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EPA’s 33/50 PROGRAM
- COMPANY PROFILES,

This Company Profile is part of a series of reports
being developed by EPA to highlight the accom-

- plishments of companies participating in the 33/50
Program. The 33/50 Program is an EPA voluntary
pollution reduction initiative that promotes reduc-

_ tions in direct environinental releases and offsite .
transfers of 17 high-priority toxic chemicals. The
program derives its name from its overall goals —
an interim goal of a 33% reduction by 1992 and
an ultimate goal of a 50% reduction by 1995. The -

“program uses 1988 Toxics Release Inventory (TRI)
reporting as a baseline. In February, 1991, EPA
began contacting the parent companies-of TRI
Jacilities that reported using 33/50 Program
chemicals since 1988 to request their participation -
in the 33/50 Program.: As of November, 1995,

: nearly 1,300 companies had elected to participate
in the Program, pledging to reduce emissions of

* the 17 target chemicals by more than 380 million

. pounds by 1995. Companies set their own:reduc-
tion targets; which may vary from the Program’s -
national 33% and 50% reduction goals

- Industry exceeded the 33/50 Program s interim 33%.
reduction goal by more than 100 million pounds in

 1992. National emissions of Program chemicals
were reduced by an additional 100 million pounds
in 1993, bringing total reductions since 1988 to
more than 685 million pounds (46%). *Facilities’ TRI projections suggest that the Program s iltimate 50%

- reduction goal will be observed to have been achieved or exceeded in the 1994 TRI data, a full year ahead
of schedule.- The. 1,300 companies enrolled in the 33/50 Program have accounted for most of the Progra-
m’s pollution reductions. Representing just 15% of eligible companies and owning only a third of the facil-
ities reporting Program chemicals to TRI, participants are responsible for 78% of the reductzons since
1988 and 98%.of the 100 mtllzon pounds reduced in 1993.

EPA is commztted to recognizing compames for thezr pamczpauon in 'the 33/50 Program and for the
emissions reductions they achieve. The Program, issues periodic Progress Reports, in which participat-
ing companies are listed and highlighted. In addition, Company Profiles, such as this one, are being

prepared to provide more detailed znformatton about how companies have achieved their emissions
reductions. Information presented in these profiles is drawn from a number of sources, including the

- company’s written communications to the 33/50 Program extensive interviews with company representd-
tives, the annual TRI reports submitted by the company’s facilities ( zncludmg Pollution Prevention Act

" data reported to TRI'in Section 8 of Form R), and, in many cases, site visits to one or inore of the com-
pany’s facilities. -Mention of trade names, products, or services in this document does not convey, and-
should not be. znterpreted to convey, official EPA approval endorsement, or recommendation.

Copies of other 33/50 Program Company Proﬁles as well as Reductzons Hzghltghts documents - ,
summarizing all of these Profiles, may be. obtained by contacting the Program as specified in the box
below. In addition, all written company conimunications to EPA regarding the 33/50 Program are avail-
-able to the public upon request .

" 33/50 PROGRAM COMPANY PROFILE: EATON CORPORATION
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SUMMARY

Corporatton reduced releases and  facilities throughout the U.S., four are pre-
transfers of 33/50 Program chemzcals . sented in this company profile:
by 1,791,000 pounds, an 80 percent reduction ¢ '
from the 1988 level of 2,242,121 pounds. -
These reductions included the complete elim- ® Elimination of the use of chlorinated
e : ' degreasing solvents : ‘
ination of releases and transfers of methyl t
ethyl ketone, tetrachloroethylene; and xylene ~® Establishment of a chromium waste v
(mixed isomers). Data provided by the . exchange program
Company detailing 1994 releases and trans-  ® Substitution of powder coatings for SOl‘
fers includes an additional reduction of vent, based P aints.
approximately 49,000 pounds, bringing the
1994 total for‘the company to 401,000 pounds.

‘v B etween 1988 "and 1993, Eaton( B} Of the manj) projécts implemenr’ed at Eaton

Metals reduction from grinding swarf

" These Jour projects have resulted in significant
reductions in releases and transfers of
chromium, nickel, 1,1,1- trzchloroethane and
‘ ‘trzchloroethylene

COMPANY BA’EKGR‘O'U’N‘D . t_ o E.T-N

ucts for the automotive, industrial, commercial, and military industries. The
company is divided into five busmess groups each manufacturing and mar-
‘ketmg a number of products

Eaton Corporatlon is an ongmal equipment manufacturer of engmeered prod- '

d ‘Cutler Hammer AC Drlves torque brakes and press’ drlves motor control Co
. centers, safety switches and panel boards; :
. Automotwe Component viscous fan drives, hydrauhc 11fters air control prod-
ucts and engine valves;
® Semiconductor S emalt Systems: rmlltary and corrnner01al aircraft, a1rcraft
components, relays, switches, high performance switches and keyboards, pres- |.
’ sure and temperature transducers navy and marine motor controls; .

33/50 PROGRAM COMPANY PROFILE: ‘EATON CORPORATION




Transmlssm‘ Irrfgunﬂ(z!\?xgn )
Divislon ' % Serwces :

s ) F A
z %

| Ao

| & Forge
el ‘ it Brake ~ Division

Automotve ¢ § ' IKU
Hydraics Controls - Producls
Division Division  § + Division

Controls
&

3

Hydqullcs : phite T Appli;‘nce

H

Spodally | | Pl
acial : ucts
(?ontmls  Divislon Technologies §

Division

s ml. . et D. Py
Eator! conce!uctor ! e
Worldwide Soot ; e ‘
| ; peclalty ! "
{iOperations Systems Aerospace |} Semiconductor
Cantrols £ Equipment
Division Operations

Torque

g:\r"charger Control
ision Products

' Division

Automotive
o b

{4

£
z

Suspengion
Dxies{on

Power o

International Distribution Challenger

Division Components - Elactric
Division

7 ottt it AR

% ‘ ; 3

‘ . Power Sales |
Industtal Distrbution &

Division Assemblies Distribution
Division D:vnsxon

@ Controls & Hydraulics: mdustnal clutches, golf club grips, molded rubber
- products, electrochemical controls, thermostatic controls load cells, hydraulic
motors, and air conditioning control components;

- ® Truck Components: medium and heavy y truck axleé medlum to large steel

forgmgs, medlum ‘and heavy truck transmlssmns

HHHH\N\H\HHHH\H\HH\HHH\HH\HH\HHH\HHH\HH\HH\HHHHHHH\WH\N\H\iHNHH“‘“HHHHH }H\H\H\HH\HHH\HH\HHHHHHHHHHH\HHHHH\HHHHHH i M o ! ‘\“uumumuumuumuwuuuuwnwmmmmﬁ‘

il
i o i




BN
i '

Exhibit 1 shows the Company’s five business groups, including the major classes.

of products manufactured, but is however nota comprehensrve list of Eaton’s prod-

ucts or d1v1srons

Established i in'1911, Eaton empons 50, 000 1nd1v1duals in 17 countries. The company‘

is headquartered in Cleveland, Ohio and has approxrmately 80 manufacturing facilities’
across the United States, Canada, and Mexico. Inaddition to these manufacturing facil-'|

ities, Eaton has one manufacturmg center and three research centers which are involved

in technical research for the company. including bu11d1ng prototypes and providing man-.

ufacturing consulting. The research centers are: Greentree, PA, which i is engaged in
heavy-duty electrical switch research; Milwaukee, WI, which is involved in medium-

duty electrical controls research; and Southfield, MI, which conducts automotive’

research. The manufacturing technology center in Willoughby, OH performs hands-on

engineering technology research. The Willoughby, OH facility also has an on-site trammg‘

center where company -wide tralnmg programs are conducted

: Eaton s revenues for 1994 were $6 1 brlhon and are expected to increase beyond $6 5
billion in 1995. Eaton’s acquisition of Westmghouse Electric Corporatlon s $1.1 billion
Distribution and Control Busmess Unit in January 1994 resulted in an increase in
Eaton’s revenues of about 25 percent ‘ .

ENVIRONMENTAL STRATEGY

N

in numerous other activities aimed at protecting the environment. The Eaton’

' In addition to participat’ion in the 33/50 Program, Eaton Corporation is involved
Environmental Strategic Initiative (EESI), officially begun in 1993, is a waste |

minimization program designed to. 1dent1fy technological alternatives to reduce or
eliminate releases of hazardous chemicals to the environment. By reviewing reg-
ulatory requirements and examining the large quantity of chemicals released at its

facilities, Eaton has identified specific processes which may be altered to reduce

or eliminate releases of certain chemicals. As part of this program, Eaton is funding
in-house as well as external environmental research to develop alternatives for selected

chemical processes. The budget for this program was $700,000 in 1994, and is pro-

‘ Jected to be $745, OOO in 1996.

In 1993, Eaton adopted Worldw1de Env1ronmenta1 Health ‘and Safety Gu1de11nes
which are designed to provide environmental guidance for Eaton’s facilities. The
guldelmes contain a list of recommendations for improving environment, health, and
Asafety in and around Eaton facilities. The recommendations include: methods for
improving materials and industrial waste management handling, design of a strategic

plan demonstrating a proactive approach to waste minimization, and guidelines for con- ‘

ducting industrial hygiene surveys-on a regular basis. To encourage facilities to comply
‘with the guidelines, Eaton conducts audits of its facilities to ensure they are in compliance

with env1ronmental regulatlons Each facility is audited every three years; the first-audits.

began in 1990. These initial audits were conducted by outside consultants hrred by Eaton,
“but the Company is now training plant environmental managers to conduct future
“audits. The facilities that did not meet compliance requirements, were required to come
into comphance as rapldly as possible. Eaton is now beginning its second round of audits,
focusing initially on those facilities with significant releases and transfers of 33/50 Program
» chemicals. This second round of audits is designed to identify means by which compa-
nies can reduce or ellmmate their use of 33/50 and other potentlally hazardous chermcals

- 33/50 PROGRAM CoMPANY'Bnor;'ILE: EATON CORPORATION

anton Corporatlon is

“"an original equip-
“ment manufacturer

of engineered prod-
_ucts for the automo-

. .tive, industrial, com-

mercial, and mllltary ‘
mdustrles.

The Eaton
Environmental
Strategic Initiative
(EESI) is a waste
minimization pro-
gram designed to
identify technological

. alternatives to

reduce or eliminate
releases of haz-

. ardous chemicals to

the environment.
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“and Safety Guidelines,
I envfronmental actrvrtres "The company holds an envi-
mental conference every 18 months where environmental managers from Eaton’s
. cilities convene to obtam trammg and to share the as ¢ Eemrng environmental
nyfng é?‘PP" oval for " jssues affecting the company and new technologles Eaton staff have also developed
duction of al patented processes for eliminating solvent usage in the cleamng of metal parts

sing water in place of traditional solvents

¢Because of the Company’s commitment to environmental prdtection, Eaton and its
tfacilities have received numerous awards for their efforts in pollution prevention.
‘Recogmtron that the Company has received include, Governor Awards for Pollution

revention in Ohio, Tennessee North Carolina, Illlnors Nebraska and Oklahoma, as '

}N W """"‘\\\\\\\\\\\\\\WWWWWWWWW “W""""""""“WW“W“W“NW“W WWUWWm\\\\\\\\\\\\\\\\\\\\‘\\HHHHNHHLHHH\HHHHHHHHNHHHHHH il I H i < s Baf Y haS adopted a pollcy of denymg i
g ‘ ‘ Cesse ocess changes into their facil-

y established to prevent processes that generate hazardous ‘waste from being
toved, but has since been extended to include 33/50 Program chemical releases and
11 The policy is enforced through financial controls, as a corporate envi-

ntal m ager must approve a11 approprratlons for new equlpment or other acqui-

ypany has used this policy ‘on several occasior
transfers of 33/50 chem als. For example, an Eaton facility in Mexico .
the 1n. allatlon of a new painting line that would ~ ~ -
The facility was informed
t would not receive funding for this project until it developed a process that did
not inivolve the use of paints containing 33/50 chémicals. In another instance, one of
 Eaton’s competitors, Rockwell, began selling painted truck transmissions. Eaton, which
sold unpainted truck transmissions, decided that it was imperative to
T Sainting its truck transmissions to remain competltlve 'Beécause of the Company’s
‘ introducing 33/50 chemicals into new processes, Eaton chose to develop
: able water-based paint with a salt spray in excess of 500 hours. Researchers at
aton worked on this problem for many months and eventually ‘developed a water-
paint that would withstand-severe ‘conditions. As atesult of these efforts, truck
a I transmissions are now being coated using a water-based paint at Eaton’s Shenandoah,
"fowa; Kings Mountain, North Carolina; and Shelby, Tennessee facilities.

aton has created a database containing material safety data sheets (MSDS) that will
It - ‘”allow the company to track chemical use at each of its facilities. Eaton feels that
an chemi- he creatron of the database will ease recordkeeping and reportmg, help managers
1 ate potential compliance problems, and facilitate prompt and effective

to emergencies. Eaton 1ntends to expand thrs database to include chem-
cal purchases as well.

EATON CORPORATION




‘ EATON s RELEASES AND TRANSFERS o R Exhibit 2
» OF TRI CHEMICALS ' s ‘ .
‘ ‘ . S Releases and Transfers
. Chromium & Compounds .. . "' 836 . ... ... 1;83 . o2 E . (1,000 Pounds)
- Dichloromethane - - 76 ; 2 NR . B Y
Lead & Compounds . 1 . 8 . Co22
Methyl ethyl ketone™ - NR . . NR i ~ NR
Nickel & Compounds 239 68 - - 49
Tetrachiloroethylene . 108 " NR NR .
Toluene - - 189 200 13 )
1,1,1-Trichloroethane . 668 - 99 . 69
Trichloroethylene : o402 o8 2
Xylene o - 54 | R 16
33/50 Subtotal™* -~ 2,242 - 450 401
Other TRI Chemicals - : 1,117 ‘ « 232 . NA
* Total*** . , 3350 . 682 . NA .
| NR=Notreported .
NA =Not Available
.. " 1994 Daia was supplied by the campany and is cons:dered unofficial. . ’
** Approximately 59, 000 Ibs. & 14 000 Ibs. of methyl ethyl ketone were reported as "Alr Emissions” in 1989 and 1991,
respectively. . i
*** Columns may hot 'sum to total due to rounding.

OVERVIEW ! ()F 33/50 AND TRI CHEMICAL
RELEASES AND TRANSFERS

icals. Exhibit 2 presents company data on releases and transfers of TRI

chemicals for 1988, 1993, and 1994. Exhibits 3 and 4 provide a breakdown | .

“of the company’s 1988 TRI data by release mediaand by chemical. Additional data
are prov1ded in Appendlces A through D at the end of this Profile.

- S ince 1988, Eaton has reported releases and transfers of 10.of the 17 33/50 chem-

Exhibit 3

. ) Trichloroethylene ' ;
1,1,1-Trichlorosthane 17.92% ‘ - W Percentage Breakdown

29.84% : o - @' of 33/50 Program
S . . Chemical Releases and

_~Xylene (mixed isomers) p-Xylene o '
2410 ’ g Transfers for 1988
L (by Chemical)
Toluene Dichloromethane :
3,40%,

7.08% -

ro

__,_chromlum/Chrormum Compounds

Tetrachloroethylene — 23.92%

4.72% : /
Nickel/Nickel Compounds
10.64%

,\LeadlLead Compounds
. i 0.06%

—.
L R .

s

5
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Transfers Off-Site )
for Treatment/Disposal/ Air Emissions

Other
s T~ " 80.55%

Transfers to POTW_ ———Surface Water Discharges
- 0,029

(]
mumuml‘mumulmmmml\mmquum ulmumuwmhmmumm‘luwmmummuuu‘uuu“““mlm‘mmummumummu’ Releases to Land i
: 81%

ngisalisting of the 33/50 chemlcals for which Eaton reported releases and
; de of release or transfer

transmissions and wheel axles), in engine valves, and in chromium electroplatmg,
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Dichloromet ane, 1 1 1 -tnchloroethane(
.used for parts degreasing and are released primarily as air emissions, with smaller
quantities transferred off-site for treatment, disposal, or other processing..

i ' i
.. Lead and compounds are used as alloying agents in steel and brass Components and
-are primarily transferred off-site for treatment, d1sposal or other processmg, with
POTW and released as air emissions

el and compounds are used in electroplatmg,
ents inengine valve components and are pnmarlly transferred off-s1te

Program s base year of 1988, Eaton reporte total releases and transfers
of 3,358,852 pounds of TRI chemicals. Of this total, 2,242,121 pounds, or 67%, were
comprised of 33/50 chemicals. Between 1988 ‘and 1994, a total of 41 Eaton facilities

releases and transfers of 33/50 chemicals. As of 1994, Eaton reported releases
als. . The Company no longer reports an ]

thy ethyl ketone or tetrachloroethylene




’33/50 PROGRAM GOALS AND REDUCTION‘

PROJECTS

Company established a goal of a 50% reduction in releases and transfers

of 33/50 chemicals by 1995 using 1988 levels as the baseline. This
translates to a reduction of 1,121,060 pounds. The Company stated an intention to
rely on source reduction measures rather than treatment methods to the maximum
extent possﬂ)le to achieve these reductlons Implementation of the 33/50 Program
at Eaton is conducted in a decentralized manner. The Manager of Corporate
Environmental Engineering works with the environmental managers of each facility
to assist in making decisions regarding target chemicals and the means by Wthh
reductlons in releases and transfers should be achreved '

When Eaton Corporation joined the 33/50 Program in May 1991, the

The remainder of this section descnbes four projects that resulted in 51gn1ﬁcant decreases :

in releases and transfers of 33/50 chemicals at Eaton facilities. The first two projects
focus on 1mp1ementat10n of new technolog1es at Eaton’s facilities in Kearney, Nebraska,

and Spencer, Jowa, respectively. The remaining two projects describe smaller changes |,

made at several Eaton facilities. Specrﬁcally, the projects discussed m_thls case study are:
® Metals reductlon from grinding swarf
-® Elimination of the use of chlorinated degreasmg solvents
® -Other reduction pI‘O_]eCtS

_ Prorect #1: Metals reductwn from grmdm,q swarf

In early 1993, asa result of both the 33/50 Program and Eaton s Env1ronmenta1 Strateg1c
Initiative, the Company identified the need to develop a means of reducing off-site trans-
fers of metal-containing waste generated from the grinding of intake and exhaust valves
at its facility in Kearney, Nebraska. At the time, 10,000 pounds of grmdlng swarf (metallic
- waste) were being shipped to a landfill each day from this facility. The grinding swarf
was comprised of metal, filter aid paper (on which the swarf collected), oil, and water.
The metal, composed of fine partrcles ranging from less than 200 micrometers to
approxxmately 300 micrometers in diameter; made up 30 percent of the tota] waste stream.

Of the metal in the waste, between one and seven percent was nickel and less than one

- percent was chromium. Because of the valuable metals contained in the waste, and in
an effort to reduce transfers of these 33/50 chemicals to landfills, Eaton began an
investigation of methods to remove the metal from the grinding swarf prior to disposal.

The company investigated several different alternatives for processing the grmdmg swarf,

including: washing the swarf to remove the metal from the filter aid paper, using vacuum
distillation to remove the oil and water from the swarf; and incinerating the waste to burn
the oil and filter aid paper. Each of these alternatives had drawbacks that prevented them
from bemg adopted: washmg the swarf produced additional wastewater treatment

. needs, vacuum distillation failed to sufﬁmently separate the metal and the filter aid paper,

and incineration produced hazardous air emissions. As a result, Eaton ruled out each
of these techmques as options for removmg metal from the grinding swarf

Eaton next began 1nvest1gat1ng compressron technologres to reduce the volume of the-

‘waste sent to the landfill. Specifically, the company considered an ultra-high-compression
- device to compact the grinding swarf into briquettes approximately two inches in diameter.
During the investigation of this technology, Eaton leamed through dlscussmns w1th other

‘ : 7 - —
'33/50 PROGRAM COMPANY PROFILE: EATON CORPORATION
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The major environ-

“mental benefit asso-
ciatéd with Eaton’s
. guiding swarf metals

reduction project is
the avoidance of

landfilling large

quantities of toxic
metals, thereby
reducing releases

- and transfers of -
_ 33/50 chemicals.




| individuals in the industry, of a smelter that was interested in purchasing the grinding swarf
 generated by Eaton. The smelter planned to process the swarf into low grade stainless steel
“pigs” that would be sold to premium stainless steel smelters for use as raw material.

fore purchasmg the gnndmg swarf from Eaton the smelter requ1red that the grmdmg
warf be formed into i ch cubes usrng low—pressure brrquettmg Producing the

ib quettes was relatlvely 81mple for Eaton, since the Kearney facility already had low-

g

y rail car in August 1994 to be processed. The test proved successful and Eaton con-
mued to send the brrquettes to the smelte olfowing this successful trial at the Kearney
, two of Eaton’ s other plants (those in Belmond, Towa and Westminster, South
ﬂ na) began shlppmg their grinding swarf to the smelter as well. As a result, in
i Aprrl 1995, the smelter was receiving more than 15,000 pounds of briquettes per day
rom the three Eaton facilities. Due to these efforts, approximately 450 pounds of nickel
nd 150 pounds of chromium per day from the three facilities combined are now pro-

¢ ductively used as product inputs rather than being landfilled.

ure brrquettrng equrpment on-site. In addition, briquetting the gr1nd1ng swarf elim- ..
need to separate the metal materials from the fllter paper, smce the smelter

ing to Eaton, there are no significant environmental, health, or safety concerns
iated with the 1rnplementat10n of th1s metal recyclmg program. Because the

d into bnquettes using a wet process that is fully automated, worker

The major énvironmental benefit associated with the project -

these large quantities of toxic metals, thereby reducing

S their primary

uettmg ‘he r1nd1ng swarf and send g it to the smelter increased Eaton’s costs for

ste stream b $150 000 per year. This increase resulted primarily from

thh is located much farther from the facilities than

‘ ‘ ‘ ‘ ‘ M ‘ ‘ ‘ ‘ | L mmmwHH\HHHHHHUHWHHHHHHHHNH\?\HUHHHHMH\H%HlllHlllmllllNllHllhmllllm@l’llmﬁlmﬁj\?ﬂmmlﬁlumﬁlllll&l‘lm@m@umwuw ﬁlﬁ

The company is willing to incur this expense,
ndfill closures and a refusal by other landfills

ng sw Such closures will result in increased trans-

Thus, Eaton believes that, in the long run, it will be less

e smelter than to landfill the waste.‘

: Prorect #2 Eltmmatzon of the use of chlormated degreasmg solvents

| Baton’s Spencer Towa facility, which manufactures hght and heavy duty hydrostatrc trans-
‘ mlssrons, has tradrtronally used 1,1,1-trichloroethane in dip tanks and in vapor degreasing
nove residual lapping grit (oil and silica carbide/silica oxide) from metal surfaces
llllllllllllllllHHHHHHHHHHHHHHHHHHH\llllllllllllllllrtHlHUHHHHlHHHHlHHHHHHHHHM\H
I to transmission assembly. The lapping compound is used to grind the surface of
ash plates, end covers, valve plates bearing plates, and bronze seals to produce
perfectly flat surface SO ¢ two metal surfaces can be fit together precisely during

he transmrssrons Fallure to achieve a precise fit would requ1re that

HHHHH HH\HHHHHHHHlHHHlllllHW\llllllH‘lHll\llllHHHlllllHHHHlllllHH\HHH\HHM\H\HHHHHHHHHM
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In the late 1980’s, an- acc1dental release of tnchloroethylene occurred at the Kearney,

Nebraska facility. Because of the awareness of the risks of solvent releases raised by |-

this accident, the plant manager and environmental, health, and safety managers at the

Spencer, Iowa facility decrded to pursue the ehmmatlon of the useof 1,1, l—tnchloroethane -

at their facrhty

Eaton began testrng a number of dlfferent detergents that mlght clean the transmrssmn
parts in an aqueous (water-based) process.’ The facility sent the transmission parts to
the Manufacturing Technology Center in Willoughby, Ohio where researchers tested 30
to '35 detergents to clean the metal parts
/ev1dent that none of the detergents were successful i in adequately removing the lapplng
compound from the transmlssmn parts :

During th1s testing the researchers concluded that the time delay in sending the parts
from Spencer Iowa to Willoughby,. Ohio may be contributing to the difficulty in|
removing the lapping compound from the parts, believing that the longer the parts sat|.

before cleanlng, the harder they were to clean. To address this problem, Eaton began
transporting the transmission parts by overnight air from Spencer, Iowa to Willoughby,
Ohio to reduce the time that the lapping compound remained on the parts. The water-
based cleaning system cleaned more efféctively under these’ crrcumstances, but the
researchers felt that the cleanmg still was not adequate

In 1988 after numerous failures wrth the water-based detergents the researchers atthe|.

Manufacturing Technology Center experimented with adding the detergent to the
- lapping compound prior to lapping. When the researchers blended a detergent mixture
consisting of petroleum sulfonate and deodorized kerosene with the lapping com-

pound, it was discovered that the lapping compound could be easily removed using an | '

aqueous process. The addition of the detergent to the lapping compound also improved

. ‘the quality of the lapping since the petroleum sulfonate in the detergent acted as a rust

inhibitor to protect the metal surfaces. .

In late 1989, the Spencer Iowa facrhty installed two large aqueous washers to clean trans-

*- mission parts following apphcatlon of the detergent/lapping: compound mixture. These|

in-line conveyonzed washers operate on a five-stage cycle — two washes, two rinses,

and hot air drying.. The process uses DuBois Chemical’s ISW 29 at a 3% concentration |

in the wash baths, and DuBois 200 in the rinse baths. The active ingredient in ISW 29
is potassium hydroxide (<25 percent) and DuBois 200 is a rust preventative based on borate
complex salts (<20 percent). The rinse leaves a slight amine residue on the parts following

* the cleaning process that facilitates painting as the amine residue binds with the paintas|

a compatlble matenal thereby mcreasmg palnt adhesion to the metal surface

The major env1ronmenta1 issue assocmted w1th the change from 1, 1 1-trichloroethane
cleaning to aqueous cleaning was the impact on the facility’s wastewater stream and

resulting wastewater treatment needs. While many facilities had on-site wastewater treat- | -
ment capabilities, the nature of the treatment associated with aqueous cleaning required |-

that a number of facilities upgrade their treatment processes from chemical treatment
to ultrafiltration. Making this switch in treatment methods where needed has ensured
that Eaton’s change to aqueous cleamng has not resulted in additional water pollutron

Although the 1mpetus for ehmlnatlng 1,1 l—tnchloroethane at the Spencer Iowa facility

was reducing the rlsk of exposure to the chemical, 1mplementat10n of the detergent

14
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After extensive testing however, it was| . -
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leani g system resulted in a cost savmgs for the fa01hty as well. In addition, the elim-

ination of 1,1,1-trichloroethane allowed the facility to be reclasmﬁed from a large -
quantity generator of 1,1,1 _trichloroethane to a conditionally ¢ exempt generator (CESQG) o
 thereby making the facility exempt from RCRA filing requirements.

Pré%ct #3: Other Reduct‘ion‘ Projects

This section includes a ,discussion of two projects implemented by ‘Baton that,
together, substantially reduced the company’s releases and transfers of 33/50

“Program chemicals, most 1mportantly chromium, 1,1,1- trichloroethane, and

oroethylene esented are: estabhshment of a'chromium
="exchange progr tion of solvent-based pamts w1th powder .
atmgs at Eaton S meoln IL fa0111ty

[+
I \HHHHHNWW

n off-site tranefers of 333 264 pounds of chromium compounds fr

site transfers at Kearney is very high because the facility
lires an extremely clean plating bath to achieve the necessary adhesion, appearance,
and thickness criteria required by the Company. Traditionally, the Kearney facility treated
‘chromic acid bath in’its on-site wastewater treatment system prior to shlppmg

the material to a recycler in Texas.

“makl’ng the

exempt from
\HHHHHHH\HH\HU

NHHU\H\HHHHHHHHNHHHHH I
rem en

H plant, deve idea of a waste exchange with a nearby manu-

1g plant owned and operated by Monroe Shock Absorbers. Through discussions

ployees at the Monroe plant, it was discovered that Eaton’s waste chromium

was a more valuable solution, having more usable chromium than the chromium used

at Monroe as raw materials. A program was devised that would allow Eaton to ship its

waste chromium to Monroe, thereby eliminating both waste disposal costs for Eaton and
omium purchases for Monroe.

f approx1mate 14,000 gallons of chromic acid solution. Prior to each transfer, Eaton =
letter to the EPA informing them of the lmpendmg transfer. A dedicated frack

eposited on the loading dock at Monroe. In total, the chromium waste exchange pmgram‘ b o

approximately $25 000 per year in waste disposal costs for Eaton

|'The Eaton facility in Lincoln, Illinois is a manufacturer of electrical breakers and

( losures for reSIdentlal and industrial use. In its tradltlonal pamtmg operations, the




- COMPARISON OF WASTE FROM LIQUID~
PAINTING AND POWDER COAT][NG

Liquid Dip " Powder. Coatmg

Hazardous . : :
35 drums flammable liquids - Noné
2 drums 1,1,1-trichlorosthane waste o

4 drums chrome sludge

4 drums wet spray booth water waste_
Non-Hazardous "
20 sacks paint cleaning waste
85 drums paint drip papers

3 drums oven ash

ardous waste, although chromrum and zinc quantltres were below TRI reportlng thresh—
olds. In the liquid dip process, the part to be painted was dipped into the liquid using an over-
head hoist, after which it was removed and transported to a cure oven.-During this transport,
excess paint would drip off the part and gather on paint drip papers placed on the floor beneath
the overhead conveyor. These papers were also a srgnrﬁcant source of pamtlng-related waste.

18 drums waste powder
6 drums oven ash

: To reduce hazardous waste contarnrng chromlurn and zZinc, the Lincoln facrhty converted
~ in ldte.1991 to electrostatic powder coating. Electrostatic powder coating applies a dry
powder film to the product through a spray process, with overspray being collected and
recycled through the powder booth system for reuse. Use of the powder coating system
- results in no waste paint and the elimination of “paint drip papers. Perhaps most impor-

tant, however, is the fact that the powder paint provides a much better protective coating |~

 than the liquid paint. As a result, the chrome seal and zinc phosphate pretreat stages are
no longer needed. Instead, an iron phosphate and non-chrome seal with a deionized water
rinse-is, used, but the new phosphate and non-chroe seal are both classified as non-

- hazardous wastes. Furthermore as use of the solvent-based paint resulted in srgmflcant
emissions of solvent, the switch to powder coatings vmally elrmmated these emissions.

, Whrle the sw1tch to the powder coating system has generally reduced waste generation,

there have been increases in certain types of waste. For example, with continuous recy-
_cling of the powder, the material will eventually break down to a level where the
- powder particles are too small for proper operation in the system. When this occurs,
the booth must be cleaned and the excess fine powder disposed of. In addition, the hooks
and. hangers used to transport the parts being. painted are themselves coated with
powder each time they pass through the spray booth, thereby reducing the effectiveness
of the electrostatic system. Therefore, they must be cleaned much more frequently than
in the liquid dip system. The old system was cleaned quarterly, while the powder
coating system requires daily cleaning. One option has been a “burn-off” process that gen-
. erated ash residue that is collected, placed in drums, and d1sposed of. Both the excess powder
and the oven ash are classified as nonhazardous materials. A comparison of the waste gen-
erated by the hqurd dip and the powder coatlng processes is shown in Exhibit 5

Due to the success of the powder coatmg process at the meoln, Ilhn01s facrhty, Eaton o

elected to switch to the same technology at a number of its other facilities. Currently,

the other major Eaton facilities using this type of powder coating system are located i in

Grand Prame TX, Fayettevﬂle NC, Arden, NC, and Greenwood SC
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- Exhibit 5

‘Comparison of Waste
Jfrom Liquid Painting
and Powder Coating

Due to the success
of the powder coat-
ing process at the

- Lincolin, lllinois facll?'

ity, Eaton elected to
switch to the same .
technology ata
number of its other
facilities.




Non-33/50 Chemicals o

B 33/50 Chemicals

1500 -

33/50 GOAL

1000 1

500 1

TRI Releases and Transfers (1,000 Ibs.)

4988 1989 1980 ' 1992 1993
33/50 Goal: 50% Reduction in releases and transfers of 33/50 chemicals by 1995

33/50 ProGRESS

: o aton has been successful in reducing releases and transfers of 33/50 chemicals
i HHHW;HHHHHHHWH \\\\\\\\\\UHTIH;NHHHHN‘ “‘ i i by Over 1’791’000 pounds between 1988 and 1993 - an 80% reduction from
i 2,242,121 pounds to 450,211 pounds. As shown in Exhibit 6, the company has
surpassed its 33/50 goal of a 50% reduction in releases and transfers of 33/50 chem-
icals., This reduction included a complete elimination of releases and transfers of
ethyl ethyl ketone, tetrachloroethylene and xylene (mixed isomers only). Other
thajor reductions in releases and transfers of 33/50 chermcals thmugh 1993 included
‘ the following:

[T T

Chromium & chromiium compounds 352,969 pounds (66 percent reduction)

Dichloromethane ‘ " 44,650 pounds (59 percent reduction)

_ Ni ' 170,053 pounds (71 percent reduction)

, "77139,250 pounds (88 percent reduction)

1,1, 1-Tnchloroethane R U569, 783 pounds (85 percent reduction)
: ‘ " =" 373,375 pounds (93 percent reduction)

1,1,1-Trichloroathane
22,

%

. Nickel/Nickel Compounds ‘ : . ‘ ) Trichloroethylene
huuwu il G -t 15.21% Th— Y / 6.33%
HH“ N“ ‘ H Dichloromethane

T 7.02%

Xylene/p-Xylene

HH\\\\HHH\\\\\HHH\\\\\H\HHH\HH\HH\HHHHHHH\HH\HH\\\HHHHHH\HHHHH\HH\H | 1 - 7 Y )

I ‘ ‘ - : ~—————______Toluene
I HH\HHHHHHHH\HHHH\\HHHHN\HHNHM\HHHHHHHH\HHH‘H‘HHHH\\HH\H\HHMH\HH\: ‘H“\U\H\H\W\H\\\\H\\\H\H\\\H\\\H\\\H\H\\\H\‘\H\\\H\H\\\H\\\“\\\\\\H\\\H\\\H\\\\\\H\\\H\\\H\\\\\\\}\\\H\UN\H\H\\HH“\N |

4.35%
thil HHHHH‘H\H\HH\N HH\H\HHH\H\H\H\H\H\HHNH\H\NH\H\\H\H\H\HWWHHH\H\HH NHHH\H\wH\H\H\HH‘HNNH\MH\\u\H\H\H\H\H\\H\H\N\HH\NH\H\\H\HH\H\H\H\HHW\ I Chromium/Chromium Compounds—
i 40.75%

Lead/Lead Compounds
‘ 1.88% -




'

Exhibit 8

Transfers Off-Site

for Treatment/
DisposaliOther 4

61.29%

Transfers to POTW

L oamn

Percentage Breakdown -
of 33/50 Program
Chemical Releases and
Transfers for 1993.

" (by Media)

T AirEmissions_ ‘
38.29%

Surface Water Discharges ——
0 06%

Exhib1ts 7and 8 show the percentage breakdown of 1994 releases and transfers of 33/50 chem-
icals by chemical and by release media, respectively In addltion Exhibits 9 and 10 illustrate
the Company’s 33/50 Chemical reductions from 1988-1993, by chemical and release media,
respectively. According to data provided by the company, Eaton achieved nearly 50,000 pounds
of additional réductions in 1994, primarily due to the complete ¢ elimination of dichloromethane
and further reductions int, L1 trichloroethane releases and transfers

Although not part of the 33/50 Program Eaton has also made pro gress in reducmg releases
and transfers of TRI chemicals not targeted by the 33/50 Program. Releases and transfers
. of non-33/50 TRI chemicals have decreased 79% from 1,116,731 pounds in 1988 to 232,015
‘pounds in 1993. The largest reductions in releases and transfers at Eaton occurred for acetone,
copper, nitric acid, Freon-1 13, hydrochloric acid, and propylene, each of which decreased
by more than 85%.

FUTURE EFFORTS

espite Eaton’s‘success in reducing the use of 33/50 chemicals; the Company
continues to investigate other means of reducing its use of TRI chemicals.
Eaton believes that since it has been successful in v1rtually ehrmnating the
use of solvents in vapor ‘degreasing and in paints, a remaining obstacle is the
recovery. of waste oil. Recently, Eaton established .a closed loop oil recovery
system at its Glascow, Kentucky facility which removes the water from the waste
011 and puriﬁes the oil. Add1t10nal pI'O_]eCtS in which the company is involved include.

Despite Eaton’s
success in reducing
the use of 33/50
chemicals, the
Company continues

‘to investigate

other means of
reducing its use of
TRI chemicals.

- Exhibit 9

1,1,1-Trichloroethane
31.67%

o e Toluene.
RS i

Tetrachloroethylene
89%

Contribution of
Reductions of each
Chemical to Total
Reductions

Trichloroethylene
20.78%

’Nickel/Nick‘el Compounds
) '

50% -
— Dichloromethané 2.44%
1 Xytene ‘ e L ‘ .
2.39% = ————____ Chromium/Chromium
b . L e o Compounds
' 19.61%

N

13




Air Emissions e
5§3.63% Transfers Off-site
' 45.21%

Surface Water Discharges e * ‘Transfers to POTW
0.01% - ” L .. 0.39%
Releases fo Land "
0.76%

reverse osmosis. A ,
‘educuon of blologlcal oxygeﬁ S

- oils, used in industrial manufacturmg operations.) o
® Elimination of lead in brass compounds through the use of dlfferent alloymg

| For additional information on this case study please contact:

Steve Schachameyer

Senior Technology Leader

Eaton Corporation

Corporate Research and Development
4201 North 27th Street

Milwaukee, W1 53216

Tel: (414) 449-6917

Fax: (414) 449-7519

Chris Teeley
Chemical Engineer’

John Burke

Manager,

Corporate Environmental
Engineering
Eaton Corporation
32500 Chardon Road

‘Willoughby Hills, OH 44094

Tel: (216) 523-6775

‘Fax: (216) 523-6784

Corporate Environmental Engineering

il .
Eaton Corporation

32500 Chardon Road
Willoughby Hills, OH 44094
Tel: (216) 523-6785

Fax: (216) 523-6784
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