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Executive Summary
Klaassen & Associates has undertaken a study for Ontario Waste Management Association and Ontario Used Oil Management Association to ascertain the amount of used oil that is collected and processed within the province.

Two sources of information were used, the existing Ministry of Environment Public Dataset from 2001, and interviews with the larger used oil management companies.

Based on these sources, Klaassen & Associates Inc. estimates that 129,000,000 kgs of used oil were collected in Ontario in 2001.  This represent approximately 79% of the total used oil available for collection.
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Used Oil Study – Ontario
1. Introduction
Klaassen & Associates Inc. was commissioned by OWMA (Ontario Waste Management Association) on January 15, 2004, to review the status of the collection and disposition of used oil within the province of Ontarioand establish basic statistical information regarding the collection and processing industry infrastructure.  OWMA had undertaken this study for OUOMA (Ontario Used Oil Management Association)  in support of a sued oil program plan proposal to WDO (Waste Diversion Ontario).  Used Oil was designated by the Ministry of Environment (MOE) in March 2003 as a designated material under the Waste Diversion Act.  
The Terms of Reference for this study were primarily centered around the MOE Public Information Dataset (herein called the MOE  database) from the year 2001.  Within this database, Used Oil is primarily managed under waste codes 251, 252, 253 and 254.   These categories are defined as:

· 251 – Oil Skimmings – lubricating oil separated from water

· 252 – Waste Oil

· 253 – Emulsified Oil – cutting oil, drilling oil, light industrial lubricating oil

· 254 – Transfer Station Oil – lubricating oil generated by manifest (bulked)

The MOE database captures most transactions where these wastes are collected, transported, transferred and either treated or disposed.  The MOE database that is available to the “public” indicates each of the respective areas of activity uniquely, but does not allow analysis of the “chain” of activities from the source to the final disposition of the used oil.  In addition the MOE database does not record the no-code (otherwise known as non-manifested or exempt) transactions that represent a significant portion of the used oil within the province.  The database also ‘multiple counts’ some transactions that include transfer stations in the movement sequence of waste oil from the generator to final disposition.
Klaassen & Associates was requested to isolate and analyze the 251 to 254 transactions from the 2001 database.  This work included the assessment of primary generators, transporters, and processors from the MOE database provided by CPPI (Canadian Petroleum Products Institute) and WDO.  From this database, the key used oil management companies were to be directly contacted to estimate the amount of no-code transactions that occurred during 2001.  Klaassen & Associates also was requested to estimate the generation of used oil from the Return Incentive (RI) zones as designated by OUOMA.  The result of this study was to provide a general understanding of the amount of used oil that is collected, where it is collected, and where it goes.
2. Methodology

Klaassen & Associates undertook this study from January 15th to February 7th 2004, through the process noted below.

a. Separation of Categories 251 to 254 from the MOE database for the respective areas of activity.  These activity areas are: generators, transporters (or carriers) and receivers.  Because of the large size of the MOE database, the primary data sort was undertaken with the use of ARCVIEW (database program) by an outside source.
b. Data organization and analysis by category and activity.  This was done through the data sort and calculations in MS Excel.
c. Division of generators using the postal code and county reference category in the database.  Detailed postal code locations were identified using the reference charts located at the Canada Post website (http://www.canadapost.ca/business/tools/pg/fsamaps/default-e.asp).  The pictorial divisions are shown in Appendix 1 and details are shown in Appendix 2  (taken from the OUOMA draft plan of January 20,2004 located at http://www.usedoilrecycling.com)
i. Zone 1 – Metropolitan Toronto from Oshawa (inclusive) up to and including the City of Hamilton.

ii. Zone 2 –Lower  Southern Ontario (exclusive of Zone 1) from Goderich to Ottawa
iii. Zone 3 – Upper Southern Ontario

iv. Zone 4 – Muskoka to Sudbury area

v. Zone 5 – Kenora to Cochrane

vi. Zone 6 – Northern Ontario

d. Further division of waste codes 251-254 within RI zones using MS Excel

e. Personal contact with large and mid sized used oil waste management companies to elicit information on:
i. amount of no-code materials received at facilities

ii. general understanding of function of used oil program within company structure

iii. corporate changes

f. Managed contacts with major Generators to gain understanding of generator used oil characteristics (contacts made by OWMA staff) within MOE waste code groupings.
g. Undertook analysis of collected information using MS Excel

OWMA management were consulted throughout process to align objectives and to provide further resources.
3. Findings
a. General

A total of 10,618 generator records within waste codes 251-254 were extracted from the MOE database.  Each record contains all transactions that have identical information (with the exception of quantity of material).  In most cases, the generator record corresponds to unique generators (i.e. there are approximately 10,000 used oil generator locations registered with the MOE) In all, 58,004 manifests were completed for the four waste classes in 2001.  Details of the records and manifest totals per RI Zone are shown in Appendix 3.
Klaassen & Associates identified and isolated all generators located outside the province.  (This amounted to 267 records or 5,590 manifests totalling 99,000,000 kgs of material)  Details are noted in Appendix 3.
The 10,000 records were then assigned a zone code, dependent on the county of origin, and a sort conducted by the first three letters of the postal code.  The results of this sort are shown in Figure 1.

Table 1    Quantity of Waste Generation by Zone and Waste Code (Kilograms)

	Waste Code
	Zone 1
	Zone 2
	Zone 3
	Zone 4
	Zone 5
	Zone 6
	Total

	 
	
	
	
	
	
	
	 

	251
	33,784,737
	50,921,212
	2,291,239
	575,715
	1,139,922
	8,425
	88,721,250

	252
	27,014,167
	29,166,608
	2,653,689
	4,585,868
	2,210,499
	28,000
	65,658,830

	253
	18,215,428
	41,776,520
	5,776,861
	306,065
	34,960
	0
	66,109,833

	254
	59,547,874
	83,201,218
	11,457,691
	4,249,254
	547,468
	0
	159,003,506

	 
	
	
	
	
	
	
	 

	Total
	138,562,206
	205,065,558
	22,179,480
	9,716,902
	3,932,849
	36,425
	379,493,419


Furthermore, Klaassen & Associates determined the final disposal descriptions (as indicated on the manifests) for each of the zones.  The results of this were:
Table 2   Destination Quantities for  Respective Generators by Zone (Kilograms)
	Receiver
	Zone 1
	Zone 2
	Zone 3
	Zone 4
	Zone 5
	Zone 6
	Total

	
	
	
	
	
	
	
	 

	Landfill
	 
	       595,656 
	84700
	0
	29540
	0
	         709,896 

	Private Landfill and Sludge Farm
	2,740,920
	 
	 
	 
	 
	 
	      2,740,920 

	Incineration
	3,775,840
	5,851,747
	11,130
	23,018
	0
	0
	      9,661,735 

	Water Pollution Control Plant 
	 
	1,781,704
	4,489,570
	221,000
	0
	0
	      6,492,274 

	Transfer
	42,974,862
	58,557,590
	8,171,373
	3,470,960
	2,285,742
	30,225
	   115,490,752 

	Transfer and Processing
	40,522,407
	56,711,772
	9,266,553
	2,281,591
	846,519
	0
	   109,628,841 

	Shipped out of Province
	14,537,016
	50,215,640
	55,149
	834,205
	771,048
	6,200
	    66,419,258 

	Reclaim
	34,011,161
	31,351,449
	101,005
	2,886,128
	0
	0
	    68,349,743 

	
	
	
	
	
	
	
	 

	Total 
	  138,562,206 
	 205,065,558 
	 22,179,480 
	 9,716,902 
	 3,932,849 
	  36,425 
	   379,493,419 


Errors were noted as the generator information was processed. This included mismatched regions, mismatched telephone numbers, and a lack of information.  Approximately 10% of the records had missing information (including the postal code).  The implications of these errors are noted in the analysis.
b. Used Oil Generators

A listing of the top 25 Oil Generators is shown in Appendix 4.  Two listing have been made, one with the transfer stations, and the other without.  Of note, all non-Ontario generators have been filtered out
c. Used Oil Receivers

Used Oil Receivers are distributed throughout Ontario, Quebec, Manitoba, Alberta, and the US.  Statistics for these are shown in Figure 3.  These are comprised of landfills, incinerators (or EFW), transfer stations, processors and water pollution control treatment plants.
Table 3  Used Oil Receivers

	Location
	Facilities
	Manifests
	Qty (Kgs)

	 
	
	
	 

	Ontario
	100
	54,213
	411,121,365

	Québec
	26
	1,164
	5,812,819

	Manitoba
	5
	65
	643,317

	Alberta
	1
	13
	70,938

	USA
	17
	2,549
	60,854,727

	 
	
	
	 

	Total
	149
	58,004
	478,503,165


Details of the top 25 Receivers are shown in Appendix 5.  Top 15 Transfer Stations are listed in Appendix 7 and Top 15 Transfer Station/Processors are listed in Appendix 8.
d. Used Oil Carriers
There were 182 Used Oil Carriers Registered in the MOE database.  Of these, 67 hauled one class code, 40 hauled two, 37 hauled three, and 38 hauled four.  The 25 largest carriers are listed in Appendix 6.
e. No-Codes
Nine of the larger Collection companies were asked for the amount of No-Code Used Oil collected in 2001.  Of these, three indicated that the quantities were insignificant, three indicated that they did not collect no-code, and four supplied their actual no-code receipts.  The total from these four was 50,963,926 kgs.  All four indicated that the no-code was predominantly 252 class (mostly from service stations).  A portion of this no-code entered the system through transfer stations and became part of the class 254 stream.
f. Current State of the Businesses

Since 2001, there have been changes within the Used Oil management industry.  Some of the smaller carriers indicated that they were either getting in, or getting out of the business.  These changes do not appear to impact the total movement of used oil within the province.  The two largest companies, Safety Kleen and Philip Environmental, have undergone major restructuring.  The two are described below.

i. Safety Kleen – On August 31st 2002 the company separated into what were then known as the blue and the yellow companies.  (Blue having roots in the Laidlaw Environmental companies, Yellow being the old Safety Kleen).  These two companies operated somewhat independently prior to the separation, as the “blue” company was an overall hazardous waste company (with treatment, disposal and incineration operations) and the “yellow” company was primarily involved in the collection and processing of used oils.  The two sides of the business had separate permits (carrier and facility) which are readily identifiable in the MOE database.  Since this separation, the “blue” company was purchased and is operated by Clean Harbours Environmental Services Inc. out of Braintree Massachusetts.  The “yellow” company went into Chapter 11 (bankruptcy protection) in the United States and emerged restructured on December 24, 2003.  Both of these companies appear to be operating the same as they did in 2001 (volume and methodology of business)
ii. Philip Environmental – Similarly to the “yellow” Safety Kleen, Philip Services Corporation (parent company to Philip Environmental Services) emerged from Chapter 11 (bankruptcy protection) on December 31, 2003.  As in Safety Kleen, the bankruptcy has not appeared to affect the Used Oil business in Ontario.  
4. Analysis
a. Waste Oil Quantities 
Most used oil management companies that were contacted, indicated that the MOE waste classifications (251-254) generally had consistent oil content.  The ranges are given below

· 251 – Oily water typically had oil contents from 2 to 10 %. For the purpose of this report and the calculations below, 5% oil content was generally given as a normal standard.

· 252 – Waste oil was typically clean, with some water and other contaminants and was in the range of 8 to 13% oil content.  Again, the industry standard for contaminants was typically 10%.

· 253 – Emulsion oils typically had a broader range of contaminant levels, depending on the generation sources.  While the range of contaminant levels was 10 to 25 %, a standard was given as 20%.

· 254 – Transfer Station oils were any combinations of the above 3.  As it is impossible to quantify the source to final destination, no range is given for this class.
b. Used Oil Collection Totals

The total accounted used oil collected was made with the following assumptions:

· That all of classes 251, 252, and 253 from Ontario represented actual generator sources.

· That the quantity of oil in each class may uniquely be varied, but averaged to the percent levels noted in 4a.

· That the no-code denoted in 3e above could be classed as 252 (with a high degree of accuracy), but represented the generation from 7 of the largest collection companies
· That Class 254 (Transfer Station Oil) is a mixture of used oil materials that may contain any of the 251 to 253 classes accounted for above (singly or more accounted as the same material may go through several transfer stations) plus some of the no-code collected via both large and small companies.

· That there is an accumulated amount of no-code collected from a variety of smaller companies that enters into the collection system which cannot be accurately counted.  Klaassen & Associates has estimated this to be 20% of the total oil collected from the smaller companies. The 20% is based on the experience of the 9 interviewed companies.

The results of these assumptions are then:

Table 4  Ontario Generated Used Oil Collected

	Class
	Manifest
	No-Code (Top 9)
	No-Code (Small Company Estimate)
	SubTotal
	Oil Content
	Total

	 
	
	
	
	
	
	 

	251
	88,721,250
	 
	 
	88,721,250
	5%
	4,436,063

	252
	65,658,830
	50,963,926
	7,826,260
	124,449,016
	90%
	112,004,114

	253
	66,109,833
	 
	 
	66,109,833
	20%
	13,221,967

	 
	
	
	
	
	
	 

	Total
	 
	 
	 
	 
	 
	129,662,143


Applying these to the zones (recreating Table 1) with actual oil generation by RI Zone then gives.
Table 5 Actual Oil Generation by RI Zone and No-Code

	Category
	Zone 1
	Zone 2
	Zone 3
	Zone 4
	Zone 5
	Zone 6
	Subtotal
	No-Code
	Total

	 
	
	
	
	
	
	
	 
	 
	 

	251
	1,689,237
	2,546,061
	114,562
	28,786
	56,996
	421
	4,436,063
	 
	4,436,063

	252
	24,312,750
	26,249,947
	2,388,320
	4,127,281
	1,989,449
	25,200
	59,092,947
	52,911,168
	112,004,114

	253
	3,643,086
	8,355,304
	1,155,372
	61,213
	6,992
	0
	13,221,967
	 
	13,221,967

	 
	
	
	
	
	
	
	 
	 
	 

	Total
	29,645,073
	37,151,311
	3,658,254
	4,217,280
	2,053,437
	25,621
	76,750,976
	 
	129,662,143

	% of all Zones
	38.6%
	48.4%
	4.8%
	5.5%
	2.7%
	0.03%
	 
	
	


As can be noted, Zone 2 and Zone 1 dominate (87%) the generation of used oil which has been collected through the MOE manifest system.  While not calculated here, the no-code total could be distributed throughout the Zones in percentages equal to those collected through the manifest system.

c. Accuracy of Data

There are several sources of uncertainty which have an impact on the analysis.  These are:

· Approximately 10 % The MOE data was found to have errors throughout the records.  Based on this, the accuracy of the quantity generation may also be erroneous.  It is then assumed that the quantities from the MOE database may be incorrect by 5%. (assuming that not all errors are skewed in the same direction).

· The accuracy of the no-code information from the top 9 companies is assumed to be high, as the information is based on actual records.
· The accuracy of the small company no-code is assumed to be low, with a confidence of 50% accuracy.
· The actual content of the oil within each of the classes is an estimate.  Based on ranges given by the collection companies, the error range is estimated to be:

· Class 251 5% ± 2%

· Class 252 10% ± 2%

· Class 253 20% ± 5%

With these errors, the confidence range for this estimate is given as:

Table 6   Impact of Error Assumptions (Kgs per Annum)
	 
	Range
	Lower
	Upper

	Manifest
	 ± 5%
	125,824,595
	133,499,692

	Oil Content
	 varied
	122,093,246
	137,231,040

	No-Code
	 ± 50%
	126,140,326
	133,183,960


5. Conclusion

The results of this study shows that as of 2001, the used oil industry infrastructure was mature, with approximately 100 receiver destinations throughout the province of Ontario.  At that time, there were approximately 160 companies involved with either the collection, or bulk shipment of used oil.

Based on the OUOMA January 20 Draft Report, there were 182,770,000 litres or 164,493,000 kgs (@.9 SG) of oil available for collection in 2002.    A comparison between 2001 and 2002 (2002 data was only made available at the time of this report publication) shows a small increase of activity in all waste codes (251-254), the significance in Waste Code 252 being small (4%).  The gross results of the changes are shown below.
Table 7  Comparison from 2001 to 2002

	Code
	 
	Manifests
	Quantity (Kgs)
	 

	
	 
	2001
	2002
	% Change
	2001
	2002
	% Change

	 
	
	
	
	
	
	
	
	 

	251
	 
	13,034
	13,797
	6%
	88,721,250
	100,174,882
	13%

	252
	 
	23,261
	23,417
	1%
	65,658,830
	68,301,262
	4%

	253
	 
	10,023
	9,465
	-6%
	66,109,833
	68,110,780
	3%

	254
	 
	6,096
	6,515
	7%
	159,003,506
	178,006,734
	12%


Comparing 2001 waste oil collection statistics to 2002 (OUOMA based) oil available shows that 78.8 % success rate for the current system.  Based on the potential sources of analytical error, the range of 122,000,000 to 137,000,000 kgs of used oil collected represents approximately 74 to 83 % of available used oil. 
Klaassen & Associates Inc prepared this report for the account of Ontario Waste Management Association.  The material in it reflects Klaassen & Associates Inc best judgement in light of the information available to it at the time of preparation.  Any use which a third party makes of this report, or any reliance on or decisions to be made on it, are the responsibility of such third parties.  Klaassen & Associates Inc accepts no responsibility for damages, if any, suffered by any third party as a result of decisions made or actions based on this report.
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