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SUMMARY

This repozk. iews . and assesses waste oil furnaces, suitable for community operations in the
Northwest Territories. The study focuses on the furnaces certified or undergoing certification for use in
Canada, but also reviews furnaces certified in the United States. Also contained in this report are al the
manufacturers that are certified by the Canadian Standards Association, Underwriters Laboratories of
Canada or Underwriters Laboratories. In addition, all of the furnace manufacturers certified by the
Energy Testing Laboratories of Maine that could be contacted are reviewed.

This report is an update of a 1988 study on waste oil furnaces for the Northwest Territories by
Boreal Consulting Services Ltd. The changes to the companies and furnace models that were available
in 1988, as well as new models that are currently available, are discussed in the present study.

Contact was made with a total of 13 companies that either supply or manufacture atomizing,
vaporizing or boiler type waste oil furnaces. Of these, 11 produce atomizing type heaters and boiless,
while two produce vaporizing type heaters. There are presently four waste oil heaters certified for uge
in Canada. Three are the atomizing models and one is a vaporizing unit. Another atomizing model is
currently undergoing certification procedures at Underwriters Laboratories of Canada.
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1.0INTRODUCTION

= e

The problem of disposing of waste lubricating oils such as crankcase oils, lube oils and automatic
transmission fluids (ATF) is not a simple matter for the isolated communities of the Northwest
Territories. Due to the remoteness of this area, practical and economical means of disposing of waste
oils are usually not available. Re-refining the waste oils requires accessible transportation by road, rail
or water, all of which are not economically viable in the Northwest Territories. One solution to waste
oil disposal that has been of particular interest to the Government of the Northwest Territories, is to use
this product in waste oil furnaces to provide heat. This solution not only offers a method of eliminating
the waste problem, but has the added advantage of turning the waste oil into usable fuel. Thisisan
attractive alternative to other methods of disposal, given the high demand for heat generation in this area.

The use of waste oil furnaces by communities in the Northwest Territories can be beneficial.in
many ways. Using the waste oil at its source of generation, the problems of storage, transportation and
disposal of the waste product, not to mention the risk of accidental spills, are reduced. A suitable system
for this application will be one that makes efficient use of the waste ail , is easy to instal, operate and
maintain, and, at the same time, meets established safety and environmental standards. Given the
remoteness of the areg, it is imperative that the equipment be reliable and easily serviced. Parts must be
readily available, preferably in Canada.

Air emissions data has been requested from all the manufacturers and to date, al available
information has been incorporated into this report. Some data was uncovered in a literature search v.vhich
provides general emissions data from small furnaces and boilers using waste oil. This data was obtained
in the mid-80s and a report produced in 1989. More recent data from tests in 1991 in Whitehorse, YK
was also uncovegédéiﬁ_xcerpts and tables from these reports, showing emissions data, can be found in

Appendix 1. Pomr_pollutants in waste oils are also discussed further in section 5.0.

=

In order for awaste oil furnace to be used in Canada, Underwriters Laboratories of Canada
(ULC) or Canadian Standards Association (CSA) certification must be obtained. This can be done in
advance on a specific line of models or by on-site inspections of individual furnaces. CSA does not
require that emissions testing, other than the smoke number, and levels of carbon dioxide and carbon
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monoxide, be done on heaters to obtain certification. Similarly, to become ULC certified, the CSA
requirements are done along with two additional tests of their own, neither of which address the level of
atmospheric emissions: Complete test procedures for CSA and the Energy Testing 1 jhoratories of Maine
(ETLM) maybe found in Appendix 4.0. CSA indicated that any possible emissions testing could be done
at Environment Canada, although no such data is needed for certification.

Section 2.0 of this report presents the methods used in this study. Section 3.0 gives a general
review of waste oil burners, and section 4.0 discusses certification agencies. Section 5.0 highlights levels
of contaminants in waste oil. Section 6.0 presents the specifications and a brief summary for each of the
different units.




2.0 METHODS

Currentlyavagiable waste oil furnaces and relevant technologies were investigated by conducting
a computerized literature search and a survey of manufacturers. The manufacturer’s survey focused on
equipment available and certified in Canada, but also included those available in other jurisdictions,
particularly in Alaska.

21  LITERATURE SEARCH

A computerized literature search was conducted using the facilities of the Canadian Institute for
Scientific and Technical Information (CISTI). The six databases searched are listed below in Table 1 with
the appropriate time frame for each.

TABLE 1
Computer Databases Searched

Engineering Index (EI, EIM and EIPlus) 1970-present
NTIs 1964-present
ELIAS 1976-present
Energy Science and Technology 1974-present
Environmental Resources Technology Database (ERTH) 1965-present
CISTIMON 1978-present
gl
In addition to tle=€ _~ search a manual search of the Environmental Emergencies Technology Division

R 2

(EETD) library at IEEHVi:ronment Canada and the S.L. Ross library was conducted.

A small database was designed using DBASE IV (Ashton Tate Corp.), to organize the 209
references found and to facilitate future document selection. DBASE IV was chosen for its compatibility
with industry standards, the ease with which a database can be constructed and modified, and its ability
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to perform complex searches on the created database.

A bibliographie list of the references is given in Appendix 1. The bulk of these references may
be found in the S.L. Ross and Environment Canada, EETD libraries.

2.2 MANUFACTURER'S SURVEY

In order to discover what types of waste oil furnaces were currently available, a survey was faxed
to over 50 potential manufacturers, distributors or suppliers of waste oil furnaces and other related
equipment in North America.  The list and a sample of the fax sent may be found in Appendix 3. Of
the companies contacted, roughly a dozen produced or supplied heating units suitable for using waste oil
asfuel. Six of these companies contacted had been surveyed during the previous heater assessment in
1988. Some of their products have remained relatively unchanged since then, while others haye
undergone some modifications or received further certification. These companies have been included.in
this update in order to reflect the changes and to update information on availability and pricing of their
products. Companies listed in the 1988 waste oil furnace report were contacted to confirm if they
continued to manufacture or supply the models described in that report.

23 OTHER JURISDICTIONS

Contact was made with the Department of Environmental Conservation in Alaska. They advised
that the use of waste oil furnaces in Alaska was governed by the same EPA legisation as in the “lower
48" states. As such, there is nothing unique in what is permitted for use in Alaska.

24  DATA ANALYSIS

The assessment of the potential waste il furnaces uncovered by the surveys included the
following factors:

¢ type of furnace (i.e. atomizing, vaporizing and boiler);
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.ability to be thermostatically controlled and ducted;

. capacity, heating output and efficiency;

. curren%g?:_f certification, approvals, safety features,
. quality of emissiong/feedstock;

« ease Of Cleaning, maintenance and inspection;

« COSt.

A



3.0 WASTE OIL HEATER REVIEW

There existt86 types of heating units, characterized by their method of firing: atomizing and
vaporizing. The two most common heating applications of these units are the hot air furnace and the hot
water boiler. The following is a brief description of each type of furnace.

The atomizing type furnace is by far the most popular type of heater, accounting for roughly 95 %
of the domestic fuel oil furnaces in operation. In this type of burner, the ail is preheated to lower its
viscosity, thus improving its flow and atomization characteristics. The oil is then sprayed through a
nozzle, smultaneous y injecting compressed air into the oil stream. This results in the production of a
mist of oil. The oil/air mixture is then ignited, usually by an electric spark. Most of the fuel is burned
and discharged out the flue, leaving almost no bum residue or ash in the unit. This makes the atomizing
type furnace relatively simple to clean, and requires little maintenance. Nozzles should be cleaned
monthly, while a thorough cleaning is normally required yearly. While this type of burner leaves
virtually no bum residue in the unit, metals and other inorganic entrained in the oil are expelled into iﬁe
atmosphere.

The vaporizing type burners heat the oil in asmall pot to its boiling point. Air is provided,
mixed with the vapour, and the oil/air mixture ignited by means of an electric spark or a manua pilot.
Because only the lower boiling-point components of the oil are vaporized, unburned residue remains in
the pan. It is usually necessary to remove this residue and clean the pot on adaily basis. The heater
must be re-ignited each time. This procedure requires about 15 minutes daily. Due to the concentrating .
of inerts in the bum residue in the bottom of the burner pan, the vaporizing type furnace has lower air
emissions than the atomizing type furnace; however, the residue to be disposed of may be hazardous.

There are__z@main advantages that the atomizing type burner has over the vaporizing kind.
First, they can b%ﬁ%nostatically controlled, and second, some models are ductable. These features
greatly enhance the> ﬁ;;bility and versatility of a waste oil heater. The main disadvantage of an atomizing
type furnace is that its emission-pollution levels are greater than those from the vaporizing type.
However, Many atomizing burners have managed to obtain certification from CSA or ULC etc., and

hence meet some environmental requirements, as discussed further in section 4.0.



4.0 CERTIFICATION AGENCIES

There arezfole major agencies that certify waste oil furnaces, two in Canada and two in the
United States. These are: the Canadian Standards Association (CSA), Underwriters' Laboratories of
Canada (ULC), Underwriters Laboratories (UL) and Energy Testing Laboratories of Maine (ETLM).
Only the furnaces certified by CSA or ULC are approved for use in Canada, including the Northwest
Territories. In addition, the Office of The Fire Marshal stated that ULC listed furnaces are acceptable
for use in the Northwest Territories, but that UL listed appliances are not.

4.1 DEFINITIONS

The following definitions are frequently encountered in the waste oil furnace industry
. unit (or space) heater: A device that is being used to heat an area without using ductwork:

.central furnace: A unit that allows heated air to be distributed through a ducting network::

« used Oil: “ A petroleum-based oil that has been used primarily for lubrication purposes in
combustion engines, turbines, transmission gear boxes and other areas of industry. It may have
been subjected to the breakdown of the primary components, or the depletion of additives, or the
build-up of undesirable elements, compounds or other impurities, or any combination thereof.
This does not include *synthetic lubricants' or any oil known to contain materials such as
chlorinated hydrocarbons. " (CSA, 1992)

e ulti-ail furnace: A furnace designed for use with a range of distilled fuel oil types (e.g. #2,
#3, #4 and #5). The density of used 10W30 crankcase oil tested by Environment Canada
(Whiticar et al. 1993) was 0.89 g/ml at 15°C; its viscosity was 500 cSt at 0°C and 200 cSt at
15°C. In comparison the density range for #2-#5 fuel oils (Whiticar et al. 1993) is 0.855 {#2) -
0.948 (#5) g/ml at 15°C; the viscosity range is 1.8 (#2) -473 (#5) cSt at O“C and 2.5 (#2) -313
(#5) cST at 15 *C. The energy content of used oil ranges from 15,000-20,000 BTU/Ib (Mueller
Associates, 1989); the energy content of #2-#5 fuel oil ranges from 19,000 (#5) BTU/Ib to
20,000 (#2) BTU/Ib (Perry et a. 1984).

-
£
e =4

—

B
4.2 CANADIAN STANDARDS ASSOCIATION

CSA is responsible, among other duties, for ensuring the safety of waste oil furnaces in Canada.
The certified furnaces are not intended for residential use. There are two different test procedures; one
for each type of furnace (atomizing or vaporizing). Their complete testing procedures can be found in
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Appendix 4. CSA conducts safety testing to ensure smooth operation, such as verifying stable
combustion, acceptable temperature limits, continuous operation, etc. However, none of their tests
assesses the level.of @nissions from the furnace, except for smoke number, carbon dioxide and carbon
monoxide concentrations. They use three types of fuel to test the furnaces, which are listed below. They
aso verify that it will operate safely using # and #2 fuel oil. The fuels used are:

« mixture of used oil from 3 different sources

. used oil with 20 % winter grade of regular leaded gasoline

. automobile transmission fluid

4.3 UNDERWRITERS LABORATORIES OF CANADA

ULC performs the CSA tests along with two additional procedures of their own. The models are
certified as unit heaters only, and are solely meant for industrial use. Again, none of their tests addresses
the level of emissions, other than smoke number and levels of CO, and CO. The additional tests am

. burn amixture of automobile SUMP -1 With 209% by volume gasoline for eight hours *

. burn automatic automotive transmission fluid for eight hours

4.4 UNDERWRITERS LABORATORIES

The UL standard for oil burning appliances is UL 296A. This certifies waste oil furnaces .
intended to burn waste crankcase oil as fuel. The furnaces are intended for use in commercial and
industrial occupancies. They do not test for air pollutants other than smoke density. UL certifies units

as either central furnaces (ducted in and out), or as ductable and non-ductable unit heaters.

L

4.5 ENERGY TESTING LABORATORIES OF MAINE

The standard used for testing is ETLM 83-1, and can be found in Appendix 4. ETLM performs
UL 296A aswell as ETLM 83-1. The furnaces become listed for burning #1 and #2 fuel oil, waste
crankcase oil up to No. 50 SAE viscosity and automatic transmission fluid. Again, no emissions testing,
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other than smoke density, is required to obtain ETLM certification.

e
¥ .

4.6 US ENVIRONMENTAL PROTECTION AGENCY

Some of the manufacturer’s literature indicates EPA approval. The EPA permits the burning of
used oil provided that the furnace’s maximum capacity is less than 500,000 BTU/h, its combustion gases
are vented to outside air and that the heater burns used oil obtained by the owner or operator, or from
do-it-yourself changers who generate used oil as household wastes. In addition, the EPA does not require
on-site oil tests to ensure quality of the oil being used. All the furnaces listed in this report, when
operated properly, meet this requirement and do not need to be tested by the EPA in order to claim to
meet EPA standards.




5.0 POLLUTION POTENTIAL OF WASTE OIL FURNACES

Because &gﬁvgasoline is no longer available, the amount of lead entering the crankcase oil is
considerably less than in the previous decade when most studies of waste oil burning were done. The
problem with standardized testing for pollutants, such as heavy metals in the stack stream of waste oil
furnaces, is that the amount emitted is mostly a function of the contaminants in the fuel and not a function
of the individual heaters, among a given class of furnaces (e.g. atomizing or vaporizing). For example,
if the same atomizing furnace is operated on a “clean” used oil and then a “dirty” used oil, the “clean”
oil will give “the better results. If different oils were used with two different atomizing heaters, one could
seem to indicate good results and the other would not, hence the testing of various furnaces this way is
inconclusive and should only be done with used oil of identical pollutant concentrations. Alternativel y,
it is possible to analyze the oil first, and then the emissions, but emissionstesting is costly. For this
reason, a common method of determining the maximum amount of pollutants in the stack gas is simply
to analyze the used oil and assume 100% of the contaminants enter the atmosphere. '

wy b d

A comparison between metals in used and unused lube oils can be seen in Table 2. The mgst
abundant metal found in used oil in the 1980s was lead. The high lead concentration is due to piston
blowby in engines using leaded gasoline. Small amounts may be due to antiwear or extreme pressure
additives. Today’s gasoline contains no lead additives, and as a result, the lead content in today’s used
oil will be significantly lower than indicated by Table 2. It is estimated that “unleaded” gasoline contains
approximately 0.75 ppm lead and according to the EPA, only 8 % of lead in gasoline enters the oil. This
means that the concentration is less than 0.1 ppm lead in most used oils.
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TABLE 2: AVERAGE CHEMICAL ANALY SIS OFUSED AND VIRGIN LUBEOIL!

PROPERTY l USED OIL I VIRGIN LUBE OIL
| |
Sulfur, wt% 0.42 0.32
Lead, ppm 7,535% 0
Calcium, ppm 1,468 1,210
Zinc, ppm 1,097 1,664
Phosphorus, ppm 931 1,397
Magnesium, ppm 309 675
Barium, ppm 297 37
[ron, ppm 205 3
Sodium, ppm 118 4
Potassium, ppm 31 <1
Copper, ppm 29 0
Silicon, ppm 24 4
Chromium, ppm 15 0
Tin, ppm 13 0
Manganese, ppafj:__“:; 4 0

1. data from 1980
2. using leaded gasoline
source: Mueller, 1989
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Mueller (1989) indicates that there are five major chlorinated solvents found in used oil (see
Appendix 1). These solvents are derived from either the breakdown of additives in the gasoline, or due
to the addition of:ghj@ine or bromine to leaded gasoline to act as a scavenger. Because leaded gasoline
is no longer used, the concentration of chlorine and bromine additives will decrease. Mueller also points
out that the total chlorine concentration range is very large. This indicates the presence of metalworking
oils or mixing of used oil with chlorinated solvents. Since metalworking oils only account for a small
segment of the industrial market, little used oil is expected to contain levels of total chlorine above 1000
ppm.

Used oil also contains carcinogenic organic compounds. It is assumed that the amounts of these
substances would be identical in used or unused oils, and Mueller indeed confirms this. Another aspect
to be considered is the amount of emitted carcinogens due to combustion in the furnace; however, many

furnaces operate at very high temperatures, and any carcinogenic compounds would be completely
combusted. :

&

At 1
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6.0 UPDATE SUMMARY OF WASTE LUBRICATING OIL FURNACES

This smd;éii%ived the review of the existing 1988 report (Boreal 1988) on waste oil furnaces
for the GNWT, and an update on the currently available waste oil furnaces. Since the previous waste
oil furnace assessment was conducted, several new furnaces have come on the market. As well, many
of the previously reported furnace models have been modified, expanded upon or in some cases,
discontinued. It was aso discovered that some of the manufacturers reported in the 1988 study have
changed owners, changed names or are no longer in existence. The current assessment will deal with

the new furnaces available today, as well as with some of those discussed in the 1988 report to which
changes have been made.

In total, there were thirteen waste oil furnace companies uncovered by this study, of which eleven
produced atomizing type furnaces and two manufactured vaporizing type furnaces. T’ he products
surveyed are listed alphabetically according to the manufacturer’s trade rime. The pertinent information
for each burner is given in tabular form for quick, easy, reference and comparison between models. A
brief description of the available units follows. Distributor/manufacturer brochures and product literature
can be found in Appendix 8. A list of installation references can be found in Appendix 6.

Many of the models now available feature waste oil storage tanks as workbenches with the actual
furnace mounted several feet above the work area. Some of the atomizing type furnaces also include an

integrated air compressor, eliminating the need for shop air and thus reducing necessary peripheral
equipment purchases.

Heater and furnace manufacturers normally have their products tested by one Or several of the
following approval agencies:

53
* Canadi@it§andards Association (CSA) (416) 747-4000
J Underwritvélrs’ Laboratories of Canada (ULC) (416) 757-3611
« Underwriters' Laboratories Inc., U.S. A. (UL) (312) 272-8800
« Energy Testing of Laboratories of Maine (ETLM) (207) 767-9500
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Most of the waste oil heaters on the market are UL listed. Two have obtained ULC listing, two
are CSA certified, and oneis presently undergoing ULC testing. Only the furnaces with CSA and ULC
certification are ggpaived for use in Canada, and in particular, the Northwest Territories. The only
Canadian certified vaporizing burner for used oil is the Alternative GV 200X furnace, which has obtained
CSA approval. Reznor is the only atomizing furnace to obtain CSA certification for their burner with
used oil. ULC listed burners, al of which are atomizing, include the Clean Bum CB 2000 and CB 4000,
the Enviro-care "ARTIC" line and the “Black Gold” by Black Gold Inc., which is currently undergoing
certification proceedings.

The units of measure used in this furnace assessment are English and not metric due to the
standard usage of these units in the waste oil furnace business. It has been assumed that when American
manufacturers use the unit “gallons per hour” or GPH, that USGPH isimplied, while the Canadian
manufacturers’ use of GPH implies imperia units.

Sl

Procedures for calculating costs and benefits for a particular waste oil furnace application may
be found in Appendix 5. Example calculations are also given for three installations. )
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6.1 “Alternative’by Teledyne Metal Products
460 Industrial Ave., Woodstock, ON N4S 7X6

Dist.: Alternate Endry Resources (A. E. R.)
46 Leaf Willoway, Willowdale, ON M2J 2B4
Tel: (416) 756-4789 Fax: (416) 756-7706

MODEL | GV 200X |
DISBURSEMENT RANGE (Btu/h) 200,000

CONSUMPTION RATE (imp.GPH) 1.01

LINE VOLTAGE 115

ELECTRIC DR4W (A) 6

DIMENSIONS (in.) H/W/L 571~f19~4

WEIGHT (bs) 498

FREE AIR (cfm) 2800 -
FLUE SIZE (in.) 8

DUCTABLE NO

THERMOSTATIC CONTROL NO

TYPE VAPORIZING

COST (CAD) = 5 OOO+INSTALLATION

CERTIFICATION CSA

The GV 200X is afloor mounted heater. This burner has received CSA certification. This™unit
is designed to bum #1 and #2 fuel oils as well as used automotive oil. It has two chambers; the lower
one where the ail is introduced, and the upper chamber where the oil vapours are burned. The heavy
metals remain in ;L.x%%wer chamber for easy removal and disposal. A computerized, fully automated,
control system m@fgs and controls the heater providing safe and efficient combustion. The unit burns
without smoke or=edur. Adjustable louvres allow for maximum free-flow of air. Teledyne also

manufactures another model, the HV 100X, but is made only on demand.
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6.2  "ARTIC" by Enviro-Care Manufacturing Ltd.

685 Rupert St, Waterloo, ON N2V 1IN7
Tel: (519). 72§:9285 Fax: (519) 725-9288

Eo=3

MODEL | ARTIC 250 | ARTIC 350 | ARTIC 500
FIRING RATE (BTU) 250,000 350,000 495.000
CONSUMPTION RATE (GPH) | 0.6-1.3 1.7-2.0 2328
LINE VOLTAGE 220 | 220 220

AMPS FULL LOAD 16.5 | 175 17.5
DIMENSIONS (in.) WXHXL 26x28x123 | 32x59x77 32x59x100
SHIPPING WEIGHT (Ibs) 625 | 825 1100

FAN OUTPUT (cfm) 2500 | 3500 5000
FLUE SIZE (in., OD) 7 | 8 10
DUCTABLE YES | YEs YEs
THERMOSTATIC CONTROL | YES | YES YES
TYPE ATOMIZING |ATOMIZING | ATOMIZING
COST CANS 6000 | 8150 | 9950
CERTIFICATION ULC,UL | uLC,UL | ULC,UL

The Enviro-Care “ARTIC” multi-oil furnace is available in three sizes, all of which are ductable.
The smallest, with afiring rate of 250,000 BTU is designed to be hung from the ceiling or supported on *
astand. The two larger models, the ARTIC 350 and ARTIC 500 are stand aone floor models. This line
of burnersis UL listed for waste oilsaswell asfuel oils. It isalso UL listed with or without ducting.
They are ULC listed for #2 - #5 fuel oil, crankcase and differential used oil and ATF. The swing open
burners allow fofZa access the nozzl e, electrodes and combustion chamber. Thermostatic control is

full y automatic. ~Fhis#urnace is manufactured and distributed in Canada.
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6.

3 "Balcrank Waste Qil Furnace”, by Balcrank Products Inc.

One, Balcrank Way, Weaverville, NC 28787
Tel: 1-800-742-5300 Fax: 1-800-763-0840

MODEL BF250 BF250D BF350 BF350D
INPUT Bwh 250,000 250,000 350,000 350,000
OUTPUT Bt/ 200,000 200,000 300,000 300,000
CONSUMPTION RATE | 175 175 240 240

(USGPH)

LINE VOLTAGE 115 115 115 115

AMPS FULL LOAD 13 13 13 13
DIMENSIONS (ii.) A1X29%x28% | A1X29%x28% | 54x29 %x28'% | 54x291x28 4
WEIGHT (ibs.) 340 345 370 375

FAN OUTPUT (cfm) 4500 3950 3000 2680 5
FLUE SIZE (in) 8 g g g E
DUCTABLE NO YES NO YES
THERMOSTATIC YEs YES YES YEs
CONTROL

TYPE ATOMIZING | ATOMIZING | ATOMIZING | ATOMIZING
COST (USD) 8088 9,291 9,026 10,136

COST (USD) cw tank) 11,410 11,661 10,136 13501

COST (USD)(doutlewall uery | 13,044 13.224 13,044 14073 -
CERTIFICATION uL uL uL uL

with efficiencies gnpnt/mput) of 80 and 85% respectively. A non-ductable and a ductable version is
available in each-siz&Fand all are thermostatically controllable. The Balcrank Waste Oil Furnaces can
therefore be used as area heaters or connected to an existing ducting system, and are UL approved for
either application. A swing-out burner door enables easy burner and nozzle cleaning. The units also
contain an integrated air compressor. The complete furnace system with support mounts, hardware and
a 240 gallon capacity tank is also available in both the ductable and non-ductable furnaces. The parts can
also be sold separately. The double walled 240 gal. tank is UL listed. A single wall non-UL listed tank
is also available. These furnace models come with a 10 year limited warranty. These models appear to
be identical to the "Omni" burners discussed later in this report.
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6.4  “Black Gold” by Black Gold Inc.

240 Great Circle Road #344, Nashville, TN 37228
Tel: (615)254-0680 or 1-800-351-0643
Fax: (61 S72%1-0682

MODEL BLACK GOLD
INPUT (Btu/h) 200000
CONSUMPTION RATE (USGPH) 14
LINE VOLTAGE 115
AMPS FULL LOAD 20
DIMENSIONS (in.) L/W/H 18x18x109
WEIGHT (bs) 650
FAN OUTPUT (cfm) 2000 )
FLUE SIZE (in. OD) 8 -
DUCTABLE YES
THERMOSTATIC CONTROL YEs
TYPE ATOMIZING
COST (USD) 5796-WITH STORAGE TANK
4998 W/O STORAGE TANK
CERTIFICATION uL

The Black Gold furnace is designed to bum waste crankcase ail, lube ail, and ATF; No. 1 and
No.2 fuel oil. Thisfurnace, currently undergoing UL C testing, meets UL requirements for waste oil
furnaces, both as a unit heater and central furnace, and has received the Massachusetts State Fire
Marshal’s approval..I addition to this, it was tested at an EPA vehicle emissions test centre (Nashville
¥2TN) and was found to have zero hydrocarbon and zero carbon monoxide emissions
(see Appendix 7)=Blaek Gold also claims that the average |lead emissions from their heater is less than
that of an automobﬂe%vhen they are both operated using unleaded gasoline. Maximum efficiency of this
unit is 80%. The furnace has a swing-away burner for easy access and cleaning. One attractive feature
of this burner is its built-in air compressor, eliminating the need for a shop compressor for fuel
atomization. It also has a metering pump to handle fuels of viscosity ranging from diesel to crankcase
fuel, without adjustment. The Black Gold also offers such options as a water heater for year round use,
a through-the-wall flue to cut venting costs and an energy recovery unit for enhanced heating efficiency.
This unit is ductable and can be thermostatically controlled. The waste oil storage tank also serves as
a work bench.

- 18 -



65  “Clean Burn Multi-oil Furnace’ by Clean Burn Inc.

83 South Groffdale Road, Leola, PA 17540
Tel:l-SOQ;;»Z%O_} 83 Fax: 717-656-0952

TR

Dist.: DE-ON SUPPLY, INC.
R.R. #1, Waterloo, ON, N2J 4G8
Tel: (519) 664-3586 Fax: (519) 664-2897
MODEL | cB-2000 CB-4000 CB-90-C | CB-90-D
MAX BTU/M 185,000 280,000 350,000 500,000
CONSUMPTION RATE(GPH) | 13 2.0 2.5 3.6
LINE VOLTAGE 115 115 230 230
AMPSFULL LOAD 15 15
DIMENSIONS (in.) L/'W/H 50x42x28 63x48x33 68x30x73 | 75x36x84
WEIGHT 400 600 900 | 1300 =
FAN OUTPUT (cfm) 2200 4100 3500 | 5900 =
STACK SIZE (in) g g g 10
DUCTABLE YEs YEs YEs | YEs
THERMOSTATIC CONTROL | YEs YEs YEs | YES
TYPE ATOM. ATOM. ATOM. | ATOM.
COST (CAD) 4995 6095
CERTIFICATION UL,ULC UL,ULC ETLM ETLM

-

Clean Bum produces furnace models capable of burning a range of petroleum products including

crankcase and ATF, aswell asfuels oils No. 2, 4 and 5, with no smoke or odour. The CB-2000 and

CB-4000 are fully automatic, ductable furnaces, both UL and ULC listed for fuel oils #2, #4, and #5,
A

as well as used eils+These furnaces can be ceiling hung or a blower kit may be attached for ductable

applications. Two litir floor models with enhanced cabinet and expanded shrouding offers more CFM

and heat output. Air compressors are required to operate these burners! Clean Bum also features a
three-pass heat exchanger for greater efficiency which comes with a six year warranty. Analysis of
different waste oils as well as emissions data for the CB-2000 can be found in Appendix 7.
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Clean Bum also makes a line of multi-oil boilers, available in three sizes, which are capable of

burning No. 2 fuel oil, automatic transmission oil and used crankcase oil up to 50 SAE (viscosity of 16
to 23 cStokes @ 28 The standard boilers systems include cast iron boiler, hi/lo controls, cast iron
foundation, burner, oit supply pump, check valve and screen, in-line canister filter, barometric damper,
wall thermostat, and oil and air pressure regulators.

MODEL CSS-5 CSS-6 CSS-7
MAX. INPUT (Btu/h) 240,000 300,000 360,000
# OF SECTIONS 5 6 7
CONSUMPTION 17 2.2 2.6
RATE(GPH)

BOILER WATER 52 61 70
VOLUME (GAL)

HOT WATER COIL 5 6 7 -
(@100 °F,GPM)

FLUE SIZE (ii.) 10 10 10
DIMENSIONS (ii.) L/W/H | 32x29x59 38x29x59 44x29x59
LENGTH w/BURNER & | 53 59 65
SMOKEHOOD (in.)

WEIGHT (lbs.) 1900 2200 2500
VOLTAGE (V) 115 115 115
AMP DRAW 15 15 15

COST 11,300 12,300 13,300
CERTIFICATION ETLM ETLM ETLM
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6.6 "CompuHeat" by CompuHeat |NC.

7589 Race Road, N. Ridgeville, OH 44039
Tel: (216).35& 0650 Fax: (219) 327-1047

MODEL | AUO 125 | Auo 230

INPUT Btu/h 126,000 230,000

OUTPUT Bwu/h 100,000 184,000

CONSUMPTION RATE (GPH) | 0.9 1.65

LINE VOLTAGE (V) 115 115

WEIGHT 185 320

FLUE SIZE (in.) 7 8

DUCTABLE NO NO

THERMOSTATIC CONTROL | YES YEs

TYPE ATOMIZING ATOMIZING ~
COST (USD) 2453 2603 |
CERTIFICATION NONE* NONE®

*NOT ON UL,ULC,CSA,ETLM LIST.

These burners can operate at 80% efficiency and are capable of burning waste oil and No. 2 fuel
oil. These units are designed for overhead suspension, and are not ductable. They are thermostatically
controlled. CompuHeat also manufactures a number of attachments for existing air or water heating
equipment of which the components are UL listed. The units are claimed to have, “smokeless, odoutless
operation” although no test data was provided to support this conclusion. Conversion kits are available
for al ail fired, and some gas fired heaters and boilers for burning waste oil. Three firing rates are

available: 80,000-168:000 BTU, 100,000-190,000 BTU and 130,000-250,000 BTU.
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6.7 "FX230" by Fornax INncC.

P.0. BOX 65, SANDFORD, ME 04073
Tel: (207) 324-0790 or 1-800-639-2077 Fax: (207)490-2510
=.F .

E_——252

MODEL | FX230

BTUH INPUT 230,000

CONSUMPTION RATE (GPH) 1.65

LINE VOLTAGE (V) 115

AMPSFULL LOAD 30

DIMENSIONS (in.) 26x26x108

WEIGHT 375

FAN OUTPUT (cfm) 2600 @FREE AIR

STACK SIZE (in.) 7

DUCTABLE YEs =
THERMOSTATIC CONTROL YEs "
TYPE ATOMIZING

COST $US 4295

CERTIFICATION ETLM

The FX230 is designed to burn waste crankcase and lube oils, ATF, and #1 & #2 heating oils.
It has a built in air compressor and a swing away burner for easy cleaning of the combustion chamber.
It comes with a one year warranty. Also included is a 290 gallon work bench tank. The model can be i
cleaned twice a year, with each cleaning requiring 15 minutes. The FX230 is ETLM tested and listed
to 83-1and UL 296, 727, and 731 standards.

Y
=
=
=
=
3
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6.8 "LANAIR TURBO-Z", by LENAN Corp.

312-T Barberry Drive, Janesville, Wise 53545
Tel: (608) 752 1601 Fax: (608) 757-7878

Dist: Mag Tool Inc
16204-116 Ave. Edmonton, AB T5M 3Vv4
Tel: 1-800-661-9983 Fax: (403) 447-2056

| MODEL lca 120 CA 200 CA 260 | MF 150 I
OUTPUT (Btu/h) 120,000 190,000 260,000 150,000
CONSUMPTION RATE (gph) 0.95 1.28 1.83 1.07
LINE VOLTAGE 120 120 120 120
AMPSFULL LOAD 14 14 14.8 14
DIMENSIONS (in.) 40X 30X46 40X 30X 46 40x30x65 58x25x53
WEIGHT (ibs) 280 340 415 650
FAN OUTPUT, c¢fm 2800 2800 2800 1450
FLUE SIZE (in.) 6 8 8 8
DUCTABLE NO NO NO YES
THERMOSTATIC CONTROL YEs YEs YEs YES
TYPE ATOM. ATOM. ATOM. ATOM.
COST (CAD) 4492 5542 6442
CERTIFICATION uL uL uL uL

-

Lanair offers a range of waste ail furnaces. The CA series, used for free air applications, is a
ceiling hung, fully automatic, thermostatically controlled model available in three sizes. These waste oil
heaters are listed to bum waste automotive oil (used crankcase oil and used automatic transmission fluid)
aswell as#1 m&%&xel oil. Models are compatible with all Lanair accessories and can be installed
as individual heatmg-imts or with a used oil workbench/tank. Lanair also make a multi fuelled central

furnace, the MF 150, ‘hich is capable of burning wood, coal, used oil and fuel oil. Thisis a self-
contained unit which can be installed in a furnace room and connected to existing ductwork. Standard
accessories supplied with all Lanair products include a fuel supply pump and filters. An auxiliary supply
tank is also provided with the MF 150 model. (Note: Lanair no longer makes the LV-110 vaporizing
heaters described in the 1988 report).
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6.9 "OMNI" by Omni Heat, Inc. and Econo-Heat, Inc.

N. 1419 Thiermar Road, Spokane, WN 99212
Tel: (509) 534-10 2 Fax: (509) 534-1183

_E
MODEL OWH-250 | owH-250D OWH-350 OWH-350D
INPUT Btw/h 250,000 250,000 350,000 350,000
OUTPUT Btu/h 200,000 200,000 300,000 300,000
CONSUMPTION 175 175 2.40 2.40
RATE(GPH)
LINE VOLTAGE (V) | 115 115 115 115
AMPSFULL LOAD | 13 13 13 13
CABINET DIM. (in.) | 41x29%x28% | 41x29%x28% | 54x29 %x28% | 54x29 %4x28%
L/H/D
WEIGHT fibs)) 340 345 370 375
FAN OUTPUT (cfm) | 4500 | 3950 | 3000 | 2680
FLUE SIZE (in.) 8 | 8 | 8 | 8
DUCTABLE NO | YEs | NO | YEs
THERMOSTATIC YEs YEs YEs YES
CONTROL
TYPE ATOMIZING | ATOMIZING | ATOMIZING | ATOMIZING
COST (USD) 4395 4495 4895 4995
CERTIFICATION uL uL uL uL

The OMNI by Econo-Heat, formerly manufactured by Omni Heat, features a swing-out burner
door for access to flame cone and nozzle and is available in two sizes; 250,000 Btu/h and 350,000 Btu/h
input capacity with 80 and 85% efficiencies respectively.  Standard features include an integrated air
compressor, a fueLt:nsfer pump and thermostat to name a few, and a ductable model is available in both
furnace sizes. Thxs ﬁmace is UL listed as a unit heater and Econo-Heat offers a ten year limited
warranty on their waste oil heating units. Some emissions data for this burner can be found in Appendix

7.
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6.10 "Original CTB-87" BY . KUTRIEB

430 PHILLIP STREET, CHETAK, WI 54728
Tel: (715) 924-4871 or 1-800-826-6710 Fax: (715) 924-2436
=

e
MODEL | CTB-87
FIRING RATE (BTUH) 87,000
CONSUMPTION RATE (GPH) 0.63
LINE VOLTAGE (V) 115
DIMENSIONS (in.) H/W/D 38x26%4x30%
WEIGHT (Ibs) 170
FAN OUTPUT (cfm) N/A
FLUE SIZE (in. 6
DUCTABLE NO
THERMOSTATIC CONTROL YEs
TYPE VAPORIZING
COST $US 1150
CERTIFICATION NONE

*NOT ON UL,ULC,CSA,ETLM LIST.

The Kutrieb CTB-87 is a vaporizing waste oil heater. It comes with a self contained 6 gallon tank
and does not require compressed air or electric pre-heating. It bums fuels ranging from ATF to heavy
diesel as well as clean fuels. The CTB-87 aso has a residue removal system that alows the heater to
operate continuously for up to 60 hours. Information concerning emissions was requested and ha.s not
been received to date.
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6.11 "Reznor" by Reznor Group
McKinlay Ave., Mercer PA 16137
Dist.: Mckerlie-Milien Autoparts

2400 Shefftetff Road, Ottawa, ON K1B 5P6
Td: (613) 749-5220 Fax: (613) 749-1244

MODEL RA RAD RA RAD RA RA RAD RAD

110 110 140C 140C 235 235C 235 235C
INPUT (Btu/h) 11 0,000 140,000 235,000 235,000 ‘
OUTPUT (Btu/h) 88,000 112,000 188,000 188,000
CONSUMPTION RATE 0.8 1.0 1.7 1.7
gp
VOLTAGE (V) 115 115 115 115
AMPERAGE (A) 14 18 14 22 15 22

DIMENSIONS (in.)

WEIGHT (lbs) 290 352 290 352 343 410
FAN OUTPUT (cfm) 2000 2000 3200 3200

FLUE SIZE (in.) 7 8 8 8

DUCTABLE NO YEs NO YEs NO YEs
THERMOSTAT CONTROL | YEs YEs YES YEs ‘
TYPE ATOMIZING ATOMIZING ATOMIZING ATOMIZING

CosT

CERTIFICATION uL CSA uL CSA UL | csa

The Reznor heaters are designed to bum waste oil with viscosities ranging from #2 fuel oil to 50
weight oil (defined as having a viscosity of 16 to 23 cStokes @ 99 “C). The Reznor features a remote
flow control pump which constantly adjusts for viscosity differences by adjusting temperature and
pressure, thereby ftelﬁiering arelatively constant volume of oil. This is achieved by means of warming
assembly - alargepalummum cylinder located outside the burner. The built-in air compressor eliminates
the need for shop air.- All the Reznor heaters are UL listed. Those with model numbers ending with -C
have met CSA standards for the burning of No. 2 fuel oil as well as used oil. Emissions data concerning
metals and volatile and semi-volatile compounds can be found in Appendix 7.

-26 -



6.12  “SHENANDOAH Dby Shenandoah Manufacturing Co.
P.0O. Box 839, Harrisonburg, VA 22801

Tel: 1-800:438-7436 or (703) 434-3838 Fax: (703) 434-3068

MODEL WO-F75 WO-F150° WO-F200° WO-F300*
INPUT (Btu/h) 89,000 175,000 235,200 350,000
OUTPUT (Btu/h) 75,000 150,000 200,000 300,000
CONSUMPTION RATE (gph) | 0.63 1.25 1.68 25

LINE VOLTAGE (V) 115 115 115 115
AMPSFULL LOAD 30 30 30 30
DIMENSIONS (ii.) L/W/H 48x43x17 40x45x36 40x51x36 62x57x33
DIMENSIONS (with ductable kit) 51x45x36 51x51x36 73x57x33
WEIGHT (Ibs) 335 387 452 662
WEIGHT (bs) (with ductable kit) 490 550 760
BLOWER (cfm) 1400 2500 2900 4700
BLOWER (cfm) (with ductable kit) 2420g ssp 24204 5.sp 48004 7s-sp
FLUE SIZE (in.) 6 8 8 8
DUCTABLE YES WITH KIT WITH KIT WITH KIT
THERMOSTATIC CONTROL YEs YES YEs YEs
TYPE ATOM. ATOM. ATOM. ATOM.
COST (USD)/ UL listed 29951 N. A. | 3850/4100 4350/4595 5510/5755
COST (USD), (with ductable kit) N.A. 4385 4930 6330
CERTIFICATION ETLM UL, ETLM UL, ETLM UL, ETLM

* Ductable models ETLM listed only, SP = Static preasure (inches of water)

These unjgh%ers and ductable furnaces have efficiencies in the 85 % range. They are designed
to burn # and #2:fuel oil, crankcase ail, transmission and hydraulic fluids and other petroleum-based
lubricants, with any:#eight combination up to SAE #50 (viscosity of 16 to 23 cStokes @ 99 “C). The
unit heaters are available in four sizes and can be ceiling hung or mounted above a workbench tank. The
ductable furnaces are available in three sizes; however it is only UL certified as a unit heater . All units
are thermostatically controlled. These units come with a six-year limited warranty on the fire chamber
and heat exchanger. Ductable kits and workbench tank are available separately. Some emissions data
for this burner can be found in Appendix 7.
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6.13 “SUNFIRE”, by Advanced Metal Tech

194 Speedvale Ave. W, Guelph, ON
Tel: (519).824-7653 Fax: (519) 822-9485
=:F

Dist.. ECOSOLVE CORP.
425 Conestogo Road, Waterloo, ON N2L 4C9
Tel: (519) 725-3222 Fax: (519) 725-2084
MODEL FT 165 | FT 245 | FT 245B | FLA 250" | FLA 350 | FLA 495
FIRING RATE (BTU) | 90to 185to 185t0 185to 300to 425 to
165,000 | 245,000 | 245,000 | 250,000 350,000 495,000
CONSUMPTION 0.6-1.1 0.7-1.6 0.7-1.6 0.-1.7 2-2.4 2.8-34
RATE (USGPH)
LINEVOLTAGE (V) | 220 220 220 220 220 220
AMPS FULL LOAD 15.5 155 16.5 16.5 175 175
DIMENSIONS (in.) 22x24 26x28 26x28 32x34 32x59 32x59
W/H
LENGTH (in.) 94 116 123 81 77 100
WEIGHT (Ibs) 550 575 625 625 825 1100
FAN OUTPUT (cfm) | 2000 2500 2500 2500 3500 5000
FLUE SIZE (in.) 7 7 7 7 10 10
DUCTABLE NO NO YES YES YES YES
THERMOSTATIC YES YES YES YES YES YES
CONTROL
TYPE ATOM. | ATOM. | ATOM. | ATOM. ATOM. ATOM.
COST (USD) 2995 3995 5995 7995
CERTIFICATION UL UL UL UL UL UL

- . 3
® by special order cnly  Fz o

Sunfire fufhé@:’%s can bum al used motor oil and used transmission fluid as well as No.2 fuel oil
and offers a complete line of UL listed products. Safety features include an automatic shut off of oil flow
should the flame extinguish, and a “HIGH LIMIT” switch to shut off the burner, should the furnace
overheat. Parts are warranted for one year. Ceiling hung and floor models are available. Emissions data
concerning CO, SO, and NOy can be found in Appendix 7.
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CERTIFICATION NOTICE

Moncton . Montréal , Toronto . Winnipeg «.Edmonton .Vancouver aTaiwanasHongKong

El.l- !
W

Dat e: Cct ober 28, 1992

FUEL BURNING EQUIPMENT NOTICE NO. 72

To: Manufacturers of Appliances Burning Used O |; Menbers of the cSA Advisory
Council on FireSafety; and Ot hers Interested

Subj ect : Requirenments for Apoliances Burning Used O | in an. Atomizing Burner

The Canadi an Standards Association is pleased to announce the publication of
requirenents for appliances burning used oil.

Backqground and Rational e

In response to a request from Industry, the Certification and Testing Division of the
Canadi an Standards Association has devel oped and issued Technical Information Letter
(T.I.L.) No. R-1 (Copy attached).

This T.I.L. contains requirements which apply to appliances burning used oil in an
atom zing burner, for installation in comercial and industrial prenises. The
requirenents will be used for Interim Certification of such appliances pending che

acceptance of the T.I.L. by the Technical Commttee on CSA Standard CAN/CSA-B140.0-M87
- General Requirements for G| Burning Equipnent.

Effective Date: Immediately. .
Direction
Manuf acturers wishing to obtain CSA Certification of appliances burning used oil in an

atom zing burner may make an application at any tine.

Applications may‘bq made by contacting CSA’s Applications Section, Custoner Services
G oup, Rexdale,~{436) 747-4251 or any CSA Region Office. Upon receipt of an enquiry
or application,” cuftomers will be advised of the quantity and types of sanples that
shoul d be submtted.

This direction is applicable to products Certified under the followi ng CSA Product
QO assification:
6421 01 - FUEL BURNI NG EQUI PMENT (QIL) - UNITS - COWVERCI AL/ | NDUSTRI AL

Page 1 of 2

TILBB/92-059/1/dw



CSA Can Help

If you wish to make an application or require additional
or T.I.L. No. R 1, please contact one

Certification Notice,

Agenci es liscedigy.

Rexdale Ofice
(I'nformation)
(Standards Sal es)
Moncton OFfice -
Montreal Ofice -
Vancouver Office -
Wnni peg Ofice -
Ednmonton Office -
Brussels Office -
Hong Kong Office -
Japan Office ‘-

Taiwan Office -
IMQ/CSA Agency -
JMI/CsAa Agency -
N.V.KEMA/CSA Agency -
SEMKO AB/CSA Agency -
VDE-PZI/CSA Agency -
BSI/CSA Testing Lab
LCIE/CSA Testing Lab

TILBB/92-059,/2/dw

Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:
Tel ephone:

(416) 747- 4244,
(416) 747- 4044,
(506) 858- 9300,

) 694- 8110,

) 273- 4581
(204) 632- 6633,

) 450-2111
(32) 2-512-3854,
(852) 664- 2872
(81-3) 3234- 3553
(886)  2- 299- 5023,
(39) 2-507- 3220,
(81-3) 416-0111
(31-85) 569- 111,
(46) 8- 750- 0350,
(49) 69 830-6229
(44) 442-230442
(33) 1-4095- 6230,

d %k % % %k %k %k k % % *

Tel ef ax:

Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
Telefax:

Tel ef ax:

Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
Telefax:
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information regarding this
of our Ofices or Overseas

(616) 747- 2475
(416) 747- 2475
(506) 858- 9302
) 694-5001

) 273-5815
(204) 632-1796
) 461-5322
(32) 2-502- 4867
(852) 664-5033
(81-3) 3234-8678
(886) 2-299-5022
(39) 2-507-3271
(81-3) 416-9691
(31-85) 514-922
(46) 8-750- 6030
(49) 69830- 6666
(44) 442-231442
(33) 1-4095- 6003



TECHNICAL INFORMATION LETTER NO. R-1
Certification and Testing Division

-
Produce G oup: Fuel Burning Date: October 28, 1992
| ssued By: Ji m Frangakis/Tony Ogborn
EQUI PKENT: Appl i ances Burning Used O0il in an Atom zing Burner
| TEM : Interim Certification Requirenents

The attached requirenents have been submtted to the Technical Commttee on CSA
Standard B140.0-M87, CGeneral Requirenents for O Burning Equi prent.

These requirements are now currently in effect.

TILBB/92-059/3/dw



e CANADI AN STANDARDS ASSOCI ATI ON

Requi renents for Appliances Burning Used G| in an Atom zing Burner

1. SCOPE

1.1 These requirenents apply to vented appliances burning used oil in an
atoni zi ng-type burner and such devices as may be required to control the
supply of fuel.

1.2 These requirements apply to appliances for installation only in comrercial or
i ndustrial premses.

1.3 These requirements apply to appliances burningused oil generated on the
premises of the owner; or under certain conditions permitted by the regulatory
authority, used oil generated outside of the prenises of the owner, and
subject to additional nonitoring or extra controls as to contents and.
addi tives.

1.4 These requirements apply to appliances with a fuel input rate of 2.0 Canadian
gal  ons per hour or |ess.

1.5 The requirenents given herein apply to appliances when installed in accordance
with the instructions supplied by the manufacturer.

1.6 Appliances having a burning rate greater than 2.0 Canadian gallons per hour,
may be exam ned and tested in accordance with the intent of these
requirenents.

A705/Attach/1/gl
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= 2. DEFINITI ONS

2.1 The following definitions apply in these requirenments:

Burner means that portion of the appliance within which the fuel is vaporized
and mxed with the conbustion air;

Burner assenbly nmeans a unit conprising a vaporizing burner and such devices
as maybe required to control the supply of fuel of the burner.

Atom zing type oil burner neans anoil burner in which the fuel oil is Dbroken
into droplets prior to vaporization and conbusti on.

Used oil, for the purpose of these requirenents is a petrol eumbased oil that
has been usedprimarily for lubrication purposes in conbustion engines,
turbines, transmission gear boxes and other areas of industry. It may have
been subjected to the breakdown of the primary components, or the depletion of
additives, or the build-up of undesirable elements, compounds or other
impurities, or any combination thereof.

This definition does not include the so-called “synthetic lubricants”, transformer
oil, capacitor oil, hydraulic oil, brake fluids or any oil known to contain
materials such as chlorinated hydrocarbons.
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= 3. GENERAL REQUIREMENTS

3.1 Reference Publications: These requirements make reference to the follow ng
publ i cations:

CAN/CSA - B139-M91 Installation Code for G| Burning Equipnent.

CAN/CSA - B140.0-M87 CGeneral Requirements for G| Burning Equipment.

CAN/CSA - B140.2.1-M90 Q| Burners; Atoni zing-Type.

CAN/CSA - C22.1-1990 Canadi an Electrical Code, Part |.

CSA C22.2 No 3-X1988 El ectrical Features of Fuel-Burning Equipnent.
3.2 Ceneral :

3.2.1: The equi prent shall meet the general provisions of CSA Standard B140.0,
Ceneral Requirenents for G| Burning Equi pment applicable to all oil burning
equi pment. Qther references herein to that Standard are abbreviated .to CSA
Standard Bl40.0., Many of the terms used herein are defined in the CSA nanual
of Definitions Recormended for Use in CSA Standards for Fuel -Burning

Appl i ances and Equi prent.

Note:  Throughout these requirements, reference is made to certain other
St andards which should be consulted.

?.2.2: Each appliance shall be provided with suitable safety controls as
required in CSA Standard B140.0.

3.3 Threads:

3.3.1 Pipe Threads: All pipe threads shall be in accordance with American
Standard B2.1-1960, Pipe Threads (Except Dryseal), for tapered pipe threads.

3.3.2 Screw Threads: Screws and screw holes used for mounting components or
parts wii#h nay be renoved for serviecing, shall be threaded in accordance with
CSA Standgrd B1.1-1949, Unified and American Screw Threads.

a4
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3.4 ElectrFeaf Features:

3.4.1: The electrical features shall meet the applicable requirements of the
pertinent CSA Standards.

Note: The general requirenents for the electrical features are given in CSA
Standard C22.2 No 3, Electrical Features of Fuel-Burning Equipnent (Gas and
OII) . The requirenments for specific electrical conponent parts are given in
the applicable Standards of the Canadian El ectrical Code, Part II.

3.4.2: For the purpose of these requirenments the equipnent shall be
considered as stationary apparatus, and shall be provided with a termnal or

connection box, or sone suitable equival ent, for conduit connection to the
source of supply.

3.4.3: Allnotors shall comply with the applicable requirenents of CSA
Standards C22.2 No 3, Electrical Features of Fuel-Burning Equipment (Gas and
Qil) and €22.2 No 100, Motors and Generators.

3.5: Methods of Assembly and Shipnent. The nmethods of assenbly and shi pment

of the equipnent shall comply with the applicable requirements of CSA:Standard
B140.0.
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= 4. CONSTRUCTI ON

4,1 Ceneral:

4.1.1: The materials and workmanshi p and the construction of the equi pnent
shall conmply with the applicable requirenents of CSA Standard B140.0.

4.1.2: The design and construction of the equiprment shall conply with the
requirenents of the follow ng Standards, as applicable:

CAN-/ CsA  B140.2.1-M90 - G| Burners; Atom zing-Type.
CAN/CSA  B140.4-1974 - Ol-Fired Warm Air Furnaces.
CAN/CSA  Bl40-.7.2-1967 - Ol-Fired Seam and Hot Water Boilers for

Commercial and Industrial Use.
5. MARKING

5.1 CGeneral: The markings shall conmply with the applicable requirements};of CSA
St andard B140.0.

5.2 Details Required: The equipnent shall be plainly marked in a pernanent
manner, in English and French, with the follow ng details:

(a) The manufacturer’s name, tradename, or other recognized synbol of
i dentification.

(b) The nodel or type designation.
(c) The type of fuel oil to be used.
(d) The maximuminput in suitable units, i.e., gallons per hour.

(e) The electrical rating, when applicable, as specified by CSA Standard
CZ;%;Z NO3, Electrical Features of Fuel-Burning Equi pnent.
N

:Eﬁegivords “CSA CERTI FI ED TO ELECTRI CAL AND FUEL BURNI NG REQUI REMENTS

(g) Installation clearances, including height above floor in garages, service
stations, etc.

(h) The stack height and separation distance requirenents described in
Table 1, Cause 6.2 (c).
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(i) Mai#Eenance and operating i nstructions, including the follow ng:

i.

ii.

Compl ete ignition and shut-down procedures.
Instructions for monthly and annual maintenance and cl eani ng.

The procedure to be followed toensure correct conbustion (e.g.,
flame appearance or CO2 r eadi ngs) .

Instructions for the renoval of excess oil from the conbustion
chamber when such has accunul at ed.

(j) Cautions, including the follow ng:

iii.

Vi.

“NOT FOR RESI DENTI AL USE".

“ONLY USED O L GENERATED ON THE PREM SES OF THE OMER MAY BE USED IN
THI'S EQUI PMENT, UNLESS WRI TTEN AUTHORI ZATI ON | S OBTAI NED FROM THE
REGULATORY AUTHORI TY". -

“EVERY MONTH, THE FIRE S| DE OF THE HEAT EXCHANGER AND FLUE Pl Pl NG
MJUST BE CLEANED'.

“EVERYMONTH, THE O L- FEED RESERVO R MJUST BE CLEANED'.

“EVERY YEAR THE EXHAUST STACK MUST BE CLEANED'.

"WHENEVER ANY CLEANING | NCLUDI NG THAT OF THE FLUE PIPI NG AND
EXHAUST STACK, |'S DONE, PROPER PROTECTI VE CLOTHI NG | NCLUDING GLOVES
AND A FACE MASK OR RESPIRATOR MUST BE WORN'.
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V%{%'DO NOT ATTEMPT TO LI GHT A HOT APPLI ANCE".

viii. “DO NOT ATTEMPT TO START THE BURNER WHEN EXCESS O L HAS
ACCUMULATED" .

ix. “DO NOT TAMPER W TH CONTROLS, CALL YOUR SERVI CENAN'.

x. “DO NOT' ADD ANY CLEANING FLU DS OR O L ADDI TI VES TO THE USED O L
BURNED IN THI' S APPLI ANCE".

xi. “KEEP THE FUEL VALVE NEAREST TO THE SUPPLY TANK SHUT OFF WHEN THE
BURNER IS SHUT OFF FOR EXTENDED PERI CDS".

xii . “REFER TO OPERATING MANUAL FOR FURTHER | NFORMATI ON'.
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=F 6. | NSTRUCTI ONS

6.1 Ceneral:

6.1.1: The instructions shall complywiththe applicable requirenents of CsSA
Standard B140.0.

6.1.2: The nmanufacturer shall provide Installation Operating and Service
Instructions. These shall acconpany each appliance. These may be conbined
into one publication.

6.2 Installation instructions: The installation instructions shall include the
tollowing information where applicabl e:
(a) Acomplete list of all sub-assenblies or conponents packed separately.
(b) That the installation shall be in accordance with the regul ations of
regul atory authorities covering environmental quality, fuel, fire and

el ectrical safety.

Not es:

L. Installation, operating and maintenance permits from each of the
above authorities may be required. Minicipal pernmts may also be
required.

2. Reference should be made to CSA Standard Bl139, Installation Code for
oil Burning Equipnent.

(c¢) That, in addition, the installation shall be in accordance with Table 1:
A705/Attach/8/gl



y

b

= TABLE 1

St ack Hei ght and Separation Di stance Requirenents

M n D stance. From
Height of Stack Edge of Building
For Furnace Above Roof At To Nearest
Wth Heat Poi nt of Exit Property Line
| nput BTU Hour (ft) (ft)
Up to 100,u00 12 17
100,000 t o 350,000 18 17

The structure in which the used oil appliance is housed shall be no |ess
than 15 £t high at the point where the appliance is situated and have
a min length and width of 20 ft, and a min floor area of 400 sq ft.

(d) Data for proper installation of all sub-assenblies and conponents.

Note: Cross-sectional drawings and/or illustrative descriptions’of
step-by-step nmethods of installing the equipnent.

() Awring diagramfor the electrical equipnent.

Note: Al wiring shall be done in accordance with CSA Standard C22.2,
Canadian El ectrical Code, Part |I.

(f) Data with regard to the installation of the fuel tank including the
m ni rum cl earance between the fuel tank and the appliance.

(g) installation clearances, including height above-floor in garages, sérvice
stations, etc.

(h)  With emphasis, clear direction that a permanent service platform,
including stairs and railings, must be provided at an elevation to
faci}itate regular maintenance.

(1)

arss 3
(3) Instructions for installation of the flue pipe including minimum
clearance to combustible material.

(1) Information relative to the supply of air for satisfactory combustion
into the room in which the equipment is located.
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6.3 ServicePRstructioms: The service instructions shall include the follow ng
informati on where applicable.

(a) An indicated space for the nane, address and telephone nunmber of the
servi ceman.

(b) Information with respect to the regul ar general maintenance and careto
be given the appliance, including nention of necessary care to be taken
and as noted in Cause 5.

(c) Instructions to be followed in cleaning the fuel strainer or filter and
the Jurinn- ’

(d Information relative to checking the installation.

(e) Recommendations for cleaning and replacing the flue pipe.

(f) Information regarding adjusting and operating electrical controls’.

(g) Instructions for adjusting the draft regulator if one is suppliea.

(h)  The appearance of the flame for proper conbustion, at high and low fire.

(i) Instructions for the renpbval of excess oil from the combustion chanber
when such has accunul at ed.

6.4 Qperating Instructions: Operating Instructions shall contain the follow ng
informati on where applicable:

(@ Acaution to read and save these instructions for reference.

(b) The type of fuel oil to be used.

(¢) The maxi mum input in suitable units, i.e., gallons per hour.

(d) Al maintenance and operating instructions included in 5.2 (h) above.

(e)

(f) T&é‘%{gllowing addi tional caution: Words to the effect that: “USED O LS
CONTAI N HEAVY METALLI C COVPOUNDS AND FOREI GN MATERI ALS, WHEN BURNED,
THESE COVPOUNDS ARE EM TTED FROM OR DEPCSI TED W THI N TH S HEATI NG

APPLI ANCE AND THEREFORE CARE SHOULD BE TAKEN WHEN USI NG, CLEANI NG AND
MAI NTAINING THI S EQUI PVENT™ .

utions included in 5.2 (1).

(g) "“KEEP THE FUEL VALVE NEAREST TO THE SUPPLY TANK SHUT OFF WHEN THE BURNER
IS SHUT OFF FOR EXTENDED PERI CDS”.
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= 7. TESTS, NORVAL OPERATION

7.1 General

7.1.1: The appliance shall performsafely when installed and operating in
accordance with the instructions supplied by the manufacturer.

7.1.1: The operation of the appliance or any conponent thereof shall not be
hazardous to |ife or property, when tested under such abnormal conditions as
are.likely to occur in service.

7.1.3: The instrunentation and nmethods of testing shall be in accordance with
the procedures in CSA Standard B140.0.

Note: Local regulations may require additional on-site tests.

7.1.4: If defects begin to beconme evident, additional tests shall be
perforned to deternine whether such defects would result in unsafe conditions
in nornmal operation. ‘

7.1.5: The burner assembly shall be installed in accordance with the
manufacturer’s instructions.

7.1.6: The heating surfaces of the appliance and vent pipe shall be clean at
the beginning of the test.

7.1.7. For test purposes the voltage to be used shall be as listed in Table 2
and unl ess otherwise stated in rated voltage.

7.1.8: In general, performance shall conply with the applicable requirements

of the follow ng standards

B140.2.1-M90 - O Burners; Atomzing Type

B140.4~1974 - Gl-Fired Warm Air Furnaces

B140.7.2-1967 - Ol-Fired Steam and Hot Water Boilers for Commercial
= gg and Industrial Use.
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=== TABLE 2
VOLTAGES

Tested Vol tage
Percent of Rated

Noni nal Rat ed 75 110
110-120 120 90 132
220~240 240 180 264
440-480 480 360 528
550-600 600 450 660

7.2 Combustion:
7.2.1: Requirements.

7.2.1.1: Combustion shall be stable and conplete at all firing rates in
the operating range of the burner under normal operating conditions.

7.2.1.2: The density of the smoke in the flue gases shall not exceed
that corresponding to a No 1 Shell-Bacharach snoke-spot, at any firing
rate at which the burner can be operat ed.

7.2.2 Procedures:

7.2.2.1: The start-up shall be according to nmanufacturer’s instructions. The
firing rate shall be adjusted to that specified by the manufacturer, plus or
mnus 2 percent, using used oil, Types A,B and C in sequence. The oil types
are specified in Cause 9. *

7.2.2.2. \Where applicable, the conbustion air supply shall be adjusted to
establish the air fuel ratio recommended by the manufacturer.

Note: Fagthe purpose of these tests, the percent of carbon dioxide in the
flue gasek nay be specified and used in establishing the air fuel ratio.
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7.2. 2Z&sF For natural draft installations, the chimey draft shall be the.
mninum draft reconmended by the nanufacturer, but shall not exceed 0.06 in
wat er col um.

7.2.2.4: For nechanical draft installations, the over fire draft shall be the
m ni rum draft recommended by the manufacturer.

7.2.2.5. The conbustion characteristics shall be determined after
steady-state operating conditions have been established and after eight (8)
hours of continuous operation.

7.3 lgnition: Ignition shall be evaluated using used oil B Ignition, if it
occurs, shall be safe, smpoth and reliable under each of the conditions
specified in Clause 7.3 of CSA Standard Bl140.2.1-M90.

The performance of the conbustion safety control shall conply with Cause 7.10
of CSA Standard B140.2.1-MS0.

7.4 Tenperature: ,

7.4.1: The tenperature linits for any conponent or naterial shall be;as
specified in CSA Standard B140.0 when the test anbient is corrected to 77F.
7.4.2; Forcontinuous operation, the maxi mum tenperature of any conponent or
material shall not exceed the limts specified for nornal operation.

7.4.'3; The flue gas tenperature shall not exceed 750F,

7.5 Continuity of Operation:

7.5.1: Each heater equipped forthe attachment of a duct or ducts shall be
subjected to the Continuity of QOperation Test and the Tenperature Test, €lause
7.4 shall be run in conjunction with it.

7.5.2: The outlet tenperature at which the safety linit control, when
adjusted to its maximum setting, functions to shut off or reduce the flow of
fuel to_the burner shall be determined by gradually reducing the air flow
throughst®e heater by reducing both the inlet and outlet openings
sinultanegusly.
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7.5.3%=Me |inmt control and operating control shall function to limt the
tenperature at the air outlet to a maxi mum of 250F.

7.5.4: The limt control and operating control shall be by-passed and the
heater shall be operated at its rated maxi num fuel input.

7.5.5: The duct or ducts shall be restricted to produce a static pressure in
the duct(s) equal to the nmaxi num operating static pressure marked on the
heat er.

7.6 Flue Gas Analysis: The conposition of the flue gases shall be determ ned

periodically during the test in accordance with the procedures in CSA Standard
B140.0.

The quantity of carbon nonoxi de shall not exceed 400 ppm by vol une on an
air-free basis.
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=i 8. TESTS, ABNORMAL OPERATION

The burner assenbly and heating unit shall conply with the requirements of
Clause 7.5 of CSA Standard Bl40.2,1-M90.

9. TEST OL

Type A: _ Amixof approximately equal quantities of lubricating oil drainings from
three different sources such as autonotive service stations, with care
that the sanples include representative ambunts of heavy ends, sl udge,
etc., asdrained from autonobile engines.

Type B: Four volunes of Type Aoil mxed with one volume of w nter grade of
regul ar | eaded gasoline.

Type C: Conventional fluid as drained from autonobile automatic transmissionms.
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Z=F APPENDI X

From CSA Code B139-M91, Installation Code for Q| Burning Equipment:

The following is a direct quote and should not be interpreted to inply that

used oil appliances are acceptable in residential service).

“7.3 Appliance Installation in Garages

7.3.1:  An appliance nay be installed In a conmercial storage or residentia
garage if the appliance is located at |east 460mm (18 in) above floor level
and protected against physical damage. Air duct systens serving garages shal
not be connected with other parts of the building.

7.3.2: An appliance may be installed in a repair garage if the appliance is
located at least l.4m (4.5 ft) above floor level, and is protected against
physi cal damage. ‘

-

Note:  Wen headroom for vehicles is required underneath the appliance, the
bottom of the appllance shoul d be located no |ower than the top of the highest
vehi cl e-adm tting door.
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ENVIRONMENTAL PROTECTION
AGENCY

4.0 CFR Parts 280, 261, 268,271 and
279

(FRL—4153-8] = . F

RIN: 20S0-AC17

Hazardous Waste Management
System: {dentification and Listing of

Hazardous Waste: Recycied Used Qi
Management Standards

AGENCY: U.S. Environmental Protection
Agency.
ACTION: Final rule.

SUMMARY: The Agency iSpromulgating a
final isting decson for used oils that
are recycled and is simultaneously
promul gating standards for the
management of used oil under RCRA
secon 3014. EPA has made a final
listing decision for used oiis that are
recycled based upon the technical
criteria provided in sections 1004 and
3001 Of RCRA. EPA determined that
recycled USEd oil does not have to be
listed as a hazardous waste since the
used o0il management Standards issued
in this rulemaking are adequately
protective of human health and the .
environment. These standards cover
used oil generators, transporters,
processors and re-refiners, burners. and
marketers These standards are
promulgated under the authority of
section 3014 of RCRA and wi | | %’e
codified in anew part 279 of chapter 40
of the Code of Federal Regulations.
When these management standards go
into effect. service station deslers who
collect used ail from do-it-y ourself (DIY)
generators and who arein compliance
with the standards promulgated. may be
eligible for the Compeehensive
Environmental Response. -
Compensation and Liability Act
{CERCLA)] section 114(c) liability
exemption. EPA is continuing to
evaluate the potential hazards
associated with management of used ail
When this analysisis sompleted. the
Agency will publish:N@tice(s} of Data
Availability in the:Fed#ral Register over
the next several months, 8s necessary.
EPA will dso. a that time. solicit *
opinion from the public on what. if any,
additional steps may be necessary
regarding used oil management
EFFECTIVE DATE: March 8 1993,

aooresses The regulatory docket for
thisrulemaking is available for public
inspection at room 2427. U.S-
Environmental Protection Agency.401 M
Street. SW., Washi ngt on, DC 20460 from
9 a.m to 4pm, Monday through Friday.
except for Federal hol*days. The docket

number ia R~2-UQZF—FFFF.The . .,

pablic Dust make an appointmentts .

reviaw docket materials by calling (202}
280-332. The public may copy «
maximum of 100 pages from any
regulatory docurment at no cost
Additionai copres cos( S.20 per page.
FOR FURTHER INFORMATION

For general information contact the
RCRA Hotline. Office of Soiid Waste.
U.S. Eavironmentaj Protection Agency
401 M Sireet. SW. Washington. DC
20460: Teiepnone (800} 4243348 (1oil
free) or. in the Washington, DC
metropolitan area at {703)820-3810.

For information on specific aspects of
this role. contact Ma. Rajani D. joglekar,
telephone (202) 260-3518. or Ms. Eydie
Pines. telephone {202) 280-3503. US.
EPA 401M Street SW.. Washington. DC
20460.

SUPPLEMENTARY INFORMATION: The
contents of today’s preamble are listed
in the following outline:

L Autbority
i Background
A Authorities and Regulation Covering
Used Oil Management
1. Starutory Authority
2. Regulatory Actons Related to Used Oil
B. Sumzmary of May 20.1982 Faded
Registar Notica (Final Listing Decizion
for Used Qils Destined for Disposal)
C Current Federal Reﬁgul ations Geverning
Disposa of Used Ot
I Summary Of Major Comments t0 19SS
Proposal and 1961 Supplemental Notice
A Comments Received in Response to the
1985 Proposed Rulemaking
1. Comments ON 1885 Proposed Listing
Decision
2 Major COmments on 1985 Proposed
Management Standards for Recycled
Used Oil
B. Comments Received in Responsew 1981
Suppiemental Notice
1. Listng Used Oil
2 De Minimis Mixtures
3. Controlling Disposal of Used Qil
4. DIY-Generated Used Qil
S Criteria fOr Recycling Presumpticn
& Ban os Uge « 8 Dust Suppressant
?. CERCLA Liability Issues
8. storage
$. Secondary Containzent for Tanks
10. Financial Responsibility
11. Permit-By-Rule
V. Definition of Used Oil
V. Listing Determination for Recycled Used
oil

A. Ceneral
E Summary of EPA's Listing Determination
and Rationale for Recycled Used Oils
VL Final

Recycled Used Qils
A Ceneral Approach for Used Oil
Management

B. Recycling Presumption o
C Rebuttggle Presumption Of Mixing for

1. Metalworking Oils
2 Compressor Qils [rom Refrigeration
Units Containing CFCs

Management Standards for .

D. Summary of New Pan =9
, L Appiicaouity

L Siandaras for Used Ott Cenerators

1. Standards for Used Oil Transporters

4 Standards for Used Oil Processing and
Re-Refimung Facilities

5. Standards for Burners of Off-
Specficauon Used Oil Fuel

& Standards [or Used Oil Fuei Marketers

7. Standards for Dispasal of Used 0ils and
Uae as. Dust  Suppressant

E. Response 10 Major Comments

L Listung Used Oll as a Hazardous Waste

Z Mixtures

3. Conools on Disposai

4 D[Y-Cenerated Used Clls

& Recyciing Presumption Coileria

& Ban on Road QOiling

7.CZRCLA Liability

& Storage

8. Secondary Contasinment

10. Financial Responsibility

11. Permut-By-Rule

12 Definition of Used Qil

V1L Effective Dats
VIIL State Authonzation
A. Applicability in Autherized States
B. Admimistration
IX Reiatenship of this Ruleto Other
Programs

A RCRA

B. MARPOL 73/78 .

C Clean Water Act (CWA):

D. Comprehensive Environmental
Response. Compensation and Liability
Act (CERCLA)

E Hazardous Materias Transportation Act
(FDMTA) .

F. Toxic Substances Control Act (TSCA)

X Regulatory lmpact Analysis
X1 Regulatory Flexibility Analysis
XIL Paperwork Reduction Act

‘L Authority

This regulatory decision and the
regulations promulgated today are
issued under the authority of sections
1004, 1006. 2002, 3001, 3014, and 7004 of
the Soiid Waste Disposal Act m
amended by the Resource Conservation
and Recovery Act. and as amended by

the Used Oil Recycling Act. as amended

42 U.S.C. 8901, 8905, 8612(a), 6821
through 8927,8930. 5934.0935.6937
through 8839 and 0974.

E Background

A. Authorities and Regulations Co vering

Used Oil Management
1. Statutory Authority

Section 3014 of RCRA requires EPA 10
establish standardsapplicable to
recycled used oif that will protect public
health and the environment and. to the
extent possible within that context. not
discourage used oil recycling. Section
3014 was added to the RCRA statute by
the Used Qil Recycling Act ([UORA) of
1880. The UORA required the Agency to
establish performance standards and
other requirements *“as may be

7
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approach minimizes complexity by
placing ail used Oil generstors
uniform regulatory requirements: it
eiiminates the need far meawuring
quanntes Of used oils collected and
stored each month: it stliminates t he
concerns that genessiolycouid

bunped into «more stringent regulatory
category il the collet DIY-generated
used cils: and above all it allows for a
system where?y ajl used oil is collectad,
recycied. and managed in an
® nvmn.mentally sound manner. thus
reducing hazards to human health and
the environment. Another major
advantage. as discussed earlier in
section ¥.D.1.h..i3 that approximately
30.000 used oil generators who mest the
CERCLA secion 114(C) “service station”
definition qualify for the liability
exemption if they accept DIYgenerated
used oil and comply with the used oil
management standards. including
corrective action (f.e.. used oil spiil
response and clean up requiremesnts).
EPA decided against providing a small
guantity generator exemption for the
following reasons:

. The generator standards established
today are basic and minimal good
housekeeping practices that include
maintaining e |l tanks e nd cootainers in good
condition. labeling tarks and coatainers. and
cleaning Up spills o nd relexses of used oil.
They are substantially less than those
proposed in 1985 sod 1991

. Large genersiors who use tanks that
e xced the capacity limits e nd other
prerequisites established under the SPCC and
UST programs ¢ m subject to the containment
o Nd correcuve action requirements in those
programs. These progrims provide o dditiond
protection aecessary at used Oil generator
Sitesappropriately beyond e basic
standards contained iN today's ride.

. The collecnon Of DIY-generated used oil
would be discouraged due to the inherent
concern for generators Of being bumped into
ahigher category [e.g.. if an exemption was
set &t 100 kg/me. generators would be
unwilling t0 accept DlY-generatad used oils
because of the concern that the e dditional
quantities of used oil wouid require them to
comply with the managemest standards).

. Generators may have® keep recordsof
used oil genersuion activitigs t0 demonstrate
that they qualify from:sa sjgemption. It is
probabie that Som@w ALt may dump
used oil o show thatt they:dnly geerste a
quantity of used il that isless thaa the
quantity limit for defining asmall quantity
used oil generator.

. Anextensive education and outeach
program would be necessary to explain the
interface between the used oil generator
exemption and the CERCLA liability
exemphion.

. Existing mismanagement practices at
certsin generator sites would coatinue.
resulling m ongoing risks to human bealth
and the environment

¢ As discussed in Sectlon X of this
preamble. the costs of compliance are .

reiatively small on o per facility basis. even

thoagh totai costs to gemerntors may be 3 to
68 percent of the tomi costs o the requiated

comumanuly.

b. Used 011 generated on ships. o the
case Of used oils generated by stups or
vessels (aa defined in 40 CFR 280.10},
these used oils are not subject to the
used oil management standards until the
used oiia are transported ashore. When
used otils are removed from a ship or
vessel and taken ashore. the awner Or
operator Of the snip or vessel and the
perscn or persons removing or accepting
the used oil from the vesse] are co-
generators of the used oil and hods
partiesare responsibie for managing the
used oil in accordance with the used ail
generator standards in subpart C of part
279. The nerators may decide
which party will fulfill the requirements
of subpart C. Bilge water that contains
used oil but does NOt contain listad
hazardous waste when brought ashore
must be managed in compliance with
the generator standards in today's rule
prior to subjecting it to separationr atepa
that use oil/water separators. Bilge
water containing listed hazardous waste
issubjecttoRCRA subtitle C
regul ations once brought ashere. EPA
believes that large quantities of bilge
water are not generally Stored for an
extended period but are processed soon
after their arrival on the shore. After
separation the used il portion of the
bilge water must be maintained in
compliance with the used oil generator
standards. The remaining wastewater
separated from bilge water must be
managed in accordance with the
applicable RCRA regulations and any
discharged is subject to applicable
Clean Water Act regulations. (See
J4279.101e)[3) and 279.20(s}(2).)

c. Management of Materials
Contaminated with Used Oil As
discussed above. used oil that is mixed
with a hazardous waste must be
managed as a hazardous waste in
accordance with all applicable RCRA
requirements. Persoas who generate
mixtures of used oil and other materials
or solid wastes (e.g.. used ol filters,
rags. sorptive minerals. sorbent
materials scrap metals) are subject to
part 279. Used oil removed from
mixtures must be managed in
accordance with the requirements of
part 279 and either sent ofl-site for
recycling or reused on-site. If the used.
oil removed from the mixture cannot be
recycled. the generator must comply
with the requirements of subpart | of
part 278 for disposal of the used oil.
Mixture of used oil and solid waste (e.g~
natural or synthetic sorbent materials)
from which used oil can not be
separated when burned far energy

recovery is subject t0 used od
specificati op fuel requirements.

After separating used oils Fom other * -
matenais or solid wastes, the remauung
matenai or solid waste must be
managed in accordance with any and ail
applicable RCRA requurements. The
generator must determine whnether or
not the materials that previously
contained used oii exhibit e
characeeristic Of hazardous waste (with
the exception of non-{ erne-plated used
od fiters: see 57 FR 21534}, and if so.
manage them in accordance with
existing RCRA controls. If the materid
does not exhibit a hazardous
characteristic {and is not mixed with a
listed hazardous waste] then the
material can be managed as asolid
waste.

d. On-Ste Managemen: of Used O,
As discussed above, generators who
blend used oil with diesal fuei for usein
their own vehicles need Rotmanage the
used oil/diesel fuel mixturein
accordance with the generator
requirements of part 279. EPA believes
that used oil/diesel fuel mixtures sbould
be stoned properly to ensure against
possible spills. fire. and explosion
hazards. Prior to mixing with diesel fuel
these used ails are subject to the part
279 generator standards. Generators
may use such a mixture in their own
vehicles.

Used oil generators who dispose of
used oil on-site must test the used ail or
apply their knowledge to determine
whether or not the used aii exhibits a
hazardous waste ckaracterisuc If the
used oil exhibits acharacteristic of
hazardous waste. the used oil nust>
di sposed in accordancewithall
applicable RCRA requirements. When
disposing used oil thateannot be
recycled, the generator mustcomply
with subpart 1 of part 279, relating to
proper management and disposal of
used oils. Used oil generators processing
used oil on site are subject to standards
for used oil processors/re-refiners
promulgated today.

e. On-Site Sorage. Used oil
generators are required to store used oil
intanks or containers and must
maintain all tanks and containers in
good operating condition In maintaining
all tanks and containers in goad
condition generators must ensure that
e || tanks and containers are free of any
visible spills or leaks. as well as
structural damage or deterioration.

Generators storing used oil in
aboveground tanks and containers must
clearly label all tanks and containers
with the term “used oil.” Genegators
who store used oil in underground tanks
must label all fill pipes wikh the words

>
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conmoiling (containing) used oil spills or
reicases that may occur dunng the
operadonof used oil processing and re-
refining facilities and (b) requiring the
removali of contaminated soils in the
viamty of Or beneath the aboveground
usedoil storage and processmg units at
ciosure.

m Other appuca??é reqwremnt.s In
addition to complyng with the
requurementsof subpart F.  owners and
operatorsof used ou processing and re-
refining facilities who aiso transport
used Oil off-ste TUSt compiy with the
requurements for used oil ransporters in
subpart E Owners and operators of
used oilprocessing and re-refining
facilities who marxetused Oil fueis must
comply with the requirements of subpart
H: owners and operators whe burn used
oil fuels must compiy with the
requirements Of subpart G. Disposal of
used oil must be performed in
ccmpliance with the requirements
specified in part 273 subpart L
Similarly, management of used oil
processing and re-refining residuals
must be performed in compliance with
the existing RCRA requirements. In
addition. used oil generators who
recycle used oil on-site in a manner
other than burning for energy recovery
mustcomply with the standards
promulgated today for used ail
processors and re-refiners.

8. Standards for Burners of Off-
Specification Used 01l Fue!

a. Applicability. 40 CFR part 279,
subpart G applies 1o owners end
operators of facilities where off-
specification used oil fuelis burned for
energy recovery in any boiler or
industrial furnace and hazardous waste
incinerator subject to regulation under
40 CFR part 264 or 263, subpart O. The
requirements are shown in Table V1.8,
The requirements of 40 CFR part 279,
subpart G are applicable to: {1) Owners
and operators of facilities that burn used
oil fuel for energy recovery where the
fuel does not meet the specification
levels for the constituents listed in
5279.11 (previously 40'CER 268.41): ,[2
transporters O marketersswho bum
used oil fuelsthat donot sheet the
specification for used oil-fuels (used oil
transporters are also subject to 40 CFR
part 279. subpart E and marketers are
also subject to 40 CFR part 279 subpart
H): and (3] used 0il processing and re-
refining facilities that also bum off-
specification used oil fuels (used oil
processing and re-refining facilities also
are subject to 40 CFR part 279. subpart
F). Used oil fuel. or used oil sent off-site
to be burned for energy recovery, .
includes any fuel produced frem used il
through processing, blending, or other

trestment. The requirements of subpart
G are mereiy the sxusting requirements
of the formac part 208, sudpart E. with ...

minor modifications. EPA summarizes -
:he:e requirements beiow.

TABLE V1.5.—STANCARDS FOR BURNERS
OF CFF-SPECIAICATION USED. O

Rot;r'n-!

New or
Ensang

Requuawory
ason

Burnars who
pertorm other
managemert
scvoes.

Rasncaons on
g,

Novoficavon and
EPA
cenficaton
e,

Retuttacke
presumpton for
wsed od.

Exceptors from

Neow.

Exsong .._l_;.

;l § 279.60(D)

27%.81
L § 279.42

§279.83(a), ®)
and (€)

.| § Z7e.83enn

g (D)

et § 279,83

§ 279.644a)
s 279.84(0)

land (@)

7064

j 798409
j 7e.es

§ 2re.88

179.67

40 CFR Pan
112

40 CFR Pwt

None

None

The requirements under part 278,
subpartG are not applicable to persons
burning used oil fuel that meets the used
oil fuel specifications of 40 CFR
279.11.*? provided the marketer or

11 The speafication levels o M arsenic =5 ppme
.2 ppm. maximum:
cvomium = 10 ppm. maxumuey: lesd= 100 ppem.
maumum: flash pownte 100°P, minimum: total
balogens =4.000 ppm maxmum

maxnum cadmium

burnerof such fuei complier with the -
mm nts of that section-. , . .
oilsthat are hazardous wastes
may be burned for energy recoverywm  “"
compliance with subpart G of part 29,
instead of 40 CTR part 288. subpart H
{standards for burrung hazardous waste
in boilers and industmai furnaces),
provided the used ol fueliS hazardous
soleiy because it exhibits e
characienstc of hazardous waste by its
own nature or was mixed with
bazardous waste generated by a
conditionally exempt small quantity
generator reguiated under 40 CFR 281.5.

Burzers who treat off-specification
fuel by processing. blending, or other
treatment to meet the specification
leveis contained in 40 CFR 279.11, must
comply with the processing and re-
refining facility standards of 40 CFR part
279. subpart F and the used oil marketer
standards of subpart H of part2m9.

b. Restrictions. Used oil fuel that is
of|-specification (i.e.. used oil fuel
exceeding any of the specifications of 40
CFR 279.11) may be burnedenly in
industral furnaces or boilers (defined in
40 CFR 25L1.10) that meet the following
cTiteria: (I) Are |ocated on the site as
part of amanufacturing process (e.g.,
cement kilns. asphalt piants) where
materials are transformed into new
products. including the component parts
of products, by mechanical or chemical
processes: (z) are utility boilers that
generate electric power. steam. heated
or cooled air. or other gases or Juida for
sdefor energy purposes: (3) are used
oil-fired space heaters. provided thatthe
burner complies with 40 CFR 273.23: or
(4) are incinerator in compliance with
paris 264/285. subpart O. (See $279.51,
for the specific restrictions.]

¢. On-site Burning in Spoce Heaters.
Used oil may be burned in aused ail-
fired space beater. provided that the
space heater bums only used oil thatthe
owner or operator generates sod/or
used oil obtained from household DIY
oil changers. The space heater must
have a maximum capacity of not more
than 0.5 million MU per hour and the
combustion gases from the burner unit
must be vented to the ambient aue.

d. Notification Requirements. Burmners ,
of off-specification used oil fuei must
notify the appropriate EPA Regional
Administrator using EPA For m 8700-12
or by submitting a letter, stating the
location and general description of used
oil burning activities. unless the owner
Or operator of the facility haa previously
notified ‘the Agency of their used Oii -
burning activities. Upon receipt of this
notification EPA willissuesn EPA
identification number to the burner. This
requirement does not apply to: (1)
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release is located. a generator Must
penorm the foilowing cleanup mp:
(1) Stop the reieasex | -
(2) Captan the reieased used oi: |
{3) Ciean up and manage properiy the
released used oil and other matenals:
and
(41 U necessary ta pgevent future
releases, repair of any leaking
used Oil storage containers Or tanks
prior to returung them to service.

§ 279.23 On-site puming in space heaters.

(@] Generators may burn used odl in
used oil-fired space beaten provided
that

(1) The heater burns only used od that
the owner or operator generates ot used
oil received from househoid do-it.
yourself used oil generators;

(2) The heater is designed to have a

* maximum capacity of not more than 0.5

m|II|on Btu per bour: end

(3| The combustion gases from the
heater are vented to the ambient air.

(b) (Reserved)

§ 27324 Oft-site shipments.

Except as provided in paragraphs (a)
through {c} of this section. generators
must ensure that their used oil is
transport only by transporters who
have obtained EPA identification
numbers.

{a) Seif-transportation of small
amouants to approval collection centers.
Generators may transport. without an
EPA identification number. used oil that
is generated at the generator's site and
used oil collected from househol d do-it-
yowselfsrs 10 @ used ol collection
cester provi ded that

[1) The generator transports the used
off in a vehicle owned by the generator
or owned by an employee of the “
generator:

[2) The generator transports NO More
thadn 55 gallons of used oil at any time:
an

(3) The generator transports the used
oilto aused oil collection center that is
registered. licensed. permitted or
recognized by a state/county/municipal
government to managegsed oil

(b) Self-transportatidn of small
amounts 10 aggregatiogpoints owned by
the generator. Generstgrs may
transport without an EPA identification
number, used oil that is generated at the
generator’s site to an aggregation point
provided that:

(1) The generator transports the used
oil in a vehicle owned by the generator
or owned by an employee of the
generator;

(2) The generator transports no more
th%n S5 gallons of used otl at any time; .
an

(3) The generator wansports ths used
otl to an aggregadon point that is owned
and/ar operated by the samegenerator.

{¢) Toiling arrangemens. Used ail
generators NMRY arrange for used oM to
be transported by a transponder without
an EPA identification number:f the used
od is reciaimed under a contractuai
agreement pursuant to which reciaimed
ol is returned by the processor/ -
refiner to the generator for use as a
lubnicant. cutting oil. or coolant. The
contract (known as a "tolling
arrangement’”} must indicate

(1) The type of used oil and the
frequency of shipments:

(2) That the venicie used to transport
the used oil to the processing/re-refining
facility and to deliver recycled used oil
back to the generator is owned and
operated by the used oil processor/re-
refiner: and

{3) That reclaimed oil will be returned
to the generator.

Subpart D-Standards for Used O#f
Collection Centers and Aggregation
Points

§ 279.30 Do-it-yourseifer Jsed o
collection centers.

{a) Applicability. This section applies
to owners or operators of all do-it-
yourselfer (DIY) used oil collection
centers. A DIY used oil collection center
is any site or facility that accepts/
aggregates and stores used oil collected
only from household do-it-y ourseifers.

(b) DIY used oil collection center
requirements. Owners or operators of alil
DIY used oil collection canters must
comply with the generator standards in
subpart C of this part.

§$ 27931 used o8 collection ant -

(a] Applicability. This section applies
to owners or operators of used ail
collection centers. A used oil collection
center is any site or facility that
accepts/aggregates and stems used oil
collected rom used oil generators
regulated under subpart C of this part
who bring used il to the collection
center in shipments of N0 more than 55
gallons under the provisions of
§ 279.24{a). Used oil collection centers
may also accept used oil from household
do-it-yourselfers.

(b) Used o1/ collection center
requirements. Owners or operators of all
used oil collection centers muse

() Comply with the generator
standards in subpart C of this part; and

(2) Be registered/licensed/permitted/

by a uate/coumy/mumcxpal
government” tO manage used oil. -

§ 27932 Used od aggregation pouarts
owned by the generator. |

{8) Applicability. This section avphea

to owners or operators of ail used ol
aggregauon pownts A wed ail L
aggregation point 1s any site Or fac:iity
that accepts. aggregates. end/or stores
used oil collected oniy from other used
oii generation sites owned or operated
by the owner O operator of the
aggregation point., from which used oil is
transposed to the aggregation point in
shupments of no more than 55 gallons
under the provisions of § 279.24(b). Used
oil aggregation points may also accept
used oil from household do-it-
yourseifers.

b} Used oii aggregation point
requirements. Owners or operatorsof all
used oif aggregation points must compiy
withthe generator standards in subpart
C of this part.

Subpart E—Standards for Used Qil
Transporter and Transfer Facilities

5279.40 Appticadiltty.

(a) General. Exceptas provide-din
paragraph (a)(1) through (a)(4) of this
section. this subpart appliesto ail used
oil transported. Used oil transporters
are persons who transport-used oil
persons who callect used oil from more
than one generator and transport the
collected 0il, and owners and operators
of used ail transfer facilities.

{1) This subpart does not apply tooo-
site transportation

(2) This subpart does not apply to
generators Who transport shipments of
usedeil totalling 55 gal lons or less from

he generator to @ used oil collection
center as specified in § 279.24(a).

[3] This subpart does not apply to.
generators who transport shipments of
used oii totalling 55 gallons or less from
the generator to a user'gl aggregation
point owned or operag by the same
generator as specified in §279.24(b).

(4) This subpart does not apply to
transporta tion of used oil generated by
household do-it-yourselfess from the
initial generatorto aregulated used oil
generator, collection center. aggregation
point, processor/re-refiner. or burner
subject to the requirements of this part.
Except as provided in paragraphs {aj(1},
through (8)(3) of this section. this
subpart does. however. apply to
transportation of collected household
do-it-y ourselfer used oil fromregulated
used oil generators. collection centers.
a%gregatlo oints. or otber facilities

ere household do-it-y ourseifer used
oil iscollected.

(b} Imports and exports. Transporters
who impert used oil from abroad or
export used oil outside of the United
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whom the gscdoﬂwuoemigr

procesmng/re- . .

{3) The EPA identification mumber of
the transporter who deijvered the used
ou to the processor/re—refiner

(4) The EPA identificaion number {i{
applicable) of the generator or
processor/ re-refiner Tom wnom the
Used oil was senl re~
re

(57 The quantty of used oil accepted:
and

(8) The date of acceptanca.

(b} Delivery. Used ou processor/re-
refiners must keep a record of each
shipment of used oii that is shipped toa
used oil burner. processor/ re-refiner, or
disposal facility. These records may
take the form of a log. invoice. manifest,
bill of lading or other shipping
documents. Record for each shipmmt
must inchude the following informaton:

(1} The name and addreas of the
transporter Who delivers the used ail to
the burner, processor/re-refiner or
disposal faclity:

(2) The name and address of the
burner, processor/re-refiner or disposal
facility who will receive the ased oik

(3) The EPA identification number of
the transporter Who delivers the used oil
to the burner, processor/re-refiner or
disposal facility:

(4) The EPA identfication number of
the burner. procsssor/re- refines. or
disposal fadility who will receive the
Used oik

(C?J The quantity of used oil shipped:
an

(8) The date Of shipment

(c) Record retention Tbe records
described in paragraphs (a) and (b} of
this section must be maintained for at
least three years.

§ 279.57 Opersting record and reporting.

(8) Operating record.(1) Tbe owner or
operator must keep a written operating
record at the facility.

(2) The following information must be
recorded, as it becomes available. and
maintained in the operating record until
closure Of thefacility;

(i) Records and results of used oil
analyses performed a8 described in the
anaélysis plan reqm'ndﬁder $ Z9.55;
an

(i) Summary rzpom ﬁd details of all
incidents that require implementation of -
the contingency plan an specifiedm
§ 279.52(%).

{b) Reporting. A used ail processor/re-
refiner must report to the Regional
Administrator, in the form of « letter, on
abienrial basis {by March 1 of each
« ven numbered year). the folowing
information coacerning uaad oil
activities during the previous calendar
year,
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(1) The EPA ideandfication nftnber,
name, and sddress of the processor/re-

{2) Tha calendar ysar covarad by tha
repart; and

{3] The quantites of used ol acceptad
for processmng/ and the
manner (n whuch the used ailis
procassed/re—cefined. including” tha
spec:fic processes empioyad.
§ 779.58 Oft-site stripmerts of used ol

Uied 0i | processors/re-refiners who
initiate shipments of used o1l off-site
must ship the used oil using a used oil
transporter Who bas obtained an EPA
ideaufication number.

$279.59 Management of resicues.
Owners and operators who generate
residues from the storage. processing, or
R-fining of used ail mustmanage the
residues as specified in § =9.10{e).

Subpart G~—Standards for Used O8
Bumers Wheo Burn Oti-Specification
Used Ofl for Energy Recovery

§ 279.50 Appbcabilty.

(8) Generg/. The requirements of this
subpart apply to used ail burners except
as specified in paragraphs (a){1) and
(a)(2) of this section. A used ad burner is
afaclity where used ail not meeting the
specification requirements in §279.11is
burned for energy recovery indevices
identfied in § Z'2.61(a). Faciliies
burning used oil for energy recovery
under the following conditions am net
subject to this Subpart:

(1) The used ¢il is burned by the
generator in an an-site space healer
under the provisiona of § 2823 er

{2) The used oil is burned by &
processor/re-refiner for purposes of
processing used oil. which is considered
burning incidentally tousedoi
processing.

(b) Other applicabdle previsions Used
oil burness who conduct the following
activities are also subject to the
requirements of other applicable
provisions of&a partas indicated
below.

{1) Burners wbo generate used oil
must also comply this subpart C of this
part

(2) Burners who transport used oil
must also comply with subpast E of this
part

(3) Except as provided in § Z73.81(b},
burners who process Or re-refine used
oil must alsc comply with subpart P of
this part:

{4) Burners who directshipments of
ofl-specification used oi fom their
faclity to @ used oil burner or first claim
thatused oil thatis to be burned for

specifications set forth & § 2027 orest
iso comply wrth twpnn H of this parn
and

(5) Barners wbo dupon of md o&..

the use of used oul as a

Suppressant, must comply with su
of this part

{c) Specificaton fued This @ U&MmM
does not apply 10 persons burning 1sed
ol that meets the used oil fuei
specfication of § Z9.1L provided that
the burner camplies with the
requirements Of subpart H Of this part

§273.41 Restrictions on burning.

(a) Off-specification used oil fuel may
be burned for energy recovery in only
the followmg devices:

(1) Industrial furnaces identified m
§ 380.10 of this chapter:

(Z] Boilers. asdefinedin$260.10 of
this chapter. that are identified as
follows:

(i) Industrial boilers located on the
site of & facility engaged in a
manuafacturing process where
substances are transformed into new
products, including the component parts
of products. by mechanical OI chemical
processess

(ii) Utlity boilers used to produce
® jedc prover. steam. heated or wokd
air, or ether gases or flaids for sales or

(1fi) Used oil-fired space heatera
provided that the burner meets the
provisions of §278.23: or

(3) Hazardous waste incinerators
subjec! to regulation under subpart O of
parts 234 or 285 of this chapter.

"b)(l) With the foellowing exception
us(ed )o(d)bumen may D‘Ov:;nnfoceszpused
oil unless they also comply with the
requirements Of subpart F of thigpart

(2] Used oil burners may aggregate
ofl-specifica tion used oil with virgin oil
or ap-specifica tion used 0il for purposes
of buming but may not aggregate for
puwposes OF producing on-specification
used ail.

§ 77382 Notficstion

(a] Jdentfication numbers. Used oil
bursers who have not previously
complied with the notifica ion
requirements of RCRA section 30t0 must
comply with these requirements and
obtain an EPA identification number,

b) Mechanics of notification. A used
oil burner who haa not received an EPA
identification number may obtain one by
notifying the Regional Administrator of
their uaad oil activity by submitting
either

(1) A completed EPA Form 8700-12
(To obtain EPA Form &700-12 call
RCRA/Superfund Hotline at 3800424~

part |

energy recovery meets the ueed oil fuel 8348 or 703—820-5810); or
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APPENDIX 5
Cost/Benefit Analysis and Payback Work Sheets




Cost/Benefit Analysis and Payback Work Sheet

One strong%son for installing a waste oil furnace in a facility is the possibility
that the operator could save some money on conventional pegting bills. This appendix
contains a simplified, step-by-step process whereby potential cost savings can be
estimated as well as the time required to pay back the capital investment in the unit. The
simplified analysis given below contains the following basic assumptions:

1) The facility is heated by a conventional furnace fired by a fuel oil

2) The heat generated per litre of waste oil in the waste oil furnace is the same as
the heat generated per litre of fuel oil in the conventional oil furnace

3) The cost of electricity to operate the waste oil furnace is the same as for the
conventional furnace

4) Interest rates over the payback period are ignored.

COSTS

It is strongly recommended that users of the selected product be contacted to
ascertain realistic operating costs. Most manufacturers will provide the names of these

users to prospective customers. Some of these are provided in Appendix 6.

Fixed Costs

1) Purchase cost of furnace $

2) Freight/delivery costs I

3) Installation costs (including electrical N S
plumbing and ductwork, if any)

4) Purchasecost of waste oil storage unit s
(if not; m‘gluded with unit)

5) Frexght/?ehvery costs of waste oil storage unit R

6) Installation cost for waste oil storage unit (if
separate from furnace installation costs) S

Totd of 1) to6) = A =8



Variable Costs

7) Estimatef=annual used oil transportation or

preparation costs $ I
8) Estimated annua maintenance costs, including s Nr

cleaning” at 15 minutes per day for vaporizing ;
10 hours per year for atomizing

9) Estimated spare parts costs $ /yr
Total of 7)t09) = B = § /yr

* N. B. This number varies widely with each unit; check with a user given as a reference
by the manufacturer

BENEFITS

Variable Benefits

10) Estimated volume of waste oil to be burned annualy

cannot exceed firing rate of furnace or generation rate of $ L/yr
used ail if no stockpile of waste oil exists.

11) Cost of fuel $ L
12) Annual fuel oil savings =10) X 11)= $  Jyr

13) Estimated annual waste oil storage and/or disposal cost savings $—[yr

Total annual benefits = 12) +13) = C=8%8___ Jur

sy

v

PAYBACK

If C is greater than B, the waste oil furnace will eventually pay for itself. The
estimated time for thisto occur is:

Payback time (yr) = A/(C-B) =—



The first example calculation taken from the 1988 Report (Boreal, 1988) follows:
From “Case St!:e}gilmber One’ in Appendix A
COSTS

Fixed Costs

1) +2) +3) Purchase cost + freight + installation $-20.000
for furnace

4) +5) +6) Purchase cost + freight + installation $8.000
for waste oil storage tank.

A = $28.000
Variable Costs
7) Oil transport or preparation $0
8) Annual maintenance or cleaning; $ 156

5 min per week changing filters; 30 rnin
every 2 mo. cleaning fire box; 30 min
every 3 mo. cleaning nozzle; 5 hr every year
cleaning tank- assumed labour cost @ $15/hr;
7 month heating season.

9) Annual spare parts cost ( 2 filters per week $ 728
@ $12 each, for 7 months)
B =§884
BENEFITS
Variable Benefits
10) Volume of waste oil burned annually 20.400 L/vr
11) Cost of fuel oil $035/L
12) Annual fuel oil savings 10) x 11) $ 7,140
13) Annual waste oil disposal savings unknown

c = $7.140



PAYBACK

.=
=.F

Payback time = $28,000/($7140-$884) = 4.5 years

This would be considerably reduced if the waste oil disposal cost were accounted
for, estimated at a minimum of $1 .50/L or $30,600 annually, for disposal at a certified
hazardous waste facility.

RUIE IR



The second example involves the installation of a * demonstration project” 200,000

BTU/hr waste oil furnace at a government garage in Igaluit.

COSTS
Fixed Costs

1) +2) +3) Purchase cost + freight + instalation
for furnace
$8996 + $1500 + $500 = $ 10.996

4) +5) +6) Purchase cost + freight + instalation $_Q (included with unit)
for waste oil storage tank.

A = $10,996
Variable Costs
7) Qil transport or preparation $0
8) Annual maintenance or cleaning; 3 1,000
5 hrs per month cleaning & maintenance -
high due to high ash and bacteria content of i

waste oil: assumed labour cost @ $20/hr;
10 month heating season.

9) Annual-spare parts cost ( $25 for nozzles, $-25
cleanablefilters therefore no filter cost)

5o

i
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BENEFITS

Variable. Bpmefits

10) Volume of waste oil burned annually 20.500 L/vr
(10 drums per month)

11) Cost of fuel ail $ 0.39/L
12) Annual fuel oil savings 10) x 11) $ 7.995
13) Annua waste oil disposa savings $23.000
(based on $14,000 to ship 60 drums to Montreal
for disposal)
c $30.995
PAYBACK

Payback time = $10,996/($30,995 - $1,025) = 0.37 years = 4.5 months

Without the oil disposal savings the payback would still only be 1.6 years.




The last example calculation relates to a recent installation of a 235,000 BTU/hr
space heater in alarge construction garage in Iqaluit.

COSTS
Fixed Costs
1) +2) +3) Purchase cost + freight + installation
for furnace
$6800 + $854 + $500 = $8.154

4) +5) +6) Purchase cost + freight + installation $ Q (included above) |
for waste oil storage tank.

A = $8.154
Variable Costs
7) Oil transport or preparation 30
8) Annual maintenance or cleaning; $ 180

9 hoursfzjyear cleaning filters,

assuméjd hour cost @ $20/hr.

9) Annué]?g?s‘bare parts cost ( cleanablefilters, $ 0
no extra nozzles required yet)

B =$180



BENEFITS

Variablé:Fgnefits
10) Volume of waste oil burned annually 65.600 L/vr
(average of 25-39 drums per month)
11) Cost of fuel ail $0.39 /L
12) Annual fuel oil savings 10) x 11) $ 25,584
13) Annual waste oil disposal savings — 0
(ail stockpiled previoudly)
C = $25.584
PAYBACK

Payback time = $8,154/($25,584 - $180) = 0.32 years = 4 months

Even with increased maintenance and other costs, this application appears to be

highly cost effective.
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APPENDIX 6

Manufacturer’s References

o Econo-Heat

¢ Alternate Energy Resources
. Clean Burn

. Black Gold

. Fornax




MANUFACTURER'S REFERENCES

=

i

ECONO-HEAT Inc.

Alaska Pulp
Wrangell, Alaska

Blue Crick Auto Saes
1-509-244-3852

Echo Bay Mines
Edmonton, AB

George or Norm Maradyn
1-403-459-8417

Hendrix Motor Co.
1947 NW Overton
Portland, Oregon
1-503-241-5495

Jim’'s Pacific Garage
506 S.main

Pasco, WA 99301
1-509-547-7770

Loren Smitlg Farms
1-503 -753-4928 or
1-503 -7534620

Mammoth Disposa Co.
1-619-934-2201

Mark Woods Trucking
1-209-897-1035

Marlin Hutterian Brethren
Rte 1 Box 6E

Reardan WA
1-509-299-5400

Ross Idand Sand & Gravel
Ken English
1-503-239-5504

Valey Transmission
1-509-924-6600

Wilson Tractor
1-509-397-4329

Wrangel Forest Products
Herb Murphy
1-907-874-3371

Washington State Dept. of Transportation

Ron Smith or Jim Shaw
1-206-768-5706 or
1-206-768-5710



y
1-416-670-7321

Milton Chrydler Dodge
Carl Bodeker
1-416-878-8877

Sheridan Equipment
Ken Fitzsimons
1-416-670-5100

Skelton Trucking
Ron Skelton
1-416-297-5468

CLEAN BURN

Agro- Drain Systems
Arstein Industrial Equipment
Bumstead Motors

G.L. Robbins Construction

Halman Chevrolet

Jerry’s w;ral Repair

Land Méréary Sales

Moose Creek Cement

Osgoode Sand & Gravel
Sharp Bus Lines

Villeneuve Construction

ALTERNATE ENERGY RESOURCES

Tandet Truck Leasing
John Tilley (or sons)
1-416-827-0501

Toronto Freight Liner Ltd.
Chris Ritchie

1-416-420-6500

Trt Sand and Gravel

Joe Locke

1-416-686-3903

CB2000 1-613-826-2388
CB2000 1-705-472-8500
CB 90C 1-519-538-3260
CB4000 1-519-867-5270
CB4000 1-519-364-3340
CB2000 1-519-443-5751
CB2000 1-519-326-8607
CB2000 1-613-538-2381
CB2000 1-613-822-1603
CB4000 1-519-448-1331
CB4000 1-705-372-1838



SUNFIRE

Bob Algg;gy Ford
Kevin =
Missourri Valley, |A
1-712-642-2728

Burtis Motor Company

Dale Cook
Garden City, KS
1-316-275-6171

BLACK GOLD

Anchorage Chrysler
Norm Spencer

Grounds Maintenance Man

Anchorage, Alaska
1-907-264-2220

Nome Checkered Cab

Gary Hart, Owner
Nome, Alaska
1-907-443-5 136/2132

FORNAX

Barringer VW
Rochester, NH
Bob Barrexijer
1-603-3;@_?{3242

City of Dover
Dover, NH

Dave Allen, Dir.
Waste Management
1-603-743-6070

Croft Ford
Ron Bleiler
Athens, PA
1-717-888-2366

State of Alaska

Dept. of Transportation
Bob Hess

Anchorage, Alaska
1-907-269-7980

State of Alaska

Dept. of Transport
Jeff Prehiem

Palmer Highway Shop
Palmer, Alaska
1-907-745-3117

Fishery Products Inc.
Boston, MA

Joe Bowen
1-617-542-7300

Frazier Pontiac
Amesbury, MA
Scott Dolloff

1-508-388-2500



FORNAX CONT’D

City bf Roster
Rochester, NH

Bert George, Public Works
1-603-332-4096

Diesal Don’s Truck Semite
Weare, NH

Don Boisvert
1-603-529-1777

Dreher-Holloway
Exeter, NH

Michael Baillargeon
1-603-772-4787

Newman Ford
Saem, NH

Steve Newman
1-603-898-9766

Port City Nissan
Portsmouth, NH
Rick Fecteau
1-603-431-6500

Tire Loft

Portsmouth, NH
Alan Watson

1-603-43 1-1234

Ny

¥

TG

Town of Billerica

Billerica;, MA

H& D Truck Service
Bow, NH

Wendell Dicey
1-603-224-5440

Hervey’s Tire
Rochester, NH

Steve Hervey
1-603-332-5420

Mass. Turnpike Authority
Weston, MA

Chuck St. Pierre
1-617-431-5161

Town of Middleton
Middleton, MA
Dennis Roy
[-508-777-0407

Town of Wilmington
Wilmington, MA

Roger Lessard, Public Works
1-508-658-3017

Wall Lincoln-Mercury
Methuen, MA

Dick Kuhn
1-508-687-3100

Dave McLaughlin, Public Works

1-617-671-0952



