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INTRODUCTION

. Inthe United States, an estimated one billion ol filters are disposed of in U.S. landfils, a
waste with components, oil and steel, which may be recycled. Along with the potential o reuse
valuable resources, used ol filters create a threat.of undesired contamination into ground and

surface waters and consume precious space within the landfill.

_ Envxranment Canada stated ina fact sheet regardmg oil and oil filter management that
aﬁer an 011 ﬁlter has been dramed and srushad ta rec!aun the oil for recyicmg, 12% of the 011
remmns in the ﬁiter An oif ﬁiter whxzh 1s enly dra:ned may retain up to 44% of the oil. They
claun that this quamty of 011 will likely Zeach out into a landﬁli where it is dumped.. The used oil

con_tam_s traces -g_f _mej:a}_s_aqd other qgnmantg:not :__r_i_orfna_l_ly found in unused oil. According to

water supply and gwe collectzon campames the Qppurtumty to Teusea nomrenewabie resource..

Assumpnc_-_.__: Stated by Enmoﬁment Canada are“sharad by U:_S_-,- "Ozi the c;ty of‘ Combmed "

Locks and the Soiad and Hazardeus Waste Educatmn Center (SBWEC) U. S Ozi has

demanstrat&d a comxmtment to recycimg by creatmg tha 011 Fﬂter Recyalmg Task Forcein order :
to cvaiuate the pass:hie env:.romnentai damages assomated thh iandﬁ& d:spesa} of used oxi ﬁi{ers
and to c_i_f_:__tennme _i:he ‘most appropriate collection and processing, infr.astmcture forused oil filters.
SHWEC has xeceaved numerous requests fiom busmesses to facﬂxtate the growth of an
mﬁ'astmcture in the recychng mdustzy because of the mcreased numbﬁr of' filters and fear nf o
envzronmental éegradatxau Any mfoxmatmn provzdmg adverse unpac:ts on landﬁlls and surface

and ground water could assist in the. premotxon of recycling. used oil ﬁitcrs instead of. dzspasmg

them into precious landfill space.



Using the U.S. Oil Filter Récycling Task Force and SHWEC's charge and assuming ‘;hat
research beyond the Iowa University Study had not been conducted, 1 investig'aied thc -
environmental impacts of used oil and oil filters in Wisconsin landfills; 'Mflr'es'e:a'f‘cﬁ included
gathering information on past studies, contacting states which had banned oil filters from landils,
contacting Wisconsin landfills, testing leachate from selected landfills, analyzing lab results of
polycyclic aromatic hydrocarbon (PAH) fests run on leachate from Wisconsin landfills, comparing
leachate data ta components of filter oil for PAHs, and investigating characteristics and other
sOui’déis of ﬁézeﬁﬁaf:?ﬁﬁs in landfills. T then détermined the eﬁ'ects of used oil filters in
RELATED RESEARCH

*“Federal hazardous waste regulations by both Congress and the Environmental Protection
Agency (EPA) classify a waste as hazardous only ifit exhibits one or more hazardous

charactmstles or :f it contams certam toxzc ccnstxtuents m amounts that exceed deﬁned

""regulatmy levels Three different studies were o conducted to deterrmne 1f used oil filters should be'” o

treated as a hazardcus waste “The F :lter Manufacturers Councxl (FMC) ‘the Canvement
Automotzve Semces Institute (CASI) and the Umvcrsaty of ﬂhnms Center for Soiid Waste o
'Management and Research deve’ioped and zmpiemented individual studies to detenmne i nsed oil
filter's exhibit the characteristics of a hazardous waste. All three studies concluded that the used
automotive filter does not exhibit the hazardous characteristics of ignitability, reactivity or S
corrosivity. - The CASI study stated that the classification of used automotive oil filters as non-
Hazardous would allow their confinued management under the cutrent federal solid waste
management system but recommended that efforts in pursuit of an economically viable recycling

alternative for the future management of this waste should continue in a timely manner.




METHOD OF RESEARCH

Four states; Rhode Islarid, Texas, Minnesota, and Florida, have implémented bans on the
disposal of used ol filters in landfills. Rhode Island has banined il oil filters from landfills. The
filters are treated as a hazardous waste if they are not recycled. - No used oil nor used oil filter
components may be landfilled in the state of Texas. ‘All handlers ‘of the used oil filters must
register with the Texas regulatory agenicy and follow cradie to grave regulations. The state of
-aneseta has a Do-It-Yourseifer and cammerxcai used ol filter landfill ban: ‘No hazardous waste
_tcstmg is require& 1f the ﬁlter 18 recyied Ifthey are: net recyc}ed the fiters must be managed asa |
hazardous wastc In Florida the landfill ban isfor. commencal generators on}y The filter
generators and.:pmcessers must regiSte‘r' with the state or contract with'a registered processor to
manage their used filters. ‘After speaking wiihi-thfee of the four states; T learned that the ban on "

nsed oil :ﬁ_iters.i)?edﬂminant!y-occurﬁi'-bécéﬁus.'e'-ofthé‘-!éck of space in-the state’s Tandfills and the

potent:al to recylce the steel and 011 ﬂcm the ﬁiter The threat of centarmnatxon tc groundwater S

'was mentwned, hﬁwever the states dnd not test beyond EPA hazardous waste standards inorder
to put a--han in piace: S

. Tbe state of Cahfarsna conszders used ezl ﬁters to be a hazardous wiste mﬁess they are’
recylced Caizforma premotes the recylcmg of the oil ﬁkers becuase under the state scrap meta}
exemption -Ianguage--found in-California Code of Reguilations used oil filters are not exempt. " The
CA Department of Health Services adopted used oil fiter regulations in ‘order to allow drained
used oil fxlters: tﬁat:-‘ar.e ggéérated- iin;'Caiifanﬁaﬁ"fm be managed as nonhazardous waste when
recycled for their metal value,

As-stated above, information regarding a federal ban of used oil filters cbﬁc'iﬁd}éd'i*éhat"thé

oil filters do not exhibit the toxicity characteristic when 'dra"iﬂ-ed?pmperiy. :'Heweve"r,' 1 decided



to investigat.e. the PAH concentraﬁons in léachate. Pblycj;clic s;l'omati:c hydrocarbons (PAHS) -
were tested i in samples of: leachate from:six dxﬁ'erent iandﬁils in WiSCOﬂSlH “ The landfills used

were the south tank of the Brown County east, Sauk County, Green County, Outgamie County,
Rodefeld. (:m Dane Co. ) and Winnebage County

_ Gngmally 1 éesxmd t0. sample numerous Wisconsm landﬁlls however my pudget allowed

for six PAH.--testmgs- _c;af ;leachat,e__;-:_ I selected ihe;;_slx Jandfills: because--they expressed i interest in my
: research and worlced mth 1abs wl:uch would. cantracz QIR smgle assagnmmts I hired five different
_labs to run Ihe PAH tests Eas:h of the iahs and dates were selectcd because of canvemence “The
landﬁlls sampled have thelr leachate tested en a mcnthly or quartefly bas:s by speciﬁc labs.: My
samples were: talcen on the scheduled days by thc iandﬁll’s lab zn order tc elmnnate the additional
on March 2(3 1997 Cemmonwealth }‘eclmolcgy, Inc sampled Sauk County on March 24, 1997

and Redefeld Landﬁll on March 21 1997 Green Ceunty- was: samplcd on March l} }997 by ”En

Chem, :iﬂc | Sample was taken. an.March 7, }99’7 at Outgazme'County and tested by U S {)ﬂ Ce e

-Inc Na,tional Envzmnmcntal Testmg, Inc sampled Wilmebago County on March 17, 199‘7

Landﬁlis ancl labs whxch hxre out sampimg compames dxd not charga fer the acmai extractzon of

the le:achate ﬁ'cm the landﬁll I cnly paid for the ﬁestmg of the PAH analyszs The cost of: the test - .

ranged from $80 00 to $112: 50 The failomng parameters were tested fer inthe PAH. analysis:
acenaphthene acﬂnaphthylene antlnacene bem(a)aathracene benzo(a)pyrene
benzo(h)ﬁuoranthene, benm(g,h,l)perylena benzo(k)ﬂneranthene chrysene dzbenze(a,h)

anthracene, ﬂuoramhene ﬁuarene mdeno(l 2 3~cd)pyrene, l-methyinaphthalene 2-

parameters. using SW—S&%G_Mgthoﬁ _33.1_#}-.0:_82_’_2{),




I had the oppurumty to vzszt and expenence ieachate extractlon at the Outgamie County

Landﬁi! After receiving a tour of the iandﬁll Iwas mvovled in the leachate sample retnvai The >

method of obtalmng my sample mcluded the use ofa bucket and along mpe After ramavmg the

manhole cover, the sampler drcpped the bucket into the hoie The ieachate was then poured ;,nto

a onge Ilter amber bnttle which would be sent te the lab, Outgamze County 1andﬁll aiso had two

ieachate collection tanks Once i;he sample had been extracted I was responsible for it and had to -

sign a chain of custody once I arnved at U. S Oxi the 1abort0ry which tests Outga:me County s
ieachate | L - |

i A sample ef ﬁfter oil and ﬁlter paper from U.s. Oﬁ were also tested. U S 011 coiiects

and recyles used o;i ﬁ"om their customers An estxmated 25 random customer sampies were taken :

in order to create a cross section of different sources for the ﬁlter oil sample. The filter oil was

. tested for PAHS and Volatile Organic Compounds (VOC). ‘}fhe filter paper was tested for ﬁash

© point, total halogens, ICP metals.

RESULTS

T he spreadshe:et beiow hsts the concentratlons for the PAHS in each landfill.- The ﬁrst

graph wsuaiiy dlspiays thc cancentrations of thc compounds m five of the ieachate sampies

Winnebago County landfill’s values are not mc!uded in the graph becuase none ef the tested

compounds were detected. The second graph dlsplays the cenaentratzoa of the cﬂmpounés m the' .

filter oil sample. Both graphs are measured in units of ug/L,_- hqwever the filter oil graph i 'z_s_ in

thousands ug/L..



Brown Co. East Dane Co. Green Co. Outgamie Sauk Co.

SouthTank (Rodefeldy = Co.

PAH Compound S ugly T (ughy) gll)  (ugl) (ugli_)
1 Acenapthene ND 3.8 .18 0.9
2 Acenaphthylene ' ND 14 ~ ND ND ND
3 Anthracene ND 1.1 ~ND 05  ND
4 Benzo{a) anthracene - ND 012  ND ND ~ ND
-5 Benzo (b) fluoranthene ND 0.51 ND ND ~ ND
6 Benzo (k) fluoranthene ND 042 - ND 01 " ND
7 Benzo (a) pyrene ND 0.46 ~ND ‘ND . _ND
8 Benzo{(ghi)perylene = “ND 082 ~ ND ND ND
9 Chrysene ND 0.23 ND ND ~ ND
10 Dibenzo {a,h) anthracene ND 12 ND “ND ND ™
11 Fluoranthene ND 0.15 ND ND ND
12 Fluorene .- = - "~ ND 25  ND ND ND
13 Indeno (1,2 3-cd) pyfene ND 0.45 ND ND ND
14 1 - Methylnapthaiene 55 34 26 1.3 ND
16 2 - Methyinapthalene ND 3.7 34 24 6.2
16 Naphthalene - 21 4 OND 14 42
17 Phenanthrene ND 0.52 ND 0.6 ND
18 Pyrene. -~ . ND - 062 ND 025 “'ND

Winnebago  ~ FilterQil-

Co. Sample
PAH Compound... - - Sfug/ly o {uglly
1 Acenapthene ND 39000
. 2 Aceaaphthylena ND ND
'3 Anthracene . . ND 23606

4 Benzo (a) anthracene ND ND

5 Benzo (b) fluoranthene ND ND

6 Benzo (k) fluoranthene ND ND

7 Benzo (a) pyrene ND ND -

8 Benzo(ghiyperylene . .. .ND. . .. ND:

9 Chrysene - ND ND
10" Dibenzo (a,h) anthracene . "ND ND -
11 Fluoranthene ND 75000
12 Fluorene . ND 72000 .
13 Indeno (1,2 3-cd) py{ene ND ND
14 1- Memyinapthalene .- .ND - 570000
15 2 - Methyinapthalene ND 1180000
16 Naphthalene =~ .~ ND 360000
17 Phenanthrene ND 221000
18 Pyrene ND 36000




PAH Concentrations

in five Wisconsin landfills
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DISCUSSION
As seen in the two graphs abave, the wncmﬁaﬁon ef PAHS in oil filters is
expontentially greater than the concentratwns in t’hé{lé_'aéhate --sampies. The napthalene
compound had the :highes_t concentration in four out of the six leachate samples. However, the
filter oil sample’s highest concentration was found in 2-methylnapthalene, and napﬁla}ane was
the thn'd mghest cancentraticn Addmonally, some of the PAH compounds found in Ieachate
sampies were not dexected in the 011 ﬁlter therefore thas& cancentraﬂons are not atmbntable to
_used ozl arzd 011 ﬁlters Napthalenc sencantranons are hkely to be hnked t{) the amouat ot’ coal
tar fmm petreleum reﬁmng and coal processmg products whlch are dlsposed of in thc landﬁil
All of the landﬁlls.acqept_mdi_;smal_yyastcs.: L
Table 1 giires the phfsicﬁl pfopéfﬁés of ?olycycﬁc:.arémaﬁc hydrocarbons. The most
¢riﬁcai.'p£opértjv.' site&'for ﬂusresearch is. the ivaté’r solubmty of the cofnpounds. 1- ”
Methylnaptha}ene Z—Methyhlapmaiene, and Napthalenf: were the most watcr soluble .
| compounds ’Iherf:fore, the concentratmns of these three compounds in beth the leachéte and
filter oil sa;mpies (see ._da;;a_and __ gmph‘s"e;_}'_ ;_pr(:ymas pa_gg:s,‘_ particuiary for compounds # 15, 16,
and 17) shouldnctbedisregarded ’i’hé’p_ré?ib#s_lj menﬁoﬁéd_smdies yéﬂOMSd analyszs on
thé taxzczty charactensztzcs of theused oa} m 011 ﬁlters, however i:he PAH concentranoas and

water solubility characteristics were not sited.




Table 1:

Physical Properties _of'l’e_lyéjélié Aromatic Hydrocarbons

:Meitmg Pomt
i”(CeIcaus)

| _'Bmlmg Pemt
"'(Ceicms)

| _;_Water Solubﬂity B

Acenapthene

| 154, 21

|@2sc (mg/L)
3. 42 |

Ant}uacene o

1?8 24

" 340

Acenapthlylene

| 1522

1 80-83

ERED

Benz (a}
anthracene

p '2”28 o

ot s o

1 0.0057

-.Benz (a) pyrene

{252, 32’ s
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| }Benz o
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o ﬂum*anthene' N N e

s

e

Jooa

Benz: ®

BT
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perylene o
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~ ooos

- Biber;z @h)
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-Flupmnthgne
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3 '9 265 |
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e ;:.Indena (1 23
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| 240243

{ 2-Methyl
napthalexze

l2a1202
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A0S e
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100
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- CONCLUSION .. . .
Tha Envimnmental Prétection Agency and the federal govemment have presently..no.t
'con&dered used ml ﬁiters as a ha.rzardous wasta Used oil ﬁlters do noi demonstrate toxzcuy
charactemucs nor hlgh concentratzons of polycychc aromatzc hydrocarbons However, the
| _ﬁlreat of centammatmn from used oil and il filters mto our ground and surface waters anci ihe

:_- lack of iandﬁll s;;ace should push the state of Wlsconsm towards the promotion ef recylcmg

the steel and 011 fmmd in the filters

The water solubxhty prapemes and greater concentratxons of I-Meﬁﬂynapthaiene, 2- |
Meﬂﬁynapthalene, and Napthalene m lanciﬁli ieachate and ﬁiter oil sampics should warrant the
state of Wlscanszn to conduct further mvesugataon on the impacts of the pplycych:_a;qmz_ggq
'hydrccafﬁahs in lééchaté Given more time and reséurécé; | my researéﬁ .w.o.uld have mcluéed
-impacts on soxl redﬂcuon of adhenng materials, and a tune factor on the landﬁ]ls I would
:_'; _.3 '.:reseamh soﬂ sampies of the iandﬁ}is ina s1m1}.ar ma:;ner to the leachate smnple testmg The:
:state of Wisconsm is pﬁllmg matenals such as- ylasuc and paper out Gf the waste stream |
'}‘herefcrc, I baheve the 1mpact o:f less matenals m the Iandﬁn for the 011 to adhere to shauld
be anaiyzed Lastly, the 1m;3act nf txme on breakdown ef the PAHs in the hndﬁﬂs should be: o
..:..'.fgl}()wgd _ | o B o T
Regardless of the contamination impact of used oil filters in 1andﬁlls and ground and
3  surface watet, the state should pash for increased recycimg efferts of used 011 filters F:&rst,
:_ iandﬁil space is- precmns for all smies thcrefore matenais whxch may be reeycied shmaid be
eliminated from the landfill d1sposa} waste stream. . Secondiy, oil and steel ; are both va;{uablﬁ |
TESOUrCes. Racychng efforts muid reduce the use af v:{rgm ‘oil and-opena la:‘ge:r market fer -

used 031 products. Lastly, my research, along with studies around the country, do not




conclude that used oil has a negative impact on the environment. HoWever, I am not confident
that this research alone is the foundation to-overlook future impacts of used oil filters in

landfills, o
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USED OIL FIL.TER RECYCLING SURVEYS

Determining development for needeq recycling infrastructure
and markets to facilitate used oif filter recycling,
By: Stephanie Johnson
Universigy of Wisconsin - Green Bay
Intern - Sotid & Hazardoys Wasteé Education Center
May 23, 1997

Survey 3. Targeted at Wisconsin area used oil filter
manufacturing companies and oil changing service s
Goal: To determine how used oil fijte
used oil filters and why. Also, 1o determi
generators from recycling and if recyclin
mandated.

The results of cach survey are summarized in the following report.



SURVEY #1

were those already known to accept recycled filters or those who manufacaamproducts commonly
manufactured with processed filters, There were 28 respondents which represent a 40% response
rate. All graphs are representative of that 40% ﬂ)atmpcnd@d R o

Chart 1: Acceptance of Used Ol Filters A¢ Wisconsin Foundries
(Based on total number or survey respondents) '

- -Accepts Filters - s ‘Does NGt A(I:élélit_;_' '.
Filters

¢ It was determined that the
filters at their facility,

majority of Wisconsin area fauz_}d_rics_su{ytj;ycd do not use recycled -

) 'Iherefg;g,. the__s;_zwcy-‘rcsul-ts

were useful in identifiying the barriers causmg foux;driés;not to
purchase recycled filters, ... . .. Coco0 | -




Chart 2: Barriers Preventing the Use of Recycled Filters at Wisconsin
Foundries (Based on Total Number of Survey Respondents)

21% .

39%

Not Clean Enough

 Lack of information

The ‘graph mdxcates that a lack of - mfmmataon is the main reason used oil filters are not used
by end-use:s - -

It is important that a connection be made between the used oil filter processors and end-users
in order for the market to further develop.

Other factors stich as convenicnt collection aﬁd'dis.t.r.i'b.ﬁtion of used filters and a cleaner =
processing technique need to be developed.

Two foundries were identified that have used or currently are using recycled filters at their
facility.Purchasing : amounts of used oil filters are very large (approximately 20 tofis on an as
needed basis). Below is a table defining their responses to survey questions.




Table 1: Survey Responses of Foundries Utilizing Recycled Ofl Filters i
. (Based on total number of respondents) A b e i

Survey Q**'e's'ﬁ‘?‘ﬁi% .. |Foundrys .| Foundry#2

What type of processed filters -~ | Briquettes T T “Briquettes & Shredded

arc gocepted at this faciliey? | . S SN

| What uses are the recycled filters. Drainage Product | Regular Scrap Steel

serving at the facility? L o : _

| Problems that have been They poseafirehazard Environmental problems - the

encountered while using - ‘end product bas too much oil

- { processed oil filters. o e ke s

.| What changes would ould you | Decrease filter residue Somehow process filterto |
recommend fo better meetyour | - R R | remove oil and filter media. |

. Nofoundq!mgzdemxﬁed as using thcﬁ!tersas afuel sbﬁﬁ:e,'mbst likely because of the air
pollutants released when buming filters with large amounts of oil residue,

igned to determine what procedures

Because state law does not yet require that oil filtrs be recycled, . .
filersis still customer service focused. Ttis important for processors and collectors to
understand what end-user needs they must meet in order to maintain an operating business.

. Suwcyresuitsshowed that many famhnesprowdﬂco]icctxon, ira;gsporiatio_r_x and processing

services.  Still some only provide one or two of these services.

o at lﬁa;ét':-izz':'ligérs_.#ﬁet.rétndgfai. Aliprocessors andmiiﬁntersmnst, therefore require the same.
.+ This survey determined, not all processors or collectors require hot draining of the used filiers.

h of the first survey was used tohelp -



- Bervices,

“Inc.
Environm
ental
Services
People's
Fuel, Inc.

There are various standards that must be met for certain processors and collectors to

accept used oil filers from a generator. These may be specific amounts of waste filters, conditions..
of filter (crushed vs. uncrushed), or certain typcs af ﬁltcrs In addzuon, v:maus facziit:es that

responded have various end products.

Table 2: Wiscéixsiﬂ"f’?écessers, Coliecﬁii‘é,"éndj Tfanqur;_ets@ |
- _(Based on those who responded to the survey)

2201 -
Badger

‘Rd.

2315

Daniels St

1642
Raymond
Ave,

5200 State

Rd. 93 -

2021 36th
St

“Claire

Gty

Duluth

Madison

‘Stratford

Kaukauna

Madison

) Il:éyiﬁcnd .

Wis.
Rapids

MmN

Wi

W

Wi

53040
55816
sy

54484

54130

53704

53126

54701

54494

Teleptione

(414)338-

8487

(508§323-

@i8722-
2926

Operations -

Collector/
Tmnquf_ter _

Collecor

P" o _r’_.
Collector/

of

- Collection

55 gal.
drum

Aﬂ}f

d_rop_ off

collection. . -

30,55,110

gal. drums

o ‘;L ransporter )

(608)241-

3883

:{390}732- :
SO 5667

| ms_)c_ssv-
4198

{309)669~

5881

(6083221-
0714

{414}895-

3737

Collector/

Transporter

_:mesori
Collector/
 Trnsporter
-i’roc:cssorl ~55gals
- Coltector/ -

Transporter

Collector/ -
 Transporter

‘Processot!

Collector/

Collector/

55 gal.

30558l

Various
: dwms
;jsu'.cs 16
gal&up
30,55 gal

drum

- Transpotter ©~

Processor! - +S5gal

drum

.. Transporter. - 7 o

(715)836-_ '
8764

(715)423-
6180

.. Processor/. ...
o Collectot/
Tmas;}_{}{tcr L

Collector

ssgal

Drop off
collection
anly

Priceof
Co_ii_wtion- i

Varies

each filter

Vancs per

. drum size

$75.00/
drum .

$4ﬁ!$55

s1500

Varies
depending

- ondmum
size

" $109/dru

mandup

“Varies

- Naries.

$£0.50/
filter

Réi;iﬁréments of End

=_Coﬂecuen
' C‘.mshed &-
--;.uncmshed :
: '-:.ﬁlters '

- ;Oniy

uncmshed
drained "

filters:
Accepts all

filters - 0

Accepts all .
filters . E

e
: .'_pcrdmm _ofiltersin o o0

Acceptsall
Cfiltersin
dras
Accepts all
filters im..
drums’

Accepts all
filters i in
dmms '

'Ac:t:epts all

filters in

- drums

Crished &~
- upcriashed:
Cfilterson o

Accepts ail
filters

© Process

Product

- Shredded

pieces &

- separated
- mediafsteel

Donot
process

Briquettes

Do not

. Briquettes

Separated

" media &

steel -

Separated:

_ steel,

media, oil
Briquettes

Shredded

v opleces &
" separated

media/steel
Do not
process .-




All of the information in Table 3 s lmportant to geaérators so they 'ma:y dcie;min: what

management specmllsts may also use the information from Table 3 to help identify the best
processing and collection facilities fqr:_iuzgm;edgud-max;kct_s_; o TR

Survey on determined that only 14 % of the respondaats (foundries) felt that convenience

convenience is not 2 major reason filters are not used by foundries, the services offered by
processors and collectors are appropriate,  However, end users said that lack of information, and
enmnmentalhamds posed by the remaining oil residue Were primary reasons the processed

SURVEY #3

The last survey conducted was targeted at Wisconsin Gcﬂ__c'z_fg_tpm including cardca!ershtps

and quick fube shops. A total of 446 generators were surveyed in Wisconsin and 83 responses

Chart 4: Number of Useq Oil Filters Generated At Oil Changing
- Facilities (Based on i_otgi__numbgr_ of Respondeants) .
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«  The chart shows that most generators are disposing of less then 500 oil filters weekly.

s The large qzzantsty general:ors (ovcr SGO) are not recycimg

‘I‘he ob;ect;vc of tlus survcy Was to dctermme whax pmccduz*cs gcncmtom faliow when i
chspc:smg of used oil filters. - The first section of the survey focused on. evaiuatmg whether oil
filters are. typmlly recycled or treated asa soiid wastc aﬁer rcmcvai at a gcncrator s, faczhty

Chart 5' Metheds of Dlsposal For Used Oﬂ Fﬂters
. (Based on total number of survey respondents)

. The gtaph shows thax 77% of the fespcndcnis do not racycie mi ﬁiters gencratcd at their
facdxtics

In order to dwciop convement coiiectxon processas the survey. evaluated the processes
generators currently handling oil filters as a solid waste go through before disposal. It is important
to know how oil filters are treated before they are landﬂiied in order to understand what dangers
they may pose to the fandfill. - - :

The seccnd section’ ef survey was focused only on those respondents who mcizcated that '
they treat usec{ oil filters as a solid waste aﬁcr removal, As mentioned, Wisconsin dnes not yet
require that oil filters are recycled, but does require that the oil filters are hot drained or crushed
after removal. Hot draining of an oil filter is not effective unless it is done properly. The proper
way to hot drain an oil filter is fo puncture the filter anti-drain back valve and HOT deain for at
least 12 hours. Many respandmts mdzcated that ﬂiey are hot draining; yet not necessarily for 12
hours as mandated by law. The use of i improper hot drammg technique will leave larpe quantities
of ol in the used oit filters which will eventually settlé in the landfill




Chart 6: Number of Generators That Hot Drain Used Oil F iltel_fs_ B_efore
' Disposal as Solid Waste (Based on tot-al-number'ofrcsponde:';t's_) _
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Since over 77% of the generators surveyed indicated that ey donot recycle oil filters

Chart 7: Barners ?-révéh'ﬁﬁg Generators From Ré_(;ycling Use_(:i'-_:()il -
Filters (Based on total number of respondents). {1 N
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«  Most respondents mdicated that cost is a barrier. In order to decrease costs to
generators, a more profitable market must be developed to cover the cost of collection and
promsmg - :

. Laclc of mfannatxon was alsc iisted as:one {)f the. top reasons genemtars do not currcntly
rccycle used oil filters. Many generators stated that they were unaware that recyc!mg was even
an option, As with other surveys, this-may indicate that an educational campa:gn is necessary
to promote recychng asan alternative disposal method.

° Convanmoewas:he&xrﬁlargestbmertomycbngaﬂﬁitem Inordertoovcrmmethe_

semc&s for the gener}atér; assistance may be necessary from waste managcment s eci
others mterested in further promoting the recychng of used oil filters. e

. Alongwx&mosts manygeneratarsfbelﬂaattheywaulébemqmredtomseﬁ:ecostof
annﬂahangctosovcrmcychngcosts e

e Al of‘ these bamets may be meived w;th eﬁ:‘crts from markct deveicpmmt specualxsts waste
management s;mwhsts collectors and processors and state educators.

Those generators surveyed who indicated that they don’t recycle oil filters were asked if they
would support the recyclmg of ml ﬁltcrs If it was mandated ’I‘he results are prcsented in.Chart 8.

Chart 8 Weuid Generaters Suppert a Mandated Recycimg Program
Fﬁr Used 011 Fliters" (Based on total number of raspendents) S

Yes No

¢  Over half of ﬂwsg surveyed (55%) indicated that they would supperi aban on ozE fiiters froma
landfill.

Section two of the last survey was focused oa mose generatem (22%) who do currently
recycle used oil filters generated at their facility. This section of the survey evaluated how
generators are recycling oil filters, how they handle the used oil filters and lastly, how they recover
the costs incurred for paying collection and processing fees.




The same state laws apply to those generators that recycle oil filters as do to those
generators who do not recycle oil filters. The filters still must be hot drained or hot drained and
crushed. Chart 9 characterizes the disposal practices of used oil filter generators which recycle
used oil filters, e '

Chart 9: Disposal Practices af _Qenerators Wh:ch Recycle OllFxlters
(Based on totaij:z}:gmber of respondents) o

Punctures |
Crushes

Hot Drains

¥ 3 L

o 2 4 & 8. 10 12 U g g

* There were 18 respondents stating that they recycle oil filters, 56% of those respondents hot

drain and crush the oil filters. e
* 4% of the generators now recycling are not hot draining or crushing the oil filters leaving the
oil reidue o be reinoved by processors, e B
*  Ofthe 56% hot draining generated oil filters, only 3 of the respondents are allowing draining to

. oecur for the appropriate 12 hours or more. |

Cost of recycling used oil filters was listed as a barrier to thosethat do not yet recycle
generated filters. In addition, many generators fear a price increase would be necessary in order to
recover the costs ofrecycling. e '

. é:_gencmtqrs declared that they do increase prices anywhere fromSOSG to $2 for cach _ﬁ!tﬁfr.
that is disposed of, : ' ' T i

¢ 3 generators sta{cﬂ that they do not, at this ﬁfnc, recover the costs of recycling.

As with ¢ 105€ generators who do not recycle, coavemenceandcest are the two iargcst L

obstacles to recycling, Chart 10 describes the barriers ficed by those generators who do recycle . -

used oil filters.



Chart 10: Barriers Generators Encounter While Recycling Qil Filters
(Based on total number of respondents)

Cost Convenience No Barriers

Many generatars mdmated that cost is a barrier prevenung recychng afused oil filters
generated at their facilitics. The real ob,;ectwes of Survcy #3 were to determine why generators
don’t recycle and how. recychng can become more economical, convenient and overall beneficial to
all of those who are involved in the process. The last section of Survey # detcmmed how
generators feel an azi filter ban would effect their business:

Chart 11 summarizes the results.

Chart 11: Would ?arm:ipaﬁng In An Oil Filter Recychng Program

Have Less Impact On Your. Business If It Was Mandated"
- (Based on total number of respandests) B

56-.___
30 - |

Yes

An overwhelming, number (77%) felt that a mandatory filter ban would not decrease
economic impact of recyclmg on ihc:r busmess I oil filter recycling was mandated, all oil

. changing facilities would be required to recycle and pay collection and processing costs. Because

each facility wcuid be paying this extra fee, it is assumed that each facility would, in tumn, increase
prices.to Tecover the cost. It is possible that generators did not make that correlation while
responding to the question, or generators simply do not feel a filter ban would help decrease the

econemic impact of recycling. Yet, itis still important to recognize that 55% of those surveyed
would support a ban of oil filters from a‘landifill (Chart 8).
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Used Oil Filter Recycling Surveys: Determining Development for Needed
Recycling Infrastructure and Markets to Facilitate Used Oil Filter Recycling

Report Correction/Addendum

Issued February 4, 1998
Mary Kohrell, Recycling Markets Specialist

Chart 6 on page 13 of the report indicates that 59 respondents hot drain oil filters, while 6 do not
hot drain. Upon re-examination of survey results, it appears that 61 respondents said they hot
drain filters; 6 do not hot drain. The amount of time the filters are hot drained varied in survey
responses as follows:

. 12 hours or less - 28%, or 17 respondents
. between 12 and 24 hours - 47.5% or 29 respondents
. over 24 hours - 24.5% or 15 respondents

It should be no_ted_ﬁﬁ}lat_ responses to this particular survey were limited. It is possible that survey

- results are skewed in favor of those generators with good filter handling practices. -

: Coliaborating UW Institutions: UW-Green Ba ¥, SHWEC and UW-Extension provide equal opportunities
UW-tMadison, UW-Stevens Point In employment and programming, including Title IX requirements.



. MOTOR VEHICLE OIL FILTER RECYCLING DEMONSTRATION PROJECT

fohn..L. Koﬁefes, Director and o
.. James A. Olson, Waste Management Specialist
... lowa Waste Reduction Center, University of Northern Towa,

- Cedar Falls, Iowa, S0614-0185

+ 88% ot residal ol conne n wato motrveil s sy
management. Of this, approximately half may be recovered through simpl Afilter inversion

- and draining. The remaining oil contained iﬁ-fhe'f‘dr_'aiaéd"fﬂ;&r’canistgf-mayfbe recovered

oy eompaction in a hydraulic press. “The ol remaining in the fites (125) sepeae to be oil

. that has been absorbed into the actual filtration media and is not available for recovery as a
free liquid. Recovered oil and filter canister metal were tested for 2 variety of environmental

- parameters and can be recycled through existing ol and scrap metal reclamation markets. -
Recyeling of the oil saturated filtration media may be possible through Jincineration for energy

proper vehicle maintenance (i.e. servicing seals, piston rings, and valves in accordance with -
manufacturer specifications). Waste generated by motor 0il changes and filter replacement is a direct

recycling industry,” However, the used oil recycling industry does not, at the present time, lend itself
to collection and recycling of used oil filters/ With few exceptions, federal and sta
not address the hazardous/non-hazardous nature of used oil filters, nor do they mandate specific
management and disposal practices. Due to lack of regulatory direction and the unavailability of cost
effective recycling options, most used oil filters are disposed of in municipal landfills. The residual oil



contained in the filters may potentially leach from the landfill and into ground and surface water
sources, This study offers alternative waste management techniques which will reduce or eliminate
harmful oil introduction into iandﬁils due to common used ml filter disposal practices. Specific areas
addressed in the report include:. o

(1) Used oil recovery. &Qm 011 ﬁiters by snnple mvesszcn and draining.

(2) Used oil recovery: from oil. ﬁiters by compaction: using a commercial, hydraulic oil filter

press (a partial list of filter press manufacturers is'enclosed a Appendix 1).
(3) Potential means to recycle the by-prodacts generated from the oil filter compaction process,
. namely the recovered oil, metal camster and 011 ‘saturated filter media.

MATERIALS AND ME’IE—IOBS

The oil ﬁlter dramage _ph,ase of the ymjea:; utﬂzzed a:sed 011 ﬁltezs celiected from two automobile
s&mce centers _'I‘he ﬁitars were. carefuiiy mﬂm to mntam the quanmy of ml prw:nt m the filters

 into v
_ i en cempacted in the oil ﬁl_t : pms as a means te detmne the quanmy of
recoverahie oil remaining in the: filters after simple drain

“Mechanical prec%s‘xﬁg (hydra;zhc comgactlon) was ampllshed usmg a ModeI PZOG Ohe;g Oil
inter Press (Speci- catx ns ar -méluded as Appendxx 2} Appronmateiy 1200 used 0:1 filters were

_ _ -Cempacted ﬁlters were we:ghed a:zd _
' "measured agam 1o establish perfamance data '{he rmvered oil and compacted filter canisters were
collected for subsequent processing and/or: recyclmg

Three ‘separate containers. of recovered oil were. caiiceted durmg the course of the project. Each
container. was sampled for. iaboratory:anaiyszs _Based upon review of the: iabcratery data, the 011 was_
wilected by a permitted. oxi ) y fo 'mcyclmg as an alternative fuel or for re-
] | ni: e traxaspoxted to a scrap metal yard where they were -
id { ter med:a omponents. The separated mietal was combmed with
other scrap ‘metal sources for 1g. - Filter media (oil saturated paper) was sampled and tmted for
RCRA hazardous waste characterzstxc and state landﬁii acceptance parameters. These data were
evaluated inan effert ta suggest possﬁ)le racyclmg optaons or. appra;)rzate dlsposai means '

e _REGULATORY REViﬁW

Ge.neratars @f solid waste. are wquzred'zo determma the h&zardazzsln@nwhazard{ms nature of eaqh
.waste material in camphance with Resource Rewvery and Conservation-Act (RCRA) regulations.
{Note: solid wastes are defined as solids, hquzds and oontamed .gases). - The: hazardausfnon%azardcus '
determination: ‘may be condacted zhreugh iabaratory anaiysxs or. thorough knowledge of the waste o
material; ‘Wastes are ‘defined as hazardﬂus thmugh spec:ﬁc EPA izstmg or: :f they exhabit cne er more
of the foﬂowmg x:haractﬁrzsttcs ' P _— . S

. -:Igmiab;hiy

. -.'--Cmrosmty
-+ Toxicity:

+ - Reactivity -




E 3

' Spemﬁc iaboraterypratccolshave beenestabhshed to test waste materials for_ﬂxesg'
characteristics, Toxicity is evaluated using the Toxicity Characteristic Leaching Procedure (TCLP)
laboratorymethod The TCLPlsaxzmdzrect tueasure of the contaminant fevels contained in a waste

test results show any of the 40 parameters in excess of the corresponding regulatory limits, then the

waste s hazardous due to toxictty.

Cadmivm ~ 2ppm maxigum

Flash Point =~ 100°F minimum

Tﬁta}'fHangens 4000 ppm maximum B
theused oil does not meet the specifications, the facility recycling the oil must do s0 under EPA
approval and regulation. .. . ... .. . - Fap i e GLR0 WS R

The hazardous/non-hazardous determination based on the TCLP is a relatively straightforward

Cisoused e peste ypes. Howerver, TCLP testing of oi saples is probleratie. s way -
discussed late, T exgons 2 Sbtained from analyss ofthe ol iter filtration meia reported laboratory

Leonard ﬂaﬁed-Aqus_t_ 1, 1990: -

“There are situations when the laboratory is asked to perform an ihap;jfopﬁaté test. "I‘he
TCLP was not intended to be applied (o oil or solvent matrices. The matrix itself ig probably



hazardous and can cause a flammability-or explosivity characteristic test failure. Your client
will be betier served in this case by assuming his wastes to be hazardous, ‘since the iaboratory
....Cannot demons;:fate non-hazardousness with the TCLP for these: materxais Possxbly, if the.
o t.reaﬁnenﬁ yeur cimnt mtended were mcmerauoa you weaid appiy ’I‘CLP to the ash" -

'Althngh the EPA ssates that the ’I‘CLP is mappropuate for mi and selvent based wasted 1t is the -only
method available at the present time for use in determining the hazardous/non-hazardous, characteristic

for toxicity. A memo from S. Lowrance to R. L. Duprey (dated October 30, 1990 and enclosed as

o A;)p "dnt 4} addr%s&s the regulatery detemunatzon an used 6il ﬁiters In summary ﬁae memo states

"If the (wsed oﬁ ﬁltex) geaetator recycies both tha used cﬂ and metal yx:au do not awd to test
. _j {for the: foxicity characteristic) because recycling of both: types cf matenais are exempteé
o '_jffzom 'haza:dous wasie rsgulatmn as dzsmssed beiow _ :

. Assumg'a ;zsed cﬂ ﬁi:ar exhlbxts the TC (texzcity chamctenstxc s deteﬂmaed by TCLP
testing), yo iiadfmqumd whether the act of crushing filters is regulated (hazardous. waste)

“treatment or exempt recycimg Generaiiy, the types of used oil filter crushers you dcmribed
would not be regulated if the used oil was being recycled (see 4{3 CFR 261.6 (2)(2) (in) and
(a) (3) (ifi)). That is, since the purpose of the crushing is o remove the used oil for
recycling, we view the crushing to fall within the used oil recycling exemption. The crashmg
may be performed on- or off-site, for profit or not. The determining factor is whether the
used oil will be recycled.” The filter maybe shipped off*sate for cmshmg under zhe used mi
exemption, providing the oil i is collected for recyclmg -

_ “However, as des<:ubed next, a dramed or_crushed ﬁiter:zs.-censzdewd scrap metai and scrap

""i’he scrap metal recyclmg exempt:en'xn"d,{) CFR 261 6{a} (3) (' v) is app!zcahie to used 011
filters (scrap metal) that are going to be recycled. Hewever an undrained o: uncrushed ml
:-ﬁlter wouid contam t{}G much oil to quaizfy far the sc:rap metal exemptaea :

"'."’I‘o zncrease ti_xe'p"' babiilty :hat the used 0i _ﬁlter Glazardous scrap metai) wnii quailfy for

e serap. metal 1 i e’:’cempt;on, the ganeratar or recycling facility should drain (gravny}

¢ filter for'an amount of time sufﬁment to.ensure that 4l free-flowing oil is removed. The

amount of drain ‘time will vary based on a number of variables, including the size of the filter

and temperature (both ambient and that of the filter). Alternatively, the generator or

recycling faczixty could crush the oil filter usmg the mﬁsi apgrepriate crusi'amg method that

--w&ii ferce excess rw_g;iual oxi fmm the ﬁiter.. 3 ; the égencx Y
: cling d 0 1 fi !ters 0 he o

_ exemgtxo (und%rlmmg amphasxs added)
= If the cmshed or éramed ﬁiter wzii be recvcied ;t is: nnnecessarv 0 determme whether :t
-+ gxhibits the TC toxicit: 'charactersstic _because the. s¢rap metal exemption is annhcabie _
(uﬁderixmng amphasis added) It. wouid alsca i:-e unn&cessary 0 mamfest these used ail fiiters
* if they ' will be recycled. However, if the filter will be: disposed of; the generator must

determine if it is hazardous under the TC..... Non-haz,ardous waste fi Iters may be dzsposed in
a Submie D faczkty (mumczpai iandﬁii} SRR TR BT




RESULTS

recovered oil. The drained filters were then compacted (as discussed in the following section of the
report) and weighed a final time to establish the volume of recoverable oil remaining in the filters after

drainage. The volume of oil recovered, through both drainage and compaction, totaled approximately

9 fluid ounces of il per filter (mean value),

vengare L 2 graphical represeaation of average ol recovery volumes versus tine for of filter

CATR

OF Recovery, fluld ounces

Droiroge Time, hours

12



A similar study using 12 automotive filters and a S minute drainage time was conducted by the
Minnesota Technical Assistance Program (Lieb‘i 1990) A data summary is shown in Table 1.

'I‘able 1 - Used 011 recovery from filter dramage and compactzon i

'?arameter _ I '
' 'Vuinmeofoﬂ contained in 15 21 _  - o
""" - the filter ‘when removed - : _(mean = 11 oz)
fromﬂwvelncle :" o e bt
o -Vﬁlumeﬂf{)ﬁ Tecovered by 09_16 e 39%

drammg f{ar S mmuta;

o .Velume of oil removed by . 12-13 : . . _'38% 3
drammg and'fmmpacuonf:__ B T TR

: :Vcinme of oil ramaanmg m s
- filters after being
drained and compacted

124 .d'f'_.me._to_ial)- .

* The filters seemed to drain more completely when they were tipped-at an -
angie rather than inverted upright.

_ In at_mn to the total ozi remammg ina filter: after removal frcm a vehlcle the Llebi study

'faund- an average of 39% oil- ‘Tecovery utilizing drainage for 5 minutes, with an additional 49%
recovery obtained through filter compaction, for a total of 88%. The remaining 12% was not
ava;iabie for recovery through th&se two means

o 0:1 recovery throu h mechamcai ( m' 3<:t1 n_-_— A tota} ef 1181 used oil ﬁlters were processed

{cc)mpacted} durmg Phase 20of the pro_;ect ’I’he sample population was divided into three, size- :
dependent categories in an effort to represent’ filters that would be removed from aut@mobﬂfsipackup
trucks, mid-size trucks, and large trucks or agricultural/construction eqmpment Table 2 provides a -
summary of oil recovery data resulting from compaction. :

Table 2. - Used oil -tecqvery from filter compaction

-Eilter Category Initial Canister Volume __ Recovery Range -Raéoyerv Mean

< Small <50 cubic inches 0.01t0 162 floz. 2.9 floz.
Mediam. . - © 50t 200 cubic T 0010 52.6 ﬁ,'oz'. 6.5 ﬂ.oz...
inches

Large _>200 cubic inches -~ 4.3t034.7 floz. 21.7 floz.




Table 3 illustrates the estimated number of used oil filters. generated in the state of Jowa and the
quantity of oil that enters state landfills due to _ﬁonep:o@s_ggi;'_zﬁltets._ -As shown, approximately 6.6
~million used oil filters are generated per year from the servicing of registered vehicles and farmi——
tractors in the state of Towa, These filters contain an estimated 399.000 gallons of used oil which are
capable of leaching from the oil filters and into ground and surface water supplies. Using filter
drainage and compaction, 88%, or 351,000 gallons of used could be recovered in Towa.

Ave, Registered Total Miles per No. of Volume
Motor mileage’  in 1989 _ miles coofilter . filters - of off®
vehicle __ (mi/yr) (millions) _ {millions) _change® (millions) __ (gallonsy

Cas 10000 1845 18450.00 . 5000 3690 13565

Buses 8800 0009 85 - 5000 0016 = g4

Light 11,800  0.565 6,672.16 . 50000 . 1334 - 67.807
e aude

Heavy 12,900 . 0.103 1,321.55 5000  0.264 13.430

Semi- 61,000 0007 . 447.20. - 010,000 - 0045 73575
ctwcks oo 0 S T T e

. Total . . Runhrs. - No.of  'Volume
o7 Ave.rn* runhis per filter filter - of ol
Farm Number*  hrsfyr (millions) ~change® changes (gallons)
-tractors S - ' (millions)

 Lessthan 79,062 400 31.62 100 0316 16,070
4OHP. B
Greater 232330 400 9293 100 o929 157,405
4OHP,

Subtotal | o : C L2246 113475
TOTAL 6595 398735

* Source of data - Vehicle Fleet Summary, 1989, Iowa Department of
Transportation

* Estimated SR

? Volumes were calculated using small and medium filter oil recovery mean
values for cars, the niedium filter recovery mean for buses and trucks,
and the large filter recovery mean for semi-trucks




* Source of data™- U.S. Census of Agriculture, 1987 i
- *.Source of data - John Deete Marketing Division o .
8 Volumes were calciilated’ using the medium ﬁlter recovery mean for o
. tractors less than 40 H.P. and the lafge ﬁ!ter_reoovery mean for L

tractors; greater thau 40 H P ' . )

In addition to beneficial oil extraction and recovery,. spacxal volume reduction: was also... .
accomplished through compaction: ' As'shown in Table 4, an average 73% volume reduction was
obtained through compaction.

g Table 4. - Oil filter volume reduction '

- Total volume of filters before processing = 56,347 cubic inches
.- To:tai.voiume-ofﬁifters after processing " = 14','9:73' cubic inches
- Individual filter volume reduction range = 541095 %

Percent reduction in the total volume of filters . =13%

This mean volume reduction would résult in an estmte& 4900 mlbxc ya.rds Gf landﬁii or storage space
savmgs per year in: the s{ate of iowa KRS R . _

y;;grcduct recyc!abuzgz 'I’he finai prsject phase evaiuated recycimg options for zecovered oﬂ
and the compacted filter canisters. Oil recovered during compaction of the used oil filters was
collected in three containers. A separate sample from each container was submitted for "used oil

speczﬁcat:en lab@ratary ana!ysm A hst of the test paramcters and the iab@ratory results are shown in
Table 5. - : ; _ .

Table'S. - Recovered oil test results

RCRA

Parameter Range Mean Reguiat@ry .. Units

_ S Lzmzts - .
Arsenic 0.030 - 0.450 G.181 5 ppm
Cadmivm =~ 0.20 - 0.70 <0.50 2 ppm
Chromium (total). <0.50 - <1.2 <0.73 10 ppm
Lead 12 - 60 31 100 ppm
Flashpoint - >200 > 200 100{minimum) °F
‘Total Halogens 483 - 926 666 4,000 - ppm.
Benzene 20:8 - 830 B0 e NAT ppm

“ As defined for specification oil
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The compacted canisters were processed through a scrap metal shredder which resulted in the
separation of canister metal from the filter media. The recovered metal was essentially "oil free" and
acceptable for incorporation into the existing scrap metal smelting market. A sample of the filter
media was collected for laboratory analysis. . A list of test parameters, laboratory results, and RCRA
hazardous waste limits are provided in Table6, - .. = e

o Tabieé - Testmsultsfer shreddedeﬁ filter canister filtration media
Pummeer Vb Reus  ReuonyLimt —Uni

TCLP-Amsenic . 003 s . . mg/l
TCLPBarium <20 . . 1000. . mgh
TCLPCadmiom . 0.09 e
TCLP-Chromiym = <010 = 50 S mgh
TCLP-Lead 12 5o “mg/l
TCLPMeccry <0005 - gp | - mg/l
TCLP-Selenium - <001 g0 “mg/l
CTCLPSilver <002 50 ‘mg/l
TCLP-Benzese <0.01 0.5 mg/l
- TCLP-Carbon Tetrachloride  <0.01 0.5 . o mgll
TCLP-Chlorobenzene <001 . - 1000 Cmgh
TCLPChioroform <001  .gp | mg
TCLP-1.2-Dichloroethane. <001 ... .95 - - omgl
. TCLP-Tetrachloroethylene . - <0.01 .~ - . 07 e
TCLP-Vinyl Chloride <0.10 0.2  mgh
. TCLP-Methyl Ethyl Ketone — <0.01. - . © 2000 ‘mg/l
(TCLP-Ryridine . <050 . 5o o mgh
TCLP-Hexachlorobenzene ~ <0.50 -~ - SRR 5 B o omgl
TCLP-Hexachloroethane ~ <0.50 SRR X S i mg/l’
- TCLP-Nitrobenzene: - = <0.50 2.0 -mgfl
TCLP-Cresols, Total - <050 = 2000 - mgll
. TCLP-Pentachlorophenol ~ <2.50 o 1000 o mgn
- TCLP-2,4,5-Trichlorophenol . <0.50- L4000 . mgh
TCLP-2,4,6-Trichlorophenol < 0,50 200 o mg/fl
TCLP-1,1-Dichloroethylene  <0.01 0.7 mg/l
TCLP-Hexachlorobutadiene ~ <0.50 0.5 - mgfl

R

Oil/Grease, Solid 49 SRR P
Solids, Total . .. . qp. 1 e
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DISCUSSION _

Pm;ect rﬂesnlts mdmate an estzmted 400 {)G{) gaﬁons of used oif enters Iawa landﬁlis each year
due to-used motor vehicle oil filter disposal. - Due to the adverse health and environmental effects .
attributed to- improper disposal of used oil and its cantammants altcmauve disposal andler _
tmplementatzon of oil filter recycling opportunities appear warranted. ‘The first step is to reduce the
quantity of oil remaining in the filter at the time of disposal. Project results indicate that as much as
55% of the free liquid oil contained in filters 1 ‘may be recovered: through simple: dtmnagc at the service
center, 44% of which is recoverable within a 4 hour dramage geriod ‘Research (Liebl, 199{)) shows
44% free liguid oil (39% total) is recoverable after'a’5 minute drainage period provided the filters are
tipped at an angle. _ Altheugh similar oil recovery quaﬁnhes were observed in both studies, the
MnTAP study ymidad a significantly greater recovery rate (e g. volume of oil recovered per unit
time). The MnTAP study was conducted at the vehicle service center, ' Filters collected in the Jowa
Wast:e Reductmu Ccuter study w&re transported to’ a pzocessmg sna whereby severa} days may have

| '(}xi ViSCQSlty, deﬁned as the ;arcperty of a. ﬂuxd to. rmst ﬂow is a fanctmn {;f 1emperature It is
hypothmzed that the mereaseci rate expenenced in the MnTAP smdy was dﬁe, in. part, to decreased oil

acdémphéhed by piacmg the filtet at an- angie whlle drammg rather than semag it verimaily, _Th:s is
also. a practical conslderatma bsca%:sa it ‘allows the oil to dram w:ﬁx mmlma} vacuum hreak or.

ﬁiters Data show compaction provides removal of the ﬁaai 45% of the recaverable o"j "(ﬁ*ee liquid)
temaxmng ina “dramed” ﬁiter Total 011 recavexy usmg compactmn (or dramage'followed by

stc}rag_ aontamer space savmgs o

Laboratory analysis of oil recovered from used oil: ﬁitars suggests the: oil wﬂi meet current RCRA
parameters for specification oil. This dwgnaimn provades for reduced: reguiatory constraints zﬂd
greatly enhances the cost/benefit ratio for recycling used oil: In addition, the canis!

: demonstratxon pmwded an acceptabie metal for reclamation through commercial sme

: oratory. data generated from analysls of the sh:edd&d oil ﬁitratzon media showed 'zzo s
15 Tevels of the major parameters of concern, nameiy arsenic, cadmaum chrommm iead and
benzene, This data does not however, provide adequate documéentation to define the media as Ton-
hazardous due to the reported detection levels for 2,4-dinitrotoluene, hexachi@robenzene and’
hexachierabuiadzcne being equal to.or: greater than EPA’s TCLP regniatory levels. Addltmnai testmg
and/or more sensitive testing techniques must be 1mplemented to makﬁ @ vahd hazardousinem s
hazardcas deiermmatm for the ﬁltration media, e .
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Appendix 1

Listing of Qil Filter Compaction Equipment Manufacturers




Qil Filter Press Manufacturers

United Marketing International, Inc.
P.O. Box 989

Everett, WA 98206-0989
(800)848-8228

Morris Enterprises

2393 Teller Rd. Smte 108
Newbury Park, CA ?1320
(800}833~

Ecasoive Cerporatzoa

/ 425 Conestaga Road :
Wa,termo Ontario, Canada N2L 4C9
(519)?25—3222
(800)927-8749




Appendix 2

Oberg Ol Filter Press Specifications






