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Sent Via Federal Express Mail -

Airbill No. 7179363586

October 13, 1993

Mr. Satish Kastury

Hazardous Waste Regulation Section

Florida Department of Environmental Protection
2600 Blair Stone Road
Tallahassee, FL 32399-2400

Subject:

Dear Mr. Kastury:
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Cleaner Copy of New Jersey Antifreeze Study

The purpose of this letter is to provide you a cleaner and more readable copy of the New Jersey
Antifreeze Study which I provided to your office last October 7, 1993. Enclosed are three copies

for your office. I am also providing one copy to each Department district office.

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

Sincerely,

éctor L. San AM

Reglonal Environmental Manager

Tampa Region

cC: Michael Redig, BSHW

Bill Kellenberger, FDEP-NW
Gary Santti, FDEP-SW
Phil Barbaccia, FDEP-SF

129 S. KENTUCKY AVE, SUITE 701
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LAKELAND, FL 33801

Michael Hatcher, BSHW
Ashwin Patel, FDEP-NE
Bob Snyder, FDEP-CF
Knox McKee, FDEP-SE

9% -1

PHONE 813/682-8094

FAX 813/688-3683
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Antifreeze Study Results Report
New Jersey Automobile Dealers Association

August 9, 1993

Job No. 16976-002-150 SAFETY - KLEEN CORP.,
ENVIRONMENTAL ENGINEER
TAMPA REGION

DAMES & MOORE
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1.0 INTRODUCTTION

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 (R.CRA). The study utidized NJADA-member automobile dzalerships
as sourcas of used antifreeze. This study was undartaken with guidance from the New
Jersey Department of Environmental Protection and Epergy (NJDEPE), Division of
Hazardous Waste Regulation who reviewed and commented on the study scops of
work. The study was undertaken concurrently with a similar study conducied by the

NJDEPE and was designed in part to compliment the NJDEPE study.

2.0 BACKGROUND

Ethylene glycol-based antifreeze 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 under regulations due to
the presence of metals, petroleum constituents, and solvents at concentrations exceeding
the RCRA thresholds for hazardous compounds. Another study (Refzrence 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.




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 pans, 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 sémple 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

S

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 antifreeze,
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 AF-9. In
addition, two Quality Assurance/Quality Control (QA/QC samples), including one field
blank and one trip blank, were collected. :




, The antifreeze samples were collected from dealerships designated as
AT-1, AF-2, AF-3, AF4, 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
mistakenly 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.

[t was also observed during sampling that the resin coating present in
drums at locations AF-4 and AF-9, was peeling into the antifreeze in the drum. Due
tb the presence of these coatings and to the anomalous presénce 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 collect 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:

Volatile organic compounds by the Toxicity Characteristics Leaching
Procedure (TCLP);

Semi-volatile organic compounds by TCLP;



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 Evaluziing 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.

4.0 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 Qrganic Compounds (VOCs)
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 fnean
and standard deviation of the PCE concentrations in these samples was
0.36 = 0.40 mg/L.

. Benzene was detected in samples AF-1 and AF-6 at concentrations of 0.32

mg/l and 0.23 mg/l (the RCRA threshold is 0.5 mg/1).

h




Chlorobenzene was detected in samples AF-6 and AF-7 at concentrations

of 0.22 mg/l and 0.044 mg/! (the RCRA threshold is 100 mg/1).

Semi-Volatile Qrgani¢c Compounds (Semi-VOC)

The TCLP Semi-VOC 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/l and 27.5 mg/l, respectively. Both
exceeded the RCRA hazardous threshold of 5.0 mg/L.

The analysis of sample AF-9A, collected after lining the defective drum
with polyethylene and collecting additional antifreeze using identical
collectioni"procedures, showed lead at concentrations of 0.19 mg/l, well

below the RCRA hazardous threshold.

The analysis of the resin samples collected from the drums’at locations

AF-4 and AF-9 showed the presence of lead at concentrations of 47.7

mg/kg and 216 mg/kg, respectively.




The samples collected from AF-1 through AF-8 contained selenium at
concentrations ranging from 0.28 mg/1 to 0.62 mg/l. All concentration

were below the RCRA hazardous threshold for the metal.

Lead and selenium were the only metals detected in the antifreezs

samples.

The results 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 AF4 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 A¥-4 and AF-9, but was not detected
in any of the other antifreeze samples, it is apparent that the lead in the samples AF-4

and AF-9 originated from the resin coating in the drums.

The results of the sample analyses indicated that selenium was present in
the antifreeze samples, but at concentrations 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 a

6




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
druin after removing the oil and cleaning before sampling. The average concentration
of PCE in the samples was 0.17 mg/I, which is below the RCRA hazardous threshold.

In one half of the samples PCE was below the limit of detection.

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

compounds 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 separate from other wastes, used antifreeze does not

exhibit the characteristics of a 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)
to 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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Keeping stored antifreeze free of cross-contamination from waste oil, fuzls,
cleaners, solvents, etc. by providing a separate well-labeled plastic
container (or other container frec of hazardous coatings) znd employec

lnstruction.




TABLE 1

L

SUMMARY OF ANALYTICAL RESULTS - TCLP YOLATILES
NEW JERSEY AUTOMOBILE DEALERSHIP ASSOCIATION

ANTIFREEZE STUDY
TCLP Volitlle Compounds
Benzene 0.005 0.32 0.051) u 0.04 u 0.23 U u U U U 0s |
Carbon Tetrachloride 0.005 U U U u u u U u u u u 05
Chlorobenzene . 0.005 U U U u 19) 022 0.044 . u u 9] u 100
Chloroform 0.005 U u U u u U u U u u U 6.0
1,2-Dichlorocthanc 0.005 U U U y) u U U u U 0] u 05
1,1-Dichlorocthylene 0.005 U U u U U U u U U U U 0.1
Mcthyl Ethyl Ketone 0.01 R R 057J R R R R 0.1J R 11§ R 200
Tetrachlorocthylene - 0.005 *.0.036] u U U . 0.12 0.025 U 0.041 9] U 0.7
Trichlorocthylene 0.005 U U U U u U U U U U U 05
Vinyl Chloride 0.01 U u U U U u u U u u u 02

Compound was not detected

Quantitation is approximate due 1o limitations identificd during the quality assurance review (data validation).

This analytc was not detected, but the quantitation limit is cstimated due to Hmitations identified duning the QA review.,
Result is unreliable - Analyte may or may not be present in this sample.

Non-Ignitable '

Standard Unit B

Excceds the Regulatory Level

This parameler was not gnalyzed.




TABLE 2

i3

SUMMARY OF ANALYTICAL RESULTS - TCLP SEMI-VOLATILES
NEW JERSEY AUTOMOBILE DEALERSHIP ASSOCIATION

ANTIFREEZE STUDY
BN
_ . 80470
Q’ua‘m Cof 32193
Limit 2
Chomg/t - mg/l mg/fl
TCLP Semi-Volatile Compoounds
1,4-Dichlorobenzene 0.1 u u u u uJ u S U u u u 75
2,4-Dinitrotolucne 0.1 U ] U v UJ ] Y U U U 0.13
Hexachlorobenzenc . 0.1 U U u u uJ U U U u 8] 0.13
Hexachlorobutadiene 0.1 U u U U uJ U ‘U U u U 05
Hexachlorocthane . 0.1 9] U U U uJ U - u U U U 30
Nitrobenzene 0.1 U u U u w U Su U ] U 2.0
Pyridine 0.2 U U U U u 19} U u u U 5.0
o-Cresol 0.1 uU U U U uJ U U U U U 200
m&p - Cresol 0.1 U uU U U ul U u U U U 200
Pentachlorophenol 0.2 U U u U 8] U u U U U 100
2,4,5-Trichlorophenol 0.1 u 9} O U W U Y U U U 400
2,4,6;'xrdchlomphcnol _ 0.1 0] _ ,U _ u UY ) (93] U - U U U U 20 ]
NOTES:

U Compound was not detected ] v
J Quantitation is approximate due to limitations identificd during the quality assurance review (data vatidation).

uJ This analyte was not detected, but the quantitation limit is estimated due to limitations ldentificd during the QA review.
R Result is unreliable - Analyte may or may not be present In this sample.

N1 Non-Ignitable

s.u Standard Unit

Exceeds the Regulatory Level
This paramcter was not analyzed.
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TABLE 3

SUMMARY OF ANALYTICAL RESULTS - TCLP METALS
NEW JERSEY AUTOMOBILE DEALERSHIP-ASSOCIATION
ANTIFREEZE STUDY

Dames & JJOJ; Samplc No.:~-1rb' j:;

Lnbonlory Samplo No.: oL -Quanl: ;

Samphng Dalc - Limit

Unit::. . 70 mgfl

TCLE Metals
Arsenic 05 u U u u NA
Barum 2.0 U u U u NA
Cadmium 0.10 u U U u NA
Chromium : 0.2 U U U " NA

+ Lead 0.2* u v U 358 - 417
Mercury 0.02 U u U U - NA
Selenium 0.2 0.28 057 0.46 058 NA

" Silver 0.10 U U u U NA

Damcx & Mooro Samplc N(
beorl(ory ‘§amplc No.:
TCLP Metals
Arscnic 05 U U U U NA NA U 5.0
Barium 20 v - U U U NA NA U 100
Cadmium 0.10 U u U u NA NA u 1.0
Chromium 02 U U U u NA NA U 50
Lead T2t U U U 294 0.19 216 U 50
Meroury 0.02 u U U u- NA . NA U 02
Sceleaium I Y 051 049 047 035 NA NA U 1.0
Sitver 0.10 U u U U NA NA U 5.0
NOTES:
u Compound was not delected
] Quantitation i approximate duc to lintitations identificd during the quality assurance review (date velidation).
ul This analyte was not detected, but the quaatitation limlt is estimated due to limitations Identified during the QA roview,
R Result is unrcliable - Analyte may or may not be present In this sample.
NI Non-Ignitable
s.u Standand Unit

Exceeds the Regulatory Level

This parameter was not analyzed.

The quantitation limit for samples A4 Resin and AI9RC were 3.9 and 177.0 mg/kg, respectlvely.
Analyzed for total kead only. .
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TABLE 4

P

SUMMARY OF ANALYTICAL RESULTS - RCRA PARAMETERS
NEW JERSEY AUITOMOBILE DEALERSIIP ASSOCIATION
ANTIFREEZE STUDY

Conventlonal Parameters

Reactive Sulfide 20 U U U U U U LU U U U : 500
Reactive Cyanide 25 U U v U u U U U U U 250
Corrosivity by ptl (s.u.) 8.0J 8.17J 8.12J 7.691 8.25J 8.54J 831 8.3 8.491 5.841 <20 &
. >125
Flashpoint >160 (°1) N1 NI NI NI NI NI NI NI NI NI >140 (°F)
Total Petrolecum Hydrocarbons 5.0 15 172 65 U U U 503 U U U 30,000
NOTES: ..
9} Compound was not detected
J Quantitation is approximate duc to limitations idcnlificd during the quality assurance review (data validation).
93] This analyte was not detected, but the quantitation limit is estimated duc to limitations identificd during the QA review.
R Result is unrcliable - Analytc may or may not be present in thls sample.
NI Non-Ignitable
Standard Unit

Bxceeds the Regulatory Level
This parameter was not analyzed.




