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Sent Via Federal Express Mail - 3 {E\, m r~ : “f- g,3~
~ October 7, 1993

Mr Satish Kastury
Hazardous Waste Regulatlon Sectlon
Florida Department of Environmental Protection
2600 Blair Stone Road )
Tallahassee, FL. 32399-2400 -

Subject: Managing Spent Antifreeze
Dear Mr. Kastury:

Per my discussion with Messrs. Mike Hatcher and Mike Redig of your staff, the purpose of this
letter is to inform the Department of Safety-Kleen Corp.’s plan to start transporting most of the
antifreeze collected from our customers as non-hazardous waste. Safety-Kleen plans to start this
transition on October 11, 1993. Per my discussion with Mr. Redig, Safety-Kleen understands
it is the generator’s responsibility pursuant to 40 CFR 262.11 to determine whether or not spent
antifreeze is hazardous through process knowledge or testing.

As you are aware, Safety-Kleen collects and recycles ethylene glycol (antifreeze). Safety-Kleen
has -been handling most spent antifreeze as hazardous waste. This decision was based on data
generated using the United States Environmental Protection Agency’s Toxicity Characteristic
Leaching Procedure (TCLP). The initial report with our test results was transmitted to the
Department in July or August of 1991.

Data generated from a study performed for the New Jersey Department of Environmental
Protection earlier this year shows that spent antifreeze does not exhibit TCLP hazardous waste
characteristics (see attached report). An important aspect of this study included the prevention
of other wastes from being placed into the antifreeze containers (Sec. 5.0 Conclusions). Safety-
~ Kleen is initiating an educational program with an emphasis designed to protect the used
- antifreeze from contamination with hazardous waste. As this process is implemented, Safety-
‘Kleen will begin handling spent antifreeze from our customers as non-hazardous waste. We

. expect to complete this process by the end of the year in the US.

The non-hazardous antifreeze is to be transported from the customer in an oil tanker truck where
it is commingled with non-hazardous used oil. The tanker truck then delivers its load to a CSX
or other railcar facility where Safety-Kleen currently has railcar leases. The railcar is then
transported to Safety-Kleen’s re-refinery in East Chicago, Indiana for recyclmg both the used oil

- and the antifreeze. |
s ”3&5 jsﬁg ,,E-;L 6}3 >

129 S. KENTUCKY AVE, SUITE 701 LAKELAND, FL 33801 PHONE 813/682-8094 FAX 813/688-3683




Spent antifreeze which is hazardous will continue to be managed as a hazardous waste and will
be transported in drums to one of our permitted Safety-Kleen facilities and handled as a transfer
waste.

Safety-Kleen also wishes to retain the hazardous waste permit status of our antifreeze storage
tanks in our Tallahassee, Orange Park, Sanford, Boynton Beach, and Medley facilities. We will
continue to comply with all permit and regulatory requirements on this tank including conducting
inspections. As soon as we have determined what other type of material will be stored in the
tanks, we will convey the information to you or your staff and obtain the proper authorization
prior to placing the material. .

If you have any questions, please do not hesitate to call me at (813)682-8094.

Sincerely,

| %4&«&/ é%fn;ﬂ/%@b

Victor L. San Agustin, P.E.
Regional Environmental Manager
Tampa Region

cc: Michael Redig, BSHW

Michael Hatcher, BSHW

Bill Kellenberger, FDEP-NW
Ashwin Patel, FDEP-NE
Gary Santti, FDEP-SW

Bob Snyder, FDEP-CF

Phil Barbaccia, FDEP-SF
Knox Mckee, FDEP-SE
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Antifreeze Study Results Report
New Jersey Automobile Dealers Association

August 9, 1993
Job No. 16976-002-150
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10 INTRODUCTION

This Waste Antifreeze Study was conducted by Dames & Moore for the
New Jersey Automobile Dealers Association (NJADA) to evaluate whether samples of
used antifreeze from automobiles serviced at automobile dealerships had the
characteristics of a hazardous waste as defined by the Resource Conservation and
Recovery Act (RCRA). The study utilized NJADA-member automobile dealerships
as sources of used antifreeze, This study was undertaken with guidance from the New
Jersey Department of Environmental Protection and Energy (NJDEPE), Division of
Hazardous Waste Regulation who reviewed and commented on the study scope of
work. The study was undertaken concurrently with a similar study conducted by the
NYDEPE and was designed in part to compliment the NJDEPE study. '

20 BACKGROUND

Ethylene glycol-based antifrecze is widely used as an engine coolant.
Recent studies on the characteristics of used antifreeze have shown differing results
regarding the hazardous nature of the material, Several studies (References 1 and 2)
have shown that the material may be considered hazardous un&cr regulations due to

- the presence of metals, petroleum constituents, and solvents at concentrations exceeding

the RCRA thresholds for hazardous compounds. Another study (Reference- 3),
however, concluded that the contamination it found in antifreeze was due to cross .
contamination from drainage pans used to collect the antifreeze, storage containers, or
to poor materials management practices. Yet another study conducted by the USEPA
and Battelle, in cooperation with the NJDEPE and the New Jersey Department of
Transportation (Reference 4) showed an absence of these ¢compounds or the presence
of the compounds at concentrations well below the RCRA thresholds for hazardous
wastes,

Rl
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This study assesses the waste characteristics of used antifreeze caused by
its use in automobiles. Efforts were made to minimize the effects of cross-contamina-
tion from sources such as collection pams, storage vessels, and transport vehicles. This
was accomplished by providing dealerships participating in the study with: 1) 16-gallon
steel drums provided by a major disposal company to be dedicated by the dealerships
for the collection of used antifreeze; and 2) a set of instructions outlining the methods .
and equipment to be used to collect, transfer and store the used antifreeze.

The study represents a cross-section of the antifreeze used in automobiles.
Antifreeze was collected from a variety of dealerships, including large, multi-brand
dealerships. Based on consultations with the NJDEPE, a sémplc size of nine samples
was selected for the study, and, consequently, nine dealerships were chosen to
participate in the study. The nine dealerships, henceforth referred to as AF-1 through
AF-9, were located in northeast New Jersey, as shown on Figure 1.

3.0 METHODS

3.1 ANTIFREEZE SAMPLE COLLECTION

[}

Prior to the collection of the antifreeze samples, one 16-gallon steel drum
was distributed to each dealership and antifreeze was collected until the drum was full,
Precautions were taken during collection to limit cross-contamination of the antifreeze, '
Such precautions included limiting the use of the drums to the collection of antifrecze,
and using clean, dedicated drain pans to collect and transfer the antifreeze from the
automobiles to the drums. Once the drums were full, samples of the antifreeze were
collected by immersing laboratory sample glassware directly into the antifreeze in the

- drums, filling the containers, then wiping, capping and labeling the glassware. The
antifreeze samples were identified by location, as samples AF-1 through AF9. In

addition, two Quality Assurance /Quality Control (QA/QC sa.mplcs) mcludmg one field
blank and one trip blank, were collected, . : : ‘5: g
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The antifrecze samples were collected from dealerships designated as
AF-1, AF-2, AF.3, AF-4, AF-6, AF-7 and AF-9 on March 3, 1993. During sampling,
oil was observed floating on the antifreeze collected in the drums at locations AF-5 and
AF-8. Based on the visual appearance, it is believed that the oil was waste motor oil
mistai:‘enly added to the drum. Due to the presence of the oil, samples of antifreeze
were not collected, the drums of antifreeze were emptied, cleaned, filled again with .
used antifreeze, then sampled on March 12, 1993. '

It was also observed during sampling that the resin coating present in
drums at lo<:ations. AF-4 and AF-9.' was peeling into the a.ntifrcczc in the drum. Due
u') the presence of these coatings and to the anomalous presence of lead at concentra-
tions exceeding the RCRA hazardous threshold in sample AF-9, drum AF-9 was
emptied of its contents, lined with two polyethylene bags, then used to colleet additional
antifreeze, The drum at location AF-9 was resampled on June 24, 1993, the sample
was identified as AF-9RE, and was analyzed for lead by TCLP. Samples of the resin

- coatings were also collected from AF-4 and AF-9, were identified as AF-4 Resin and
.AF~9RC, respectively, and were analyzed for total concentrations of lead. “The resin
was found to contain high levels of lead.

32 SAMPLE ANALYSIS

Following collection, antifreeze samples were transferred to a laboratory '
shuttle packed with ice, and delivered to a New Jersey-certified analytical laboratory
where the samples were analyzed for the parameters listed below: . |

?
e

.+ Volatile organic compounds by the Toxicity Characteristics Leaching

Procedure (TCLP);

. Semi-volatile organic compounds by TCLP;

v
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Metals by TCLP

Resource Conservation and Recovery Act (RCRA) parameters - reactive
cyanide and sulfide, corrosivity by pH, ignitability;

Total petroleum hydrocarbons (TPH).

All antifreeze samples were analyzed following the Test Methods for Evaluating Solid
Wastes (USEPA SW-846, 3rd Edition, November 1986). Sample AF-9A (AF-9
resampled) was analyzed for TCLP lead and the samples of the drum resin linings from
AF-4 and AF-9 were sampled for total lead.

40 RESULTS

The findings of the sample analyses are summarized in Tables 1 through 4.

The findings of the TCLP analyses are summarized below by parameter. group.

Volatile Organic C f (VOGS

.

The TCLP VOC findings are summarized in Table 1.

Sample AF-5 contained tetrachloroethene (PCE) at a concentration of .
0.92 mg/l, a concentration which exceeded*the RCRA threshold of 0.7
mg/l. Samples from two other locations, AF-6 and AF-7, contained PCE
at concentrations of 0,12 mg/l and 0.025 mg/l, respectively. The mean

and standard deviation of the PCE concentrations in these samples was
0.36 + 0.40 mg/1,

Benzene was detected in samples AF-1 and AF-6 at concentrations of 0.32
mg/! and 0.23 mg/l (the RCRA threshold is 0.5 mg/1). ' L

4
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Chlorobenzene was detected in samples AF-6 and AF-7 at concentrations
of 022 mg/1 and 0.044 mg/1 (the RCRA threshold is 100 mg/1).

i-Volatile Qrgani n mi-V
The TCLP Semi-YOC findings are summarized in Table 2.

No semi-volatile organic compounds were detected in any of the samples
collected from the dealerships.

Metals
The TCLP metals findings are summarized in Table 3.

The analysis of samples AF-4 and AF-9, collected prior to the identifica-
tion of the defective collection drums and resampling, showed the presence
of lead at concentrations of 5.8 mg/1 and 27.5 mg/l, respectively. Both
exceeded the RCRA hazardous threshold of 5.0 mg/1.

The analysis of sample AF-9A, collected after lining the defective drum
with polyethylene and collecting additional antifreeze using identical
collection procedures, showed lead at concentrations of 0,19 mg/l, well |
below the RCRA bazardous threshold.

The analysis of the resin samples collected from the drums at locations
AF4 and AF 9 showed the presence of lead at conccntratmns of 47.7
mg/kg and 216 mg/kg, respectively,

&Y
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. The samples collected from AF-1 through AF-8 contained selenium at

concentrations ranging from 0.28 mg/l to 0.62 mg/l. All concentrations
were below the RCRA hazardous threshold for the metal.

. Iead and selenium were the only metals detected in the antifreeze

samples.

»  Theresults of the analysis of the samples for RCRA parameters indicated
that the none of the samples exceeded the RCRA thresholds for reactive
sulfide, reactive cyam'de,_ corrosivity by pH, flashpoint, or TPH,

5.0 CONCLUSIONS

The results of the analyses of the antifreeze samples collected during the
original round of sampling indicated that only samples AF-4 and AF-9 contained lead
at concentrations exceeding RCRA hazardous thresholds, However, the analysis of
sample AF-9, recollected after lining the drum with polyethylene and collecting
additional antifreeze, showed that while lead was still present, it was present at
concentrations well below the RCRA hazardous threshold, Given that lead was
detected in resin coatings observed in both drums AF-4 and AF-9, but was not detected
in any of the other antifreeze samples, it is apparent that the lead in the sémples AF4
and AF-9 originated from the resin coating in the drums.

The results of the sample analyses indicated that selenjium was present in
the antifreeze samples, but at concentcations well below the RCRA hazardous
threshold. No other metals were detected in the samples,

Tetrachloroethene (PCE) was detected in three of the samples collected
(AF-5, AF-6, and AF-7), Of these, one sample (AF-5) contained PCE at concentra-
tions exceeding the RCRA hazardous threshold, Sample AF-5 was collected from

6
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drum in which waste oil was observed prior to sampling. The drum was cleaned and
additional antifreeze collected. It is possible that the PCE detected in the sample
originated from residual contamination (from materials such as degreasers) left in the
drum after removing the oil and cleaning before sampling. The average concentration
of PCE in the samples was 0.17 mg/], which is below the RCRA hazardous threshold.
In one half of the samples PCE was below the limit of detection. '

Benzene and chlorobenzene were detected in some of the samples, but at
concentrations well below the RCRA hazardous threshold, No other volatile organic
compounds were detected in the samples. In addition, no semi-volatile organic
cémpounds were detected in any of the samples.

_ The results of the antifreeze analyses indicate that antifreeze collected
directly from automobiles lacks the characteristics of a hazardous waste.

Constituents of concern previously identified in samples of antifreeze likely

originate from poor materials management practices, contact with contaminated

- collection and storage vessels, or transport vehicles. Based on the results of this study,

when properly managed, and kept sepa.rafe from other wastes, used antifreeze does not
exhibit the characteristics of 8 RCRA hazardous waste,

To properly manage used antifreeze, as with all non-hazardous wastes, it .
is important that service automotive facilities follow Best Management Practices (BMP)
10 avoid cross-contamination with hazardous constituents. For used antifreeze
~ accumulated by vehicle maintenance operations, such BMP should include:

‘1. Use of dedicated antifreeze collection equipment. Do not use solvents to
clean collection funnels or drums.
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2.  Keepingstored antifreeze free of cross-contamination from waste oil, fuels,
cleaners, solvents, etc. by providing a separate well-labeled plastic
container (or other container free of hazardous coatings) and employee

instruction.
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SUMMARY OF ANALYTICAL RESULTS - TCLP YOLATILES
NEW JERSEY AUTOMOBILE DEALERSHIP ASSOCIATION
- ANTIFREEZE STUDY
DAmEL & Moore Sem ;e;n@aﬁg%siég ARisn SR [ BUtAICA N (A RS U (AR SR | AR A1 EE-Q003038 STR0N29;  EERE
Libirtiah semc Ny S | %iin | Bhsil e Bty : i IO
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Dglulﬁhﬁ;@g&i‘ggw s [ SISO TR 0D, Sreast e ol
Unlt; W53 409 RY .5%".{,0;\".:-‘. OB SRS 45 R zské me/l [P A B g B | et (85 3
TCLP Volatlle Compounds
Benzene 0,02 u 023 . ‘U U ) U es
Carbon Tetrechloride U U U U u "] v u ] U 03
Chlorobenzene 0.005 U U U u o 0.044 u U U U 100
Chloroform 0.005 v U . ) U u 4] U u U U 60
1,2-Dichiorocthane 6.008 U U v U U u . U u v U 03
1,1-Dichloroethyfene 0.005 9) U u v U u u U u U v 01
Mecthyl Ethyl Ketone 001 R R 057 R R R R o R R R 20
Tetrachlorocthylenc 0cos |- -0.03a U U U . K 012 0025 U 004 U U o7
Trichlorocthylene 0.008 u U u u U U U U v u U 0s
Yinyl Chloride e.01 v U U u u v u U u u U 02
ROTES:
U Compound was nol detected
] Quanthstion ie approximate due fo limitations identified during the quality sssurance soview (data validation). -
w This analyte was not defected, but the quantitation limit ks estimated duc to Amltatlons identilied dusing the QA review,
R Result s wnreliable - Analyte may or may not be present In this semple.
N1 Noa-Ignitsble
su, Suxndard Unit H
g% Baceeds the Regulatory Level
This parameter was niot analyzed,
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SUMMARY OF ANALYTICAL RESULTS - TCLY SEMI-YOLATILES
NEW JERSEY AUTOMOBILE DEALERSHIP ASSOCIATION

TADLE 2

ANTIFREEZE STUDY
— @% g 3@
S T3/835F [‘Regulatory
j §§§§§\lg§r{ ;‘%L!mdz;é
W HRm AN [P mpV s
TCLP Semi-Volatile Compounds
1,4-Dichlorobenzene Qt u U ) U u u U U u u 735
2,4-Dinitrototuene 0.1 U U u v 2 1) U U 1] (4] 0.13
Hexachlarobenzene Q.1 u ) u u 8} ) U u U u u 0.12
Hexachlorobutadiene 0.1 V) U U U ul \U ‘U U v U 03
Hexachiorocthane 0.1 u u u u us v - U u u u 30
Nitcobenzene ol u U U U us v u U v U 20
Pyridine 02 u U u U us V) U u U v 5.0
o-Cresol 0.t U U U v us U U U u v 200
m&p - Cresol 0.1 U v u U uJ u ‘v U u u 200
Pentachiorophenol 02 u U u U us u U U u U 100
2,4 5-Trichlorophenol 0.1 U U o U uJ U "U v U U 400
2,4 6-Trichiorophenol 0.1 v U u u us U ) v u U 290

Compound was not detected
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J Quantitation & approximate duc (o limitations [deatiGed during (he quality Assvmace review (data validation).

u) This analyte wes 0ot detected, but the quantitatioa limit i estimuted due 1o Kmitations ldeatificd during the QA review,
R Reault is unreliadble - Analyte may or may not be present In ths sample.

N Noa-Ignitable

0 Standerd Unit

E Broecds the Regulatory Kevel ,

Thic parsmeter was not anmatyzed.
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SUMMARY OF ANALYTICAL RESULTS . TCLPF METALS
NEW JERSEY AUTOMOBILE DEALERSHIP-ASSOCIATION

TABLE 3

ANTIFREEZE STUDY
Dimct & Moort Sample No.t' ;%{% e S AB-2 ;h _”: ‘ AT ‘ﬂalff; %‘.ﬁ?i\!’é gz% ﬂ‘
Laboistory. S-mplo No.! i 'Quaut. ¥ ;804 ,% %g, m» m_“ &04?3 90912 ‘Repulaeé
s-mprn; D-lc: = : T Limit S i3 ‘g }]93 6‘; 337193 ; ;3/_1_1;?2 5 %%sumlﬁ*g
Unit::... "0 D gt AL w.mz/lx:;, mgjl{%a ong/kg < [ e/ Sl
TCLP Metals .
Assenle oS U 4] 30
Batium 20 u U 100
Cadmium 0.10 U u 1.0
Chromjom 02 v v 50
Lead 02° U U 50
Mercury 0.02 v U 02
Scienium 02 057 046 10
,r Sitver 010 U U 30

iy
iy s’m la H

TCLFP Mdnls
Arenle 0s L)) U NA u 50
Barium .28 U - U NA U 100
Cadmium 0.10 U U NA u 1.0
Chromivm 02 5) U NA U 30
Lead 1 o2 U u 216 u 50
Mereury 0.02 U U NA v 02
Sclenlam . 02 0351 0.49 NA v 10
Sitver 0.10 u u NA v S0

DOTES:

u Conspound was not delected

3 Quantitation ls approximate duo 1o limitatlons identified during Ihe: qumy sssurRnce revicw (data vafidation).

u This anatytc was not detected, but the quantitation limil ks estimated duc to limfiations ldcnllﬂed Surdng the QA review.

R Resuft is unretlable - Analyte may or mny not be prescat [n this cample, .

Nt Non-lgaitable .

LB Standard Unit T
i Excocds the Regulatory Level )
" NA This parxmeter was oot analyzed. : E
1 The quantitation Umit for samples AR4 Resin and AILIRC were 39 and 1770 mg/kg, respectively,
2 Am!ynd for totat fead onfy, . *
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TADLE 4

SUMMARY OF ANALYTICAL RESULTS - RCRA PARAMETERS. .
NEW JERSEY AUTOMOBILE DEALERSIIT ASSOCIATION .
ANTIFREEZE STUDY

o &,Moore&mplo Noi- &
lﬁ&‘l"‘a’?&?&mplﬁ N?;,§?
S{ﬁ?ﬂﬁ}g‘\l?ﬁ* ft& :
Diiution Radior 24 i

Unifs P

Conventlonal Parameters
Reactive Sullide .4 U U U u u u U u U v 300
Reactive Cyanide 2 U u u U U U U U U 34 250
Corrosivity by pH (su.) B0J 817 8.1 7691 8.28! 830 B3N B33 8.491 S.BAS <2.(;:

‘ . - >3

Flashpoint >160 (°F) N1 N M NI N N "N Nl N Nt >140 (°F)
Total Petrotcum Hydrocarbons 50 39 172 6s U 3] u 503 U U U 30,000

Rk P1@°3I9Yd TYULOL kx

NOTES:

u Compound was not detected

J

w

R

N Non-lgnitable

3.9, Standasd Unit

ooy Baceeds the Regulatory Level
NA This parsmeter was not analyzed.

Quanatiation ks approximate due to limitations Mentified during the quality assursnce revicw (data walfidation).
‘This anslyte wras not detected, but the quantitation Ismx( i estimated due to limitations Identified Garing Ihe QA revicw.
Result is unrellable - Analyte may or may nof be pracnt in this sxmpic.
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