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METAL CASTING INDUSTRY
(SIC 332 AND 336)

[. INTRODUCTION TO THE SECTOR NOTEBOOK PROJECT
[.A. Summary of the Secor Notebook Project

Integrated ewironmertal pdicies kased upo comprehensive aralysis of ar,
water and land pollution are a bgical supplenen to tradtional single-media
appoactes o ervironmerta protection. Environmental regulatory ageries
are beginning to enbrace canprehensive, multi-statute sdutions to fadlity
pemitting, erforcenert ard campliance assuance, educaion/ outreach
reseach, and regulatory developmert issuesThe cenral concepsdriving the
new policy direction are that pdllutant releasesd eachervironmertal medium
(air, water ard land) affecteachother, and thatenvironmertal strategies nust
actively identify and addresstheseinter-relationshipshby designing padliciesfor
the "whole" facility. One way to achieve a whole facility focusis to design
environmental policies for gmilar indudrial facilities. By doing so,
environmental concerns that are common to the manufacturing of smilar
produds can be addessed in a canprehensive menner. Recagnition of the
need b dewelop the industial “sector-based” appsachwithin the BPA Office
of Compliance led to the creation of this document.

The Sector Notebook Project was originally initiated by the Office of
Compliance wihin the Ofice d Enforcenert ard Campliance Assuence
(OECA) to provide its gaff and managers with summay information for
eighteenspediic industial secbrs. Asother EPA offices, states,theregulated
community, ervironmerta groups,ard the pubic becane interested n this
project, the scpe d the aiginal project was eyarded b its curent form.
The abilit y to designcomprehensive, common sense environmental protection
measiresfor gpecfic indudries is depewulert on knowledgeof severa inter-
related topics. For the puposes @ this project, the key elenernts chosenfor
incluson are: general indugry information (economic and geographic); a
degription of indudrial proceses, pdlution outputs; padlution prevertion
oppartunities; Federal datutory ard regulatory framewark; compliance
history; and a description of patnerships that have been formed baween
regulatory ageries,the regulated canmunity ard the pubic.

For ary given industy, eachtopic listed alove cauld abne be the suljectof
alengthy volume. However, in order to produce amanageable document, this
project focuses a providing sunmary information for eachtopic. This
format provides hereademwith asynopsisof eachssueand references wiere
more in-depth information is available. Text within each profile was
reseached fom avariety of saurces,ard was usu$y condersed fom more
detailed saurces petaining to spediictopics. Thisappoachalows for a wide
coverage d acivities that canbe further explored kased upa the ciations
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ard references isted atthe erd of this profile. Asa check an the information
included,eacmotebook wert throughanexternal reviewprocess.The Ofice
of Compliance appeciates he eforts d al those that paticipatd n this
process ad eralded us b dewelop nore complete, accuete ard upto-dae
summaries. Mary of those who reviewed his notebook are listed as cotacts
in Secion IX ard may be saurcesof addtional information. The individuab
and groupsonthis list donot necessarily concur with al statements within this
notebook.

|.B. Additional Information
Providing Comments

OECA'’s Office d Compliance phrs to peiiodicaly review arl updae the
notebooks and will make these updags awailable oth in hard cqoy ard
electronicaly. If you have any comments an the exsting notebook, or if you
would like to provide additional information, please sesha tard cqoy ard
computer disk to the BPA Office d Compliance, Secior Notebook Project,
401 M St, SW (2223-A), Washington, DC 20460. Comments canalso be
uploaded b the Enviro$ertse World Wide Web for gereral accessd al uses
of the system Follow instructions in Apperdix A for accessig this system
Once you have loggedin, proceduesfor uploading text are awailable fromthe
on-line Enviro$erse Hep System

Adapting Notebooks to Particular Needs

The scope of the indudry sector described in this notebook approximates the
national occurrence of facility types within the sector. In many instances,
industies wthin spedic gegraphic regions a states nay have unique
characteristics hat are rot fully captred in these pofiles. The Ofice d
Compliance erourages state ard local environmertal ageries anl other
groupsto supplenmert or re-packagehe nformation included n this notebook
to include more secific indudrial and regulatory information that may be
available. Additionally, interested gates may wart to suppkenern the
"Summary of Applicalle Federal Statutesard Reguétions' secton with state
ard local requirements. Compliance a techncal assstarce poviders may
also want to develop the "Pollution Prevention™ section in more detail. Please
contactthe appopriate spealist listed on the goenng page dthisnotebook
if your office is interested in assisting usin the further development of the
information or pdlicies addressed within this volume If you are interested in
asssting in the delopment of new notebooks for secbrs rot akeady
covered, pleag cantactthe Ofice d Compliance at202564-2395.
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[I. INTRODUCTION TO THE M ETAL CASTING INDUSTRY

This secton provides lackgound information on the ske, gearaphic
distribution, enployment, production, sales, ard ecaomic condition of the
meta casting indudry. Facilities described within this documet are
described in terms of their Standard Indugrial Classification (SIC) codes.

[1.A. Introducion, Background, and Sope of the Notebook

The metal castng industy makes pats from molten metal accading to an
end-user’ s ecifications. Facilit ies are typically categorized as casting ether
ferrous or nonferrous products. The metal caging indugry degribed in this
notebook is cakegaized ly the Ofice d Managenent ard Budget(OMB)
under Stardard Indudrial Classficaion (SIC) codes 332 ron ard Seel
Foundriesard 336 NaferrousFoundries (Cadings). Thedie casing indugry
is contained within the SC 336 categay since de casing estblishmerts
primarily cast nonferrousmetals. OMB isin the process of changing the SIC
code system to a system based on similar produdion processes called the
North American Industia Classiication System (NAICS). (In the NAIC
system iron ard sieelfoundries, nonferrousfoundries, ard die casérs are al
clasified asNAIC 3315)

Although both foundries ard die casers are includedin this notebook, there
aresgnific ant differencesin theindudrial processes, produds, facilit y szeand
ervironmertal impacs ketween die castrs ard foundries. Die casing
operations, therefore, are dten considered sepaately throughout this
notebook.

In addtion to metal castng, same foundries ar die casérs cary out further
operations on their castpats that are not the pimary focus d this notebook.
Exanples nclude leattreaing (e.g. annealng), case ardering, querthing,
descahg, cleanng, panting, masking, ard platng. Such operations can
contribute significantly to afacilit y's total waste generation. Typical wastes
gererated duting suchoperations include spehcyande laths, sat baths,
guerchents, alrasive media, sdverts amd plating wases. For more
information on these pocessesyefer to the Fabricaied Metl Products
Indudry Sector Notebook.

[1.B. Charaderization of the Metal Caging Industry

Foundries ard die casters that produce érrous ard nonferrous cagings
gererally operate on ajob or order basis, manufacturing casings for sak to
otherscomparies. Somefoundries, termed capitve foundries, produce cashgs
as a sudlivison of a caporation that uses he casings © produce érger
products suchas nachinery, motor vehicles,applancesor plumbing fixtures.
In addition, many facilit ies do further work on castings such as machining,
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asserhling, ard caating.
[1.B.1. Product Characterization

About 13 million tons of castings are produced every year in the U.S. (U.S.

DOE, 1996) Most of these casings are poduced fom recycled netals.

There ae thousards d castmetal products, mary of which are incorporated
into other products. Almost 90 pecert of all manufactured products contain

one or more metal casings (LaRue, 1989) It is egimated that on awerage,
every home contains over a ton of castngs in the form of pipe fittings,
plumbing fixtures, hardware, ard furnace ad ar conditioner pats.
Automobiles ard other trarsportation equpmert use 50 to 60 pecert of al

castngs produced -in ergine Hocks, crarkshafts, canshatts, cylinderheads,
brake drums or calipers, transmission housings, differential casings, U-joints,

suspesion pats, flywheek, ergine mount brackes, front-wheel steeing

knuckles,hubs, ship propellers, hydraulc valves,locomotive undercariages,
ard railroad cawheek. Thedeferse ndusty alsouses adrge pation of the
castings produced in the U.S. Typical cast parts used by the military include
tank tracks ad turrets ard the ftal structure o the F16 fighter (Walden

1995) Same of other common cagings include: pipesard pipe fttings,

valves punps pressure tanks, manhole covers, ard cooking utersils. Figure
1 shows the proportion of various types of castings produced in the U.S.

Figure 1: Usesof Cag Metal Products

Rall Road
4%

Other Transportation Motor Vehicles
2% 31%

Industrial Machines
14%

Farm Equipment
%

Ingot Molds
17%

Electric Power
4%

Plpes Construction
17% 4%

Souce: U.S. Depatment ofEnergy, 1996.

Iron and SteelHerroug Cadings
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Depenling on the desred propertiesof the product, cagings canbe formed
from many types of metals and metal alloys. Iron and steel (ferrous) castings
arecategaized ly four-digit SIC cade ty the Bureau ¢ Cersusaccading to
the type d iron or steelas bllows:

SIC 3321 -Gray ard Ducile Iron Foundries

SIC 3322 -Malleabe Iron Foundries

SIC 3324 -Steellnvestment Foundries

SIC 3325 -Steel Foundries, Not Elsewhere dassified

Grayard Ducile Iron make up amost 75 percert of all casings (ferrous aml
nonferrous) by weight (see Fgure 2) Grayiron contains a higher percertage
of carbon in the form of flake graphite and has a lower ductility than other
types d iron. It is used etensively in the agrcultural, heaw equpmernt,
ergine, punp, ard powertrarsmissionindugries. Ductileiron hasmagnesum
or cetium added ¢ charge te form of the graphte from flake b nodular.
Thisresultsin increased ductilit y, stiffn ess, and tensile strength (Loper, 1985)

Figure 2: Typesof Metals Cag

Gray Iron
44%

Other Nonferrous
3%

Copper
2%
Dugctlle Iron

28%

Aluminum
1%

Malleable Iron Steel
2% 10%

Souce: U.S. Depatment ofEnergy, 1996.

Malleable iron foundries pioduce amly alout two percert of al casings
(ferrous aml nonferrous). Mallealde iron contains small anounts of caibon,
slicon, manganese, phosphorus, sulfur and meal alloys to increase strength
and endurance. Malleable iron has excellent machinability and a high
resstance © atmospleric carosion. It isoftenusedin the ekctical power,
conveyor ard handling equpmert, ard railroad indugries.

Compared to deel, gray, ductile, and mdleable iron are dl relatively
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inexpersive to produce, easyto machine, ard are widely used wkre the
supeior mecharical propertiesof seelare rot required (Loper, 1985)

Steel casings nake up abut 10 percert of al casings femrous aml
nonferrous). In general, steel castings have better srength, dudility, heat
resistance, durabilit y and weldabilit y than iron castings There are a number
of different classe®f steelcastngsbasedon the cabon or aloy contert, with
different mecharical propetties. A large rumber of different aloying metals
canbe added ¢ steelto increasets stength, heatresistarce, or corrosion
resistarce (Loper, 1985) Thesteelinvestment caging method produceshigh
precsion casings, usualy snaler casings. Exanples d steel investment
castngs range fom mactine tools ard dies b gdf club heads.

NonferrousCadings

Nonferrous casihgs ae caegaized ly four-digit SIC cade ty the Bureauof
Cersus accaoding to the type d metal as bllows:

SIC 3363 -Aluminum Die-Castings

SIC 3364 -Nonferrous Die-Castings ExceptAluminum

SIC 3365 -Alumnum Foundries

SIC 3366 -CopperFoundries

SIC 3369 -Nonferrous Foundries, ExceptAluminumard Copper

Nonferrousfoundries often use the same basic nolding ard casing techiques
asferrousfoundries. Many foundriescag both ferrousard nonferrousmetals.

Aluminum, copper, zinc, lead,tin, nickel, magnesum ard titanium are the
nonferrous metals of primary commercial importance. Usudly, these metals

are cast in combinations with eachother or with same of alout 40 aher

elements to make many different nonferrous aloys. A few of the nore
common nonferrous aloys are: brass,bronze, nickelcopperalloys (Monel),

nickel-chromium-iron dloys, duminum-coppe dloys, duminum-silicon

aloys, duminum-magnesium dloys, and titanium aloys.

Nonferous netals are used n casings that require spediic mecharical
properties, mechinability, and/or corrosion resistance (Kunsman, 1985)
Aluminumard aumnum aloy casings ae pioduced m the largestvolumes;
11 percert of all castngs ferrous anl nonferrous) by weight are alumnum
Copperard copperaloy castngs nake up albut two percert of all castngs
by weight (DOE, 1996) Figure 2 $iowsthe proportions of raw material types
used m casings nthe US.

About 9percert by weight of all cag metal products are producedusng die
caging tecmiques(DOE, 1996) Die caging is cost effective for producing
large numbers of a casing ard canacheve a wde \eriety of sizes ad shapes
with a high degree d accumacy. Holes, threads,ard geas canbe cast
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reducng the anount of metal to be machned fom the castng. Most die
castngs are alumnum; howewer, lead,tin, zinc, copper, nickel magnesum,
titanium, and beryllium alloys are aso die cast. Die casts are usudly limited
to nonferrous metals and are dten under ten pounds A wide \ariety of
products are pioduced usig the die casing proces, ranging from tiny wrist
waitch paits to one{piece aubmobile ergine blocks (Street 1977) Other
typicaldie castngs nclude:alumnumtrarsmssbn casesbeatngs,bushngs,
valves,aircraft pats, tablewae, jewelry ard houselold appiance pats.

[1.B.2. Industry Size and Geographic Distribution

According to the 1992 @nwus of Manufacturers dab, there ae
approximately 2,813 netal caging fadlities under SIC codes 332 aml 336.
The payoll for 1992 ttaled $57 hillion for a workforce of 158000
enployees ard value d shipmentstotaled $188 hillio n. Theindugry’sown
estimates of the number of facilities and employment are somewhat higher a
3,100 fadlities employing 250000 n 1994 Cad Metals Coalition, 1995)
Based on the Gensus of Manufacturers dat, the indudry is labor intensive.
The value d shipments per enployee, a neasue d labor intensity, is
$119000 tat is less than half of the deel manufacturing indugry value
($245000 perenployee)ard lessthanseven percert of thepetroleumrefining
indugry value ($1.8 million per employee).

Most metal casting fecilit ies in the U.S. are small. About seventy percent of
the facilit ies employ fewer than 50 people (see Table 1). Most metal casting
facilit ies manufacture castings for sale to other companies (U.S. Census of
Manufacturers, 1992) An important excepion are the relatively few (but
large)*“capive” foundries gperated ly large ariginalequpment manufacturers
(OEM’Ss) including General Motors, Ford, Chryder, John Deere, and
Caterpillar. OEM’saccaurt for alarge portion of the casings poduced ad
enploy a sgnificart number of the industy’'s wakforce.

Althoughdie casing estblishmerntsaccaunt for only alout 9 percert of cast
products by weight, they make up about 20 pecent of meta casting
edablishmertsard value d sales (U.S. Census of Manufacturers, 1992) In
proportion to the industy size, there is very little diference ketweenthe size
distribution of foundries ard die casers.
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Table 1: Fadlity Size Distribution for the Metal Casting Industry
Ferrousand Nonferrous Foundries Die Caging Egablishments
Employees (SIC 332,3365,3366,and 3369) (SIC 3363 and 3364)
per Faality Number of Percertage d Number of Percertage d
Facilit ies Facilit ies Facilit ies Facilit ies
19 742 33% 167 28%
1049 843 38% 214 36%
50-249 494 22% 186 31%
250499 90 4% 25 4%
5002499 43 2% 4 1%
2500 o0 more | 4 0% 0 0%
Total 2216 100% 596 100%
Souce: U.S. Depatment ofCommece, Census of Manufacturers, 1992.

Geogerphic Didribution

The geographic distribution of the metal casting indugry resemblesthat of the

iron and steel indudry. The highest geographic concentration of facilit ies is

inthe GreatL akes,midwest sautheastregions ard Calfornia. The top states
by number of facilit iesin order are: Califo rnia, Ohio, Pennsylvania, Michigan,

[llinois, Wisconsin, and Indiana. Figure 3 shows the U.S. distribution of

facilities based on 1992 daa from the US. Census of Manufacurers.

Historicaly, locatonsfor metal castng estblishmerts were sekcted or their

proximity to raw materials (iron, steel, and other metals), coal, and water for

cooling, processing, and transportation. Traditional metal casting regions

included be Monongalela River valley near Pittsburgh and along the

Mahoning River nearYoungstown, Ohio. The ge@raphic concertration of

theindudry is changing as facilit iesare built where scrap meal and eectricity

are awilable ata reasonable cost ard there is a bcal market for the cast
products.
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Figure 3: Geographic Distribution of Metal Casting Establishments

Souce: U.S. Cenaus of Manufacturers, 1992.

Duné& BradsteetsMillion Dollar Directory, compilesfinancial dataon U.S.
companies including those operating within the metal casting indugry. Dun
& Bradsteet ranks US. comparies, whether they are a paent compary,
subsidiary or division, by sales volume within their asigned 4-digit SIC code.
Reades stould note that (1) comparies ae asgined a 4digit SIC that
resembles their principd indugry most closely; and (2) sales figures include
total company sales, includingsubsidiariesand operations (possibly not related
to metal casing). Additional sources & compary spediic financial
information include Sardard & Poor’'s Stock Rport Sewices Wad's
Busines Directoly of U.S. Private and Rblic Companies Moodys
Manuals, ard amual reports.
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Table 2: Top U.S. Metal Casting Canpanies
1995 Sads
Rank® | Company® (millions of dollars)
Howmet Corporation - Greerwich, CT 900
2 Newel Opeating Co. - Freepat, IL 796
3 CMI International Inc. - Sauthfield, Ml 561
4 Precision Castpats Corporation - Patland, OR 557
5 Grede Foundries - Milwaukee Wi 460
6 United StatesPipe am Foundry - Birmingham AL 412
7 Gearge Koch Sons, Inc. 390
8 Varlen Corporation - Naperville, IL 387
9 Allied Signal, Inc. 260
10 North AmericanRoyalties, Inc. 254
Note: ot all sales @n be attributed to the comparies metal casting operations.
b Caomparies shown listed SC 332,3363,3364,3365,3369. Many large comparies operating captive
metal casting facilities produce other goods ard are not shown here.
Source: Dunn & Braddreet’s Million Dollar Directory - 1996.

[1.B.3. Economic Trends

The U.S. metal casing industy expetierced anurprecedeted drop in
producion during the 1970 ard 1980s. Production of cag metal products
declined from 196 million tonsin 1972 b 11.3 million tons in 1990. During
thisperiod over 1,000 netal caging fadlit iesclosed (DOE, 1996) A number
of reasms have beengiven for thisdeclneincluding: deceasedJ.S. demand
for cast meal resulting from decreases in automobile produdion and smaller,
lighter weight vehicles br increased del efficiercy; increased dreign
compettion; increased usef sulstitute materials suchas pasics, ceramics,
ard camposites;ard increased csts to comply with new ervironmerta ard
heath ard sagty regulations.

The metal casing indudry beganto recover in the ealy 19905, howewer, it
still produces less than in the early 19705. The recovery has beenattributed
to increases in domestic damand in part due to increases in automobile
producion. Inaddtion, exports o castngshaveincreasednd imports have
decea®d. Between1993 ad 1994 alone the U.S. increased its share of
world metal castng producton from 18 pecert to 20 pecert. The increases
in producion carre pimarily from increasesn capadiy utilizaion atexsting
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facilities rather than an increase in facilities. In fact, the American
Foundrymeris Society estmates that the rumber of metal casing facilities
decea®d ly over 200 ketween1990 ad 1994 DOE, 1996)

In 1972,only five percert of al cagings were aumnum. Today aluminum
accaintsfor over 11 pecert of the market (DOE, 1996) Aluminum casings
are seadily comprising a brger share d the casings narket as teir use n

motor vehicle ard ergine applcatons continues b grow. To producelighter
weight, more fuel efficiert vehicles,the automobile industy isin the process
redesgning the emgine blocks, headsard other pats of pasenger cars ard

light trucks br alumnum Castalumnumis expeced D increase fom 140
pounds pe vehicle in 1995to 180 paunds per vehicle in 2004. This is
primarily at the expense of gray iron which will d ecrease from 358 paindsper
vehicle in 1995 b 215 paindsin 2004 Modemn Cading, Sepemnber, 1995)

The US. metal castng industy thatenerged fomthe wo decadesfadecine
in the 19708 ard 19805 is stronger ard nore competitive. The indudry is
deweloping new markets armd recaptiring old merkets. Researh ard
development has resulted in techndogical advances that have improved
productqualty, overall productvity ard erergy efficiercy. Importart recen
techological adwanceshave included @mputer Aided Degn (CAD) of
molds aml casings, the use © sersors am camputers t regulate citical
parameters within the processes, and the use of programmable robots to
perform dargermus time consuming or repetitive tasks.

To stay competative, the industy has idertified he following priority areas
for reseach ard dewelopmert to improve its proceses ard products:

simproving Gasting techndogies

sdeweloping new casing meterials @loys) ard die nmeterials

sdeveloping higher strength and lower weight castings

simproving piocess controls

simproving dimensional control

simproving the qudity of casting mderial

sreducing casing detcts (DOE, March 1996)

sdeveloping environmentally improved maerials to meet today’ s regulations
(AFS, 1997)

Researhinto new casing methodsard improvementsinthe curent methods
are resuking in improved casing quaity, process #iciency, ard
environmental bendfits.
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INDUSTRIAL P ROCESS DESCRIPTION

This section describes the mgor indudrial processes within the metal casting
industy, including the mneterials and equipmert used ad the piocesses
enployed. The sedion is desgned or those interested n ganing a geeral
understanding of theindugry, and for those interested in theinter-relationship
betweentheindustial process ad the topics desdbed in sutsequen sectons
of this profile -- pollutant outputs, padlution prevertion oppartunities, ard
Federa regulations. This section does not atempt to replicate pubished
ergineeiing information thatisawailable for thisindusty. Refr to Section X
for a st of resource naterials am cantacts that are awaiable.

Thissecton spediicaly contains a desaption of commonly usedproducton

processesassaiated raw materials, the by-products produced o released,
ard the neterials ether recycled a trarsferred off-site. This discussn,

coupled wih schematic drawings d the identified pocessesprovide a
concise desdption of where wases nay be produced m the piocess. This

secton also descibes the pdential fate (via arr, water, ard sal pathways) of

these wast products.

[ll. A. Industrial Processesin the Metal Caging Industry

Many different metal castng techiques ag in use bday. They al have in
common the construction of a nold with a cavty in the external srapeof the
desired cast pat followed by the introdudion of maten metal into the maold.

For the pumposes of this profile, the nmetal casing proces has beendivided
into the following five mgor operations:

Pattern Making

*Mold ard Cae Prepaation ard Pouring
sFurnace Clarge Repaation ard Metal Melting
*Shakeaut, Cooling ard Saml Hardling
*Querching, Finishing, Cleanng ard Caating

All five operations may not appy to eachcastng method. Since the major

variations between processes ccur in the diferent types ¢ molds used,
Section 11I.LA.2 - Mold and Core Preparation is divided into subsections

descibing the mgjor castng processesin addtion to the castng tecmiques
descibed below, there ae rumerous speal processes atvariationsof those

processeshat camot be discussedhere. Nevertheless,such processes iy

play an important role in a facility’'s efforts to comply with environmental

requirements. Refer to Section IX for alist of references providing more

detail on casing processes.

Note that die casing operations have beenpreseted sepagtely in Secion
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[11.A .6. Thedifferent processes, equipment, and environmental impacts of die
castng donot fit eadly into operations outlined alove.

. A.1. Pattern Making

Pattern making, or foundry tooling, requiresahighlevel of ill to achieve the
close tolerances equired of the paterns am coreboxes. This step & critical
in the casing process sice he casings poduced carbe no better thanthe
paterns usedto make them In some patern making shops computer-aided
drafting (CAD) is usd in the design of paterns. Cutter tool pahs are
desgned wih computer-aided nanufacturing (CAM). Numericaloutputfrom
these conputers s conveyed to computer-numericalcontrolled (CNC)
machine tools, which then cut the production paterns to shape. Such
computer-aided sgtens have better dimensonal accuacy ard cansistency
than hand methods (LaRue, 1989)

Patterns ard caebox materials ae typicaly metal, plasic, wood or plaser.
Wax ard pdystyrere ae used n the investment ard lost foam casing
processestespecively. Pattern makers have a wide range d tools available
including wood working ard metal machining tools. Mecharncal connectors
ard gluesare usedto join patern pieces. Wax, plasic or payeser puty are
used as “fillet” to fill or round the inside of square corners (LaRue, 1989)

Wastes Generated

Very little wase is gererated duing patern making compared © other
foundry operations. Typical patern stop wases nclude scap patern
materials (wood, plasics, metals, waxes, adresives, etc.) and particulate
emssons from cutting, grinding ard samling operations. Waste sdverts ard
clearers may be gererated from equpmert cleanng.
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Table 3: Canparison of Several Casing Methods
(approximate and dgpending upon the metal)
Green Sand-Shdl
Sand Permanent Die CO,-Core Invesment
Casting Mold Cag Casting Casting Casting
Relative cast in quantity low low lowest medium high highest
Relative cost for small lowest high highest medium high medium
number
Permissible weght of up to 100 bs. 60 Ibs. Shell: 02zs.- 100 bs.
casting about 1 tn 0zs. - 250 bs.
CO,:
1/2 Ibs.- tons
Thinnest section 1/10 1/8 1/32 1/10 1/16
castable, inches
Typical dimensional .012 0.03 0.01 .010 0.01
tolerance, inches(not
including parting lines)
Relative surface fnish fair to good best Shell: good very good
good CQO,: fair
Relative mechanical good good very good good fair
properties
Relative easeof casting fair to fair good good best
complex desgn good
Relative ease of best poor poorest fair fair
changing design in
production
Range of alloys that can unimited | coppe base | auminum unlimited limited
be cast and lowe baseand
meting lower
pant metals meting
preferable | preferable

Soure Ameican Foundrymen’s Sogety, 1981.

lll. A.2. Mold and Core Preparation and Pauring

The various pocesses usedotcas metals are largely deined by the
procedues an materials used @ make the nolds aml cores. Table 3
summarizes he ngjor casing methods anl their applcatons. A mold ard
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cores (if required) are usudly madefor eachcastng. Thesemolds aml caes

are destoyed ard sepaasted from the casing duing stakeaut (see fction

[II.A .4 - Shakeout, Cooling and Sand Handling). (Exceptions include the

pemarert mold process ad die castng processin which the nolds ae used
over ard over agan.) Most sarl is reused @er ard over in other molds;

howewer, a pation of sarl becanes spehatter a rumber of uses ad nustbe

removed aswaste. Mold ard cae making are, therefore, a brge sairce d

foundry wades

Sand Mldsand Qres

For most sarl casing techiques,the following sunmary of the process
applies (see kgure 4) FHrst, ergineess degyn the casing ard spedy the
metal or aloy to be cast Nex, a patern (replica d the finished pece)is
constructed from ether plastic, wood, metal, plaster or wax. Usudly, the
patern is comprised of two halves. The malding sand is shaped around the
patern halvesin ameal box (flask) and then removed, leaving the two mold

halves. The top half of themald (the cope) is assembled with the bottom half

(the drag)which sitson amolding board. The nterface letweenthe two mold

halves & caled a pating line. Weights nay be places a the cope © help

secue the two halves bgether. The noltenmetal ispoured a injecied nto

a holein thecopecaled aspueor spruebasinwhich is connected b the nold

cavity by runners. The runners, Sorue, gaes, and risers comprise the mold’s
gating system, which is designed to carry maten meta smoothly to dl parts
of themold. The netal isthenalowed © sdidify within the spacedefined by
the mald.

Since he nolds henseles aly replicate the external shape ¢ the patern,
cores ae phced mside the nold to form ary internal cavties. Cores ae
produced n a cae box, which is essetialy a pemarent mold that is
developed in conjunction with the patern. So that moiten metal can flow
around al gdesof the caes, they are sippated o core prints (specific
locations shaved nto the nold) or on by metal suppats caled chapkts.

Foundry molds aml caes ae nost commonly constructed of sard grains
bonded bgether to form the desied shape of the casing. Sand is used
becausetiis inexpersive, is capale of holding detail, ard resists debrmation
when heaed. Sand casing afords a geat variety of casing skes ad
complexities.Sand akooffersthe adwantage d reuse @ a brge pation of the
sand in future malds. Depending on the quantity of castings however, the
process carbe slower ard require more man-hours than proceses not
requiring a sepaate mold for eachcasing. In addtion, casings fom sam
molds ae dmensionally less accuete thanthose produced fom same other
techiquesard often require a cetain anourt of machning (USITC, 1984)

The patern making, mdting, cleaning, and finishing operations are essentially

the same whether or not sand mdds are used. Sand mdds and cores will,
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howewer, require the addiional operational steps nvolved wih handling
quantities of used mold and core sand (see Section I11.A .5 - Sand Handling).

Ingerera, the various bnding systens canbe classiied as eher claybonded
sand (green sand) or chemically bonded sand. The type of binding system
used depedson a rumber of production variades, including the temperature
of the noltenmetal, the casing ske,the types d sar usedard the aloysto
be cast The dfferences n hinding systens canhave an impact on the
anounts ard toxicity of wases geerated ard padential releases d the
environment.

Figure 4: Sand Mold and Core Cross S%ction

Chili

Weight\%
\ o

Core print—__|| ‘;: '

Flask
Parting pins
line ~—Runner
Chaplets -/ i \Drog flask

Sprue

, o .

LI L -
Molding board Sand

Souce: Anerican Foundiymen’s Society,1981.

Some sand mdding techniques utilize chemical binders which then require
that the nold halves le heattreaed a bakedin orderto acivate the binders.
In order to pour molten metal into the nold when the cqe anl drag ae
latched together, runners are cutor molded into eachhaf. Rumers are
connectedto the mold cavity with a gae which is usualy cutinto the cqe.
A spue is cut or molded trough the cqe b the munners suchthat when
molten metal is poured into the hole throughthe cope it travels throughthe
runners ard gaeinto the nold. Oftenrisessare akocutinto the nold halves.
After pouring, risers provide a reservoir of molten metal to areas of the
castng that sdidify last. If metal is not suppied to these agas,the casing
will have shrinkage defects.

Cores require different physical characternstics tan molds; therefore, the
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binding systens used D make caes may be different from those usd or
molds. Cores must be able to withgand the strong forces of moten metal
fillin g the mald, and often must be removed from small passages in the
solidified casting. This means that the binding system used must produce
strong, hard cores that will collapse for removal after the casting has
hardered. Therefore, cores ae typicaly formed fom siica sad (and
occasonally olivine a zircon sar), ard srong ctemnicalbinders (U.S. EPA,
1992) The sand ard hindermix is placedin a cae box where it hardersinto
the degied shapeard isremoved. Hardering, or curing, isaccanplished with
heat a clenicalreacton, or a caalytic reacton. The nmgjor binding systens
in use br molds aml cares ae dscussed dow.

Green Sand

Green sand is the most common malding process, making about 90% of
castngs poducedmthe US. Greensardisnot used b formcores.Cores ae
formed using one o the ckenical binding systenrs. Greensand is the anly
process that uses amoist sand mix. The mixture is made up of about 85to 95
percert silica (r olivine or zircon) saml, 4 to 10 pecert bentonite chy, 2 to
10 pecert cabonaceous materials suchas pavdered ea)coal, petroleum
products, corn starch or wood flour, ard 2 o 5 pecen water (AFS, 1996)
The chy ard watr actas he linder, holding the sand giains together. The
cabonacews naterials burn off whenthe nolten metal is poured nto the
mold, creating aredudng atmaospherewhich preventsthe metal from oxidizing
while it solidifies (U.S. EPA, 1992)

Advantages ad Disadwartages

Greensard, asexenplified by its widespead usehas a mmber of advantages
over other castng methods. The piocess carbe used ér both ferrous aml

non-ferrousmetal casting and it can hande a more diverse range of produds

thanary other casing method. For exanple, greensarl is used 6 produce
both srall precsion castngs aml large casngs d up © a on. If unform

sard campacton ard accuete control of sard propetties ae nmaintained,very

close tolerances carbe obtained. The process ao has the advartage @

requiring arelatively short time to produce amold compared to many other

processes. Inaddition, the relative smplicity of the process makes it ideally

suited b a mechanized poces (AFS, 1989)

Wastes Generated

Sand caes that are usedn molds lreak davn ard became part of the mold
sand. Foundries ugng greensand molds gererate wage sand that becanes
spen after it has beenreused in the processa number of times, as a pdion
mustbe dispased d to prevert the build up of grains that are too fine. Waste
chemicaly bonded coe sards ae alsogererated. Typicaly, danegedcores
are rot reusalbe ard must be dispcsed as wast.
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Figure 5: Process Flow and Potential Pollutant Outputs for Typical Green Sand Foundry
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ticulate emissions are generated during mixing, molding and core making operations.
In addition, gaseousand mdal fume emissions develop when molten metal is poured
into the nolds aml aportion of themetal volatilizesand canderses. Whengreensarl
addiives armd cae sam binders camne into contact with the nolten metal, they
produce gaseas enmssbns suchas calbon monoxide,orgaric canpounds, hydrogen
sufide, sufur dioxide, nitrous okide, benzere, phenols, ard other hazadous ar
pollutants (HAPs) (Twarog, 1993) Wastewater containing metals and sugpended
solids may be generated if the mold is cooled with water.

Chemical Binding Sysems

Chemical binding systens ae pimarily used ér core making. Greensard is
not used ér cores becausechenmicaly bound saml isstronger, harder, ard can
be more easlly removed from the cavity after the metal has solidified. Almost
ewvery foundry using saml molds uses e or more of the cremcal binding
systensdesciibed below in constructing saml cares. Althoughsamefoundries
alsouse clemicalbinding systens to construct molds,the muchmore simple,
quick ard inexpersive greensand molds deribed previoudy dominate the
industy in terms d tons of casings poduced. When chemical binding
systemsare used for mold making, the“shell-mold” systemis maost often used.
Chemical bonding systens wak through either thermal seting, cherrical or
cafalytic reactons. The nmgjor themrmal seting systens include:oil-bake, stell
core/mold, hot box, ard warm box. The ngjor calytic systens ae the ro-
bake aml cdd box systens (U.S. EPA, 1993)

Oil-Bake

The tradtional method used © produce coes is the dl-bake, or core-oil

system The al-bake systemuses d ard ceealbinders mxed wih sard. The
coreisshapednacore box and thenbaked n anovento hardenit. Oilsused
canbe natural, suchaslinseed d, or synthetic resins, suchas plerolic resins.

The dl-bake yystemwas used aimost exclusvely before 1950, but has now
beenlargely replaced ly other chenical binding systens (U.S. EPA, 1981)

Shell Core

The slell core systemuses sathmixed wih synthetic resins ard a catalyst.

The resins aretypicaly pherolic or furan resins, or mixtures o the two. Often

the stell core sard is purchased as grcoated sad. The catlyst is a weak
agueous aail suchas armonium choride. The saunl mixture is shaped m a
heated netal core box. Starting from the autside edge 6 the cae box ard

moving throughthe sanl towards the ceier of the cae box, the heatbegins
to cure the san mix into a hard mass. Whenthe outside 1/8 to 3/16 inches
of sard has keencured, the core box isinverted. The urcured sam paurs cut

of the cae box leavung a tard saml care skell behind. The stell core isthen
removed from the cae box, alowed © cure for anaddtion few minutes an

isthenreadyfor placenert in the nold (LaRue,1989) The g/stemhasthe
advantage of udng less sand and binders than other systems; however, shell

sand may be more expensve than sand ugd in other sand piocesses.
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Shell M old

The shell mold system is smilar to the shell core system, but is used to
construct malds instead of cores. In this process, metal pattern halves are
preheated, coated with aslic one emulsion release agent, and then covered by
theresin-coatedsard mixture. The heatfrom the paterns cuees the sail mix
and the mald is removed after the desired thickness of sand isobtained. The
slicone emulsion actsasamald release dlowing the shell mold to be removed
from the patern atter curing (LaRue, 1989)

Hot Box Core

The hot box process uses pherolic or furan resin ard a weak ad caalyst
that are mxed wth sanl to coat the suface ¢ the gmins. The ngjor
difference betweenthis systemard the slell core systemis that the core box
is heatd © alout 450 b 550 °F urtil the entire core has become solidified
(Twarog, 1993) The g/stemhas the adwantage d very fast curing times ard
a sand mix consistency alowing the core boxes to be filled and packed
quickly. Therefore, the system is ideal for aubmation ard the mness
production of cores. The dsadvartage s that more sand ard hinderis used
in this systemthanin the slell core system

Warm Box Core

The warmm box systemis essetialy the sane as he ot box system but uses
a different catalyst. The catlysts used dbw the resin binders  cure a a
lower temperature (300 © 400 °F). As with the hot box, theresinsused are

pherolic ard furan resins. Either coppersats a sufonic acds ae usedhsa
callyst. The adwantage wer hot box is reduced eargy costs for heaing

(Twarog, 1993)

Cald Box

The cdd box process $ relatively new to the foundry industy. The system
uses a calytic gas o cure the binders atroom temperature. A number of
different systens ae a\ailable including prerolic urethane binderwith catbon
dioxide gas ashe catlyst. Other systens involve diferent binders (e.g.,
sodium siicat) ard gasessuchas sulur dioxide aml dimethylethylamine
(DMEA), many of which are lanmable a irritants. Compared © other
chemical systens, the cdd box systens have a slort curing time (lower than
ten seconds) and therefore ae wel suied b mass poducion techiques
(AFS, 1981) In addition, the absence of costly oven heating can result in
subdantial energy savings.

No-Bake

The ro-bake o ar setbinder systens alow curing at room temperature
without the use b reacive gases. The ro-bake sgtem uses eher aci
catlystsor esersto curethe inder. The acd catalystsaretypicaly benzere,
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toluere, sufonic or phosphoric acds. Binders ae ether pherolic resins, furan
resins, sadium silicaie sdution or akyd urethane The sytem has the
advantage ¢ substantial savingsin erergy caosts (Twarog, 1993)

Advantages ad Disadwartages

Cores ae recessaly constructed using cremical binders. Molds, howewer,
may be constructed with chemical binders a greensard. The adwantages o
using chemically bonded molds over green sand mdds may include alonger
storagelife for the molds, apatentially lower metal pouring temperature, and
molds having better dimensional stability and surface finish. Disadvantages
include he added csis d chemical binders, the erergy costs for cuiing the
binders,addedlifficultiesto reckimused sadh, ard ervironmertal ard worker
safety concems for ar enissbns assoiated with binder chemicals duing
curing ard metal pouring.

Wastes Generated

Solid wases geerated include lvoken cores amd sam that has setup
prematurely or inadequadly. Wasteresinsand binders canbe gererated from
spills, residuds in containers, and outdated maerials. In addition to fugitive
dud from the handling of sand, mold and core making usng chemical binding
systens may generate gaseaus enmssons sichascatbonmonoxide, VOCs ard
a rumber of gasse$isted ashazadous ar pdlutants (HAPs) underthe Ckan
Air Act. Emissions occur primarily during heating or curing of the molds and
cores, removal of the caes from core boxes, cooling, ard pauring of metal
into molds(Twarog, 1993) The gecfic pdlutantsgererated depedsonthe
type of binding system being used. Section I1I.B Table 4 lists typical air
emissons that may be expected from eachmgjor type d chemical binding
system Wastewater containing metals, suspeded sdids,ard pherols may be
gererated if molds ae caoled wih water.

Permanent Mbld Cading

In pemarert mold casing, metal molds ae used epeatedly. Althoughthe
molds deeriorate over time, they canbe used 6 make thousanls d casings
before being replaced. The piocess $ gmilar to die casting (see Section
[11.A .6 on Die Casting) with the exception being that gravity isused to fill t he
mold rather than external pressue. Permarert molds ae desgned b be
opered,usualy on ahinge, sothat the casings canbe removed. Permarert
molds canbe used or castng both ferrous aml nonferrous rnretals as bng as
the mold metal has ahigher mdting point than the casting metal. Cores from
permanent molds can be sand, plaster, collapsble meal or, soluble salts.
When cores ae nd reusalde, the pioocess $ often referred to as
semipemanent mold casing (AFS, 1981)

Sincethe process $ relatively simple after the nold has keenfabricated,and
since brge rumbers o casings ae usudl produced pemarert mold casing
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is typically anaubmated process. The sequece d operations includes an
initial cleaning of the mald followed by preheating and the spraying or
brushing on of a nold caating. The coating sevesthe purposeof insulting
the molten metal from the relatively cool, heat conduding mold metal. This
allows the mald to be filled completely before the metal begins to solidify.
The catings abko help produce good suface fish actas a Ulbricart to
facilit ate casting removal, and alow any ar in the mold to escape via space
betweenthe nold ard caating. After coating, cores are theninseted aml the
mold is closed. The meaal is poured and alowed to solidify before opening
ard epcing the casing (LaRue, 1989)

Materials

Mold meals are typically madeof cast iron. The molds can be very Smple or
canhave a rumber of sgohisticated kaures, suchasejecior pinsto remove
castngs, water cooling chamels ard siding carepins. Coatings ae typicaly
mixtures d sadium siicate am ether vermiculite, talc, clay or bentonite
(AFS, 1981)

Advantages ad Disadartages

Permanent molds have the obvious advantage of not requiring the making o
a rew mold (and the assoiated ime ard experses)for ewery casing. The
elimination of the mold making process results in a more smple overal
castng process,aclearer work ervironmert, ard far less wast germration.
Because witen metal cools ard sdidifies nuchfaster in a pemanent mold
thanin a sa mold, a nore derse casing with better mechancal propetties
is obtained. The piocess caralso produce castings wth a hgh level of
dimensional accuacyard good surface fnish (AFS, 1981) Onre dsadvartage
is the high cost of tooling, which includes the initial cost of casting and
machining the pemarert mold. In addtion, the shapes ad szes ¢ casings
arelimit ed dueto the impossihilit y of removing certain shapesfromthe molds
(USITC, 1984)

Wastes Generated

Compared b sarl casing operations, relatively littlewaseis gererated inthe
pemarert mold process.Somefoundries force cal the hot pemarert molds
with water sprayed or flushed over the mold. The waste cooling water may
pick up caotaminarts from the nold suchas netals and mold caatings.
Fugitive dustand wase sanl or plaser are gemrated if cores ae fabricaed
of sard or plaser, respecively. Waste caating meterial may alsobegererated
during cleaning of the mold.

Plager Mold Cading

The conventional plaster malding process is smilar to the sand mdding
proceses. In cope aml drag faks, a phder durry mix is poured over the
patern halves. Whenthe plser has sef the paterns ae removed ard the
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mold halvesare keked © remove arny water (USITC, 1984) Since eensmall

amounts of water will, when quickly heated during pouring, expand to Seam
ard adwersely affect the casing, drying s a citical step n plaser mold

castng. Oventemperatures nay be as igh as 800F for aslong as16 © 36
hours. As in the sanl mold processesthe caes ae inseted, and the diied

mold halves are attached prior to pouring themolten metal. Theplaster molds
aredestoyed duiing the slakeaut process.Plaser or sard cores may be used
in the piocess.

The conventional plaster molding process described hereis the mast commaon
of anumber of plaser mold casing processesiuse. Other processesnclude
the foamed phser casing processthe Antioch casing process ad the metch
plate patern casing proces (AFS, 1981)

Materials

The phlsers used n plaser mold casing are \ery strong, hard gypsum
(cakiumsufate) cerrerts mixed wih either fibrous #lcs, finely ground silica,
purnice sbne, clayor graphte. Plaser mixtures may also be comprisedof up
to 50 pecert sand (AFS, 1981)

Advantages ad Disadartages

The plstr mold process camproducecastngswith excelent sufface dedil,
complex ard intricate configurations, ard high dimensional accuacy. Plaser
mold cagingsare ako light, typicaly under20 painds (USITC, 1994) The
processis limited to nonferrous metals becausedrrous netals will r eactwith
the sulfur in the gypsum, creaing dekecis onthe casing surface(AFS, 1981)
Plaser mold casing is more expersive than sard casing, ard has a longer
process time from mold construction to metal pouring. The process is only
used,therefore, when the degied resuks camot be obtained trough sard
castng or when the finer detil ard suface fish will result in substantial
savngs n machning costs.

Wastes Generated
Waste nold plader ard fugitive dug canbe gererated usng this proces.
Waste sand canalso be gererated, depewling on the type d cores used.

Investment/Log Wax Cading

Investment castng processesisea patern or replica hatisconsumed,or lost,
from the nold material whenheaked. The nold-making processresulsin a
one-piece desbyable nold. The nost common type d investment castng,
the lost wax process,uses paéerns fabricaied fom wax Plasic paterns,
however, are dso fairly common in investment casting.

The process kginswith the pioducton of a waxor plasic replica d the pait.
Replcas ae usualy massproducedby injecting the waxor plasic into a de
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(metalmold) ina iquid or sent-liquid state. Replcasare atacted © a gaing
system (sprue aml runners) constructed of the same material to form a tree
asserhly (see kgure 6) The assefly is coatedwith a speally formulated
heatresistart refractory slurry mixture which isalowed b hardenaround the
wax or plagic asembly forming the nold (USITC, 1984)

In the investment flask castng method, the asserhly is placed n a ask anl
thencovered with a refraciory slurry which is alowedto harden(see kgure
6). In the more common investment shell casting mehod, the assembly is
dipped n a rfracory slurry ard sanl is sifted aito the cated pattern
asserhly ard alowed © harden This process $ repeaed uril the desied
shell thickness is reacted (aRue,1989) In both methods the asembly is
then mdted out of the mold. Some investment casting foundries are able to
recover the nelted waxard reuse a pdion in the patern making process.
The resulting mdd assemblies are then heated to remove any residud pattern
material ard to further cure the bindersystem The nold isthenreadyfor the
pouring of molten metal into the central sprue which will travel throughthe
individud sprues and runners fillin g the mald.

Althoughnormally not necessay, cores canbe usedm investment castng for
complex interior shapes. The caes ae inseted duing the patern making
step. The caes ae phced m the patern die ard patern wax or plasic is
injeced apund the cae. After the paternisremoved fromthe de,the caes
areremoved. Coresused ininvestment casting are typically collapsble meal
asserbliesor sduble sal materials whch canbe leacled aut with water or a
dilute hydrochloric acid solution.

In addition to the investment flask and shell mold casting methods described
alove, a rumber of methods have beendeveloped wiich use eusalbe master
paterns. These processes were developed to eliminate produdion of
experdable paterns, one d the nost costly and time-consuning seps n the
castng process. Ore piocess,caled the Shaw Rocess,uses aafraciory
durry containing ethyl silicate. The durry curesinitially to aflexible gd which
can be removed from the patern in two halves. The flexible mold halves can
thenbe further cured at high temperaturesurtil a herd mold is formed eady
for asembly ard pauring (AFS, 1981)
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Figure 6: Invedment Flask and Shell Caging
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Souce: American Foundiymens Society,1981.

Materials

The refractory slurries used m both investment flask an srell casing ae
comprisedof binders ar refraciory materials. Refactory materials include
silica, aumnum siicates, zircon, ard aumna. Binders include siica sds
(very small silica paticles suspeded n water), hydrolyzed ehyl siicat,
sodium ard paassium slicate, and gypsum type phgers. Ethyl slicate is
typicaly hydrolyzed athe foundry by adding aktohol, water, ard hydrochloric
acid to the etyl slicate asa caalyst (AFS, 1981)

Pattern materials ae nost commonly waxor paystyrere. Wax materials can
be synthetic, naural, or a combination. Many different formulations are
available with varying strengths, hardness, mdting paints, setting times, and
competibilit ies, dgpending on the specific casting requirements.

Advantages ad Disadwartages
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The investment castng process poduces castgs wih a hgher degee d
dimensional accuacythanary other castng process. The processcan also
produce cashgs wih a hgh level of detil ard camplexity ard excellent
suiface fnish Investment casing is used ¢ creae loth ferrous aml
nonferrous pecsion pieces suctas derdl crowns, fillings and dentures,
jewery, and scientific ingruments. The costs of investment casting are
gererally higherthanfor other caging procesesdue n pat to the highinitial
costs of patern die-making (USITC, 1984) In addtion, the relatively large
number of stepsinthe piocesssless aneralle to aubmation thanmany other
casting methods.

Wastes Generated

Waste refraciory material, waxes, ard plasic are the largestvolume wases
gererated. Air emssbns ae pimarily paticulates. Wastewaer with
sugperdedand dissolved ®lidsard low pH nmay also be gererated if soluble
sat cores ae used.

Log Foam Gading

The lost foam casting process,also known as Exparded Plystyrere (EPS)
castng, ard cavtyless casting, is a relatively new process hat is ganing
increased uske. The process is dmilar to investment casting in that an
experdalle pdystyrere paternisused b make a me-piece eperdalde mold.
Asin investment casing, gaing systens ae atacled © the paterns, ard the
asserlyiscoated wiha spealy formulated gas peneablerefraciory slurry.
Whentherefractory slurry has herdered, the assetly is positioned n aflask,
ard urbonded sand is poured aound the nold ard campaced nto ary
internal cavities. Molten metal is then poured into the paystyrene patern
which vaporizes ad is replacedby the metal (seeFigure 7). Whenthe netal
has sdidified, the flask s enptied onto a seelgrate for shakeait. Theloose
sard falls through the grate am canbe reused wihout treatment. The
refractory material isbrokenawayfromthe casing in the usuamanner (AFS,
1981)

Materials

Refracory slurries br lost foam casting must produce a cating strong
eroughto prevert theloose sard around the caated asselinly from calapsing
into the cawty as he patern vaporizes. Coatings mustalso be peimealle to
alow the pdystyrere vapors to escaperbm the mold cavty, through the
coating, into the sanl ard out of the lask. Hasks or this process hve side
vents which alow the vapors to esape AFS, 1981)
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Figure 7: Lost Foam Cading Cross Sectios
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Souce: American Foundiymens Society,1981.

Polystyrere paterns canbe fabricated fom polystyrere loards a by molding

polystyrere keads.Patterns from boards ae fabricated usng normal patern

forming tools (see Section I11.A .1). The boardsare available in variousszes
ard thicknesses, ard canbe glued bgether to increase hickness i needed.
Molded pdystyrere paterns kegin as small beadsof expardalle paystyrere

product The beadsare pre-expardedto the required dersity usng a \acuum

steam or hot air processes.In gerera, the amisto reduce he bead dedty

as nuchas pasble in orderto minimize the volume of vapors to be vented
during castng. If vapors are gemrated faster than canbe vented, casing

defects will result. The expanded polystyrene beads are blown into a cast

alumnum mold. Steamis used ¢ heatthe beads causing themto expard

further, fill v oid areas, and bond together. The mold and patern are dlowed

to cool, ard the paternis ejected AFS, 1981)

Advantages ad Disadwartages

The lost foam process carbe used 6r precsion casings of ferrous aml
nonferrous metals of ary Sze. In addtion to beng capake of producing
highly accuete, complex castngswith thin wals, good suface fnish ard no
pating lines, there ae rumerous pacical adwantages ¢ the piocess. For
exanple, there ae far fewer stepsinvolved n lost foamcasing canpared D
sand @asting. Core making and setting is nat necessary, nor is the mixing of
largeanounts d sar ard hinders. Shakeaut ard saml handling is a matter
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of pouring out the sand which is mastly reusable without any treatment since
bindersare nat used. Some portion of sand may need to beremoved to avoid
the tiildup d styrere in the snd. The flaks used ae less expersive aml
easer to usesincethere are ro cope aml drag halves b be fasteredtogether.
The reduced #bor ard meterial costs meke lost foam castng anecaromical
aternative to many traditional casting mehods Althoughthe potential exists
for other metals to be cast, currently only aluminumand gray and dudile iron
are casudng thismethod (AFS, 1981) Inaddtionthereare smelimit ations
in udng the tecmique b cag low caibon aloys (SFSA, 1997)

Wastes Generated

The large qualtities of paystyrere vapors producedduring lost foamcaging
canbe flammable ard may contain hazadous ar pdlutants HAPs). Other
possble air emssbns are patticulates elated to the use bsam. Waste sard
ard refraciory materials cantaining styrere may also be gererated.

lll. A.3. Furnace Charge Preparation and Metal Méelting

Foundries typicaly userecycled scap metalsas teir primary saurce d metal,
ard use matal ingot as asecadaly sourcewhenscrap is not available. The
first gep in metal meting is preparation of the scrap mderias. Preparation,
which adso may be done by the foundry’s metal supplier, consists of cutting
the neterials o the pioper size r the furnace ad clearnng ard degeasing
the materials. Cleanng ard degeasig canbe accamplished with sdvertsor
by a precanbudgionstepto burn off ary orgaric cantamnarts (Kotzin, 1992)
Prepared scrap meal is weighed and additional metal, aloys, and flux may be
added pior to addng the neta to the furnace. Adding metal to a furnace &
caled “charging.” (Alloys may also be addedat various sages 6the nelt or
asthe ladle is filled.)

Flux is a neterial added ¢ the furnace clarge a to the nolten meta to
remove impurities. FHux unites with impurities to form dross or dag, which
risesto the suface @ the nolten metal where it is removed before pouring
(LaRue,1989) The dag naterial on the nolten metal surface lelps to
prevent oxidation of the meal. Hux is often chloride or fluoride salts that
have anaffinity to bind with cettain contaminarts. The use dsat fluxes nay
resut in emssbons o acd gasses.

Fivetypes ¢ furnaces ae commonly used d melt metal in foundries: cupda,
electic arc, reverberatory, indudion ard crucible (see Fgure 8) Some
foundriesoperate more thanone type d furnace ad may eventrarsfermolten
metal betweenfurnacetypesin orderto make kest use @ the kestfeaures d
each

Cupda Furnaces
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The cupda furnace s primarily used © melt gray, mallealde, or ductle iron.
The furnace & a tollow vertical cylinder on legs and lined wth refractory
material. Hingeddoors atthe ottom alow the furnace b be enptied when
not in use. Whencharging the furnace,the doors ae cbsed anl abed of sard
isplacedat the lottom of the furnace,covering the daors. Alternating layers
of coke for fuelard sciep metal, aloys and flux are pbced wer the sar.
Although air, or oxygenerriched ar, is forced trough the layers with a
blower, cupdas require a reducing aimosphere to maintain the cdke bed.
Heat from the burning coke mdts the scrap metal and flux, which drip to the
bottom sand layer. Inaddtion, the luming of coke urderreducing canditions
raisesthe carbon contert of the netal charge © the casing spedications. A
hole level with the top of the sand dlows malten metal to be drained off, or
“tapped. A higherhole alows shg © be drawnoff. Additional charges can
be added ¢ the furnace aseeded l(aRue,1989)

Electric Arc Furnaces

Electric alc furnaces a@ used dr melting castiron or steel The furnace
consists of a sauceshaped leath of refraciory meterial for calecting the
molten metal with refractory material lining the stes ad top of the furnace.
Two or three cabon electrodes pesgtrate the furnacefrom the top or sides.
The scep metal charge b placed o the reath ard melted by the heatfrom
anelectic arc formed betweenthe ebctrodes. Whenthe ekctic alc canes
into contactwith the metal, it isa drectarc furnace ad whenthe ekctic arc
does rot acualy touchthe metd it is anindirectarc furnace. Moltenmeta
istypicaly drawnoff througha spait by tipping the furnace. Alloying metal
can be added, ard dag canbe removed, through doors in the wals of the
furnace (aRue,1989) Electic arc furnaceshave the adwantage ¢ not
requiring incoming crap to be clean Ore dsadvartage s that they do not
allow precise mdallurgical adjustments to the molten metal.

Rewerberatory Furnaces

Rewrberatory furmnaces a pimarily used © melt large quatities o
nonfemrous netals. Metal is placed @ a sauceshaped heath lined wih
refractory material on al sides. Hot ar ard combustion gasse$romoil or gas
burners ae down overthe netal ard exhausied out of the furnace. The heat
mdts the meal and mare chargeis added urtil the level of mdten metal is
high eroughto run out of aspaut in the heath ard into a wel from which it
canbe ladled aut (LaRue, 1989)

Inducion Furnaces

Induction furnaces a& used @ melt both ferrous aml non-ferrous netals.
There ae seweral types d inducion furnacesjput all creae a stong magnetic
field by passng anelectric current througha cal wrapped asund the furnace.
The nmegretic field in turn creakes a voltage aonss anl sulsequenly an
electric curent throughthe metal to be melted. The ekctical resistarce d
the netal produces katwhich meltsthe netal. Inducion furnaces a& \ery
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efficiert ard are nmede in a wde range d szes(LaRue, 1989) Inducion
furnaces equire clearer sciap than electric arc furnaces,however, they do
allow precise mdallurgical adjustments.

Crucible Furnaces

Crucible furnaces a& ptimarily used © melt smaller anounts o nonferrous
metalsthanother furnace ypes. Thecrucibleor refractory container is heaed
ina furnace fred with natural gas @ liquid propare. The netal inthecrucible
melts, ard canbe ladled fom the cucible or poured drecty by tipping the
crucible (LaRue, 1989)

Wastes Generated

Cupda, reverberatory ard ekctic arc furnaces ray emt paticulate netter,
carbon nonoxide hydrocarbons sulfur dioxide, nitrogen oxides, small
quantities of chloride and fluoride compounds and meallic fumes from the
condersaton of volatilized netal ard metal oxides. Induction furnaces ad
crucible furnaces er relatively small anounts of paticulates,hydrocarbons,
ard cabon monoxide enmssons. The hghest concertration of furnace
emssons occur when furnaces a@ qoered for charging, aloying, slag
removal, ard tapping (Kotzin, 1992) Paticulate enissionscanbe egecaly
high during aloying ard the ntroducton of addtives. For exanple, if
magnesumisadded® moltenmetal to produce dudteiron, a stong reacton
ensues, with the patential to release magnesium oxides and meallic fumes
(NADCA, 1996)

Furnace ertrssons ae dten controlled with wet sciubbers. Wet sciubber
wadewaker canbe gererated in large quatities (up to 3,000 gallons per
minute) in facilities usng large cupda furnaces. This water may contain
metals ard prerols, ard istypicaly highly akaline a acdic ard is neutralized
before being discharged b the POTW (AFS Air Qualty Committee,1992)
Non-contact cooling water with little or no contamination may also be
gererated.

Scrap prepaation usdng thermd treatment will emit smoke, organic
compounds am cabon monoxide. Other wases nay include wast sdverts
if sdverts are used @ prepae metal for charging. Sag s also gererated
during metal melting operations. Hazadous sbg can be gewerated if the
charge materials contain eroughtoxic metals suchas ead ad chromium or
if calcium carbide is used in the maal to remove sulfur compounds (see
Section 111.B.1) (U.S. EPA, 1992).
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Figure 8: Sectional Views d Melting Furnaces
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lll. A.4. Shakeout, Cooling and Sand Handling

For those foundries usng sand molding ard cae making techmiques cagings
need b be cooled aml sepaated from the sax mold. After moltenmetal has
been ladled into the mold and begins to solidify, it is transported to acooling
area wlere the casing sdidifies kefore being sepagted from the nold.
Larger, more mecharized bundries use awmatic canveyor systens to
trarsfer the casing ard nold through a caling tunnel on the wayto the
shakeaut area. Less neclanzedfoundries allow the casings © cool on the
shopfloor. Inthe slakeaut area,molds ae typicaly placedonvibrating grids
or conveyorsto shake he sanl loosefromthe castng. Insomefoundries,the
mold may be separated from the casing manualy (EPA, 1986)

Sand sting techniques can generate subdantial volumes of waste sand.
Many foundries reuse a &rge pation of this sand and anly remove a small
portion as waste. Waste sand removed from the foundry is primarily made
up o fine grains that build up as lte saul is reused @er ard over. Most
foundries, therefore, have a kbrge multi-step sad handling operation for
capturing and conditioning the reusable sand. Larger foundries often have
conveyorized sand-handling systems working continuoudy. Smaller, less
mechanzedfoundries often use leaw equpmert (e.g., front-end loades) in
a ketch proces (U.S. EPA, 1992) Increasngly, foundry wage sand is being
sert off-site for use as a ewtruction material (see %cton V).

Sand handling operationsreceve sarl directly fromthe slkakeaut stepor from
anintermedete sard sbrage aea. A typicalfirst step nsam handling islump
knockout. Sand lumps acur when the bnders usedn sam caes aly
patialy degade affer exposure to the heatof moltenmetal. The lumps, or
core butts, may be crusted ard recycledinto molding saml duiing this step.
Theycanalsobe dispcssedaswase material. A magnetic sepaation operation
is often used m ferrous undries o remove pieces 6 metal from the sainl.
Other gepsinvolve screening to remove fines that buld up over time, and
cooling by aeration. In addition, some foundries treat mold and core sand
themmally to remove binders ard orgaric impurities (U.S. EPA, 1992)

Wastes Generated

Shakeaut, cooling, ard sand handling gperations gererate wase sanl ard
fines possibly containing netals. In addition, paticulate emissions are
gererated duiing these @erations. If themmal treatment units ae used @
reckimchemcaly bonded sads,enissbns suchascamonmonoxide,orgaric
compounds, ard ather gasses cabe expeced.
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lll. A.5. Quenching, Finishing, Cleaning and Coating

Rapid cooling of hat castings by quenching in awater bath is practiced by
same foundries ard die casers to cool ard sdidify the casing rapidly (to
speedhe process)ard to acheve cettain metalurgical propetties. Thewater
bath may be plain water or may contain chemcal addtives to prevert
oxidation.

Some anourt of finishng ard cleanng isrequired for al casings; howe\er,
the degree and specific types of operations will depend largdy on the casting
speciicaionsand the casing process usedrinishing ard cleanng operations
can be a sgnificant portion of the overall cost to produce a castg.
Foundries, therefore, often seach for castng techniques ad nold desgns
that will r educe the finishing needed.

Finishing operations begin once he casing is shaken out ard cooled.
Hammers, band sawsalrasive cutting whees, flame cut-off devices,ard air-
caibon arc devces nay be used b remove the risers, rumers, ard spues @
the gaing system Meta fins at the pating lines (ines o a casing
correspanding to the interface letween the cee aml drag d a nold) are
removed with chipping hammers ard girinders. Residualrefraciory material
ard oxidesaretypicaly removed by sard blasing or steelsiot blasing, which
canalso be used © give the casing a umform and more attractve suface
appeaarce (U.S. EPA, 1992)

The ckanng of casings pecedes ancoating goerations to ersure that the
coating will adhere to the metal. Chemical cleaning and coating operations
are diten contracted aut to off-site firms, but are sanetimes caried aut atthe
foundries. Scale,rust, oxides,oil, greaseard dirt canbe chenicaly removed
from the suface usig aganc sdverts (typicaly chorinated sdverts,
although naphtha, metharol, ard toluere ae ako used) enulsifiers,
pressuized waer, alrasives, alkaline agets (causic sada,sada ashakaline
silicates,and prosphates) or acd pickling. The pckling processmvolves te
cleanng of the nmetal surface wih inorganc acidssuchas tydrochloric acd,
sulfuric acid, or nitric acd. Castings gererally pas from the pckling beth
througha seres d rinses. Moltensat baths ae ako used o cleancomplex
interior pasagesin cagings (U.S. EPA, 1992)

Castingsare often given a coating to inhibit oxidation, resist deerioration, or
improve appeaarce. Common coating opermtons include: panting,
electroplating, electroless nckel plating, hard facing, hot dipping, thermal
spraying, diffusion, conversion, parcelin eraneling, ard organic or fused dy-
resin coating (U.S. EPA, 1992)

Wastes Genaated
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Castng querch water may contain pherols, oil ard grease suspeded sdids,
ard nmetals (e.g., copper, lead,zinc). Metal-beaing sudgesmay be gererated
whenquerch baths are ckared ait (EPA, 1995)

Finishing operations may gererate paticulate ar emssons. Wastewater may
contain cutting ails, ethylere glycol, ard metals. Solid wases nclude netal
chipsand gert cuting oils (EPA, 1995)

Cleanng ard caating may gererate air enmissons o VOCs fom panting,
coating and solvent cleaning; acid migs and meal ion mists from anodizing,
plating, pdlishing, hot dip coating, etching, ard chenical conversion coating.
Wastewakr may contain sdverts, metals, metal sats, cyandes,and high or
low pH. Solid wages include cynde aml netal-beaing dudges sert
solverts ard pants, ard gert plating beths (EPA, 1995)

lll. A.6. Die Casting

The term “die casing” usualy implies “pressue die casing.” The plocess
utilizes a pamanent die (metal mold) in which molten metal is forced urder

high pressure. Dies are uudly made from two Hocks of dedl, each
containing pat of the cavty, which are locked bgether while the casing is
being made. Retactlde ard removable caes ae used to form internal

suifaces. The netal is held under pressue urtil it cools aml sdidifies. The
die helves ae thenopered aml the castng isremoved, usually by mears o an
autbmatic epcton system Dies ae preheated aml lubricated kefore being

used,ard awe ether ar- or water-cooled to maintain the desied operating

temperature (Loper, 1985) Metal is typicaly melted an Ste from prealoyed

ingot, or by blerding the aloying canstituerts (or occasonaly metal scrap).

Some aluminum die cas#rs, however, purchase noltenalumnum ard sore
it on gte in a holding furnace (NADCA, 1996) Two basic typesof die
castng machnes ae usedhot chamber ard cdd-chamber (see Fgure 9)

Die casing macthines

Hot-chaber die casing machnesare comprisedof a noltenmetal resewoir,

thedie,ard a nmetal-trarsferring devce whch aubmaticaly withdrawsmolten
metal from the resewvoir ard forces 1t under pressue into the de. A steel
piston ard cylinder system is often used o creae the recessar pressue
within the de. Presures canrange fom afew hundred to over 5,000 ps.

Cettain metals, suchas alimnumaloys, zinc alloys, and pure zinc camot be
used n hot-chamber die casing becauselttey rapidly attack he iron in the
piston ard cylinder. These matas, therefore, require a diferent type o

castng machine, caled a gmsereck. A goosereck nacthine utilizes a cast
iron chamel to trarsfer the molten metal from the resewoir to the de (see
Figure 9)). After the gmsereck s brouglt into contact with the de,
compressed arr is gpplied to the maten meal. Pressures are typically in the
range d 350 b 500 ps (Loper, 1985)
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Cold chamber mechines have mdten mea reservoirs separate from the
castng machine. Justenough metal for one casing is ladled ky hand or
mechancaly into a snall chantber, from which it is forced nto the die urder
high pressure (see kgure 9@)). Pressure is produced brougha hydrauic
systemconnected © a pston, ard is typicaly in the range of afew thousarl
ps to 10000 ps. In cod chamber machines the neta is jus alove the
melting point and isin adush-like sate. Since the maal is in contact with the
piston ard cylinder for only a short period of time, the process $ applcalie
to duminum dloys, magnesum dloys, zinc dloys, and even high mdting-
point aloys suchasbrasses ard kronzes(Loper, 1985)

Figure 9: Cdld (a), and Hot Chamber (b), Die Castng Machines
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Souce: American Foundiymens Society,1981.

Die Lubricaton

Properlubrication of dies an plungersis essetial for successfl die castng.
Die lubricaion affects the casing quaity, dersity, ard suface fnish, the ease
of cavity fill, and the ease of casting gection. Proper lubrication can aso
speed he casing rate, reduce naintenance, ard reduce liild up d material
on the de face Gtreet 1977)

Die lubricaion canbe manual or aubmatic. In manual systernrs, the die
castng machine operator uses a &nd held spay gunto appy lubricart to the
die suface pstbefore the de is closed. Automatic systens use eher fixed
or reciprocating gray systens to appy lubricart (Allsop, 1983)

There ae many types ad formulations of lubricarts on the market. No one
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lubricart meet the requirements for all die casers. The spedic lubricart
formulation used depeds a a rumber of factors, including: the metal being
cast the temperatures d castng, the lubricart applcation method, the suface
finish requirements, the camplexity of the casing, ard the type d ejection
system Althoughspeciic formulationsare pioprietary, in gerera, lubricarts
are a nixture of a ubricart ard a carier material. Formulations nay also
include additives to inhibit corrosion, increase sability during sorage, and
resist bacteria degadaton (Kaye, 1982)

Lubricartsare nostly carier material which evapaatesupon contactwith the
hot die suface,depcsiting a thin uniform coating of die lubricart on the die
face. Typicalratios of carrier to lubricart are alout 40 o 1 (Kaye, 1982)

Both water-based uibricarts and sdvernt-based ubricarts are in use bday:.
Solverts, howewer, are lrgely being phased ot due b health ard fire
concems asseiated wih the large anounts o sdvert vapors released.
Water-based uibricants are row used ahost exclusively in the US.
Lubricating meterials ae typicaly mineral oils ard waxes in water enulsions.
Silicone oils and synthetic waxes are finding increased use. In addition,
reseachisunderwayto dewlop a pemarert release cating for die sufaces
which will eliminate the need for repeated lubricant application (Kaye, 1982)

Advantages ad Disadwartages

Die casting is not applicable to steel and high mdting point dloys. Pressure
diesare wery expersive o desgn ard produce,ard the die casing machines
themselves are ngjor captal investments (LaRue, 1989) Therefore, to
compete with other castng methods, it mustbe more ecaromicalto produce
a camponert by virtueof higher producion rates, or the finished canponerts
mug be supeior to those produced usng other methods -- often, it is a
combination of both factors (USITC, 1984)

Once te reusalbe die hes keenprepaed, the de casing process caisusain
very high producion rates. Castings canbe madeat rates of more than400
pe hour. Thereis alimit, however, to the number of castingsproduced ina
single die depeding on the die design, the aloys being cased, ard the
dimensional tolerances equired. The useale life sparof a de carrange from
under1,000 b over5,000000 catingsor “shots.” (Allsop, 1983) Therefore,
the deggn of the die itself is critical not only for producihng high qualty
castingsbut also in ensuring the economic viabilit y of the produdion process.
Die degyn is a very complex exercise. In addtion to the desyn of the
componert geanetry ard canstituert materials, numerous faciors related to
the de itsef mustbe considered,including: thetype d aloys, the emperature
gradients within the di, the pressue ard velocity of the nolten metal when
it erters the de, the tecmique br ejecing the casing from the die, ard the
lubrication systemused Street 1977) Computer-aided deggnard modeing
of die degyns is now commonplace ad hes phyed an important role in
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advandng the techndogy.

Ore ngjor adwantage ¢ die casing over other casing methods b that the
produced castingscan have very complex shapes. The abilit y to cast complex
shapes ften makes t possble to manufaciure a productfrom a sngle casing
instead ¢ from an asserhly of castcomponents. This cangreaty reduce
castng costs as wel as cats assoiated wih fabricaion ard machning.
Furthermore, die casing produces castgs laving a hgh degee d
dimensional accuacy ard suface dehition compared © other casing
methods, which may also reduce or diminate costly machining steps  Finally,

castngs with relatively thin wal sectons canbe produced usig the de
casting mehod. This can result in substantial savingsin material costs and
reductons in componert weight (Allsop, 1983)

Wastes Generated

Wastes generated duiing mea melting will be smilar to those of meal
melting in foundries, depewling on the particular furnace used.Rektively
little wase is gererated in the actial die casing process copared © other
metal castng processesHowever, sane gaseals aml fume emssons accur
during meal injection. Metal oxide fumes are released as some of the metal
vaporizes ad canderses. Gaseads enmssbns caroriginate from: the molten
metal itself; the evolution of chemicals from the lubricant asit is Sorayed onto
the ot metal die; ard as he nolten metal contacts the lubricart (NADCA,
1996)
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lll. B. Raw Materials Inputs and Pollution Outputs

Raw material inputs ard pallutant outputsdiffer for foundriesard die casers.
The myjor difference les in the use of permarert molds ty die casing
facilit ieswhich diminates any need for large mold meking operations and the
handling, treatment ard dispcsal of sard ard other refractory materials. For
this reasm, the naterial inputs arl pdlutant outputs d pemarert mold
casting foundries will lik ely be more similar to those of die casting fecilit ies.
Table 4 simmarizesthe materialinputsard pdlution outputs discussed in this
secton.

1. B.1. Foundries

The main raw material inputs for foundries ae sanl ard other core ard mold
refractory materials (deperling of the paticular processes usegdyetalsinthe
form of scrap and ingot, dloys, and fuel for meaa melting. Other raw material
inputs include bnders, fluxing agets, ard patern making meterials.

Air Emissions

Air emissions a foundries primarily arise from mea meting, mold and core
making, shakeaut ard sanl handling, ard the ckeanng ard finishing of cast
partts (Kotzin, 1992)

Furnaces ad Metal Melting

Furnace ai emissons cansist of the producis of combustion fromthe fuelard
paticulate mater in the form of dugs, mdallics, and mdal oxide fumes.
Carbon monoxide aml orgaric vapors may also arise if oily scrap is charged
to the furnace @ preleat system (AP-42, 1993) Particulates will vary
accading to the type d furnace, fuel (if used) meta melted, melting
temperature, ard a rnumber of operating practices. Air enissions from
furnaces ad moltenmetal canoften be reducedby appying a rumber of good
operating practices gee Scton V.A). Particulates caninclude fy ash
carbon, metallic dugs, and fumesfrom the volatiliz ation and condensation of
molten meal oxides. In steel foundries, these paticulates may contain
varying amounts o zinc, lead, nickel cadnmum, ard chromium (Kotzin,
1992) Carbon-steel dug canbe high in zinc as a result of the ue o
galanized scap, while stainless steel dustis high in nickel ard clromium
Painted scip canresul in paticulateshighin lead. Particulates assoated
with nonferrous netal production may contain copper, aumnum, lead,tin,
ard zinc. The paticulate szes ¢ the axide umes ae dten very snall
(submicron) and, therefore, require high efficiercy control devses Licht,
1992)

Furnaceair enissons ae typicaly capured in ventilation systens canprised
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of hoods aml ductwork. Hoods aml ducsare usudly placed eerard/or near
the tapping spauts, ard metal charging, slag emoval, ard pauring aras.
Hoodscanbe pemarertly fixed atpouring stationsor attached o the pouring

ladle o crare throughflexible ductwork. Depermling on the type d furnace
ard metals melted, these entilation systens may be ducied to coolers to cool

the hot combusion gasesfollowedby baghouses electrostatic precpitators
ard/or wet scrubbers to cdlect paticulates. Afterburners may also be used
to control caton monoxide aml ol vapors (Licht, 1992)

Mold ard Cae Making

The maor air pdlutants gererated duing nold ard cae making awe
paticulates fom the handling of sarl ard other refraciory materials, ard
VOCs fom the cae ard nmold cuing ard diying operations. VOCs,
patticulates,caton monoxide,ard ather orgaric canpounds ae akoenitted
whenthe mold and core come into contact with the nolten metal ard while
the filled mdds are cooled (AP-42,1993)

The use of organic chemical binding systems(e.g., cold box, hot box, nobake,
etc.) may generate sufur dioxide, ammonia, hydrogen sufide, hydrogen
cyande, nitrogenoxides ad large number of different organc campounds.
Emissions occur primarily during heating and curing, removal of the cores
from core boxes, cooling, and pouring the metal into molds and may include
anumber of gasesitted as lazadous ar pdlutants (HAPs) urderthe Clean
Air Act. Potential HAPs emitted when usng chemical binding systems
include: brmaldetyde, methylere dpheryl disocyanae (MDI), pherol,
triethylamne, metharol, benzere, toluere, cresd/cresylic acd, napthalene,
polycyclic-orgarics, ard cyande conpounds (Twarog, 1993)

Some core-making processes use reingly aciic or basic sulstances br
scrubbing the df gassesrbm the cae making process In the fee edical
cure processacltylic-epoxy binders ae cued using anorgaric hydroperoxide
ard SO, gas. Gasses atypicaly scubbed to remove sufur dioxide kefore
releasehroughthe stackto theatmosplere. A wetscrubbing unit atsorbs the
SO, gas A 5to 10percen solution of sodiumhydroxideata pH d 8 to 14
neutralizes he S0, ard preveris the by-product (sodium sufite) from
precpitating out of solution (U.S. EPA, 1992)

Amine scrubbers may be used for sulfur dioxide control by foundries. In
amne scubbing the gas cataining sufur dioxide s first passed trough a
catalyst bed, where the sufur compoundsare converted © hydrogensufide.
The gas streamthen erters a packed ptrayed ower (scrubber) where it is
contactedwith asdution of water ard anorgaric amne. The anine sdution
is akaline ard the weaky acdic hydrogensufidein the gas seamdissdves
in it. The amine solution with hydrogen aulfide is then sent to a sripping
tower, whereit is boiled ard the acd gases sipped at. The amne sdution
is cooled and returned to the scrubbing tower for reuse. Acid gases are
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Waskewater

cooled aml treatd trough neutralizaion. A number of amines ae used
including dethanolamine (DEA), monoethanolamine (MEA), and
methyldiethanolamine (MDEA). Air emissionsfrom the amine scrubbers may
includesome H,S ard other sulfur compounds (Scott, 1992)

Shakeaut, Finishing, ard Sanl Hardling

Shakeait ard sand handling operations gererate dug ard metalic
paticulates. Finishing and cleaning operations will generate metallic
patticulates from delurring, grinding, sanding ard brushing, and volatile
organc campounds fom the appication of rustinhibitors or orgaric coatings
suchaspant. Control systensinvolve roodsard ducsatkeydug gererating
points followed ty baghouses,electrostatic precpitators, or wet sciubbers
(AFS Air Qualty Committee,1992)

Wastewater mainly consists of noncontact cooling water ard wet sciubber
effluert (Leidel, 1995) Noncontactcooling water cantypicaly be discharged
to the FOTW or to suface wagrs underan NPDES pemit. Wet scrubber
wastewater in facilit ies usng large cupda furnaces carboe gererated in large
quartities (up to 3,000 gallons per minute). This water is typically highly
alkkaline a acdic and is neutralized lefore being discrerged b the FOTW
(AFS Air Qualty Committee, 1992) If amne <rubbers are ugd, amine
scrubbing sdution canbe releasedd the phnt effluert systemthroughleaks
and spills. Some foundries usng cupda furnaces ao gererate wasewaer
containing metals from cooling shg with waer. Wastewaer may also be
generated in certain finishing operations such as quenching and deburring.
Suchwagewater canbe highin oil ard superded ®lids (NADCA, 1996)

Residual Wages

Residud wastes originate from many different pointswithin foundries. Waste
sand is by far the largest volumewaste for theindustry. Other residual wastes
may includedustfrom dustcallection systerns, slag, spemn investment castng
refractory material, off-spec poducts, resins, spetn sdverts ard clearers,
pants, and other miscellaneous wastes.

Furnaces ad Metal Melting

The percertage d metal from eachcharge thatis convertedto dustor fumes
ard cdlecied ty baghouses electrostatic precpitators, or wet scirubbers can
vary dggnificantly from facility to facility depending on the type of furnace
used ad the type of metal cast In steelfoundries, this dustcontains varying
amourts d zinc, lead,nickel cadmum, ard clromium.  Cambon-steel dust
tends © be high in zinc asa result of the use © galvarized scap, while
stainless steldustis high in nickel and chromium. Dust high in lead nay
resuk from the useof scrap panted with leaded paikt. Dustasseiated wih
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nonferrous metal production may contain cgoper, aumnum, lead,tin, ard
zinc. Steel dug may be encapsulated and disposed of in apemitted landfill,
while nonferrous dustis often sert to a recycler for metal recovery.

Slag s a ghssymass wth a canplex chemcal structure. It canconstitute
about 25 percent of a foundry's solid waste stream (Kotzin, 1995) Sag is
composed of metal oxidesfromthe mdting process, mdted refractories, sand,
coke ash(if coke s used) ard other materials. Large qualtities o slag ae
gererated in paticular from iron foundries that melt in cupda furnaces.
Fluxes are usd to facilit ate removal of contaminants from the molten metal
into the shg sothat it can be removed from the nolten metal surface.
Hazadousslagmay be producedn melting operationsif the crarge naterials
containtoxic metalssuchaslead,cadmum, or chromium. To produce dudte
iron by reducng the sulfur contert of iron, some foundries use catium
caide deslfurizaion ard the dag gewerated by this proces may be
clasified asa reactve wase (U.S. EPA, 1992)

Mold ard Cae Making

Those cae-making processeshat use stongly acdic or basic sulstances or

scrubbing the df gases from the core making proces may gererate dudges
or liquars. These dudgesor liquors are typicaly pH catrolled prior to

dischargeto the sewersystemas ronhazadous wase. If not propelly treaed,
the wase nmay be classiiedas fazadous carosive wase arl thus sulpected

to numerousfederal, gate ard local mandaies(U.S. EPA, 1992)

Shakeait ard Sand Hardling

Foundries wsing saml molds aml cares generate largevolumes of waste sards.
Waste foundry sam canaccaunt for 65 © 90 pecent of the btal wase
gererated by foundries. In many foundries, casing samls ae recycled
internally urtil they canno longer be used. Some foundries reckim wase
sands sothat they can be recycled b the process o recycled df-site for
amther use éee Rction V.A.1). Sand that canno longerbe used ly iron or
steel foundries, is often landfilled as nonhazadouswase. Casing sarmis used
in the pooducion of brass @ bronze cashgs nay exibit toxicity
characteristic for leador cadmum. The hazadous sad may be reckimed in
a thermal treatment unt which may be subject to RCRA requirements for
hazadous wase incinerators (see Scton VI.B) (U.S. EPA, 1992.
Approximately two percert of al foundry spen sard is hazadous Kotzin,
1995)
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Investment casting shells can be used only once and are disposed in landfills
as a nohazadous wase uress cadersaes from heaw metal aloy
constituerts are presen in the slells.

Most foundries generate miscellaneous residud waste that varies grestly in
composition, but makes up only a small percentage of the total waste. This
wase includes weding meterials, wase dal from heaw equpment ard
hydraulics, empty binder drums, and scrubber lime (U.S. EPA, 1992)

I1l. B.2. Die Casters

The man raw maerial inputs for die casters include meal in the form of
ingot, maten meal, metal scrap, aloys, and fuel for mea melting. Other raw
meaterial inputs include: fluxing agets, die lubricarts, refraciory materials,
hydrauic fluid, ard finishing ard cleanng meterials.

Air Emissions

Furnaceair emissbnsconsist of the products of combustion from the fuelard
paticulate mater in the form of dugs, maallics, and mdal oxide fumes.
Carbon monoxide and oil vapors may dso arise if oily scrap is charged to the
furnace @ preheat system Metalic paticulates arise manly from the
volatilization and condensation of molten metal oxides. These will vary
accading to the type d furnace,fuel metal, melting temperature, and a
number of operating practces. The paticulate szes @ the axidefumes are
often very srmall (submicron) ard may containcopper, aluminum, lead tin, ard
zinc (Licht, 1992)

Fluxing and dross removal operations to remove impurities from the molten
metal canalso be the saurce d ar emissbns. Die casers canuse a omber
of different fluxing agents to remove different impurities, including: sulfur
hexafluoride, solvent fluxes, auminum fluoride, or chlorine. Metallic
patticulates,the luxing agemsthenseles,and productsof chenicalreactons
with impurities canbe enitted from the molten metal surface @ from the
sutsequenly removed dross asticools. For exanple, if chlorine is used,it
may reactwith alumnum ard watr in the amosplere to form alumnum
oxide umes am hydrochloric acd. Although not alWways necessay,
paticulate enissons caitrol equpment, such as #&bric bag filters, are
sometimesused o control furnace ernssons atdie casing fadlities(NADCA,
1996)

Die lubricaton ard plungertip lubricaion canalso be a sgnificart saurce of
air releases from die casting facilities. Both oil- and water-based die
lubricarts are used. Oil-based ulricarts typicaly contain naphtha ard resuk
in much higher emissbns d volatile orgaric canpounds than water-based
lubricants. The air emissions will depend on the specific formulation of the
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Waskewater

lubricart productard may contain hazadousair polutants (NADCA, 1996)

Other ar emssions anise from finishing ard clearnng operations which
generatemetallic particulatesfrom deburring, grinding, sanding and brushing,
and vdlatile organic compounds from the application of rug inhibitors or
pant. Casing querh tanks for the caling of zinc casings cancontain
volatile organic compounds and water treatment chemicals resulting in
potential emissbns o volatile organic compounds aml hazadous ar
pollutants (NADCA, 1996)

Both process wasiwaer arnd wase roncontact cooling waer may be
generated at die casting facilities. Noncontact cooling water will lik ey have
elevated emperature and very little a no chemical contanination. Process
wastewater from die casting facilit ies can be contaminated with spent die
lubricarts, hydraulcfluid ard coolarts. Contamnartsin suchwasewater are
typicaly oil and phenols. As with foundries, die casers may also gererate
wasewaer in cettain finishng operations such as in-process atanng,
guerching ard delurring. Suchwasewater canbe highin oil ard suspeded
solids. Typical wastewater treatment & die casting facilities consists of
oil/ water separation and/or filt ration before dischargeto aPOTW. Facilit ies
gererating large wolumes o wasewatkr may also utilize bological treament
(NADCA, 1996)

Residual Wages

Residud waste dreams from die casting fecilities are relatively small
compared b most sard casing foundries. Typical residualwases nclude:
slag a dross geerated from moltenmetal sufacesrefractory materialsfrom
furnacesand ladles, metallic fines, spent shot (plunger) tips tools, heating
cails, hydrauic fluid, floor atsorbert, alrasive cutting belts amd wheek,
guerch dudge ard steelshot. Most residualwagesfrom die casing fadlit ies
are senoff-site for dispcsal as a npn-hazadouswase. Waste dioss s usually
ser to secodary smelters for metal recovery. Waste dls, lubricarts ard
hydrauic fluids nay be sert off-site for recycling or erergy recovery
(NADCA, 1996)
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Table 4: Sunmary of Material Inputs and Potential Pollutant Outputs

for the Metal Casting Industry

Industrial Material Residual

Process Input s Air Emissians Wastewater Wastes

Pattern Making Wood, gadic, | VOCs from glues, Little or no Scrap patten
metal, wax, epoxies, ard pairts. wastewate generated | mateials
pdystyrene

Mold and Core Preparation and

Pouring

Green Sand Green sand Particulates, metal Wastewater Waste geensand
and oxide fumes, carbon containing meals and core sand
chemically- monoxide organic elevatal temperature, | paentially
bonded sand compounds, hydrogen phenols and ather containing meals
cores sulfide, sulfur dioxide, | organics from wet

and nitrous ide. dud collection
Alsg benzene, systems and mold
phenols, and ather cooling water
hazadous air

pdlutants (HAPS) ff

chemically bonded

cares are sed

Chemical Binding Sand and Particulates, metallic Scrubber wastewater | Waste mdd ard

Systems chemical oxide fumes, carbon with amires or high | coresand
binders monoxide ammania, or low pH; ard paentially

hydrogen sulfide, wastewate containing meals
hydrogen cyanide, containing meals and residud
sulfur dioxide, nitrogen | devated temperature, | chemical inders
oxides, ard other HAPs | phenols and aher

organics from wet

dud collection

systems and mold

cooling wate

Permarent Mold Steel mdd, Particulates, metallic Waste cooling water | Waste cae sand
pemarent, oxide fumes with devated or plager
sand. pager, temperature ard paentially
or salt cores wastewate with low | containing meals

pH and highin
dissolved saltsif
soluble salt cores are
usd

Plager Mold Plager mdd Particulates, metallic Little or no Spent plager
mateial oxide fumes wastewate generated

Investment/Lost Wax | Refractory Particulates, metallic Wastewata with low | Waste refractory
durry, and oxide fumes pHand highin mateial, waxes
wax or plagic dissolved saltsif and plagics

soluble salt cores are
usd
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Industrial
Process

Lost Foam

Material
Input s
Refradory

durry,
pdystyrene

Air Emissians

Particulates, metallic
oxide fumes,
pdystyrene vapors and
HAPs

W astewater

Little or no
wastewate generated

Residual
Wastes

Waste sand and
refradory
mateial
patentially
containing meals
and dyrene

Furnace Chage R

eparation and Metal Melting

Charging ard Mdting | Metal srap, Produds of Scrubber wastewater | Spent refradory
ingat ard combudtion, ail vapars, | with high pH, dag mateial
returned paticulates, meallic cooling wate with patentially
castings oxide fumes metals ard non- containing meals
contad cooling wate | and alloys
Fluxing ard Sagard | Fluxing Particulates, metallic Wastewater Dross and skg
Dross Removd agents oxide fumes, solvents, containing mealsif patentially
hydrochloric add dag quech is containing meals
utilized
Pouring Lades ard Particulates, metallic Little or no Spent lades ard
other oxide fumes wastewate generated | refradory
refradgory mateials
mateials paentially

containing meals

Quenching, Finishi

ng, Cleaning and Coating

Painting ard rugt Paint ard rug | VOCs Little or no Spent containers
inhibitor application inhibitor wastewate generated | and applicatas
Cleaning ,quenching, | Unfinished VOCs, dug and Waste cleaning and Spent solvents,
grinding, aitting castings meallic paticulates cooling wate with stedl shot,
wate, sed elevatal temperature, | meallic
shot, sdvents solvents, al and particulates,
grease, and cutting wheds,
suspended sdids metallic filings
dug from
collection
systems, and
wastewate
treatment dudge
Shakeout, Wate ard Dug ard meallic Wet scrubber Waste foundry
Cooling and caustbigel;or wet | particulates; VOC;I ard Walstewater with high fand anﬁl dug
scrubbers organic canpounds or low pH or amires, | from collection
Sand Handing from thermal sand pemarent mdd systems, metal
treatment systems contad cooling wate
with devated
temperatue, mdals
and mdd coating
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Industrial Material Residual

Process Input s Air Emissians Wastewater Wastes

Die CaSingl Metal, fud, VOCs from die and Waste cooling water | Waste hydrauic
lubricarts, plunger tip lubrication | with devated fluid, lubricants,
fluxing temperatue ard floor alsorbent,
agents, wastewate and plunger tips
hydradic fluid contaminated with

oil, and phenols

! Furnaces, maal mdting, finishing, deaning, ard coating operations alo amly to die casting.

Secbr Notebook Project

47

Sepenber 1997




M etal Caging Industry Industrial Process Description

lll. C. Management of Chemicals in Wagestream

The Pdlution Prevertion Act of 1990 PPA requires fadlities to report
information albout the managenent of Toxic Rekase mventory (TRI)
chemicals in waste and efforts made to iminate or reduce those quantities.
These da have beencdlected amualy in Secion 8 of the TRI reporting
Form R beginning with the 1991reporting year The dat summarized l@ow
cover the years 1993-1996ard are nmeart to provide a lasic urderstanding of
the quantities of waste handled by the indudry, the methods typically used to
manage his wase, ard recert trerds n these mathods. TRI wase
managenent data canbe used © asess trends in source reducion within
individud indudries and facilities, and for specific TRI chemicals. This
information could then be used asa ol in idertifying oppartunities for
pollution prevertion compliance asstarce acivities.

While the quatities reported or 1994 ad 1995 ae estimates of quartities
already managed, the quantities listed by facilities for 1996 ad 1997 ae
projections only. The PPA requires these projections to encourage facilit ies
to condder future source redudion, not to establish any mandatory limits.
Future-year estimates are not commitments that facilit iesreportingunder TRI
are required to meet

Foundiies

Table 5 iows that the TRI reporting foundries managed alout 272 nillion
pounds of production related wades(total quartity of TRI chemicak in the
wade from routine pioducton operations in caunn B) in 1995. From the
yearly data presented in column B, the total quantity of produdion related
TRI wagesincreagd letween1994 ad 1995. Thisis likely in partt becaus
the rumber of chemmcak an the TRI list neaity doubled betweenthose yeass.
Production related waseswere projected b decea® in 1996 ad 1997. The
effects d producton increases ah deceases 0 the amount of wases
gererated are rot evaluated here.

Valuesin Cadumn C ae intended b revealthe pecert of production-related
wase (@bout 40 pecert) either trarsfered off-site or released to the
ernvironmernt. Cdumn C is caktulated by dividing thetotal TRI trarsfers ard
releases by the total quantity of produdion-related waste. Column C shows
a deceasen the anount of waseseithertrarsferred off-site or releasedd the
ervironmert from 43 pecert in 1994 bt 40 pecert in 1995. In other words
about 60 pecert of the indudry’s TRI wageswere managedon-site through
recycling, erergy recovery, or treament as slown in codunns D, E, ard F,
respecively. Most of these o-site managed wasts wee recycled ar-site,
typicaly in a netals recovery process. The magjority of wase thatisreleased
or trarsferred off-site canbe dividedinto portions that are recycled df-site,
recovered for erergy off-site, or treatd df-site as slbown in cdunmns G, H,
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ard |, respecively. The remaining portion of the producion related wases
(32 pecert in 1994 ad 1995) shown in cdumn J, is either releagd b the
environment through direct dischargesto air, land, water, ard urderground
injection, or is trarsferred off-site for dispasal.

Table 5: Source Reduction and Recycling Activity f or
Foundries (SIC 332,3365,3366,and 3369) afReported within TRI
A B C J
Quartity of On-Site Off-Site
Produdion- % Releasd
Related | % Releasd D E F G H I and
Waste and Disposed®
Year | (10°lbs)* | Trangferred %  |% Energy % % Energy Off-site
Recycled| Recovery | % Treatad | Recycled| Recovery | % Treated
1994 232 43% 58% 0% 1% 18% 0% 0% 32%
1995 272 40% 58% 0% 2% 16% 0% 1% 32%
1996 264 54% 0% 2% 20% 0% 1% 24%
1997 261 53% 0% 2% 21% 0% 1% 24%

Source: 1995 ToxicsReleas Inventoy Databa®.
& Within this indugry sector, nan-produdion related waste < 1% of produdion related wastesfor 1995.

® Total TRI tranders and eleagsasreported in Setion 5 and 6 bFam R asa pecentage of produdion related wastes
¢ Percentage of produdion related waste released to the environment and trandferred off-site for disposal.

Die Castrs

Table 6 shows that the TRI reporting foundries managed about 63 million
pounds of production related wages (total quarnity of TRI chemcakinthe
wade from routine pioducton operations) in 1995 ¢olurn B). Colunn C
reveab that of this producion-related wase, alout 21 pecert was eiher
trarsferred off-site or releasedd the ervironmert. Counn C is cakulated by
dividing the total TRI trarsfers aml releases Y the tota quanity of
production-related wage. In other words alout 79% of theindudry’s TR

wases wee managed ar-site throughrecycling, erergy recovery, or treatment
as slown in cdumns D, E, and F, respecively. Most of these o-site
managed wasts weerecycled m-site, typicaly inametalsrecovery process.
The ngjority of waste thatis released ptrarsferred off-site canbe divided
into portions that are recycled df-site, recovered for erergy off-site, or

treaked df-site as slownin cdumns G,H, ard |, respecively. The remaining

portion of the producionrelated wages(2 pecert in 1994) shownincolum
J, is either releasedd the ervironmert throughdirectdischargesto ar, land,

water, ard urderground injecion, or it is disposed df-site.
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Table 6: Source Reduction and Recycling Activity f or
Die Cading Facilities(SIC 3363 and 3364asReported within TRI
A B C J
Quartity of On-Site Off-Site
Produdion- % Releasd
Related | % Releasd D E F G H I and
Waste and Disposed®
Year | (10°Ibs)* | Trangferred %  |% Energy % % Energy Off-site
Recycled| Recovery | % Treatad | Recycled| Recovery | % Treated
1994 60 23% 69% 0% 3% 27% 0% 0% 2%
1995 63 21% 75% 0% 3% 21% 0% 0% 2%
1996 64 75% 0% 3% 21% 0% 0% 1%
1997 64 76% 0% 2% 21% 0% 0% 1%
Source: 1995 ToxicsReleas Inventoy Databa®.
& Within this indugry sector, nan-produdion related waste < 1% of produdion related wastesfor 1995.
® Total TRI tranders and eleagsasreported in Setion 5 and 6 bFam R asa pecentage of produdion related wastes
¢ Percentage of produdion related waste released to the environment and trandferred off-site for disposal.
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IV. CHEMICAL RELEAS E AND TRANSFER PROFILE

This section is designed to provide background information on the pollutant
releasesHat are reported ly thisindusty. The best source d comparative
pollutant releasenformation isthe Toxic Rekease mventory (TRI). Pursuart
totheEmergency Planning and Community Right-to-Know Act, TRI includes
self- reported facility release and transfer data for over 600 xic chemcak.
Facilities within SIC Codes 20 through 39 (manufacturing indudries) that
have more than 10 enployees, and that are almve weght-based eporting
thresholds ae required to report TRI on-site releases ath off-site trarsfers.
The information presemed within the secbr notebooks is delived from the
most recettly available (1995) TRI reporting year (which includesover 600
chemicak), and focusesprimarily on the on-site releaseseported by each
secbr. Because RI requires cansistent reporting regardless d secbr, it is
anexcelent tool for drawing campatisons acpssindusties. TRI da@provide
the type,anount ard mediarecepobr of eachchenicalreleased otrarsferred.

Although this secbr notebook does ot presem historical information
regarding TRI chemical releases wer time, please otethatin gereral, toxic
chenical releagshave beendeclning. In fact accoding to the 1995 Dxic
Rekase mventory Public Data Rekase,reported asite releases btoxic
chemicals to the environment decreased by 5 pecent (854 million pounds)
between1994 an 1995 (ot including cremcakadded ad removed fromthe
TRI chemical list during this peiod). Reported iEleags dropped ly 46
percert between1988 and 1995. Reported rarsfers of TRI chemicaksto off-
gite locations increa®d ty 0.4 pecert (116 million pounds) between1994
ard 1995. More detiled information can be obtained fom EPA's amual
Toxics Retase mventory Public Data Rekase bok (which is avalable
through the EPCRA Hotline at8005350202) or directy from the Toxic
Relea® Inventory Systemdaitbase (for user suppat cal 202260-1531)

Wherever passble, the secbr notebooks presem TRI dai as he pimary
indicaor of chemical release within eachindustia caegay. TRI daia
provide he type, anount ard media recepor of eachchemcal released o
trarsferred. Whenother saurces d pollutant release dathave beenobtained,
these da have beenincluded b augnert the TRI information.

TRI Data Limitations

Certain limitations exist regarding TRI daa. Release and transfer reporting
are limited to the approximately 600 clemcak on the TRI list. Therefore, a
large portion of the emissions from indudrial facilit ies are not captured by
TRI. Within same secbrs, (e.g. dry cleanng, printing ard trarsportation
equipment cleaning) the mgority of facilit ies are not subject to TRI reporting
becauselieyare rot considered manufacturing industies,or becausehieyare
below TRI reporting thresholds For these sectors, release information from
other sourceshasbeenincludel. In addition, many facilit ies report more than
one SC cadereflecingthe rultiple operations caried aut onsite. Therefore,
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reported releases ahtrarsfers may or may not al be asseiated wih the
indudrial operations described in this notebook.

The readerstould ako be awae that TRI "pounds released'data presemed
within the rotebooks is not equivalent to a"risk” ranking for eachindusty.
Weighting eachpound of release equbl does rot factbor in the relative
toxicity of eachchemcalthat is released. The Agerty is in the piocess 6
deweloping anappoachto assgn toxicological weightings © eachchenical
released sdhat one candifferentiate between padlutants with significart
differencesin toxicity. Asapreliminary indicator of the environmental impact
of the industy's nost commonly released chmicalks, the notebook briefly
summarizes he toxicological propettiesof the top five chermcak (by weight)
reported ty eachindusty.

Definitions Assocated With Section IV Data Tables
General Definitions

SIC Code -- the Sardad Industia Classiication (SIC) is a shtistical
classficaton stardard used dér al estblishmentbased Federa ecaiomic
statistics. The SIC codes facilit ate comparisons between facilit y and indudry
data

TRI Facilities-- are manufacturing fecilit ies that have 10 or more full- time
enployees ad are alwve esablished chremical throughput thresholds.
Manufacturing facilities are defined as facilities in Standard Indugrial
Classification primary codes 20-39. Facilities must submit estimates for al
chemicak that are an the EPA's defned list ard are almve throughput
thresholds

Data Table Coumn Heading Defnitions

The following defnitions are kased upan standad defnitions developed ly
EPA’s Toxic Relkeasdnventory Program. The caegaies below represemthe
possble pdlutant destnations that canbe reported.

RELEASES - are an on-site discharge d a toxic clemical to the
ervironmert. This includes enssons to the ar, discherges b bodies d
water, releases a the facility to land, as well as contained disposal into
underground injecion wels.

Releases to Air (Point and Fugitive Air Emissions -- Include dl air
emissions from indudry activity. Point emissions occur through confined air
streans as dbund in stacks, vents, duds, or pipes. Fugitive enmssbns include
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equpmert leaks,evapaative losses ifom suface mpoundments ard splls,
and releases from building ventilation systems.

Releases 6 Water (Surface Water Discharges)-- ercompass an releases
going drecty to streans, rivers, lakes, ocears, or other bodies d water.
Relkases dueotrunoff, including siorm water runoff, are ako reportade to
TRI.

Releasesto Land -- occur within the boundaries of the reporting facilit y.
Releases to land incdude disposal of toxic chemicals in landfills, land
treament/applicaionfarming, suface mpoundments,ard other land dispcsal
methods (such as Soills, leaks, or waste piles).

Underground Injection -- is a cottained release bafluid into a sulsurface
well for the pupose d wase dspcsal. Wastes caitaining TRI chemricak are
injecedinto either Classl wels or Class V wdbk. Class Iwels are useda
inject liqguid hazadous wases o dispcse d industia ard municipal
wasewaer beneah the lowermost underground saurce d drinking wagr.
Class V wdk are gemrally used o inject non-hazadous fuid into or atove
anundemground source d drinking watr. TRI reporting doesnot currently
distinguish betwveenthese wo types d wels, athoughthere ae important
differences n ervironmertal impactbetweenthese o methods d injection.

TRANSFERS -- is atransfer of toxic chemicals in wastes to afacility that is
geographically or physically separate from the facility reporting under TRI.
Chemicals reported to TRI astransferred are sent to off- site facilit ies for the
purpose d recycling, erergy recovery, treatment, or dispcsal. The quanities
reported represemn a novenent of the cremical away from the reporting
facility. Except for off- site transfers for disposal, the reported quantities do
not necessaly represen ertry of the chemicalinto the ervironmert.

Transfers to POTW s-- are wasewaer trarsferred throughpipes @ sewes
to apulicly owned treatments works (POTW). Treatment or removal of a
chemical from the wasewatr depewl on the reture of the cremcal as well
as he treamment methods pesen atthe POTW. Not al TRI chemcak can
be treatd a removed by aPOTW. Some chemicak, suchas netals, may be
removed, but are not destroyed and may be disposed of in landfills or
discharged b receving wagrs.

Transfers to Recycing -- are sent off-gite for the purposes of regenerating
or recovery by a variety of recycling methods, including sdvert recovery,
metals recovery, ard acd regereration. Orce hese ckmicak have been
recycled, they may bereturned to the originating facilit y or sold commaercially.

Trandersto Energy Recovey -- are wases canbusted off-site inindustial
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furnacedor erergyrecovery. Treatment of a clenical by incineration is not
considered b be erergy recovery.

Transfers to Treatment -- are wases noved off-site to be treaed trough
a \variety of methods, including neutralizaton, incineration, biological
destuction, or physical sepastion. In sane casesthe clenicak ae ot
degroyed hut prepaed r further wade managenent.

Transfers to Disposal -- are wastes taken to another facility for disposal
gererally as a élease ¢ land or as annjection underground.
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IV.A. EPA Toxic Release Inventory for the Metal Caging Industry

This secion summarizes TRI dat of ferrous and ronferrous foundries
reporting SIC codes332,3365,3366,ard 3369,ard ferrousard nonferrous
die casting fecilit ies reporting SIC codes 3363ard 3364 aghe pimary SIC
code for the facility. Of the 2,813 netal cagsing esablishmerts reported Ly
the 1992 (ensus of Manufacturers, 654 eported © TRI in 1995.

Ferrousard nonferrousfoundries madeup 85 pecert (554 fadlit ies) of meal
casting facilit ies reporting to TRI and accaunted for alout 89 percert of the
total metal casting TRI releases and transfers for metal casting facilit ies in
1995. Die casers made up 15 perert (100 fadlities) of metal casting
facilities and reported the remaning 11 pecent of the total releases and
trarsfers. Becausehe TRI information differs for foundries ard die casgrs,
the releases an trarsfers for these wo industy segnerts are preseied
separately below.

IV.A.1l. Toxic Release Inventory for Ferrousand Nonferrous Foundries

Rdeases

Accading to the 19% TRI dat, the reporting ferrous ard nonferrous
foundriesrelea®d anml trarsferred a ptal of appoximately 109millio n pounds
of pdlutants during cakrdar year 1995. Thes releagsard trarsfers are
dominated by large volumes of meallic wastes. Evidence of the diversity of
processes atoundries reporting to TRI is found in the fact that the nost
frequently reported chemical (coppe) is reported by only 45 pecent of the
facilities and over half of the TRI chemicals were reported by fewer than ten
facilities. The variability in facilities pdlutant profiles may be attributable to
the large rumber of different typesof foundry proceses ard products. For
example, foundries casting only ferrous pats will have different pollutant
profiles thanthose foundries casing both ferrous ard nonferrous products.

Rekasesd the ar, water, ard land accainted for 33 pecent (36 million
pounds) of foundries’ total reportable chemicak. Of these eleases,70
percert goto onsite land disposal, ard alout 75 pecert are fugitive or point
source air emissions (See Table 7). Metallic wastes accainted for over 95
percert of the industy’'s releases Mangarese, zinc, chromium, ard lead
accaurt for over 95 pecert of the an-site land dispcsal. The industy’'s ar
releases a assoiated wih volatilizaion, fume or aensol formation in the
furnaces and byproduct processng. Lighter weight orgarics, such as
metharol, acds aml metal contaminartsfound inscrap metal are the piincipal
types of TRI chemcak released a the ar. In addtion to ar releags of
chemicak reportedto TRI, foundries ae dtena sairce d paticulates,catbon
monoxide, nitrogen oxides and sulfur compounds due to sand handling
operations, curing of chemical binders, ard cambusion of fossl fuek.
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Metal Caging Industry Chemical Releases and Tranders

Tranders

Metharol, trichloroethylere ard other sdvert releases acaot for mostof the
fugitive releaes (approximately 61 pecert).

Off-site trarsfers d TRI chemcak accaint for 69 pecert of foundries’ total

TRI-reportable chemicals (74 million pounds). Almost 57 percent of the
indudry’stotal TRI wastes (42 million pounds) are meallic wastes that were
trarsferred off-site for recycling, typicaly for recovery of the metal contert.

Metallic wastes accaunt for appoximately 95 pecert of the industy's
trarsfers. About 61 pecert of off-sitetrarsfers reported ty foundriesare sert

off-site for recycling. Copper, mangarese zinc, clromium, nickel, ard lead
are the sx metals transferred in the greatest anounts and numker of facilit ies
(See Table 8) TRI chemicak semoff-site for dispasal (primarily mangarese,
zinc, chromium, ard cqppen accaunt for 31 pecert of trarsfers. Lessthan
three pecert of the remaining trarsfers from foundries goto treament off-

site, discharge © POTWSs, ard erergy recovery.

After metals, the rext largest volume of chemcak trarsfered are acds
including: sulfuric acd, nitric acd, phosphoric acd, and hydrochloric acd.
Spert acds canbe gererated in wet sciubber systernrs. In addtion, acds ae
often usedto cleanard finishthe sufaces 6the metal castngsbefore plating
or coating. The speh acds ae dten sen off-site for recycling or for
treament. Solvertsard other light weight orgaric canpounds ae frequenly
reportedbut accaunt for arelatively small anmount of total trarsfers. Solverts
are used requenly for cleanng equpment and castpats. The pimary
solverts and light weight orgarics include: plerol, xylene, 1,24-
trimethylbenzere, 1,1,1-trichloroethare, trichloroethylere, metharol, ard
toluere. Trarsferred sdvertsare nostly ser off-sitefor dispasal or recycling.
Pherolsard pheroisocyarates ae frequenly reported kut anmount to lessthan
one percert of the total TRI pounds trarsferred. Pherols ae dten found in
chemical binding systems and may be presen in waste sand cataining
chemcalbinders (AFS ard CISA, 1992)
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Table 7: 1995 TRI Rdeases for Foundries, by Number of Fadlities Reporting

(Releases reported in poundsyear)

AVG.
# REPORTING FUGITIVE POINT WATER UNDERGROUND LAND TOTAL RELEASES
CHEMICAL NAME CHEMICAL AIR AIR DISCHARGES INJECTION DISPOSAL RELEASES PER FACILITY
COPPER 249 78577 100548 4554 0 349835 533514 2143
NICKEL 182 23309 31804 1471 0 122406 178990 983
CHROMIUM 182 47389 33191 1653 0 162923 245156 1347
MANGANESE 179 163447 84164 3258 0 4891621 5142490 28729
PHENOL &9 219560 421803 4490 0 53891 699744 51996
LEAD 76 9671 24366 230 0 352489 386756 5089
DIISOCYANATES 65 12035 13152 260 0 9022 34469 530
MANGANESE COMPOUNDS 50 37530 63037 3020 0 2496212 2599799
CHROMIUM COMPOUNDS 45 41903 70489 1529 0 779154 893075 19846
COPPER COMPOUNDS 36 14953 9020 517 0 65500 89990 2500
ZINC (FUME OR DUST) 35 71228 144470 2104 0 1696554 1914356 54696
NICKEL COMPOUNDS 32 12241 7188 512 0 724 20665 646
METHANOL 32 1952231 451245 7 0 0 2403483 75109
ZINC COMPOUNDS 31 40379 121541 2956 0 12733217 12898093 416068
ALUMINUM (FUME OR DUST) 31 40491 186471 259 0 792270 1019491 32887
TRIETHYLAMINE 30 235144 1143297 5 0 5 1378451 45948
PHOSPHORIC ACID 26 157071 578 10 0 86093 243752 9375
XYLENE (MIXED ISOMERS) 24 568145 284447 4 0 0 852596 35525
COBALT 24 1450 1832 501 0 5 3788 158
NAPHTHALENE 22 201461 104137 263 0 9481 315342 14334
MOLYBDENUM TRIOXIDE 22 2260 1755 275 0 2547 6837 311
1,2,4-TRIMETHYLBENZENE 18 188854 54393 1 0 32850 276098 15339
LEAD COMPOUNDS 16 5638 13160 579 0 221774 241151 15072
FORMALDEHYDE 16 75414 78441 245 0 11436 165536 10346
TOLUENE 13 334212 179171 20 0 14 513417 39494
BARIUM 13 34486 3691 135 0 141150 179462 13805
ALUMINUM OXIDE (FIBROUS FORMS) 11 82060 18828 250 0 592750 693888 63081
CERTAIN GLYCOL ETHERS 10 119511 85824 0 0 0 205335 20534
SULFURIC ACID 10 25739 510 5 0 0 26254 2625
NITRIC ACID 10 2685 7640 0 0 0 10325 1033
ETHYLENE GLYCOL 9 48835 14045 3 0 68000 130883 14543
HYDROCHLORIC ACID
(1995 AND AFTER "ACID AEROSOLS" ONLY) 9 6 1604 0 0 0 1610 179
N-METHYL-2-PYRROLIDONE 8 86624 3520 5 0 482 90631 11329
AMMONIA 8 92708 325575 3002 0 0 421285 52661
1,1,1-TRICHLOROETHANE 7 182997 61382 0 0 0 244379 34911
BARIUM COMPOUNDS 6 23455 5 201 0 43465 67126 11188
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Table 7, cont.: 1995 TRI Rdeases for Foundries, by Number of Fadlities Reporting

(Releases reported in poundsyear)

# REPORTING FUGITIVE POINT WATER UNDERGROUND LAND TOTAL AVG. RELEASES

CHEMICAL NAME CHEMICAL AIR AIR DISCHARGES INJECTION DISPOSAL RELEASES  PER FACILITY
CUMENE HYDROPEROXIDE 6 2000 1300 0 0 3400 6700 1117
HYDROGEN FLUORIDE 6 1250 1130 0 0 0 2380 397
BENZENE 5 3150 239000 7 0 36 242193 48439
CHLORINE 5 8 5 615 0 0 628 126
COBALT COMPOUNDS 4 15 505 0 0 0 520 130
N-BUTYL ALCOHOL 4 33272 250 0 0 0 33522 8381
4,4'-ISOPROPYLIDENEDIPHENOL 4 750 0 0 0 0 750 188
ANTIMONY 4 260 260 0 0 0 520 130
DICHLOROMETHANE 3 110912 0 0 0 0 110912 36971
METHYL ETHYL KETONE 3 39851 7820 0 0 0 47671 15890
TRICHLOROETHYLENE 3 30426 46996 0 0 0 77422 25807
STYRENE 3 33421 75457 0 0 0 108878 36293
TETRACHLOROETHYLENE 3 34450 16000 0 0 0 50450 16817
CADMIUM 3 5 6 0 0 0 11 4
NITRATE COMPOUNDS 2 1700 0 23000 0 0 24700 12350
CUMENE 2 340 150 0 0 0 490 245
ETHYLBENZENE 2 4610 18439 0 0 0 23049 11525
METHYL ISOBUTYL KETONE 2 41284 6367 0 0 0 47651 23826
ARSENIC 2 250 250 0 0 0 500 250
PHOSPHORUS (YELLOW OR WHITE) 2 10 255 750 0 0 1015 508
ANTIMONY COMPOUNDS 1 5 5 0 0 0 10 10
BERYLLIUM COMPOUNDS 1 0 0 0 0 0 0 0
URETHANE 1 0 0 0 0 0 0 0
HEXACHLOROETHANE 1 5 250 0 0 0 255 255
DIETHANOLAMINE 1 0 0 0 0 0 0 0
PROPYLENE 1 0 0 0 0 0 0 0
CRESOL (MIXED ISOMERS) 1 0 44,000 20 0 0 44,020 44,020
POLYCHLORINATED BIPHENYLS 1 0 0 0 0 0 0 0
1,1-DICHLORO-1-FLUOROETHANE 1 49,416 0 0 0 0 49,416 49,416
SELENIUM 1 0 5 0 0 0 5 5
654 5,621,089 4,604,774 56,716 0 25,719,306 36,001,885 55,048
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Table 8: 1995 TRI Trandersfor Foundries, by Number and Fadlities Reporting

(Transfersreported in poundsyear)

AV(]
# ENERGY TRANSFER]
REPORTING POTW  DISPOSAL RECYCLING TREATMENT RECOVERY TOTAL PER]
CHEMICAL NAME CHEMICAL TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS FACILITY|
COPPER 249 3386 926053 12948705 49688 1 13927833 55935
NICKEL 182 5811 752487 2925158 23193 1 3706650 20366
CHROMIUM 182 3568 947383 2042419 14667 5 3008047 16528
MANGANESE 179 2598 6528832 2834670 59838 0 9425938 52659
PHENOL &9 2397 216754 5272 10282 2671 239976 2696
LEAD 76 1566 78229 828352 22767 1 930915 12249
DIISOCYANATES 65 5 110292 55 40449 2510 153561 2362
MANGANESE COMPOUNDS 50 4553 5800216 6143043 152468 0 12100280 242006
CHROMIUM COMPOUNDS 45 17857 4274721 5249563 1475 0 9543616 212080
COPPER COMPOUNDS 36 1375 101566 1288917 31743 0 1423601 39544
ZINC (FUME OR DUST) 35 861 592866 1420309 85916 0 2099952 59999
NICKEL COMPOUNDS 32 2093 101546 1463377 8969 0 1575985 49250
METHANOL 32 2 19260 0 608 2616 22486 703
ZINC COMPOUNDS 31 7308 3479603 4339541 581458 0 8407910 271223
ALUMINUM (FUME OR DUST) 31 7419 1347594 1205369 1500 0 2561882 82641
TRIETHYLAMINE 30 5 250 423423 228606 0 652284 21743
PHOSPHORIC ACID 26 255 228515 49474 8576 0 286820 11032
XYLENE (MIXED ISOMERS) 24 0 3391 12170 250 163869 179680 7487
COBALT 24 1574 21956 618986 7719 0 650235 27093
NAPHTHALENE 22 4 21270 6920 1490 8621 38305 1741
MOLYBDENUM TRIOXIDE 22 0 13042 4965 1086 0 19093 868
1,2,4-TRIMETHYLBENZENE 18 1 21671 6463 260 7922 36317 2018
LEAD COMPOUNDS 16 86 351495 120552 29284 0 501417 31339
FORMALDEHYDE 16 3845 44078 430 3530 0 51883 3243
TOLUENE 13 2 1300 0 0 7906 9208 708
BARIUM 13 294 121356 70525 6830 0 199255 15327}
ALUMINUM OXIDE (FIBROUS FORMS) 11 0 651926 17405 0 0 669331 60848
CERTAIN GLYCOL ETHERS 10 0 6550 13000 255 0 19805 1981
SULFURIC ACID 10 600 15162 0 12850 0 28612 2861
NITRIC ACID 10 250 0 22772 35331 0 58353 5835
ETHYLENE GLYCOL 9 38810 53800 17368 0 0 109978 12220
HYDROCHLORIC ACID
(1995 AND AFTER "ACID AEROSOLS" ONLY) 9 5 0 0 76000 0 76005 8445
N-METHYL-2-PYRROLIDONE 8 2435 26470 13000 4902 1933 48740 6093
AMMONIA 8 13195 0 40250 0 0 53445 6681
1,1,1-TRICHLOROETHANE 7 0 0 600 250 250 1100 157]
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Table 8, cont.: 1995 TRI Trandersfor Foundries, by Number and Fadlities Reporting

(Transfersreported in poundsyear)

INGE

# ENERGY TRANSFER]

REPORTING POTW DISPOSAL RECYCLING TREATMENT RECOVERY TOTAL PER

CHEMICAL NAME CHEMICAL TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS FACILITY|
BARIUM COMPOUNDS 3 0 170228 245735 250 0 416213 69369
CUMENE HYDROPEROXIDE 6 0 4900 0 250 0 5150 858
HYDROGEN FLUORIDE 6 250 0 47746 79000 0 126996 21166
BENZENE 5 2 250 0 0 0 252 50
CHLORINE 5 0 0 0 0 0 0 0
COBALT COMPOUNDS 4 0 5869 394655 0 0 400524 100131
N-BUTYL ALCOHOL 4 0 0 0 0 0 0 0
4,4 ISOPROPYLIDENEDIPHENOL 4 0 78170 0 0 0 78170 19543
ANTIMONY 4 255 0 758 250 0 1263 316
DICHLOROMETHANE 3 0 28 0 0 0 28 9
METHYL ETHYL KETONE 3 0 0 6458 250 10822 17530 5843
TRICHLOROETHYLENE 3 0 0 1350 0 2000 3350 1117
STYRENE 3 0 0 0 0 355 355 118
TETRACHLOROETHYLENE 3 0 0 250 0 0 250 83
CADMIUM 3 0 0 0 10 0 10 3
NITRATE COMPOUNDS 2 3700 0 0 0 0 3700 1850
CUMENE 2 0 400 0 250 0 650 325
ETHYLBENZENE 2 0 0 0 0 750 750 375
METHYL ISOBUTYL KETONE 2 0 0 0 53 0 53 27
ARSENIC 2 0 0 250 0 0 250 125
PHOSPHORUS (YELLOW OR WHITE) 2 5 19532 15043 0 0 34580 17290)
ANTIMONY COMPOUNDS 1 0 0 0 0 0 0 0
BERYLLIUM COMPOUNDS 1 0 400 0 0 0 400 400
URETHANE 1 0 3000 0 0 0 3000 3000
HEXACHLOROETHANE 1 0 0 0 0 0 0 0
DIETHANOLAMINE 1 1300 0 0 2400 0 3700 3700
PROPYLENE 1 0 0 0 0 0 0 0
CRESOL (MIXED ISOMERS) 1 6 6 6
POLYCHLORINATED BIPHENYLS 1 0 0 0
1,1-DICHLORO-1-FLUOROETHANE 1 0 . 0 0
SELENIUM 1 0 5 5 5
554 127,678 27,142,416 44,845,298 1,584,953 212,233 73,915,683 113021
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Metal Caging Industry Chemical Releases and Tranders

IV.A.2. Toxic Rekas Inventory for Die Caging Facilities

Rdeases

Tranders

Accarding to the 1995TRI datg, the reporting die casing fadlit ies released
and transferred atotal of approximately 13 million poundsof TRI chemicals
during cakrdaryear1995. As with foundries, the releagsard trarsfers for
die casters are dominated by large volumes of metallic wastes. Evidence of
the diversity of processes at die casting facilit ies reporting to TRI is found in
the factthat al but three d the TRI reportedchenicak (copper, nickel, ard
aluminum) are reported by fewer than ten pecent of the facilities. The
variability in facilities pdlutant profiles may be attributed primarily to the
different types of metals cast.

Releases make up only four pecent of die casters total TRI-reportable
chemicals (518,000 painds). Almost all of thee releags (99 pecert) are
releasedd the ar throughpoint saurce aml fugitive emssbns (seeTable 9).
Metallic wastes (primarily aluminum, zinc, and coppea) accant for over 67
percert of the releases.The remainderof the industy’s releases a pimarily
sdverts ard other volatile orgaric campounds ncluding, trichloroethylere,
tetracHoroethylene, glycol ethers, hexochloroethane, ard toluere, which
accaurt for 32 pecert of thereleasesIn addtion to ar releases bchemcak
reported to TRI, die casting facilit ies can be a source of paticulates, carbon
monoxide, nitrogenoxides ad sufur compounds due ¢ the canbustion of
fossl fuels for metal meting, from the madten meal itself, and from die
cleanng ard lubricating operations.

Off-sitetrarsfers o TRI chenicak accaint for 96 pecert of diecasers' total
TRI-reportable chemicals (13 million pounds). Almost dl off-site transfers
(97 percent) reported by die casting facilit ies are sent off- site for recycling.
Copper, aumnum, zinc, ard nickel make up 98percert of al trarsfers ard
are reported by the largest number of facilities (see Table 10). Chemicals
ser off-site for dispacsal (primarily aluminum and cqpel) accaurt for less
than three pecert of trarsfers. After metals, the rext class & chenicak
trarsferred are sdvernts. These ckmicak accaint for only alout one pecert
of totd transfers.
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Table 9:1995 TRI Releasesfor Die Caging Facilities by Number of FacilitiesReporting

(Releases reported in poundsyear)

AVG.
# REPORTING FUGITIVE POINT WATER UNDERGROUND LAND TOTAL RELEASES
CHEMICAL NAME CHEMICAL AIR AIR DISCHARGES INJECTION DISPOSAL RELEASES PER FACILITY
COPPER 79 7,319 17,283 1,006 0 250 25,858 327
NICKEL 24 835 3,028 0 0 0 3,863 161
ALUMINUM (FUME OR DUST) 21 17,663 257,448 22 0 0 275,133 13,102
ZINC (FUME OR DUST) 10 6,747 19,842 0 0 0 26,589 2,659
LEAD 9 34 59 0 0 0 93 10
MANGANESE 9 552 824 0 0 0 1,376 153
ZINC COMPOUNDS 7 992 6,610 321 0 2,959 10,882 1,555
CHROMIUM 6 39 1,069 5 0 0 1,113 186
COPPER COMPOUNDS 3 84 1,853 0 0 0 1,937 646
MANGANESE COMPOUNDS 3 0 0 250 0 0 250 83
TRICHLOROETHYLENE 3 12,689 101,545 0 0 0 114,234 38,078
NITRIC ACID 3 250 1,000 0 0 0 1,250 417
CHLORINE 3 255 1,705 0 0 0 1,960 653
CERTAIN GLYCOL ETHERS 2 4,800 5,600 0 0 0 10,400 5,200
ETHYLENE GLYCOL 2 0 0 0 0 0 0 0
HYDROCHLORIC ACID
(1995 AND AFTER "ACID AEROSOLS" ONLY) 2 500 0 0 0 0 500 250
SULFURIC ACID 2 250 750 0 0 0 1,000 500
LEAD COMPOUNDS 1 0 111 0 0 0 111 111
NICKEL COMPOUNDS 1 12 240 0 0 0 252 252
HEXACHLOROETHANE 1 1,146 10,316 0 0 0 11,462 11,462
STYRENE 1 1,450 0 0 0 0 1,450 1,450
PROPYLENE 1 0 0 0 0 0 0 0
TRIETHYLAMINE 1 250 5 0 0 0 255 255
TETRACHLOROETHYLENE 1 5,800 23,200 . 0 0 29,000 29,000
BERYLLIUM 1 0 0 0 0 5 5 5
100 61,667 452,488 1,604 0 3,214 518,973 5,189
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Table 10:1995 TRI Tranders for Die Caging Facilities by Number and FacilitiesReporting

(Trandersreported in poundsyear)

AV(]
# ENERGY TRANSFER]
REPORTING POTW  DISPOSAL RECYCLING TREATMENT RECOVERY TOTAL PER]
CHEMICAL NAME CHEMICAL TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS TRANSFERS FACILITY|
COPPER 79 363 34,284 4,683,629 851 . 4,719,127 59,736
NICKEL 24 45 2,623 166,911 35 . 169,614 7,067
ALUMINUM (FUME OR DUST) 21 265 233,319 4,852,664 5 . 5,086,253 242,203
ZINC (FUME OR DUST) 10 11 20,810 258,685 5 . 279,511 27,951
LEAD 9 20 515 10,443 10 . 10,988 1,221
MANGANESE 9 10 776 5,997 . 6,783 754
ZINC COMPOUNDS 7 303 5,259 488,477 6,955 . 500,994 71,571
CHROMIUM 6 15 760 750 15 . 1,540 257,
COPPER COMPOUNDS 3 1 502 64,928 . . 65,431 21,810;
MANGANESE COMPOUNDS 3 5 16,400 . 4,752 . 21,157 7,052
TRICHLOROETHYLENE 3 0 1,836 66,330 800 . 68,966 22,989
NITRIC ACID 3 98 24,324 . 24,422 §,141
CHLORINE 3 0 . . 0 0]
CERTAIN GLYCOL ETHERS 2 0 . 50,000 50,000 25,000;
ETHYLENE GLYCOL 2 4 70 74 37
HYDROCHLORIC ACID
(1995 AND AFTER "ACID AEROSOLS" ONLY) 2 0 0 0]
SULFURIC ACID 2 0 . . 0 0]
LEAD COMPOUNDS 1 0 360 1,500,000 1,500,360 1,500,360
NICKEL COMPOUNDS 1 0 54 7,767 7,821 7,821
HEXACHLOROETHANE 1 0 0 0]
STYRENE 1 0 0 0]
PROPYLENE 1 0 0 0]
TRIETHYLAMINE 1 0 . 0 0]
TETRACHLOROETHYLENE 1 . 2,009 2,009 2,009,
BERYLLIUM 1 0 750 750 750)
100 1,140 317,568  12.159.340 37,752 0 12,515,800 125158
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Metal Caging Industry Chemical Releases and Tranders

The TRI daabase contains a detalled compilation of seif-reported, facilit y-
specific chemical releases. The top reporting facilit ies for the metal casting
industry are listed below in Tables 11 and 12. Facilities that have reported
only the pimary SIC codescovered urderthis notebook appeaion Table 11.
Table 12 contains additional facilities that have reported the SIC codes
covered within this notebook, or SIC codes covered within this notebook
report ard one a more SIC cades hat are rot within the scpe d this
notebook. Therefore, the second list may include facilities that conduct
multiple operations -- some that are under the scope of this notebook, and
some that are not. Currently, the facilit y-level data do not dlow palutant
releasesd be brokenapat by industial process.

Table 11: Top 10 TRl Releasng Metal Casting Fadilitie s*

Foundries (SIC 332,3365,3366,3369) Die Cagers (SIC 3363,3364)
Rank Total TRI Total TRI
Facility Releasesin | Facility Releases
Pounds in Pounds
1 GM Pawertrain Defiance - 14,730020 | Wata Gremlin Co. - White Bear 97111
Defiance, OH Lake, MN
2 GMC Powertrain - Saginaw, Ml 2,709,764 | BTR Precision Die Casting - 93903
Russdville, KY
3 Ameican Sted Foundries - Granite 1,245343 | QX Inc. - Hamel, MN 67,772
City, IL
4 Griffin Whed Ca. - Keokuk, IA 1,065104 | AAP St Marys Cap. - Sant 55582
Marys, OH
5 Griffin Whed Co. - Grovepart, OH 1,042040 | Impact Indugries Inc. - Sandwich, 45175
IL
Griffin Whed Co. - Bessemer, AL 742135 | Toadl-Die Eng. Co. - Solon, OH 29,005
7 U.S. Pipe & Foundry Ca. - 738200 | Chryder Cap. - Kokomo, IN 20652
Birmingham, AL
8 American Steel Foundries - Eag 625191 | Metalloy Carp. - Freemont, IN 13350
Chicago, IN
9 Griffin Whed Co. - Kansas City, 607266 | Tool Produds. Inc. - New Hope, 12194
KS MN
10 CMI - Cast Parts, Inc. - Cadillac, 604,100 | Traus Patten & Foundry, Inc. - 11614
MI Spokane, WA

Source: US ToxicsReleas Inventoly Databa®, 1995.

! Being included on this list does not mean that the release is associated with non-compliance with environmental
laws.
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M etal Caging Industry

Chemical Releases and Tranders

Table 12: Top 10 TRI Réeasng Fadlitie s Reporting Metal Casting SIC Codes”

Rank

Foundries (SIC 332,3365,3366,3369)

Die Caders (SIC 3363,3364)

SIC Codes Total TRI SIC Codes Total TRI
Fadlity Reportedin Releases | Fadlity Reportedin Releases
TRI in Pounds TRI in Pounds

1 GM Powertrain Defiance - | 3321 14,730020 | Water Gremlin Co. - 3364,3949 97111
Defiance, OH White Bear Lake, MN

2 GMC Powertrain - 3321,3365 2,709764 | BTR Predsion Die 3363 93903
Sainaw, Ml Casting - Russdville, KY

3 Heataaft Inc. - 3585, 3351, 1,369306 | Honeywell Inc. Home 3822,3363, 87937
Grenada, MS 3366 & Building - Golden 3900

Valley, MN

4 American SeelFaundiies - | 3325 1245343 | QX Inc. - Hamel, MN 3363 67,772
Granite City, IL

5 Griffin Wheel Co. - 3325 1,065,104 | AAP St Marys Corp. - 3363 55582
Keokuk, 1A Saint Marys, CH

6 Griffin Wheel Co. - 3325 1,042040 | Impad Indugries Inc. - 3363 45175
Grovepart, OH Sandvich, IL

7 Gereva Steel - 3312,3317, 901,778 | Toadl-Die Eng. Co. - 3363 29,005
Vineyard, UT 3325 Sdon, OH

8 Griffin Wheel Co. - 3325 742135 | TAC Manufaduring - 3086,3363, 25684
Bessener, AL Jaksan, Ml 3714

9 U.S. Pipe & Faundry Co. - | 3321 738200 | Superor Ind. Intl., Inc. - 3714,3363, 25250
Birmingham, AL Johnson Gity, TN 3398

10 American Seel Foaundiies- | 3325 625191 | Generd Eledric Co. - 3646,3363 20,780
East Chicago, IN Hendesaville, NC

Source: US ToxicsReleas Inventoly Databa®, 1995.

2 Being included on this list does not mean that the release is asociated with non-compliance with environmental

laws.
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Metal Caging Industry Chemical Releases and Tranders

IV.B. Summary of Selected Chemicals Rekased

The following isa synopss of current scientific toxicity and fate information
for the top chemicals (by weight) that facilit ies within this sector self- reported
asreleagd D the ervironment based upan 1995 TRI dat. Becaus this
sectionisbased upm self-reported Eleag dag, it doesnot attempt to provide
information on managenent practces emloyed ty the secbr to reducethe
release bthese ckmcak. Information regarding pollutant release educion
over time may be available from EPA’s TRI ard 33/50 pograms, or directly
from the industia trade assoiations that are listed in Section IX of this
docunent. Since hesedesciptionsare cursory, please cosult these sarces
for amore deailed description of both the chemicals described in this section,
and the chenicak that appearon the full list of TRI chenicak appeang in
Secton IV.A.

The lrief descriptions provided felow were taken from the Hazadous
Substances Da& Bark (HSDB) ard the Integrated Risk Information System
(IRIS). The discussions of toxicity describe the range of possible adverse

heath effects that have beenfound to be asseiated wih exposure to these
chemicak. These aderse efects may or may not occuratthe levelsreleased
to the environment. Individuds interested in a more detailed picture of the

chemical concertrations assa@iatedwith these aderse efects stould cansult

a toxicologist or the toxicity literature for the clemcal to obtain more

information. The efects listed below must be taken in context of these
exposure assurptions that are explained more fully within the full chemical

profiles in HSDB. For more information on TOXNET?® , contact the

TOXNET help line at1-800231-3766.

Manganes and Manganes Compound4CAS: 743996-5; 20-12-2)

Sources. Margarese $ found in iron charge naterials and s used as an
addtion agen for aloy steelto obtain desred propetties n the final product
In cabon stee| mangarese $ used ® combine with sufur to improve the

3 TOXNET isa mmputer system run by the National Library of Medicine that includes a rumber of toxicological
datalases maraged by EPA, National Cancer Institute, ard the National Institute for Occupatianal Safety and
Health. For mare informatian on TOXNET, contad the TOXNET help line at 800-231-3766Datatases includel
in TOXNET are: CCRS (Chemical Carcinogenesis Research Information System), DART (Developmental ard
Reprodudive Toxicity Datalase), DBIR (Directory of Biotechnology Information Resources), EMICBACK
(Environmental Mutagen Information Center Backfile), GENE-TOX (Genetic Toxicology), HSDB (Hazadous
Substances Data Bank), IRIS (Integrated Risk Information System), RTECS (Registry of Toxic Effects of Chemical
Substances), ard TR (Toxic Chemical Release Inventory). HSDB contains chemical-specific informatian on
marufaduring ard use, chemical ard physical properties, safety and handling, toxicity and biomedical dfects,
phamaal ogy, environmental fateand exposure paential, exposure sandards ard regulations, manitoring ard
analysis mehods ard adlitional references.
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dudility of the geel. An aloy steel with manganese is used for gpplications
involving small sectionswhich are subject to severe service conditions, or in
larger sectons where the weght saving derved from the higher strength of
the aloy seebkis needed J.S. EPA, 1995)

Toxicity. There is currently no eviderce hat human exposure to mangarese
at levels commonly obsewnved n anbiert atmosplere resuts in adwerse heath
effects.

Chronic manganese poisoning, however, bears some smilarity to chronic lead
poisoning. Occurring viainhalation of manganese dug or fumes, it primarily
involves te cettral nervous syptem Early symptomsinclude Bnguar, speech
disturbances,slkeephness,ard cranping ard weakmessin legs. A stolid mask-
like appearce d face,enotional disturbancessuchas aldute detachment
broken by uncontrollable laughter, euploria, ard a spatic gat with a
tendercy to fall while waking are seenn more advanced caes. Chronic
mangarese posoning is reversible if treaed erly ard exposure stopped.
Populations atgreaestrisk d mangarese bxicity are the very young ard
those with iron deiciercies.

Ecologicaly, athoughmangarese $ anessetial nutrient for both plarts ard
anmals, in excessve concertrations mangarese mhibits plart growth.

Carcinogenicity. There is curently no eviderceto sugges that mangarese
IS carcinogeric.

Environmental Fate. Mangarese $ an essetia nutrient for plarts ard
anmals. Assuch mangareseaccunulatesin thetop layers of sal or suface
water sediments ard cycles etweenthe sal ard living organsmns. It occurs
manly as a solid under environmental conditions, though may dso be
trarspated in the atmosphere as a epor or dust

Zinc and Zinc ©@mpoundgCAS: 744066-6; 20-19-9)

Sources. To protect metal from oxidizing, it is often coated with amaterial
that will protect itfrom moigure and air In the galvanizing ces, seel
is coated with imc. Galvanized ion and teel isoften found in urnace
charge materials (USITC, 1984).

Toxicity. Zinc is a raceelement; toxicity from ingeston is low. Severe
exposure to zinc might give rise to gagritis with vomiting due b swallowing
of zinc dugs. Short-term exposure to very high levels of zinc is linked to
lethargy, dizziness, nausea,fever, diarrhea, ard reversible parcreaic ard
neurological damage Long-term zinc paisoning causes irritabilit y, muscular
stiffness ard pan, loss of appeite, ard nausea.
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Zinc chloride fumes cause injury to mucous membranes and to the skin.
Ingedion of soluble zinc salts may cau® nausea,vomiting, ard puiging.

Carcinogenicity. There is currently no evidence to suggest that zinc is
carcinogeric.

Environmental Fate. Significant zinc contamination of oil is only seen in
the vicinity of indudrial point sources. Zinc is a gable soft metal, thoughit
burns in air. Zinc bioconcertrates n aquaic orgarnsirs.

Methanol (CAS: 6756-1)

Sources. Metharol isused as a elnng sdvert ard canbe enitted duiing
the production of cores ushg the hot box ard no-bake sgtens.

Toxicity. Metharol isreadly alsarbed fom the gastointestinal tractard the
respiratory tract, and is toxic to humans in moderate to high doses. In the
body, metharol is converted nto formaldetydeand formic acd. Metharol is
excreted as érmic acd. Obsewned bxic efects athigh dose bvels gererally
include cetral nervous sptemdanage aml blindness. Long-term exposure
to high levels of methanol via inhalation cause liver and blood damage in
animals.

Ecologicaly, metharol isexpectd b have low toxicity to aquaic orgarisns.
Concertrations lethal to half the argansns d a test population are expeced
to exceed me ng metharol perliter water. Metharol isnot likely to persist
in water or to bioaccunulate in aquaic orgarnsirs.

Carcinogenicity. There is curently no eviderce b sugges that metharol is
carcinogeric.

Environmental Fate. Methanol is highly volatile and flammeable. Liquid
metharol islikely to evapaate whenleft exposed. Metharol reacs in air to
produce brmaldehyde which contributes  the formation of ar pdlutants.
In the atmosplere it canreactwith other atmospleric chenicakor bewasled
out by rain. Methanol is readily degraded by microorganisms in soils and
suiface wagrs.
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Trichloroethyleng CAS:79-01-6)
Sources. Trichloroethylere is used etensively as a @anng sdvert.

Toxicity. Trichloroethylere was oce used as aareshetic, thoughits use
caused several fatalities dueto liver failure. Short term inhalation exposure
to highlevels of trichloroethylere may causeapid camafollowed Ly evertual
deah from liver, kidrey, or heat failure. Short-term exposure to lower
concertrations of trichloroethylere causes ey skin, ard respratory tract
irritation. Ingestion causes aburning sensation in the mouth, nausea, vomiting

and abdominal pan. Delayed effects from short-term trichloroethylene
poisoning include Iver ard kidneylesions, reversible nerve degeearation, ard

psychic disturbances. Long-term exposute canproduce leadach, dizziness,
weight loss, nerve danage, heat danage, nausea, fatigue,insomnia, visual
imparmert, mood peturbation, sexal problems, dematitis, ard rarely

jaundice. Degradaton products of trichloroethylere (particularly phosgere)

may cause apid deah due b respratory calapse.

Carcinogenicity. Trichloroethylere is considered ty EPA to be a pobalde
human carcinogen via both oral and inhalation exposure, based on limited
human eviderce aml suficiert arimal eviderce.

Environmental Fate. Trichloroethylene breaks down dowly in water in the
presere d suright and boconcertrates noderately in aquaic orgarisms.
The main removal of trichloroethylere from water is via rapid evapaation.
Trichloroethylere doesnot photodegiade nthe atmospthere, thoughit breaks
down quickly under smog conditions, forming other pdlutants such as
phosgere, dichloroaceyl choride, ard formyl cHoride. In addtion,
trichloroethylene vapors may be decomposed to toxic levels of phosgenein
the presere d anintense heatsaurce suchas anopenarc welder. When
spilled on land, trichloroethylene rapidly volatiliz es from surface sds. Some
of the remaining chemcal may leachthroughthe sal to groundwater.

Xylenes (Mixed komers) (CAS: 133020-7)

Sources. Xylenes ae used etensively as ceanng sdvertsarnd pant sdvers
ard may be formed as a degoposition product of binders.

Toxicity. Xylenes ae rapidly alsarbed nto the kody after inhaation,
ingestion, or skin contact. Short-term exposure of humansto high levels of
xylene cancauserritation of the skin, eyes, nose, ard throat, difficulty in
breating, impared lung function, impared memory, ard passble clrarges n
the liver ard kidneys. Both slort- and long-term exposure to high
concertrations cancause décts suchas leadacks,dizziness,confusion, ard
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lack d musck coordination. Reactonsof xylenes(see erironmerial fate) in
the amosplere contribute to the formation of ozone in the lower atmosplere.
Ozone canaffect the respiratory system espealy in sersitive individuak
suchas agtma or alergy suferers.

Carcinogenicity. There is curently no eviderceto sugges that xylenes are
carcinogeric.

Environmental Fate. A portion of releases to land and water will quickly
evaporate, dthoughsomedegradation by microorganismswill o ccur. Xylenes
are noderately mobile in sals and may leachinto groundwater, where they
may persist for several years. Xylenes are volatile organic chemicals. As
such, xylene in the lower amosphere will react with other atmospleric
componerts, contributing to the formation of ground-level ozone ard other
air pdlutants.

Chromium and Gromium @mpoundgCAS: 744047-3; 2006-4)

Sources. Chromium is used as a pating eknert for metal to prevernt
corrosion and is sometimes found on charge maerials. Chromium isdso a
constituert of stainless stel

Toxicity. Althoughthe naturdly-occurring form of chromiummetal has very
low toxicity, chromium fromindugrial emissionsis highly toxic dueto strong
oxidation characteristics and cell membrane pemeabilit y. The mgority of the
effects deailed below are based on Chromium VI (an isomer that is more
toxicthan Cr I11). Exposureto chromiummetal and insoluble chromiumsalts
affecs the respratory system Inhaation exposure to chromium ard
chromium salts may cau® severeirritation of the upperespiratory tractard
scaring of lung tissue. Demal exposure to chromium ard chromium sats
canalso cause seitive dematitis ard skn ulcers.

Ecologically, dthoughchromium is present in small quantitiesin all soils and
plarts, it istoxic to plartsathigher sal concertrations(i.e., 0.2 to 0.4 percernt
in soil) .

Carcinogenicity. Different saurces dsagee m the cacinogericity of
chromium Althoughanincreasedriciderce n lung carcer anong workers
in the chromate-producing industy has beenreported, dataare inadequag to
confirm that chromium is a luman carcinogen Other saurces cosider
chromiumV|I to beaknown human carcinogen based oninhdation exposure.
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Environmental Fate. Chromium is a non-volatile metal with very low
solubility in water. If gpplied to land, most chromium remans in the upper
five centimeters of sal. Most chromium in surface wagrs is presef in
particulate form as sediment. Airborne chromium perticles are relatively
unreactve ard are removed fromthe ar throughwetard dry depasition. The
precpitated chromiumfrom the air erters sufface wagr or sal. Chromium
bioaccunulates n plarts ard anmals, with an obseved boaccunulation
factor of 1,000000 n snails.
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IV.C. Other Data Sources

Thetoxic chemcalrelease dat obtained fom TRI captres anly alout one
quater of the facilit ies in the metal casting indugry. However, it dlows for
a camparison across ‘earss ard industy secbrs. Repated clemicak ae
limited to the gpproximately 600 TRI chemicak. A large pation of the
emissions from metal casting facilit ies, therefore, are nat captured by TRI.
The BPA Office d Air Qualty Paming ard Sardards res canpiled ar
pollutant emission factors for determining the total air emissions of priority
pollutants (e.g., total hydrocarbons, SOx, NOx, CO, particulates, ec.) from
many metal casting sources.

The Aerometric Information Retieval System(AIRS) contains a wide range
of information related to gationary sources of air padlution, including the
emissions of a numkber of air palutants which may be of concern within a
paticular industy. With the exepion of volatile organc campounds
(VOCs) there slittle overap with the TRI chemicalkreportedatove. Table
13 sunmarizes anual releases fom the industies for which a Secior
Notebook Profile was prepared) of carbon monoxide (CO), nitrogen dioxide
(NO,), patticulate netter of 10 micronsor less (PM10), sulfur dioxide S0,),
and volatile organic compounds (VOCs).
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Table 13: Air Pallutant Releases by Industry Sector (tons/year)
Industry Sector CO NO, PM,, PT SO, VOC
Metal Mining 4,670 39,849 63,541 173,564 17,690 915
Nonmeal Mining 25,922 22,881 40,199 128,661 18,000 4,002
Lumbe and Wood 122,061 38,042 20,456 64,650 9,401 55,98
Produdion
Fumiture and Fxtures 2,754 1,872 2,502 4,827 1,538 67,604
Pulp and Paper 566,883 358,675 35,0300 111,210 493,313 127,80*{
Printing 8,755 3,542 405 1,198 1,684 103,012H
Inorganic Chemicals 153,294 106,522 6,703 34,664 194,153 65,42"
Organic Chemicals 112,410 187,400 14,596 16,053 176,115 180,35("
Petroleum Refining 734,630 355,852 27,497 36,141] 619,779 313,98]H
Rubbe and Misc. Hastics 2,200 9,955 2,618 5,182 21,720 132,94*]
Stong, Clay and Concrete 105,059 340,639 192,962 662,233 308,534 34,33"
Iron and Sed 1,386,461 153,607 83,938 87,939 232,347 83,882"
Nonferrous Metals 214,243 31,136 10,403 24,654 253,538 11,05£
Fabricated Metals 4,925 11,104 1,019 2,790 3,169 86,472”
Electronics and Computes 356 1,501 224 385 741 4,866“
Motor Vehicles, Bodies, 15,109 27,355 1,048 3,699 20,378 96,332lI
Parts ard Accessaies
Dry Cleaning 102 184 3 27 155 7,441
Ground Trangportation 128,625 550,551 2,569 5,489 8,417 104,821
M etal Cading 116,538 11,911 10,995 20,973 6,513 19,037
Pharmaceuticals 6,586 19,088 1,576 4,425 21,311 37,214
Plastic Resinsand 16,388 41,771 2,218 7,546 67,546 74,131
Manmade Fibers
Textiles 8,177 34,523 2,028 9,479 43,050 27,76£
Power Generation 366,208 5,986,754 140,760 464,542 13,827,511 57,384"
Shipbuilding and Repair 105 862 638 943 3,051 3,96*'

Source: U.S. EPA Office of Air and Radiation, AIRS Database, 1997. ||
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IV.D. Comparison of Toxic Release Inventory Between Sdected Industries

The following information is presemed as a coparison of pdlutant release
ard trarsfer data actoss ndustial caegaies. It is provided b give a gemral

serse as o the relative scaé o TRI releases ahtrarsfers within eachsecor

profiled urderthis project Please ote thatthefollowing figure arl table do
not contain releases ard trarsfers for industial caegaies that are rot

included n this project ard thus camot be used © draw caclusons

regarding the total release ath transfer anounts that are reported b TRI.

Similar information is available within the annud TRI Public Data Release

Book

Figure 10 sagraphcalrepresriation of a simmary of the 1995 RI datfor
the netal casing industry ard the aher secors piofiled in sepaate
notebooks. The bar graphpreseits the otal TRI releases ahtotal trarsfers
on the werticalaxs. The graphis based o the dat stown in Table 14 ard is
meant to facilit ate comparisons between the relative amounts of releases,
transfers, and releases pea facilit y both within and between these sectors. The
reader should note, however, that differences in the proportion of facilities
capured by TRI exst betweenindusty secbrs. This canbe a facior of poor
SIC maching and relative differences in the number of facilit ies reporting to
TRI from the various seabrs. Inthe case bthe netal casing industy, the
1995TRI dat preserted here covers654fadlit ies. These facilit ies listed SIC
332 (Iron and Steel Foundries) and 336 (Nonferrous Foundries) as primary
SIC codes.
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Figure 10: Summary of TRI Releases ad Transfers by Industry
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] Total Releases W Total Transfers
Souce USEPA 1995 Toxts Rdease Inventory Databas.
SIC Range Industry Sector SIC Range | Industry Sector SIC Range I ndustry Sector
22 Textiles 2833,2834 | Phamaceuticals 333,334 Nonferrous Metals
24 Lumber aad Wood 28612869 | Organic Chem. Mfg. 34 Fabricated Metals
Products
25 Furniture ard Fixtures 2911 Petroleum Refining 36 Electronic Equip. ard Camp.
26112631 Pulp ard Paper 30 Rulber ard Misc. Plagics 371 Motor Vehicles, Bodies,
Parts, and Accessdes
27112789 Printing 32 Stone, Clay, ard Concrete 3731 Shipbuilding
28122819 Inorganic Chemical 331 Iron and Seel
Manufacturing
2821,2823, | Plagic Resinsard 332,336 M etal Casting
2824 Manmade Fbers
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Table 14: Toxics Release Inventory Data for Sdected Industries

TRI Rdeass TRI Transfers

Industry Sector SIC #TRI Total Ave. Total Ave. Trans. || Total Releases|| Average Retases +

Range Facilities Releases | Releasesper || Transfers | per Facility +Transfers || Transfers per Fadility

(million Ibs.)| Facility (million Ibs.)| (pounds) (million Ibs.) (pounds)
(pounds)

Textiles 22 339 178 53000 70 21000 248 74000
Lumber ard Wood Roducts 24 397 30.0 76,000 41 10,000 34.1 86,000
Furniture and Fixtures 25 336 376 112000 99 29000 475 141000
Pub and Paper 26112631 305 2326 763000l 565 185000 2891 948000
Printing 27112789 262 339 129000 104 40000 443 169000
Inorganic Chem. Mfg. 28122819 413 607 468000l 217 191000 4385 659000
Plastt Resins ard Manmade 28212823," 410" 641 156000" 1924 469000" 2565 625000"
Fibers 2824
Pharmaceticals 2833,283 200 299 150000 1472 736000 1771 886000
Organic Chemical Mfg. 28612869 402 1483 598000l 2086 631000 9468 1,229000]
Peroleum Refining 2911 180f| 738 410000l 292 162000 1030 572000
Rubber and Misc. Plastics 30 1,947 1431 73000 1026 53000 2457 126000
Stone, Clay, and Cancrete 32 623 439 70000 318 51000 757 121000
Iron and Stee! 331 423 907 214000l 5139]  1,215000] 6046 1,429000]
Metal Casting 332,336 654 360 55000 739  113po00ff 1099 168000
Nonferrous Metals 333,334 282 2017 715000(| 164 582000 3657 1,297000
Febricated Metals 34 2676 835 31,000 3505 131000 4340 162000
Electroric Equip. ard 36 407 43 11,000" 688 169000" 731 180000"
Comp.
Motor Vehicles, Bdies, 371 754 793 105000" 194 257000" 2733 362000"
Parts, ard Accessogs
Shipbuilding 3731 43 24 56000]| 41 95000]| 65 151000]|

Source: US EFA ToxicsReleas Inventoy Databa®, 1995.
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V. POLLUTIO N PREVENTION OPPORTUNITIES

The best way to reduce pdlution is to prevert it in the first place. Some
comparnies have creaively implemented pdlution prevertion tecmiquesthat
improve efficiency and increase profits while a the same time minimizing
environmental impacts. This can be done in many ways such as reduang
material inputs, re-engineering processes to reuse by-produds, improving
managenent pracices,and enploying sulstitution of toxic chemicalk. Some
smaller facilit ies are able to actudly get below regulatory thresholds just by
reducing pdlutant releagsthroughaggessive pdlution prevertion padlicies.

The Pdlution Prevertion Act of 1990 etablished a rational pdlicy of
managing wage through source reduction, which mears prewerting the
gereration of wase. The Rollution Prevertion Act alsoestblished as ational
policy a hierarchy of wase managenent options for situaionsinwhich saurce
redudion cannot be implemented feasibly. In the waste management
hierarchy, if sourcereducion is not feasble the rext alternative is recycling
of wases, followed ly erergy recovery, ard wase treatment as a ast
alternative.

In orderto ercourage hese appmaches,this secton provides loth gereral
ard campary-speciic desciptionsof same pdlution prevertion advances hat
have been implemented within the metal casting indugry. While thelist is not
exhausive, it doesprovide core information that canbe used ashe sarting
point for facilities interested in beginning their own padllution prevention
projects. This section provides summay information from activitiesthat may
be, or are being implemented by this sector. When paossible, information is
provided tatgives the caitext in which the tecmiquecanbe used decively.
Please ntethatthe actvities desdbed in this sectondonot necessaly apply
to dl facilit ies that fall within this sector. Facilit y-specific conditions must be
carefully considered whenpdlution prevertion options aeevaluated, ard the
full impacs d the crarge nustexamne how eachoption affects ar, land ard
water polutant releases.

Most of the pdlution prevention activities in the meta casting indudry have
concertrated an reducing wase saul, wase ekctic arc furnace EAF) dust
ard desilfurizaton slag, ard increasng the overall erergy efficiercy of the
processes. This secton descibes same of the pollution prevertion
oppartunities for foundries within eachof these agas.

V.A. Wage Sand and (hemical Binder Reduction and Reuse

Disposal of waste foundry sand in off- site landfills has becomeless appealing
to foundry operators in recet yeass. Landfill disposal fees have increased
considerably, especially in areasthat suffer from shortages of landfill capeacity.
Landfill disposal can be along-term CERCLA liability as well (see Section

Secbr Notebook Project 77 Sepenber 1997



Metal Caging Industry Pollution Prevention Opportunities

VI.A. for adiscussion of CERCLA). Currently, about 2 peacent of foundry
wask sauls geerated is considered razadouswast underRCRA requiring
expersve speal treamment, handling ard dispcsal in hazadous wase
landfills. Therefore, thereare strong financial incentivesfor gpplying pollution
prevertion techiquesthat reduce wast foundry sar gereration. In fact, for
yeas many foundries have been implemerting programs to reduce he
anmounts d wase sanl they gererate. Also, the industy is conductng a
significart anmount of reseacch in this area AFS, 1996)

V.A.1l. Caging Techniques Reducing Waste Foundry Sand Geeration

The preferadeappoachto reducing dispcsal of wase sanls sthroughsaurce
reduction rather thanwast managenent ard pollution control or treatment
techniques. Foundry operators aming to reduce waste sand may want to
examne the feasbility ard ecaomic incertives d new castng methods for
all or pat of their production. A number of the caging tecmiquesdesribed
in Section Ill.LA such as investment casting, permanent mold casting, de
castng, ard lostfoamcastng gererate less sad wase thanother tecmiques.

Adopting diferent casting nmethods however, may nat aways be feasible
depemling on the plysical characteristics d the pats to be cast(e.g., typeof
metal, casing size aml canfiguration, tolerances ad surface fnishrequired,
etc.), the capabilities of the dternative methods and the economic feasibilit y.
When considering the economic feasibilit y of implementing these aternative
methods, the sawngs n wase san handling ard disposal ard raw material
costs should be exanined.

In addtion to the more common methods listed albve aml desribed in
Sectionlll.A , there are anumber of lesser known and/or new casting methods
that adso have the patential to reduce the volume of foundry waste sand
gererated. One promising method, vacuunmolding, isde<ribed below. For
addtiond information on new, alternative casing techmiques, see he
references n Secton IX.

Vacuum Molding

Vacuummolding, or the V-Proces, usesa grong vacuumappled to free-
flowing, dry, unbonded snd around paternsin ar tight flaks. The vacuum
inside the mald results in a net pressure outside pushing in, holding the sand

rigidly in the stape @ the patern even ater the patern is removed. The
process uses aspecialy designed plastic film to seal the open endsof the sand

mold and the mold cavity. After the patern is removed, the mold halves are
placed bgether ard the netal is poured. The plasic film insde the mad

cavity melts ard diffusesito the sanl as i contacis the moltenmetal. When
the netal has cooled, the vacuumis removed, alowing the saul to fall away
fromthe castng. Shakeaut equpmert is not needed ad virtualy no wase
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sand is generated. The V-Process can be used on amost dl metal types, for
all sizes ad shapes.Althoughthe piocess s rot ganed wdespead useit
canbe ecaromical, uses ey little erergy and canproducecastngs wih high
dimensional accuacyand cansistency (La Rue,1989)

V.A.2. Reclamation and Reuse of Waste Foundry Sand and Metal

Although less preferable than source redudion, the more immediate shift in

industy practices § towards waste reckmation ard reuse. A number of

techiques ae keing used ® reckim wase san ard return it to the mold ard

core making processes. In adlition, markets for off-site reuse d waste
foundry sand have dso been found. (Unless otherwise noted, this section is
based on the 1992EPA Office d Research ard Developmert report, Guides
to Pollution Prevention,The Metal Cading and Heat Teating hdudry.)

Wage Segegation
A substantial amount of sand contamination comes from mixing the various

foundry waske steans with waste sadl. The overall amount of sard being
discarled can be reduced ly implementing the following wase segegaton

steps:

. Replumbing the dustcallecior ducting on the casiing metal gate cutoff
saws b cdlect metal chips or easér recycling

. Installing a rew baghouse o the sanl systemto seprate the sand
systemdustfrom the furnace dust

. Installing a new screening system or magnetic separator on the main
molding sand system surge hoppe to continuoudy clean metal from
the sanl system

. Sepaate ronferrous oundry shot blastdust(oftena hazadous wase
strean) from other nonhazardous bundry ard sam wase steans.

. Ingtalling a magnetic separation system on the shotblast system to
allow the netal dustto be recycled

. Changing the cae sam knockout procedue to keep his sar from

being mixed in with system sand prior to disposal

Screen and Sepate Metal from Sand
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Most foundries screenused snd before reusng it. Same enploy severa

different screentypes ad vibrating mechansmsto break davn large nmasses
of samd mixed with metal chips. Coarse sceers ae used @ remove large
churks of metal and core butts. The larger metal piecescollected in the

screenare usudl remelted in the furnace @ sdd to a secodary sneler.

Increasngly fine screers remove addtional metal paticles ard help classiy

the sand by sze before it is molded. Some foundries remdt these smaller

metal particles;, other foundries sall this portion to meal reclamers. The
metal recovered during the screenng processs often mixed wih coarsersard

componerts or has sau adhering to it. Therefore, remelting these pecesm

the furnace geerates large anounts d slag, espeally when the snaller

paticles are remdted.

Reclaim Sand by Br Scubbing/Atrition

Reclaiming sand by dry scrubbing is widdy used, and a large variety of
equpmert is available with capadiies adagble to most binder systens ard
foundry operations. Dry scrubbing may be divided nto preunstic or
mechancal systens.

In preunretic scubbing, grains of sard are agiated n streans d air normally
confined n vertical steeltubes caled cels. The giains of sard are popeled
upwad; they impact eachother ard/or are thrus againg a seeltarget to
remove some of the kinder. In same systens, grains are impacedaganst a
steeltarget Barks d tubes nay be used depefing on the capacty ard
degee d cleariness desed. Reention time canbe regulated,ard fines ae
removed through dust cdlectors. In mechancal scubbing, a \ariety of
available equipment offers foundries a number of options. An impeller may
be used © accetrate the san grains at a caitrolled velocity in a horizontal
or verticalplare aganst a etal plate. The sanl grainsimpacteachother ard
metal targets, thereby removing same of the inder. The speed frotation has
same control over impact erergy. The kinder ard fines ae removed by
exhaust systenrs, ard sceenaralysis is controlled by air gaies a air wash
separators. Additional equpmert options include:

. A variety of drum types wih internal baffles, impactors, ard
disintegrators that reduce lmps b grains ard remove binder

. Vibrating sceers with aselies d decks ér reducing lumps b grains,
with recrculating feaures aul removal of dustard fines

. Shot-blast cleanng equipment that may be incorporated nto other
specally desgred urnits t form a complete casing cleanng/sard
reclmation unt
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. Vibro-energy systens that use syichronous aml dianetric vibration,
where frictional ard campressive forces sepate binder from sard
grains.

Sauthern Alumnumis a hgh-producion aubmotive foundry in Bay Minette, Alabama. The
compary recerly installed a iotating drum attrition/scrubber sard reclkimer unt to remove
lumps aml tranp abminum from its spehgreensarl ard care butts sothat it could be used
by anasplalt compary. Spert sar is fed into one erl of the rotating drum where the lumps
are reduced ad hinderis scuubbed off the grains. The sanl thenerters a sceenng ard
classiying secton, binder ard fines ae removed by a dustcdlector, ard cleantranp neta is
removed. The campary is removing far more aluminum from the sanl than expeced @bout
6,000 painds perday) resulting in substantial cost savings. The equpmert pad for itself
before it finished treating three-months worth of spent sand stockpiled at the facilit y (Philbin,
1996)

Reclaim Sand ith Themal Sysems

Most foundries recycle cae ard nold samls; howewer, these naterials
ewvertualy lose teir basic characteristics,and the pations no longersutalde
for use are disposed of in alandfill. In the reclamation of chemically bonded
sards,the systemenployed nustbe alde to break he bond betweentheresin
ard saml ard remove the fines that are gemrated. The systems employed
most commonly are scrubbing/attrition and thermd (rotary reclamation)
systens for resin-bondedsarus.

Rechmation of greensard for reuse n a geensard systemis praciced o a
limited basis in the United States. However, reclamation of core sand and
chemicaly bonded nolding sanl is widespead. Wet reclmation systens
enployed nthe 195090r handling greensands are no longer used. Speciic
thermal reclamation cag fudiesare simmarized n AFS (1989)ard Modem
Casting Augug (1996) A typical systemto reckim chemicaly bonded snd
for reuse in core room and mdding operations consists of alump redudion
ard metal removal system a paticle classiier, a sad cooler, a dusicdlection
system ard a themrmal sciubber (two-bed eacbr). A number of thermal sarul
reckmation techiques ag desdbed below. Note that EPA may classiy
some typesof thermal sand reclamation asincineration. As of June 1996,
EPA wastaking comments an the regulatory status d thermal recovery units.
Contact Mary Cumingham at (703) 308-8453.

Themad Calcining/Themal Dry Scubbing These sgtens ae usetl for
reclmation of orgaric ard clay-bondedsystenrs. Sand grain suifaces ag rot
snooth; they have numerous cevices ad indertations. The appicaion of
heatwith suficiert oxygencakinesthe inders a burns df orgaric bhinders.
Sepaate mechanical atrition unts may be required to remove calcined
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inorgaric binders. Heat offers a smple method of reducing the ercrusied

grains of molding saml to pure grains. Both horizontal ard verticalrotary kiln

ard fluidized led systens ae awilable. Foundries slould examne the

regulatory requirements o using thermal systens to treatwasesard. The use
of these sgtens may need b be pemitted as wast incineration.

Caronddet Foundry Company in Pevely, Missouri installed a fluidized bed thermd sand
reclmation unit ard a necharical reciimer in 1994 o treatits pherolic urethane no-bake anl
pherolic urethane Isocure sand. The geeljobbing shop wassending on awerage 150ans per
day of waste sand off- site for landfill disposal a a cost of aout $29 perculic yard. In
addtion, new sand wascosting appoximately $22 perton. The themal system proceses
125 bns perdayard the mechancal systemproceses the remaining 25 ons. Only 5 pecent
of the foundry’s saul is not reckimed. The reclamations systemis esimated to sawe the
foundry over $1 million pe year and payed for itself in under ayear. In addition, the foundry
feek that the reclimed saml is better than new sard ard resuks in better castngs (Philbin,
1996)

Raary Drum Thissystemhasbeenused snce the 1950gor reckiming shell
ard cremcaly bonded sads. The drectfired otary drum s a refractory-
lined seeldrumthatis mounted on casers. The feederd iselevatedto allow
the sard to flow freely throughthe unt. The lurners canbe at either erd of
the unt with direct flamme impingenent on the cascadaig sanl; flow can be
either with the flow of solids or counter to it.

In indirectfired units, the dum is mounted on casérs in the horizontal

position ard is surrounded ty refraciory insulation. Burners line the side of

the dum, with the flames n directcontactwiththemetal drum The feed ed

iselevated D alow the saxl to flow freely throughthe unit, and in some cases
flights (paddes caonected by chains) are wetled b the nside b assst

material flow.

Multiple-Hearth Vertical Shaft Furnace. This furnace cosists of circular
refracory heaths phced oe alove the aher andenclosed in a refractory-
lined seelskell. A verticalrotating shaft throughthe cener of the furnace s
equppedwith ar-cooled aloy amms containing rabble Hades plows) that stir
the sanl ard move it in a spial pah acioss eachheath.

Sand is repeakedly moved outward from the certer of a gven heath to the
periphery, where it drops throughholes to the next heath. Thisacton gives
excelent contact betweensard grains and the heatd gases Material is fed
into thetop of the furnace. It makes ts wayto the bottom in azigzagfashon,
while the hot gases rise counter-currently, burning the organic material and
cakining clay, if one a both are presen. Disclargeof rechimed saml canbe
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directly from the lottom heath into a tube cooler, or other cooling methods
may be used. The units ae best suied D large nnages (ive tons or more).

New appoactes ad equpmert designed Pbr sar reclhmation unts ae
continuing to ewlve, ard foundries nustevaluate eachsystemcarefully with
regard to the suitability for a particular foundry operation.

In 1988,R.H. Sreppad Compary, Inc. in Harover, Pemsylvania installed a hermal sand
rechmation systemto recover its 2,200 bns peryearof wage geensand. Betweenthe sand
purchase piice aml disposal costs, the foundry wassperding over $180000 peryear Even
considering the $428500 captial investment ard regular operation ard maintenance cats,
over the 20 yer useful life of the equipment, the company estimates it will save about $2
million. This does not includethe intangible savings of reduced liabilit y of waste sand
disposal (Pemsylvania DEP, 1996)

Use Sand as Condruction Material

Depering onits ptysicalard chemicalcharacieristics,non-hazadouswase
foundry sard canbe used as agstruction material assunng a narket canbe
found ard federal, Sate, ard local regulations relating to hardling, sorage,
ard dispcsal alow it. Many foundries curently recycle foundry wase san
for construction purposes.Industy reseach, howewer, indicates hat only a
small portion of the patential market for waste sand is being utilized. Some
potential construction usesfor wagte snd include: ed $ock for portland
cenert producion; fine aggegat for concrete; fine construction aggegae
for fill; and bituminous concrete (asphalt) fine aggregate.

Since bte 1993,Viking Punp, Inc., of Cedar Falls, lowa hes beenshipping spert sand to a
portland cenert manufacturer for use as aaw material. This reuse educes he casts for the
cenert compary becauselte reed br mining virgin sard is reduced. Landfill costs for the
foundry have beenreduced ceaing a wn-win situaion for both comparnes. WhenViking
begantesting foundry sar for use n cenert manufacturing, the sanl was baded wih an
erdloaderinto grain trucks br hauling to the cenernt plart. Completing a bading took almost
anhour. Orce he cenernt compary dected hat the wase sanl was conpaible with its
process,Viking invested n a sad sio for storage. The saul is now conveyed to the slo ard
grawvity fed into trucksfor trarsportation, sgnificartly reducng handling time to Sx minutes
Viking expecs o ser atleasthalf of the spehfoundry sam to the patland cenent
manufacturer ard is continuing to look for atternative usesd acheve its pdlution prevertion
goals (U.S. EPA Enviro$ertse Website, 1996)
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Not al foundry sand will be ideal for dl construction uses. For example,
although many foundry sams actidly increasecompresson strengths o
concrete when used as airie aggegat, green molding sands have been
shownto decrease compression strengths. Inaddition, foundrieswill probably
not be alde to find markets for their waste san in its “as-generated”
condition. Some processing is typically required in order to mach the
cusbmers’ product spediicatons. Waste san may first need b be dried,
crushed, screered aml separated from metals.

Waste sanl sreans from cettain foundry processes aald rendera foundry’s
ertirewase sard streamworthlessf mixed bgether. A material flow diagram
detaling the flow of sand and its characteristics (particle size distribution,
mineralogical composition, moisture contert, ard chemcal ard contaminart
concentration) throughthe produdion processes will help foundry operators
identify those spent sand generation paints that must be separated out for
either processing and sale to a cusgomer or for disposal in a landfill.

V.B. Metal Melting Furnaces

The netal casing industy is highly erergy intensive am therefore hes
oppartunities to prevert pallution throughincreasing erergy efficiercy. The
majority of the erergy is consumed by the furnaces usedot melt metal;
however, erergy used m heatcuiing of sarl molds canalso be significant
depemning on the proces used(DOE, 1996) Increagsin erergy efficiercy
in metal castng operations may have the dualpdlution prevertion effect of
reducing fossl fuelconsumption (and the assoiated ewironmertal impacs)
ard reducing the anourts o wases geprated fromfurnaces ad cuiing overs
(e.g., hazadous desulrizaion slag, dust VOCs,efc.). Since erergy costs
canbe a brgeportion of a metal caser’s overall operating costs, increasesn
erergy efficiercy canalsoresuk in significart cost savngs.

Improve Furnace Eficiency

Currently, many foundry furnaces ag less han 35 percert erergy efficiert.
Facilit ies ugng reverberatory or crudble furnaces ray have oppaortunities to
improve their furnace eficiercy ard dack enmssions by upgrading their
combugion system(DOE, 1996) New akygenburnersard canputerizedgas
flow meering systems have helped anumber of facilit iesto comply with Clean
Air Act regulations for NO, ard CO enissions while reducing erergy costs.
Some foundries are utilizing regenerative ceramic burner systems. The
systens ae comprisedof two burners whch function alternately as a krner
and an exhaust port. Whenone kurner fires, the aher cdlects the exhast
gasesrecauping the heatfromthe waseé gasesin the rext cycle, thisburner
then fires, recanbustng the gases. The recanbustion of the wase gases
ersures complete combustion ard has beenshown to reduce NQformation.
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Ore firmimplementing this systemreporteda 33 pecert reduction in erergy
use ad a better melting rate, improving producion capady (Binczewskj
1993)

Ingall Induction Rirnaces

Inducton furnaces ray offer advantages oer electric arc or cupdafurnaces
for same applcaions. Inducion furnacesare alout 75to 80 pecert erergy
efficiert ard emt alout 75 pecert less dustard fumes kecause tthe alserce
of combusion gases p excessve metal temperatures. When cleansciap
meaterial isused;he reed br enmissbn control equpmernt may be minimized.
Of course,producion operations ard process ecoomics nmustbe considered
carefully whenplaming new or retrofit melting equpmert (U.S. EPA, 1992)

Minimize Metal Mdting

Depenling on the casing, betweenrgect casings aml gatng systens, over
half of the mea poured into molds may not become a useful part of the
castng. This metal needs ® be separated from the casings aml remelted,
usualy ata sgnificart cost. Any increasesn yield (reductons in the anourt
of scrap) will result in energy cost savings from diminating the need for
melting the excess matal. In adition, costs o segrating saap from the
castngs am wase saul, ard the ime and experse in machning of gaing
systens nmay be reduced. Gaing system desgn that increases igld ard
reduces e reed br machining canreduce a dundy’s costs. Optimally
designed systemswill not use any more metal than is necessarwhileersuting
that the metal flowsinto the mold cavity properly to minimize casting defects.
A number of computer sdtware products are a\ailable to optimize casng
design. These produds smulate mad fillin g and casting solidific ation for
variousdesgnsand canreduce catsby improving qualty ard reducing scrap.

A number of casing methods use a cdral spue gated to a rumber of
individual casing paterns. Such asserblies termed ‘trees” o patern
clugers, can generate lessexcess metal than sngle patern mold designs. This
technique is most commonly used in the investment and lost foam casting
methods A variation of the investment casting method termed, hdlow sprue
casting, or counter gravity casting, employs a vacuumto fill t he mold with
molten mea. A mold or mod cluger assembly fabricated usng the
investment castng tecique s placedin aclosedmold chamber with only the
open erd protruding from the kottom. The nold ard nmold chanber are
lowered to the suface ¢ a kbdle o crucible of molten metal until the nold
opening is below the suface. A vacuumis thenappled to the nold chanmber
and mold, forcing the molten metal to rise and fill themold and gating system.
The vacuumis mantained urtil the casting and gaes have solidified and is
released &forethe spue tes sdidified. The spue netal thendrains back nto
the noltenmetal for reuse. If the gaing systemis desgned popeily, over 90
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percert of the metal becames pat of the usefil casing.
Use Alternative Fuds for Mdting

Some melt furnaces carutilize retural gas a fueloil as a diel saurce.
Particulate emssbns from fuel oils tend to be much greaer than emissions
from natural gas combugtion. If fuel oil must be used, paticulate emissions
can be reduced by usng a lower grade of fuel oil. Petroleum dgtillates
(Numbers 1 and 2 fuel ail) will result in lower paticulate emissions than
heaver gradefuel (Nos. 4,5,6). Sulfur dioxide ennssbns canbe reduced ly
choosing afuelwith a lbw sufur contert. Emissons of nitrogenoxidesresuk
from the axidation of nitrogenbound in the fuel Selecion of alow nitrogen
fuel oil will reduce NOx emissions (NADCA, 1996)

Air emissons from the operation of furnaces catbe further reduced ly using
natural gas as aukel saurce. Natural gas § considered a akanfuel which,
when combuged, emits relatively small amounts of SOx and particulate
matter. The primary emission resulting from the combusgtion of natural gasis
nitrogenoxides. NOx emissons carbe reduced ly appying aternative firing
techiquesjncluding the recrculation of flue-gas,staged canbustion, ard the
installation of low NOXx burners (NADCA, 1996)

Proper maintenance d furnaces wll also help to reduce ar emissions.
Inefficiert fuelair mixing may gererate excess pdiculate enissons.
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V.C. Furnace Dwst Managenent

Dust gereration, espealy in the Hectic Arc Furnace EAF), ard its
dispasal, has keenrecaynized as a s@us poblem, but one with patential for
pollution prevertion through meterial recovery ard source reduction. EAF
dustcanhave high concertrations of lead ad cadmum. Some EAF dustcan
be shppdl off-site for zinc reclamation. Most of the EAF dug recovery
options ae anly ecaromicaly vialdefor dustwith azinc contert of atleastl5
- 20 pecert (U.S. EPA, 1995)

In-process ecycling of EAF dustmay involve peletizing ard thenreusing the
peletsin the furnace,howewer, recycling of EAF duston-site has rot proven
to betecmicaly or ecanomicaly compettive for al foundries. Improvenerts
in tecmologies lave made df-site recovery a cast effecive aternative o
thermd treatment or secure landfill disposal.

Maintain Optimal Opeating Parameers

Dust emissons from furnaces canoften be minimized trough a rumber of
good operating practces. Such pracices nclude: awiding exessve
supeheaing of the metal; maintaining a suficiert flux or slag cover overthe
metal to keepthe moltenmetal sepaated from the atmospkhere; preheaing the
metal charged; avoiding the addition of mdas a maimum furnace
temperatures;amnd awiding the heaing of the netal too fast.

Recyck EAF Dustto the Orginal Process

EAFs generate 1 to 2 percent of their chargeinto dug or fumes. If the zinc
ard lead évels of the netal dustare low, return of the dustto the furnacefor
recovery of base metals (iron, chromium, or nickel) may be feasible. This
method may be enployed wih dudsgererated by the producion of sainles
or dloy geels. However, this method is usudly impractical for handling dug
assaiated with cabon steel producton because gahrized netal sciap is
often used aml the recovered dug tendsto be highin zinc (U.S. EPA, 1992)

Many methods have beenproposed for flue-dug recycling, including direct
zinc recovery. Zinc contert canbe increasedd the required 15 b 20 pecernt
by returning the dustto the furnace fom which it is gererated. If the dustis
injecied nto the furnace dter the charge d sciep meta is melted,
temperaturesare high eroughfor most of the reaw metals to fume off. This
tecique esults in anincreased zic concertration in the dustcdlected ty
the scubbers, electrostatic precpitation systens, or baghouses (.S. EPA,
1992)

Recyck DustOutside he Orgginal Process
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Silicabased laghouse dustfrom sand systens am cupda furnaces ray be
used as aawv material by cement comparies. The dustis predended wth
other componerts andtrarsferred to a kin operation. It is ervisioned that
baghouse dugs may constitute 5 to 10 percent of the raw material used by
cement manufacturersin the future. The use of higher levels may be limited
by adwerse efects d the baghouse dusbn the seting characteristics d the
cerrert (U.S. EPA, 1992)

Waste EAF dug can be reused outside the original process by reclaiming the
zinc, lead,ard cadnum concertrated n emissbn control residuds. The
feasbility of such reclamation depends on the cost of dug treatment and
dispcsal, the cancertration of metals within the residual the cost of
recovering the netals, and the nmerket price or the metals. While this
appoachis useful in the nonferrous foundry indugry (i.e., brass foundries),
itsapplication within gray iron foundriesis extremely limited. Somefoundries
market furnace dustas nput to brick manufacturing ard other consumer
produd applications, but produd liability limits this option. Recovery
methods nclude:pyrometallurgical, rotary kiln, electrothemic shaft furnace,
ard zinc oxide emichment (U.S. EPA, 1992)

Pyrometallurgicalmethods or metalsrecovery arebased athe reductonard
volatilizaion of zinc, lead,cadmum, ard other components of EAF dust

Lead s removed preferertially throughroasing in anoxidizing ervironmert,

while zinc, cadmium and other metals are removed through roasting under

reduang conditions. The rotary (or Waelz) kiln method can smultaneoudy

reduceferrousiron oxide to solid iron and lead and zinc oxide to their metallic

forms, usng a educing aimosphere suchascabon monoxide ard hydrogen

However, rotary kilns must be fairly large and must processlargevolumes of

dustto be ecanomicaly ard thermally efficiert. The ekctothemic shaft

furnace carextractmetallic zinc from afeed containing at least 40 percent of

the netal. Typicaly, aggbmerated EAF dustis mixed wih other feed b
attain this percertage. To recycle dustby direct reduction of oxides,iron
oxideisreduced o iron ard water using pure hydrogenatatemperaturerange
of 1000 b 1100°C. The reducion of zinc oxide poduces zic vapors ard
steamat 1000to 1100° C that are removed from the furnace ad suljected D
an oxidaton step. The zinc reacs with water to produce znc oxide, ard
hydrogenis removed ard recycled. The zinc oxide poduced $ sepaated in
a bkeghouse. The hydrogencontaining the seamis further treaed for steam
condersaton, ard thenthe hydrogenis readyfor recycling into the furnace
(U.S. EPA, 1992)

Alter Raw Mataials

The predaninarnt saurce d lead, zinc, ard cadnum in ferrous foundry
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baghouse dug or scrubber dudge s gavanzed srap metal usedasa charge
material. To reduce he level of these catamnarts, their saurce nust be
idertified aml charge naterial containing lower concertrations of the
contaminarts must be acqured. A charge nodification program at a brge
foundry cansuccessfily reduce he lead ad cadniumlevelsin dustcadlector
wase to below EP-toxicity values. Foundries reedto work closely with steel
scrap aupplersto dewelop reliable urcesof high-grade srap.

V.D. Slag and Dross Managenent
Minimiz HazardousDesulfurizing Slag

In the pioduction of ducile iron, it is often necesary to add a dadfurizing
agett in the melt to produce he desied casing microstructure. One
desuturizaion agen used canmonly is sdid catium cabide CaC).
Cakium cambide B thought to decanpose to cakium ard graphte. The
calciumcarbidedesulfurization dag isgenerally removed fromthe mateniron
inthe ladle ard placedinto a lopper. For adequag sufur removal, CaG must
be added n slight excess. Since anexcess 6 CaC, is enployedto ersure
removal of the sufur, the resuking skhg cantains both CaSard CaC, ard nmust
be handled asareactve wase. The shg mght also be hazadous due ¢ high
concertrations of heaw metals (U.S. EPA, 1992)

Treamment of this material consists normally of converting the cabide b
aceylere am catium hydroxide by reactng with water. Problems with this
method includehandling a potentially explosive waste maerial; generating a
wase steamthat contains sufides (lue b cakium sulfide in the shg) ard
many other toxic canpounds;ard liberating arsine, phosphine, ard other toxic
meaterials in the of gas(U.S. EPA, 1992)

Onre wayto reduce the reed or cakium cambide s to reduce he anount of
high sufur scrap used asuirnace clarge naterials. While this method is
effective, the ability to obtain a seady upply of high-grade <rap varies
considerally ard may be unecanomical (U.S. EPA, 1992)

To diminate entirely the use of calciumcarbide, several mgor foundries have
investigated he use 6 alternative desulfurizaton agers. One pioprietary
process enploys catium oxide, catium fluoride, ard two other materials.
The piocess cate more ecanomicalthancaibide desudlirizaion ard resuks
in a stisfactory iron qualty (U.S. EPA, 1992)

Often, the amount of sulfur removal for a product is based not on the
requirementsof thatproductbut onwhatisachevable in practce. Whentotal
sulfur removal is required, it is not uncommon that 20 © 30 pecert exces
caide senployed resuking in the germration of largeranounts o slag. If
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the iron were desulurized aily to the extent acualy neededmuch of this
waste could be reduced or diminated (U.S. EPA, 1992)

Recycle HaardousDeasulfurizing Slag

Because calum cabide shg s often removed from the nmetal by skmming,
it is not uncommon to find large amounts of iron mixed in with the dag.
Depending on the means of removal, this metal will either be in the form of
largeblocks or small granules. To reduce metal losses, somefoundries crush
the slagard remove pieces ® metal by hand or with a magnet for remelting.
Other foundries have investigatedrecharging the ertire mass b the remelting
furnace. Inside he furnace, catium hydroxide orms in the shg as le
recycled catium catide either removes addiional sufur or is oxidized
directy. While this method has leensuccessfi, more reseach is necessay.
For exanple, it is not known to what extent the caktiumsufide says with the
slag a how muchsufur is caried n the flue gas and the sciubber system
Initial tests indicate that the sufur doesnot concertrate in the netal, sothat
product qualty is not affected (U.S. EPA, 1992)

Slagfrom stainless stelmelting operations (where Ni, Mo, ard Crmetalsare
used as &y addtions) is hazadous as a esut of high chromium
concertrations. Suchslagcanberecycledas a &éed b cupda furnaces gray
iron producion line). The cupda furnace shg scaerges tace netals from
the inducion furnace shg The resuking cupda slag nay be rendered a
nonhazadouswage (U.S. EPA, 1992)

Minimize Air EmissionsDuring Dross and Slag Bmoval

Emissbns resuting from the removal of dross anl shg canbe reduced ly
deceasng the ime in which the drossis exposed b the ar. Thisis true or
dross and slag removal processes throughout the facility (e.g., mdting,
laundering, die casing). Dross an shg pds should be covered as son as
possible to diminate emissions to the aimosphere. Alternative dross and slag
handling teciques carmlsobe pracicalto reduce enssbns. Dross anl shg
pots canbe positioned urder or near exhaug hoods in order to divert the
emssions to a filter or other emssion control device NADCA, 1996)
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V.E. Wagewater

Reduce Menolsin Die Cading Wadewater Streams

The ngjor pollutants in the wasewaer streans from die casing operations
are dls ard prerols, with the prerols being the regulated pdlutant in most
wasewatr discherge stuaions. Common saurces d pherolsin die castng

are the various dls used m the pioces, suchas plosphate esér-based
hydrauic oil, die lube, waylube, die casttoolart, etc. Castsats, degeases,
ard heat trarsfer oils may also contain pherols as anmpurity (NADCA,

1996)

An effective nethod for saurce cantrol of pherols wauld be to check each
individualraw material used n die casing for pherols, ard uge o substitute
with materials which have little a no pherols. For exanple, petroleumoils
which often contain phenolsas contaminants may besubdituted with synthetic
oils or water-based materials that contain no pherols. Although the
alternative materials canbe more costly thanpetoleumbased als, theamual
incremertal costincrease ray not be significart depeining on the volume of
material used. In addtion, articipaied reductons in environmental control
costs may outweigh potential raw material cost increa®s(NADCA, 1996)

Another effective method of redudng or diminating phenols in wastewater
consists of segegatng the various wase steans atthe pant of gereration
by cdlecting the neterials in catch pars ard handling them sepaately. For
exanple, die lube overspray canbecollectedina netal paninstalled below the
die, sceered b remove delris, filtered (f necessar) to remove fine
paticulate netter, treaked (f necessar for bacterna contamnation, ard
recycled or reuse n the part. Plunger lubricarts ard other drippings nay
also be cdlected n pars ard recycled df-site asused dl (NADCA, 1996)

Reduce Védewater and Sludge Genation

Water used © cool paits canbe reduced ly implementing cooling water
recycling systens. Further wastewatr reducions nay be accaonplished by
optimizing deburring operations to minimize the total suppended solids in
wastewater. This, in turn, will r educethe dudge gearation from subsequen
treaiment. Sludge dewadring canalso be optimized troughthe useof pH
controls ard filter aids uchas datomaceaseath) to producea dier filter
cake pior to land dispacsal.
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R.H. Sheppad Company, Inc. in Hanover, Penng/lvania used large quantities of fresh water
for cooling meal parts as they were ground to fine tolerances. The company installed a
16,000 galon closed bop cooling systemwith temperature ard bacteria controls which
improved the grinding process and saves 3.4 million gdlons of water pe year. From its
reduced colart dispasal costs ard savngs n water costs, R.H. Sheppad Campary expecs a
two- to threeyearpayack perod on its $540000 nvestment (Pemsylvania DBEP, 1996)

Reduce \WOC Emissionsfrom Moling and Quench ¥ter

The pimary cause bar emssbns from non-contact cooling water cooling
towers ard querch baths is the use o addtives, suchas hocides, which
contain volatile organic canpounds hat are ewertualy emitted to the
atmaosphere. The best method for redudng air emissionsfrom cooling towers
and quench bahsisto use fewer additives or to use additives containing no
VOCsor Hazadous Air Pollutants (HAPs) (NADCA, 1996)

V.F. Die Caging Lubrication

Themagjority of emissbns gerrated duiing the die casing processomefrom
the appicaton of die lubes. These enssbns cansist of VOC, particulate
matter, and HAPs. VOC emssbns from die lube applcaion canbe reduced
by the use of water-based die lubricants or solid lubricants. Eliminating the
volatile components of peroleum-based lubricants will also reduce VOC
emissions when wet milling finishing techniques are used. However, it is
important to note that lubricants which reduce VOC emissions may not
necessaly reduce HAP emssbnsard, insome casesHAP enissbns ey be
greaer from water-based @ lubes. Appaently, some of the sdvent
replacenert addtives in water-baseduibricarts may resuk in increasedHAP
emissions. It isimportant to thorougHhy evaluaethe patential implicationsfor
air emssions before akternative lubricart products are ugd (NADCA, 1996)

In the sane manner as VOC enssbns, aternative lubricarts canbe used o
reduce paticulate enmissons from the appication of die lubes. Howewer,
lubricart-speciic evaluations stould be performed to deermine the paticulate
emissionreducion potential of individuallubricart charges(NADCA, 1996)

V.G. MiscelaneousResdual Wases

The gerration of sdid wases fom shpping ard receving processes cabe
minimized troughthe use breusalte packagng meterials. Metal casérscan
seek suppdrs that usethese materials, ard work with cusbmers to initiate
their use @ reusalbe shipping materials. Mary of the canmon packagig
meaterials in usetoday, including strink wrap, strapping meterials, cadboard,
totes,ard drums, canberecycled df-site usng canmercial recycling sewices.
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(NADCA, 1996)

Dross from mdting operations is commaonly sold to secondary smelters for
recovery of the valualde metals. Die casing shot-tip turningscanbere-sized
on-site ard re-used in the ariginal proces (NADCA, 1996)

Leakng hydrauic fluid from die castmachines carbe segegatedfrom other
die casfluidsusng drip parsard/or containmert curbing. Leakng ard oert
hydrauic fluids nay be cdlected aml recycled as usedib Used a recycling
options include e-refining ard burning the meterial for erergy recovery in
space leaers, boilers, or indugrial furnaces(NADCA, 1996)

Refractbory, cails, ard sevicing tools nust be peiiodicaly replaced m the
melting and conveyance qerations due b wear Althoughthe gemration of
these materials cannot be diminated, their generation rates can be minimized
by raising the pallution prevertion awaenress ¢ maintenance personnel ard
optimizing mantenance and servicing schedules (NADCA, 1996)

The gerration of floor alsorbert sdid wase atdie castmachnes canbe
minimized troughthe useof drip parsard cantainmert berming. Hydrauic
fluids, die release agdn, way lubricarts, ard other leaking fluids canbe
callecied n this manner. If floor alsarberts are o be used,launderable
alsarbents should be consdered. These abarberts are becaming awailable
increasngly fromindugrial suppiersard laundry services ard canbe reused
over ard over. The use 6launderable alsorberts resuks in reduced andfill
disposal for both the alsorberts ard the recovered fluids (NADCA, 1996)
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VI. SUMMARY OF FEDERAL STATUTES AND REGULATI ONS

This secton discusseshe Federal regulations that may appy to this secor.
The purpose of this section is to highlight and briefly describe the applicable
Federa requirements, and to provide citationsfor more detailed information.
The three bllowing secions are included:

*Secfon VI.A. contains a gerral overview d mgjor statutes
*Secfon VI.B. contains a st of regulations spediic to this industy
*Secion VI.C. contains a st of perding ard proposed regulations

The descriptions within Section VI ae intended solely for general
information. Depending upan the nature or scope of the activities & a
paticular facility, these summaies may or may not necessaly describe all
applcable environmertal requirements. Moreover, they do not constitute
formal interpretations o clarificaions of the satutes an regulatons. For
further information, reades stould consult the Cale d Federal Reguhtions
ard other state a localregulatory agercies. EPA Hotline catacts ae ako
provided br eachmgjor statute.

VI.A. General Description of Major Statutes
Resource nservation and Rcovey Act

The Resource Cmservation And Recaery Act (RCRA) of 1976 wihich
amerded te Slid Waste Dispcsal Act, addesses dal (Suktitle D) ard
hazadous Suhtitle C) wase nmanagenent acivities. The Hazadous aml
Solid Waste Amerdmerts (HSWA) of 1984 ¢rengthered RCRAS wage
managenent provisions ard added Stiitle I, which governs underground
storage tanks (USTS).

Regulations promulgaed pursuant to Sultitle C of RCRA (40 CFR Parts
260-299) edablish a “cradle-to-grave” system governing hazadous wage
fromthe pant of gererationto dispcsal. RCRAhazadous wasegs nclude te
specific maerias listed in the regulations (commercial chemical produds,
desgnated wih the cade "P' or "U"; hazamdous wases fom spediic
industies/saurces,desgnated wih the cale "K'; or hazadous wasges fom
non-speciic saurces desgnated wih the cale "F') or materials which exhibit
a hazadouswaste characteristic (ignitabilit y, corrosivity, reactvity, or toxicity
ard desgnated wih the cade "D").

Regubted ertities hat gererate hazadous wase ae subject to wase
accunulation, manifesting, ard recad keepng stardards. Fadlities must
obtain a pemit either from EPA or from a Sate agncy which EPA has
authorized to implement the pemitting program if they store hazadous
wastes for more than 90 days before treatment or disposal. Facilities may
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treat hazadous wases stored n lessthanninety-day tanks a containers
without a pemit. Sultitle C permits contain general facilit y sandards such
as caitingercy plars, energercy procedues,recad keepig ard reporting
requirements, financial assuance nechanisms, ard unt-specfic stardards.
RCRAalso contains provisions (40 CHR Part 264 Subpait Sard §26410)for
conducing carecive actons which govern the ckamup d releases b
hazadous wase a congtituerts from sdid waste managenent urits at
RCRA-regulated fadlit ies.

Although RCRA is a Federal gatute, many States implement the RCRA
program. Currently, EPA has ddegaed its authority to implement various
provisions of RCRA to 47 of the 3 States aud two U.S. territories.
Delegation has not been given to Alaska, Hawaii, or lowa.

Most RCRArequirements ae rot indugry specfic but apply to ary compary
that gererates, trarspats, treas, stores, or disposes of hazadous wase.
Here are sane important RCRA regulatory requirements:

| dentification of Soid and HazardousWastes (40 CFR Pat 261)laysout
the procedue e\ery gererator mustfollow to deermine whether the neterial
inquesion isconsdered a lazadouswask, sdid wasg, or isexenpted fom
regulation.

sStandards for Generators of Hazadous Waste (40 CFR Pat 262)
establishes the responsibilities of hazadous waseé gemrators including
obtaining an EPA 1D number, prepaing a nanifest, ersuting proper
packagng ard labeling, meeing stardardsfor wase accuralation unts, ard
recordkeeping and reporting requirements. Generators can accumulate
hazadouswage for up © 90 day (or 180 dag depewling on the anount of
wade germrated) without obtaining a pemit.

oL and Disposal Restrictions (LDRs) (40 CFR Pat 268 are regulations
prohibiting the dspasal of hazadous wasgé an land without prior treatment.
Underthe LDRs piogram, materialsmustmeetLDR treament stardards pror
to placenernt ina RCRAland dispasal unit (lardfill, land treatment unit, waste
pile, or suface mpoundment). Gererators of wase sulpectto the LDRs nust
provide notification of such to the designated TSD facilit y to ensure proper
treament prior to disposal.

*Used Oil Management Standards (40 CFR Pat 279)impose managenent
requirements afecting the sbrage,trarspatation, burning, processng, ard
re-refining of the used oil. For parties that merely generate used oail,
regulations estblish storage sardards. For a paty considered a used ib
processor, rerefiner, burrer, or marketer (one who generates and <ells
off-gpecficaion used dl), addtional tracking ard papework requirements
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must be satsfied.

*RCRA contains unit-specfic stirdards for al unts used b store, treat or
dispese d hazadous wasg, including Tanks and Containers. Tanks and
containers used 0 store hazadous waseé with a hgh volatile orgaric
concertration must meetenisson stardards under RCRA  Regulations (40
CFR Pat 264265, Sulpart CC) require gererators to test the wase to
determine the cancertration of the wase, to saisfy tank ard container
emssons sardards, ard to ingect and nonitor regulated unts. These
regulations apply to dl facilit iesthat store suchwaste, including largequantity
gererators accunulating wase piior to shpment off-site.

sUnderground StorageTanks (USTs) containing petoleumard hazadous
substances aeregulatedunder Suktitlel of RCRA Sulititle | regulations (40
CFR Pat 280)containtank desgnard relea® detecion requirements, aswel
asfinancial responsibilit y and corrective action sandardsfor USTs. The UST
program also includesupgrade equirements for existing tanks that mug be
met by Decenber 22,1998.

*Boilers and Indudtrial Furnaces (BIFs) that use a burn fuel containing
hazadous waseé must comply with desgn and operating sardards. BIF
regulations (40 CFR Pat 266, Sulpat H) addes unit desgn, provide
performance sandards, require emissions monitoring, and restrict the type of
wase that may be burned.

EPA's RCRA,Superfundand EPCRA Hotline,at (800)4249346 responds
to quetionsanddistributesguidance egarding all RCRA regulations The
RCRAHotline opeatesweekday$rom 900 am.t06:00p.m., ET, excluding
Federal holidays

Comprehensve Environmental Rspons, Compenation, and Liability Act

The Canprehensive Environmertal Respoise, Compersaion, ard Liahlity
Act (CERCLA), a1980law known commonly asSupefund, autorizesEPA
to respand to releasespr threakered releasespf hazadous sulstances that
may endanger puldic heath, welfare, or the ervironmert. CERCLA ako
erales BPA to force paties respansible for environmertal contamination to
cleanit up a to reimburse the Supefund for response costsincurred by EPA.
The Supeiund Amerdments and Reautorizaion Act (SARA) of 1986
revised \arious seabns of CERCLA, exended he taxing autority for the
Suyefund, and created afree-standing law, SARA Titlelll, also known asthe
Emergency Planning and Community Right-to-Know Act (EPCRA).

The CERCLA hazadous sulstance elease eporting regulations (40 CRR
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Pat 302) directthe peson in charge d a facility to report to the National
Respmse Ceter (NRC) ary environmertal releaseof a lazadous sulstance
which equasor exceedsreportade quartity. Repatade quatrtities ae listed
in40 GFR 83024. A relea® report may triggeraresponse by EPA, or by one
or more Federal or State energercy respaise auiorities.

EPA implenerts hazadous sulstance espases accaling to procedues
outlinedinthe Natonal Oil ard Hazadous Substances PBllution Contingercy
Plan(NCP) (40 GFR Pat 300). The NCP includesprovisions for pemarert
clearups, known as emedial acions, and other cleanups eferred to as
removals. EPA generally takes remedial actions only at Stes on the National
Priorities List (NPL), which curently includesappioximately 1300 #es.
Both EPA ard states canmact at sites; howewer, EPA provides espamsible
patties the goportunity to conduct removal ard remedial acions ard
ercourages conmunity involvemrert throughout the Superfund respanse
process.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,answers
guesions and referencesguidance pdaining to the Supéund program.
The (ERCLA Hotline opeatesweekdaygrom 900 am.to 6:00 pm,, ET,
excluding Federal holidays.

Emergency Panning Axd Community Ryht-To-KnowAct

The Superfund Amerdmerts ard Reautorizaion Act (SARA) of 1986
creaed he Emergercy Plaming ard Cammunity Right-to-Know Act
(EPCRA, aso known as SARA Title Ill), a satute designed to improve
community accessd information alout chemcalhazadsard to fadlit ate the
dewelopmert of chemcal emergercy respanse pars by State amd local
governments. EPCRA required the establishment of State energercy
response canmissons (SERCs) responsible for coordinating cetain
emergercy respase adlvities ard for apponting local ermrergercy plaming
committees LEPCs).

EPCRA ard the EPCRA regulations (40 CFR Pats 350-372) egablish four
types of reporting obligations for facilit ies which sore or manage specified
chemicak:

*EPCRA 8302 equires facilities to notify the SERC and LEPC of the
presere d ary exrenely hazadous sulstance the list of suchsutstances
in 40 GFR Pat 355, ApperdicesA ard B) if it has such substancein exces
of the substance's threshold planning quantity, and directs the facility to
appant anenergercy respase cardinator.

*EPCRA 8304 requires the facilit y to notify the SERC and the LEPC in the
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evert of areleaseequaing or exceedng the reportalde quartity of a CERCLA
hazadous sulstance a anEPCRA extrenmely hazadous sulstance.

*EPCRA 8311 and 8312equire afacilit y a& which ahazadous clemical as
defned by the Occupabnal Safety ard Heath Act, is presen in ananount
exceedng a spedied treshold to submit to the SERC, LEPC ard local fire
depatment material safety daa sheets (MSDS9 or lists of MSDS's and
hazadous clenicalinventory forms (@so known as Tierl ard Il forms). This
information helps the local government respond in the event of a sill or
release bthe clemical

*EPCRA 8313 requires manufacturing fecilities included in SIC codes 20
through 39, which have ten or more enployees ard which manufacture,
process, or use spetied chenicak in anounts greatr than threshold
guartities, to submit anamual toxic chemical release report. This report,
known commonly as te Form R, covers releases a trarsfers d toxic
chemicals to various facilities and environmental media, and alows EPA to
compile the retional Toxic Rekase hventory (TRI) datbase.

All information submitted pursuant to EPCRA regulations is pulicly
accestile, unless potected ly a rade seat claim.

EPA's RCRA, Supefund ard EPCRA Hotline, at (800) 4249346,ansnvers
guesions and digributesguidance egarding the emeagency phnning and
community right-to-know regulations The EPCRA Hotline opeates
weekdaysrbm 900 am.to 6:00 pm, ET, excuding Federal holidays.

Clean Water Act

Theprimary objective of the Federal Water Pollution Control Act, commonly
referred to & the Clean Water Act (CWA), is to restore and maintain the
chemical, physical ard hological integrity of the ration's suface wagrs.
Pdlutants regulated urder the QNA include ‘priority” pallutants, including
various toxic pdlutants;, "conventiond" pdlutants, such as biochemical
oxygendenand (BOD), total suspeded sdids (T'SS), fecalcdiform, oil ard
grea®,and pH;ard "non-conventiona” padlutants, including ary pdlutant not
idertified as eher conventional or priority.

The CWA regulates loth direct and indirect discharges. The Natonal
Pollutant Discharge Elimination System (NPDES) program (CWA 8502)
controls directdischarges nto navigalde wagrs. Directdischarges @ "point
saurce” dsclarges ae from saurces suchas ppes ad sewes. NPDES
pemits, issued P either EPA or anauthorizedState (EPA has auhorized 42
States b adnminister the NFDES program), contain industy-speciic,
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technology-based and/or water qudity-based limits, and establish pollutant
monitoring requirements. A facility that intendsto dischargeinto the nation's
waters must obtain a permit prior to initiating its discharge A pemit
applicant must provide quatitative aralytical dat idertifying the types @
pollutants present in the facility's effluent. The pemit will then set the
conditions and efflu ent limitations on the facilit y discharges.

A NPDES pemit may dso includedischargelimits based on Federal or State
water qualty criteria or stardards, that were desgned © protectdesgnated
usesof surfacewaters, suchassuppating aquaic life a recreaion. These
stardards, unlike the techological stardards, gereraly do not take nto
accaurt tecologicalfeashilit y or costs. Water qudity criteria and sandards
vary from State to State, ard sie to site, depewling on the useclassfication
of the receving body of water. Most States bllow EPA guideines whch
propose aquat life ard human heath criteria for many of the 126 piority
pollutants.

Storm Water Discharges

In 1987 he QWA wasanerded b require EPA to edablish a pogram to
addess sormwater discharges Inresponse, EPA promulgated the NPDES
storm water pemit applcaton regulations. These egulations require that
facilities with the following storm water discharges apply for an NPDES
pemit: (1) a discherge assoiated wih industia acivity; (2) a dscrerge
from alarge or medium municipd storm sawer system; or (3) a discharge
which EPA or the Sate deermines b contribute to a violation of a waer
qudity sandard oris asignificant contributor of pollutants to waters of the
United Sates.

The term "storm water discherge assoiated wih industial activity” mears a
storm water dischargefrom one of 11 categories of indudrial activity defined
at40 CFR 12226. Six of the caegaies are defned by SIC codeswhile the
other five are idertified trough narrative desciptions of the regulated
indugdrial activity. If the primary SIC code of the facility is one of those
identified in the regulations, the facility is sulject to the storm water permit
application requirements. If any activity at afacilit y is covered by one of the
five narrative cakegaies, siorm water dischargesfrom those areaswhere the
activities accur are sulpect to storm water discharge pemit applcation
requirements.

Those facilit ies/activities that are subject to sorm water discharge permit
applcaton requirements ae derified kelow. To deermine wrether a
paticular facility falls within one of these categories, consult the regulation.

Category i: Facilities subject to sorm water efflu ent guiddines, new source
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performance sardards, or toxic pdlutant effluert stardards.

Category ii: Facilities classfied as SIC 24{umber and wood produds
(except wood kitchen cabinets); SIC 26pger and dlied produds (except
paperboard containers and produds); SIC 28-chemicals and dlied produds
(exceptdrugsard pants); SIC 291 petroleumrefining; ard SIC 311{eater
tanning ard finishing, 32 (except323)stone, clay, glass, ard caoncrete, 33-
primary metals, 3441fabricated dructural metal, ard 373ship ard boat
building and repairing.

Category iii: Facilities classified as SIC 104metal mining; SIC 12-cod
mining; SIC 13-0il and gas extraction; and SIC 14-nonmetallic mineral
mining.

Category iv: Hazadous wase reamment, storage,or dispcsal fadlit ies.

Category v: Landfills, land application sites, and open dunrpsthat receve or
have receved industial wases.

Category vi: Facilities classified as SIC 5015used notor vehicle pats; ard
SIC 5093auibmotive scrap ard wage neterial recycling faalit ies.

Category vii: Steam dectric power generating facilit ies.

Category viii: Facilitiesclassified as SIC 40+ailr oad transportation; SIC41-
local pasenger trarsportation; SIC 424rucking ard warehousng (except
pulic warehousng ard gorage) SIC 43-U.S. Postal Sewice; SIC 44-water
tramsportation; SIC 454ransportation by air; ard SIC 5171petoleumbulk
storage sations ard terminals.

Category ix: Sewage teatment works.

Category x: Construction acivities exept operations that resuk in the
disturbance d less hanfive acles d total land area.

Category xi: Facilities classified as SIC 20food and kindred produds; SIC
21+obaccoproducts; SIC 22+extile mill products;, SIC 23-appael related
products,; SIC 2434wood kitchen cabnets manufacturing; SIC 25furniture
ard fixtures SIC 265papeboard cantainers ard boxes; SIC 267-converted
paper ard papeboard products; SIC 27-rinting, puldishing, ard alied
indudries; SIC 283-drugs SIC 285pants, varnishes, lacqueyeranels, ard
dlied produds;, SIC 30+4ubber and plastics, SIC 314eather and leather
products (exceptleater ard tanning ard finishing); SIC 323-glass products,
SIC 34{abricated netal products (except fabricaed stuctural metal); SIC
35-4ndudrial and commercial machnery ard canputer equpmert; SIC 36-
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electronic and other electical equpmert ard camponerts, SIC 37-
trarmsportation equpmert (exceptship and boat building ard reparing); SIC
38-measuring, analyzing, and controlling instruments; SIC 39-miscellaneous
manufacturing indudries, and SIC 42214225puldic warehousng ard
storage.

Pretreatment Program

Another type of dischargethat is regulated ky the CWA is one that goes b
a pubicly-owned treamment works (POTWS). The retional pretreament
program (CWA 8307()) controls the indirect discharge d pdlutants to
POTWs by "indudrial users." Facilit iesregulated under §307) must meet
celtain pretreament stardards. The gaal of the pretreatment program is to
protectmunicipal wasewatr treament plarts from danage that may occur
when hazadous, toxic, or other wases ae dscharged nto a seweisystem
ard to protectthe quaity of dudge gearated by thes plarts. Dischargesto
a FOTW are regulated pimarily by the FOTW itsef, rather thanthe Sate o
EPA

EPA has dewdoped tchndogy-based $ardads for indudrial users of
POTWs. Different stardards appy to exsting ard new saurceswithin each
catgay. "Categaical' pretreatment stardards appkable to anindusty on
a retionwide lesis are dewloped lty EPA. In addiion, arother kind of
pretreatment sandard, "local limits," are developed by the POTW in order to
assist the POTW in achieving the efflu ent limitations in its NPDES pamit.

Regadless d whether a Sate is auhorized b implement either the NPDES
or the pretreatment program, if it developsits own program, it may enforce
requirements more stringent than Federal sandards.

Spill Prevention, Control and Countermeasure Plans

The 1990 diPdlution Act requires that faciitiesthat could reasnally be
expeced b discharge dl in harmful quartities prepae am implement more
rigorous Spill Prevention Control and Countermeasure (SPCC) Plan required
underthe CWA (40CFR 81127). There ae abo criminal and civil penalties
for ddiberate or negligent spills of oil. Regulations covering response to oil
dischargesard catingercy plars (40 CGFR Pat 300), and Fadlit y Response
Plarsto ail discharges(40 CFR 811220)ard for PCB trarsformersard P(B-
containing itenms were revised ard finalized n 1995.

EPA’s Office of Water, at (202)2605700,will dir ect calleswith quesions

about the @VA to the appopriate EPA office. EPA also maintainsa

bibliographic databas of Office of Water publications which can be
accesed through the Gound Water and Diinking Water resource centerat

(202) 260-7786.
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Satk Drinking Water Act

The Safe Drinking Water Act (SDWA) mandaes tha EPA establish
regulations to protect human heath from contaninarts in drinking waer.
The law authorizes BPA to deelop netional drinking waier stardards aml to
creak a pint Federa-State systemto ersure compliance wihthese shrdards.
The SDWA also directs EPA to protect underground sourcesof drinking
water throughthe cantrol of underground injecton of liquid wases

EPA hasdeweoped prmary ard sscandary drinking water stardardsunderits
SDWA autority. EPA ard authorizedStates eforce te piimary drinking
water stardards, which are, contamnart-speciic cancertration limits that
appl to cetain pulic drinking water suppies. Primary drinking water
standards consist of maximum contaminant level goals (MCLGs), which are
non-erforcealbe heath-based goals, ard maximum contaninarnt levels
(MCLs), which are enforcealte limits set as close to MCLGs as paossible,
considering cost and feasibility of attainment.

The SDWA Underground Injection Control (UIC) program (40 CFR Pats
144-148)isa pemit programwhich protectsunderground sourcesof drinking
water by regulating five classes of injection wells. UIC pemits include
desgn, operating, inspecton, ard nonitoring requirements. Wells used D
inject hazadous wases nust also comply with RCRA correcive acton
stardards in order to be grarted a RCRApermit, ard must meetagplicalle
RCRA land disposal restrictions stardards. The UIC permit program is
primarily State-erforced, since BPA has auhorized all but a few States 0
administer the program.

The SDWA dso provides for a Federally-implemented Sole Source Aquifer
program, which prohibits Federal fundsfrom being expended on projects that
may contaninate the sde or principal saurce d drinking watr for a gven
area,and for a Statedimplemented Wellhead FPotection program, desgned D
protect drinking water wels ard diinking water recharge aeas.

EPA’s Sat Drinking Water Hotline, at (800) 426-4791,ansvers quesions
and digributesguidance pdaining to SDWA gandards The Hotline
operatesfrom9:00a.m.through 530 pm,, ET, excluding ederal holidays

Toxic SubgncesControl Act

The Toxic SubstancesControl Act (TSCA) grarted EPA authority to creae
a regulatory framework to cdlect dat on chemicak in order to evaluate,
assesgnitigate, and control riskswhich may be posed ly their manufacture,
procesang, ard use. TSCA providesavariety of control methods b prevert
chemicak from posing urreasmalde risk.
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Clean Ar Aa

TSCA stardards nay appy atary point during a clemcal slife cycle. Under
TSCA 85, EPA has established an inventory of chemical subdances. If a
chemicalis not areadyon the inventory, ard hes rot beenexcluded ly TSCA,
a premarufacture rotice PMN) must be submitted to EPA prior to
manufacture a import. The PMN must idertify the chemical ard provide
available information on health ard ervironmenta effects. If awailable daa
are ot suficiert to ewaluat the ctemcalk effects, EPA can impose
restrictions pending the dewlopmernt of information on its heath ard
environmenal effects. EPA canalsorestrict significart new uses échenicalks
based upa factors suchas he pojected volume ard use 6 the clremical

Under TSCA 86, EPA canban the manufacture ar distribution in commerce,
limit the use, require labeling, or place other restrictions on chemicals that
pose umeasmale risks. Among the chlemicak BPA regulates umler 86
authority are aslestos, chorofluorocamons (CFCs), ard pdychorinated
biphenyls (PCBS).

EPA’'s TSQA Assistance hformation Sevice, at (202) 5541404, ansvers
guesionsand digributesguidancepertaining to Toxic SuliancesControl
Act gandards The Serice opeatesfrom 830 am.through 430 pm., ET,
excluding Federal holidays.

The CkanAir Act (CAA) ard its anendmerts, including the CeanAir Act
Amendments (CAAA) of 1990, are deggned b “protect and erhance the
nation's air resources saas b promote the puldic heath ard welfare ard the
productive capady of the pgulation.” The CAA consists of six sectons,
known as Titles,which directEPA to esgblish national stardards for anbiert
air qudity and for EPA and the States to implement, mantain, and enforce
these gandards through avariety of mechanisms. Under the CAAA, many
facilit ies will be required to obtain permitsfor the fir st time. State and local
governments oversee,manage, ard erforce many of the requirements of the
CAAA. CAA regulationsappear a 40 CFR Parts 5099.

Pursuant to Title | of the CAA, EPA has estblished retional anbiert air
qudity sandards (NAAQSS) to limit levels of "criteria pollutants,” including
caibon monoxide, lead,nitrogendioxide, paticulate nmetter, volatile organc
compounds(VOCs), ozone, ard sufur dioxide. Geayraphic areasthat meet
NAAQSsfor a gven pdlutant are chssiied as @aeinment areasthosethat do
not meetNAAQSs are chssfied as nn-attainment areas.Undersecton 110
of the CAA, eachState nustdewelop a Sate Implemertation Plan (SIP) to
identify saurces @ arr pdlution ard to determinewhatreducions ae required
to meetFedera ar qualty gardards. Revised NAAQSsfor patticulatesard
ozone weke proposed n 1996 ad may go into effectasealy aslate 1997.
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Title 1 also autorizes BPA to esgblish New Source Performance Sardards
(NSPS$, which are retionally uniform emission standardsfor new sationary
sourcesfalling within particular indudrial categories. NSPSsre based onthe
pollution control techhology available to that categay of industial saurce.

UnderTitle |, EPA estblishes amd erforces Naibnal Emisson Stardardsfor

HazadousAir Pollutants NESHAPS), nationally uniform stardards aiented
towards controlling paticular hazadous ar pdlutants (HAPs). Title I,

section 112() of the CAA further directed EPA to dewelop a list of sources
that emt ary of 189 HAPs ard to de\elop regulationsfor these caegaies of

sources To dakeEPA haslisted 174 caégaies ard deweloped a shedule for

the establishment of emisson sandards. The emission sandards will be
developed for bath new and existing ources based on "maximum achievable
control techmology" (MACT). The MACT is deined as he ontrol

technology achieving the maximum degree of redudion in the emission of the
HAPs, taking into accaint cost ard other factors.

Title Il of the CAA pettains to mobile saurces,suchas cas, trucks, buses,
ard plares. Rebrmulated gastine,aubmobile pdlution control devices,ard
vapor recovery nozzleson gas purps ae a ew of the mechansms EPA uses
to regulate nobile ar enissbn saurces.

Title IV of the CAA establishes a sdilr dioxide ntrous oide enmssbns
program desgned © reduce he formation of acd rain. Reducion of sulfur
dioxide releases will be obtained by granting to certain sources limited
emssions alowarces which, beginning in 1995, will be set below previous
levels of sulfur dioxide releases.

Title V of the CAA of 1990 ceatd apemit programfor all "major sources

(and cettain other sources) regulated urderthe CAA. Ore pupose of the

operating pemit is to include in a sngle document dl air emissions
requirements that apply to agiven facility. States are developing the permit

programs in accadarce wih guidarce aml regulations from EPA. Once a
State program is approved by EPA, pemits will be issued and manitored by
that State.

TitleVI of the CAA isintended b protectstratospteric ozone by phasing out
the menufacture d ozone-depkting chemicak arl restrict their use ad
distribution. Production of Clas | substances including 15 knds of
chlorofluorocarbons (CFCs) ard cHoroform, were phased at (except for
essential useg in 1996.

EPA's Clean Ar Technology énter, at (919) 5410800, providesgeneasl
assistance and indrmation on QAA gandards The Statophelic Ozone
Information Hotline,at (800)296-1996 providesyenerl informationabout
regulations promulgated underTitle M of the GAA, and BPA's EPCRA
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Hotline, at (800) 5350202, ansvers quesions about accidental elease

prevention undelCAA 8112¢). In addition, the Gean Ar Technology
Centetrswebgte includesrecentCAA rules EPA guidance documentand

updatesof EPA activities(wwwepagovitn then slect Directoly and then
CATC).
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VI1.B. Industry Specific Requir ements

Resource nservation and Rcovey Act (RCRA)

Clean Ar Aa

Under the auhority of RCRA, EPA creaked a egulatory framewark that
addesseste managenent of hazadous wase. The regulations addess he
gereration, trarspat, storage,treatment, ard dispcsal of hazadous wase.

The netal casing indudry gererates wage during molding and care making,
melting operations, castng operations, ard finishing ard clearnng operations.
The wases that are produced duing these pocesses wish meetthe RCRA
hazadous wasg ciiteria must be handled accadingly.

Molding and core meaking operations produce large quantities of spent
foundry sarl. Althoughmost of the spehsard is non-hazadous, sard that
results from the produdion of brass or brorze may exhibit the toxicity
characteristic for lead @ cadmum. The hazadoussard may be reclaimed in
a themal treament unit which may be subject to RCRA requirements for
hazadouswaseincinerators. EPA iscurrently taking public comment on the
regulatory status d these urts. Wastewaters that are produced duing
molding ard care making may exhibit the carosivity charactenistic but are
gererally dischargedto a POTW after being neutralized,in which case ey
are rot subjectto RCRA. Sludgesresulting from mold ard care making may
also be corrosive hazadous wases.

The wases assoiated wih metal casing melting operationsinclude tigitive
dustard shg. Lead ad chromium contamnation may cause lte wase slag
to be suhectto RCRAas a lhzadous wase. Additionally, cakium cambide
desulfurizaton slag gemrated duing metal melting cauld be a reactve
hazadous wase. Spert sdvertsusednthe ckanng ard degeasng of sciap
metal prior to melting may also be a hazadous wase. The inorgaric acds
ard chlorinated sdverts used m the ckanng operations could be sulectto
RCRA as wdl, if they are splled or disposed of prior to use.

Casting fecilities that use dectric arc furnaces EAF) for meta melting
producedud ard dudge hat may be characteristicaly hazadous Howewer,
the enission control dug ard dudge fom foundry operationsthat use EAFs
is not within the K061 razadouswage listing. Also, thisdug ard dudge
not considered D be a sdid wase under RCRA whenrechimed.

Finishing operations produce wastes smilar to those resulting from the
cleaning and degreasing of scrap meal prior to mdting, including spent
solverts ard akaline ckarers. Additionally, ary dudge fom spert pickle
liquor recovery generated by meal casting facilit ies (SIC code 332) would be
a listed hazadouswage (K062).
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The CAA New Source Review (NSR) requirements gpply to new facilit ies,
expansions of existing facilit ies, or process madifications. New sources of the
NAAQS "criteria" pdlutants in excess ®“major” levels defned by EPA are
subect to NSR requirements (40 GFR 85221(b)(1)(i)(8)-(b)). NSRs ae
typicaly conducted by the state ageny urder stardards setby EPA ard
adted by the shte as pdrof its sate implementation plan(SIP). Thereare
twotypesof NSRs:Prevertion of Significart Deterioration (PSD) reviews br
those aeas hat are neeing the NAAQS; ard nonattainment (NA) reviews
for areas bhatareviolatingtheNAAQS. Permits ae required to construct or
operate the rew saurce or PSD ard NA areas.

For NA areas,pemits require the rew saurce © meet lowest achievable
emssion rate (LAER) stardards anl the gperator of the rew saurce nust
procure redudionsin emssons o the sane palutants from other sourcesin
the NA area h equalor greaer anounts to the new saurce. These enssbn
offsets may be banked aml traded brough state agenies.

For PSD areaspemits requirethe kestavailable cantrol techmology (BACT),
ard the goerator or owner of the new sourcemustconductcontinuous ar-site
air qualty monitoring for one year prior to the rew saurce addion to
determine the efects that the rew emssbns may have on air qualty.

EPAhasnot established New Saurce Peformance Standards(NSPS3for the
metal casting indudrial category.

Under TitleV of the CAAA 1990 @40 CGFR Pats 70-72) al of the applicalde
requirements o the Amerdmerts are integrated nto one federal renewalle
operating pemit. Facilities ddined as mgor sources urder the Act must
appl for pemits within one yearfrom whenEPA appoves he shte pemit
programs. Since nost state piograms were not appoved wntil after
November 1994, Title V pemits, for the nost pat, beganto be due n late
1995. Due dats for filing complete applications vary from date to sate,
based m the staitus d review am appoval of the state’s Title V program by
EPA

A facility is designated as amgor source if it includes sources subject to the
NSPS aid ran provisonsor NESHAPS,or if it releases a ertain amount of
any one of the CAAA regulated padlutants (SO,, NO,, CO, VOC, PM,,,
hazadous ar pdlutants, exrenmely hazadous sulstances,ozone depéting
substances, and pdlutants covered by NSPS$ depending on the region's air
qudity category. TitleV permits may set limits on the amounts of padlutant
emssions ard require emssions monitoring, recadkeepng, and reporting.

Many large and some medium-sized foundries are likely to be mgor sources
ard therefore nustappy for a Title V pemit. Selected snall foundries may
also be classiied as mgor saurces, depending on their locaton ard
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operationa factors.
Clean Water Act

Foundry and die casting facility wastewater released to surface wagrs is
regulated urderthe ONVA (40 CFR Patt 464) National Pdlutant Discharge
Elimination System (NPDES) pemits must be obtained to discharge
wadewaer into navigade waters (40 Part 122) Effluert limitation
guiddines,new saurce peformance sardards, pretreaiment stardards for
new saurces,and pretreatment stardards or exsting saurces or the Me#
Molding ard Casting Pant Saurce Gitegory appl to ferrousard non-ferrous
foundries ard die caders ard are listed urder 40 GFR Pat 464 an are
divided nto sulparts accading to the netal cast

Subpart A Applies to aluminum casing operations
Subpart B Applies to coppercasting operations
Subpart C Applies to ferrous casing operations
Subpart D Applies to zinc castng operations

Inaddition to the efflu ent guiddines, facilit ies that dischargeto aPOTW may
be required to meetNational Pretreatment Stardards for same contamnarts.
Gererd pretreaiment gardards appying to most indudries discharging to a
POTW are de<ribed in 40 GFR Pat 403 Contact PatBradky, EPA Office
of Water, 202260-6963) Asshown alove, pretreaiment sardardsappying
speciicaly to the netal casing pant saurce caegory are listed in the
subparts of 40 GFR Pat 464 Contact George Jett, EPA Office d Water,
202-260-7151)

Stormwater rulesrequire that metal casting facilit ies with the following scorm
water discharges appl for anNPDES pemit: (1) adischerge assoiated wih
indudrial activity; (2) a discharge from a large or medium municipa storm
sewersystent or (3) a dsclerge whch EPA or the State deermines b
contribute to a violation of a watr qualty stardard or is a sgnificart
contributor of padlutants to waers of the United States. The term "storm
water discherge assoiated with industia acivity" mears a sbrm water
discharge fomone of 11 caegaies of indudria acivity defned at40 GFR
12226. The wles require that cettain faalit ies with sorm weter discharge
from from indugrial activity apply for sorm water pemit gpplications (see
Secion VI.A).

Comprehensve Environmental Rspons, Compenation, and Liability Act (CERCLA)

The Comprehensive Environmental Response, Compensation, and Liabilit y
Act (CERCLA) ard the Superfund Amerdmerts ard Reaulorizaion Act of

Secbr Notebook Project 109 Sepenber 1997



Metal Caging Industry Federal Statutes and Regulations

1986 GARA) provide he kesic legal framewark for thefedera “Supefund”
program to cleanup alardoned hazadous waste stes (40 CHR Part 305)

The meals and meal compounds used in meal casting, are often found in
casting fecilities' air emissions, water discharges, or waste shipments for off-

sitedispasal. Thesemclude cliomium, mangarese aluminum, nickel, copper,
zinc, and lead. Metals are frequenly found at CERCLA's problem sites. In
1989,when Congress ordered EPA ard the Pullic Heath Sewnices Agercy
for Toxic Substances ad Disease Regiry (ATSDR) to list the hazadous
sulstances bund most commonly at problem sites ard that pose he greaest
threatto human heath, lead,nickel ard abiminum al made he list (Breen
ard Campbell-Mohn, 1993) A number of stescontaining foundry wagesare
on the National Priorities (Supefund) List. Compliance with the
requirements o RCRAIlessers the charcesthat CERCLA compliance will be
anissue m the future.
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VI.C. Pending and Proposd Regulatory Requir ements

Resource nservation and Rcovey Act (RCRA)

Clean Ar Aa

Currently, the practice of adding iron dug or filin gsto spent foundry sand as
a form of stablizaton is subect to casespeciic interpretation by EPA
regarding whether this acivity effectively treat the wase. Howewver, EPA
has proposed to regulate this activity as impermissible dilution, which is
strictly prohibited under the land disposal restrictions program, and intends
to examne the issue dirther.

Themal procesang or reclmation units (TRUs)remove contamnarts from
spent foundry sand piimarily by combugting the organic binder materialsinthe
sard. These uits ae denified asfoundry furnaces uder the defnition of
indudrial furnace ad atwe subject to regulaton under 40 CRR Part 266,
Subpart H whentheyburn hazadous wase. However, EPA did not consider
whether TRUswould beappopriately controlled urderthese stardards. EPA
has pioposed o appoactes b ersure controls for TRUs. The first option
isa deérral from regulation under40 GFR Pat 266, Sulpart H. Thiswould
allow development of the foundry maximum echievable control technology
underthe CkanAir Act ard paentially the appicaton of these cotrols to
TRUs that processhazadous wase sanl. The secod option is to provide
a variarce fom the RCRA ddinition of sdid wase. Unde the variarce
provisions, EPA may grart avariarce from the definition of sdid wase for
materials that are reclaimed ard used as aetdsbock within the aiginal
producton process fi the reclmation process $ an essetia pat of the
produdion process.Under thisoption, TRUswould not be subjectto RCRA
regulation, but could be regulatedunderthe CleanAir Act or state o localar
pollution laws (EPA, RCRAHotline, 1997)

In addtion to the CAA requirements discussed alove, EPA is currently
working on or will be working on additiona regulations that will directly
affect the metal casting indudry. Under Title l1l, EPAisrequired to develop
national sardardsfor 189 razadousair pdlutants (HAPs) someof whichare
emitted fromfoundries. NESHAP standardsmay limit the air emissionsfrom
foundriesthroughMaximum Achievable Control Technology (MACT) based
on paformance standards that will set limits based upan concentrations of
HAPs in the wase steam NESHAP stardards fr ferrous oundries ae
scheduled b be promulgated by EPA in November of 2000 JamesMaysilles,
U.S. EPA, Office d Air, (919) 5413265) Non-ferrous foundries anddie
casting facilit ies will not be suject to NESHAP sandards

EPA is aso developing the Compliance Assurance Monitoring Rule. Therule
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may require monitoring of certain emissions from certain facilit ies. Facilit ies
are required to pay afee for filing for a pemit and are required to pay an
annud fee based on the magnitude of the facilit y's patential emissions.
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VIlI. COMPLI ANCE AND ENFORCEMENT HI STORY

Background

Until recenly, EPA has focused mch of its &tention on measuing
compliance with spediic ervironmertal statutes. This appioachalows the
Agercy to track campliance wih the Clkan Air Act, the Resarce
Conservation ard Recwery Act, the Ckan Water Act, ard other
ernvironmenal statutes. Within the last se\eral years, the Agercy has begun
to supplkenernt sngle-media compliance ndicatbrs with fadlit y-specific,
multimedia indicators of compliance. Indoing so, EPA is in abetter position
to track compliance with dl statutes at the facility level, and within specific
indudrial sectors,

A mgor sep in building the capacity to compile mutimediadaafor indugrial
secbrs wasthe creaton of EPA's Integrated Daa for Enforcemnert Analysis
(IDEA) system IDEA has the capady to "read nto" the Agercy's single-
media dastbases, exract compliance recads, ard metch the recads ©
individual facilities. The IDEA system can mach Air, Water, Waste,
ToxicsPesicideseEPCRA, TRI, ard Enforcenert Docketrecads or a gven
facility, and generate a list of historical peamit, ingpection, and enforcement
activity. IDEA aso hasthe capabilit y to analyze daa by geographic area and
corporate holder. Asthe capady to gererate multimedia canpliance daa
improves, EPA will make available more in-depth compliance and
erforcemnent information. Additionally, secbr-specfic measuesof success
for compliance asstarce eforts ae urder developmert.

Compliance ard Enforcement Profile Desciption

Using inspecton, violation ard erforcenernt datfromthe DEA system this
secton provides nformation regarding the historical compliance aml
erforcenert acivity of this secor. In orderto mirror the facility unverse
reported n the Toxic Chemical Profile, the daa reported wihin this secton
consists of recads aly fromthe TRI reporting universe. With this decsion,
the sekcion criteria are cansistent acrloss seatrs with certain excepions.
For the sectors that do not normally report to the TRI program, daa have
been provided from EPA's Facility Indexing System (FINDS) which tracks
facilities in dl media daabases. Please note, in this section, EPA does not
attempt to ddine the actud number of facilit ies that fall within eachsecor.
Instead, the section portrays the records of a subset of facilities within the
secbr that are wel defned within EPA daibases.

As a check m the relative size d the full secbr universe, most notebooks
contain an estimated numker of facilit ies within the sector accading to the
Bureau of Census (See Section I1). With sectors dominated by small
businessessuwchasmetal finishers ar printers, the reporting universe wthin
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the EPA daabases may be small in comparison to Censusdaa. However, the
group selected for inclugon in this data analysis section should be consistent
with this sector's gereral make-up.

Following this introduction is a st deining eachdat cdumn presemed
within this secton. These w@ues epresemn a retrospecive summary of
inspectonsard erforcenert acions, ard reflectsdely EPA, State, ard local
compliance assuance acivities that have beenertered into EPA datbases.
To idertify ary charges n trerds, the BPA ran two dat queres,one for the
pas five cakrdaryears (April 1, 1992to March 31,1997)ard the ather for
the nost recert twelve-month peiiod (April 1,1996 b March31,1997) The
five-year aralysis gives anawrage ével of acivity for that peiod for
compaiison to the nore recer acivity.

Because st inspectons focus o single-meda requirements, the data
gueies peseted inthissecton aretakenfromsingle media datbases.These
databases danot providedata on whether inspectons are saitedocalor EPA-

led. Howeer, the table lreaking down the unverse of violations does gve
the readera cuude neasuenert of the EPA's ard states'efforts within each
media program. The presented dada illustrate the variations across EPA

Regbons for cettain secbrs? This variation may be attributable to state/local

data entry variations, specific geographic concentrations, proximity to

population ceners, sersitive ecaystens, highly toxic chemicak usedn

produdion, or historical noncompliance. Hence, the exhibited data do not

rank regional peiformanceor necessaly reflectwhich regions may have the
most compliance problems

Compliance ard Enforcement Data Definitions
General Definitions

Fadlity Indexing Sysem (FINDS) -- this system assigns acommon facilit y
number to EPA single-meda pemit recads. The ANDS idertificaton
number dlows EPA to compile and review al pemit, compliance,
enforcement and palutant release daa for any given regulated facilit y.

Integrated Data for Enforcement Analysis (IDEA) -- is adda integration
system that can retrieve information from the nmgjor EPA program office
databases. IDEA usesthe FINDS identification number to link separate daa
recads fom EPA’s catabases. Thisalowsretrieval of recadsfrom acioss

4 EPA Regionsincludethe following tates: | (CT, MA, ME, RI, NH, VT); Il (NJ, NY, PR, VI); Ill (DC, DE, MD,
PA, VA, WV); IV (AL, FL, GA, KY, MS,NC, SC TN); V (IL, IN, MI, MN, OH, WI); VI (AR, LA, NM, OK,
TX); VII (IA, KS, MO, NE); VIII (CO, MT, ND, SD, UT, WY); IX (AZ, CA, HI, NV, Pacific Trug Territories); X
(AK, ID, OR WA).
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media or statutes for any given facility, thus creating a “master list” of
recordsfor that facility. Some of the daa systems accesdile throughIDEA
are: AIRS (Air Facility Indexing and Retrieval System, Office of Air and
Radation), PCS (Pemit Compliance S/stem, Office d Water), RCRIS
(Resaurce Canservation ard Recwery Information System Office d Solid
Waste), NCDB (National Compliance Dat Base, Office d Prevertion,
Pesticides ard Toxic Substances) CERCLIS (Comprehensive Environmertal
and Liability Information System, Supeafund), and TRIS (Toxic Release
Inventory Systerm). IDEA also contains information from outside sairces
such as Dunard Bradsteet ard the Occupabnal Safety ard Heath
Administration (OSHA). Most daa queies displayed in notebook sections
IV ard VII were conducted usng IDEA.

Data Table Coumn Heading Defnitions

Facilities n Search -- are based o the unverse d TRI reporters within the
listed SIC code lange. For industries not covered urder TRI reporting
requirements (metal mining, nonmetallic mineral mining, eectric power
generation, ground transportation, water transportation, and dry cleaning), or
indugries in which only avery small fr action of facilit ies report to TRI (e.g.,
printing), the rotebook usesthe HNDS universe br execuing dat queres.
The SC cade range séected for eachseach is deined by eachnotebook's
sekcted SC cade corerage desdbed in Secion Il.

Facilities Inspected --- indicates the level of EPA and date agency
inspections for the facilities in this daa search. These values show what
percentage of the facility universe is inspected in a one-year or five-year
period.

Number of Inspections -- measues te tta number of inspecions
conducied in this secbr. An inspecion event is counted eachtime it is
entered into a sngle media database.

Average Time BetweenlInspections -- providesanawverage éngth of time,
expressed in months, between compliance inspections at afacilit y within the
defined unverse.

Facilities wih One orM ore Enforcement Actions-- expressestie rumber
of facilit ies that were the sulject of at least one enforcement action within the
defined time period. This category is broken down further into federal and
state actions. Data are obtained for administrative, civil/ judicial, and criminal
erforcenert acions. Administrative actions include Ndices ¢ Violation
(NOVs). A fadlity with mutiple enforcement actions is only cournted once
in this column, e.g., afacilit y with 3 enforcement actions counts as 1 facilit y.

Secbr Notebook Project 115 Sepenber 1997



Metal Caging Industry Compliance and Enforcement History

Total Enforcement Actions -- descibes the total humber of erforcenen
actionsidenified or anindustial secor acioss al ervironmertal statutes. A
facility with multiple enforcement actionsis counted multiple times, eg., a
facilit y with 3 enforcement actions courts as 3.

State Lead Actions -- shows what percertage d the total erforcenert
actions are taken by state ard local ervironmental ageries. Varying levels
of use by gates of EPA dda systems may limit the volume of actions
recaded as stte eriorcenert acivity. Some states exensively report
erforcenert activitiesinto EPA datasystens, while other states nay usetheir
own daa systens.

Federal Lead Actions -- shows what percertage d the tota erforcenen
actions are taken by the Urited Sates Ehvironmertal Protecion Agercy.
Thisvalueincludegeferralsfrom state agenies. Mary of these agbnsresuk
from coordinated or joint state/federal efforts.

Enforcement to Inspection Rate -- is a ratio of erforcenernt acions to
inspectons, ard is preseted for comparative pupaoses oly. Thisratio isa
roughindicator of the relationship betweeninspecions ard erforcenert. It
relates the rumber of erforcenent acionsard the rumber of inspectonsthat
occurred within the ane-year or five-year petiod. This ratio includes the
inspectons ard erforcemnert acions reported under the CeanWater Act
(CWA), the CkanAir Act (CAA) ard the Resarce Conservation ard
Recorery Act (RCRA). Inspecions ard actons from the TSCA/FIFRA/
EPCRA datbase ae ot facboredinto this ratio because st of the actons
taken under these programs are not the result of facility inspections. Also,
this ratio does ot accaint for erforcenert acions ansing from non-
inspection compliance monitoring ectivities (e.g., seif-reported water
discharges)that canresuk in erforcernert acionwithinthe CAA, CWA, ard
RCRA

Facilities wih One or More Violations Identified -- indicats he
percentage of inspected facilit ies having aviolation identified in one of the
following dat caegaies: In Violaton or Significart Violaton Status
(CAA); Repatade Noncompliance, Current YearNoncompliance,Significart
Noncompliance (CWA); Noncompliance and Significant Noncompliance
(FIFRA, TSCA, and EP@RA); Unresolved Violation and Unresolved High
Priority Violation (RCRA). The values peserted for thiscolumn reflectthe
extent of noncompliance within the neasued ime frame, but do not
distinguishbetweenthe seerity of the roncompliance. Violation status nay
beaprecursor to anerforcenert acion, but does rot necessaly indicate that
an enforcement action will o ccur.
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Media Breakdown of Enforcement Actions and Inspections -- four
columms idertify the pioportion of total inspectons ard erforcemnert acions
within EPA Air, Water, Waste, ard HFRA/TSCA/EPCRA datbases. Each
colum is a pecentage d either the “Tota Inspecions,” or the “Total
Actions’ column.

VII.A. Metal Caging Industry Compliance History

Table 15 povides aroveriew d the reported compliance ard erforcenent
data for the nmetal cagsing indugry over the pas five yeass (April 1992 b
April 1997) Thes dat are ako broken out by EPA Regions thereby
pemitting ge@raphicalcomparisons. A few pointsevidert fromthe daaare
listed below.

*Almost 80 percent of mea casting facility inspections and 63 percent of
enforcement actionsoccurred in Regions |1, IV, and V, where most facilit ies
(68 pecernt) are located.

*Regobn X had a hghratio of erforcenert to inspectons (0.40) compared D
other Regions.

*Regpn IX had a significartly higher average tme betweeninspectons (70
months), which means that fewer ingpections were carried out in relation to
the number of facilities in the Region (54 fecilit ies and 40 irspections).

*Regon |V had the stortestaverage tme betweeninspectons(9 months), but
alsohad the lowestrate of erforcemnert acions to inspecions of ary Regon
(0.05).
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Table 15: Five-Year Enforcement and Compliance Sunmary for the Metal Caging Industry

A B C D E F G H I J

Region Fadlities | Fadlities | Number of Average Fadilitie s Percent Percent Enforcemernt

in Inspecte | Inspections Months with 1 or Total State Federal to Inspection

Search d Between More Enforcemen Lead Lead Rate
Inspections | Enforcement t Actions Actions Actions
Actions

I 15 8 44 20 2 3 67% 33% 0.07
Il 26 16 128 12 10 19 68% 32% 0.15
11 74 61 458 10 19 29 83% 17% 0.06
v 77 53 505 9 12 24 88% 12% 0.05
\% 307 191 1,026 18 45 68 63% 37% 0.07
VI 44 25 103 26 6 14 43% 57% 0.14
VI 40 33 167 14 6 10 30% 70% 0.06
VIII 9 7 16 34 2 2 100% 0% 0.13
IX 54 15 46 70 4 5 100% 0% 0.11
X 23 15 42 33 7 17 94% 6% 0.40
IOTA 669 424 2535 16 113 1911 71% 29% 0.08
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Metal Caging Industry Compliance and Enforcement History

Tables 16 ad 17allow the canpliance hstory of the metal casing secobr to
be compared © the aher industies covered by theindusty secor notebooks.
Comparisons betweenTables 16 ad 17 pemit the idertification of trerdsin
complianceard erforcenert recads d the variousindusties by compaiing
data covering thelast five years (April 1992to April 1997)to that of the pas
year(April 1996 b April 1997) Same paints evidert from thedataare listed
beow.

*Over the past year, the ndugry has had ore of the highest proportions of
facilit iesinspected with violations (103 pecert) ard erforcenern acions (10
percert).

*Overthe pastyear, the aerage eforcenert to inspecton rate for the netal
castng industy has deceasedd 0.06 compared © 0.08 over the pastfive
yeas.

*Of the sectors listed, facilities in the metal casting sector had one of the
highestproportions o federal-lead eforcenent acions (29 pecert).

Tables 18 ad 19 povide a nore in-depth comparison betweenthe metal
castng industy ard other secbrs by breaking out the campliance aml
erforcemnen daby environmental statute. Asinthe previous Tables Taldes
16ard 17), the datacover thelast five years (Talde 18) ard the lastoneyear
(Table 19) to facilit ate the identification of recen tremds. A few points
evidert from the dat are listed below.

*The pecertageof inspectons caried ait undereachervironmerial statute
has charged lttle over the pastfive yeals canpared to the pastyear
Inspecions under CAA accaurt for the ngjority (about 60percert) followed
by RCRAard CWA.

*The pecertage d CAA erforcenert acionsincreasedrom44 pecert over
the pastfive yeass o 58 pecert over the pastyear In addtion, the
percentage d erforcemnent acionscaried urderF FRA/TSCA/EPCRA/Other
deceasedrom 14 percert to 0 percert while CWA ard RCRA remained
about the same.
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M etal Caging Industry
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occur without a facility inspection.

Ay PESLAN |
| | emadilivierith ﬁljtr Morear] Watesciitie s wifh 1 or nRGRA u EPCRA/Other ||
Total \iaglati _Cnfnrr‘n jbot Actions otal

Ifldustry Sector Fabifiaelti s inThtaFacilijesifolce Nupder6f of Tptal % qf FIL % ofT_ tal % of % of thal o dnf Qeméﬁqt I Enforebmént to
Industry Sector ndhecBef b sboripsRetteda diio haspedlionspeptiongmperotpl HAprisespections Nluksisak  |llIinspestiens: | Total Affiosgections Ih d@i@ion|Rate
Metal Mining 1232 142 [ 211 AFNS || 72% Actions df peYtons 10 | |Actons ffo 05

M 378 1,600 111 39% 9% %[52%] 52%( 89 12% 17%
NEing 256 362 765 90 25% b 22 003
padiVIHdGas Extradtion | /413 676| 3.748] 874 132l11173] 57% 15%]38%]  28%d] 4%h| 8% 34 1%lf0.03
| RQ6R WRRAHE MO al Minin 19024 256 | 60711 481 3092451 /5% 26% |16%]  14%d] 8% | 18% 91 3%l 0.04
NprEMgtalic Mineral Mining 2,803] 355 | 12,826 172 622]| 295 | 83% 56% [14% 13%_ 3%o 4% 12 3%[[0.04

i 267 1,465 83 [ 58% | w|22%] 25%d] 18 14% 6%

Pyt ard Wood 712 279 507 69% a Bbo 52 0.10
AEWood 473 2,167 265 49% %] 6% 2% || 44%%b, [ 319 16%
{IrOehial 499 254 459 54% AN 11 002

386 2379 91 62% %] 3% 0% 344be| 43%) 14%
M5@ird Paper 484 317 788 78% 4 Abo 74 0.09
T 430] 4,630 51% %|32%|  28%d] 159 10% 4%
862 892 1363 65% 6 53 0.04
I 1#4BEkjani c Chemicals 2092 441] 7691 200 548| 60% 78%] 5% 3%d| 3500ps] 29% 31 4%l 0.06
| oreasie GheWeAimade Fibers 286] 329] 3087|173 419] 38% 88%[27% | 21%d| 346h| 30%][ 36 5%l 0.09
Fibers 263 2430 35%| g8443% %|23%|  28%fd 3 23% 6%
| 164 80 209 84 105% o 14 007
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iPnvestBelstings 275 669] AA76] 234] _ 905|| 433] 45%| 240]5%|| 103% [26% 26%4] 28040 | 31% 26 8%[[0.06
MetebitaringMetals 424 203[ 2535 108]  191|[ 310] 55% | odff%|[ o106[1%[ 10% 32%gho| 31% 282f0| 14%Jj0.09
) (0] 0| 0, (0] i 0| (0]
1613 906| 1.640] 849 174l 1377] 48%]| 79643% 949 |18% 179 33%py| 31% 83 10%[l0.06
o ¥ 0 0] 0, 0 i 0] 0
al 18581 o50] 7.914] 420 600|] 780] 40%| 40243% 96% |12% 119 45%p, | 43% 43 13%l[l0.06
Hlerastpdbile Assembly 863] 260[ 4500] 507] 251|[1058] 38%[43132%[ 85%[13%]  11%d| 471%po] S0% 47 %[l 0.04
i s (0] 0| 0, (0} (0} () (]
] Repair 927 44| 5912] 22 413 51| 47%]| 1949% 86%| 8% 9% 43Fabs| 43% 4 9%l 0.08
| y (] 4570 0 0 [l 0 0
NG fon 371786] 2431585 32[2.499] 39%] 68145%]]  4396]14% 259 42%po] 47% 103 3%l 0.04
] 0 41 %) 0 0 q i o] o
lbn 3,263 514 12904| g4 774 141| 59%| 5341% 63% |12% 119 29%bs| 45% 11 3%|[lo0.08
() (ifs i of 0
v TR ERtEtRSh 192| 444 816] 96 70l 151 39% 34% 37%4, | 33% 12 4%l 0.08
r A/ PRIEPIPRLtric Power 231§ 270] 9731318 972430 25% 2070 48%Jo| 48%f| 135 0%[f0.06
-‘D ,f'.!?l gsE1c Power 2,166( 063 14210 -234 789 1436 57% 260/2 110/@ o 10% 16 5% 001
Dr n —ean-adedld 1 ddVllbeaaual S0l o o OH0] ctions can

Ansnpul buise)d el N

AJOISIH 1UBWBI JoJUT pue souel|dwo)



Compliance and Enforcement History

M etal Caging Industry

%0 %0 %BE  [9%0¢ %9 %1 795 7669 97 9EvT  [veel BUTES[D AT |
%0 %0 %S %6 %TZC %c€ %EL %65 GET 0ev'e 8T€'T BMOd 21183 pnd |8s04
%0 %0 %S¢ %.LS %<y %ST %€EE %8¢ T 16T 96 uofelodsuel ] Iy
%6 %0 %GS¥ %8¢ %9€ %V %6 %8¢ 1T T 78 uorrelodsuel | BRM
%T %0 %V %9¢ %0T %TT %9 %¥9 €0T 66V G8S'T uolreniodauel| punols
%0 %0 %05 %SE %05 %TT %0 %S 14 15 [44 Jtecby pue Bulp|ingdius
%0 %0 %Ly %TY %9 %/, %Ly %€ES yA% 8S0'T L0S Ajquissy 8|1gowoiny
%S %0 %€S %EY %S %VT %.LE %V 1514 08.L ocv SoluoJ1e 3
%0 %0 %.LS %EV %¢ %TT %T¥ %9¥ €8 LIET 678 EBIN paresligqed
%.L %0 %0€ %1V %0¢ %ST %EV %V 8¢ otTe 80T SERINSNOJIBJUON
%0 %0 %G€ %0€ %8 %0T %8S %09 9¢ €eY 144 sbunsed e N
%0 %0 %V %9¢ %6¢ %€EC %Ly %¢CS 143 998 L6T 9B e uol|
%0 %0 %0€ %8¢ %L %0T %€9 %¢9 /LC 8.9 GG¢ apJo) e se Ae|) ‘suols
%0 %0 %€C %G€ %ET %0T %¥9 %8SS 4 161 991 JlpeY pue eqgny
%0T %0 %ST %vE %8 %.LT %/.9 %61 CET G99 CET Buiuipy wrejoled
%6 %0 %9€ %0€ %0 %¢cc %8S %87 1T 90¢ S0T SeolwRyD edmnoLby
%0 %0 %VE %Ly %ET %ET %S %0V 99 LE8 6G¢ seoiwsy D oIello
%0 %0 %vT %GV %vT %TT %TL %EY V1 60¢ 08 S|ednnedeueyd
%S %0 %S %8¢ %8¢ %V %TS %8¢ 9€ 61V €LT SBJH Peule e susay
%9 %0 %S¢ %6€ %6 %9¢ %65 %G€ 1€ 877G 00¢ Seolwsy D oluefioul
%0 %0 %€C %€EE %0 %V %LL %€9 €9 €9€'T 268 Bunuid
%T %0 %/, %VT %61 %¢cC€E %EL %S |74 88. LT€ Bded pue dind
%6 %0 %SV %c€ %0 %< %S¥ %99 1T 6SY V14 ainjuing
%0¥% %0 %S¢ %V %S %9 %0€ %TS [4°] L0S 6.¢ POOM e lequin-i
%0 %0 %8 %.LT %.T %.T %SL %99 14 S6¢ ¢LT S9|lPe L
%0 %0 %< %€ %6 %0T %68 %!.8 16 T5V'C 8V'T BuiuiN eBUIN OljEIBIN-UON
%0 %0 %V %6 %6 %0T %89 %¢8 143 €LT'T .8 uoipeixg seo pue [I0
%0 %0 %S %P %VT %0v %¢8 %98 [44 G9/ c9€ BuuIn [e0D
%0€ %0 %0€ %8 %0 %0 %0 %¢CS 0T T1¢ 44 BuuiN eeIN
suonmy suony suony suonmy

fe101 suoipadsu| je10] | suonoadsu fe10] | suonoadsui fe10] | suonoadsu suoY suonadsu) | paoadsu

0% |roLo% | j0% (oL | Joow [E0Lo% | Jo%w | L0 % [ 5a00ug ©01 | sonoeq 1018s Auisnpu|

BYIO/NHOd3 [elol
IVOSL/vdd 14 vdod Y B Ues|D DY 1y ues|D
SO11ISNpU Pad9d|as 10} 91NJelS AQ AJBULLINS JUSWSJI0JUg pue uo[joadsu | Jed A-3U0 6T d[ge L

Sepenber 1997

122

Secbr Notebook Project



Metal Caging Industry Compliance and Enforcement History

VII1.C. Review ofMajor Legal Actions
Major Cases/Supplemental Environmental Projects

This section provides summay information about mgor cases that have
affeced his sector, ard a Ist of Suppenenta Environmertal Projects
(SEPS.

VII.C.1. Review ofMajor Cases

Asindicated n EPA’s Enforcement AcomplisimentsRkeport, FY1995 and
FY1996pulicatons, 8g9gnificart erforcenert acionswereresdved etween
1995 al 1996 or the netal cading indudry.

EMI Company (Pennsylvania): OnMay 29,1996,EPA execued a cosert
agreenern ard ordersetling anadmnistrative acton aganst EMI Compary
for paymert of $20000 aml ageenert to perform a Suppnerta
Environmental Prgect (SEP). The SEP reguires respondent to install and
operate (for one (1) yean baghouse enssbns cantrol techmology for four (4)
electic inducton furnaces pesenly not subectto Best Available Control
Tecmology (BAT) control requirements. The total SEP captal costs ard
operating expenditure ccsts for one year are esimated to be at least
$786664. Those paticulatesinclude ®me of the regulated naterials (copper
and manganese) that are the subject of this action. Region Il filed the
administrative complaint against EMI Company of Erie, Pennsylvania for
EPCRA reporting violations.

Leggett and PFatt (Grafton, Wiscongn): On Monday, April 1, 1996, a
consert decee was etered in the Milwaukee Ederal court with Legget &

Platt, concerning their Grafton, WI, facilities (2). A pendty of $450000 was
stipulated n the decree tased o four yeas d reporting falures am

exceedng the Federa Pretreament stardards or the Metd Molding ard

Castng industy. Also, the canpary ageed n the caisent decree rot to

discharge pocess wasis b the Grafton POTW. As a resuk of this

stipulation the canpary sarted a waér recycle systemin April, 1995, with

severa levels of plant water cleanliness. After several months of

expelrimentationthe compary obsenved hatthe recycle systemhad atwo-year
payout due b the reducion of the useof plart lubricarts. The yealty savngs
were in exces of $50000/year. Therefore, there wasno ecanomic benefit

available for recovery.

CooperCameron (Richmond, Texas): Thiserforcemnen acion arose aut of
the Region VI Foundry Initiative. EPA conductd aninspecion of the
Cooper Indudries, Inc., Oil Tool Divisionin Richmond, Texas on September
21-23,1994. At that facility, the Cooper Oil Tool Divison manufactured a
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variety of low ard high caton steelard stinless steloil tool castngs for
valves an other equpmert. During the nspecton, EPA discovereda wase
pile which contained Eectic Arc Furnace EAF) baghouse dust This
material was sampled using the TCLP method ard wasfound to contain
chromium (D007) alove the 50 ng/L regulatory level. Therefore, the EAF
baghouse dusts a hazadous wase. CooperOil Tool Division wasacqured
by Cooper Cameron Corporation which was spunoff fromCooper Indudries,
Inc. in 1995. Asthe caporate siccesor to the Gl Tool Divison, Cooper
Caneron becane respansible for the cied wviolatons. Regon VI
simultarecusl filed the consert agreenen/consert order on Septenter 30,
1996,asessing a cvil peralty of $45000 plusinjunctive relief. Additionally,
CooperCaneron has agreedto remediate, underthe Texas Naural Resaurce
Consrvation Commison (TNRCC) Voluntary Clearup Program,
appioximately 30 aces d wase neterials sbredin piles on their site. It is
estimated that this action will r educe therisk of releasing mare than 100 ns
of chromium contamnated sal. The ageenert to remediate the wase pie
isa resuk of concem overernvironmertal justice. The surounding canmunity
is gpproximately 51% minority while Texas averageis 39%

HICA Steel Foundry and Upgade . (Shrevepot, Louisiana). On
November 7, 1995,EPA issued HICA SteelFoundry ard Upgrade @mpary
anadmnistrative order(complaint). The aderproposed a $472)00 ine ard
required closure of seeral urauthorized fazarous wase managenent units.
This acton required the removal and pioper disposal of 2,600 galons on
corrosive ard ignitable hazadouswage ard 255 bns of lead ad clromium
contaminated waste from the facilit y.

NIBCO, Inc. (Blytheville, Arkansas). A final consert agreenert/consert
orderwassgred ly both Region VI ard NIBCO on Sepenber 30, 1996.
NIBCO agreed b pay$750000 n ca$ to satisfy the appoximately $25
million in civil penalties assessed by Region VI in this Foundry Initiative
erforcenert acion. The erforcenen acion aganst NIBCO aiginated
because e fadlity was treating sand used in the casting of metal valves
(casting sand) with metallic iron dug, without a permit, and disposing of the
material in theNacogdochesmunicipd landfill. The casting sand absorbslead
during the casiing process,making it a lazadous wase. Inorderto offset
the cvil peralty, NIBCO ageed to work with Texas Natural Re®urce
Conservation Commison (TNRCC) ard the Ciy of Nacaydoches b
characierize te foundry sam wase dspcsed d in the Nac@doches
municipd landfill, and ensure closure and post-closure measures ae
performed in accadarce wih al applcalde requirements ard scledules
estblished by TNRCC.
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Lynchburg Foundry Company(Lynchburg, VA): OnAugug 24,1995,the
Region 11l Administrator signed a consent order which requires Lynchburg
Foundry Company to peform tasks set out in the compliance section of the
consert ageener, ard to pay $330000 b EPA. Lynchburg, located n
Lynchburg, Virginia, operatestwo facilit ies: Radford and Archer Creek, both
of which manufacture mretal auomotive patts. Underthe terms o the cansert
agreenent ard order, Lynchburg must 1) list al hazadous wases tandled
at both facilit ieswithin its hazadous wase rotificaion filed with the Virginia
Depatment of Hazadous Waste; 2) amrerd or supplement its enmergercy
contingency plans for both facilit ies to reflect the arrangements agreed to by
loca emergercy sewices; ard 3) pemarertly ceaseillegdly storing or
treaing D006 ad D008 fazadous wagesin wage pies at either fadlit y.

Great LakesCading Corporation (Ludington, MI): OnNovember15,1994,
a cansert decee was emred in the US. District Court for the Westem
District of Michiganin the U.S.v. Great Lakes Cashg Corpration case
requiring GreatLakesto paya cvil peraty of $350000for illegd hazadous
wase dsposal under RCRA

CMI-Cag Parts, Inc. (Cadillac, MI): A consert agreenert ard final order
wassignedon Decenfoer 22,1994 ,which settled aradmnistrative complaint
aganst CMI-CastParts, Inc. CMI-CastParts,Inc. isa Michigancorporation
which owns ard operates anron foundry in Cadllac, Michigan CMI-Cast
Parts, Inc. failed to obtain interim statusor aproper operating permit to treat,
store a dispcse o hazadouswaste at its Cadllac facility. From September
1990to January 1994.,the fadlit y failed to comply with the hazadous wase
managenent gardards OnJanuary 26,1995,CMI-Cag Pats, Inc., submitted
acettified checkin the anourt of $45460000, payable o the Treasirer of
the United Sates d America, for final setlemert of the erforcenert acion.

VI11.C.2. Supplementary Environmental Projects (SEPS)

SEPs are compliance agreements that reduce a facilit y's non-compliance
perdlty in return for anenvronmenal project that exceeds he value d the
reducton. Often, theseprojecisfund pdlution prevertion actvities that can
reduce the future palutant loadings of afacility. Information on SEP cases
can be accessed ia the Internet at EPA’s Ewiro$erfe Website:
http://es.inel.gov/sep.
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VIIl. COMPLIANCE AS SURANCE ACTIVITIES AND INITIATIVES

This section highlights the activities undertaken by this indugry sector and
pulic agermies b volurtarly improve the secbr's ervironmertal
performance. These activities include those initiated independently by
industia trade assodations In this secton, the rotebook also contains a
listing ard desciption of national ard regional trade asscations.

VIII. A. Sector-related Environmental Programs and Activities
VIII. A.1. Federal Activities
Metalcaging Compeitiveness Research (MCR) Program

The US. Depatment of Energy (DOE) Metalcastng Campeitiveress
Research Act (Public Law 101425)wassgned n 1990 ad egablished the
U.S. DOE, Office of Indudrial Technology Metalcasting Competitiveness
Reseath (MCR) Program. The piogram provides assiarce D the
metalcasting industy by fostering R&D in techhology areas bhat were
idertified as pority in nature by the industy including technology
competitiveress ad erergy efficiercy. Inthisprogram, industyardthe DOE
provide cat-share funding to metalcastng reseach institutions that conduct
the R&D. Projectsare chosenbased m a setof reseach priorities deeloped
by the Metalcastng Industial Advisary Board (IAB). The IAB meesonce
a yearto revise these piiorities. As of 1996,24 pojects have beenfunded
through the MCR Rogram, a rumber of them having direct ard indirect
bendfits to the environment.

Cading Emission Reduction Rogram

The Casting Emission Reduction Program (CERP) is primarily focused on
deweloping new materials, proceses or equpmert for metalcaging
manufacturing which will achieve anear-zero effect on the environment while
produdng highqudity componentsfor the U.S. military and other users. The
program alsohas the dojeciive d bridging the criticalgap etweenlaboratory
and full scale casting produdion. The result will be a platform for proofing
ard validating the rext gereration of light weight weapam systemcomponerts
using rearnet shape netal casings.

The program was initiated by the Department of Defense (DoD) in response
to the rapid reduction in domestic foundries capalte of producing the ciitical
components of military hardware. These pats range from tank tracks and
turrets to the tail structure of the F16 fighter. The DoD sees an immediate
threat to sand casting foundries and their ability to withstand the changes
resulting from the Titles 11l and V Amendments to the 1990 Qean Air Act.
In addition, DoD realizes that the needs of the military for post year 2000
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hardwarewill d epend on manufacturing technologies whichdonot exist today
or are unable to meke the transition from the lab bench to the shop floor.

CERP ams to provide the country with the ability to launch lighter weight
castngs nore quickly and at the sane time meet the nore denanding
ervironmertal regulations of the 1990CleanAir Act Amerdmerts. Although
the program wasinitiated to address military needs it is anticipated that it will

benefit the entire indudry.

The specific activities of CERP will in cludeobtaining a baseline of emissions
fromfoundriesaciossthe US., deweloping a piot foundry atMcClellan AFB
in California for the testing ard prototyping of new caging proceses ard
materials, and developing the real-time emission instrumentation for
foundries. The five-year program receves Cangressional appiopriations
under the Researh, Developmert, Test & Defense Wide caegay. Other
techical patners direcly supparting the pioject include te American
FoundrymerisSociety, the US. Envirormertal Protection Agercy (EPA), the
Calfornia Air Resawrces Bard (CARB), ard the U.S. Courcil for
Automoative Research (USCAR). Contact: Bill W alden, (916) 643-1090.

EPA Region M Foundy Initiative

EPA’s Regon VI (Oklahoma, Texas, Louisiara, Arkarmsas, New Mexico)
begana Foundry Initiative in 1993 b improve compliance rates anong the
600 undries in the region. An initial inspecion of 27 foundries in the
Regon indicated that a brge percertage had potential RCRA violations.
Regon VI formed a pamership with the Sates and the American
Foundrymen’s Society to develop an initiative for environmental compliance
which would be beneficial to foundries. EPA, the States and foundry
represematives essblished a wakgroup that provides anopen forum for
discussion, identifies relevant environmental issues facing foundries and
dewelops educabnal assstarce pograms.

Througheducaion ard canpliance assstarce, the program aims to improve
communication betweenthe industy ard the regulatory ageries aul increase
voluntary compliance wih the regulations. The program provides bundries
with information to fix problems before acive erorcenent occurs. For
exanple, in Oklahoma where the nitiative hasrecenly beencompleted, a sk
month correction period was offered. Workshopsand seminars were held in
each state aml individual compliance assitarce aml ste visits are keing
offered. Contact Joel Dougterty, PhD., (214)6652281.
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VIII. A.2. State Activities

Oklahoma

The Oklahoma Depatment of Environmental Qudity (DEQ) Cugomer
Assbtarce Rogram recertly completed its Foundry Initiative with EPA
Region VI (See above). After Region 6 male plansto inspect 12 facilitiesin
Oklahoma, the OkbBhoma (DEQ) suggesed anakternate grategy. A multi-
media wakshop washeld in April 1995 tat focused on pdlution issues
facnhg the foundry industy. From that workshop, an ertire state-wide
compliance achievement program was developed for metal casting facilit ies.

The Rogram consisted of the following tradeoffs betweenindusty ard the
regulators.

1) The indudry would peform anervironmertal self-audit and
fix any problemsidentified.

2) The DEQ ard the BPA would alow a sk month “correcton
period.”

3) During the correction peiiod ary regulaly scheduled amual
inspections were canceled. This alowed the facilit y to focus
on idertifying ard carecing areas & non-compliance.

4) At the erd of the “correction peiiod” there would be areturn
to normally scheduled inspections.

Of the 45 qudifying fecilit ies in Oklahoma, 23 paticipated in the program.
Each of the 23 facilit ies paformed a self- audit that covered air qudity, water
qudity, and waste management issues. Each facility aso completed the
program, which included workshops, sef-audits, site visits, ard “free”
inspectons. The typesof complianceissueghatwere corrected as aesuk of
the program were:

1) state mnor ar pemits,

2) sdid waste dsposal approvals,

3) storm water padlution prevertion plars,
4) SARA Title lll reporting, and

5) air padlution controls.

An important outcome was the new relationship between the foundries and
the ageny. This new relationship was lased @ information sharing for the
commaon goal of compliance. The paticipating foundries were able to obtain
permits and disposal gpprovals without penalty. Several facilit iescontinueto
work with the DEQ to sdve nore complex compliance ssuessuchas m-site
land disposal of foundry sand. Contact: Dave Dillon, Customer Assistance
Program, Oklahoma DEQ), (405) 271-1400.
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University of Wisconsn - Milwaukee @nter for By-Product Utilization

At the Unversity of Wiscansin - Milwaukee Ceter for By-Product
Utilization researchers are examining the feasibility of usng spent foundry
sard ard shg as éed or concrete manufacturing. The cetter is testing the
compresspn strengths o concrete mixed wih 25 pecert ard 35 pecert (by
weight) of different typesof used bundry sand. Tests are ako being caried
out substituting foundry sand in asphaltic concrete. Many of the tests have
shown thatstructural grade cacrete ard asplaltic cancrete canbe produced
successflly and ecaomicaly ushg wase foundry sard.
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VIII. B. EPA Voluntary Programs
33/50 Rogram

The 33/50 Pogram is a gioundbreaking program that has focused on
reducing pollution from seventeenhigh-priority chemcalksthroughvoluntary
partnershipswith indudry. The program's name sensfromitsgoals. a33%
reducton in toxic releagsby 1992,ard a 50%reducton by 1995,aganst a
baseline of 1.5 billio n pounds of releases and transfers in 1988. The results
have beenimpressive: 1,300 camparies have joined he 33/50 Pogram
(repre<erting over 6,000 fcilities) and have reacled he retional targets a
yearahead ¢ schedule. The 33%goal wasreacked n 1991,ard the 50%
god -- aredudion of 745 million pounds of toxic wastes -- was reacled n
1994. The 33/50 Pogram canprovide cag fudieson many of the caporate
accanplishmentsin reducng wase (Contact33/50 Program Director Daud
Sawokin -- 202-260-6396)

Table 19 ligs those companies paticipating in the 3350 program that
reported our-digit SIC codeswithin 332 and 336 b TRI. Same of the
companies shown aso listed fecilit ies that are not produdng meal castings
The number of facilities within eachcompary that are paticipating in the
33/50 pogram ard that report metal casing SIC codes is shown. Where
available ard quartfiade aganst 1988 eleagsard trarsfers, eachcompary’s
33/50goals for 1995 ad the actial total releagsard trarsfers ard percert
reducton between1988 ad 1994 ae pre<red.

Fourteenof the seenteentarget chenicals were reported b TRI by meta
casting fecilitiesin 1994.0f al TRI chemcakreleagd anl trarsferred by the
metal cading industy, nickel ard nickel compounds, ard chromium ard
chromium compounds (poth 3350 target chenicak), were released amh
trarsferred secand and third most frequenly (behind caoppel), ard werein the
top ten largestvolume released anml trarsferred. Other frequenly reported
3350 targetchenicak wee leadard leadcompounds, xylenes ard toluere.

Table 20 siows that 55 canparies comprised of 129 fadlit ies reporting SIC
332 aml 336 ae participatng in the 33/50 pogram. For those canparies
shown with more than one meal casting facility, al facilities may not be
paticipating in 33/50. The 3350 goals shown for companies with multiple
metal casting fecilit ies, however, are company-wide, potentially aggregating
more than one facilit y and fecilit ies not carrying out metal casting operations.
In addition to company-widegoals, individud facilit ieswithin acompany may
have their own 33/50 goals or may be specifically listed as not paticipating
in the 33/50 pogram. Since the actual percert reductions shown in the last
column gpply to al of the companies metal casting facilit ies and only metal
casting fecilities, direct comparisons to those company goals incorporating
non-metal casting facilit ies or excluding certain facilit ies may not be possible.

Secbr Notebook Project 131 Sepenber 1997



M etal Caging Industry

Activities and Initiative s

For information on specific facilities paticipating in 33/50, contact David
Saiokin (202-260-6907)at the 33/50 Pogram Office.

Table 20: Metal Casting Industry Participation in the 33/50 PPogram

Parent Company Comparny- Comparny- 1988 TRI 1994 TRI Actual %
(Headquarters Location) Owned Metd Wide % Releases and Releases and Redudion
Casting Redudion Trarsfers d Trarsfers d for Metal
Facilities Goal* 3350 Chemicals | 33/50 Clemicals Cadting
Reparting 3350 | (1988 b 1995) (pounds)? (pounds)2 Facilities
Chemicals (1988-1994)
A B & | Incorporated 1 98 455570 345419 24
Oakland, CA
Allied-Sgnal Inc 1 50 500 0 100
Morristown, NJ
American Cast Iron Pipe 3 25 761209 188,769 75
Co Birmingham, AL
Ampaoo Metal Mfg. Inc. 2 * 2500 12552 -402
Milwaukee,WI
Amsted Indudries 9 66 1,066,/30 2,174300 -104
Incorporated - CHcago, IL
Armoo Inc - Pittsburgh, PA 3 4 74810 16480 78
Auburn Foundry Inc 1 99 592150 465 100
Auburn, IN
Bloomfield Foundry Inc 1 bl 500 520 -4
Bloonfield, IA
Burnham Qorporation 1 95 99149 700 99
Lancader, PA
Cast-Fab Technologies Inc 1 54 24196 50 100
Cincinnati, OH
Catepillar Inc - Peoria, IL 2 60 24650 265815 -978
Chrydler Carporation 2 80 37,082 18281 51
Auburn Hills, Ml
Cdumbia Seel Casting Co 1 * 0 16,801 -
Portland, OR
Coope Indudries Inc 4 75 100873 224830 -123
Hougon, TX
Dalton Foundries Inc 2 75 594000 106996 82
Warsaw, IN
Dana Carporation 1 ** 0 8,860 -
Toledo, OH
Deer & Company 1 * 161942 8,337 95
Maline, IL
Duriron Company Inc 1 36 49725 0 100
Dayton, OH
Electric Seel Cagtings Co 1 *hk 0 0 -
Indianapolis, IN
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Parent Company Comparny- Comparny- 1988 TRI 1994 TRI Actual %
(Headquarters Location) Owned Metd Wide % Releass and Releases and Redudion
Casting Redudion Trarsfers d Trarsfers d for Metal
Facilities Goal* 3350 Chemicals | 33/50 Clemicals Casting
Reparting 3350 | (1988 b 1995) (pounds)? (pounds)2 Facilities
Chemicals (1988-1994)
Emeson Electric Co 2 50 0 0 -
Saint Louis, MO
Federal-mogul Carparation 1 50 0 3,455 -
Southfield, Ml
Ford Motor Campary 1 15 94478 96803 -2
Dearborn, Ml
Funk Finecast Inc 1 * 14290 596 96
Cdumbus, OH
General Electric Campary 1 50 0 195 -
Fairfield, CT
General Motors 3 * 676800 387813 43
Carporation Detroit, Ml
Hartzel M anufacturing Inc 1 85 250 0 100
Saint Paul, MN
Hitchiner Manufacturing 4 50 91930 699 99
CoMilford, NH
Hubbell | ncorporated 1 el 23641 0 100
Orange CT
Interlake Carporation 1 37 8,000 0 100
Lide, IL
Jefferson City Mfg Colnc 1 *k 29500 0 100
Jdferson City, MO
NacoInc - Lidle, IL 7 ik 250920 102532 59
Navigtar Intl 2 * 40500 0 100
Transportation Co-
Chicagp, IL
Newell Co- Freeport, IL 16 23 1,091853 149630 86
Ngk Metals Carp. 1 99 280 2,800 -900
Temple, PA
Northern Precision Casting 1 99 18583 96 99
Co- Lake Geneva, WI
Pac Foundries 1 75 16950 0 100
Port Huerenme, CA
Pacific Alloy Castings 1 *x 1,500 2,659 =77
South Gate, CA
Pechiney Carporation 4 *kk 266950 24,099 91
Greerwich, CT
PHB Inc - Fairview, PA 1 100 22292 0 100
Precision Castparts Corp 10 29 584861 197377 66
Portland, OR
Premark International Inc 1 kk 0 530 -
Deeffield, IL
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Parent Company Compary- Compary- 1988 TRI 1994 TRI Actual %
(Headquarters Location) Owned Mead Wide % Releases ard Releases ard Redudion
Casting Redudion Trarsfers d Trarsfers d for Metal
Facilities Goal* 3350 Chemicals | 33/50 Clemicals Casting
Reparting 3350 | (1988 b 1995) (pounds)? (pounds)2 Facilities
Chemicals (1988-1994)
Progress Casting Group Inc 1 95 17412 0 100
Minneapolis, MN
Rexcorp U Sinc (Dd) 1 ok 0 274 -
Sandwich, IL
SKF USA Inc 1 o 67,662 0 100
King of Prussg, PA
Slyman Indugries Inc 1 100 3,858 18912 -390
Medina, OH
Smith Everett Investment 1 89 2,907 1,035 64
Co - Milwaukee, WI
Spurcast Inc - Watertown, 1 ek 0 4 -
Wi
SPX Qorporation 1 2 0 0 -
Muskegon, Ml
Sure Cast Inc - Burnet , TX 1 * 0 510 -
Tenneco Inc - Houston , TX 2 8 370489 0 100
Thyssen Holding 3 11 262300 395814 -51
Corporation - Troy, Ml
Walter Indudries Inc 11 ok 1433194 536,132 63
Tampm, A
WattsIndusgries Inc 3 15 97,620 12070 88
North Andover, MA
York Mold Inc. 1 * 500 500 0
Manchester, PA
Young Carporation 1 *hk 0 0 -
Seattle WA
TOTAL 129 -- 9,535,106 5,323,710 44

Source: U.S. EPA 3350 Rogram Office, 1996.

1 Company-Wide Redudion Goals aggregate al company-owned facilit ies which may include
facmt ies not produang meal castings
Releases and Transfers are from metal casting facilit ies only.

**

*k%k

Reducion goal not quatrtifiable aganst 1988 TRI dat.
Use reduction goal only.
No numeric reducion goal.
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Environmental Leadeship Program

Project XL

The Environmental Leadership Program (ELP) is a national initiative
developed by EPA that focuses on improving environmental performance,
encouraging voluntary compliance, and building working relationships with
stakelolders. EPA initiated a ane yearpilot programin 1995by selecing 12
projects a indudrial facilities and fedea installations which would
demonstrate the piinciples d the B.P program. These pinciples nclude:
environmental management systems, mutimediacompliance assurance, third-
paty verificaion of compliance, puldic measuesof accaintability, pallution
prevertion, community involvemert, ard mentor programs. In return for
patticipating, pilot paticiparts receved pubic recagnition ard were given a
period of time to correctary violations discovered duing these egerimental
projects.

EPA is making plars to launch its full-scaé Environmertal Leadeshp
Programin 1997. The full-scale program will be facilit y-based with a 6-year
paticipation cycle. Facilities that meet certain requirements will be digible
to patticipate, suchas laving a canmunity outreactiemployee nvolvenment
programs ard anervironmerta managenent system (EMS) in placefor 2
years. (Contact: http://es.inel.gov/elp or Debby Thomas, ELP Deputy
Direcior, at 2025645041)

Project XL was initiated in March 1995 asa pat of Presdert Clinton's
Reinventing Environmental Regulation initiative. The piojects seek @
acheve cost effecive ervironmertal benefits by providing paticiparts
regulatory flexibilit y on the condition that they producegreater environmental
benefits. EPA and program participantswill negotiate and sgnaFinal Project
Agreement, ddailing specific environmental objectives that the regulated
entity shall satisfy. EPA will provide regulatory flexibilit y as an incentive for
the paticiparts superor ervironmertal performance. Participarts are
ercouraged b seek sakeloldersuppat from localgovernments, busnesses,
and environmental groups EPA hopes to implement fifty pilot projects in
four categories, including indudrial facilit ies, communities, and government
facilitiesregulated by EPA. Applications will be acceped on a mlling basis.
For addtional information regarding XL projects, including appicaton
procedures ard criteria, see he May 23, 1995 Federa Register Notice.
(Contact: Fax-on-Demand Hotline 202-260-8590, Web:
http://www.epagov/ProjectXL, or Christopher Knopesat EPA’s Office d
Pdicy, Plaming ard Evaluaion 2022609298)

Climate Wse Program
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Climate Wise is hdping US indugries turn energy efficiency and pallution
prevertion into a caporate aset. Suppaoted ly the techmical asistarce,
financing information and pulic recogntion tha Climate Wise offers,
paticipating companies are developing and launching comprehensive
industial erergy efficiercy ard pdlution prevertion acion plars that sawe
money ard protecttheervironmert. The reaty 300 Gimate Wise companies
expectto save more than $300millio n and reduce greenhouse gas emissions
by 18 million metric tons of carbon dioxide equivalent by the year 2000.
Some of the actons comparies ae urdeitaking to achieve these esuls
include: process inprovements, boiler ard seamsystem optimizaton, air
compressa systemimprovements, fuel switching, ard wase reatrecovery
measures including cogeneration. Created as pat of the President’s Climate
Change Action Plan, Climate Wise is jointly operated by the Department of
Energy ard EPA. Underthe Hanmany other programs were alsolaunched
or upgradedmcluding GreenLights, WasteWi$e ard DoE’ sMotor Challenge
Program. Climate Wise provides an umbrella for these programs which
ercourage conpary paticipaion by providing information on the range d
partnership oppartunities available. (Contact Panela Hemman EPA, 202-
2604407 o Jan Vemet, DoE, 202586-4755)

Energy StarBuildings Program

EPA sENERGY STAR BuildingsProgram isavoluntary, profit-based program
designed to improve the energy-efficiency in commercial and indudrial
buildings Exparding the siccesful GreenLights Program, ENERGY STAR
Buildings waslaunched n 1995.This program relies on a 5stage $rategy
designed to maximize energy savingsthereby lowering energybills, improving
occupam comfort, ard preverting pdlution -- all at the sane time. If
implemented in every commercial and indudrial building in the United States,
ENERGY STAR Buildingscould cut the nation’ senergy bill by upto $25 hillio n
ard prevert up © 35% of catbon dioxide emissions. (This is equvaent to
taking 60 million cars of the road). ENERGY STAR Buildings paticipants
include corporations; small ard medium sized lushessesjocal federa ard
state governments; non-profit groups;sclools; unversities;ard heath cae
facilities. EPA provides technical and non-technical suppat including
sdfitware, workshops, manualk, communicaion tools, ard an information
hotline. EPA’s Ofiice d Air ard Radation manages he qperation of the
ENERGY STAR Buildings Rogram. (Contact GreenLight/Energy Star Hotline
at1-888-STAR-YESor Maria Tikoff Vargas EPA Program Director at202-
2339178 or vist the ENERGY STAR Buildings Program webste at
http://www.epagov/appdsar/buildings)

Green LightsProgram

EPA’s Green Lights program was initiated in 1991 ad hes the goa of
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preverting pdlution by ercouraging U.S. institutionsto use eprgy-efficiert
lighting technologies. The program saves money for businesses and
organzations ard creaes a atarer ervironment by reducng pdlutants
releagd nto the amosphere. The programhasover2,345patticipartswhich
includemgor corporations, small and mediumsized busnesses, federal, Sate
ard local governments, non-profit groups schools, universities, and heath
care facilities. Each paticipant is required to survey their facilities and
upgrade ighting wherewer it is profitade. Asof March 1997 paticiparts had
lowered their dectric bills by $289millio n annudly. EPA provides technical
asistarce D the paticiparts througha decsion suppat software packag,
workshopsard manualk, ard aninformation hotline. EPA’s Ofice d Air ard
Radation is respasible for operating the GreenLights Program. (Contact
Green Light/Energy Star Hotline & 1-888-STARYES or Maria Tikoff
Vargar, EPA Program Director, at 2022339178)

WageWs$e Program

NICE

The WasteWi$eProgramwasstartedin 1994 ly EPA’ s Office d Sdid Waste
and Emergency Response. The program isamed a reduang municipd solid

wases ly promoting wase pewertion, recyling cdlecion and the
manufacturing ard purchase o recycled poducts. Asof 1997,the program
had alput 500 canparies asmembers, one third of whom are Fortune 1000
corporations. Menbers agee b idertify and implement acions to reduce
their sdid wastes seiing waste redudion goals am providing EPA with

yearly progress reports. To mamber companies, EPA, in turn, provides
techicalassstarce,puldicatons, networking oppartunities, ard netional ard

regional recaynition. (Contact WasteWi$e Hdline at1-800-3729473 o

Joame Oxley, EPA Program Manager, 703-308-0199)

The U.S. Department of Energy is administering agrant program called The
National Industrial Compeitiveress hrough Energy, Environmenrt, ard
Economics (NICE®). By providing grarts of up o 45 pecert of the total
project cost, the piogram ercourages mdusty to reduce ndustial wase at
its sarce aml become more erergy-efficiert and cost-compeitive through
wase minimizaion efforts. Grarts are used P industy to desgn, test, ard
denonstrate rew processes atior equipmert with the pdential to reduce
pollution ard increase eergy efficiercy. The program is open to al
indudries; however, priority is given to proposals from paticipants in the
forest products, chenicak, petroleumrefining, steel aluminum, metal castng
ard glass manufacturing sctors. (Contact http//www.oit.doe gov/acces/
nice3,Chris Sifri, DOE, 3032754723 a Eric Hass, DOE, 3032754728)

Desggn for the Environment DfE)
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DfE is working with severa indudries to identify cost-effective pollution
prevertion strategies hat reduce rsks b workers ard the ervironmernt. DfE
helps hushesses copare am ewluate the peformance, cost, pdlution
prevertion benefits, ard human heath ard ervironmertal risks asaciated wih
existing ard aternative tecmologies. The gaal of these projects s to
ercourage lushesses ¢ consder ard use carer products, processesard
technologies For more information atout the DfE Program, cal (202) 260-
1678. To olrain copies of DfE materials or for general information about
DfE, contactEPA’s Pdlution Prevertion Information Cleainghouseat(202)
260-1023 o visit the DIE Website athttp://esinel.gov/dfe.

VIII. C. Trade Asscaiation/Industry Spon®red Activity
VIII. C.1. Industry Research Programs
American Metalcaging Conortium (AMC)

The American Metalcastng Casortium (AMC) is a goup of s
organizations fromthe metalcasting indudry that have joined together to dly
the thousanls d small ard mediumsizedmetalcaserswithinthe marketin an
effort to re-establish American viability in the metalcasting indugry. AMC
aims to erergize cirticalfaces of the industy which stimulate lead tme ard
cost reductions, qualty, ard market share/growth. These gals ae keing
implemented trough efforts focused on projects in the aeas & 1) appled
reseachard developmert, 2) educaion, training, ard technology trarsfer, 3)
small busihess,ard 4)casing appicaionsdevelopmert. Many of the projects
will result in positive environmental impacts by improving the indugry’'s
overall erergy efficiercy ard reducng the quantity of wases anl off-spec
castngs. The AMC organzations are: The AmericanFoundrymeri s Society
(AFS); Non-FerrousFounders' Saciety (NFFS); North American Die Casting
Assaiation (NADCA); ard the SeelFounders' Society of America SFSA).

Cad Metals Coalition (CMC)

In1995,Chief Execuive Officersard Presdertsfromthe foundry, diecasing,
ard foundry supply indudries de\eloped gails for the future of the indugry
in Beyond 2000:A Vison for the American Metalcaging Indugry.
Repesematives from the American Foundrymeris Society, the Seel
Founders Society of America, and the North American Die Casers
Association formed the Cast Metals Coalition (CMC). The CMC is working
towards deeloping atecmology roadmep for pursuing ard acheving these
goals. CMC is working with indudry ard research institutions, including
universities anl retional laboratories b dewelop this roadnap.

Penng/lvania Foundry Consortia
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A consortia of Penng/lvania foundries, the Penng/lvania Foundrymen's
Assciation ard Penn State Uriversity have beenworking cooperatively since
1985 m issuesasociated wih solid wage dsposal, sand reclmation, ard
beneficial use o foundry residuak. Thisgroupisaddessing theimpediments
to beneficial useof foundry residuak on a comprehensive retional level. The
goals of thereseach are to maximize the keneficial reuse dé ervironmertally
sak foundry residuak ard to streamline the pah for their accepability by
other industies. Specfic tasks caried ait involve essblishing a dasbase d
techical ard ervironmertal information to suppat reuse appicaions,
deweloping and administering a canprehensive sukey of patential aggegae
users, ard peforming physicaland ernvironmertal testing to denonstrate the
applicabilit y of residud wastes for reuse gpplications. The program receves
funding from aU.S. EPA grant.
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VIIl. C.2. Trade Assaiations

AmericanFoundrymeris Society, Inc.  Members: 12300

(AFS) Staff: 60

505 Sate Steet Contact Gary Moster,

DesPlaines, IL 600168399 Vice Resdernt, Environmertal Heath ard
Phone: (800)537-4237 Sdety

Fax: (847) 8247848

The AmericanFoundrymeris Society (AFS) is the primary tradeassaiation for the
foundry indudry. Founded nh 1896, the Society has suden ard local groups
throughoutthe US. ard internationally. AFSisthetechical tradeand managenent
assaiation of foundrymen, patern makers, technologists,ard educatrs. The saiety
sponsars foundry training caurses hroughthe CastMetals Institute on al subects
pettaining to the casing industy amd spasars numerous fegional and bcal
conferercesard meeings. AFS nmeintains anexensive Tecmicallnformation Certer,
conducisreseachprograms, compiles shatistics,ard providesmarketinginformation,
ervironmertal sewices,ard testing. The monthly trademagazne, Modem Cading,
covers current technology practces ad other factors afectng the producton ard
marketing of metal castings

North AmericanDie Casing Assaiation Members: 3,200
(NADCA) Staff: 17
9701 W Higgins Rd., Ste. 880 Contact DanTwarog

Rosemont, IL 60018
Phone: 847292-3600
Fax: 847292-3620

The North AmericanDie Casting Association (NADCA) wasfounded n 1989 ad
is made up @& produces of die castings ard suppiers to indugry, product ard die
desgrers, metallurgists, ard suderts. There ae regional ard localgroupsacross he
U.S. NADCA dewlops poduct stardards; compiles trade satistics a1 metal
consumption trerds conducts promotiond acivities; ard providesinformation on
chemistry, mecharics, ergineeiing, and other arts ard scences elated to die castng.
The assoiation also maintains a ibrary ard provides taining materials ard stort,
intensive wurses in die casing. A trade nagazine, Die Cading Engineer is
pulished perodicaly and contains information on new products ard literature,
chapier news, ard a caérdar of ewerts.
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Non-Ferrous Founders' Scciety Menmbers: 185

455 Sate St, Sute 100 Staff: 2

DesPlaines, IL 60016 Contact: Jm Mallory or Mark
Phone: 8472990950 Remlinger, Chair of

Fax: 8472993598 Environment Committee

TheNon-FerrousFounders' Society (NFFS) iscomprised ¢ manufacturers o brass,
bronze,alumnum, ard ather nonferous cagings Founded n 1943,NFFS conducts
reseach programsard campiles satisticsrelated to the nonferrous casings ndusty.
The Society has canmittees elated to: export government relations;insurance;local
management group; managemnent confererces; plaming; qualty; and techmical
reseach. NFFS puHishes The Crudble bimonthly. This trade nagazine contains
articles elevant to theday-to-daymanagenent of auminum, brass bronze,ard other
nonferrous foundries. NFFS dso pulishes a biennial Directory of Nonferrous
Foundiieslisting mamber and nonmember foundries produang primarily aluminum,
brass,ard bronze casngs.

Steel Founders Society of America Members: 75

(SFSA) Staff: 6

Cast Metals Fed. Bldg. Contact Raymond Monroe
455 Sate St

DesPhines, IL 60016
Phone: 8472999160
Fax: 8472993105

The Seel Founders Society of America (SFSA) is comprised ¢ manufacturers o
steel casings Founded n 1902, the Saiety conduds research programs ard
compiles satistics related to the steel casting indugry. SFSA peiodically publishes
CASTEEL which contains specal atticles o spediicatons ard techical aspecs of
steelcasings. SFSA also puHishes a liemial Directory of Steel Bundieslisting
steelfoundries in the US., Carada, ard Mexco. Committees mclude Marketing,
Specficaions, ard Tecmical Reseach.

Investment Castng Institute Members: 275
8350 N.Central Expresway Staff: 5
Sute M 1110 Contact Herry Bidwel

Dallas, TX 75206
Phone: 214368-8896
Fax: 214-368-8852

The Investment Castng Institute is aninternational trade assoation comprised of
manufacturers d precsion casings r industia use nade ty the investment (or lost
wax) process ad supplers to suchmanufacturers. The Institute piovides taining
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courses and other specalized educabn programs ard pubishes the nonthly
newdletter Incad.

Casting Indugry Suppiers Association Members: 66
(CISA) Staff: 1
455 Sate St, Suie 104 Contact Darda Baudjerah

DesPlhines, IL 60016
Phone: 708824-7878
Fax: 708-824-7908

The Casting Indugry Suppiers Association (CISA) was founded n 1986 ad
repreerts manufacturers of foundry equpment and suppies such as molding
machinery, dustcontrol equpment ard systens, blast cleanng machines, tumbling
equpmert, ard related products. CISA alsoaimsto foster better trade pactces ad
serve as anindusty represemative before the government ard the pultic. The
Assaiation also compiles industy statistics aml dissenmates eports of progressin
new proceses ard methodsin foundry operation.

The Ferroalloys Assaiation (TFA) Members: 21
900 2 St NE, Sute 201 Staff: 3
Washington, DC 20002 Contact: Edward Kinghorn Jr.

Phone: 2028420292
Fax: 2028424840

The purpose d The Ferroalloys Assaiation's (TFA) is to promote the gereral
welfare of the producers of chromium, manganese, silic on, vanadiumferroalloys and
related besic aloys/metals in the Urited Statesard to ergagein al lawful acivities
to that erd. Founded n 1971, TFA consistently provides the ferroalloy indudry a
mears 0 accaonplish tasks trougha canmon bond of busihess nterests.

The ferroalloy industy produceshigh strength metals created ly submerged eéctric
arc smelting, indudion mdting, aumino/silicothermic redudion processes, and
vacuumreduction furnaces,as wel as ly electrolytic processes. More than 50
different aloys ard metalsin hundredsof compositions ard szes ae pioduced ly the
ferroalloy industy for use n the manufacturing of stainless stel iron, ard auminum
The industy also produces ital materials usedn the producion of chenical, seni-
conduciors, sdar cels, coatings, ard caalysts.
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IX. CONTACTS/ACKNOWLEDGM ENTS/RESOURCE MATERIALS
For further information on sekcted topics within the nmetal castng industy a st of contacts amd
pulicatons are piovided [@low.

Contacts’
Name Organization Telephone Subject
Jane Engert EPA/OECA (Office d Enforcenent | 202-564-5021 | Compliance asistance
and Campliance Assurance)
James Maysilles EPA/OAR (Office of Air and 919-541-3265| Regulatay requirements

Radiation)

(air)

Mary Cumingham

EPA/OSW (Office of Solid Waste)

703-308-8453

Regulatay requirements
(RCRA)

Larry Gonzales

EPA/OSW (Office of Solid Waste)

703-308-8468

Regulatay requirements
(RCRA) and weste sand
treatmant

George Jdt EPA/OW (Office of Water), Office | 202-260-7151| Regulatay requirements
of Science and Technology (wate)
Doug Kaempf DOE (Department of Energy) 202-586-5264 | Energy efficiency and
technology trends
Bill Walden Casting Emisions Redudion 916-643-1090 | Air emissions and casting
Program McClellan AFB, CA) tecologies
Jodl Dougherty EPA/Region VI 214-665-8323| Regulatay requirements
pdlution prevention
David Byro EPA/Region Il 215-566-5563 | Pollution prevention
Dave Dillon Oklahoma Department of 405-271-1400 | Indudrial processes ard
Environmental Quality pdlution prevention
Gary Mosher American Foundrymen’s Scoiety 800-537-4237 | Environment and
Vice Resdert Environmental pdlution prevention
Health ard Safety
Ted Kinghorn Non-Ferrous Founders' Society 202-842-0219| Regulatay issues
Megan Medley
Dan Twarog North American Die Casting 847-292-3600 | Regulatay issues ard
Tricia Margd Assaiation pdlution prevention

Raymond Monroe

Sted Founders Society of America

847-299-9160

Regulatay issues

Bob Voigt

Pennsylvania State University

814-863-7290

Indugrial processes

5 Many of the contacts listed abovehave provided vauable informatian and comments duing the development of
this document. EPA appeeciates this suppat and adknowledges that the individualslisted donot necesarily
endorse all gatenents made within this notebook

Secbr Notebook Project

143

Sepenber 1997




Metal Caging Industry Contacts and References

Section |1: Introdudion to the Metal Caging Industry

LaRue James P., EdD., Badc Metal Caging, American Foundrymeris Society, Des Raines, IL,
1989.

U.S.Indugrial Outlook 1994U.S. Depatment of Commerce, International Trade Administration,
1995.

1992 nausof Manufacturersndugry Seres Ferrousand NonferrousFoundiies Department of
Commerce, Bureau ¢ the Gensus, 1996.

TrendsEffecting [sic] R&D in the Metalcading Indudry, U.S. Depatment of Energy, Office d
Indudrial Tecmologies Washington, D.C., March 1996.

Kirgin, Kenneth H., 1990sProvide Stability ér Ferrous Foundries Part 1, Modern Casing,
AmericanFoundrymeris Scciety, DesPlaines, IL, vol. 86 ro. 8, Augug 1995.pp3537.

Beyond 2000A Vision for theAmerican Metalcaging Indugry, Cast Metals Coalition, September,
1995.

Walden, Wiliam C., Caging EmissionsReduction Rogram CERP) Primer, U.S. Depatment of
Defense, Sepenber, 1995.

Rost, John E., Rebound in Gging Markets BodesWell for U.S. Foundiies Moden Casing,
AmericanFoundrymen's Sciety, DesPlaines, IL, vol. 82 ro. 1, January 1992.pp2931.

Loper, Carl R. J., Foundly Practice and fuipment Mark’s Stardard Hardbook for Mechancal
Engineess, 8th ed., McGraw Hill, 1985. pp.13-2 - 13-9.

Kunsman, C.D., ard Calson, C.C., NonFerrousMetals, Mark’ s Stardard Hardbook for Mecharical
Engineess, 8th ed., McGraw Hill, 1985. pp. 6-59 -6-89.

Kirgin, Kenneth H., Slowng Economy Lowrs Cading Demand Modem Casting, American
Foundrymeris Scciety, DesPlaines, IL, vol. 85 ro. 6, June 1994.p70.

Kirgin, Kenneth H., Forecag RemainsBullish for ‘95, Modern Casing, American Foundrymeris
Saciety, DesPhines, IL, vol. 85 ro. 3, March 1995.p51.

Kirgin, Kenneth H., Continued Slo@own in ‘96 Could Lover Caging Shipmerd 7%, Modern
Castng, AmericanFoundrymeris Scciety, DesPlaines, IL, vol. 85 ro. 9, Sepenter 1995.p54.
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Section lll: Industrial Process Description

LaRue James P., EdD., Badc Metal Caging, American Foundrymeris Society, Des Raines, IL,
1981.

Metal Cagding and Mblding Rroceses, ed.Kotzin, EzraL., AmercanFoundrymen s Society, Des
Plaines, IL, 1981.

Kotzin, EzralL., Steel bundiies Air Pollution Engineeing Manual,ed. Buoncore, Anthony J. and
Davis, Wayne T., Air and Waste Management Association, Van Nostrand Reinhold, New York,
1992.pp. 733-738.

Soott, Bruce, Suliur: Air Pollution Engineeing Manual ed. Buoricore, Anthony J. and Davis,
Wayne T., Air ard Waste Managernent Association, Van Nostrand Reinhold, New Yark, 1992.pp.
476477.

Licht, Charles A, Seconday Brass and Bonz Meting Proceses. Air Pollution Engineering
Manual ed.Buonicore, Anthony J.ard Davs, Wayne T., Air ard Waste Maragenent Assaiation,
Van Nostrand Reinhold, New Yark, 1992.pp. 733-738.

Leidel Dieter S., Pollution Prevenion and Foundies, from Indudrial Pollution Prevention
Handbook, ed. Freeman, Harry M., McGraw-Hill, Inc., New York, 1995.pp.667-684.

Profile of the Fabricated Metal Productsindudry, Sector Notebook Project, U.S. EPA Office of
Compliance, Washington D.C., Sepenber 1995.(EPA-310-R-95-007)

Pretreatmentof Indugrial Wages Manual ofPractice No. FD-3, Water Environment Federation,
Alexardria, Virginia, 1994.

AmericanFoundrymerni s Society Air Qualty Committee Jron Foundiies Air Pollution Engineeing
Manual ed.Buonicore, Anthony J.ard Davs, Wayne T., Air ard Waste Maragenent Assaiation,
Van Nostrand Reinhold, New Yark, 1992.pp. 719-723.

Summeay of Factors AffectingComplianceby FerrousFoundiies, Volumel - Text,Final Report,
U.S. EPA, Office d Gereral Enforcenen, Washington D.C., January 1981.(EPA-340/1-80-020)

Allsop, D. F., and Kennedy, D., Pressue Diecasting, Peganon Press, Oxford, 1983.
Kaye, Alan, and Street, Arthur, Die Caging Mdallurgy, Butterworth Scentific, London, 1982.
Street, Arthur, The Diecasng Book Portcullis Press Ltd., Surrey, U.K., 1977.

Form R Reporting of Binder ChemicalsUsed in Foundies AmericanFoundrymeris Society, Des
Plaines, IL, ard Casting Indugry Suppiers Association, Worthington, OH, 1992.
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Competitive Asessment of the US. Foundly Indudry, U.S. International Trade Commission,
Washington, D.C., 1984.(USITC Pubicaion 1582)

Twarog, DanelL., ard University of Alabama, Wade Management Study BbundiesMajor Wage
Streams Phas|, HazadousWaste Regarchard Information Certer, Chanpagn, IL, January 1993.
(HWRIC TR-011)

McKinley, Marvin D., & d., Wage Management Study &bundies Major Wade Steams Phas
II, Hazadous Waste Regaich ard Information Certer, Chanpagn, IL, April 1994.(HWRIC TR-
016)

AP-42 Sectiong.13: Steel lBundiesand 710: Gray Iron Foundies U.S. EPA Office d Air ard
Radiation, October 1986.

Secton 1V: Chemical Releae and Trander Profile

1994 ToxicReleaxe Inventoy Public Data Releas, U.S. EPA Office d Pollution Prevertion ard
Toxics June 1996.(EPA 745R-96-002)

Section V: Pollution Prevention Opportunities

Guidesto Pollution Prevention,The Metal Caging and Heat Teating hdudry, U.S. EPA, Office
of Research ard Dewelopmert, Cincinnati, OH, Sepenber 1992.(EPA/625/R92/009)

Foundly Sand Bneficial Reuse Manual, Special Rport, ed. Thomas, Susan P., American
Foundrymeris Scciety, DesPlaines, IL, 1996.

Philbin, Matthew L., Sand Rclamation Euipment Usrs Ansaer the Quesions, Modern Casing,
AmericanFoundrymen's Scciety, DesPlaines, IL, vol. 86 ro. 8, Augus 1996.pp2226.

Leidel Dieter S., Pollution Pevention and &undies from Indudrial Pollution Prevention
Handbook, ed. Freeman, Harry M., McGraw-Hill, Inc., New York, 1995.pp.667-684.

Pollution Prevention FPactices for the Die Cading Indudry, North American Die Casing
Association, Rosemont, IL, 1996.

Personal Correspondence wh Ms. Suanne SimoniPenns/lvania Depatment of Environmental
Protecton, Office of Pollution Prevertion ard Campliance Assstarce, Conshohocken PA,
November 1996.

U.S. EPA Enviro$en$e wbste, http://www.portfolio/epa/evironet/ncpd/ausase  dudies
/magon.html, 1996.
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Twarog, DanelL., ard University of Alabama, Wage Management Study BbundiesMajor Wage
Streams Pha< |, HazadousWaste Resarchard Information Certer, Chanpagn, IL, January 1993.
(HWRIC TR-011)

McKinley, Marvin D., & d., Wage Management Study &bundiesMajor Wade Streams Phase
II, HazadousWaste Regarch ard Information Certer, Chanpagn, IL, April 1994.(HWRIC TR-
016)

Archer, HughV., etal., Foundly Calculateghe \alue ofPollution Prevention Water Environment
ard Techology, vol. 6, no. 6, June, 1994.

Estes, Jahn M., Energy Qutting Can Give Bundies Real Savings Modern Casing, American
Foundrymeris Scciety, DesPlaines, IL, vol. 84, no. 11, November 1994.

Binczewskj Geage J, Aluminum @ging andEnergy Conervation, Light Metal Age, vol. 51, no.
11-12, Decentoer 1993.

Profile of the ron and Steelndudry, U.S. EPA Office d Compliance, Washington D.C., 1995.

Section VI: Summary of Applicable Federal Statutes and Regulations

Transactions of the American Foundiymens Society,Proceedingsof the NinetyNinth Annual
Meeting,April 23-26, 1995,AmericanFoundrymeris Scciety, DesPhines, IL, vol.103.

Lesster, Michael J,, Foundiies Prepar for Clean Ar Act’s Title V Showdown, Modern Casing,
AmericanFoundrymen's Scciety, DesPlaines, IL, November 1994.pp. 58-59.

Title V Air Openting Permits: What They Mean for Foundries, Modem Casing, American
Foundrymeris Scciety, DesPhines, IL, vol. 85, no. 1, February 1995.pp.52-53.

Kwan, Quon Y., and Kaempf, Douglas E., Environmertal Complian@ in Mealcaging, Part 1,
Foundry Managenent ard Tecmology, pg. 42, October 1995.

Kwan, Quon Y., ard CEMF, Douglas E., Environmatal Complian@ in Metalcading, Part 2,
Foundry Managenent ard Techology, pg. 39, November 1995.

Breen Bary, ard Canpbell-Mohn, Cela, Susainable Ewironmenal Law, Chapter16: Metals,
Environmerta Law Institute, West Publishing Co., St Pau)] MN, 1993.
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Section VIII: Compliance Activities and Initiatives

American Metalcaging Conortium, http://www.scra.org/ant/, 1996.

U.S. EPA Enviro$en$e wbste, http://www.portfolio/epa/erironet/ncpd/ausa®_gudiegmason
html, 1996.

Beyond2000:A Vision for the Anerican Metalcading Indugry, Cast Metals Coalition, September,
1995.

Personal Correspondence ith Mr. David Byro, U.S.EPA, Region 11, Phladdphia, PA, June1996.

Personal Gorrespondence ith Joel Doughety, Ph.D., U.S. EPA, Region 6, Hazardous Waste
Enforcenert Brarch, Dallas, TX, October 1996.

Personal Correspondencenvith Mr. Bill Walden U.S. Depatment of Defense, McClellan AFB, CA,
June 1996.

Personal Correspondence ith Ms. Kathy Martin, OklahomaDepartment of Environmental Quadlity,
Oklahoma City, OK, Sepenber 1996.

Personal Gorrespondence ith Ms. Suanne Smoni, Penns/lvania Department of Environmental
Protecton, Office d Pollution Prevertion ard Campliance Assstarce, Conshohocken PA,
November 1996.

Personal Gorrespondence wh Mr. DouglasKkaempf U.S. Depatment of Energy, Indudries of the
Future, Washington, D.C., July 1996.
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