on recycling and possible relief measures are discussed.
Tables 3.1, 3.2 and 3.3 list the recycling groups, the municipalities
and regional districts, and the buyers of recycled materials respectively,
who were contacted during the course of this study.
3.1

EXISTING MUNICIPAL DISPOSAL PRACTICES

3.1.1

General

Most B.C. municipalities display a remarkable uniformity in the methods
used to collect, haul and dispose of their soi1d wastes. These practices
are listed on Table 3.4. It is standard practice throughout British
Columbia for the municipal government to provide waste collection,
haulage and disposal. In many cases the disposal function and sometimes
the collection and haulage is perfonned by regional district staff.
Sixteen of the 22 municipalities surveyed (73%) have their own municipal
collection crews .. However, in only 3 cases is the municipality solely
responsible for solid waste collection. There are 4 cases where private
operators are solely responsible for waste collection. In the majority
of communities, all residential wastes and some proportion of commercial
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TABLE 3.1
RECYCLING GROUPS CONTACTED

Regional Recycling, Victoria
Vernon Recycling
Prince George Recycling
Hornby island Recycling Depot
Nanaimo Recycling Depot
(SPEC

Ridge Meadows - SPEC Recycling, Maple Ridge
Pollution and Environmental Control Society)

= Scientific

Chilliwack Recycling Association
Mission Workshop Recycling
New Life Recycling, North Vancouver and West Vancouver
City of Vancouver Recycling
Boundary Conserver Society, Grand Forks
Kutenai Conserver Enterprise Society, Nelson
Penticton Regional Recycle
Ke1own a Recyc 11 ng Soci ety
Princeton recycling (SPEC)
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TABLE 3.2
MUNICIPALITIES AND REGIONAL DISTRICTS CONTACTED

Town of Princeton
City of Prince George
City of Penticton
Ci ty of Vernon
City of Grand Forks
District of Esquimalt
District of Oak Bay
Ci ty of Victoria
. District of Saanich
Comox-Strathcona Regional District
Nanaimo Regional District
Ci ty of Nanaimo
City of Port Coquitlam
District of Pitt Meadows
District of Maple Ridge
District of Chilliwhack
District of Mission
City of North Vancouver
District of North Vancouver
District of West Vancouver
City of Vancouver
Capital Regional District
Ci ty of Kelowna
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TABLE 3.3
BUYERS OF RECYCLED MATERIALS CONTACTED
Armstrong Paper Products Ltd.
Community Paper Recycling Ltd.
Excelsior Paper Stock Ltd.
International Paper Industries
Metro Paper Salvage Ltd.
Superior Recycling Ltd.
Allan Paper Stock Ltd.
Fibres International Inc.
Independent Paper Stock Co.
I. & B. Enterprises Inc.
Econofibre
Econo
National Cellulose
Wenatchee Paper
Belkin Paperboard Ltd.
Consumer's Glass Co. Ltd.
Domglas Inc.
ABC Metal Recycling Ltd.
Burnaby Metal Recycling
Cleansteel Products Ltd.
Felix Salvage & Exchange Ltd.
Knox Mountain Metals Ltd.
Richmond Steel Recycling Ltd.
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TAB L E 3.4

.

MUNICIPAL SOLID WASTE COLLECTION AND DISPOSAL PRACTICES

LOCA TION
Capital Regional District
District of Chilliwack
Comox-Strathcona Reg. Dist.
District of Esquimalt

w

O'l

City of Grand Forks
District of Maple Ridge
District of Mission
Nanaimo Regional District
Ci ty of Nanaimo
City of North Vancouver
Di s tri ct of North Vancouver
District of Oak Bay

COLLECTION AGENCY
MUNICIPAL
PRIVATE
X
X
X
X

X
X
X
X
X

X
X
X

X
X
X
X
X
X
X

City of Penticton

X

District of Pitt Meadows
City of Port Coquitlam
City of Prince George
Town of Princeton
District of Saanich

X
X
X
X
X

X
X
X

City of Vancouver
City of Vernon
City of Victoria

X
X

X

X

District of West Vancouver

X

X
X

COLLECTIUN
FREQUENCY
(times/wk.)
N/A
1
N/A
1
1 &2
N/A
1
N/A
1
1
1
I-sulTll1er
2-winter
l-resi denti al
2-business
N/A
1
1
1
I-summer
2-winter
1
1

HAUL
DISTANCE
, (miles)

LANDFI LL
SI ZE
(acres)

LANDFILL
LI FE
EXPECTANCY

40
40/10
N/A

3-4 yrs.
10-12 yrs.
N/A

N/A
N/A
12

40
10
10
7.5
32
320
N/A
35
N/A

3-4 yrs.
5 yrs.
o yrs.
5-7 yrs.
6-10 yrs.
N/A
N/A
N/A
N/A

3

54

9

5/1
8

3 (to transfer station)
2
N/A
8
8
8

N/A
5
6
1

N/A
N/A
120
20.5
40

11

12.5
3.3

-

5 yrs.
N/A
3 yrs.
5 yrs.
50 yrs.
2-4 yrs.

1,100
15

40 yrs.
7.5yrs.

1

N/A

40

3-4 yrs.

N/A

5

35

N/A

and industrial wastes are collected by the municipality with private
operators handling primarily commercial and industrial wastes with some
apartment collection.
Wastes are normally collected by packer trucks once per week. A few
municipalities use loose fill collection in pick-up or larger trucks.
The trucks haul an average of 6.1 miles directly to the sanitary land
fill site.
All the municipalities surveyed use sanitary landfill as their only
means of disposal of solid wastes. To our knowledge, the only exception
in the province is the Cowichan Valley Regional District which uses
incinerators to dispose of its solid wastes.
A disturbing observation on solid waste disposal is the short life
expectancy of most of the landfills surveyed. With the notable exceptions
of the City of Vancouver (40 years) and the Town of Princeton (50 years),
the average life expectancy of these landfills is only 6 years. This
short life expectancy was noted by most municipalities as their most
pressing solid waste management problem. Active searches were on-going
for suitable replacement sites which appeared to be further away from
the municipality than the current disposal sites. Because of the increased
distance to disposal sites the costs of haulage can be expected to
increase dramatically within the next 4 to 6 years. These municipalities
also will be undertaking large capital expenditures for land purchase
and initial site preparation within the next few years.

The only preparation of wastes is compaction by the collection vehicles. A
few of the municipalities use steel-wheeled compactors at the landfill sites
but bulldozers appear to be in more common use.

3.1 .2

Generation Rates

Solid waste generation rates were calculated from the data received from
17 municipalities. These rates are shown on Table 3.5.
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TABLE 3.5
B.C. MUNICIPALITIES
REPORTED UNIT SOLID WASTE QUANTITIES COLLECTED
POPULATION

SOLI D WASTES
ton/year

UNIT GENERATION RATE
1b/capi ta/day

City of Prince George

65,000

26,000

2.19

City of North Vancouver

35,000

8,200

1.28

District of North Vancouver

65,000

28,797

2.42

Port Coqui tl am

26,000

8,100

1. 70

Oak Bay

18,000

3,000

0.90

Mission

14,000

5,621

2.20

City of West Vancouver

37,145*

13,500

1.99

District of Chilliwack

37,055*

25,000

3.70

Ci ty of Nanaimo

48,200* )

5,280 )
1.87

)

)

Regional District of Nanaimo

25,800* )

20,000 )

City of Penticton

21,345*

13,376

3.43

District of Saanich

73,385*

16,500

1.23

350,DOO*

106,000

1. 66

31,000*

18,100

3.19

230,000*

159,500

3.79

Langley

45,000

19,879

2.42

R.D. of Comox-Strathcona

22,500

21,000

5.20

City of Vancouver
Ci ty of Vernon
Capital Regional District

* Population extracted from sources other than questionnaire.
-Average = 2.45;

Minimum = 0.90;

Maximum = 5.20.
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There is no obvious median or modal generation rate. The rates are
almost a continuous function with an average of 2.45 1bs per capita per
day. There is no correlation between population and generation rate,
(coefficient of correlation less than 0.01). Those communities surveyed
with populations in excess of 50,000 had an average generation rate of
2.2 1b/capita/day while those with populations less than 50,000 had an
average generation rate of 2.6 1b/capita/day. Lower Mainland municipalities had an average generation rate of 2.7 1b/capita/day.
The variation in generation rates is likely a function of what is actually
measured, i.e. only residential wastes or the total of residential,
commercial and industrial wastes. As well it depends upon the percentage
commercial, industrial, residential development in a community. For
example, the quantities for municipalities within the Capital Regional
District, i.e. for Esquima1t, Oak Bay, Saanich and Victoria, vary from
0.9 to 2.5 1b/capita/day with an average of 1.65 1b/capita/day. These
are probably the result of measuring residential refuse only while the
overall Capital Regional District figure of 3.8 1b/capita/day is a
measurement which includes commercial and industrial refuse hauled to
the Hartland Road sanitary landfill site.
A review of the literature on rates of generation of solid wastes in
North America shows per capita solid waste quantities varying from 1.0
to 5.0 1bs/capita/day. As discussed above, this is a function of the
measurement point. Bird and Hale (6) in a survey of municipalities
across Canada reported that for communities of over 100,000 persons the
average municipal solid waste generation rate was 2.9 1b/capita/day.
The Recycling Council of British Columbia (1) has suggested that for
communities of under 50,000 population a generation rate of 2.2 1b/capita/day
could be utilized. This is relatively close to the 2.6 1b/capita/day
observed in our questionnaire survey. For communities over 50,000 the
Recycling Council of British Columbia suggests that a generation rate of
3.6 1b/capita/day be utilized to account for differences in buying
habits and life style between large cities and rural towns. Our survey
data does not support this higher figure for cities but the survey data
does not include the amount of private collection carried out at businesses
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and industry in the metropolitan areas. Nor does it review in detail the
amount of recycling currently carried out by various industries themselves,
e.g. paper recyclers in B.C. who often have their own network of paper
collection and drop offs. Therefore the per capita generation rates
used for calculations of recyclable quantities in this report will be:
2.2 1b/capita/day - Communities less than 50,000 population
3.6 1b/capita/day - Communities greater than 50,000 population
Based on the average generation rate of 2.2 1b/capita/day there will be
approximately 1,050,000 tons of solid waste generated in B.C. municipalities in 1980.
3.1.3

Solid Waste Collection Haulage and Disposal Costs

In order to assess the impact that existing and future recycling operations could have on the costs of solid waste handling in British Columbia
it is important to determine the current costs of these activities.
Data on solid waste collection costs extracted from municipal questionnaires is summarized on Table 3.6. The average collection cost for
residential collection during 1979 was calculated as $35.57/ton and
varied from $ll.5l/ton in Chilliwack to $82.00/ton for the Town of Oak
Bay. The highest costs of collection were recorded for municipalities
in the Victoria area, i.e. Oak Bay, Saanich, Esquimalt where backyard
collection is prevalent. It is difficult to separate out the actual
collection costs from the haulage costs to the landfill site. The City
of Victoria did provide data on their haulage costs which ammounted to
$3.18/ton for 1979. These costs were separated because a transfer
station is utilized in Victoria to receive wastes from collection vehicles
from Victoria, Oak Bay and Esquima1t. A contractor hauls to the disposal
site. The haulage for Victoria respresents only 10% of the collection
and haulage costs. In the City of Edmonton a detailed analysis of
collection and haulage costs was undertaken. It was established that
the percentage costs of haulage varied with the distance from the landfill
site so that for communities with a haul distance of 5 miles the haulage
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T AS L E 3.6
B~C~

MUNICIPALITIES

UNIT COSTS OF SOLID WASTE COLLECTION
POPULATION
SERVED

SOLI D WASTES
COLLECTED
tons/year

COLLECTION
COST TOTAL
$

UNI T COLLECTION
COST
$/ton

Victoria

65,551

43,067*

1,184,895

27.51

Vernon

15,000

18,100

323,619

17.88

Prince George

65,000

26,000

1,045,430

40.20

North Vancouver

35,000

8,200

325,000

39.63

District of North Vancouver

65,000

28,797

725,000

25.18

Esquima It

15,055

2,700

179,720

66.56

Saani ch

73,385

15,000

858,000

57.20

Port Coquitlam

26,000

8,100

296,237

36.57

Oak Bay

18,000

3,000

246,000

82.00

8,750

126,000

14.40

126,000

22.42

1,144,377

12.17

MUNICIPALITY

Mapl e Ri dge
Mission

14,000

5,621

Burnaby

142,000

93,294*

4,400

1,766**

23,003

13.03

10,000

4,015**

46,200

11. 51

Cache Creek

1,200

482**

30,519

63.30

Kimberley

7,500

3,011**

79,250

26.32

Nelson

9,435

3,788**

162,060

42.78

Smithers

4,700

1,686

90,099

53.43

Terrace

13,000

123,760

23.71

Bums Lake
City of Chilliwack

5,219**

Avg.
r~i n.
Max.
* estimated at 3.6 lb/capita/day
** estimated at 2.3 lb/capita/day
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=
=
=

35.57
11.51
82.00

costs were only 12% of the total collection and haulage costs while for
haul distances of 15 miles 30% of these total costs were haulage costs.
In Victoria the haulage distance is approximately 9 miles as shown on
Table 3.4. Therefore from the Edmonton data it would appear that about
20% of the costs should be haulage costs. It is important that the
difference between haulage and collection costs be understood since for
every ton of material diverted from disposal by recycling it is realistic
that the recycling operation be credited with achieving an economic
saving for disposal and haulage in direct proportion to the amount of
material recycled. This is realistic since each ton diverted saves
space and labour at the disposal site and reduces the number of trips
and size of haulage fleet. However, for collection the costs are more
related to the route traversed, i.e. size of community rather than
amount of materials handled. Therefore a reduction in tonnage handled
achievable through recycling efforts probably only reduces the collection
costs by approximately 20% as shown in our analysis in Appendix B.
Disposal cost data for the municipalities which responded to our questionnaire are tabulated on Table 3.7. These costs varied from $2.40/ton to
$17.30 per ton with the average operational cost for sanitary landfilling
calculated as $7.95/ton. There did not appear to be a definite relationship between community size and cost of solid waste disposal.
The above unit costs for collection, haulage and disposal do not include
the cost of capital items for collection and haulage fleets and equipment
land and facilities for disposal. These costs can be a significant
portion of the total costs of solid wastes handling and disposal. In.
order to obtain a reasonable idea of how these capital items would
effect costs, an idealized collection, haulage, and disposal system was
conceived for a municipality of 20,000 persons and the operational and
capital costs calculated at 1980 prices. The capital items were amortized
over an appropriate number of years representative of their useful life.
The resultant costs of collection, haulage, and disposal assuming disposal
in a sanitary landfill located 10 miles from the center of the community
are shown below.
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TAB L E 3.7
UNIT COSTS OF SOLID WASTE DISPOSAL BY SANITARY LANDFILL

MUNI CI PAUTY
R. D. of Comox-Strathcona

POPULATION

SOU DWASTES
COLLECTED
tons

DISPOSAL
TOTAL COST
$

DISPOSAL
UNIT COST
$/ton

22.500

21.000

80.000

3.81

8.750

30.700

3.51

Map le Ri dge
City of North Vancouver

35.000

8.200

52.000

6.34

District of North Vancouver

65.000

28.797

222.000

7.71

Prince George

65.000

26.000

160.160

6.16

Vernon

31.000

18.100

120.708

6.67

Langley

45.000

19.879

47.712

2.40

Burnaby

142.000

93.294*

319.995

3.42

40.000

16.060**

83.100

5.17

Kimberley

7.500

3.011**

50.000

16.61

Nelson

9.435

3.788**

57.942

15.,30

Terrace

13.000

5.219**

46.960

9.00

Fort St. John

25.000

10.037**

173.319

17.30

District of Chilliwhack

Average
Maximum
Minimum

* estimated using 3.6 lb/capita/day
** estimated using 2.2 lb/capita/day
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7.95
17.30
= 2.40

=
=

COSTS IN $/TON

Collection
Haul age
Di sposal
Total

Operating
12.58
6.09
5.19
$23.86

Capi tal
2.47
2.47
4.23
$9.17

Total
$15.05
8.56
9.42
$33.03

It is interesting to note that the collection and haulage costs (minus
Capital items) for the City of Vernon were reported as $17.88/ton while
our idealized system costs were estimated as $18.67 for the same items.
Similarly the calculated operational costs for disposal were $5.19 in
comparison to $6.67 for the same items in the City of Vernon. It is
apparent that capital cost amortization amounts to approximately
27% of
,
the total costs of solid wastes handling.
Using average cost data from Table 3.6 and 3.7 interesting statistics
can be generated as estimated annual solid waste collection and disposal
costs for the province of B.C. as follows.
total solid wastes generated 1,051,127 tons/annum
collection and haulage cost @ $35.57/ton = $37,388,587/annum
disposal cost @ $7.97/ton = $8,356,459/annum
Total cost collection and disposal = $45,745,000/annum
These costs are exclusive of capital amortization costs of disposal
which could conceivably raise the solid waste disposal bill to $59.5
million/annum.
3.1.4

Diversion Credit for Recycling Solid wastes

Recycling solid wastes removes solid wastes from the normal municipal
collection, haulage and disposal system. Economic savings are generated
in each phase of solid waste handling in the following ways.
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Collection - reduces amount of material to be collected if at source
separation is practised.
reduces amount of equipment required to service a particular
city.
reduces size of labour force
2.
reduces time of collection trips by each vehicle to cover the
3.
route
- Savings of up to 20% may be anticipated in reducing the solid waste
quantities collected by 10% - 30% through at source-separation recycling.
l.

Haulage - recycling reduces the amount of solid wastes to be hauled.
1.
reduces size of haulage fleet
2.
reduces number of trips to disposal site.
At source separation and recycling reduGes haulage costs in direct
proportion to the amount of material recycled.
Disposal - recycling by both at source separation and central
processing technique reduces solid waste quantities for
disposal.
1.
lengthens lifetime of disposal site
2.
reduces volume of wastes to be filled
In the long term recycling reduces costs in direct proportion to the
amount of material recycled. In the short term this is not true because
equipment and manpower is committed to landfilling and reduction in
waste volumes does not decrease these associated costs proportionally.
Utilizing costs generated for the idealized disposal system conceived
for 20,000 persons, the following diversion credits were established as
a function of community size.
Population Level
o - 20,000
20,000 - 60,000
greater than 60,000

Diversion Credit $/Ton
26.25
21.00
15.75
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These diversion credits will no doubt increase with time as the costs
for energy, labour, manufactured goods increase. But, for the purposes
of modelling recycling benefits in the province the figures above can be
utilized.
Diversion credits for recycled material are not universal throughout
B.C. Current practice in B.C. is as shown on Table 3.8.
Seven municipal governments currently recognize through diversion credits
the effect of recycling on reducing their costs. For example the City
of Vernon provides $21.00/ton. Okanagan Simi1kameen Regional District
provides $29.00/ton; refuse collection is contracted out at $35/ton in
Four of the municipalities provide
Penticton and surrounding area.
credits which are in a similar range and could be considered as representative of diversion credits for communities of 20,000 to 60,000 persons.
The remaining two communities provide a credit which is probably representative of their calculated disposal costs, only, with no consideration
for capital costs. Most of the municipalities provide the credit only
up to a maximum tonnage annually, e.g. Vernon 1,500 tons/year. Probably
this is so that they can more easily plan and control their annual
expenditu res.
3.2

EXISTING RECYCLING OPERATIONS IN BRITISH COLUMBIA

3.2.1

General

At the present time there are 15 recycling operations in British Columbia
which are engaged in recycling materials from municipal solid wastes
following source separation in the home. The recycling association
names, addresses and key contacts are listed in Table 3.9 and the geographical location of these operations is shown on Figure 5.1. Typically
these operations have been initiated by a group of concerned citizens
who form a non-profit association for the purpose of diverting useful
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TAB L E 3.8
SOLID WASTE DIVERSION CREDITS
DIVERSION CREDIT
$/ton

MUNI CIPALITY

Ci ty of Vernon

$21.00

Prince George

$17.00

Regional District of Nanaimo

$8.00

Chi 11 iwack

$5.00

R.D. of Okanagan-Similkameen

$29.00

Kelowna

$17.00

Princeton

$20.00
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TAB L E

3.9

RECYCLING OPERATION - CONTACTS
BOUNDARY CONSERVER SOCIETY
Box 2277
Grand Forks, B. C.
Co-ordi na tor: Bri an Fletcher 442-3411
CHILLIWACK RECYCLING ASSOCIATION
6760 Veddar Road
Sardis, B.C.
VOX 1YO
Co-ordinator: Sue Mitchell 823-6637
HORNBY ISLAND RATEPAYERS' ASSOCIATION
Hornby Island Recycling
Hornby Island, B.C.
VOR 1Z0
Phone: 335-2572 (10:00-2:00)
KELOWNA RECYCLING SOCIETY
1358 Ladner Road
Ke 1own a, B. C.
V1Y 3M2
Phone: 763-0778 (depot)
Co-ordinator: Marianne Viita
KUTENAI CONSERVER ENTERPRISE SOCIETY
202 Vernon Street
Nelson, B.C.
V1L 4E2
Phone: 354-4195
Co-ordinator: Wendy Jones
MISSION RECYCLING SOCIETY
c/o Winnie Wyborn
34577 Ferguson Road
Mission, B.C.
V2V 4J1
Phone: 826-7500
NEW LIFE RECYCLING (sole proprietorship)
1629 Columbia Street
North Vancouver, B. C.
V7J 1A5
Phone: 986-4395
(RCBC Office: 988-6817)
Co-ordinator: (RCBC) Bob Rompre
(New Life) Bruce Culver
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TABLE 3.9, cont'd
OKANAGAN-SIMILKAMEEN REGIONAL RECYCLING
Box 894
Penti cton, B. C.
V2A 7G1
Phone: 492-3356
Co-ordi na tor: Russ Domer
PRINCETON RECYCLING SOCIETY
Box 1180
Pri nce ton, B. C.
VOX 1WO
Phone: 295-6778
Co-ordinator: Mary Bedford
PRINCE GEORGE RECYCLING RESEARCH LTD.
212 - 1st Street
Pri nce George, B. C.
V2N 2H8
Manager: Michael Day
RIDGE MEADOWS - SPEC RECYCLING
25425 Johnson Avenue
Maple Ridge, B.C.
V2X 4A4
Phone: 467-6028
Co-ordinator: Dave Koehn
RECYCLING NANAIMO
c/o Recycling Depot
319 Selby Street
Nanaimo, B.C.
V9R 2R4
Phone: 754-4811
Co-ordinator: Craig Evans
REGIONAL RECYCLING
4026 Borden Street
Victoria, B.C.
vax 2E9
Phone: 479-1015
Co-ordinator: Derek King
VERNON COMMUNITY RECYCLING SOCIETY
4317C 31st Street
Ve rn on, B. C.
President: R. K. Whitney
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materials from the waste stream. In most cases, i.e. 14 out of the 15
recycling facilities, the operations have started as depot type facilities
where residents travel to a central location and deliver separated and
pre-processed paper, glass and tin cans, etc. As the organizations gain
experience with source separation recycling, many of them, (6 out of
current 15,) have converted to curbside pickup operations where separated
wastes are left at curbside in special containers by homeowners and
vehicles collect the recyclable materials. Cur'side pick-up operations
currently operate in Prince George, Nanaimo, Ridge Meadows, Greater
Vancouver (City of North Vancouver, District of North Vancouver), Princeton
and Penticton as shown on Table 2.2
The centralized depots are left
in operation for the curb-side pick-up operations so that those who miss
the collectio~ day can deliver their materials directly. The conversion
to curb-side pick-up is continuing with pilot scale operations serving
portions of the community in Saanich, and West Vancouver with a recently
completed program in Kelowna being considered for full scale implementation.
The curb-side pick-up method of recycling increases the participation
rate of residents and therefore achieves a greater % recovery of recyclable
materials which contributes towards a more profitable recycling operation.
It is interesting to note that two regional districts, Capital Regional
District and Okanagan-Similkameen operate recycling operations as part
of their solid waste management system. New Life Recycling, a private
company operating in North Vancouver and West Vancouver, recycles more
material than any of the other fourteen recycling operations.
Eleven of the recycling associations are member associations of the Recycling
Council of British Columbia. The Recycling Council of British Columbia
is an incorporated non-profit society within British Columbia where aims
are the encouragement of at-source separation of solid wastes and recycling.
It provides advice to its members on operation of recycling operations,
acts as a central marketing agency, coordinates their activities, carries
out liason with government and carries out research into markets and
materials handling. The Recycling Council received five dump trucks
from the Ministry of Highways several years ago. These trucks are used
by member associations at reasonable rental rates. The Recycling Council
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of British Columbia provided a considerable portion of the basic data
utilized in this report.
Section 3.2 provides a brief description of each recycling organization
currently functioning in the province of British Columbia in terms of
method of operations, materials recycled, markets and prices, etc. A
Summary of these operations is provided in tabular form in Appendix B.
3.2.2

Vernon Community Recycling Society

The Vernon Community Recycling Society has been in operation since 1976
and it serves the City of Vernon and environs - approximately an 11 mile
radius around Vernon. The serviced area includes the member municipalities, City of Vernon, District of Coldstream, City of Armstrong,
Township of Spil1imacheen and Electoral Areas A, Band C in the District
of North Okanagan. It is estimated that the total population within
these boundaries is 31,000 persons.
Collection
Recycled material is collected from all commercial establishments,
institutions, and apartments. Individuals deliver recyclable material
to depots and service groups carry out waste material drives. No house
to house pick-up has been operated to date. It is estimated that the
percentage of material collected by each method is as follows; pick-up
(50%), drop-off (20%), recycle drives (28%), municipal drop-off (2%).
Materials Recycled
The materials currently recycled are old news print, old corrugated
cartons, ledger paper and glass. The quantities of each of these materials
recycled during 1979 were old news print 400 tons, old corrugated cartons
434 tons, ledger paper 109 tons, and glass 224 tons - a total annual
tonnage of 1167 tons.
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Facilities
The facilities available to the society consist of the main recycling
depot in Vernon which is situated on 3/8 acre of land with a 1200 ft 2
covered building and an auxiliary depot in the City of Armstrong. the
central depot is leased while the auxiliary depot is supplied by the
City of Armstrong. Equipment owned by the society consists of five
trucks ranging in size from 2.5 to 2.75 tons, a garden shredder and two
low density balers.
Processing
Source separation is practiced in the individual homes. Processing at
the depot consists of:
1. news print shiny paper removal, bundling
2. corrugated cartons - flattening and baling
3.
ledger paper - colour separation, removal of envelope windows and
carbon paper, shredding
4. glass, removal of caps, metal rings, foil, rinsing, colour separation,
breakage
Markets and Transportation
Newsprint is trucked to Econo Industries in Kelowna. Baled newsprint
and boxed ledger paper is trucked to International Paper in Vancouver.
Glass cullet is shipped to Consumer's Glass in Lavington, B.C. using
City of Vernon trucks. The markets are all stable with no opportunity
of exceeding the market capacity.
Financing
Financing of the ongoing operations consists of revenue from sales,
subsidy of operations by the North Okanagan Regional District $2l.00/ton recycled up to 1500 tons/year plus an annual matching grant
from the Province of British Columbia - up to $10,000. Canada Works
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program finances labour. The Extended Opportunity Program through the
Department of Human Resources finances some labour while Provincial
Summer Youth Employment programs contribute funds for short term student
labour. Capital expenditures are paid for by donations from individuals,
associations and corporations.
Personnel
The operation is staffed with a manager and seven full time employees,
two part time employees and twelve volunteers. Socially handicapped
persons are currently carrying out most of the sorting and processing of
recycled material.
Participation
No information is available on the percentage participation of the
community. However, a review of the total annual tonnage recycled of
1167 tons represents a 53% participation rate based upon the percentage
recovery of recyclable components.
Benefits
The recycling program recovers signficant quantities of paper and glass
resulting in an energy savings of 1620 barrels of oil annually. In
addition the program represents a savings in material to be disposed of
at the landfill site of approximately 9.4%.
Future
The recycling society is considering the introduction of recycling
programs for ferrous metals - tin cans in the short term and plastics,
rubber and styrofoam in the long term.
Surveys of the effectiveness of
source separation and curb-side pick-up based on a 2 week study in 1978
showed that of the 123.6 lbs of refuse collected monthly from each home
by municipal solid waste vehicles approximately 72.6 lb or 59% could be
recovered for recycling. This appears to be high and is probably a
result of the short term nature of the studies.
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3.2.3

Regional Recycling Victoria

General
The Capital Regional District, Regional Recycling has been in operation
since 1971. Recyclable materials are delivered to the depot from municipalities and rural areas within the entire Capital Regional District
including the City of Victoria, Saanich, Oak Bay, Esquima1t, Langford,
Col wood , Sooke, Metchosin, Sydney, and Central and North Saanich. It is
estimated that the population within this contributing area is 231,000
persons.
Collection
As shown in the process diagram in Figure 3.1 the main source of materials
is from drop off by individuals at the main depot in Saanich anq at
small sub depots in Sa1tspring Island, Pender Island, James Bay, Fairfield,
Esquimalt, Oak Bay, Langford and North Saanich. Recyc1ab1es are transferred to the main depot in Saanich prior to shipment to markets.
Monthly collection is carried out from apartment complexes and the
parliament buildings. Several large industries such as B.C. Hydro,
C.F.B. Esquimalt and B.C. Telephone drop off waste paper at the main
depot.
Materials Recycled
The regional recycling operation recycles annually approximately 1655
tons consisting of newspaper - 1100 tons, glass - 400 tons, tin can 80 tons, corrugated cartons - 45 tons, ledger and waste paper - 30 tons.
Source separation and preliminary processing at the home is expected.
e.g. newspaper - bundled and tied, with glossy paper and magazines
removed.
corrugated car~board - flattened and bundled
glass - green, brown and clear bottles only, no window glass or
bulb glass
tin cans - washed, flattened, tinned food cans only- no motor oil
cans or bi-metal cans
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Figure 3.1

REGIONAL RECYCLING

INDIVIDUAL DROP OFF

SUB-DEPOTS
in Regional District
-volunteers sort
-staff pack items
into la rge truck

Clean. unbroken.
metal. plastic
removed. bottle
and jars placed
in large receptacle

Staff
s tacks on
pallets.
loaded on
flat deck

A11 an Paper
steck transports
out to paper
manufacturers in
Vancouver**

NOTES:

*
**

Buyer Clean
Steel of
Vi ctori a)
collects

Refi 11 ab1e. rebottles &
jars separated
for refund or
resale
Co lour separate
other gl ass green. amber.
clear

Buyers collect
Bezzo la's Apple
Juice. Babe's
Honey. winemakers. beverag
bottling

Separately crush
each co lour for
cu11et • store
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Oak Bay Municipality
transports cu11et
to Domg1as. Vancouver.
or pri vate hauler to
N.H. Glass. Seattle

u~ab1e

Staff moves
full bins
for storage
in wa rehouse

CPO = Computer Print-Out Paper
Mainly (1) Belkin Paperboard
(2) National Cellulose Insulation Co.
(3) Some overseas sales through International
Paper Co.

waste paper and brown paper bags - bundled separately
- no food containers such as milk containers
Aluminum foil - clean and flattened, rigid aluminum,
all aluminum cans
Faci1 ities
The main depot is a 14,000 ft 2 warehouse leased from the Municipality of
Saanich. Equipment available to the recycling operation consists of an
electric forklift, 2 pallet jacks, 2 hand dollies, 1 barra1 transporter,
1 ton/hr power baler, 1 hand baler, 1 glass crusher, electrically operated
hammermi11. A 1300 ft 2 covered sub depot is located at the Oak Bay
Municipal Yard. The seven other sub depots consist of outside drop-off
points.
Processing
Source separation of materials and pre-processing is carried out by
donors as described in the quality criteria above. Processing at the
main depot consists of the following:
cleaning, removal of metal and plastic,
separation into brown, green, and clear glass,
crushing of each colour categorie
clean flattened cans - stored in bins
tin cans stored in boxes
magazines envelope windows removed - stored
1edger paper glossy paper removed - bundled
newsprint corrugated cartons - flattened, baled (200 1b bales)
glass -

Markets and Transportation
Magazines, newspaper, ledger paper and bales of corrugated cartons are
picked up by Allan Paper Stock Ltd. and transported to several end
users - mostly to Belkin Paperboard, via Community Paper Recycling
Ltd., National Cellulose Insulation Company, and to some overseas sales
through International Paper Company.
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Crushed, colour separated glass in barrels is shipped to Domglas in
Vancouver by Oak Bay Municipality or via private hauler to North West
Glass in Seattle. Aluminum bales, and flattened tin cans are loaded
onto a semi-trailer which is collected by the buyer - Clean Steel,
Victoria.
Personnel
The recycling operation currently operates with a full time staff of
four. Three part-time workers are available financed by the Department
of Human Resources for 20 hours per week. Usually there are 2 part time
workers carrying out assignments under the Community Service Program of
the Attorney General 's Department. As well a school work experience
part-time worker is utilized.
Financial
Since Regional Recycling is a municipally operated facility the financial
information is public. In Section 3.2.1~the-annyal budget is provided in
detail. During 1979 the main sources of revenue were revenue from sales
at $27.20/ton average, municipal support of $27.35/ton, and a provincial
which provided $6.04/ton. Labour costs of $40.59/ton
matching grant
were the greatest cost which was mostly directed at processing. Transportation costs of $8.76/ton average were low because paper is picked up by
Allan Paper Stock.
Participation
Estimates of participation at the present time by the Capital Regional
District range from 5% to 20% of the C.R.D. population (4). A 1979
telephone survey revealed that 19% of the residents of Saanich were
recycling tin cans, 28% bottles, 46% papers. Based on the annual tonnage
recycled of 1655 tons and an estimated recyclable tonnage of 16,222 tons
it would appear that 10% of the population is participating in the
recycling process. However, the information for Saanich is probably
realistic because the main depot is located in Saanich which makes it
more convenient for these residents to participate.
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3.2.4

Nanaimo Recycling Society

General
This non profit society is recycling material obtained from the City of
Nanaimo (population 42,000 persons) and the regional district (18,000
persons).
Collection
Newspaper and corrugated paper is obtained by individual drop off at the
recycling depot, by curb-side pick-up from approximately 13,000 homes
and by paper drives organized by service clubs. It is estimated that
the contribution to the total recycled material is 40% from drop-off,
40% from curb-side pick-up and 20% from paper drives. The curb-side
pick-up is carried out using a recycling society vehicle which follows
the municipal collection route.
Materials Recycled
During 1979 the quantities of material recycled were 420 tons of old
newsprint, 240 tons of old corrugated cartons, 24 tons of ledger paper,
48 tons of mixed waste paper and·24 tons of kraft paper, i.e. 756 tons
of paper total. Tin cans are also collected and stockpiled at the
disposal site. Wine bottles are collected and recycled locally to juice
manufacturers.
Facilities
The recycling society rents a 5,600 ft 2 warehouse. They own a 3/4 ton
pick-up truck and lease two corrugated paper balers.
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Processing
At the depot the newsprint is separated from corrugated cartons. Magazines are removed from the newsprint which is bundled and stored in
overseas containers. Corrugated paper is baled into 300 lb and 500 lb
bales and stored for shipment.
Markets and Transportation
The main markets for the paper are insulation companies in Vancouver,
Community Recycling in Burnaby or International Paper in Vancouver. The
recyclable paper is sold on the spot market for the best price. The
method of transport depends upon the spot market - for the newsprint the
buyers usually pick-up in their own vehicles or via a transport company.
In other cases, e.g. - corrugated cartons the recycling society pay
local cartage firms approximately $lO/ton for haulage to Vancouver.
Financing
The main sources of revenue are:
1.
revenue from sale $48.00/ton for newsprint, $20.00/ton for
mixed waste, $56.00/ton for corrugated cartons
2.
municipal diversion grant of $8.00/ton from the regional
district
3.
matching grant from the provincial government approximately
$3,200.
Assistance in financing the operations is also derived from salaries
paid to incentive workers by Human Resources Department, manpower from
Corrections Branch of the Attorney General's Department. Initially
Canada ~orks grants totalling $45,000 were obtained to establish the
society.
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3.2.5

Prince George Recycling Ltd.

General
Prince George Recycling Ltd. serves the City of Prince George which
currently has a population of 71,100 persons.
Collection
The company operates a curb-side pick-up service every second weekly
garbage collection for about 11,500 households. (40,250 persons estimated)
and a drop-off depot. The operating staff estimates that the participation rate in the curb-side pick-up area is approximately 28%.
Materials Recycled
During 1979 a total of 468 tons were recycled, consisting of 208 tons of
newsprint and 52 tons of ledger paper, 52 tons of corrugated cartons, 52
tons of glass containers, 52 tons of flattened tin cans, and a quantity
of styrofoam insulation.
Facilities
An 864 ft 2 covered warehouse is rented and utilized for storage of
materials and approximately 1.5 acres of land are available at the site.
A ~ ton pick-up and a 3 ton stake truck are utilized for collection. No
processing equipment other than manual equipment is available for
processing at present. Purchase of a baler, fork lift, paper shedder,
glass crusher and metal baler are contemplated.
Processing
Processing consists of separation of material following collection,
manual smashin9 of glass in crates following colour sorting and metal
removal, storage of tin cans, kraft and ledger paper in crates and
stacking of newsprint.
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Markets and Transportation
Old newsprint is transported to cellulose insulation manufacturers in
Kelowna and Vancouver by truck or rail. Freight to Kelowna is paid by
the purchaser, and freight to Vancouver is paid by the depot. Glass is
shipped by road or rail to Lavington with transportation at $15/ton paid
by the depot. Tin cans are shipped to Clean Steel in Vancouver by the
depot at $40/ton. Styrofoam is shipped to a loca·l insulation manufacturer
in Prince George using depot vehicles.
Financing
The recycling operation is financed by revenue from sales of approximately
$39/ton average, and a diversion credit of $17/ton, Assistance is also
provided by community service workers (Attorney Generalis Department)
and volunteer labour.
3.2.6

City of Vancouver Recycling

The City of Vancouver Recycling Depot has been operating for 7 years as
a sole proprietorship, managed by one man with occasional part time
help. The manager lives at the site, which is behind the Vancouver
Municipal Yards, in a converted school bus. There is no power at the
site. The manager has an agreement with the City for free use of the
premises in exchange for revenues from the sale of metals; the City
maintains the yard. The manager supplies his own pick-up truck for
transportation of some recyclables to markets.
There is no equipment at the site. The only storage is the pick-up
truck and some partly covered (open-walled) shed space for metals.
Recyclables are dropped off 7 days a week at a steady drop-off rate.
Items handled are: newspaper (240 tons/year), phone books, bottles and
jars, flattened cans, aluminum, scrap metals, and cardboard.
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The operation is quite small, labour intensive, and not very sophisticated.
Sources of funds are solely from sales, $11,000 in 1979. Expenses are
mostly waybills for transportation and some labour costs. Total expenses
in 1979 were $8,000.
City of Vancouver Recycling is currently receiving $38/ton for newspaper;
$22/ton for corrugated; (because it is classified as waste paper, only)
and $35/ton for cullet. The price received for scrap metals was not
divulged.
3.2.7

Mission Workshop Recycling

The Activity Centre for the Han~icapped, a non-profit society, was
assisted in 1980 by an Ottawa based cons~lting firm, SPAR Systems, hired
by the Federal Department of Health and Welfare in setting up a recycling
program in conjunction with their sheltered workshop in Mission. Other
aspects of the workshop include construction of wooden toys, furniture,
plastic flowers, etc.
Staff consists of one manager, 2 full time workers, 2 incentive workers,
and 22 mentally handicapped persons. Newspapers, ledger, and corrugated
are their main recyclables, with their principal market being Community
Paper Recycling Ltd. in Vancouver~
The Recycling workshop has the use of a baler, a truck, and a pallet
jack for hauling bales. The workshop is being received enthusiastically
by the local community and commercial operations. I,Participation is
reportedly good. The recycling workshop expects to enter other aspects
of recycling (glass, cans) in the future.
The recycling operation is also a training program for handicapped
people. Training the staff to work with the handicapped is another
aspect of the operation. Major constraints of the operation are: high
freight rates to Vancouver, inadequate funding, inefficient processing
and facilities.
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The Mission Workshop Recycling will move to better accommodations in
December 1980. No data was available on the amount of materials recycled.
The activities of another group, the Mission Recycling Society, are
being amalgamated with those of this organization.
3.2.8

New Life Recycling Ltd.

New Life Recycling Ltd. is a private limited company which operates the
largest recycling operation in British Columbia serving an estimated
132,580 persons in the City of North Vancouver, the District of North
Vancouver and the District of West Vancouver.
Collection
New Life provides curb-side pick-up for paper, and cardboard for 16,000
homes in the district of North Vancouver. They are currently carrying
out a pilot scale curb-side pick-up program for West Vancouver for about
1300 homes for paper, glass and flattened tin cans. They also operate 3
drop off depots on the north shore of Burrard Inlet. It is estimated
that about 90% of their materials are collected from curb-side and 10%
from the depot operations. The collection trucks follow the regular
garbage trucks route.
Materials Recycled
Since paper is the most profitable material, the emphasis has been on
collecting paper and cardboard. A total of 4,116 tons of waste materials
are recycled annually of which 3,600 tons or 87.5% is old newsprint, 120
tons are old corrugated cartons, 60 tons are ledger paper, 300 tons are
glass and only 48 tons are tin cans.
Processing
New Life recycling is well set up for sorting and stacking newsprint.
The newsprint is stored in overseas shipment containers. Glass is
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colour sorted and crushed mechanically and stored in 45 gallon drums.
Flattened tin cans are examined and stored in 300 lb capacity wood tote
boxes.
Facilities
New Life operates a collection fleet Qf five 2 and 3 ton radio equipped
trucks for paper pick-up. As well, they operate a Heil packer truck
which is used to collect and compress cardboard cartons for delivery to
markets directly. Processing equipment at a leased 3,300 ft 2 warehouse
consists of a mechanical glass crusher and fork lifts.
Markets and Transportation
New Life is located very close to their markets. Newsprint, which is
sold to markets in Korea and other overseas locations, is delivered in
overseas containers'directly to the dock. Corrugated cartons are collected
and transported to Community Recycling in Burnaby loose in the truck
(compactor). Glass is transported to Domglas in Burnaby and metals are
transported to ABC Recycling in Burnaby using New Life vehicles.
Financing
Since this is a limited company the financial information is proprietary.
However the total revenue is from sale of recycled materials which is
estimated at approximately $35/ton average. No support is provided from
municipal or provincial sources.
3.2.9

Kelowna Recycling Society

General
Kelowna Recycling Society is a non profit society serving approximately
55,000 persons in the city and 30,000 ~rsons in the greater Kelowna
area.
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Collection
Kelowna is a depot type operation but corrugated cartons are collected
from the commercial establishments in the city. A very successful pilot
scale curb-side pick-up operation was run which reportedly resulted in
approximately 76% participation of the residents in a 330 home test
area.
Materials Recycled
A wide variety of materials are recycled (1620 tons/year total) consisting

of 300 tons of newspaper, 720 tons of corrugated cartons, 60 tons of
fine paper, 180 tons of glass and 360 tons of metal. The metal consists
of tin cans as well as old mufflers, etc.
Facilities
The main depot consists of a 2500 ft 2 warehouse leased from the municipality at a nominal rate of $l/year. Equipment consists of 4 collection
trucks ranging in size from ~ ton to 3 tons, a paper shredder, a corrugated
carton slitter, 3 balers, and a fork lift.
Processing
Processing consists of sorting and stacking of newsprint, slitting and
baling corrugated cartons, colour sorting, metal removal, mechanical
crushing of glass and storage in 45 gallon steel drums, crushing and
baling of metals. The operation employs 6 full time and 1 part time
staff with total labour costs assessed at $46.90/ton.
Markets and Transportation
The major market for paper is overseas through International Paper and
all types collected are stored and shipped in 40' overseas containers to
Vancouver. Glass is shipped to Consumer's Glass in Lavington using an
RCBC dump truck. Metals are sold locally to Knox metals in Kelowna and
are shipped via rail car.
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Financing
Revenue from sales averages $69.40jton derived mostly by shipping paper
to an overseas market. A considerable source of revenue derives from
metal sales (21%) since Kelowna recycles a good deal of scrap in the
form of mufflers. The municipality provides a diversion credit of
Labour is
$17.00jton and a provincial matching grant of $10,000.
heavily subsidized through a Canada Works grint equivalent to $19.65jton,
and the facility is provided by the City of Kelowna virtually rent free.
3.2.10

Chilliwack Recycling Association

General
This non profit association serves 8,634 persons in the City of Chilliwack
and 28,421 persons in the surrounding area.
Collection
Chilliwack's operations are mostly a depot drop-off system with collection
of paper and corrugated cartons from commercial establishments and
apartments. One of the collection vehicles serves as a sub-depot at a
supermarket parking lot.
Materials Recycled
During 1979, a total of 360 tons of paper glass and tin cans were recycled
consisting of 240 tons of old newspapers, 48 tons of corrugated and 24
and 48 tons of metal and glass respectively.
Facilities
A 5,000 ft 2 old barn, quite remote from the main part of town is rented

at $lOOjmonth. A ~ ton pick-up is available for collection from commercial
establishments. Processing equipment consists of a converted hop baler
for corrugated and a loaned front-end loader from the municipality
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Processing
Newsprint is sorted and stored in shipping containers owned by the
buyer. Glass is sorted; freed from metal, crushed manually into bins.
Tin cans are inspected and stored in 300 lb wooden tote boxes.
Markets and Transportation
Newsprint is sold to Econofibre, a cellulose insulation manufacturer in
Port Coquitlam who provides shipping containers and picks up the material
at no cost. Glass is shipped to Burnaby by RCBC dump truck to Domglas
and metals are shipped and sold to a local scrap dealer using an RCBC
dump truck for transporation.
Financing
The main source of revenue is sales at an estimated average price of
$35.00/ton. A diversion credit of $5/ton accounted for 14% of the
revenue. During 1979 a matching grant of $1800 was provided by the
provincial government. A significant Canada works grant for labour
subsidy and facilities was provided, of 72,000 during 1978.
3.2.11

Ridge Meadows SPEC Recycling

General
This society operates a depot operation at the Maple Ridge sanitary
landfill site and serves approximately 45,000 persons.
Collection
In July of 1980 a curb-side pick-up operation was started serving 5,500
homes with an estimated 12% participation rate.
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Materials Recycled
A total of 816 tons/year of materials are recycled with 48 percent
consisting of scrap iron and the remainder of, 168 tons of newsprint, 22
tons of glass, some aluminum cans and 200 lbs and waste oil.
Facilities
The facilities are very limited consisting of a 1500 ft 2 covered shed
leased from the municipality and a 2900 ft 2 fenced compound. A 5-ton
van is available for transportation and collection, a motorized conveyor
and roller conveyors, hand truck, and manually operated baler.
Processing
Newspaper is sorted and culled of glossy paper and stored in Econofibre
shipping bins. Mixed waste paper is stored in 22 cu yd. containers.
Glass is sorted, cleaned of metal and crushed manually.
Markets and Transportation
Newsprint is sold to a cellulose manufacturer who picks up the material.
(Econofibre Port Coquitlam). Mixed waste paper is shipped to Community
Recycling in Burnaby via local freight lines. Glass is sold to Domglas
in Burnaby and shipped using an RCBC dump truck. Local scrap dealers
purchase the metal which is delivered using the 5 ton van.
Financing
The major source of revenue is from sales at an average of $35/ton.
Municipal support has been provided through rent free use of depot site.
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3.2.12

Princeton Recycling Society

General
The Princeton non-profit recycling association is one of the smaller
operations serving only 350 homes or 3,132 persons.
Collection
Curb-side collection is provided to the total community and an estimated
77% particpate in the program. It is estimated that 53% of materials
are recovered by separate collection and 47% delivered to the depot.
Materials Recycled
A total tonnage of 102 tons is collected each year consisting of 42 tons
of newsprint, 36 tons of corrugated cartons, 24 tons of glass and 6 tons
of tin cans.
Facilities
A 1250 ft 2 depot is located at the Princeton landfill site. Employees
provide collection vehicles. Processing equipment consists of a glass
crusher and scales only.
Processing
Newsprint is sorted and stored. Glass is colour sorted, metal removed
crushed and stored in 45 gallon steel drums.
Markets and Transportation
Newsprint is shipped using local truck lines to Econo, a cellulose
insulation manufacturer in Kelowna. Glass is shipped via local truck
lines to Consumers Glass in Lavington. The markets are quite close.
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Financing
Revenue from sales averages $47.80/ton. A diversion credit equivalent
to $20/ton is provided by the municipality. A matching grant equivalent
to $20/ton is provided by the province. Canada works provided a grant
to build the recycling depot and labour subsidies have been obtained
from Human Resources youth employment programs.
3.2.13

Penticton Regional Recycling

General
Penticton Regional Recycling is operated by the Okanagan Smi1kameen
Regional District, which provides overall administration and part-time
staffing by one employee of the regional district engineering department.
Two full-time staff are employed on a commission basis.
Collection
Until mid 1980, approximately 50% of the city was served by curb-side
pick-up of newsprint, glass and aluminum which was picked up in a
separate collection vehicle. In mid 1980 operations changed to approximately 75 drop-off locations for newsprint and glass.
Materials Recycled
During 1979, 672 tons of material were recycled of which 600 tons or
89.3% was newsprint and the rest was glass. Only a small amount of
aluminum was recycled. During 1980, ~bout 30 tons paper and 300 tons
glass were recycled.
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Facilities
The recycling operation has very limited equipment consisting of a ~ ton
pick-up truck, a mechanical glass crusher and a scale located in a 700
ft 2 warehouse provided rent free from the municipality. There is a
definite lack of equipment and storage space. Newspaper is bundled in
75 lb bales by members of a service club, The Knights of Pythias, usi~g
low density balers of original design
Processing
Processing consists of sorting and handling newsprint for shipment, i.e.
removing glossy paper and colour sorting of glass, crushing, and storing
in 45 gallon drums.
Markets and Transportation
Most of the recyclables e.g. newsprint are picked up by the buyer - e.g. W.
Keys Fiber Co. of Wenatchee, Washington. Glass is transported to
Lavington using a dump truck owned by RCBC. Any metals collected are
similarly trucked to a local scrap dealer.
Financing
Revenue from sales accounts for the major source of financing estimated
at $65/ton. A diversion credit of $29.00 per ton is paid by the Regional
District, which operates a disposal site for the City of Penticton and
some of the electoral areas. The building is provided by the City of
Penticton. The Knights of Pythias receive $1 of the $2 return on each
newsprint bale. During 1979 the province provided a matching grant of
$10,000 or $15.40/ton. Additional financial assistance for labour was
derived from Canada Works grants of $55.00/ton in 1978 and youth employment programs have been used for labour subsidies.
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3.2.14

Boundary Conserver Society

General
The Boundary Conservor Society provides. a recycling service for the
3,300 persons in the City of Grand Forks and an estimated 10,000 persons
in the trading area.
Collection
Curb-side pick-up is provided for 1250 homes using a separate collection
truck once per month. An estimated 12% of the population participates.
A central depot service also operates.
Materials Recycled
During 1979, 60 tons of material was recycled. 50% of which was newsprint
(25 tons), 12 tons of corrugated cartons, and 18 tons of glass.
Facilities
A 2400 ft 2 depot is rented. The collection truck is a
and the only processing equipment is a hand truck.

~

ton for pick-up

Processing
Newsprint is sorted and stored. Glass is cleaned, sorted and crushed
manually into 45 gallon steel drums. Corrugated is stacked.
Markets and Transportation
Newsprint is trucked to Econo, a cellulose insulation manufacturer in
Kelowna. Glass is trucked via commercial freight lines to Consumer's
Glass in Lavington, B. C.
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Financing
Revenue from sales is the main source of revenue at approximately $4Uton.
No diversion credit or matching grant is provided.
3.2.15

Mission Recycling Society

General
The Mission Recycling Society serves approximately 15,000 persons with a
drop-off depot system.
Collection
All materials result from drop off by interested residents except for
pick-up from old age pensioners.
Materials Recycled
A total of 288 tons of material are recycled each year consisting of 120
tons of newsprint, 48 tons of glass and 120 tons of metals.
Facilities
A 600 ft 2 depot and compound is provided by the District of Mission. A
sub-depot shelter is also provided by the municipal district. A volunteer
loans a truck for pick-up.
Processing
Newsprint is sorted and stored in a warehouse. Sorting, metal removal,
crushing is carried out prior to storage of glass in an old truck box.
Metal is stored in an outdoor compound.
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Markets and Transportation
Newsprint is picked up by Econofibre, a cellulose insulation manufacturer
at no cost. The glass is shipped to Domglas in Burnaby by RCBC dumptruck.
Metals are shipped to scrap dealers by local truckers.
financing
The major source of revenue is sale of materials at approximately $38/ton.
No diversion credit or matching grant is provided. Canada Works provided
significant financing in 1978 - 79 of $45,000.
3.2.16

Existing Recycling Operations - Financial Statements

For several of the recycling operations, e.g. Vernon, Regional Recycling
(Victoria), relatively complete profit and loss statements were available
as shown in Tables 3.10 and 3.11. For the remainder of the recycling
groups the information was extracted from questionnaire replies and
information provided by the Recycling Council of British Columbia and as
shown in the tables in Appendix B.
This information was utilized as the basis for development of unit cost
estimates for collection, transportation, processing and overhead in our
economic decision modelling which follows in Section 4 and 5.
From the information provided in the above tables it can be seen that
the diversion credits and matching grants provided by the City of Vernon
and the province provide sufficient revenue to maintain the recycling
operatio~s.
If the matching grant of $21.00 per ton were provided for
the total reported recycled tonnage of 1167 tons, a substantial operating
profit would have accrued and the money could have been directed at
improving the recycling facilities. For the Capital Regional District
the subsidy from the municipal government was $26.26/ton while the
provincial subsidy was equivalent to $6.04/ton.
At a reasonable level of municipal and provincial support of approximately
$16.00/ton the recycling operations would break even.
- 74 -

TABLE 3.10
VERNON COMMUNITY RECYCLING SOCIETY
PROFIT AND LOSS SOCIETY
FOR YEAR ENDING DECEMBER 31, 1979
Income:
Sales
Subsidies
North Okanagan Regional District
Province of British Columbia
Gross Profit
Operating Expenses
General Expenses
Rent
Office
Advertising
Utilities
Purchases (Carton)
Materials and Supplies
Plant and Machinery
Insurance
Depreciation on Equipment
Total General Expenses
Transportation Expenses
Fuel
Repairs, Insurance, Licence
Freight Cut
Depreciation on Trucks and Trailer
Total Transportation Expense
Labour Expenses
Salaries
Unemployment Insurance
Canada Pension
Workers' Compensation
Total Labour Expenses
Other Expenses
Loss on Disposal of Assets
Bottle/Paper Drive Payout
Convension/Entertainment
Total Other Expenses
Total Operating Expenses
Net Operating Profit
Other Income
Interest
Net Profit

$58,083.12
$30,000.00
10,000.00

($21.00/ton to a max.
of 1,500 tons/year)
$40,000.00 no change/80
$98,083.12

8,145.02
582.70
85.35
1,332.60
644.55
1,065.41
7,914.47
951.00
1,440.54
$22,161. 64
2,860.35
4,111. 90
11 ,405. 80*
492.55
$18,870.60
49,144.44
893.37
733.97
800.01
$51,631.79
1,208.49
2,147.08
358.45
$4,450.28
$97,114.31
908.81
3.51
972.32

TABLE 3. 11
REGIONAL RECYCLING
PROFIT AND LOSS STATEMENT
FOR YEAR ENDING DECEMBER 31, 1979
Actual

Revenue

Estimate

$45,000
10,000

Revenue from Sales
Provincial Grants
Diversion Credit

$43,400-amount
subsidized by CRD.

Costs
63,300
6,860
4,480
12,000
740
6,580
1,410
470
920
1,410
230

Payroll
Freight
Equipment Rental
Building Rental
Util i ti es
Administration
Miscellaneous Supplies
Advertising
Repair and Maintenance
Miscellaneous
Capital
Total Costs

$98.400
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3.3

MATERIALS RECYCLED

In British Columbia the recycling associations currently in operation
recycle paper, glass, tin cans, some aluminum and styrofoam insulation.
Paper is recycled in the form of old newsprint (GNP), old corrugated
cartons (GCC), and ledger paper, which are sorted, and bundled or baled
separately for sale. Glass is usually received as clean bottles and
broken following removal of metal and plastic caps and rings. Tin cans
are received in a clean state with their ends removed and flattened with
no further processing being needed.
As shown on Table 3.12 of the 15
operating associations, 14 recycle newspaper, 10 recycle old corrugated
cartons, 7 recycle fine paper, 2 recycle mixed paper, 1 recycles kraft
paper, 12 recycle glass, 9 recycle tin cans, 3 recycle aluminum (i.e.
flattened cans), 1 recycles styrofoam, 1 recycles waste oil. Usually
the recycling associations start up by recycling newspaper because it is
easily separated from the rest of the domestic refuse by homeowners and
is easy to handle and market by the associations. Corrugated cartons
are popular to handle for the recycling operations because they can
easily obtain large quantities from sources such as supermarkets and
other business and commercial establishments. Although handling and
processing cartons requires the acquisition and operation of a baler,
the corrugated cartons have a ready domestic market. Together with
newsprint, corrugated cartons represent a solid basis for recycling
which can produce a substantial profit to subsidize the recycling of
other commodities such as glass and metals which is usually deemed
desirable as a conservation measure.
3.4

MARKETING OF B.C. RECYCLED MATERIALS

~1ost

of the materials from existing recycling operations in British
Columbia are sold to markets within the province. However a significant
overseas market for paper has developed particularly in the far east,
e.g. Korea. Some of the paper glass and flattened tin cans have been
shipped to the U.S.A. particularly Washington. In Table 3.14 the specific
markets which each of the recycling associations normally use are identified.
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TABLE

,--

-

I

MATERIALS RECYCLED - B.C. -RECYCLING
- - - - - ASSOCIATIONS

-

I

RECYCLING SOCIETY

-- Regional Recycling

1___ -

3.12

._

I

PAP E R
COrTUNewsPaper gated
Ledger

GLASS

TINS
X

X

X

X

X

X

X

X

X

Prince George Recycling

X

X

X

X

X

Hornby Island

X*

x*

X*

X*

Nanaimo Recycling

X

X

Vernon Recycling

ALUMINUM

MI XED
PAPER

STY ROFOAM

KRAFT
PAPER

OIL

-

X

X

I

X

X

X

- --....J

co

Ri dge Meadows

X

X

X

Chi 11 iwack

X

X

X

Mission Workshop

X

X

X

X

X
X

l"1ission
-New Life

X

X

X

X

X

X

X

X

City of Vancouver

X

X

X

Bounda ry Conservor

X

X

X

X

-

Klitenai

J

Pri nceton

X

Penti c ton

X

X

U S T

X

X
S T A R T I

N G

U P

X
X

X
--

Ke10wna

X

TOTAL
--

X

X

X

X

I
X* The Hornby Island operations burns p~per and plastic separated from the wastes,
and metals and glass are se~Jrated dnd a recycler picks up at no cost.

3.4.1

Markets

3.4.1.1

Paper

In the past the market for paper was restricted to the one end user Belkin Paperboard located in Burnaby B.C. Currently this 100% recycled
paper mill with an operating output of 14~000 tons per month is still
the most significant market for waste paper utilizing 2000 tons/month of
material derived from out of province. The mill recycles all grades of
waste paper and the products produced are: corrugated 1iner~ corrugated
medium~ corestock, gypsum paper~ boxboard~ sheathing paper~ and paper
for roofing felt. They currently operate a separate firm which purchases
waste paper from various suppliers including industry, supermarkets~
recycling associations~ other paper stock dealers, etc. called Community
Paper Recycling Ltd. They also import recycled paper from paper stock
dealers in A1berta~ Saskatchewan~ and the U.S.A. A large number of
paper stock dealers are located in British Columbia and Northern Washington~
U.S.A. - a partial list is shown on Table 3.13.
In recent years this restricted demand has changed by the entry into the
market place of {i} cellulose insulation manufacturers and {ii} overseas
and U.S.A. markets for waste paper. Four cellulose insulation manufacturers are operating - 3 in the Lower Mainland and one in Ke10wna
which utilize an estimated 20,000 tons of recycled newsprint annually
see Table 3.15. International markets for waste paper have recently
developed. The Recycling Council of British Columbia has identified
buyers and assists in marketing paper for their association members for
end-users in Japan, Korea~ Taiwan, Hong Kong and the Phi1ipines. International Paper Industries is a signficant paper broker specializing in
the international market. Corrugated cartons are sold locally to Community
Recycling {Belkin Paperboard Ltd.} and overseas. Local ledger paper
demand is governed by the relatively small de-inking capacity of Belkin
Paperboard at 20 tons/day. Several mills in Washington state ~urchase
ledger paper and a considerable amount of it is sold to the overseas
rna rket.
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TABLE 3.13
PAPER STOCK DEALERS
BRITISH COLUMBIA AND WASHINGTON STATE
A PARTIAL LIST
1.

Armstrong Paper Products Ltd.
976 Adair Avenue
Coquitlam, B.C. V3K 3V2

2.

Community Paper Recycling Ltd.
8255 Hi gg; ns Street
Burnaby, B.C. V3N 2V7
and
1550 Granville Street
Vancouver, B.C.

3.

Excelsior Paper Stock Ltd.
95 East 1st Avenue
Vancouver, B.C. V5T 1A2

4.

International Paper Industries
#814-602 West Hastings Street
Vancouver, B. C.

5.

Metro Paper Salvage Ltd.
4494 Prospect Road
North Vancouver, B.C.

6.

Superior Recycling Ltd.
4700 Vanguard Road
Richmond, B.C.

7.

Allan Paper Stock Co. ~td.
475 Tyee Road
Victoria, B.C. V9A 3S3

8.

Fi bres Internati ona 1, Inc.
1533 - 120th N.E.
Bellevue, Washington

9.

Independent Paper Stock Co.
66 S. Hanford
Seattle, Washington

10.

1& B Enterprises, Inc.
9880 - 40th S.
Seattle, Washington
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3.4.1.2

Glass

The two end users of glass in British Columbia are Consumer's Glass Co.
Ltd. in Lavington, B.C. and Domglas Inc. in Burnaby, B.C. Collectively,
they recycle approximately 3,000 tons/year. These two glass manufacuters
utilize most of the glass from the recycling associations. The closest
glass manufacturer outside of B.C. is Northwestern Glass in Seattle
Washington which purchases glass from Regional Recycling in Victoria.
In North America there are a total of 22 glass manufacturers that utilize
cu1let with potential markets for B.C. glass in Portland Oregon and
Redc1iff, Alberta. According to information from local buyers there has
been a recent increase in the export of recycled glass to California
which has been stimulated by a lack of supply. Domestic market growth
is restricted to population growth. However, the current domestic,
demand for cu11et could exceed the supply by 2 to 4 times, i.e. up to
12,000 tons/year which would certainly not accommodate the 30,730 tons/year
estimated as recyclable from B.C. communities. The Northwestern glass
company in Seattle utilizes approximately 11,000 tons of cullet/year.
It would appear that if the aMount of glass to be recycled were to
approach anywhere near the potential for B.C., new markets or increased
% cullet in new glass products would have to be used by the glass
manufacturers.
3.4.1.3

Ferrous Metal s

The recycling of ferrous metals such as car bodies, discarded appliances,
waste metal from machine shops and metal fabricators is largely in the
hands of scrap metal dealers who are highly organized and competetive.
Approximately 8% of the residential solid waste is composed of ferrous
metals in the form of tin cans, i.e. waste food containers. Cleaned
and flattened tin cans with the labels removed are marketed through
scrap dealers. A partial list of these scrap dealers in British Columbia
is provided in Table 3.16.
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TABLE

3.14

NORMAL MARKETS - RECYCLED MATERIAL
FROM B.C. RECYCLING OPERATIONS
P.
RECYCLING SOCIETY
Regi ona 1 Recycl i ng

NEWSPAPER

A

P

E

CORRUGATED

R
LEDGER

~llen Paper

FE ?ROUS NE T.l\L
Clean Steel

Stock, Viet.
I

Vernon Recycl ing

Econo Ke10wna IntJemilt 11.
Paper

P.G. Recycling

Ke10wna

Nanaimo Recycling

Internat'l.
Paper

Ridge Meadows
Chi 11 iwack

and

Internat I l.
Paper

Vancouver

GLASS
Domg1 ass,
Burnaby
N.W. Glass,
Seattle
Consumers
Glass

Clean Steel

Consumers
Glass

Econofi bre,
Port Coquitlarr

Loda 1 Scrap,
Vane.

Domglas

Econofi bre,
Port Coouitlarr

Valley Sahage Domglas
Chi 11 iwack

Mission

Econofi bre,
Port Coqui tl an:

Scrap Dea 1ers , Domglas
Vane.

New LHe

Korea

Vancouver

Ci~y

Superior

Belkins

Belkins

Belkins

Mission Workshop

of Vancouver

Korea

ABC Recycl i ng Domgl as
Nat'l. Metals Domgl as

Bour -:lary Conservor

Econo Ke 1owna

Consumers Gl as s

r:, ...

Econo Ke 1owna

Consumers Glas s

~

~·e!1l.

" :..: i.' ~\t:
I '- ......

KrlDwna

n

WanatcheeSpokane
Internat'l.
Paper

Pederson Metal Consumers Glas s
Penticton
Internat ' 1.
Paper
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I

Internat'l.
Paper

Knox Mtn ••
Kelowna

Consumers Glas s

TABLE 3.15
MARKET DESCRIPTION
RECYClFD PAPER - B.C.
RECYCLABLE MATERIAL

CURRENT ANNUAL QUANTITY
tons/year

MARKET

MARKET CAPACITY
tons/year

Paper
Newsprint

Belkin Paperboard
National Cellulose
Econofibre
Ce11ufibre
Eeono
International Paper
Industries
Wanatchee Paper

72 ,000
4,800
data not available

2,000*

Corrugated Cartons

Belkin Paperboard

96,000

Ledger Fine Paper

Belkin Paperboard

240

* all grades of paper
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240

TAB L E 3.16
SCRAP METAL DEALERS IN BRITISH COLUMBIA
A PARTIAL LIST
1.

ABC Metal Recycling Ltd.
Ft. Thorne
Burnaby, B.C. V3N 2V9

2.

Burnaby Metal Recycling
5625 Imperi al
Burnaby, B. C.

3.

Cleansteel Products Ltd.
17710 - 104th Avenue
Surrey, B.C.

4.

Felix Salvage and Exchange Ltd.
12855 King George Highway
Surrey, B. C.

5.

Knox Mountain Metals Ltd.
Ke 1own a, B. C.

6.

Richmond Steel Recycling Ltd.
11760 Mitchell
Richmond, :B.C.
or
10731 - 120th Street
Surrey, B.C.
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End users of these tin cans consist of:
(i)
detinning operations - closest detinning facility
Metal Recovery Industries, Seattle, Washington
(i i)
low grade steel manufacturers
Richmond Steel Recycling Ltd.
(i i i)
copper refineries
Anaconda Canada Exploration Ltd., Brittania Beach, B.C.
Since tin is in relatively short supply world wide, the prices for tin
are very strong at present (approximately $4,000.00/ton.) It is predicted
that the demand for tin cans for de-tinning will grow quite rapidly over
the next few years. Demand for tin cans by scrap dealers is not as
predictable because of the recent cut backs in automobile production and
construction in the U.S.A. Because of the high mortgage rates construction has slowed and the demand for low grade steel has fallen off. In
the copper refining industry the demand is related to the amount of
copper mining activity in the province.
However it is expected that the total recoverable ferrous metals from
tin cans of 8,670 tons/year could be readily absorbed by existing markets
through the scrap metal dealers.
3.4.2

Prices

The prices which are paid for the various commodities are dependent upon
the supply of alternate sources of raw materials and the demand for
manufactured goods. In the long term the prices for all three commodities
paper, glass, metals are expected to increase because of the following
reasons.
-

increasing costs of energy
reduction in supplies of raw material
increase in domestic and foreign demands for manufactured goods
research efforts to increase % of recycled materials in finished
product
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However, the short term price f1uctuationJ are significant particularly
for newsprint. In the past the price of many of these commodities was
maintained at a relatively low value because of a lack of research for
alternate or competing customers. The recycling associations have
benefitted significantly by the introduction of new markets internationally
both in the U.S.A. and far east - newsprint is a prime example. The
development of a common marketing service through the Recycling Council
of British Columbia has benefitted the industry signficant1y by opening
up new markets and assisting in obtaining contracted prices for guaranteed
supplies. A definite trend in prices cannot be established from the
data available but it can be established from the data available that it
can be expected that prices that customers are willing to pay for
recycled material will keep pace with inflation provided the recycling
associations can maintain contact with alternate markets and can assure
a regular supply to their customers.
Current price ranges and average values for each of the commonly recycled
commodities are shown in Table 3.17.
3.4.2.1

Paper

Old newsprint prices range from $32.00 to $60.00 per ton. Recently
prices have dropped but as the demand for cellulose insulation increase
during the winter months they are expected to rise. For the purposes of
assessing the economic viability of a recycling operation, a reasonable
newsprint price is $45.00/ton.
Old corrugated carton prices usually range from $40.00 to $70.00/ton
dependant upon the quality and density of the bales and the regularity
of supply. A reasonable price for use in financial evaluation is
$60.00/ton. The prices for fine paper and ledger paper depend upon the
grade of paper and typical price ranges are as shown in 3.18.
The paper recycling industry is highly organized and current prices are
quoted twice per month in industry magazines such as ReCoup - the Canadian
Association of Recycling Industries publication for 4 regions of Canada
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TAB L E 3.18
TYPICAL RECYCLED PAPER PRICES
Sept. 15· CARl Pri ces

GRADE
( Des cri pti on)
WHITE ENVELOPE CUTTINGS
Pure white envelope
trimmings, no ink.
2. HARD WHITE SHAVINGS
Whi te bond trirnnings, no ink.
3. MANILLA TABS
Regularwhite computer cards.
4. COLOURED TABS
Regular coloured computer cards.
5. COL. ENVELOPE CUTTINGS
Coloured envelope trimmings,
no ink.
6. PRINTED BLEACHED KRAFT
Fully bleached stock, not
newsbacked or clipboard.
7. MANIFOLD WHITE LEDGER
Computer printout/lightly
printed bond.
8. WH ITE LEDGER
Printed white bonds.
9. MANIFOLD COLOURED LEDGER
Unprinted col. bonds, orprinted
white bonds wi th 10% col. bonds.
10. COLOURED LEDGER
Printed coloured bonds (can inc1ude varyi ng %of whi te bonds).
It. FILE FOLDER STOCK
Regular lightbhown file folders.

MILL PRICES IN $ PER TON
(f.o.b. dealers' plants in mill-size bales)
Quebec
City
Montreal
Ottawa
Toronto

l.

300-310

290-310

300-3io

275-295

285-295

270-290

270-290

280-290

280-285

280-285

285-290

150-170

150-160

150-160

160-170

140-150

125-140

125-140

125-140

120.;.145

135-145

135-145

135-145

175-190

190-200

185-190

190-200

165-175

170-180

165-175

180-190

155-170

155-165

155-165

155-165

130-140

125-135

125-135

125-135

120-125

120-125

120-125

120-125
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TABLE 3.18 cont'd
GRADE
(Des cri pti on)
12.

13.
14.

15.

16.

17.
18.

19.

.20.

2l.

MILL PRICES IN $ PER TON
(f.o.b. dealers' plants in mill-size bales)
Quebec
City
Montreal
Ottawa
Toronto

KRAFT BAG WASTE
Natural kraft stock trinmings,
(i.e. grocery bags)
180-190
BLANK NEWS
Unprinted newsprint stock.
140-150
OVERISSUE NEWS
Printers' newspapers over-runs.
(Insulation Quality)
75 - 90
REPACKED NEWS
Post consumers recovered newspapers (Board Mill Quality).
55 - 65
DOUBLE LINED CORRUGATED
Cl ean corri ga ted sheets/t rinmi ngs. 85 - 95
OLD CORRUGATED
Regular corrugated boxes.
50 - 60
HIGH GRADE MIXED PAPER
Clean assort. of var. grades
(sha 11 not exceed 5% groundwood
con. ) .
65 - 75
LOW GRADE MIXED PAPER
Lowest grade of mixed papers
(no content restrictions).
40 - 50
BOXBOARD CUTTINGS
Consumer container stock
(i .e. facial tissue box, shoe box) 55 - 65
BOOK STOCK
Pocket books, telephone
20 - 25
di rec tori es .

165-175

165-175

165-175

120-140

120-140

120-140

75 - 85

75 - 85

75 - 85

45 - 50

45 - 50

45 - 50

85 - 90

85 - 90

85 - 90

50 - 55

50 - 55

50 - 55

45 - 50

40 - 48

40 - 48

25 - 30

25 - 30

25 - 30

40 - 45

40 - 45

40 - 45

25 - 35

25 - 35

25 - 35

Prices do not reflect variances such as freight allowances, spot loads,
regular quantity shipments, etc.
Prices quoted do not reflect the opinions of this publication, but are the
result of information provided by the industry, and averaged. This information
is believed to be accurate but the publisher does not guarantee its accuracy.
All grades shall be generally free of contaminants (carbon paper, staples and
clips, hot melt adhesives, non-dispersible inks, plastics and rubber, wet
strength, wood, wax, metal foil, glassine, styrofoam, metals of all sorts,
glass and polyethylene).
The description of the above grades has been included as an aid only; it may
vary somewhat between regions and buyers alike.
- extracted from RECOUP's Canadian Recycling Market, Vol. 3, Number 17,
Sept. 1/80.
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e.g. Atlantic, Manitoba, Alberta/Saskatchewan, Pacific regions for
approximately 20 grades of waste paper. U.S. prices are quoted in a
publication entitled Official Board Markets "the Yellow Sheet" for 12
representative cities across the U.S.A. The individual buyers utilize
these quoted prices which include prices in San Francisco and Chicago to
establish their purchase price. International exporters of course
assess the widely fluctuating international scene using their individual
sources.
3.4.2.2

Glass

The prices for glass vary from $35.00/ton in the Vancouver area to
$37.00/ton at Consumer's Glass in the interior. In Seattle, Northwestern
Glass pay $90/ton at their gate. Their higher prices are no doubt due
to the fact that there is a shortage of raw materials the State of
Washington pays a freight incentive to purchasers of $3.45 for glass
obtained from under 150 miles distant and $9.20 for glass received from
distances greater than 150 miles.
3.4.2.3

Ferrous Metal

The scrap metal dealers are highly organized but independent business
men who are the major force behind the Canadian Association of Recycling
Industries. The price for No.1 heavy melting scrap steel has roughly
doubled over the last 25 years as shown in Figure 3.2. However, the
finished steel prices have risen approximately 5 times during the same
period. The ~crap steel prices vary significantly on a short term basis
and similar fluctuations are expected in the future. The price for
recycled metal tins is considerably lower than for No.1 heavy melt
because if not detinned it is used for low grade steel and must be
detinned prior to use for high grade steel. However, because of the
demand for tin and the increasing costs of energy, the prices are
expected to hold relatively firm and increase over the next few years.
Currently, the prices received for tin cans has varied from $20.00 to
$65.00/ton delivered to the plant site. Apparently prices as high as
$75.00/ton have been received for tin cans delivered to the U.S.A.
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Figure 3.2
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3.5

ASSESSMENT OF CURRENT FINANCIAL ASSISTANCE

A number of methods are available by which recycling organizations can
obtain financing in addition to the income that they receive through the
sale of recycled materials.
Financial assistance is usually required to initiate the recycling
organizations, i.e. to purchase equipment such as balers, and glass
crushers, fork lifts, etc. and to finance advertising and public information programs. As well, financing is required to provide operating
dollars for labour, transportation costs, rent, administration and
marketing costs. Although revenue from sales is an important source of
income, additional funding is usually required.
3.5.1

Local Government

A growing number of municipal governments are supporting the concept of
recycling, either by starting source separation programs of their own or
by supporting the efforts of local recycling organizations. The most
common forms of municipal assistance to recycling groups are:
Official endorsement of the program (usually in the form of a
letter to residents, signed by the mayor);
Provision of premises for a nominal rent;
Provision of "hard" services (i.e. assistance with material handling
and transportaiton);
Assistance with program promotion and publicity;
Provision of special "in-home" recycling containers to participating
residents;
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Payment of a diversion credit for each ton of waste diverted from
the regular waste disposal system as discussed. At the present
time, diversion credits being received ~y Recycling Council Member
organizations range from $4.00 to $29.00 per ton.
As examples of fully municipally supported recycling operations the
Capital Regional District and Okanagan Simi1kameen Regional District
control and subsidize recycling as an integral 'part of their waste
management schemes. Both West Vancouver and Saanich are embarking on
pilot scale curb-side pick-up programs which will probably lead to full
scale municipally supported operations.
Official endorsement of recycling operations increases participation in
a recycling program and although not a direct financial contribution,
saves considerable money in promoting and advertising recycling in a
community.
Rental of depot space at nominal rates provides a significant financial
input on recycling. Our research has determined that approximately 1.4
ft 2 of warehouse space should be provided per ton of recycled material.
At going rates at $4.00jft 2 for warehouse space depot rental can be a
significant cost of operation, e.g. up to 5.48jton or 5% of the costs of
operation for an operation serving 20,000 people. As shown in Section
3.2, Ke10wna, Penticton, C.R.D., Mission, Ridge Meadows provide subsidized
space rental and in many cases free rent for premises as large as 5,000
square feet. This is in contrast to Nanaimo Recycling which pays
commercial rates of $3.43jft 2 for commercial space for a total bill of
$19,000jannum for rent.
Provision of land services such as materials handling and transportation
are provided by Vernon where a municipal dump truck is utilized to haul
glass to a nearby glass plant in Lavington, B.C. Transportation and
la~our costs account for approximately 19.8% and 62.8% of the total
costs of recycling respectively and therefore assistance in this area is
beneficial particularly if the vehicle and driver or labour is currently
uncommitterl full time to other tasks elsewhere in the community.
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Assistance with program promotion and publicity is not an expensive
item, but a municipally sponsored booklet and advertising such as those
describing the Saanich, Vernon and C.R.D. recycling efforts immeasurably
assist in raising participation in the recycling efforts. In particular
the promotional activities directed at school children with the cooperation of the municipalities and school district are most effective
in encouraging participation in recycling.
In Saanich, and West Vancouver, attractive recycling containers costing
$1.50 each are provided to residents in the curb-side pick-up areas.
Specialized containers themselves promote participation in the program.
As previously discussed in Section 3.1.4, the current diversion credits
provided to recycling organizations range from $5.00/ton in Chilliwack
to $29.00/ton in the Okanagan Similkameen Regional District.
The
Vernon credit of $21.00/ton is very close to the diversion credit calculated
as the benefit in terms of operating and capital cost savings for diversion
of a ton of refuse from the disposal site serving a community of 20,000
persons. (see Appendix B) The diversion credit is an essential element
in financing municipal recycling and can readily be justified if an
improved and standardized record of unit collection, haulage and disposal
costs were developed throughout the province. Our model calculations in
Section 5 for a 20,000 person based· recycling operations, show that the
diversion credit accounts for approximately 29.3% of the revenue. It is
essential that an upper limit restriction not be placed on this diversion
credit by municipalities since the savings are real in terms of operating
and capital dollars. Regular revision of this diversion credit should
be made to insure that diversion credits keep pace with inflation.
3.5.2

Provincial Government Assistance

At present the Province of British Columbia is assisting the recycling
organizations directly through grants matching those of local government
and through employment assistance programs. Most of this money is for
labour, transportation, etc. The arguments for this assistance are
demonstrated in Section 3.6 where it is shown that energy savings of up
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to $26.89/ton and savings in pollution control costs and resource conservation justify the annual subsidy level. The employment assistance
rrogra~s adMinistered through the Ministry of Human Resources can be
justified on the basis of obtaining an economic return for assistance
programs to individuals who would otherwise receive unemployment assistance or for those who require assistance because of handicaps or lack
of work skills or with underdeveloped work habits.
3.5.2.1

Matching Grant ProQram

Since 1973, the Provincial ~inistry of Environment has administered a
matching grant program whereby local governments which operate or
support a local recycling program are eligible to apply for matching
funds, up to a maximum of $10,000.00 per year.
The criteria for this program are currently:
1)

The recycling activity must he non-prOfit, must have the moral and
financial support of local government and must not duplicate a
service otherwise available.

2)

The Provincial contribution must not exceed that of local government.
(The values of 900ds and services provided by the local government,
such as buildings or materials handling, might be considered as a
local government contribution.)

3)

The Provincial contribution will not exceed $10,000 in one year.

4)

the Application must he made hy the local government and be accompanied
by full rast, current anc:1 estimated future financial information
recognizing that the Provincial grant is not to provide operating
revenue but rather to establish the recycling activity or to improve
its efficiency.

5)

The local government l'lust agree to accept the grant on behalf of
the recycl ing activity, and administer the funds in conjunction
with their o~n contribution.
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The matching grants received during 1979 are shown on Table 3.19.
Program budget for 1980 is $50,000. If the current recycling tonnage of
12,089 tons/year (Section 3.6.1) were to receive a realistic grant of
$21/ton from the Provincial Government the current funding level by this
mechanism would be $253,869/annum. A potential recycling assistance for
112,371 tons/year would amount to a provincial grant of $2.36 million
dollars per annum. When compared to the total potential energy savings
alone of $ 2.53 million/annum at the current world price of oil the
provincial investment would be well worth the expenditure. The matching
grant system is an essential element in encouraging recycling activities
in B.C. particularly if government policy is directed at encouraging
recycling at and below the 20,000 person community size.
3.5.2.2

Employment Assistance

The Ministry of Human Resources provides limited assistance in financing
labour for the recycling efforts. They have two programs under their
Provincial Rehabilitation Employment Program. For persons who are
normally unemployable because of lack of skills or some handicap etc.
the Community Involvement Program was developed to encourage them to
leave their home and participate in a useful work experience. They
receive $50.00/month for minimum of 20 hours work/month under supervision.
This is an added increment on top of their normal unemployment insurance
benefits. This program is normally utilized at recycling operations,
for example, the Capital Regaionl District normally employs 6 persons
under this program. It is estimated that approximately 23 persons are
employed under this program in recycling in B.C. with a total of $5,760
provided during 1979.
The same Ministry administers an Employment Incentive Program for
individuals who are currently unemployed but who do not have a job at
present because they lack a meaningful work experience. A financial
subsidy is paid to non-profit organizations to utilize these people for
a minimum of 20 hours/month at $50.00/month so that they can gain
experience in a job in situation in which they could be employed in the
future. Usually this program is not applied to recycling associations
because there is little potential for future employment.
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TABLE 3.19
FINANCIAL ASSISTANCE TO RECYCLING SOCIETIES
IN BRITISH COLUMBIA
1979
VIA PROVINCIAL MATCHING GRANTS

Recycling Society

1979 Grant
$10,000
10,000
3,200
2,400
10,000
2,000
l,f300
$39,400

Kelowna
Vernon
Nanaimo
Mission
Penticton
Princeton
Chill iwack
TOTAL
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3.5.2.3

Youth Employment Program

This program is designed to provide summer employment to young people in
order to help them develop worthwhile and marketable skills. Sponsors
can be societies or other non-profit organizations. YEP covers the cost
of wages and other project expenses. The program is administered by the
Provincial Government Agent, Ministry of Labour Office through their
B.C. Youth Employment Offices. This program has been utilized by the
recycling agencies to subsidize labour.
3.5.2.4

Assistance to Business

Capital funds are difficult to obtain by recycling operations since they
cannot readily demonstrate a direct economic feasibility to banks and
other lending institutions. The provincial government administers the
following business development programs which if their rules for application were modified, could benefit recycling operations.
3.5.2.4.1

British Columbia Development Corporation

The British Columbia Development Corporation was formed to promote and
expand the economic development of British Columbia with special emphasis
on secondary industry. The Corporation supplies industrial land to
industry by way of direct sale or long-term lease; provides loans and
loan guarantees to manufacturing, processing and service industries
directly related to manufacturing and processing located in the province.

The Corporation also administers funds under the Low Interest Loan
Assistance program wherein term funding from $18,000.00 to $250,000.00
is made available to manufacturers or processors wishing to expand or
start new businesses outside of the Greater Vancouver or Greater Victoria
areas. Interest rate is one-half of the prime rate. Further information
can be obtained from:
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British Columbia Development Corporation
2nd Floor, Granville Square
200 Granville Street
Vancouver, B.C. V6C lS4
3.5.2.4.2

Small Manufacturer's Assistance Programme (SMAP)

The SMAP program provides for forgivable loans of up to $30,000.00 for
the establishment, expansion or modernization of manufacturing and/or
processing facilities, where the total capital cost is not more than
$100,000.00. Details can be obtained from:
~inistry of Industry and Samll Business Development
Suite 315, Robson Square
802 Hornby Street
Vancouver, B. C. V6Z 2C5

3.5.3

Federal Government

In the past the federal government has provided a significant source of
funds to hire people to carry out recycling operations. The Canada
Works Grants to recycling associations were aimed at creating employment
for people. In Table 3.20 the 1979 federal government Canada Works
grants totalled $95,438 nostly to pay wages at $138.00 per week equivalent
to 13 man years plus a small allowance for related expenses. The 1980 grants
t~talled $305,000 equivalent to 35 man years.
At present it is estimated that
approximately 49 persons are involved in full time recycling at the
various community recycling operations. The federal committment is
therefore significant representing approximately 26% of the manpower
utilized at recycling operations. This program has recently been phased
out and replaced by Canada Community Development Projects (CCDP) described
below along with other federal assistance programs.
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TABLE 3.20
FINANCIAL ASSISTANCE PROVIDED BY FEDERAL GOVERNMENT
TO B.C. RECYCLING SOCIETIES

1979-1980

1978-1979

Vernon

31,000

Kelowna

31,438

Penti eton

15,000 - door-to-door survey

Boundary Conserver

18,000

Chill iwaek

72 ,000

Mission

45,000

Kamloops

19,000

Nanaimo

95,000

Pentieton

37,000

Vernon

37,000

TOTAL

$95.438
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$305,000

3.5.3.1

Canada Community Development Projects (CCDP)

This program is intended to assist with employment creation for up to
twelve months. Energy conservation and environmental conservation are
a~ong the priority areas for British Columbia CCDP projects.
Minimum
project size is eight weeks and three staff persons. Capital acquisition
is not provided for under this program; however there is a total of
$80.00 per work week which ~ight be applied to expenses other than wage
allotments. Applications may be sponsored by established organizations
such as community development associations, service organizations,
municipalities, and businesses or individuals. Application forms can be
obtained at local Employment and Immigration offices.
3.5.3.2

Local Employment Assistance Program (LEAP)

The Local Employment Assistance Program is a permanent program operated
by the Employment Development Branch of EmplOYment and Immigration to
assist in creating employment opportunities for those people who experience
particular and continuing difficulty in finding and keeping satisfactory
on-going emp1oy~nt. Priority is given to selected target groups, i.e.
natives, women, youth, ex-inmates, mentally and physically handicapped,
persons with alcohol and drug related problems.
Priorities are also assigned to project locales, with preference being
given to:
1.
2.

isolated communities
other communities where there is evident need for LEAP projects;

There are two types of LEAP projects:
1.
entrepreneurial projects having a sound commercial base, generally
located in rural or isolated areas, and having a high possibility
of becoming self-supporting enterprises.
2.
preparation projects, i.e. those preparing clients for the labour
market and which have a more or less continuous through-put of
clients.
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LEAP Proposals are developed in consultation with Employment Development
officers at the Provincial and National levels.
3.5.3.3

Canada Community Services Program (CCSP)

This program is designed to create jobs for unemployed people in
established non-profit organizations. CCSP's are intended to provide
services for women, youth, and natives. Eligible organizations will be
able to apply for a contribution near minimum wage rates to be applied
to wages and wage-related costs as well as a modest allotment to cover
overhead and capital costs of the project. Financing will be provided,
on a diminishing scale, for up to three years. Further information is
available through local offices of Employment and Immigration.
3.5.3.4

Local Employment Development Assistance (LEDA)

This program is intended to stimulate new "community-owned and controlled"
private sector enterprises. It applies to "geographical communities" of
under 50,000 people (it .can include inner-city areas whose boundaries
can be clearly defined) that have persistent employment problems. LEDA
is intended to supplement developments that already have some financing
but which cannot acquire sufficient capital through normal channels. A
sponsoring organization would need to demonstrate how it res presents the
interests of a broad cross section of the community, outlining how it
will bring together people with a wide range of skills (i.e. accounting,
legal, management expertise, etc.) in order to form a LEDA Community
Development Corporation. A feasibility study would then be funded to
allow paid staff to do research and planning and to prepare a second
stage proposal for implementation and operation of the LEDA CDC. The
LEDA Corporation, if approved, would be financed up to $250,000.00 per
year for three years. Of this amount, up to $100,000.00 would be used
for staff, administration, hiring of technical advisors, etc. Up to
$150,000.00 would then be used for investment in local enterprises. The
maximum investment allowed per enterprise will be in the order of $25,000.00.
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Employment and Immigration officials indicate that only one project is
expected to be approved in B.C., due to the small amount of money
available ($25,000.00 to $50,000.00 this fiscal year). Further details
are expected to be available soon at local Employment and Immigration
offices.
3.5.3.5

New

'~echnol

ogy Employment Program (NTEP)

NTEP provides subsidies to community organizations, governments, research
institutions, universities and small private firms that hire unemployed
post-secondary graduat~s for work in research and development activities.
The program will pay 75% of the wages of applicable gradua,tes, for up to
twelve months, and up to a maximum of $290.00 per week. All jobs must
be newly created as the result of the NTEP funding being made available.
Small-scale energy conservation projects in the transportation sector
and in the residential and commercial sectors are being encouraged.
Further information is available through local Employment and Immigration
offices.
3.5.3.6

Assistance To Business

The Federal Government administers a wide range of programs and tax
measures designed to help small businesses acquire needed funds. The
following list describes only those programs which might be useful in
providing assistance in recycling organizations.
3.5.3.6.1

Small Business Loan Program

Under this program, the Federal Government will guarantee loans, of up
to $75,000.00 obtained through commercial lenders (banks, credit unions,
trust companies). Loans can be used to purchase equipment, premises or
land. Interest rate is prime rate, plus one per cent. Persons seeking
assistance should first discuss any financial requirements with the
manager of a lending agency. Further information can be obtained from:
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Programs Branch
Department of· Industry, Trade and Commerce
Ottawa, Ontario K1A OH5
3.5.3.6.2

Federal Business Development Bank (FBDB)

FBDB is a Federal crown corporation whcih succeeded the Industrial
Development Bank. The bank assists business enterprises by providing
them with financial and management services.
3.5.3.6.3

Financing

FBDB extends financial assistance to new or existing businesses of
almost every type in Canada which do not have other sources of financing
available to them on reasonable terms and conditions. Financing can be
in the form of these methods in whatever manner best suits the needs of
the particular business.
3.5.3.6.4

Management Counselling

CASE (Counselling Assistance for Small Enterprises) is a management
counselling service wherein retired business persons act as counsellors
on behalf of the Bank. Its purpose is to assist owners and managers of
business enterprises to improve their methods of doing business. A
nominal $5.00 per hour fee is charged. A number of Recycling Council
Members have availed themselves of this service.
3.5.3.6.5

Management Training

FBDB conducts an extensive series of one-day management seminars at
centres across Canada. The seminar programs are designed particularly
for small businesses and cover a variety of topics related to small
business management. The Bank also prepares seminars for specific
industries in collaboration with industry associations. The Recycling
Council of British Columbia has sponsored several of these seminars to
assist its members in the development of sound business plans.
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3.5.3.6.6

Small Business Information Services

FBDB's Small Business Information Services an enquiry and referral
service about government and other assistance programs for small business s
is available at the Bank's 80-odd offices across Canada. A series of
booklets s entitled "Minding Your Own Business" covers many aspects ~f
small business management and is distributed frees on request.
3.5.3.6.7

The Unsolicited Proposal

The Unsolicited Proposal Program provides a mechanism for funding
research and development by Canadian Industry •. The Department of Supply
and Services administers the program and has funds to provide financing
for those proposals that are accepted by government departments s from
the point of view of mission and prioritys but which cannot be funded
from the current appropriations of the sponsoring department. Enquiries
regarding this program should be forwarded to:
The Director General
The Science Centre
Supply and Services Canada
Ottawas Ontario K1A OS5
3.5.3.6.8

Canada Manpower Industrial Training Program

This program offers financial and consultative assistance to help
employers initiate training or expand their training capability. The
arrangement involves a contract between CEIC and the employer under
which the Commission agrees to reimburse the employer for certain
approved training costs and wages and the employer agrees to provide a
prescribed program of training to individuals or groups of employees.
Training under CMITP may be given on the jobs in a classrooms or special
training areas or as a combination of the two. Expenditures reimbursed,
are direct training costs (50% to 100%) and trainee wages (40% to 85%;
maximum $163.00 per week per trainee). Any employer whose operations
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are not financed primarily by public funds, is eligible. Requests for
assistance are made through counsellors in local Canada Manpower Centres
who provide advice to employers as to the acceptability of their training
proposals.
3.5.3.6.9

Emp1oyment Tax Cred it Prog ram

This measure is a reduction in Federal tax. Credits are available for
employers who hire unemployed workers, in addition to the firm's normal
workforce. When the required conditions are met, credits are available
at the hourly rates of $2.00, $1.75 or $1.50; the higher rates are
available in designated regions. Credits are payable for up to forty
hours per week and up to twelve months of employment. Employment
credits unused in a taxation year may be carried forward to reduce tax
in the following five years. The program is administered by the Canada
Employment and Immigration Commission.
3.5.3.6.10 Gasoline Tax Rebate
Relief from the special excise tax on automotive gasoline is provided
for industrial and commercial users, and for farmers and fisherman.
This takes the form of either direct exemption or refunds of tax already
paid.
3.5.3.6.11

Trade Commissioner Service

The Trade Commissioner Service promotes Canada's export trade and
protects its commercial interests in foreign countries. It acts as an
export market consultant and provides information on credit, tariffs,
import and exchange controls and terms of payment. Trade Commissioners
systematically identify market opportunities for Canadian products and
impediments to Canadian trade. Trade Commissioners will intercede when
disputes develop between a foreign buyer and Canadian seller. The
Service maintains 90 offices in 66 foreign countries. Further information
can be obtained from:
Department of Industry, Trade and Commerce
Ottawa, Ontario K1A OH5
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3.5.3.6.12

Canada Manpower

Consultat~ve

Service

This program assists management and labour jointly to plan and implement
adjustments to technological and other changes such as mass lay-offs and
plant expansions. Key features of the program are cost sharing with the
private sector in solving work force problems, promotion of unionmanagement harmony and attracting provincial and other agency ~nterest
and assistance. The Recycling Council of British Columbia is presently
participating on a Manpower Adjustment Committee established under the
MCS program. The objectives of this committee are ~o examine recycling
operations in B.C. with a view to stabilizing and expanding the existing
employment base.
3.6

ASSESSMENT OF CURRENT AND POTENTIAL RECYCLING IN B.C.

3.6.1

Quantities of Solid Wastes Recycled

Data on current quantities of materials recycled, derived from our
questionnaire survey and from the ~ecycling COIJncil of British Columbia,
is shown in Table 3.21. Annually 12,089 tons of materials are recycled
of which 9,631 tons or 79.7% consists of paper. Newspaper alone accounts
for 59% of the total materials recycled. Glass is the next largest
recycled commodity at 1,438 tons or 11.9% of the total recycled. Ferrous
metal in the form of tin cans collected from households and other ferrous
metals accounts for the remaining 1,021 tons or 8.4% of the total recycled.
Negligible amounts of aluminum and styrofoam are recycled, mainly because
of a lack of nearby markets.
The composition of municipal refuse is an important parameter in the
estimation of the amount of each material which can be recycled, e.g.
paper, glass, metals, etc. ~'any surveys have been carried out to detennine
the waste compositions throughout North America but very little has been
carried out in Canada and British Columbia. Bird and Hale (6) in their
across Canada Study indicated that the approximate percentage compositions
by weight are as follows:

- 107 -

TAB l E 3.21

CURRENT QUANTITIES OF MATERIALS RECYCLED
IN BRITISH COLUMBIA
BY RECYCLING ASSOCIATIONS
TONS/YEAR
RECYCLING
ASSOCIATION
Re g; 0 na1 Re cyc1i ng

P
O.N.P.

O.C.C.

o

co

MI XED

TOTAL

1100

45

30

1175

Vernon Recycling

400

434

109

943

Pri nce George

208

52

52

364

Hornby Island

-

A P E R
KRAFT
LEDGER

52

N0

Nanaimo Recycling

420

Ridge Meadows

168

Chi 11 iwack

240

240

QUA N TIT Y
24

24

DAT A

MET A L S
ALUMINUM
FERROUS

GL,n.SS
400

80

224
52

52

A V A I LAB L E

48

756

240

168

336

288

24

42

120

120

48

3780

48

300

48

1.?

72

Mission Workshop
Mission

120

New Life

3600

120

30

12

60

City of Vancouver
Boundary Conservor
Kutenai

NOT

I

Princeton

39

36

Kelowna

300

720

Penti cton

600

TOTAL

7225

0.15

42

YET

I N

OPE RAT ION
24

75
1080

60

360

180

600
1707

76

335

18

28

9631

72
1020

1. 35

1438

Paper -

ONP (old newsprint)
acc (old corrugated cardboard)
Fine Paper (ledger paper)

Glass Ferrous Metal (tins cans) -

10.28%
6.36%
3.12%
7.72%
7.01%

These figures are based on residential wastes as collected from the
trucks. Other data shown in the literature can show considerable variation from the above quoted figures. A typical municip·al solid waste
composition has been reported by Rattray (5) as:
Material
Food
Cloth
Paper
P1 astic
Leather
Yard + Wood
Glass
~errous and Non-Ferrous
Metal
Brick

Range of
%Composition
22.9
1.5
35.3
1.0
0.5
7.6
5.7
5.1

-

32.4
3.7
42.3
2.6
1.3
20.0
8.0
8.2

1.4 - 3.6

Average
%Composition
26.8
2.6
38.4
1.9
0.9
13.9
6.8
6.6
2.1

The above figures no doubt include materials delivered to the disposal
site by private haulers from commercial establishments and industry.
Figures obtained on waste composition from Nanaimo (13) and Vancouver
(14) have indicated that the paper and cardboard composition is in the
range of 40% to 50%. A review of other literature sources for B.C.
shows that glass and metal compositions are not quite as variable with
ranges of 8 to 12% for glass and 3 to 10% for metal. For the purposes
of estima ti ng the quanti ties of recy1 ab1 e material s from a residenti al
pick-up program then a total paper composition of 45% should be considered.
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For recovery of recycled materials for any program it is unrealistic to
expect that 100% of the recoverable materials in the waste stream will
be recovered even if, an efficient recycling program is established.
The amount of participation in a recovery program is an important factor
in determining the recovery of recyclable materials. As shown in Table
2.2 a greater degree of participation can be expected from a curb-side
pick-up program than from a depot type operation. No doubt this is
because of the greater convenience to the residents of the curb-side
type operation. The Recycling Council of B.C. (RCBC) has established
recovery percentages for the major materials currently recycled - as
follows. In the same table figures for depot type operations and central
processing have been assessed.
Waste Recovery
Curb Side
41.0
ONP
Paper
41.0
OCC
32.0
Fine Paper
29.0
Glass
9.0
Ferrous Metal s
*cou1d be used for energy or
production of low grade paper

Depot
41.1
32.0

Central Processing
*80.0
80.0
80.0

The above per-capita generation rates, composition figures and waste
recovery assessments were utilized to calculate the quantities of paper,
glass, and ferrous metals that should be recyclable from British Columbia
communities for curb-side, depot, and centra~ processing operation.
Considering that curb-side operations represent the most efficient
method of source separation of recyclable materials the above percentage
compositions and recovery rates were utilized to calculate the quantities
of paper, glass and ferrous metals (tin cans) that could be generated in
British Columbia. As discussed previously solid waste generation rates
of 2.2 lb/capita/day were utilized for communities less than 50,000
population and 3.6 lb/capita/day were used for populations greater than
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50,000. The total amount of solid waste for the current population of
British Col umbia of 2,618,000 are estimated at 1.051 millions tons
annually. The total estimated recyclable solid wastes are shown on
Table 3.22 as. 112,371 tons per annum of which recycled paper would
account for 82,206 tons or 73.2% of the total recyclable. The current
quantities reportedly recycled via the recycling associations are shown
on this table also. It is apparent from this data that only 10.8% of
the material which could be recycled in the form of paper, glass and tin
cans is being captured by the recycling associations. The highest
success is with newspapers which is the most common commodity recycled
because of its ease in handling and ready market.
It should be realized that the above figures do not inc1ud~ paper, glass
and metal quantities extracted from the waste stream via private recycling
companies and brokers and industries such as cellulose insulation manufacturers who have their own collection network in place and who in many
cases will not divulge their data on quantities because of fear of
upsetting the market prices and reducing their competitive edge. An
estimate of these private recycling quantities is 188,000 tons/year.
3.6.2

Cash Value of Recyclable Materials in B.C.
Current and Potential

In order to obta·in an estimate of the market value of the recyclable
materials - i.e. for the types of materials that are current1,)' l'ecyc1ed
by recycling associations, the average market prices were multiplied
by the potential quantities of recyclable materials shown in Table 3.12
The market value for paper - newsprint, corrugated, fine paper, glass and
tin cans which could be reclaimed from municipal wastes by recycling
operations is shown in Table 3.23. The total market value for potential
recycling from residential wastes in B.C. is therefore estimated @
$5,704,700 per annum. A similar calculation was made using the current
quantities reportedly recycled from recycling associations and the
current revenue from sale is estimated in Table 3.23 as $553,925 per
annum. There is considerable room for expansion of the recycling industry
including only these three commodities. The exact expansion of recyclable
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TABLE 3. 22
A COMPARISON OF POTENTIAL AND
EXISTING RECOVERY OF SELECTED
RECYCLABLE MATERIALS BRITISH COLUMBIA

COMMODITY
Paper:

POTENTIAL RECOVERY
TONS/YEAR

EXISTING RECOVERY
TONS/YEAR

PERCENTAGE
CAPTURE

ONP

44,303

7,225

16.3

OCC

27,409

1,707

6.0

Fine

10,494

335

4.9

Mixed

288

Kraft

76

Glass

23,533

1,438

5.9

Metals

6,632

1,020

15.4

112,371

12,089

10.8

TOTAL
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T A BL E 3.23
ESTIMATED MARKET VALUE
RECYCLED MATERIALS IN B.C.
EXISTING AND POTENTIAL
EX 1ST I N G
COMMODITY
Paper

CURRENT PRICE
$/ton

Tonnage

POT E N T I A l

Value

Tonnage

Value

ONP

45.00

7,225

325,125

44,303

1,993,635

OCC

60.00

1.707

102.420

27,409

1,644.540

Fine

90.00

335

30,150

10,990

944,460

Glass

35.00

1,438

50,330

23,533

823,655

Meta 1s

45.00

1,021·

45,900

6,632

298,440

$553,925
Estimated Diversion Credit Value @ $21.00/ton - Municipality
Existing

=

$253,869

Potential

=

$2,359,791
@

$21.00/ton Province matching grant.
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$5,704,730

materials is difficult to estimate considering that the paper and scrap
metal markets operate their own collection networks for corrugated paper
and newsprint. We can roughly estimate that an additional revenue of at
least $5,OOO,OOO/annum would be realistic if recycling were universal
throughout B.C. communities.
3.6.3

Indirect Benefits

Proponents of recycling either by at-source separation or central
processing and recovery all point to an extensive list of economic and
social benefits accruing to society if solid wastes are recycled. The
benefits most often referred to are listed below in Table 3.24 in approximate order of their economic importance. Probably the effects of
recycling which have the most economic benefit to society are the savings
occurring through reduced energy use, decreased environmental control
and conservation of resources. Many authors have attempted to place a
dollar value on these savings but usually it is difficult to determine
whether part or all of this savings has been included in the purchase
price that the end user is willing to pay for the recycled material. In
an economic analysis of recycling operations it is unrealistic to risk
double accounting for these types of social benefits. In this section
each of the potential benefits is discussed and where possible a value
is placed on the benefits in terms of dollars/ton of recycled material.
3.6.3.1

Energy Sav i n9 s

The greatest amount of energy is saved if the material can be recycled
without reprocessing, i.e. the recycled product is simply refurbished
for the same origi na1 use. An example of thi s concept of re-use is
refillable soft drink containers which are simply sorted, washed, relabelled, and refilled for re-use. In most cases however, the material is
reprocessed into raw material to manufacutre either the same product or
products of a lower grade, e.g. glass bottles are crushed, remelted to
produce new glass of a similar quality or newsprint is repu1ped in a hot
water process and then manufactured into paper of a lower grade such as;
gypsum paper etc. Energy;s conserved ;n the glass recycling process
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TABLE

3.24-

SECONDARY BENEFITS OF RECYCLING

(1)

Energy Savings

(2)

Environmental Improvement

(3)

Health Benefits

(4)

Resource Conservation

(5)

Employment Benefits
- Handicapped
- Rehabilitation

(6)

Community Pride

(7)

Conservation Orientation of Community

(8)

Community Service Opportunity

(9)

Community participation in Environmental Control
Arguments for matching grants.
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for the cu11et requires a lower melting temperature than the raw material
(silica sand). As well the cu11et promotes melting of the raw materials
in the mixture. It has been estimated that for a ton of glass produced
from raw materials, the energy consumption would be 7800 BTU/lb. of
product whereas for a 10 - 20% mixture of recycled cu11et and silica the
energy requirement would be 7200 BTU/lb. This represents a modest
energy savings of 8%. New technology in the glass industry is being
developed to utilize up to 100% cu11et. Although the industry is
somewhat resistant to this trend because of quality control problems on
their raw material, the rising cost of energy will make the increasing
percentage of cu11et much more attractive.
As shown in Table 3.25 the reported energy savings from recycling
metals such as steel, aluminum, copper, and particularly plastics such
as polyethylene are much more significant. The energy savings for
metals are readily be1ieveab1e because the smelting of large quantities
of ore at high temperature is necessary to manufacture most metals
whereas the smaller amounts of recycled metal require much less energy
and usually the energy is also reduced by a lower melting temperature.
In paper products the energy savings are also significant. Pulp from
which paper is manufactured requires the high temperature digestion of
wood chips in which energy is consumed to chip the trees, maintain
digester temperatures manufacture calcium sulfate and bleach chemicals.
As shown in Table 3~0 using repu1ped wastepaper can achieve a savings
of up to 70% in terms of energy or approximately 1.68 bb1 of oil per ton
of recycled paper or 12 million BTU/ton. At $16.00/barre1 the approximate
domestic price this represents an economic savings of $26.89/ton of
product which is equivalent to 60 percent of the $45.00/ton currently
received through sale of the product. Table 3. 30demonstrates a similar
high level of energy savings of up to 75% for recycling scrap metal.
Using these figures the following savings could be generated in British
Columbia if recycling were carried out up to its reported potential for
the common recyclable materials. (Table 3.26).
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TAB L E 3. 25
COMPARISON OF ENERGY CONSUMPTION
IN PROCESSING MATERIALS FROM
VIRGIN AND RECYCLED MATERIALS

MATERIAL
Steel

-

40% scrap

ENERGY CONSUMED IN
PROCESSING BTU/LB.
VIRGIN
RECYCLED
3,300

7,500

BSt :OF OIL/LB.
VIRGIN
RECYCLED
.00116

.00105

ENERGY SAVING
%
10

4,400

47

134,700

5,000

96

25,900

2,900

95

7,800

7,200

Plastics (Polyethylene)

49,500

1,350

Newsprint (Polyethylene)

11 ,400

8,800

- 100% scrap
Aluminum
Copper
Glass Containers
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.0010924

.0010084

8

97
.0015966

.0012324

23

TABLE 3.26
ECONOMIC BENEFITS OF POTENTIAL RECYCLING IN B.C. - ENERGY SAVINGS

Commodity

Paper
Fe rrous Iron
Glass

Potential
Recyclable Quantity
tons/year

Oil Savi ngs
bbl/year

82,206
6,632
23,533

138,161
16,030
3,953
158,144

Economic Savings
@$16/bb1
@$35/bbl

2,210,516
256,480
63,248
2,530,304

4,835,635
561 ,050
138,355
5,535,040

The total savings are 45% of the potential revenue from sale of the
products. At $35/bbl on the current world price these savings equal the
revenue from sale of newsprint.
At present the market prices paid for recycled newsprint do not reflect
the world price of oil since the industry purchases energy at the subsidised domestic price of approximately $16/bbl.
An additional argument against including
energy use as indicated in Table 3.26 is
for some of the industries using natural
which could be considerably cheaper than
oil.
3.6.3.2

the total savings due to decreased
that energy can be generated
gas or hydroelectric power
that generated from burning

Environmental Improvement

Processing ores to produce steel products, aluminum and other non ferrous
metals creates considerable environmental pollution in terms of water
pollution, air emissions and land degredation. Typical water pollutants
in mine water and process wastes are toxic heavy metals, acidic waste-
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waters, excessive suspended solid concentrations. In particular fully
integrated steel mills produce excessive quantities of phenols, oil and
grease and nitrogen concentrations. In terms of air pollution, mining,
milling and smelting operations produce emissions of particulates,
sulfur dioxide, oxides of nitrogen and heavy metals - mostly from
refining operations. The mining operations occupy and often degrade the
landscape particularly where open pit operations are utilized as the
mining method. Waste rock and tailings disposal causes relatively
permanent damage of land and conflicts with recreational, agricultural,
forestry, wildlife land use. Pollution control measures to reduce these
problems have been estimated at $12.98/ton for air emissions and $12.98/ton
for water pollution control of product produced~ (19) Use of recycled
materials eliminates the mining phase control costs and reduces costs
during the metal manufacturing process. Typical percentage savings in
environmental controls in the steel industry as a result of recycling
are documented in Table 3.27.
Pulp and paper production in Canada is one of our major producers of air
and water pollution. Water pollution problems result from high concentrations of suspended solids, oxygen depleting and toxic organic compounds
in the wastewater as well as highly coloured wastes with excessive
concentrations of sulfates, nitrogen compounds and phenols. Air emissions
consist of sulfur dioxide, noxious gases such as mercaptons, particulates,
oxides of nitrogen, etc. The costs of air and water pollution to meet
provincial and federal standards have been estimated at $2.50 to $6.90/ton
and $12.4 to $43.3/ton respectively. (20) In Table 3.28 the percentage
savings from the use of recycled material are presented. It is important
to realize that not all of these savings are realized if the recycled
materials are shipped overseas. As well, a portion of these savings
could already be included in the purchase price of recycled materials.
Since the pollution control strategies all consume energy, the cost
savings from reducing pollution control efforts through recycling will
increase with increasing oil prices.
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TABLE 3. 27
s

ENVIRONMENTAL IMPACT COMPARISON FOR 1,000 TONS OF STEEL PRODUCT

Envi ronmenta1
Effect

Virgin Material s
Use

Virgin Materials Use 2,278 tons

100% Waste
Use

Change Fran
Increased a
Recycling (%)

250 tons

-90

9.9 mill ion
gallons
6,089 x 106 BTU

-40

Energy Consumption

16.6 million
gallons
23,347 x 10 6 BTU

-74

Air Pollution
Effluents

121 tons

17 tons

-86

Water Pollution

67.5 tons

16.5 tons

-76

Consumer Wastes
Generated

967 tons

-60 tons

-105

Mining Wastes

2,828 tons

63 tons

-97

Water Use

aNegative numbers represent a decrease in that category resulting from recycling.
*extracted from Rattray (5)
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TABLE

3.28

ENVIRONMENTAL IMPACT COMPARISON FOR 1,000 TONS OF LOW-GRADE PAPER

Environmental
Effect

Unbleached
Kraft Pulp
(Virgin)

Repulped
Wastepaper

Change From
Increased
Recycling (%)a

Virgin materials
use (oven dry fibre)

1,000 tons

-0-

-100

10 m.i11ion
ga 11 ons

- 61

5,000 x 10 6 BTU

- 70

Process water used
Energy consumption
Air po11utants b
efflueants
(transportation,
manufacturing, and
harvesting)

24 mi 11 ion
ga 11 ons
17,000 x 10 6 BTU

(lOO~~)

42 tons

11 tons

- 73

Waterborne wastes b
di scharged--BOD

15 tons

9 tons

- 44

Waterborne wastes
discharged
b
suspended solids

8 tons

6 tons

- 25

Process solid wastes

68 tons

42 tons

- 39

850 tons c

-250 tons d

-129

Net post-consumer
wastes generated

aNegative numbers represent a decrease in that category, or a positive
change from increased recycling.
bBased primarily on surveys conducted in 1968/1970.
cThis assumes a 15% loss of fibre in the paper making and converting
operations.
dThis assumes that 1,100 tons of wastepaper would be needed to produce
1,000 tons of pulp. Therefore, 850-1, 100 = 250 represents the net
reduction of post-consumer waste.

* extracted from Rattray (5)
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In addition to the air and water pollution control reduction which
accrues through the use of recycled material there is also a significant
reduction in industrial solid wastes. In terms of tons of solid wastes
per 1000 tons of product the reductions reported are 26 tons (paper),
2765 tons (steel), 82 tons (glass). The cost of materials handling and
disposal of this material is probably in the neighbourhood of $.50 to
$1.00 per ton of product.
A summary of the estimated environmental savings in air water and solid
waste control for paper and metal are shown in Table 3.29. Data on
environmental savings accruing through glass recycling is missing, but
the average savings of greater than $9.00/ton is significant.
TABLE 3.29
POLLUTION CONTROL COSTS
RESULTING FROM RECYCLING
Quantity
Recyclable
Recycled Material
tons/yr
Ferrous Metal
Paper
Glass
TOTAL
3.6.3.3

Envi ronmenta1
Control Costs
$/ton

6,632
82 ,206
23,533
112,371

$26.96
33.55·
No data

Savings
By Recyc1i ng
--....;:;$-- jL!Q!l
$145,026
889,500
No data
1,034,526

$21.87
10.82
No data
9.21

Resource Conservation

Recycling of solid wastes also results in significant savings of the raw
materials which are extracted from our forests or ore bodies etc. If
the recycling is carried out to manfacture a product in B.C. the resource
conservation benefits provincial residents by conserving increasingly
valuable and diminishing resources for future generations. If the
materials are sold in the U.S.A. or overseas the savings accrue to the
world population in general but B.C. residents benefit directly because
of increased foreign exchange generated. As shown ·in Table 3.28 produc-
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tion of 1000 tons of low grade paper would require 1000 tons of oven dry
fibre harvested from the forest while use of recycled paper by repu1ping
would mean that 1000 tons of fibres would remain in the forests. An
additional savings in process water of 14 million ga110ns/1000 tons of
low grade paper are indicated in Table 3.28. At a reasonable price for
water of $.25/1000 gallons this represents a savings of $3.50/ton
For production of steel 2200 tons of raw materials are conserved for
each 1000 tons of product steel. (Table 3.27) Water conservation of 6.7
million gallons are predicted per 1000 tons or an indirect benefit of
$1.70/ton of recycled metal. Similar percentage savings are predicted
for glass as shown on Table 3.30.
3.6.3.4

Health Benefits

Production of metals, glass and paper impose threats on p'ub~1c health
through inadequate industrial hygiene and environmental pollution of
water and air. For example, mining operations and steel processing
produce partic~lates, sulfur dioxide, and heavy metals as emissions
which threaten health or aggrevate respiratory diseases. As well heavy
metals and organics in air emissions and waste waters contain carcinogens
which are dangerous to pub)ic health when ingested or breathed. Pollution
control reduces these health r~~ks but r!5idua1 pollutants at low concen•
trations are not fully removed by pollution control facilities. The
health costs associated with industrial or environmental pollution are
difficult to assess. There is no doubt that recycling reduces pollution
as outlined in the previous section and therefore results in health cost
savings. No hard data is available to assess these benefits.
3.6.3.5

Employment Benefits

Requirements for skilled labour in the recycling industry are limited
and therefore there are opportunities to employ people who have difficulty
in retaining employment. For example at Mission, approximately 12
persons who are mentally handicapped are employed in processing wastes
for recycling. As well people who are currently unemployed are utilized
in the recycling industry under the Ministry of Human Resources and
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TAB L E

3.30

POTENTIAL ENERGY POLLUTION CONTROL (5)
AND RESOURCE SAVINGS FROM RECYCLING

100% RECYCLED
MATERIALS
USED

ENERGY
SAVED

AIR
POLLUTION
REDUCED

WATER
POLLUTION
REDUCED

SOURCE
WASTE
REDUCED

WATER
SAVED

MATERIALS
SAVED

Paper

23-70%

60-73%

15-61%

39%

61%

90-100%

Glass

8%

20%

50%

80%

50%

54%

Steel

47-75%

86%

75%

97%

40%

90%

97%

96%

97%

100%

95%

98%

Aluminum

Source:

Recycling Switchboard/E.P.A./Minnesota Pollution Control Agency.
"Realities of Recycling".
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Canada Manpower and Immigration programs. These programs encourage
persons who are chronically unemployed to venture out of their homes to
become involved in a working environment. The Attorney Generals department also assigns juvenile offenders to provide community service following
conviction for minor offences. This type of assignment encourages a
work ethic and feeling of responsibility to society. Recycling operations
also utilize funds from the government assisted youth employment programs.
The John Howard Society also provides funds to employ persons who are
being rehabilitated following prison terms.
In Table 3.31 the employment provided by the existing recycling associations is reviewed. A total of 49 permanent positions and 12.5 part-time
positions are sustained by the existing residential resource recovery
operations. It would appear that on the average approximately 4.5
persons are permanently employed for every 1000 tons recycled per year.
The New Life recycling operation which is the largest and best equipped
recycling facility is considerably more efficient with 1.95 persons
employed per 1000 tons recycled. Labour costs for operating the depots
are fairly high varying from $24.30/ton to $59.50/ton (Appendix B).
Although the data is relatively incomplete at an average
labour cost of $41.44/ton the current payroll for recycling is $482,568/
annum. Of this total payroll the federal and provincial governments are
currently providing $250,000 and $40,000 per annum as shown in Tables
3.20 and 3.19 through employment stimulation programs.
If recycling operations were streamlined to 3.0 persons 1000/tons as.a
labour force, for the total recycling potential of 112,371 tons/annum
the employment benefit would be $3,326,181.00 Although one might argue
that the manpower could be utilized more beneficially in prime resource
industries or manufacturing, it should be pointed out that the employment
is created in positions which have a low skill level - the area where
the most severe unemployment exists in the province.
Economists could also apply multiplier factors to the job creation to
demonstrate a still further benefit upon the communities with recycling
programs.
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TAB L E 3.31
EMPLOYMENT OPPORTUNITIES OF RECYCLING OPERATIONS IN B.C.

FULL TIME
Reg; ona 1 Recyc1i ng

3

Vernon

8

Prince George

1

Hornby Is 1and
Nana;mo

PART TIME

INCENTIVE
WORKERS

YOUTH

3

1

REHABILITATION
WORKERS

HANDICAPPED
PERSONS

X

2

X

X (12)
X

2

7

VOLUNTEERS

X
X (l0-15)

X
X

X

X

X

X

Ri dge Meadows
Chilliwack

2

Mission Workshop

2

Miss ion
New Li fe

8

Ci ty of Vancouver
Boundary Conserver

4

X

4
0.5

X

2

X

X
X

X (6)

1

4

1

Kutenai
Pri nceton

4

Pent; cton

4

Kelowna

6

TOTAL

49

1

X
X

1

X

0.5

TOTAL

3.6.3.6

Community Pride

The voluntary participation of citizens in developing and operating the
existing operations throughout British Columbia is evidence of a feeling
of community pride which exists in the province. The recycling societies
provide an opportunity to contribute to improving their community and
working against needless waste of valuable materials. It is extremely
difficult to place an economic value on this community spirit.
3.6.3.7

Conservation Orientation of the Community

The development of recycling societies has been particularly scucessful
in the Okanagan Valley, e.g. recycling groups in Vernon, Kelowna,
Penticton, etc. In these communities the municipal councils have been
very active in investigating the opportunities for recycling materials
particularly'wastewater effluent which is currently recycled to the land
in Vernon and similar projects are contemplated for Kelowna and Penticton.
Recycling of waste materials is a noble objective but in the past it has
been difficult to demonstrate its economic sense. As a society we know
that it is wrong to throwaway valuable material in the form of packaging,
containers, etc. but our emphasis on convenience has overcome our thrift.
In recent years the knowledge that our resources are not infinite has
become more widespread, i.e. land is becoming scarce, mineral resources
are more distant and expensive to exploit, timber for pulp and paper is
being rapidly depleted. Energy to create these things which are currently
thrown away is becoming more expensive.
Unfortunately, our habits of discarding useful materials such as paper,
glass and metal are well developed and difficult to change. The infrastructure for collection and disposal is efficient and well developed in
most communities throughout B.C.
Recycling provides an opportunity for the citizens to break these
wasteful habits. Certainly the existing societies have provided a basis
of experience for the community to build upon and change the orientation
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towards conserving these materials. The response by school age children
in stimulating and encouraging their families to change their habits
towards recycling has been observed in community surveys on pilot scale
curb-side pick-up programs.
As production of virgin materials becomes more expensive the value of
the recycling society efforts to change the "throw-away " attitude of the
community to one of conservation will become evident. Again it is
difficult to place an economic value on these demonstrations of an
alternative to disposal.
3.6.3.8'

Community Service Opportunity

Service clubs such as: Boy Scouts, Girl Guides, Schools, etc. have
played a significant role in recycling. For example, in Vernon it has
been estimated that 28% of the recycled material is derived from house
to house canvassing. The individuals derive benefit from participating
in a working situation which provides economic return to their organization. The community benefits by an increased participation by the
community in recycling and the organization benefits financially. Often
the financial return is re-invested in the community in the form of
physical facilities for the enjoyment of all citizens. The recycling
facilities provide a vehicle for community service participation.
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3.7

CONSTRAINTS AND POSSIBLE RELIEF MEASURES

3.7.1

General

Most people are aware of the extensive amount of waste which occurs in
modern society. Our rather wasteful habits of throwing away useful
materials has developed in North America for several reasons. The
people in British Columbia have enjoyed the enviable position of large
amounts of natural resources combined with a relatively high standard of
living. This allowed us to waste materials because the low cost of
energy and raw materials created short term economic sense for discarding
used materials and manufacturing new products from virgin material. The
municipal refuse collection and disposal systems were initially designed
to accept waste food products etc. which attract rodents and flies and
present a health threat to the community. As affluence increased over
the years the capacity of these systems grew to accommodate increased
quantities of solid municipal wastes without regard for alternative
methods of coping with recyclable materials. The existing municipal
solid waste handling and disposal infrastructure prevalent throughout
B.C. is one of the most important constraints on recycling. An itemized
listing of other constraints which mostly affect the economics of recycling
is provided in Table 3.32. Most of these constraints can be modified if
government incentives are provided to encourage recycling based on the
arguments provided earlier in this section. The actions which can be
taken to alleviate the constraints are shown in Table 3.33. A detailed
discussion of each of the constraints and measures to alleviate them
follows.
3.7.2

Distance From Markets

The markets for recycled materials are mostly centered in the Vancouver
area where the recyc1ab1es are reprocessed or shipped to overseas markets.
A small market for glass and paper exists in the Okanagan but this is
relatively insignificant for the province in total. Markets for glass,
paper and metals also exist in the State of Washington. With reference
to the planning map of B.C. shown in Figure 5.1 it can be seen that
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TABLE 3.32
MAJOR CONSTRAINTS ON RECYCLING
BY SOURCE SEPARATION
B.C. COMMUNITIES

(1)

Great Distances from markets.

(2)

Small size of communities.

(3)

Disposal oriented collections systems.'

(4)

Lack of capital for implementing viable recycling operations.

(5)

Tax incentives for use of new raw materials.

(6)

Lack of financial programs to encourage recycling.

(7)

Lack of Provincial government recycling policy on
recycl i ng.

(8)

Lack of Provincial government assistance for educational
programs.
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TABLE 3.33
STRATEGIES TO OFFSET CONSTRAINTS

(1)

Provincial Government assistance - capital works, low
interest loans, grants.

(2)

Provincial Government policy - operational funding
(matching grants).

(3)

Provincial Government policy - priority areas for
establishment of recycling.

(4)

Transportation Costs.
- Relaxation of tariff laws for recycled material
- Government brokerage (exemption from tariffs).

(5)

Provincial Government programs to encourage recycling
by ~unicipalities.

(6)

Tax incentives for .re-use of recycled material by
industry.

(7)

Public education programs.

(8)

Depreciation allowance and tax incentives for
recycling associations purchasing equipment.

(9)

Research and development into source separation system
design.

(10)

Develop regional recycling operations serving
economically viable population levels.
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major cities such as, Prince George, Prince Rupert, Kamloops, etc. are
greater than 250 miles from the major markets in the Vancouver area.
Certainly the municipalities in the north east part of the province are
too isolated for recycling to be considered seriously unless strategies
are undertaken by the provincial government to relax freight rates for
recyclable materials. An alternate strategy would be for the government
to undertake the task of acting as a broker to store and market recyclable
materials when market conditions are favourable and so that normal
transportation tariffs do not apply.
3.7.3

Small Size of Communities

A large number of B.C. communities have relatively small populations,
i.e. less than 20,000. The tonnage of materials potentially recyclable
becomes very small at these population levels. The investment in collection an~ processing equipment is therefore large in proportion to the
amount of material. As well, the overhead costs to administer, direct
and organize the recycling effort is high for small waste quantities.
A strategy to alleviate this constraint is to organize regional recycling
operations as a function of the regional district responsibility where.
sufficient waste quantities can be generated to make economics of recycling attractive - probably by source separation techniques.
3.7.4

Disposal Oriented Solid Waste Disposal System

This point has already been discussed but it is important to realize
that municipalities throughout B.C.have a considerable investment in
their existing disposal oriented solid waste handling systems. Recycling
is an unfamiliar approach to municipal officials and their labour force.
Such programs would have to be economically attractive to the municipal
councils for significant change to occur.
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Strategies to encourage these changes could consist of:
(1)
(2)
(3)
(4)

3.7.5

information programs to promote the benefits of recycling
senior level financial assistance in terms of capital and
operating dollars to initiate and perpetuate the systems
encouragement of good record keeping programs to demonstrate
the true costs of municipal waste disposal.
extension service by waste management experts to advise on
efficient waste management techniques to include recycling as
an integral part of solid waste management.
Lack of Capital Funds

Without a firm policy of municipal funding in the form of diversion.
credits and provincial grants to support recycling because of environmental and energy savings - recycling agencies have found difficulty
in obtaining adequate funds to equip recycling operations. Financial
institutions are not prepared to provide funding to non-profit
organizations. Their orientation is towards financing organizations
that can demonstrate a capability of return on investment. Processing
costs represent a significant percentage of operating costs and provision
of capital equipment can make the operations more economically viable.
A fi rm policy of capital funding through grants or low interest loans
would stimulate recycling where economic viability can be delOOnstrated.
3.7.6

Lack of Financial

Prog~ams

to Encourage Recycling

Sufficient revenue from sale of recyclable materials to operate a
recycling operation cannot be demonstrated for communities of less
than 60,000 persons. (Section 5) Certain commodities such as newsprint.
and fine paper are relati vely profitable to recycle for smaller operations
but the return from sale of glass and tin cans is not as high compared to
their processing costs. Therefore existing recycling operations
particularly private companies tend to concentrate on the IOOre profitable
items. As well they confine themselves to large communities where they
can collect larger volumes and reduce their unit handling costs.
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A government policy which would provide diversion credits for materials
diverted from disposal systems as well as intangible benefit credits as
discussed in the previous section would make the economics of operating
in small communities more attractive. Municipalities would be encouraged
to include recycling as an integral part of their solid waste management
program. If the government funds are tied to a comprehensive program
for paper, metals and glass the problem of recycling only the more
lucrative materials would also be solved.
3.7.7

Lack of Provfncial Government Policy on Source-Separation

The provision of matching grants has to date been on an ad hoc basis
with no real yardstick to measure economic viability of source separation
programs. Municipalities and private companies have probably tended to
stay away from investment in recycling because they were not sure of
government policy, particularly with respect to matching grants. If a
definite policy were formulated based on adequate demonstration of
economic viability both municipalities and private companies or societies
would be encouraged to invest time and money in recycling programs.
3.7.8

Lack of Provincial Government Assistance
- Educational Programs

Initiation of recycling requires an intensive public education program
to induce householders to change their convenient habits and adopt
conservationist approaches to solid waste disposal. The economic viability,
and indeed the success of source separation recycling is dependant upon
a high level of citizen participation. Initial programs of newsletters,
television advertisements, discussion in the schools and followed up
with on-going information programs and advertisements are necessary
components of recycling operations.
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SECTION 4
ECONOMIC DECISION MODEL
4.0

A DECISION MODEL FOR SOLID WASTE RECYCLING

One of the main objectives of this study was to evaluate alternative
policies for the future development of solid waste recycling in British
Columbia. This evaluation was to include an assessment of the economic,
social and environmental implications of these policies. In order to
meet this objective, a IIdecision model was developed which can be used
to estimate the economic impact of al ternativepol icies. A schematic
diagram of the components of the model is shown on Figure 4.1.
The inputs to this model are shown on Table 4.1. The model is also·able
to account for the social and environmental benefits attributable to
different policies.
II

4.1

Conceptual Framework

It is important that the reader clearly understand the conceptual framework upon which the decision model is based. The following discussion
outlines the scope of the model, its function, and some of the key
conceptual issues considered in its development.
4.1.1

Scope

The decision model has been designed to evaluate recycling programs and
policies at two separate levels.
Recycling can be evaluated on the basis of source separation for both
depot and curb-side pick-up operations or for central processing schemes.
First, at the local or community level, the model can be used to evaluate
the effectiveness and economic viability of a particular recycling
program. The model provides a range of information including estimates
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ECONOMIC DECIS.ION MODEL
SCHEMATIC DIAGRAM
FOR RECYCLING SOLID WASTES

DIR'ECT BENEFITS
RECYCLING
REVENUE FROM SALE
DIVERSION BENEFITS

INPUTQ)

ESTIMATE
QUANTITY

COSTS - REVENUE
CALCULATION

R~CYCLABLE

MATERIALS
COSTS OF
RECYCLING

INTANGIBLE
EVALUATE
BENEFITS
1-----1~ ECONOMIC
VIABILI TY
MATCHING
GRANT

DECISION ON FUNDING

Figure 4.1

TAB L E 4.1
LIST OF INPUTS TO RECYCLING DECISION MODEL
Input 1
Population
Per capital generation rate
Waste composition

tons/year

%

Percent Recoverable - Curb-Side
- Depot
- Central Processing
Input 2
Pri ces

$/ton

Diversion Credit

Paper
Glass
Metal
$/ton

ONP,OCC, Fine, etc. )
)

(Market specific)

)

(community specific)

Input 3
Operation type - Depot, Curb-Side, Central Processing
Collection costs - $/ton (community and commodity specific)
Processing costs - $/ton (community and commodity specific)
Transportation costs - $/ton (location and commodity specific)
Overhead costs - $/ton (community specific)
In estimating the above costs, the amount of subsidized
labour must be specified.
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of the volumes and types of wastes recyled, the program's costs and
revenues, and the intangible benefits which would be generated by recycling.
Secondly, the model can also be used to evaluate the economics of waste
recovery on a province-wide basis. Through systematic use of the model,
the Province will be able to determine under what conditions the recovery
of solid wastes is economically viable. The model can also be useful as
a tool for determining the impact of Provincial policies on recycling.
Regardless of whether the model is applied at the community or provincial
level, it is intended to provide the user with a framework for evaluating
the general economics and the policy implications of solid waste recycling.
As discussed in later sections, the wide variation in community characteristics may make it inappropriate to use the province wide average
data. It should be noted though, that by following the approach incorporated in the model, and making adjustments for unique community characteristics, the user should still be able to develop an estimate of the
effectiveness, viability and benefits of a recycling program.
Use of the Model

4.1.2

The decision model has been designed to evaluate specific recycling
program alternatives on a community by community basis. The overall
model consists of four components which estimate:
1.
2.
3.
4.

the
the
the
the

volume and types of wastes recovered by the recycling program
costs of recycling the recovered materials
direct savings resulting from recycling
social and environmental benefits attributable to recycling.

Taken together, the components provide an estimate of the effectiveness
of recycling, its economic feasibility, and the benefits which it generates.
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"

The model considers each of the components sequentially. The first
component determines the volume and types of materials which would be
collected by the recycling program. Based on this information, the
second component then estimates the costs associated with recycling.
the third component estimates the directly quantifiable benefits which
result from recycling including the revenue from sale of the recycled
materials and the savings in refuse disposal costs derived from reducing
the amount of material to be handled. Finally, component four considers
the other benefits of recycling which are not easily quantifiable, e.g.:
energy savings from re-using recycled materials as opposed to new
resources
resource conservation of scarce materials
savings in reduced costs of air, water, land pollution control
employment creation for handicapped and unemployed - and associated
multiplier effects.
community pride in contributing to resource conservation
As previously discussed in section 3.6 the energy savings cannot be
readily identified for each recycled commodity, as the current price
that the end user is willing to pay probably already accounts for a
portion of these savings and we. might be double accounting if we use the
total values of equivalent energy shown in Table 3.25 for each ton of
recycled material. Similarly for the savings in resources conserved we
might be simply satisfying an overseas demand for recycled material
without affecting resource conservation within the province. The province
will have to utilize a judgement call on whether the combined savings
represent sufficient return to the province to justify matching the
municipal diversion credit.
The overall economic impact of waste recovery is represented by the sum
of the costs and benefits. In the example shown below, society, or more
precisely the economy, would be enriched by $5 for each ton of waste
material recycled.

- 139 -

~

Cost of Recycled Material
Value of Recycled Material
Savings in Disposal Costs
Net Benefit (Cost)

(35)
25
15
5

This summation considers only those costs and benefits which are directly
quantifiable and has not included the non-quantifiable benefits of
recycling. Even in the event that the summation may indicate that
recycling represents a net cost to the economy, e.g. $5/ton it might be
possible to justify recycling on the basis of the less tangible benefits
which it provides.
4.2

WASTE GENERATION

The first component of the decision model is responsible for estimating
the volumes and types of wastes which would be collected by a recycling
program. The calculation of this figure involves three steps and requires
estimates of:
the total volume of waste generated
the composition of these wastes
the percentage of wastes recovered by the process.
The information used to develop these estimates has been discussed
earlier in Section 3.1.
4.2.1

Total Waste Generated

Our preceding discussion" has indicated that Canadian communities on
average generate approximately 2.9 1b per capita per day (p.c.d.) of
municipal wastes, with this figure increasing to 3.6 1b/capita/day for
larger communities. Although these figures are useful as broad averages,
the review of the waste generation rates of individual British Columbia
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communities showed significant variations from these averages. As an
example, Vancouver generates approximately 2.9 lb/capita/day of waste
per day, while the much smaller communities of Nanaimo and Vernon report
rates of 1.8 lb/capita/day and 3.3 lb/capita/day respectively.
These results indicate that caution should be exercised when estimating
the volume of waste generated by a community. If the decision model is
being used to examine the broad feasibility of waste recycling, using an
average rate would likely provide sufficient accuracy. On the other
hand, if the model is being used to determine the feasibility of recycling
in a specific community, then it may be necessary to obtain a more
accurate estimate of the waste generation rate. A short term weighing
program on trucks collecting from a specific area of a municipality with
an identifiable population would provide excellent information on per
capita waste characteristics.
It is important that the generation rate be measured at a representative
location which would reflect the wastes directed to a specific recycling
program. For example, for residential source separation programs quantities
should be measured at the collection trucks. Typically the expected
generation rate would be around 2.2 lb/capita/day. If a central processing
facility for recycling municipal. solid wastes is considered then the
wastes could be measured at the disposal site or transfer station where
wastes from commercial establishments and industry would also be received.
Waste generation rates of up to 5.8 lb/capita/day may then be experienced.
4.2.2

Composition of Wastes

At present, in British Columbia, municipal solid waste at source separation
recycling programs are generally restricted to three types of materials;
paper, glass and metal. Metal usually refers to flattened tin cans. As
discussed earlier, because of the difference in the value of different
qualities of paper, many recycling operations further separate paper
into categories of old newspapers, old corrugated cardboard, and fine
papers. Some municipalities further separate their paper into mixed

- 141 -

kraft and mixed waste paper. Recycled glass is required sorted by color
while metals are divided into ferrous (flattened tin cans) and nonferrous (aluminum cans) categories. In the future, as discussed in
section 2.2, rubber, plastic, oils, cloth could become important materials
for recycling.
Our analysis of both British Columbia and foreign recycling programs has
indicated that the percentage of paper in the waste stream can vary
significantly, while the percentages of glass and metals tend to be much
more stable. In data supplied by R.C.B.C. (1) and the results of many
U.S. and European programs, indicate that the total recyclable paper
content of municipal wastes is typically in the range of 10% to 20%. In
contrast, the 1972 U.B.C. study of Vancouver's wastes and the 1974
survey of wastes in Nanaimo indicated that the percentage of paper and
cardboard was actually in the range of 40% to 50%. This higher figure
is supported by the infonnation in Section 3.6.1. The most likely
explanation for this discrepancy is that the programs with paper percentages of 10% to 20% primarily serve households, while the much higher
figures for Vancouver and Nanaimo also include wastes from commercial
and industrial sources. This explanation would appear to be reasonable
when one considers the large vo~ume of paper waste which is typically
generated by the commercial and industrial sectors. Bird and Hale (6)
in a survey of municipal wastes der"ived from municipalities with populations greater than 100,000 across Canada further broke down the % compositions as follows:
01 d newsprint

old corrugated cartons
fine paper
glass
ferrous metal

10.8%
6.4%
3.1 %
7.7%
7.0%

Most recycling programs and solid waste surveys are quite close in their
estimates of the percentage of glass and metal in municipal wastes. In
the case of glass, the literature search and our survey indicated that
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the percentage of glass in municipal wastes ranges from 5.7% to 12%.
The percentage of metals is slightly more variable, with a range of 3%
to 10% although a percentage of 7% to 8% would appear to be typical.
Based on the above information, for use in the model we would recommend
that the percentages in_ the above Table be used for source separation
recycling schemes. For central processing recycling schemes the corresponding percentage composition would be mixed paper 40%, glass 8.0%,
ferrous metal 7.0%.
Again, as in the estimation of waste generation rates, where the results
will be particularly sensitive to the volume ofa particular type of
waste material, it may be advisable to measure the composition of municipal
wastes at a specific point in the collection system in order to obtain a
more accurate estimate.
4.2.3

1

Percentage of Wastes Recovered

The percentage of wastes recovered is obviously a key variable in determining the effectiveness and feasibility of solid waste recycling. If a
recycling program is unable to capture a significant proportion of the
recoverable wastes, then it will have only limited effectiveness as a
resource conservation effort and it will not likely be able to obtain
the volumes required for a viable operation.
The percentage of recoverable wastes actually collected by a recycling
program is highly dependent on such factors as the type of collection,
the types of recoverable materials collected and the characteristics of
the community. These factors must be considered when estimating the
recovery potential of a recycling program.
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4.2.3.1

Waste Collection Program

The various waste collection programs can be divided into two broad
groupings, those which involve collection at the household and those
which require householders to separate recyclable materials and deliver
to a central collecting point, that is, a depot system.
Curb-side pick-up programs in nearly all cases have significantly higher
participation rates and collection percentages than do depot systems
operating under similar circumstances. Participation rate means the
percentage of householders who regularly contribute recyclable materials.
Collection percentage refers to the material actually collected as a
percentage of the potentially recyclable material. Our earlier discussion
indicated that curb-side pick-up programs can have participation rates
ranging from 12% to 75%, and that a well run and properly advertised
program should be able to achieve a collection percentage of 40%. In
contrast to this, the review of depot systems showed that even the most
successful depots were able to collect only 20% of available recyclable
materials, with a collection percentage of 15% appearing to be a reasonable
target for a well run program.
The potential recovery rates of specific materials which can be expected
from curb-side pick-up operations have been estimated by Bird &Hale (6)
as follows:
paper glass ferrous

41.0%
41.0%
32.0%
29.0%
9.0%

newsprint corrugated cartons fine paper metal -

Since the participation rate for depot type operations is significantly
less than for curb-side operations the potential recoveries are estimated
as follows:
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f

paper glass ferrous

15.3%
15.3%
12.0%
10.8%
3.4%

newsprint corrugated cartons
fine paper metal -

For mixed waste, central processing facilities the potential recovery is
not dependent upon the participation rate of householders since essentially
100% of the community contributes solid wastes. The recovery rate is a
function of the efficiency of the separation equiPment. Although it is
difficult to find information on the efficiency of recovery of the
processes discussed in Section 2, it is reasonable to assume that the
efficiencies are approximately as follows:
paper - for repu1ping - for refuse derived fuel glass ferrous metals -

80.0%
90.0%
80.0%
80.0%

In the central processing facilities the percent composition of the
solid wastes will be different from the composition of the residential
wastes collected at curb-side since the solid wastes from commercial
establishments will be included at the central processing plant. Therefore
the composition of paper will totally be about 40% rather than the 20.3%
shown above for the three grades of paper we have considered for existing
recycling operations.
4.3

CALCULATION OF DIRECT BENEFITS

Direct benefits in the model include revenue from sale of materials and
economic benefits created by diverting waste materials from the solid
waste disposal system.
The revenue from sale will vary depending upon the type of recycling
system since the quality of recovered material will also vary considerably.
For example for source separation programs utilizing either depot drop
off or curb-side pick-up, the recovered materials will be sorted and
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processed to meet specific saleable grades. They will be suitable for
very specific uses, e.g. ledger paper could be de-inked and utilized for
re-manufacture of ledger paper. However in the central recovery system,
paper would be shredded and mixed together and will probably be contaminated
with liquids and various organic or inorganic materials. If it is
separated following shredding and air classification it would only be
suitable for use as a fuel or low grade paper repu1ping. Therefore
instead of the market price varying from $20.00/ton up to $150.00/ton
depending upon separated paper grade, the paper would be lumped along
with other combustible materials into one price structure say $8.00/ton
or as low grade paper for repu1ping at $20.00/ton. Typical recyclable
material prices for source separation would be as shown in Table 3.17.
The revenue from sale would be the sum of the sale revenues for each
commodity calculated in a similar manner to the following.
Revenue from sale of newsprint ($/yr) = Annual quantity of
newsprint (tons/yr) X unit price of newsprint ($/ton)
The diversion credit for removing materials from the waste stream will
also vary according to the recycling process. For source separation
methods, either depot or curb-side pick-up, the diversion credit will be
similar. It will consist of the unit costs of disposal, haulage to
landfill and approximately 20% of the collection costs. The diversion
credits will also vary with the size of community as shown in Section
3.1.4. For central processing recycling operations the diversion credit
will consist of only the unit costs of haulage and disposal since no
collection costs will be saved since the municipal collection vehicles
will deliver all wastes to the central processing point - usually at a
transfer station location near the centroid of collection routes. The
diversion credit will therefore be slightly less.
For better accuracy in the model, the unit prices and diversion credits
should be derived from specific market prices researched for the specific
community and using unit diversion savings data generated from records
of municipal solid waste collection and disposal in that community.
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4.4

CALCULATION OF THE COSTS OF RECYCLING

Unit costs of at source separation recycling from our survey of existing
recycling operations in B.C. are shown in Table 4.2. The unit costs
were subdivided into collection, processing, transportation and overhead.
Hard data was available for the Vernon and Capital Regional District
operations only since our questionnaire survey and follow-up visits were
not successful in obtaining complete operating statements from all
recycling operatoins in the province. However it is evident from Table
4.2 that total recycling costs for curb-side and depot operations vary
from greater than $60.60/ton to $80.90/ton. These costs also only
reflect the operating costs and do not include ~n allowance for capital
amortization of facilities and equipment. Our survey data was used as a
guide only. Literature sources specifying optimum equipment required
for successful recycling operations at specific community sizes were
used extensively. Capital and operating unit costs were developed for
depot and curb-side pick-up source separation recycling and centralized
processing recycle operations. These unit costs are shown in Table 5.3.
4.4.1

Collection Costs

'Unit collection costs were generated for curb-side pick-up operations
only, assuming that 2 man crews could collect approximately 1 ton for
every 2.5 man hours. Costs were generated for separate collection
vehicles only. Collection system costs for specific community sizes are
shown in Section 5.5 which follows.
Considerable savings would probably accrue in unit collection costs if
the municipal collection vehicles were modified to provide collection of
recyclable materials simultaneously with overall municipal solid waste
collection.
No unit collection costs are required for model use for depot and central
processing resource recovery.
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TABLE 4.2
UNIT COSTS - RECYCLING OPERATIONS IN B.C.

Transportation
.. Costs $/ton

Place

Tons/Yr.

Vernon

1173.5

16.10

CRD
Kelowna

1655
1620

4.15
18.00

Collection
Costs $/ton

-

Overhead
Total
Processing
Costs $/ton· Costs.$/ton Costs $/t on
50.20

14.60

80.90

43.60
46.90***

12.80

60.60

2.82

87.47

Boundary
Mission
......
.f:::>
co

Nanaimo

756

5.67**

Penticton

672

1.50**

New Life

4112

Average
Maximum
Minimum

6.12

8.59
18.00
1. 50

14.60*
(59.50)
(24.20 xxx )

-

* Estimated from filed interviews and labour costs
** ONP picked-up by buyer
*** Costs estimated from labour costs
() cost for collection and processing

39.00

61.00
73.03

44.90
50.20
39.00

10.07
14.60
2.80

64.05
87.47
60.06

It is important to note that the unit collection cost for a community of
60,000 persons was estimated at $12.90/ton which is 11.6% less than the
$14.60/ton cost assessed for Nanaimo. The difference in costs are due
to the rather limited data on collection available from Nanaimo.
4.4.2

Processing Costs

Unit processing costs will not vary significantly between depot and
curb-side pick-up operations since similar unit processes must be carried
out for each of these source separation recovery schemes. How~ver the
unit processing costs for each recoverable product will be significantly
different for centralized processing. The unit processing costs were
evaluated by developing an inventory of equipment for processing each
commodity and estimating amortized annual costs as shown in Section 5,5
where we have applied our model. As well labour requirements of processing
(man hours/ton) were extracted from the literature and costs were estimated
for each commodity assuming a $5.00/hr labour rate.
I

The unit cost of processing for a community of 20,000 shown in Table 5.3
is $44.16/ton while the average assessed from our survey data was $44.90/ton.
Fairly close agreement provides us with a high degree of confidence in
our unit cost estimates.
Unit costs for central facility recycling were assessed from the literature since no operating facilities are available in B. C.
4.4.3

Transportation Costs

It is important to realize that the market prices are quoted f.o.b. the
purchaser. The recycling agency is responsible for transporting the
materials to the market. We have reviewed the transportation costs of
the recycling associations on Table 4.4 from material extracted from our
questionnaires and as provided by the Recycling Council of B.C. Where
the recycling agency is located close to a broker, e.g. Capital Recycling
near Allan Paper Stock, the broker will often pick up at no cost. This
is particularly true for newsprint.

- 149 -

Transportation costs represent a significant percentage of total cost
for recycling operations. For example in Vernon (Okanagan Similkameen
Recycling) where 1,173 tons of wastes were recycled in 1972. The transportation costs represented 19.4% of the costs of recycling. The average
revenue from sales of commodities was $49.52 in 1979 with the costs of
transportation being $16.09 per ton or 32.5% of the revenue. These
figures can be extracted from the 1979 profit and loss statement shown
in Table 3.10. Most of the materials, e.g. newsprint transported to the
markets are carried by commercial trucking companies whose tariffs are
regulated by the Motor Carrier Commission which licenses trucking companies
under the Motor Carrier Act "Motor Carrier Regulations". Under these
regulations a motor carrier registers his rates which are approved by
the Motor Carrier Commission. Front haul rates are established which
are open to public scrutiny and for most carriers are more or less equal
for different carriers. Usually the rates for a fully loaded 44,000 lb
truck are in the neighbourhood of $1.50/mile for a loaded truck at a 250
mile haul. Backhaul rates are also established by the trucking company
and these are applied at the discretion of the trucker. A backhaul rate
of $l.OO/mile is a conservative estimate for a fully loaded 44,000 lb
truck throughout the province .
. A backhaul rate is the haulage rate established by the trucker for a
route on which his vehicles are normally returning to base empty after
completing a delivery.
Dump trucks are subject to a minimum tariff only and this is a method of
reducing haulage costs that the Recycling Council of British Columbia
has extended to its members. At present as shown on Table 4.3 and 4.4,
R.C.B.C. is transporting most of the glass and metals for approximately
$12 to $15/ton for glass. When analyzed in terms of cost per for mile
the R.C.B.C. prices for glass range from $.16/ton mile to $.29/ton mile.
For Prince George and Regional Recycling the costs are approximately
$.04/ton mile and $.19/ton mile respectively.
When the costs were analyzed on a cost per ton/mile basis the unit costs
varied as shown in Figure 4.2. The costs varied from approximately
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TABLE 4.3
METHOD OF TRANSPORTATION

......
U1
......

Recycling Operation

Newsprint

Corrugated

Ledger

Gl ass

Metal

Regional Recycling
Vernon

Trucker
Trucker

Trucker
Trucker

Trucker
Trucker

Pick~Up

Prince George
Nanaimo
Ridge Meadows
Chill iwack
Mission Workshop
Mission
New Life
Boundary Conservor
Princeton
Penticton
Kelowna

Trucker
Trucker
Pick-Up
Pick-Up

-

-

Trucker
City
Vehicle
Trucker

Trucker

RCBC
RCBC

RCBC

Pick-Up
Trucker
Trucker
Trucker
Pick-Up
Trucker

Trucker

-

-

-

-

-

-

-

-

-

-

Trucker

Trucker

note - trucker - means commercial hauler

RCBC
New Life
Trucker
Trucker
RCBC
RCBC

New Life

RCBC
Rail

TABLE 4.4
UNIT TRANSPORTATION COSTS
FOR HAULAGE OF RECYCLED MATERIALS FROM RECYCLING ASSOCIATIONS
Costs in $/Ton
Place

.....
U'1
N

Regional Recycling
Vernon Recycling
P. George Recyclin<
Horby Island
Nanaimo Recycling
Ridge Meadows
Chilliwack
Mission Workshop
Mission
New Life
City of Vancouver
Boundary Conservor
Kutenai
Princeton
Penticton
Kelowna

Newsprint
$ 10.00

-

Corrugated
$

-

Ledger

Glass

Metal

-

$18.00

$ 0.00
40.00

$

-

15.00

17.00

-

-

-

-

13.75

-

-

5.00

-

-

-

-

-

13.75

-

-

10.00
12.00

20.00
5.00

-

-

15.00
7.00

25.00
25.00

-

-

-

-

-

-

-

-

-

-

-

-

15.00

15.00

-

-

-

16.00

16.00

16.00

15.00
14.00
12.00

-

25.00

1.20
1.10
w

...J

UNIT COST OF TRUCK TRANSPORTATION
OF RECYCLABLE MATERIALS IN B. C.

1.00
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4¢/ton mile for front hauls of 400 - 500 miles, up to 35¢/ton mile for
short hauls say within the City of Vancouver. At the shorter distances
the costs of loading and unloading are significant factors while in long
hauls the labour and vehicle operational costs become more important.
When using the model on a specific community actual rates should be
obtained from truckers since they may be able to offer back haul rates
for specific communities which would provide significantly less expensive
transportation.
4.4.4

Overhead Costs

Included in the unit overhead costs are costs of rent for processing and
storage, administrative costs, utilities, advertising, etc. Rent was
assessed at $4.00/ft 2 with a requirement of 1.4 ft 2 /ton/yr processed at
the 20,000 person level. Administrative costs are relatively fixed and
similar for depot and curb-side pick-up operations and were assessed at
1/3 of a man year, (assuming a salary of $15,000/year for an operator
manager.) Utility and advertising costs were assessed at $0.45/ton and
$0.28/ton annually as extracted from the Capital Regional District
annual budget. The variation in overhead costs as a function of community
size are shown in Table 5.3.
The source separation unit overhead costs for a community size of 20,000
population were assessed at $14.27/ton which are very close to the
average of $10.07/ton shown in Table 4.2. The savings in overhead cost
with increasing population is evident in the reduction in unit cost to
$4.27/ton at 60,000 population.
It is most important that for application of the model to a specific
community the unit costs shown in this report should be modified to
reflect local conditions and wherever possible actual researched unit
costs should be used, e.g. for transportation, and up to date processing
costs.
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SECTION 5
APPLICATION OF THE ECONOMIC DECISION MODEL

5.1

GENERAL

To illustrate the use of the model to calculate the economic viability
of recycling conceptual designs of curb-side pick-up recycling operations
for various sized communities were developed i.e. 2000, 20,000 and
60,000 persons. The financial information provided in the questionnaires
was analyzed to produce unit cost and revenue figures which can be
applied for planning purposes. Diversion credit~ and matching grants
developed in section 3.1.4 and section 3.6 were used in the modelling to
ascertain overall economic viability for specific community sizes.
5.2
5.2.1

MODEL CONCEPTS
Curb-side Pick-up Source Separation Solid Waste Recycling
- Description of Recycling Operations

In order to develop the revenues and costs appropriate for source
separation -curb-side pick-up, solid waste, recycling operations the
existing operations in B.C. were reviewed to establish state of the art
techniques at several community sizes, i.e. 2,000, 20,000 and 60,000
population. The literature describing these operations was also reviewed
in detail to obtain information on equipment, labour, storage, and
office space, utilities, administration and advertising needs. Of
particular value in the literature were the descriptions of operations
at Kelowna (10), Regional Recycling - Victoria (3,4), Vernon (2), etc.
A considerable amount of information on the design of recycling operations
was derived from a report by Resource Integration Systems Ltd. entitled
Implementation of at-source Recovery Systems in Canada An Initial Evaluation
of the Potential Impacts. (12). From this information models of curbside pick-up operations were developed which are described below.
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5.2.2

Small Size - community of 2000 persons

At this size of community the amount of material which is recoverable
from solid wastes is very low, approximately 87 tons/year and it was
realized that the economic viability was rather doubtful. The operation
would consist of a single worker-manager working only 50% of his time,
i.e. 1,000 man hours per year and 3 incentive workers providing 720 man
hours per year. It was assumed that only a very small depot of approximately 800 ft 2 would be required to receive, process, store and ship
collected materials. Collection of material throughout the community
would be carried out using a 2 man crew in a ~ ton pick-up truck. To
service the 570 houses in the community of which only about 175 would
participate would consume only 10.0 man hours/week including unloading
time since only 1.6 tons would be collected each week. Processing
collected paper and glass which would be the only materials recycled
would comsume approximately 8 hours per week for the paper @ 6.6 hours/ton
of paper and 4 hours/week for the glass @ 11.1 hours/ton for glass for
cleaning sorting and crushing. Most of this labour would be derived
from volunteers or incentive labour with only 7 hours per week of supervision provided by the paid manager worker. Papers would be sorted
manually with a corrugated cartons periodically baled using a rented
baler - say 5 tons every month. Glass would be stored and bottles would
be hand cleaned, sorted, and crushed weekly into 45 gallon steel drums.
Facilities and equipment would consist of approximately 800 ft 2 of
donated space - probably in a municipal workshed. A second hand pickup truck would be used for collections. Processing equipment would
consist of a mechanical hammer-mill glass crusher owned by the recycling
society. Equipment for materials handling would consist of a manually
operated fork lift, and a barrel handling clamp attached to a furniture
dolly. Transportation of recycled products to market would occur once
every 6 weeks for approximately 10 tons/shipment and assuming backhau1
rates on commercial freight lines.
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5.2.3

Medium Size - Community of 20,000 Persons

A community fo 20,000 persons generates an estimated 875.9 tons of
recyclable material each year. The central depot to process and store
recycled products would be approximately 1200 ft 2 with an additional 300
ft 2 of outside storage space for glass. Equipment would consist of a ~
ton pick-up for collection, a mechanical glass crusher, (1.0 ton/hour),
an upstroke 3,000 psi paper baler (1.0 ton/hour), a fork lift equipped
with an oil drum clamp, wooden pallets for paper bales, 45 gallon steel
drums for glass storage, plywood containers for tin cans and fine paper.
The total labour requirements would be a worker manager plus five full
time employees. Approximately 3.4 man years would be required for
processing and 1.2 man years would be needed for collection of ,recyclable
materials. Transportation to market would be via commercial trucking
companies in 20 ton lots (minimum) at regular front haul rates.
5.2.4

Large Size Community at 60,000 Persons

At this population level a significant increase in recyclable material
occurs to 4,306 tons/year. Operations can be much more mechanised and
efficient. A processing, storage and transhipment depot of approximately
3000 ft 2 would be required. Equipment for processing would consist of a
horizontal baler complete with air feed and a shredder with a capacity
of approximately 3 to 6.5 tons/hour - 3,000 to 5,000 psi; a hammer mill
crusher of 1.0 to 3.0 tons per hour; fork lifts, roller and belt conveyors,
wooden tote boxes for paper and tins, 45 gallon steel drums. Collection
equipment would consist of a ~ ton pick-up truck and at least one 2 to 3
ton truck. The total labour requirements would be a worker manager plus
a secretary and 12 full time employees.
5.3
MODEL APPLICATION
Estimate Quantity of Recyclable Materials
For curbside operations the quantities of recyclable materials are
tabulated for the most commonly recycled materials for communities of
2,000, 20,000 and 60,000 population in Table 5.1. As an example of the
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TAB L E 5.1
MODEL OUTPUT (1)
SOURCE SEPARATION
CURB-SIDE PfCK UP
RECYCLING
QUANTITY OF RECYCLABLE

~~TERIALS

QUANTITY IN TONS/YR. @ POPULATION LEVELS OF
COMMODITY

2,000

20,000

60,000

35.6

355.6

1745.7

Old Corrugated Cartons (OCC) 21.1

210.7

1036.6

8.9

79.7

392.1

17.9

179.3

882.4

5.1

50.6

248.9

87.7

875.9

4305.7

Old Newspaper

(ONP)

Fine Paper
Glass
Tin Cans
TOTAL

Input - operation type - curbside pick-up - source separation.
assuming pick-up of OCC from commercial establishments.
Community Populatlon: 2,000, 20,000, 60,000 persons.
Solid Waste Generation Rates - less than 50,0002.2 lb/capita/yr.
greater than 50,000 3.6 lb/capita/yr.
Percentage Composition ONP - 10.8
Percent Recoverable

ONP - 41.0
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calculation of the amount of old newsprint for a town of 20,000 the
quantities were calculated from the following formulas.
(Population) X (Per Capita Generation Rate) X (% Composition) X
(% Recoverable) = Annual Wastes Recoverable
(20,000) X (2.2 1b/capita/day) X (365 days) X (1/2000 tons/1b)
year
X (.108) X (.41) = 355.6 tons/year
As previously discussed, per capita generation rates of 2.2 1b/capita/day
were utilized for communities of less than 50,000 persons while an
average of 3.6 lb/capita/day were utilized for larger communities.
Percentage compositions were as reported by Bird and Hale (5) (e.g.)
newsprint 10.8%. The percentage of material recoverable from each
community is dependent upon the method of recycling and percentage
participation as discussed in Section 2.0.
For example for at-source
separation, curb-side pick-up recycling the percentage of newsprint
recoverable is 41%. These figures are adequate for overall planning
purposes but actual measurements of waste generation rate and compositions
would be advisable for use of the model in a specific community.
5.4

CALCULATION OF DIRECT BENEFITS

Direct benefits which are readily estimated in terms of dollars are
revenue from sales, and diversion credits. In estimating revenue from
sales commonly experienced prices for the various commodities were
selected e.g. newsprint $45.00/ton - see Section 3.4.2. For each community
size the recyclable quantities shown in Table 5.1 were utilized to
calculate the revenues shown in Table 5.2. At a 20,000 person community
size a realistic diversion credit would be 21.00/ton of material diverted
from the normal waste collection, haulage and disposal system as discussed
in detail in Section 3.1.4. The small community, unit costs for waste
disposal were observed to be greater in most cases than for larger
communities and therefore unit costs of $26.25/ton were used for communities
with 2,000 persons and $15.75/ton for communities with 60,000 persons.
If capital amortization costs of solid waste disposal systems are included
in the cost analyses these diversion credits are considered realistic.
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TAB L E

5.2

MODEL INPUT (3) &OUTPUT
SOURCE SEPARATION
CURB SIDE PICK-UP RECYCLING
DIRECT ECONOMIC BENEFITS

REVENUE SOURCE

REVENUE IN $/YEAR FOR COMMUNITIES
OF POPULATlON SIZE:
60,000 .
2,000 .~
20,000

$45/ton

1602.00

16020.00

78556.50

Old Corrugated @ $60/ton

1266.00

12660.00

62196.00

Fine Paper

@ $90/ton

720.00

7200.00

35289.00

Glass

@ $35/ton

626.50

6265.00

30877 .00

Tin Cans

@ $45/ton

229.50

2295.00

11200.50

4444.00

44440.00

218119.00

. 2302.13

18393.90

67813.20

6746.13

62833.90

285932.20

01 d Newspri nt

@

Sub-Total Revenue from Sales
Diversion Credit
Total Revenue

Diversion Credit @ 2000 = $26.25/ton
@ 20000 = $21.00/ton
@ 60000 = $15.75/ton
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For specific community application of the model actual present day
prices should be utilized from contact with ~rospective markets rather
than the units prices shown in Table 5.2. As well, a unit diversion
credit should be established by analysis of the specific community's
unit costs of collection, haulage and disposal. From the data shown in
Table 5.2 it is interesting to note that the total direct benefits were
$76.90/ton, $71 .70/ton and $66.41/ton for the three community sizes
calculated.
5.5

CALCULATION OF RECYCLING COSTS

Total annual costs of recycling were developed for the curb-side-source
separation concepts described in this section. Both operating and capital
amortization costs were estimated. The costs were subdivided into
collection, processing, transportation and overhead costs. To illustrate how unit costs were developed the 20,000 person community is used
as an example.
Unit Collection Cost - for 875.9 tons/year (from Table 5.1)
$11,368.70/year
Labour @ 2.6 manhours/ton @ $5.00/hr =
Vehicle Capital Amortization $9,000 @ 12%
2,497.00/year
over 5 years
·1386.~/~ear
Operation of Vehicle @ $1.58/ton
$15,252.60/year
unit collection cost = $17.42/ton
Processing Cost
Glass - 179.3 tons/year (from Table 5.1)
Labour @ 11 man hr/ton @ $5.00
Equipment 20% of fork lift - $10,000
@ 12% over 5 years
45 gallon drums
$420

unit processing cost

=

$58.75 say $60.00/ton
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9,861.50
554.80
117.00
10,533.30

Paper - 646 tons/year (from Table 5.1)
Labour 6 hrs/ton @ $5.00
Equipment 73.7% of forklift
$10.000 @ 12% over 5 years
Paper Baler $12.000 12% over 5 years
Miscellaneous containers

19.380.00
2.025.00
3.329.00
100.00
$24.734.00

unit processing cost = $38.28 say $39.00/ton
Tin Cans - 50.6 tons/year (from Table 5.1)
$ 2.783.00
Labour 11 hours/ton @ $5.00
160.00
Equipment 5.7% of fork lift
100.00
Containers
$ 3.043.00
unit processing cost = $60.10/ton
Average processing cost
= (39.00) X .74 + (60.00) X .20 + (60.00) X .057 =
28.74 + 12.00 + 3.42 = $44.16/ton
Transportation Cost
In figure 4.2 the variation in transportation costs as a function of
trip length is shown varying from $.30/ton-mile on trips less than 10
miles down to $.04/ton mile for trips of 500 miles in length. A front
haul cost of $.075/ton mile is reasonable for a 250 mile distance. At
20 tons/load this equals $375/10ad or $18.75/ton.
Reportedly a cost of $1.50/mile is a reasonable cost for long hauls of
over 100.00 miles. The rates however are set up from destination to
destination and short trips of say 10.0 miles would be around $5.00/ton
or $.30/ton-mile while extended trips approaching 500 miles would be @
$25/ton. or $.04/ton-mile.
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Overhead Costs
Overhead costs include such items as administration, utilities, rent,
advertising, miscellaneous expenses. For a 20,000 person community the
costs could be approximated by:
Rent 1200 ft 2 @ $4.00 =
$4800
1000
Utilities =
Advertising and Promotion = 1500
5000
Administration =
200
Miscellaneous =
$12,500
Unit overhead cost = $14.27
It is interesting to compare these calculated costs for the models with
the unit costs derived from our questionnaire data. The collection cost
of $17.42/ton is greater than the collection cost estimated for Nanaimo
of $14.60/ton shown in Table 4.2. The Nanaimo cost does not include an
estimate of capital amortization. Therefore the collection cost of
$17.42 per ton is probably realistic. An average processing cost for
recycling societies of $44.90 is reported in Table 4.2. This is very
close to the $44.16/ton calculated for our model. The transportation
cost of $18.75/ton resulting from our model is reasonable for a community
250 miles from its market. Note that Kelowna which is approximately 284
miles from its markets on the average has an average transportation cost
of $.05/mi1e or $16.00/ton for paper and $.088/mile for metals. Overhead
costs for Ke10wna and Capital Regional District were reported as $14.60
and $12.80/ton respectively -see Table 4.2. Therefore the $14.27/ton
overhead cost utilized in the model is reasonable.
The costs for operating a 20,000 person sized recycling operation at
varying distance from markets are shown in Table 5.3. This community
size was used since it is similar to the size of the Vernon operations
which appear to be relatively cost effective (Table 3.10). A summary of
unit costs is provided in Table 5.4. for various community sizes.
Collection costs decrease dramatically from the 2,000 population community
to the 60,000 population level. This is a realistic phenomena since at
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TAB L E

5.3

MODEL INPUT (2) &OUTPUT
SOURCE SEPARATION
CURB SIDE PICK-UP RECYCLING
COST OF RECYCLING
(for 20,000 persons)
COSTS IN $/YEAR FOR COMMUNITIES
WITH DISTANCE FROM MARKET OF
less than
250 miles
50 miles
500 mi les **
Collection Cost

15,258.18

15,258,18

15,258.18

Processing Cost
Paper

$39.00/ton

25,194.00

25,194.00

25,194.00

Glass

$60.00/ton

10,758.00

10,758.00

10,758.00

Tin Cans

$60.00/ton

3,036.00

3,036.00

3,036.00

3·8,679.74

38,679.74

38,679.74

Paper

8,095.00

12,112.00

63,488.00

Glass

2,241.25

3,362.00

17,648.00

632.50

949. 13

4,978.00

10,948.75

16,423.13

86,114.00

Overhead Costs $14.27/ton

12,499.09

12,499.09

12,499.09

TOTAL COSTS

77,385.76

i8J,148.QO

Sub-Total
Transportation Cost

Tin Cans
Sub-Total

** - data 60,000 persons
transportation costs - @ 50 miles - $O.25/ton-mile
@ 250 miles - $O.075/~on-mile
@ 500 miles - $O.04/ton-~ile
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152,551 .01

TAB L E

5.4.

SUMMARY OF UNIT COSTS
CURB SIDE PICK-UP
SOURCE SEPARATION
RECYCLING
U NIT

COS T S

2,000

20,000

60,000

Co llecti on

43.40

17.42

12.90

Process i ng.

43.30

44.16

25.13

50 mi.

14.50

14.50

14.50

250 mi.

18.75

18.75

18.75

500 mi.

19.50

19.50

19.50

28.50

14.27

4.85

$133.95

$94.60

$61. 63

Transportati on

Overhead
TOTAL UNIT COST
(@ 250 mil es to
market)
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the 2,000 population level capital costs for collection vehicles make up
a significant portion of the costs. As the community size increases
labour makes up an increasing amount of the collection costs and efficiency
of collection increases from 2.6 man hours/ton for the 20,000 population
level to 2.0 hrs/ton for the 60,000 population level. Processing costs
decrease significantly from the 20,000 to 60,000 population level with
decreased labour requirements and unit capital depreciation costs of the
60,000 population level. A significant reduction in unit overhead costs
occurs between 20,000 and 60,000 population levels as well.
These decreases agree quite favourable with the data in Table 4.2 where
collection and processing costs shown for Penticton are $59.50/ton. For
a similar sized community based on curb-side pick-up the calculated
collection and processing costs combined shown in Table 5.4 amount to
$6l.58/ton. The cost quoted for Penticton do not include capital amortization or miscellaneous operating expenses whereas the Table 5.4 costs
do include these items.

5.6

COST-REVENUE CALCULATION

In Table 5.5 an estimate of the economic viability of at-source curbside pick up recycling is provided for operations which are 250 miles of
their market. At the 2,000 population level, the direct revenue equals
only 57% of the total costs i.e. 6746.13/11,747.2. Such a small operation
is obviously not viable. At the 20,000 population level the cost/
revenue calculation reveals that revenue approaches 76% of the
costs i.e. 62,833.90/82,860.14. At the 60,000 population level the
di rect benefits are greater than the costs. Wi thin the accuracy of the
model we could therefore predict economic viability of curb-side-source
separation recycling within 250 miles of the market for a 60,000 population
based on direct benefit-cost calculations only.
Similar calculations were carried out using the model at the three
community sizes for market distances of 50 miles and 20 miles. It can
readily be seen in Table 5.6 that the 60,000 population level becomes
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economically viable even without a diversion credit at 20 miles. In
fact, the model shows a 2.5% profit. The model is confirmed in real
life by the fact that New Life recycling which is located a similar
distance from its markets is a viable limited company engaged in recycling
for profit. However New Life Recycling concentrates on the recycling of
waste paper. Even at a short distance (20 miles) from the market the
small 2,000 population community looses money. The 20,000 population
community approaches economic viability at the 20 miles distance from
markets provided that a diversion credit is available from the municipality.
Intangible Benefits Calculation
In Section 3.6 arguments were developed for subsidy of recycling operations
because of energy savings and savings due to decrease in pollution
control costs etc. If these benefits were provided in the form of a
grant by the provincial government equal to the diversion credit the
effects are shown in Table 5.5 and Table 5.6. The 2,000 population
level community is not viable even with this type of grant assistance at
any distance from markets. The 20,000 person community within the
accuracy of the model makes economic sense at up to 250 miles from
markets. The 60,000 population community is definitely a good investment at distances even greater than 250 miles.
On a province wide basis we have applied the model using rather gross
assumptions of areas to be served in an attempt to determine the extent
of financial assistance required to stimulate and maintain recycling
operations. First it was assumed that the areas to be served are these
shown on Figure 5.1, i.e. Lower Mainland and Vancouver Island, South
Eastern British Columbia and Central British Columbia. Within these
shaded areas a population of 2,495,500 persons currently resides. This
represents approximately 95% of the total provincial population. It
was assumed that this population would be served by 11 recycling centres
serving populations of 60,000 persons or larger and 31 regional recycling
centres serving area populations of 20,000 persons. A minimum capital
investment of $125,000 and $45,000 were assumed for 60,000 and 20,000
population units to provide a minimum curb-side pick-up operation of
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EXISTING
RECYCLING
OPERATIONS
BRITISH
COLUMBIA
DENS ITY OF POPULATION
SHAPED AREAS
WHITE "REAS.

2,608,000
10,000

TOTAL (MayI980)

2,618,()()()

LOWER
MAINLAND
AND
VANCOUVER
ISLAND

Pop. 1,923,000

RECYCLING OPERATIONS •

Figure 5.1

TAB L E

5.5

SUMMARY OF SAMPLE MODELLING
SOURCE SEPARATION
CURB SIDE PICK-UP
SOLID WASTE RECYCLING
@ 250 miles from markets
2,000

20,000

60,000

3806.18
3797·41
1644.38
2499.45
11747.42

15258.18
38679.74
16423.13
12499.09
82860.14

55628.35

267524.49

4444.00
2302.13
6746.13

44440.00
18393.90
62833.90

218119.00
67813.20
285932.20

Direct Revenue - $ Cost

(5001.28)

(20026.24 )

18407.71

Matching Grant
Tota1 Revenue - Cost

2302.17
(2699.12)

18393.90
(1632.34 )

67813.20

Item
Costs
Collection
Processing
Transportati on
Overhead
Total Cos ts

110283.08

80730.90
20882.16

Di rect Revenue
Revenue from Sales
Di version Credi t
Total Direct Benefit

)

represents a loss.
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86220.91

TAB L E

5.6

REVENUE -'DIRECT COST
CURB SIDE PICK-UP MODELS
@ 20 & 50 MILES FROM MARKET
AN~UAL

2000
ITEM

20

Costs
Collection
Processing
Transportation
Overhead
Total'

3806.18
3797.41
526.20
2499.45

COSTS IN DOLLARS FOR COMMUNITY WITH POPULATION OF:
20,000
60,000
20
50
50
50 .
20

10629~24

3806.18
3797.41
1096.25
2499.45
11199.29

15258.18
38679.74
5255.40
12499.09
71692.41

15258.18
38679.74
10948.75
12499.09
77385.76

55628.35 55628.35
110283.08 110283.08
25833.60 53820.00
20882 .16 20882.16
212627.19 240614.19

Sales

4444.00

4444.00

44440.00

44440.00

218119.00 218119.00

Diversion

2302.13

2302.13

18393.90

18393.90

Total

6746.13

6746.13

62833.90

62833.90

(8858.51)

(14551. 86)

73305.01

45318.01

2302.13

8393.90

8393.90

67813.20

67813.20

(2151. 03)

575.39

3842.04

14118.21

113131. 21

Direct Revenue

Direct Revenue-Cost

(3883.11) (4453.16)

Matchi n9 Grant
Total Revenue-Cost

2302.13
(1580.98)

@ 20 miles transportation costs = 0.30/mile for 20 tons = $6.00/ton

Transportation cost:

20 miles @ $0.30/ton mile = $6.00/ton
50 miles @ $0.25/ton mile = $12.60/ton
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67813.20

67813.20

285932.20 285932.20

collection vehicles and processing equipment. Existing operations
serving an estimated 650,000 persons were not included in the capital
estimates. The total capital requirements to initiate recycling throughout
these areas would be approximately $3,000,000. These are very preliminary
estimates and could be refined by subdividing the province into service
areas with specific populations.
Using diversion credits of $15.75/ton for 60,000 population units and
$2l.00/ton for 20,000 population recycling operations the diversion
credits contributed by municipalities to sustain recycling throughout
these areas would be $2,350,000/year at current estimated generation
rates. A total of l12,000/tons/year would be recycled. Similarly the
provincial government would have to supply approximately $2,350,000/year
in matching grants to subsidize the operations assuming that the secondary
savings such as those in environmental control and energy could justify
the recycling subsidy as discussed in section 3.6.
The models can be used also to estimate the cost-revenue relationships
of depot and central processing recycling operations. However the low
collection percentage of recyclable materials for depots causes the
minimum size of operation for economic viability to increase to 60,000
plus population.
For central processing the discussions in the literature review in
Section 2 showed that central processing for refuse derived fuel production
or paper repulping is not economically viable for populations less
than 200,000 persons. As well, the retrofitting of industrial energy
sources to accommodate refuse derived fuel is expensive and the willingness
for such industries as cement manufacturers to convert to RDF is unknown.
For these reasons our modelling in this report was restricted to source
separation - curbside pick-up recy~ling operations.
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SECTION 6
CONCLUSIONS AND RECOMMENDATIONS
6.1

SUMMARY AND CONCLUSIONS

The review of municipal recycling in British Columbia has indicated that
source-separation of residential solid wastes is gaining acceptance as
an integral part of solid waste management in British Columbia municipalities. Currently the recycling operations range from private limited
companies through sole proprietorships, non-profit associations to
recycling operations operated by local municipal governments.
The potential for recycling such commodities as paper, glass a~d metal
has been demonstrated with an estimated 12,089 tons/year recycled through
the existing 15 operations operating on residential municipal wastes.
Using the best estimates of waste composition and percentage recoveries
'for source separation operations available in the literature the potential
for recycling these commodities in British Columbia is 112,371 tons/year
consisting of 44,303 tons/year newsprint, 27,409 tons/year corrugated
cartons, 10,494 tons/year ledger paper, 23,537 tons/year glass containers,
6,632 tons/year ferrous metals (tin cans), etc.
The economic benefits of recycling are considerable. The potential
revenue from sale of these materials is estimated at $5.7 million/year
based on current market prices of $45/ton for newsprint, $60.00/ton
corrugated cartons, $90.00/ton for ledger paper, $45.00/ton for ferrous
metals (flattened tin cans), and $35.00/ton for glass. A review of the
current municipal solid waste practices in British Columbia indicates
that the savings generated by diverting these recycled materials from
the normal waste stream would be $2,359,791 per year at an average
diversion credit of $21.00/ton. Energy savings based upon $16.00/barrel
of oil are in the neighbourhood of $2.53 million if recycled materials
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are utilized to make new products instead of virgin materials. Environmental control savings by the use of recycled material have been estimated
at greater than $9.0l/ton but this varies from commodity to commodity.
Additional savings accrue to society by conservation of resources such
as water, ore bodies, forests, etc. Benefits such as additional employment
opportunities, community pride and involvement in recycling are difficult
to quantify in economic terms but should be considered by government
planners when assessing the viability of recycling efforts.
Markets and demand for recycled materials appear to be relatively stable
with recycled materials being sold domestically, in the U.S.A., and Far
East international market places. A steady demand for paper to manufacture cellulosic insulation and such products as paper for gypsum
wallboard is available in Vancouver and the Okanagan. The overseas ,
market for paper is large but fluctuates in price with world supply.
There is considerable room for expansion of the glass cullet sales at
the two glass plants in Lavington and Burnaby and there is opportunity
to expand the domestic demand if manufacturers find it attractive to
increase the percentage of cullet as energy prices increase. Some glass
is shipped to glass plants in the Seattle area. Most of the flattened
tin cans are recycled through local scrap dealers to steel manufacturers
of low grade steel at the present time, e.g. Richmond Steel and the
market is relatively stable. As the scarcity and value of tin increases
it may become more attractive to recycle tins to detinning operations in
the U.S.A.
The cost data available to this study was incomplete for most of the
recycling associations but was sufficient to establish that processing,
overhead, and collection costs vary significantly with the size of
recycling operation, e.g. processing costs decrease from $43.30/ton for
a 2,000 persons source separation curb-side pick-up operation to $25.l3/ton
for a similar operation serving 60,000 persons. The overall unit costs
for source separation - curb-side pick-up operations were $133.95/ton at
2,000 people served; $94.60/ton at 20,000; $6l.63/ton at 60,000 persons
served. Transportation costs varied from 30¢/ton mile for recycling
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operations within 10 miles of their markets to l.S¢/ton mile for operations
within 250 miles of their markets. At a distance of 250 miles from the
market the transportation costs were $18.75/ton which represents 19.8
percent of total costs for an'operation serving 20,000 persons. At
distances greater than 250 miles transportation costs become a significant
factor in determining the economic viability of recycling operations.
Recycling using source separation techniques is labour intensive with
labour costs as high as $60.00/ton at a 20,000 population operation.
These unit labour costs increase with decreasing operational size.
An economic decision model was developed in this report which can be
used to evaluate the viability of recycling operations ranging from
source separation - depot operations to recycling using central processing
facilities. The model has the ability to determine, quantities of
recyclable materials, direct benefits - revenue from sales - diversion
credits; costs - collection, processing, overhead~ transportation;
intangible benefits (provided as matching senior government grants. The
model requires the input of populations, waste compositions, percentage
recoveries as a function of recycling operation type, unit costs, unit
market prices, unit diversion savings, unit estimated savings for energy,
environmental control, etc. It can be utilized to assess whether recycling
by a particular technique can be applied for a specific community or for
planning purposes on a province wide basis to develop policy. For
specific community application community specific data on waste quantities
and compositions should be measured, market prices researched, disposal
costs assessed. The model was applied in this project to indicate that
curb-side pick-up operations at 20,000 person serviced area level 250
miles from their market are economically viable if diversion credits of
$21.00/ton are provided by the municipality and grants are provided by
the other levels of government according to the value of benefits derived.
According to the model at the 60,000 person population level curb-side
pick-up becomes a profitable operation without subsidy from the
municipality via a diversion credit at distances of up to 50 miles from
markets and is profitable with only a diversion credit at up to 250
miles fr"om markets.
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From the modelling exercises it was readily apparent that for very small
communities, at the present recycling market returns and costs recycling
is not economically justified. Development of regional recycling schemes
with minimum serviced populations of 20,000 appears to be a method of
implementing recycling on a wider basis throughout the province, i.e.
Lower Mainland, Vancouver Island, South Eastern and Central areas of the
province within 250 - 300 miles of markets.
Depot-type operations are difficult to justify because of the lower
participation levels of 15% of the population as opposed to 40 - 80% of
the population experienced and anticipated for curb-side source separation
techniques. Central processing of solid wastes and recycling of reclaimed
materials is technically feasible only for large municipalities of
300,000 persons or greater because of the capital costs and need for,
repair, maintenance, and qualified staff. Economically the central
processing is difficult to justify because the readily marketable newsprint, ledger paper, corrugated cartons are - not available at the
required standards to pay for the operation. Production of refuse
derived fuel requires additional costs for retrofilling thermal power
production facilities or boiler systems and kilns serving industry.
The model was applied in this project on a province wide basis assuming
that recycling is incorporated into regional waste management schemes
serving population levels of 20,000 and greater. In order to stimulate
and sustain recycling systems based upon source separation - curb-side
pick-up operations both the municipalities and senior government would
have to subsidize recycling operations at levels of $2,350,000 per annum
via diversion credits and grants. The grant could really be regarded as
... -----~ ------. .. ---.....
----.-------~-~ e r of benefits from energy savings etc. from the senior government
..
to the recycling operation. Initiation o!-recycl_~_p'~ograms is difficult
.
....... ---:----...
because there is a lack of capftal financing programs to obtain necessary
_. _ . _ -... -.~
-- -------- -----' - - ---'#_" _
.._---facilities and equipment. The usual financial sources such as banks
etc. are hesitant to invest or loan funds to recycling agencies because
direct economic benefits are not experienced for small communities. It
is necessary that senior government develop a capital financing program
.
-~--------..
of up'-to $3 ,~OO, 0.9.Q.-.12__Rr~'!'Jde a mi nimum of capital funds to'lrfi ifate
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the operations. The diversion credit is justified on the basis of solid
waste disposal cost savings while the grant can be justified on the
basis of energy and environmental cost savings. Capital investment in
recycling schemes is more difficult to justify but it can readily be
argued that energy costs and environmental control costs will no doubt
escalate rapidly in the near future and it will make increasingly greater
economic sense to have facilities established to implement recycling.
Source separation combined with curb-side pick-up appears to be an
increasingly attractive option for incorporation into the waste management
systems of British Columbia municipalities. A number of constraints
exist such as small size of coml1lJnities in British Columbia, long
distance from markets of many municipalities, lack of consistant municipal
financial support in terms of diversion credits, lack of extensive
grants by senior government for recycling operations to account for
savings in energy etc., difficulty in obtaining capital financing to
initiate recycling, high transportation costs, lack of research and
development in optimizing at source recycling, inadequate data based on
solid waste collection, haulage and disposal costs. A number of strategies
have been suggested in this report to overcome these constraints which
are repeated in the recommendations which follow. An economic decision
model has been proposed in this report which could be utilized as a tool
to justify recycling by various techniques in municipalities and regional
districts of the province.
6.2

RECOMMENDATIONS

It is recommended that:
1.

The Provincial Ministry of Environment develop a master plan
for encouraging implementation of recycling of solid wastes in
specific areas of the province, e.g. Lower Mainland, Vancouver
Island, Southeastern British Columbia, Central British Columbia.
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2.

At-source separation, curb-side pick-up operations be encouraged
as part of municipal solid waste management schemes where
there appears to be economic justification, e.g. regional
areas serving 20,000 population within 250 miles of markets.

3.

A policy of financial support be developed by municipalities
and the provincial Ministry of the Environment for operational
funds in the form of diversion credits provided by the municipality and grants provided by the Ministry of the Environment.

4.

Capital funds (in the form of grants or low interest loans) be
made available to municipalities, non-profit associations or
companies approved by the individual municipalities or Regional
Districts for the purchase of equipment for solid waste recycling
where economic modelling indicates viability of the recycling
operations.

5.

Consideration be given to (i) subsidizing transportation of
recycled materials by allowing relaxation of tariffs for
transportation of recycled materials or (ii) providing a
transportation credit for operating recycling agencies, e.g. a
sliding unit credit per ton transported dependent upon transportation distance to market.

6.

Applied research studies be funded by the Ministry of Environment for investigations directed at optimizing at-source
separation and recycling of solid wastes.

7.

The Ministry of Environment develop a standardized system of
solid waste collection, haulage and disposal records particularly with respect to quantities and composition of
municipal wastes and with emphasis on acquisition of cost
data.

8.

The Ministry of Environment act as an extension service to
recycling operations to advise on equipment, manpower utilization,
processing techniques.
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9.

The economic decision model proposed in this report be utilized
by local governments and senior government to plan and evaluate
solid waste recycling operations throughout the province of
British Columbia.
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