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Executive Summary 
 
To determine if scrap metal is a viable material to include in a residential recycling 
program, the Ottawa Valley Waste Recovery Centre, in partnership with the Enhanced 
Recycling program of Natural Resources Canada (a component of the Government of 
Canada Action Plan 2000 on Climate Change), undertook a curbside scrap metal pilot 
project.  A total of 4,000 homes were selected on specific collection routes in Petawawa 
and Pembroke.  Residents were given a door hanger listing the items they were allowed 
to put in their Triple R Can.  The project ran from April to November 2004 with great 
success; so much success that it has expanded to include all collection areas in Petawawa, 
Pembroke, and Laurentian Valley. 
 
The pilot project allowed the Centre to determine that the collection of scrap metal can 
easily be accommodated in the existing infrastructure at the Recycling Facility.  In total, 
19,040 kilograms of scrap metal were recovered.  This material would normally end up in 
the landfill.   
 
Acceptable materials for collection during the pilot included small car parts, baking 
sheets, irons (cords removed), metal coat hangers, metal plumbing fixtures, door hinges, 
rolled wire, pots and pans, galvanized steel, copper pipes, forks/knives, old tools and any 
other small items that are metal.  The pilot did not include large scrap metal items such as 
chairs, fridges/stoves, BBQ’s, bicycles, propane tanks, and large car parts.  It also did not 
include really small items such as nuts, bolts, screws or nails because they are too small 
to process. 
 
“The addition of scrap metal to the recycling program is beneficial in two ways.  First, we 
are keeping that material out of landfill, conserving valuable landfill space and second 
that material is a revenue source for the Centre.”  says Joseph Hall, Site Manager. “ It also 
allows residents a convenient method of disposing of household items such as an old 
frying pan or metal piping from your plumbing project.”    
 
Recycling metals can also be a positive way to contribute to Canada’s climate change 
commitment to reduce greenhouse gas emissions.  According to Natural Resources 
Canada, production of metals such as steel, aluminum and magnesium is very energy-
intensive, with significant associated emissions of carbon dioxide, a greenhouse gas 
(GHG). By using recycled material to produce these metals, GHG emissions are 
reduced. Currently, about 50 percent of steel and 10 percent of aluminum produced in 
Canada come from recycled material. 
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Introduction 
 
The Ottawa Valley Waste Recovery Centre (OVWRC) is a state of the art waste 
management facility located in the Township of Laurentian Valley, about 15 km south 
of Pembroke, Ontario. The OVWRC began operation in January 2002.  It includes a 
Material Recovery Facil ity (MRF), a Centralized Composting Facility, an Outdoor 
Composting Area,  a Construction and Demolition Waste Recycling area, a permanent 
Household Hazardous Waste Depot, a  waste oil transfer station and a Landfil l . The 
Centre serves a population of about 40,000 or about 17,000 households in the Town 
of Petawawa, City of Pembroke, Township of Laurentian Valley, Township of North 
Algona Wilberforce, and Sebastopol Ward of Bonnechere Valley.  A detailed 
description of the OVWRC facilities can be found in Annex II or on their website 
(www.ovwrc.com).   
 
Since the OVWRC was retrofitting their MRF, the opportunity arose to test the 
addition of new materials to the existing collection program.  With support from the 
Enhanced Recycling program of Natural Resources Canada1 (a component of the 
Government of Canada Action Plan 2000 on Climate Change), the OVWRC 
conducted a pilot program called “Don’ t Scrap It!”  to see if scrap metal could be 
added to the “blue-box”  program in a practical and economical way.   
 
An important aspect of the project was the identification of specific items to be included 
from a collection, processing and markets perspective.  Some of these items included 
ironing boards, copper pipes, wire, hangers, metal garden furniture, metal siding, old pots 
and pans, small appliances, tools and cutlery.  White goods and rather large (e.g. 
automotive, BBQs and bicycles) metal items are recovered in a separate, ongoing 
biannual collection program. 
 
Some of the issues that the project addressed were: 
 

1. Can the scrap metal be co-collected with other recyclables in the same truck?  
2. Can the new material be sorted out of the mix at the Material Recovery Facility? 
3. How much metal scrap is being recovered and what is its general composition? 
4. What is the level of contamination and is this a significant problem? 
5. What is the market value of the scrap? 
6. How do program costs compare with avoided disposal cost savings? 

 
This pilot report identifies lessons learned and specific conclusions as to the viability 
of adding residential scrap metal to a curbside collection program.  The purpose of the 
pilot was to determine if expansion of the concept to the rest of the community was 
warranted.  As well, and subject to future funding, the information assembled during 
the pilot could be used to develop an implementation guideline for municipalities 
across Canada. 

                                                 
1The project proposal to the Enhanced Recycling program can be found in Annex I. 
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Operation of the pilot 
 
Approximately 4,000 households on specific collection routes in Petawawa and 
Pembroke participated in  “Don’ t Scrap It!”  from April to November 2004.  Refer to 
Annex III for details of the collection routes used.   
 
Households in the OVWRC service area receive bi-weekly collection of their blue box 
(for paper), green cart (for organics), Triple R Can (a 22 gallon yellow container for 
mixed recyclables) and regular waste. One week, paper recyclables and green carts are 
collected; the following week container recyclables (Triple R Can) and regular garbage 
are collected.  
 
The Triple R Can was provided to all households in the OVWRC service area to 
encourage higher recycling rates (i.e., it was thought that having a container larger than 
the “blue box”  would enable households to separate more recyclable materials from their 
waste streams).  Residents in the pilot areas were asked to deposit their scrap metal items 
at the curbside in their Triple R Can with their mixed recyclables on regular garbage 
pick-up days (see Communications – page 8).       
 
Waste audits before the implementation of the pilot served to determine how much scrap 
metal was available in the waste stream for recovery (Annex IV).   
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Pilot project questions answered 
 
1. Can the scrap metal be co-collected with other recyclables in the same truck?  
 

Yes.  It was determined that the existing collection equipment managed the targeted 
metal materials easily (side loading, single compartment truck with compaction and 
load size limit of 2,800 kg).  It was originally thought that long, angular pieces or 
wire would pose an issue around components of the trucks; however, no problems 
were encountered.  

 
The following photographs provide examples of residential set outs where various 
scrap metal items are visible.  These containers were manually lifted without 
problems, despite the fact that the OVWRC Triple R Cans are significantly larger 
than conventional blue boxes. 

 

     
 

      
 

The commingled recyclables, including any scrap metal items, were delivered to the 
MRF and unloaded on the tipping floor. 
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2. Can the new material be sorted out of the mix at the Material Recovery Facility? 
 

Yes.  For the purposes of the pilot project, a contract labour position was created to 
target scrap metal items.  These items were both ferrous and non-ferrous in nature.  
All items were removed in the presort area and dropped down a chute into a mobile 
bin.  See Annex VIII for a schematic of the MRF.  Large scrap metal items are 
removed at manual sorting station #2.  The cross-belt magnet functions to separate 
food and beverage cans but some of the other small ferrous items are pulled off at this 
point as well. 
  
 

 
 

The contract position assisted the existing pre-sort labourer in managing all scrap 
metal, film bags, oversized recyclables and garbage. 

 
3. How much scrap metal is being recovered and what is its general composition? 
 

In November 2003, two waste audits were conducted.  In the “Scrap Metal Analysis”  
(Scrap Metal Analysis Summary Report, IEWS, November 2003)2, sample loads 
from Petawawa, Pembroke and Laurentian Valley were audited for the presence of 
household metal items that fit into a regular garbage can or bag.  A total of 44 
categories of metal or metal-bearing materials was sorted out from the rest of the 
waste, representing 3.99% by weight of the waste materials collected (relative 
composition of 3.99%).  

                                                 
2 Available upon request. 
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In the “Summary Audit”  (Waste Audit Summary Report, IEWS, November 2003), a 
similar methodology was employed, but this time the target materials were 18 more 
general categories (newsprint, scrap metal, comingled recyclables, polystyrene etc.)  
This audit concluded that the relative composition of waste being sent to landfill was 
5.21% scrap metal (does not include regular “blue box”  metal recyclables like cans)  
This audit can be found in Annex IV. 
 
In 2003, the OVWRC collected 5,151.62 tonnes of waste destined for landfill.  Using 
the more conservative estimate of relative scrap metal composition (3.99 % of waste 
stream), it is estimated that 205.55 t of scrap metal ended up in landfill in 2003.  In 
addition, 133 t of scrap metal were sent to B-Line (a local scrap metal business) for 
processing from the spring and fall collection for white goods and large metal items.  
This means that the baseline diversion rate for scrap metal before the implementation 
of “Don’ t Scrap It!”  was 39% (133 t were diverted out of a total of 339 t generated). 
 
The total amount of scrap metal recovered in the MRF during the course of the pilot 
was 19,040 kilograms from 3,927 households.  This project realized a diversion of 
4.85 kg/hh over the pilot area through the nine months of the pilot, translating to a 
diversion rate of 6.06 kg/hh/yr or a possible yearly total of ~24 t from the nearly 
4,000 households.  If one assumes that similar diversion rates would be found if the 
program were extended to all households in the OVWRC service area (~17,000 hh), it 
could be possible to divert a total of 103 t/yr of scrap metal from landfill.  If scrap 
metal generation and the capture rate of the biannual collection program remain at 
2003 levels, a scrap metal collection program for every household could  increase 
diversion from 39% to almost 70%.3 
 
The following table provides a summary of the generation in the 2004 pilot by month: 
 

Shipping Date Weight (kgs) 

May-14 
July-07 
Aug-24 
Sep-04 
Sep-30 
Nov-25 
Dec-31 

3,370 
3,330 
3,110 
1,280 
1,920 
3,260 
2,770 

Total 19,040 

 
Due to operational and resource constraints, the opportunity to analyze the recovered 
scrap metal by category (i.e. similar to the November 2003 “Scrap Metal Analysis” ) 
did not present itself.  However, this activity will take place in 2005 to determine 
whether it is cost-effective to sort out non-ferrous from ferrous metals, specifically 
targeting copper due to its high current value.   

                                                 
3 Diversion = (133 t diverted by twice yearly collection + 103 t diverted by bi-weekly curbside scrap metal 
collection) / 339 t generated 
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Based on visual inspections, the scrap metal recovered was generally composed of 
multi-material items (two or more types of metal or metal and plastic, etc.).  For 
example, faucets with decorative handles and gaskets, irons, hubcaps, tools with grips 
and other assorted items were collected.   As well there were items such as aluminum 
soffit, copper piping, steel pipes, tubes and single metal items which would have 
comprised approximately 30 - 40% of the total recovered amount.  The following 
photographs show the diversity of metal and metal-bearing materials recovered. 
 

      
 

     
 
When looking at the spring and fall scrap metal collection in the following table 
(presents the data for the biannual collection program for white goods and large scrap 
metal items), scrap metal recovery per household was approximately 13 kg in 2004.  
When this is added to the projected annual recovery of the pilot project (6.06 
kg/hh/yr), the total per household diversion is almost 20 kg/hh/yr 4. 
 
Unfortunately this information cannot be directly correlated to the collection routes, 
as they are different than the routes for the spring and fall metal collection.  
Therefore, a combined diversion rate based on these two recovery approaches is 
difficult to calculate.   
 

                                                 
4 According to a survey of 32 large Canadian municipalities, conducted under the Enhanced Recycling 
program, household scrap metal generation varies anywhere between 5.6 and 35.5 kg/yr  (“National Survey 
to Identify Municipal Best Practices Regarding the Recovery of Residential Scrap Metal” , Association of 
Municipal Recycling Coordinators, 2004). 
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Municipality Spring Fall Total 

Laurentian Valley 
Petawawa 
Pembroke 

22,290 
57,449 
34,293 

55,427 
34,581 
29,692 

77,717 
92,030 
63,985 

Totals (kilograms) 114,031 119,700 233,732 

 
Future waste audits are planned as part of the overall 60% provincial diversion 
mandate and assessment exercises.  Once these take place, the scrap metal component 
will also be monitored as a separate item.   

 
4. What is the level of contamination and is this a significant problem? 
 

The pilot did not add any noticeable contamination to the program.  In any residential 
program, contamination is expected and must be managed accordingly.  Typically, 
the MRF runs at a contamination level of less than 10% for the container line and less 
than 1% on the fibre line.  These levels did not change due to the pilot.  The addition 
of non-packaging ferrous items that became commingled with food and beverage 
cans was not a problem for the ferrous end-market.   

 
5. What is the market value of the scrap? 
 

The OVWRC received $45 per tonne for most of the scrap metal recovered during the 
pilot.  In one instance this sum was reduced to $35 per tonne due to the variety of 
metals in the bin.  It was noted by the scrap dealer that a higher level of sorting was 
needed to process the material as opposed to the typical large scrap metal delivered 
from the Centre’s construction and demolition operations which is largely comprised 
of white goods. 

 
6. How do program costs compare with avoided disposal cost savings? 
 

Both avoided disposal and added collection costs were negligible due to the low 
tonnage recovered. The only savings would be in the lower tip fees for recyclables at 
the MRF ($53 per tonne) as opposed to the landfill tip fee ($64.85 per tonne).  As 
well, pilot residents have the option of placing the materials targeted in the twice per 
year scrap metal curbside collection program, however, typically smaller metal items 
are discarded.  Materials set out for the twice-yearly collection program are usually 
oversized metal items that do not fit into a garbage bag or can (about 130 annual 
tonnes).  In fact, large items are banned from curbside collection and are only 
collected during special pick-ups conducted in the spring and fall.   
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Communications 
 
For the purpose of this project, specific communities were targeted based on the 
collection routes of the recyclable streams.  In order to communicate the information to 
this select group of homes door-to-door delivery of a communication piece was deemed 
to be the best approach.  From March 16 to 26, 2004 the “Don’ t Scrap It”  door hanger (in 
Annex V) was distributed to the houses identified. 
 
General advertising in the papers or on the radio was not carried out, as this activity 
would have created more calls to the communications department from outside the pilot 
areas.  It was felt that too much time would be spent explaining the program to residents 
in non-targeted zones than in the pilot areas.  While there was no formal advertising there 
were two articles picked up by the newspaper media (Annex V), which did create the 
anticipated calls from non-participating areas with questions such as:  What is the 
program about?  Why was not my area picked?  Can I still participate? 
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Impact of scrap metal recycling on climate change 
 
The way that a material is handled at the end of its useful life can impact climate change 
by either increasing or reducing the production of greenhouse gases (GHGs).  For 
example, if materials are recycled, energy is saved because recycling materials generally 
requires less energy than producing primary materials5 (fewer GHGs emitted through use 
of less fuel), avoids raw material extraction emissions and GHG by-product process 
emissions (e.g., some manufacturing processes release gases that have global warming 
potential into the atmosphere), and can conserve carbon stocks (e.g., recycling paper 
saves trees, which in turn can absorb carbon dioxide from the air).  
 
Quantifying the net GHG effect of recycling a certain material is a complex and difficult 
task; as one must examine and compare the effects on resources, energy consumption, 
transport etc. that both raw and recycled materials have as they are developed into a 
product (the net effect on GHGs over the entire life-cycle of a material).  Natural 
Resources Canada (Government of Canada Action Plan 2000 on Climate Change) and 
Environment Canada are currently working to update a series of existing factors, which 
when applied to a certain quantity of material, can estimate the net effect on GHG 
emissions of a certain waste management option.  Once these factors are available, it may 
be possible to determine the net effect on GHG emissions of diverting 236 t of scrap 
metal from landfill each year (133 t diverted by twice yearly collection + 103 t diverted 
by bi-weekly curbside scrap metal collection).   
 
Using preliminary data available from Natural Resources Canada, and assuming that the 
majority of the scrap metal collected is steel, if the OVWRC were to add scrap metal 
collection to its regular waste management program for all households in its service area, 
this could potentially save about 275 t of GHG emissions per year (assuming collected 
scrap metal is recycled into new products).  While this may seem like a drop in the bucket 
when considering Canada’s Kyoto target, imagine the impact if this were undertaken in 
every community across Canada! 
 
 

                                                 
5 For example, recycling aluminum into new products requires only about 5 - 10 % of the energy required 
to manufacture aluminum from scratch. 
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Pilot project summary and next steps  
 
There are two perspectives that were monitored and reviewed when this project was 
completed in November 2004: financial and operations, and public acceptance. 
 
Financial and Operational  
From the financial perspective the program cost more money then it made.  Cost centres 
including a new staff position, specialized communications and pilot monitoring. 
 
When looked at in isolation, the revenue generated from the sale of scrap metal did not 
cover the cost of the scrap metal program.  However, when the program is reviewed from 
the perspective of an entire program delivery integrated into an advanced diversion 
program, the cost can be justified.  If this new program were delivered to all households 
in the entire service area, the cost of communications and monitoring would be a 
significantly smaller component of the larger program operations.   
 
With respect to operations and the added staff person, this position has increased 
productivity of the container line and improved product quality.  The amount of overall 
time spent on managing the scrap metal once it is sorted is also minimal, in the area of 1 
to 1 ½ hours per week.  Productivity on the line is increased as the added person assists in 
removing film products and cleaning the line of large contaminations.  The extra sorter 
allows others down the line to easily access the other recyclables to be sorted.  Finally, as 
this position is contract based, the cost burden is minimal and can be justified based on 
the identified improvements.   
 
Public Acceptance 
With respect to public acceptance, overall there was no negative feedback from the public 
or the communications department.  As such, with the program information already 
developed, the scrap metal component can be easily integrated into the overall 
communications program.  There was enough positive feedback to support the OVWRC 
decision to recover residential scrap metal throughout the service area (and indeed some 
concern from a few householders that the pilot would end). 
 
The next steps that have already started are: 

�  attain municipal program support to expand their curbside programs to include 
residential scrap metal (done); 

�  revise existing communications to include new messages (in progress); 
�  launch program (April 2005) 
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Recommendations  
 
It is recommended that: 
 

1. The OVWRC expand the scrap metal collections to all households, 
2. Regular waste audits be conducted to monitor the effectiveness of the diversion 

program for scrap metal and other recyclables, and 
3. Funding for further waste audit analysis be sought from Action Plan 2000 on 

Climate Change, Natural Resources Canada or other sources to monitor the scrap 
metal component once the program is fully implemented. 



 

  



Ottawa Valley Waste Recovery Centre 
Adding Residential Scrap Metal to Municipal Curbside Recycling Programs 

March 2005 13 OVWRC  

Annex I – Terms of Reference 
 

Proposal to the Enhanced Recycling Advisory Committee 
Action Plan 2000 on Climate Change – Minerals and Metals Program 

(version January 26, 2004) 
 
Title 
Adding Residential Scrap Metal to Municipal Recycling Programs 
 
Or iginator  
Joseph Hall, Site Manager 
Ottawa Valley Waste Recovery Centre (OVWRC) 
900 Woito Station Road 
Pembroke, Ontario 
K8A 6W5 
Tel. (613) 732-9285  Fax. (613) 735-1837 
jhall@ovwrc.com 
 
Br ief descr iption of proposed project 
The purpose of this project is to determine if residential scrap metal can be added to “blue 
box”  recycling programs in a practical and economical way.  The pilot will run April-
November 2004 although some waste audit work has already begun.  The concept will be 
tested in three areas, each comprised of two collection routes.  A collection route usually 
has about 1,000 households.   
 

·  First area residents will be asked to include only that kind of scrap metal that can 
fit into their household recycling collection container. 

·  Second area residents will be asked to set out any and all scrap metal (within 
reason and with certain size limitation vis-à-vis the size of the truck’s hopper and 
the ability of one man to lift the items). 

·  Third area will act as a benchmark for the pilot so no residential scrap metal will 
be collected here. 

 
An important aspect of the project is the identification of specific items to be included 
from a collection, processing and marketing perspective.  Some of these items include 
BBQs, ironing boards, copper pipes, wire, hangers, metal garden furniture, metal siding, 
bicycles, old pots and pans, small appliances, tool and cutlery.  White goods and rather 
large (e.g. automotive) metal items will continue to be recovered in a separate program.  
 
Some of the issues that the project will address are: 

·  Can the scrap metal be co-collected with other recyclables in the same truck?  
·  Can the new material be sorted out of the mix at the Material Recovery Facility? 
·  How much metal scrap is being recovered and what is its general composition? 
·  What is the level of contamination and is this a significant problem? 
·  What is the market value of the scrap? 
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·  How do program costs compare with avoided disposal cost savings? 
 
The pilot report will identify lessons learned and specific conclusions as to the viability 
of adding residential scrap metal to a “blue box”  program.  Should the result of the pilot 
be positive, the second phase would include the roll-out to the rest of the local 
community and the development of an implementation guideline for municipalities across 
Canada.  Additional funding would be sought for these initiatives. 
 
Project tasks and budget 
 

 
Project kick-off meeting 
 
Communications 
  develop conceptual design for door hanger 
  organize door hanger production 
  produce the door hangers (contract out) 
  deliver door hangers (contract out) 
  provide ongoing support to the public 
   
Collection 
  select pilot area 
  liaise with municipalities 
  assemble baseline collection weight data 
  train collection staff 
   
Processing 
  staff training 
  additional processing labour 
   
Monitoring and evaluation 
  conduct waste audits 
  assess impact on collection operations 
  monitor the quantity of feedstock 
  monitor composition of recovered scrap metal 
  assess impact on processing operations 
   
Reporting 
  assemble pilot data 
  prepare interim report 
  prepare final report  
 

 
$350 
 
$10,350 
 
 
 
 
 

$2,550 
 
 
 
 

$20,625 
 
 
 
$10,200 
 
 
 
 
 
$5,925 

 
The project total is $50,000.  OVWRC will assume half of that cost in in-kind 
contributions with AP2000 contributing $25,000.  Reporting will be conducted by Joseph 
Hall and staff. 
 
The impact on collection operations is expected to be minimal given the relatively small 
amount of residential scrap metal in the household waste stream.  AP2000 funds will not 
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be used for the MRF retrofit because OVWRC had already intended to undertake the 
modifications. 
 
Payment schedule 
It is proposed that the AP2000 contributions be made at three points in the project, as 
follows: 
 

Month Milestone Amount 

February 2004 Signing of Contribution Agreement $15,000 

March 2004 Summary of waste audits  

July 2004 Progress report $5,000 

November/December 
2004 

Draft final report for review by  Enhanced 
Recycling Advisory Committee 

 

December/January 
2004 

Final report*  (incorporating comments 
from submission of draft) submitted to 
Secretariat of Action Plan 2000 on 
Climate Change, Minerals and Metals 
Program 

$5,000 

*The final report must be submitted in both official languages 
 
Relevance to Canadian GHG emission reductions 
According to seven recent southern Ontario waste audits, the typical single household 
discards about 14 kilograms of scrap metal each year6, however this figure will be 
updated via two “snap shot”  waste audits in the service area7. 
 
Residential scrap metal that is commingled with garbage usually ends up in the 
landfill  although some operations pick through the materials to retrieve valuable 
items, such as metal.  Of the 14 kg of scrap metal generated in the typical household 
each year, it is estimated that a curbside collection program would capture about 50%.  
Across Canada, that estimate means about 90,000 tonnes per year of which an 
estimated 90% is projected to be ferrous metal (81,000 tonnes) and the rest non-
ferrous (9,000 tonnes)8.   
 
If this resource recovery program could be rolled out across the country by 2010, this 
effort would yield an estimated 117,000 tonnes per year of CO2 equivalent.  This 

                                                 
6 Personal communication with John Dixie, RIS International Ltd., April 2003 (actually 14.4 kg). 
7 A consulting firm called IEWS has been contracted by OVWRC to conduct the audits. 
8 The Statistics Canada annual waste survey of 2000 indicates that 2,931,052 tonnes of garbage were 
landfilled in Ontario:  This equates to 658 kg/household which, when divided into 14.4 kg of scrap metal 
equals 2.2%.  From StatCan study, total Canadian residential waste disposed of in 2000 was 8,350,076 
tonnes and 2.2% of that is 183,702 tonnes and 50% of that is about 90,000 tonnes. 
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estimate is based on the assumption that one tonne of ferrous metal will generate one 
tonne of eCO2 while one tonne of aluminum will generate four tonnes of eCO2.

9   
 
Leverage on Action Plan 2000 funds 
Ottawa Valley Waste Recovery Centre (OVWRC) and Action Plan 2000 will split the 
cost of the proposed project in half, or $25,000 each.  The OVWRC will cover the 
cost of plant modifications and provide in-kind labour, support and input throughout 
the pilot. 
 
Br ief analysis of incrementality (i.e. l ikelihood that project wil l proceed without 
support from Action Plan 2000) 
Without Action Plan 2000 funding, OVWRC would not implement this pilot program.  
Participation of Action Plan 2000 funds at this time takes advantage of the fact that 
OVWRC is increasing the length of its sorting conveyor belt – this development 
provides an opportunity to add a formerly unrecovered yet valuable recyclable 
material to the local program.   
 
Recommended per former  
OVWRC is responsible for the processing and disposal of residential solid waste on 
behalf of its partner municipalities.  OVWRC is ideally suited for the proposed pilot for 
several reasons:  (1) it is re-engineering part of its MRF (which is municipally owned); 
(2) the local metal scrap company is willing to participate in the pilot; and (3) local 
residents have been provided with extra large household collection containers (twice the 
size of a regular blue box) thus allowing for the collection of more materials. 
 
 

                                                 
9 This calculation is based on the estimated greenhouse gas emissions that are realized by recycling a given 
quantity of material versus the emissions associated with producing the same quantity of material from 
raw/new resources – in this case, primary metal.  A complete description of this topic can be found in the 
Environment Canada report (2001, ICF Consulting, Torrie-Smith Associates & Enviros-RIS), entitled, 
“Determination of the Impact of Waste Management Activities on Greenhouse Gas Emissions.”   
Calculation:  81,000 t X 1 t eCO2 + 9,000 t X 4 t eCO2.  It should be noted that the factors - especially for 
aluminum -  are not those quoted in the above mentioned report.  However the data presented in the report 
is currently under review by NRCan and Environment Canada because, after careful review, it appears that 
the 2001 figures are probably too low. 
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Annex II – Ottawa Valley Waste Recovery Centre (OVWRC) 

What is the OVWRC? 
The OVWRC is a state of the art waste diversion operation comprised of a Material 
Recycling Facility, In-vessel Composting Facility, Leaf and Yard Waste Facility, 
Construction and Demolition Waste Facility, permanent Household Hazardous Waste 
Depot and a Landfill Site.  The OVWRC: 
 

·  Accepts and processes multiple material streams: containers, fibre, organics, leaf 
and yard waste, construction and demolition debris 

·  Handles materials in accordance with the Ontario Ministry of the Environment 
(MOE) Regulations 

·  Verifies diversion of recyclables to end markets 
·  Provides diversion reports that meet MOE and Waste Diversion Ontario (WDO) 

program requirements 
·  Provides Program communication support 
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Materials accepted 

Material Stream Description 

Commingled 
Containers 

Aluminum cans 
Steel cans 

Clear Glass 
Colour Glass 

Aseptic containers 

PET #1 
HDPE #2 
PVC #3 

Gable cartons 

LDPE #4 
PP #5 
PS #6 

Film bags 

Mixed Fibre 
Newspaper 
Boxboard 
Cardboard 

White paper 
Magazines 

Mixed residential 
Phone books 

Organics Wet Waste Leaf & yard waste  

Construction & 
Demolition 

Asphalt shingles 
Clean drywall 

Clean wood 
Brush 

Scrap metal 

Landfill Solid non-hazardous waste 

 
See Annex VI for schematic that shows the flow of materials through OVWRC. 

The systems 
The OVWRC is an MOE approved processing facility with state-of-the-art infrastructure 
that delivers cost effective diversion programs and waste management services for 
municipal and commercial clients.  The facility components are described briefly in the 
following paragraphs: 
 
The Material Recycling Facility (MRF) is a 24,500 square foot indoor plant with two 
separate processing lines that deal with containers and fibre streams.  The two lines can 
operate simultaneously.  There are 8 full-time and 1 seasonal staff working on the two 
lines, in addition to a lead hand and a supervisor.  Material is baled into exceptionally 
uniform and dense bales that allow for cost effective shipping.  On an average, annual 
basis, 3,445 tonnes of material are received and processed with 360 tonnes of residue 
going to the landfill.  See Annex VII for a conceptual layout of the MRF. 
 

              
 
The organics processing part of OVWRC is comprised of an 8,000 square foot In-Vessel 
Composting Facility and a Leaf and Yard Waste Facility.  The engineered indoor 
composting plant is designed to expand when supply necessitates.  Under negative 



Ottawa Valley Waste Recovery Centre 
Adding Residential Scrap Metal to Municipal Curbside Recycling Programs 

March 2005 19 OVWRC  

pressure, odours are channeled from the facility through a natural bio-filter.  The leaf and 
yard waste is composted on an outdoor windrow pad.   
 

       
 
The Construction and Demolition Facility is an outdoor centre that handles scrap metal, 
white goods, clean wood, drywall, shingles and concrete.  Once enough material is 
gathered, it is processed and shipped to various end markets. 
 

     
 
The Household Hazardous Waste Facility operates year round and provides an 
environmentally friendly alternative to disposing of hazardous wastes into the waste 
streams for the residential community.   
 

        
 
The Landfill Site is located on a 13.47 hectare site.  It receives solid non-hazardous waste 
from partner municipalities and is operated in full compliance with all pertinent MOE 
regulations. 
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Mission statement 
The Ottawa Valley Waste Management Board’s mission statement is very clear and 
concise: 
 

TO WALK LIGHTLY ON THE ENVIRONMENT 
 
The philosophy behind this statement is simple: waste created by our communities can 
have a negative and lasting impact on our natural environment when it is not properly 
managed.  The mission statement serves to provide a goal to ensure our environmental 
footprint (impact) is as small as can be. 
 
The mission statement serves our communities well as it guides our actions as we 
manifest our efforts to reduce, reuse, recycle and compost waste in the most efficient, 
economic and environmental methods possible.  Our program direction has also placed us 
firmly in front of the ever-changing provincial mandates.  Currently, the province has 
announced its plan to establish an Ontario wide goal of 60% diversion.  The Board has 
already established its goal at 65% and has achieved a residential diversion rate of 55% 
and it is growing.  Working on projects such as the scrap metal pilot will further assist us 
in finding ways to reach our diversion goal. 
 
As part of the mission to walk lightly on the environment, the Board has undertaken 
efforts to establish an Environmental Management System (EMS) in accordance with 
ISO 14001.  Staff are currently in the seventh month of development of this system.  
When it is complete in the next year, the EMS program will assist staff in ensuring all 
works carried out at the Centre are compliant with Board policies and other legal 
requirements.   
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Annex III – Household Distribution / Collection Routes 
 
Areas and Streets included in Project: 
 
Collection Day  Street Name    No. of Households 
 
Pembroke  D’Youville        3 
   Cedar Brae      12 
Tuesday  Poplar Ridge      16 
   Owens       11 
   Shea Ave.      14 
   Elizabeth       65 
   Fraser (Bell St. to Irving)    21 
   O’Brien St.      29 
   Melton St.      33 
   Patricia (Chamberlain to Irving)   26 
   Chamberlain       81 
   Noik Dr.      50 (Approx.) 
   Bell St. (O’Brien to MacKay)    50 (Approx.) 
   MacKay (Townline to Metcalfe)   73 
   Townline (MacKay to Paul Martin)   21 
   Cecilia (D’Youville to Irving)    36 
   Springfield Cr.     27 
   Leahy St.      11 
   Ellis Ave.      29 
   River (Townline to Irving)    22 
   Deacon      20 
   Laurier Ave.      30 
   Reta Cr.      22 
   Market and Garden     54 
   No Name St. off Market St.      9 
   Glenwood      24 
   Catherina St. South     25 
   Peter St. South        7 
   Morris        81 
   Hunter       37 
   Dunlop      21 
   Centre       30 
   Maple (Hunter to Irving)    10 
 
   Total Households for Tuesday:           1000   
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Collection Day  Street Name    No. of Households 
 
Pembroke  Mary St. (west of Trafalgar)       9 
   Front        33  
Wednesday  Third Ave.       27 
   Fischer        29 
   Gordon       19 
   Second Ave.       19 
   First Ave. North      18 
   Koss lane         2 
   Second Ave. South (Fischer to Boundary)     3 
   First Ave. (Koss lane to Boundary)      6 
   Patterson         7 
   Forced Rd. (Pembroke St. to Boundary)     9 
   Lea St.  (Includes 41 units from row housing)  83  
   Julie St.       11 
   Wilfred         8 
   Douglas Ave.         4 
   Poirier        22 
   George        14 
   Reynolds (Includes row housing units)   29 
   Bronx        54 
   Boundary Rd. (From Douglas to Crandall)   46 
   Cecil St.       66 
   Boundary Rd (North Side only, Trafalgar to Forced)    6  
   Flora        11 
   Pembroke St. West (From Trafalgar to Crandall)  63 
   Riverside Dr. (Includes row housing)    35 
   St. Anne Cr. (row housing)     27 
   Elgin         50 
   Boundary Rd. (From Railway tracks to Bennett)  39 
   Moss Dr.       29 
   Weston       20 
   Everett        61 
   Horrace       46 
   Norman       39 
   Almira        16 
   Thompson       21 
   Somerset       24 
   Willard       18 
   Craig (From Almira to Eganville)      7 
    
   Total Households for Wednesday           1040 
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Collection Day  Street Name    No. of Households 
 
Petawawa  Golf Course Rd. (Petawawa Blvd to Fairway) 14 
   First Ave.      15 
Thursday  Centre St.        3 
   Easy St.      14 

McGuire      19 
Ruth        6 
Lakeview      18 
Pinegrove Cr.      16 
Risto/Springhill Cr.       8 
Springhill Court     11 
Garwin        9 
Birch       27 
Elton         4 
Doris         4 
Pineridge      14 
Sharon         5 
Anne       16 
River (Petawawa Blvd. to Birch)     8 
Pine and George     16 
Radtke  (Petawawa Blvd. to just past Runge)  17 
Dennis Cr.        6 
Runge       30 
White         8 
Kramer      27 
Sack Rd. (Schwanz to Kramer)     5 
Oelke         9 
Schwanz      34 
Isabel       11 
Country Lane      40 
Sandy       15 
Heritage      30 
Chippewa        6 
Viking         9 
Arrowhead        9 
Gutzman (Petawawa Blvd. to Country Lane)  19 
Laurentian Blvd.(Petawawa Blvd to just past Silke) 43 
Selley       28 
McKay      20 
Mueller      21 

   Sunset       54 
   Silke       26 
   Michael      23 
   Peter       12 
   Charles      14 
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  William      13 
Ravenwood       46 
Elmer       20 

    Peppertree      15 
   Janet         8 
   Petawawa Blvd. (Golf Course Rd. to Renfrew St.) 72  

    
Total Households for Thursday:            917 

 
Collection Day  Street Name    No. of Households 
 
Petawawa  Herman St.       66 
   Mary        63 
Fr iday   Edith         7 
   Brierwood       50 
   Russell St.       36 
   Sammy Dr.         5 
   Audrey       15 
   Scott Ave.         8 
   Hilda        46 
   Lisa Cr.       35 
   Florence St.        3 
   Craig Place       18 
   Selkirk        72 
   Woodland       53 
   Hemlock       34 
   Spruce        29 
   Oak        29 
   Norman       11 
   Laura          3 
   John         57 
   Roy        24 
   Laroche       46 
   James St.       16 
   Cardinal Cr.       38 
   Blue Jay Way       17 
   Chickadee Trail      10 
   Carla St.       34 
   Jamie Cr.       36 
   Jason St.        5 
   Derek        13 
   Steffen        11 
   Doran (From Cardinal Cr. To Petawawa Blvd.)  80 
 
   Total Households for Friday:    970 
   Total Households for entire project:            3927  



Ottawa Valley Waste Recovery Centre 
Adding Residential Scrap Metal to Municipal Curbside Recycling Programs 

March 2005 25 OVWRC  

1.0 Annex IV – Waste Audit Summary Report, November 2003 (prepared by 
Integrated Environmental Waste Services) 

 
Background &  Objectives 
The Ottawa Valley Waste Recovery Centre (OVWRC) includes a landfill, a MRF, a 
composting plant and a C&D processing yard.  Local municipalities are responsible for 
collection that services over 17,000 households.  Garbage is collected every second week 
and residents currently have a two bag per week maximum set out (4 bags every two 
weeks).   
 
During the month of November IEWS was retained to perform a scrap metal assessment, 
which served to identify and measure the amount of scrap metal typically generated 
within the serviced municipal waste stream.  The opportunity then presented itself to 
perform a more detailed audit of the waste stream in order to gather additional data with 
regards to the composition of the waste stream. The objectives of this project were 
therefore to identify and measure the potentially recyclable materials, which are currently 
discarded within the municipal waste stream.   
 
Methodology 
Prior to the start of the study, it was determined that a total of 12 cubic yards of materials, 
which would be divided as follows:  4 yard3 of wastes per each of the three collected 
areas.  That is 4 yard3 from Pembroke, 4 yard3 from Laurentian Valley and 4 yard3 from 
Petawawa.   
 
The random sample loads were extracted as the trucks arrived at the landfill.  OVWRC 
staff performed the extractions with a 4-yard3 loader.  The samples were then transferred 
to a 40-yard roll off container until IEWS staff was ready to perform the analysis.  Table 
1 lists the extraction and analysis schedule. 
 
Table 1 – Extraction and Analysis Schedule 

Area Sampled Dates for Extraction Analysis 
Petawawa Nov. 14 & 17 Nov. 18 
Laurentian Valley Nov. 20 & 21 Nov. 25 
Pembroke Nov. 25 & 26 Nov. 27 

 
The 40-yard roll off container was transferred to a designated garage for analysis.  A 
preliminary target material list was developed prior to the start of the audit.  It was 
determined that the targeted materials are household recyclable items that are currently 
accepted at the OVWRC.  Table 2 lists the target materials. 
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Table 2 – Target Mater ial L ist 
Corrugated Cardboard (OCC) Tin – Steel food and beverage containers 
Newsprint (ONP) Aluminum (containers & foil) 
Boxboard (OBB) (incl. molded pulp) PET Plastics (#1) 
Mixed Residential Paper  HDPE Plastics (#2) 
Aseptic Containers #4 bags – grocery type 
Clear Glass  #3 to #7 Plastics 
Colored Glass Polystyrene (#6) 
Compostable Organics Other Wastes 
Scrap Metal Leaf & Yard Waste 
 
This study was hands on requiring the sample loads to be picked apart and visually sifted 
for all materials listed in Table 2.  When the sample permitted, individual bags were 
transferred onto a sorting table for analysis.  Otherwise, the wastes were sorted directly in 
the 40-yard container.  Once segregated and weighed off, the wastes were transferred into 
a separate roll off for disposal by OVWRC staff. 
 
Study findings 
Over the course of the study a total of 18 categories were sorted.  Of that total, 4 
categories were materials, which are grouped under the Paper heading, 10 categories 
were materials grouped under the Co-Mingled Recyclables, 2 categories under the 
Compostable heading, 1 category under the Scrap Metal heading and 1 category under 
the Wastes heading. 
 
A total of 960.45 kg of wastes were sorted as follows: 345.00 kg from Petawawa, 382.40 
kg from Laurentian Valley and 233.05 kg from Pembroke.  Overall, 80.10 kg of paper, 
48.60 kg of co-mingled materials, 50.05 kg of scrap metal, 271.80 kg of compostable 
materials and a 509.90 kg of wastes were sorted throughout the study.  Figure 1 illustrates 
the study’s overall findings while Table 3 lists the study’s detailed findings.   
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Table 3 – Detailed study findings 

 
Mater ial capture rates 
According to figures provided by the OVWRC, 5151.62 t of wastes destined for landfill 
were received by the facility in 2003.  In addition, 1,780.20 t of paper materials and 
1189.72 t of co-mingled recyclables were collected from the curbside and depots, 133 t of 
scrap metal were sent to B-Line for processing and 3,951 t of compostable materials 
(organics and leaf & yard wastes) were collected for composting.  Table 4 lists the overall 
material capture rates obtained when considering both the waste composition obtained as 
part of the audit and the incoming weights provided by the OVWRC. 

  Petawawa 
Laurentian 

Valley 
Pembroke Overall 

Mater ial Category kg % kg % kg % kg % 
PAPER 33.80 9.80% 19.90 5.20% 26.40 11.33% 80.10 8.34% 
Corrugated Cardboard (OCC) 1.00 0.29% 2.10 0.55% 1.60 0.69% 4.70 0.49% 
Newsprint (ONP) 5.60 1.62% 5.30 1.39% 9.70 4.16% 20.60 2.14% 
Boxboard (OBB) (incl. molded pulp) 6.50 1.88% 5.70 1.49% 5.80 2.49% 18.00 1.87% 
Mixed Residential Paper 20.70 6.00% 6.80 1.78% 9.30 3.99% 36.80 3.83% 
CO-MINGLED 14.60 4.23% 19.00 4.97% 15.00 6.44% 48.60 5.06% 
Aseptic Containers 0.40 0.12% 0.40 0.10% 0.30 0.13% 1.10 0.11% 
Clear Glass 0.40 0.12% 3.20 0.84% 0.90 0.39% 4.50 0.47% 
Colored Glass 0.80 0.23%     0.80 0.08% 
Tin – Steel food and beverage containers 0.60 0.17% 3.40 0.89% 1.10 0.47% 5.10 0.53% 
Aluminum (containers & foil) 1.10 0.32% 2.20 0.58% 1.50 0.64% 4.80 0.50% 
PET Plastics (#1) 1.10 0.32% 1.20 0.31% 1.20 0.51% 3.50 0.36% 
HDPE Plastics (#2) 2.00 0.58% 1.50 0.39% 1.20 0.51% 4.70 0.49% 
#4 bags – grocery type 5.20 1.51% 3.80 0.99% 4.70 2.02% 13.70 1.43% 
#3 to #7 Plastics 1.50 0.43% 1.30 0.34% 1.70 0.73% 4.50 0.47% 
Polystyrene (#6) 1.50 0.43% 2.00 0.52% 2.40 1.03% 5.90 0.61% 
SCRAP METAL 38.30 11.10% 8.50 2.22% 3.25 1.39% 50.05 5.21% 
Potentially Recyclable Scrap Metal 38.30 11.10% 8.50 2.22% 3.25 1.39% 50.05 5.21% 
COMPOSTABLE 81.50 23.62% 112.60 29.45% 77.70 33.34% 271.80 28.30% 
Compostable Organics 75.10 21.77% 112.60 29.45% 77.70 33.34% 265.40 27.63% 
Leaf & Yard  6.40 1.86%     6.40 0.67% 
WASTES 176.80 51.25% 222.40 58.16% 110.70 47.50% 509.90 53.09% 
Other Wastes 176.80 51.25% 222.40 58.16% 110.70 47.50% 509.90 53.09% 
Total 345.00 100.00% 382.40 100.00% 233.05 100.00% 960.45 99.99% 
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Overall 
Study 

2003 
Projection14 

Mater ials 
Recovered15 

Total 
Generated16 

Capture 
Rate17 

Mater ial Category kg % t % 
Paper 80.10 8.34% 429.61 1780.20 2209.81 80.56% 
Co-Mingled 48.60 5.06% 260.66 1189.72 1450.38 82.03% 
Scrap Metal 50.05 5.21% 268.44 133.00 401.44 33.13% 
Compostable 271.80 28.30% 1457.79 3951.00 5408.79 73.05% 
Wastes 509.90 53.09% 2734.84 N/A 2734.84 N/A 
Total 960.45 100.00% 5151.35 7053.92 12205.27 57.79% 

 
Various factors can influence a study of this type.  Although reflective of a typical 
curbside waste stream, it offers only a snap shot in time.  This study was held in late 
November therefore reflects the waste stream obtained at this time of the year.  Such 
wastes are typically high in residual wastes generated through household seasonal 
cleanups.  Items frequently encountered at this time of the year are old Christmas 
decorations and other holiday related residuals.  It can nevertheless be expected that each 
season would present it’s own typical wastes. 
  
Conclusions 
When considering the overall waste stream sent to landfill , it was determined that of 
the categories sorted, compostable organics were the highest contributor to the waste 
stream at 27.63% (this excludes other wastes at 53.09%).  The next three contributors 
were: scrap metal at 5.21%, mixed residential paper at 3.83% and newsprint at 2.14%.  
All other categories were present at rates below 2%. 
 
When considering the capture rates obtained for the various streams both the paper 
and co-mingled recyclables had capture rates greater than 80%.  The compostable 
materials obtained a capture rate of 73% however this large number is most l ikely 
attributed to the collection of leaf and yard waste rather than compostable organic 
food wastes.  Such a conclusion can be drawn when considering the high relative 
contribution of this category to the overall waste stream.  The scrap metal on the other 
hand had a capture rate of 33%, which is expected to increase with the 
implementation of a pilot project targeting the diversion of such materials. 
 
Overall, based on the materials considered in this study only (i.e.: excludes materials 
such as textiles, tires etc.) the OVWRC has a curbside residential diversion rate of 
58%.   
 

Although providing the OVWRC with a general idea of the 
current per formance of the curbside recycling programs, a more 
                                                 
14 Figures extrapolated from overall study % and figures provided by the OVWRC (ex: Paper = 429.61 t = 
8.34 % X 5,151.62 t). 
15 Figures provided by the OVWRC. 
16 Total Generated is obtained by adding 2003 Projection to Materials Recovered  
17 Capture Rate obtained by dividing the Materials Recovered by the Total Generated   
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detailed study would be required in order to determine more 
specific residential curbside collection mater ial capture rates.    
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Annex V – Communications  

Door Hanger 
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News Articles 
March 23, 2004 Observer Article  

 

 
 

April 27, 2004 Observer Article 
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Annex VI – Final Financial Report 
 

    staff PM SR JR sorter   sub- 

Tasks 
$ per 
hour $100  $75  $50  $16  expense totals 

                  
Project kick-off meeting   2 2     $350  
  Sub total         $350  
Communications               
  develop conceptual design for doorhanger   8 12     $1,700  
  organize doorhanger production    5.9     $446  
  produce the doorhangers (contract out)     12  $525  $1,125  
  deliver doorhangers      80 80   $5,280  
  provide ongoing support to the public    4 30    $1,800  
  Sub total         $10,350  
Collection               
  select pilot area   2 4     $500  
  liaise with municipalities   8 8     $1,400  
  assemble baseline collection weight data   1 2 4    $450  
  train collection staff   0.5 2     $200  
  Sub total         $2,550  
Processing               
  staff training   0.5 1  1   $141  
  additional processing      1,280   $20,480  
  Sub total         $20,621  
Monitoring and evaluation               
  conduct waste audit (contract out)   4 6   $3,290  $4,140  
  assess impact on collection operations   4 5 4.2    $985  
  monitor the quantity of feedstock   1 4 16    $1,200  

  
monitor composition of recovered scrap 
metal   1 4 16    $1,200  

  assess impact on processing operations   4 9 32    $2,675  
  Sub total         $10,200  
Reporting               
  assemble pilot data   1 3 8    $725  
  prepare interim report   8 16     $2,000  
  prepare final report   10 24   $400  $3,200  
  Sub total             $5,925  
  Total Hours   55 111.94 202.2 1361   
  Total Fees   $5,500  $8,396  $10,110  $21,776  $4,215  $49,996  
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Annex VII – OVWRC Material Flow in 2002 
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Annex VIII – OVWRC Conceptual MRF Schematic 
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ANNEX IX – Spring and Fall Scrap Metal Collection 
 

Collection 
Date 

Municipality OVWRC NET 
WEIGHT (kg) 

Total 
Weights (kg) 

2004-04-13 Laurentian Valley 6,332  
2004-04-15 Laurentian Valley 3,066  
2004-04-15 Laurentian Valley 3,320  
2004-04-16 Laurentian Valley 1,733  
2004-04-16 Laurentian Valley 2,386  
2004-04-21 Laurentian Valley 5,452 22,290 

    
2004-05-14 Petawawa 6,330  
2004-05-14 Petawawa 6,186  
2004-05-15 Petawawa 9,471  
2004-05-15 Petawawa 5,053  
2004-05-15 Petawawa 8,455  
2004-05-22 Petawawa 8,283  
2004-05-22 Petawawa 3,112  
2004-05-22 Petawawa 9,181  
2004-05-22 Petawawa 1,379  
2004-05-22 Petawawa 9,380 57,449 

    
2004-05-27 Pembroke   
2004-05-28 Pembroke 1,390  
2004-05-28 Pembroke 12,600  
2004-06-05 Pembroke 9,507  
2004-06-05 Pembroke 10,796 34,293 

    
2004-10-16 Laurentian Valley 8,427.27  
2004-10-16 Laurentian Valley 1,109.09  
2004-10-16 Laurentian Valley 9,590.91  
2004-10-16 Laurentian Valley 10,463.64  
2004-10-16 Laurentian Valley 9,090.91  
2004-10-16 Laurentian Valley 2,936.36  
2004-10-16 Laurentian Valley 1,818.18  
2004-10-16 Laurentian Valley 1,118.18  
2004-10-23 Laurentian Valley 4,318.18  
2004-10-23 Laurentian Valley 6,554.55 55,427.27 

    
2004-09-30 Pembroke 2,866.70  
2004-09-30 Pembroke 2,249.81  
2004-10-01 Pembroke 5,706.19  
2004-10-06 Pembroke 3,801.10  
2004-10-07 Pembroke 5,343.31  
2004-10-08 Pembroke 4,672.00  
2004-10-08 Pembroke 5,053.02 29,692.13 

    
2004-09-16 Petawawa 5,216.31  
2004-09-16 Petawawa 3,256.79  
2004-09-17 Petawawa 5,751.55  
2004-09-17 Petawawa 4,173.05  
2004-09-22 Petawawa 5,370.53  
2004-09-22 Petawawa 4,644.14  
2004-09-22 Petawawa 3,991.61  
2004-09-23 Petawawa 2,177.24 34,581.22 

 Total  233,731.81 



 

  

 


