Aerogpace Industry Chemical Releases and Tranders

IV. CHEMICAL RELEAS E AND TRANSFER PROFILE

This section is designed to provide background information on the pollutant
releaseshat are reportedby thisindusty. For industies that are required to
report, the kest saurce d comparative pdlutant release nformation is the
Toxic Rekasdnventory (TRI). A componert of the Emergercy Plaming ard
Community Right-to-Know Act, TRI includes seif-reported fecility release
ard trarsfer dat for over 600 bxic cremicalk. Fadlities within SIC Codes
20 through 39 (marufacturing indudries) that have more than10 enployees
ard that are alove weight-basedreporting thresholdsare required to report
TRI on-site releases amoff-site trarsfers. The information presered within
the scior notebooks is derived from the nost recertly available (1996) TRI
reporting year(whichincludesover 600 clemicak), ard focuses primarily on
the on-site releaseseportedby eachsecbr. Because RI requires cansistent
reporting regardless of sector, it is an excellent tool for drawing comparisons
across ndusties. TRI dat provide the type, anmount ard mediarecepor of
eachchenical released ptrarsferred.

Although this secbr notebook does rot presem historical information
regarding TRI chemicalrelease®ver time, please ote that in gereral, toxic
chenical releagshave beendeclning. Infact accoding to the 1996 Dxic
Relkase mventory Public Data Rekase,reported asite releases btoxic
chemcakto the ervironmernt deceadby 5 percert (1116 millio n pounds)
between1995 ad 1996 (ot including crenicaksaddedand removed fromthe
TRI chemical list during this peiod). Reported iEleags dropped ly 48
percert between1988 and 1996. Reported rarsfers of TRI chemicakto off-
sitelocationsincreased by 5 percent (14.3 million pounds) between 1995 anl
1996. More detiled information canbe obtained fom EPA's amual Toxics
Relkease hventory Public Data Rekase bok (which is available throughthe
EPCRA Hotline at 800535-0202) or direcly from the Toxic Relea®
Inventory Systemdatbase (for user suppat cal 202260-1531)

Wherever passble, the secbr notebooks presen TRI dat as he pimary
indicaor of chemical release wihin ead industrial caegay. TRI daia
provide he type, anount and media recepor of eachchemcal released o
trarsferred. Whenother saurces d pdlutant release dathave beenobtained,
these da have beenincluded b augnert the TRI information.

TRI Data Limitations

Certain limitations exist regarding TRI data. Within some sectors, (e.g. dry
cleanng, printing ard trarspatation equpmert cleanng) the ngjority of
facilities are not subject to TRI reporting becausettey are rot considered
manufacturingindusties,or becausetieyare kelow TRI reportingthrestolds.
For thesesecbrs, releasenformation from other saurces fas beenincluded.
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Reported chemicals are limited to the approximately 600 TRI chenicak. A
portion of the enssbns from aeonspacefadlit ies, therefore, are not captured
by TRI.

In addition, many facilities report more than one SIC code reflecting the
multiple operations caried ait on-site. Therefore, reported Eleases amh
trarsfers may or may not al be asseiated wih the industial operations
described in this notebook.

The readershould ako be awae that TRI "pounds Eleased'data presemed
within the notebooks is not equialent to a "risk" ranking for eachindusty.
Weighting eachpound of release equbl does rot factbor in the relative
toxicity of eachchenical that is released b the potential exposure to
surrounding pgoulations. The Agercy is in the proces of deweloping an
appoachto assgntoxicologicalweightings © eachchemcalreleased sthat
one cardifferentiate betweenpadllutartswith significart differences ntoxicity.
Asapreliminary indicator of the environmental impact of the indugry's most
commonly released obmicak, the rotebook briefly sunmarizes be
toxicologicalpropettiesof the top five chemicak (by weight) reported ly the
indugry.

Definitions Assocated With Section IV Data Tables

General Definitions

SIC Code -- isthe Sardard Industial Classficaion (SIC) code,a satistical
classficaton stardard used or al estblishmert-based Federa ecaomic
statistics. The SIC codes facilit ate comparisons between facilit y and indudry
data

TRI Facilities-- are manufacturing facilit ies that have 10 or more full-time
employees ad are alwve estblished chemcal throughput thresholds.
Manufacturing facilities are ddined as facilities in Standard Indugrial
Classification primary codes 20-39. Facilit ies must submit estimates for al
chemicak that are on the EPA's defned list ard are almve throughput
thresholds

Data Table Coumn Heading Defnitions

The following definitions are kased upa sardard defnitions developed ly
EPA’sToxic Rekasdnventory Program. The caegaies below represemthe
possble pdlutant destnations that canbe reported.
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Releases-- are an-site dscharges d a toxic chemical to the ervironmert.
This includes enssbns to the ar, discharges b bodiesof water, releasest
the facility to land, as well as contained disposal into underground injection
wells.

Releases to Air (Point and Fugitive Air Emissions) -- include dl air
emissions from indugry activity. Point emissions occur throughconfined air
streans as dbund in stacks, vents, duds, or pipes. Fugitive enmssbns include
equpmert leaks,evapaative losses fom suiface mpoundments ard splls,
and releases from building ventilation systems.

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

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

Underground Injection -- isa caitained release da fuid into a sulsurface
well for the pupose d wase dspasal. Wastes caitaining TRI chemricak are
injected nto either Class Iwels or Class V wdbk. Classl welsare useda
inject liqguid hazadous wases o dispcse d industia ard municipal
wasewaers keneah the lowemost underground saurce d drinking wagr.
Class V wdk are gereraly usedto inject non-hazadous tuid into or alove
anundemground source d drinking watr. TRI reporting doesnot currently
distinguish betweenthese wo typesof wells, althoughthere ae important
differences n ervironmertal impactbetweenthesetwo methods d injection.

Tranders -- are transfers of toxic chemicals in wastes to a facility that is
geaqgraphicaly or physicaly separate from the facility reporting urder TRI.
Chemicals reported to TRI as transferred are sent to off- site facilit ies for the
purpose d recycling, erergy recovery, treament, or dispcsal. The quanities
reported epresert a novement of the cremcal 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 apuMicly owned treatments works (POTW). Treatment or removal of a
chemicalfrom the wasewatker depens an the reture of the ctenical, aswell
as he treatment methods pesen atthe FOTW. Not al TRI chenicak can
be treakdor removed by a POTW. Some chemical, suchas netals, may be
removed but not destroyed and may be disposed of in landfills or discharged
to receving waers.
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Transfers to Recycing -- are wases ®nt off-site for the puposes &
regererating or recovery by a \ariety of recycling methods, including sdvernt
recovery, metalsrecovery, ard acd regereration. Once hese ckmicak have
been recycled, they may be returned to the originating facility or sold
commaercially.

Trandersto Energy Recovey -- are wases canbusted off-site in industial
furnaces or erergy recovery. Treaiment of achemicalby incineration is not
considered © be erergy recovery.

Transfers to Treatment -- are wasesmoved off-site to be treaed trough
a variety of methods including neutralization, incineration, biological
destuction, or physical sepaation. In same casesthe chemnicak 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.

IV.A. EPA Toxic Release Inventory for the Aerogpace Industry

Rdeases

This secton sunmarizes TRI dat of aeospace &dlit iesreporting SIC codes
within 372 anl 376 aghe pimary SIC code r the fadlity.

Accarding to the 1996 Dxics Relea® Inventory (TRI) data, 199 aeospace
facilit ies released (to the air, water, or land) and transferred (shipped off- site
or discharged to sawers) a total of gpproximately 27 million pounds of 65
different toxic chemicak duiing calendar year 1996. This represerns
approximately one half of one percent of the 5.6 hillio npoundsof releases and
trarsfers from al manufacturers (SICs 2039) reporting to TRI that year.
Facilit iesreleased an averageof 43,862 paindsperfadlit y and transferred and
average ¢ 93503 paunds per fadlity. The top four chemicals released by
weight are sdverts- methyl ethyl ketone, 1,1,1-trichloroethare,
trichloroethylere, ard toluere. These dur accaunt for about 66 pecert (5.8
million pounds) of the indudry’s total releases. Nickel, chromium, sulfuric
acid, ard methyl ethyl ketone were the four top cremicak trarsfered by
weight. These dur accaurt for 55 pecert (10.2 million pounds) of the total
TRI chemicak trrarsferred by the aelospaceindusty. Only 22 pecert of the
65 cremicak reported © TRI as eleases otrarsfers wee reported ty more
than 10 fecilit ies, evidence of the many different maerials used by the indugry
and the variance between facilit ies on choice of these maerials.

Table 8 pesers the rumber ard weights of chemicak releasedy aeospace
facilities reporting SIC 372 aml 376. The total quartity of releagswas8.7
millio n pounds or 32 percent of the total weight of chemicals released and
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Tranders

transferred. The vast mgjority of ar releases were solvents. Air emissions
accaurt for 98 percert of total releases44 pecert as figitive arr enmissons
ard 54 pecert as pant ar releases. Methyl ethyl ketone was he top
chemcalreleased pthe aeospacemdusty, accaintingfor 25percert of total
releases. Rekases b 1,1,1-trichloroethare wee the secod greaest
representing 20 percent of the totd. Twenty-four percent of fugitive air
emssions were of 1,1,1-trichloroethane, ard 32 pecert of the pant ar
releases wear methyl ethyl ketone. Nitrate canpounds accaonted for 74
percent of water discharges.

Table 9 pesens the rumber ard weghts d chemcak transferred off- site by
aelospace adlities reporting SIC 372 a 376 n 1996. The total anount of
transfers was 186 million pounds or 68 percent of the total releases and
trarsfers reported © the 1996 RI by aeospace &dlities. Transfers to
recycling facilities accounted for the largest percentage, 70 pecent, of
transfers. The next greatest percentagewas 17 percent to treatment facilit ies.
Themajority of trarsfers cansisted of metals, spert acds,and sdvers. Sixty-
six percent (12.3 million pounds) of the tota transfers were meals. Nickel
represented the largest quantity of transfers, 5.3 million poundsor 29 percent
of the total. Chromium composed the secaod largestquairtity of trarsfers
with 12 percent of the totd. The chemical with the largest quantity of
releasesmethyl ethyl ketone, accainted for alout 6 pecernt of the total
trarsfers.
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Table 8: 1996 TRI Releasesfor Aerogpace Chenicals Facilities(SICs 372 or376)
By Number of Fadlities Reporting (Releases Reported in Poundsyear)

# Reporting Fugitive Point Water Underground Land Total Avg. Rdeaseq
Chemicd Name Chemicd Air Air Discharges Injection Disposl Rdeases Per Facility
Methyl Ethyl Ketone 67 704499 1484499 505 0 0 2,189503 32679
Nitric Acid 58 7530 57219 165 0 0 64914 1119
Nickel 48 15,778 8421 972 0 20557 45728 953
Chromium 39 12829 2813 1322 0 3,343 20307 521
1,1,1-trichloroethare 36 938383 769346 5 0 11280 1,719014 47,750
Trichloroethylene 29 671880 268358 11 0 2,640 942889 32513
Chromium Campounds 25 1,685 9,815 422 0 15866 27,788 11123
Toluene 23 129305 776295 260 0 4,128 909988 39565
Tetrachloroethylene 21 237547 388663 34 0 0 626244 29821
Dichloromethane 20 591048 99403 18 0 0 690469 34523
Cobalt 18 740 1,905 476 0 2,774 5895 328
Hydrogen Huoride 16 2841 14889 0 0 0 17,730 1,108
[Ammonia 14 3,166 205300 21646 0 0 230112 16437
Copper 12 311 255 26 0 0 592 49
Nitrate Compounds 10 145 499 77000 0 0 77644 7,764
Xylene (Mixed |somers) 10 15356 211057 55 0 0 226468 22647
Nickel Compounds 9 265 616 58 0 0 939 104
Phoghoiic Acid 9 923 1,301 0 0 0 2,224 247,
Metharol 8 13247 32566 0 0 0 45813 5,727
Aluminum (Fume or Dust) 8 282 112 0 0 0 394 49
Sulfuric Acid (1994 ax after "Acid 8 16 331 0 0 0 347 43
[Aerosds' Only)
Hydrochloric Acid (1995 ad after "Acid 7 190257 54062 0 0 0 244319 34903
[Aerosds' Only)
Diisocyanates 6 390 230 0 0 0 620 103
Certain Glycol Ethers 6 11170 10,785 0 0 0 21955 3,659
Freon 113 6 114487 34,782 0 0 0 149269 24878
Methyl Isobutyl Ketone 6 26191 78205 0 0 0 104396 17399
Phenol 6 118 2,997 0 0 0 3,115 519
Lead 6 0 200 4 0 0 204 34
Manganese 5 15 11 250 0 0 276 55
Copper Canpounds 4 0 281 543 0 0 824 206
Cobdt Campouwnds 3 0 250 0 0 0 250 83
Cyanide Gompounds 3 0 0 0 0 0 0 0
Lead Compouwnds 3 65 96 0 0 0 161 54
Benzene 3 16997 119768 0 0 0 136765 45588
Naphthalene 3 65993 250 0 0 0 66243 2208]]
Aluminum Oxide (Fibrous Forms) 3 290 784 0 0 45000 46074 15358
Chlorine 3 0 0 98 0 0 98 33
Mangane€ Campouwnds 2 15 45 0 0 0 60 30|
Zinc Compounds 2 0 250 0 0 0 250 124§
Methyl Methaaylate 2 2,951 1,400 0 0 0 4,351 2,179
Styrene 2 11488 16500 0 0 0 27988 13994
Antimony 2 0 0 0 0 0 0 0
Zinc (Fume or Dust) 2 5 5 18 0 0 28 14
Antimony Compownds 1 5 4 0 0 0 9 9
Barium Campounds 1 0 1 0 0 0 1 1
Polychlorinated Alkanes 1 0 0 0 0 0 0 0
Fomaldehyde 1 0 0 0 0 0 0 0
Isopropyl Alcohol (Manufacturing, 1 90 2,172 0 0 0 2,262 2,262
Strong-acid Proces Only, No Supplies)
N,n-dimethylformamide 1 250 250 0 0 0 500 500
N-butyl Alcohol 1 0 15,233 0 0 0 15,233 15,233
Bromotrifluoromethane 1 1,641 0 0 0 0 1641 1641
Trichlorofluoromethane 1 3,500 430 0 0 0 3,930 3,930
Secbutyl Alcohol 1 14,000 8,800 0 0 0 22,800 22,800
Picric Acid 1 0 0 0 0 0 0 0
Biphenyl 1 0 0 0 0 0 0 0
1,2-dichlorobenzene 1 0 1,400 0 0 0 1,400 1400
Ethylbenzene 1 0 0 0 0 0 0 0
Ethylene Gycol 1 0 0 0 0 0 0 0
Cyclohexane 1 0 904 0 0 0 904 904
Methyl Tert-butyl Ether 1 1,200 0 0 0 0 1,200 1,200
1,1-dichloro-1-fluoroethane 1 22000 0 0 0 0 22000 22000
Mercury 1 0 0 0 0 0 0 0
Silver 1 0 0 0 0 0 0 0
Sodium Nitrite 1 250 4,200 0 0 0 4,450 4450
Aluminum Phoghide 1 0 0 0 0 0 0 0

199* 3831144 4687958 103888 0 105588 8728578 4386

**Total number of facilitie s (not chemical reports) reporting to TRI in this industry sector.
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Table 9: 1996 TRI Trandersfor Aerogpace Chenicals Facilities(SICs 372 or376),
By Number of Fadlities Reporting (Tranders Reported in Poundsyear)

Chemicd Name # Reporting Potwv Disposl Recycing Treament Energy Total  Avg Transfery
Chemicd __Trandfers Trandfers Trandfers Trandfers Recovey Trandfers Per Facility
Methyl Ethyl Ketone 67 10350 2,368 85457 98407 905400 1,101982 16447
Nitric Acid 58 50018 13963 122824 741790 0 928595 16,010
Nickel 48 1,201 59938 5220398 66968 0 5,348505 111427
Chromium 39 906 23073 2,130,107 46840 423 2201349 56445
1,1,1richloroethare 36 13 19879 188,170 45743 39549 293354 8,149
Trichloroethylene 29 10 215 154717 55071 5542 215555 7433
Chromium Compounds 25 3,140 50811 540602 145257 6,560 746370 29855
Toluene 23 25 5,244 13,660 18302 153115 190346 8,276
Tetrachloroethylene 21 16 88 224131 4397 14438 243070 11575
Dichloromethane 20 30 3,684 4932 50424 90,028 149098 7455
Cobalt 18 564 11683 716388 4103 0 732738 40,708
Hydrogen Huoride 16 534 0 41234 89974 0 131742 8,234
Ammonia 14 5 0 7,475 1,355 0 8,835 631
Copper 12 406 39,121 770166 332 0 810025 67502
Nitrate Compounds 10 357214 106,700 112 92382 0 556408 55641
Xylene (Mixed Isomers) 10 0 160 7,420 27148 26,723 61451 6,145
Nickel Compounds 9 325 30566 481291 5,703 0 525531 58392
Phogphoiic Acid 9 2,291 20,725 20,304 1,100 0 44,420 4,936
Metharol 8 0 2 24 295 25192 25513 3,189
Aluminum (Fume or Dust) 8 0 10401 80,089 8,950 0 99440 12430
Sulfuric Acid (1994 aud after "Acid 8 250 55261 0 1,490000 0 1545511 193189
Aerosds' Only)
Hydrochloric Acid (1995 an after "Acid 7 250 77 0 250 0 577 82
Aerosds' Only)
Diisocyanates 6 0 0 51,000 15050 0 66,050 11,008
Cetain Glycol Ethers 6 23200 505 2,505 925 15113 42248 7,041
Freon 113 6 0 0 2,224 5,900 690 8814 1,469
Methyl Isobutyl Ketone 6 6 561 56 11,709 25,774 38106 6,351
Phenol 6 15 939 0 16859 16487 34300 5,717
Lead 6 250 2543 942255 3,550 5 948603 158101
Manganese 5 10 255 107855 0 0 108,120 21624
Copper Capounds 4 98 13,642 290391 122 0 304253 76,063
Cobalt Compounds 3 268 0 86360 5 0 86,633 28878
Cyaride Campounds 3 12 4,603 0 6,380 0 10995 3,665
Lead Campounds 3 42 941 252145 50,094 0 303222 101074
Benzene 3 0 0 0 0 0 0 0
Naphthalene 3 0 0 5 0 250 255 85
Aluminum Oxide (Fibrous Forms) 3 0 127153 0 0 0 127153 42384
Chlorine 3 0 27 0 0 146 173 58
Manganese Campounds 2 0 3,600 170481 6,550 0 180631 90314
Zinc Compounds 2 250 0 24000 0 0 24250 12125
Methyl Methaaylate 2 0 0 16,000 0 0 16,000 8,000
Styrene 2 0 0 0 0 1,553 1553 777
Antimony 2 0 5 135000 1958 0 136963 68482
Zinc (Fume or Dust) 2 251 90 14000 0 0 14341 7171
Antimony Compownds 1 0 6,700 35,000 2 0 41,702 41,702
Barium Campounds 1 0 0 550 0 0 550 550
Polychlorinated Alkanes 1 0 0 0 23495 15079 38574 38574
Fomaldehyde 1 0 0 0 0 0 0 0
Isopropyl Alcohol (Manufacturing, 1 0 0 0 0 0 0 0
Strong-acid Proces Only, No Supplies)
N,n-dimethylformamide 1 0 820 250 0 0 1,070 1,070
N-butyl Alcohol 1 0 209 0 460 5,025 5,694 5,694
Bromotrifluoromehane 1 0 0 0 0 0 0 0
Trichlorofluoromehane 1 0 0 8,300 0 0 8,300 8,300
Sechutyl Alcohol 1 0 0 0 0 0 0 0
Picric Acid 1 0 0 0 0 0 0 0
Biphenyl 1 0 0 0 0 0 0 0
1,2-dichlorobenzene 1 0 0 0 9,200 0 9,200 9,200
Ethylbenzene 1 0 0 0 0 0 0 0
Ethylene Glycol 1 30613 0 0 0 0 30613 30613
Cyclohexane 1 0 0 0 0 40268 40268 40268
Methyl Tert-butyl Ether 1 0 0 0 0 0 0 0
1,1-dichloro-1-fluoroethane 1 0 0 0 460 0 460 460
Mercury 1 0 0 0 0 0 0 0
Silver 1 0 0 0 0 0 0 0
Sodium Nitrite 1 0 17,600 0 0 0 17,600 17600
Aluminum Phoghide 1 0 0 0 0 0 0 0
199* 482563 634152 12947878 3147510 1387360 18607109 93503
**Total number of facilitie s (not chemical reports) reporting to TRI in this industry sector.
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The TRI daabase contains a detalled compilation of self-reported, facilit y-
specific chemical releases only and not transfers. The top reporting facilit ies
for the aeospaceindusty arelisted below in Tables 10 ad 11. Fadlit ies that
have reported the pimary SIC codescovered urderthis notebook appeaion
thefirst list. Table 11 contains additional facilit ies that have reported the SIC
codes coered within this report, ard one a more SIC codes hat are ot
within the scopeof this notebook. Therefore, the second list includesfacilit ies
that conduct multiple operations -- same that are urder the scge d this
notebook, and some that are not. However, only one additiona facility
appeas an the secad list, implying that the piocesses decty relating to the
producion of aenspace equamert is respansible for releases ard trarsfers
reported by aeospace &dlities. Currently, the facilit y-level datadonot dlow
pollutant releasesd be brokenapat by industial process.

Table 10:Largeg Quantity TRI Releasng FacilitiesReporting Only 372 or
376 SC Codesto TRI*
Total TRI
SIC Codes Reported in | Releases
Rank | Facility TRI in Pounds
1 Boeing Canmecial Airplare, Everett, WA | 3721 784581
2 Chem-fab Carp., Hot Springs AR 3728 433630
3 Raytheon Aircraft Ca, Wichita, KS 3721 393324
4 Douglas Aircraft Ca*, Long Beach, CA 3721 347420
5 Pemco Aeroplex Inc., Birmingham, AL 3721 330130
6 Thiokal Propulsion Group, Promontory, 3764 330000
7 U.S. Air Force Plant 06 GA, Marietta, GA | 3721 305149
8 Cessna Aircraft, Wichita, KS 3721 266,/09
9 Aerostructures Carp., Nashville, TN 3728,3769 252299
10 | Menasco, Euless, TX 3728 240000
TOTAL 3,683242

Source: US EFA ToxicsReleas Inventoly Databa®, 1996.
*DouglasAircraft Ca. is now pat of The Boeing Compary.

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

laws.
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Table 11:Largeg Quantity TRI Releasng FacilitiesReporting Aerogpace
SIC Codesto TRI?

Total TRI

SIC Codes Reported in | Releases

Rank | Facility TRI in Pounds

1 Boeing Wichita, Wichita, KS 3728367937213724 1,254080
2 Boeing Canmecial Airplare, Everett, WA | 3721 784581
3 Chem-fab Carp., Hot Springs AR 3728 433630
4 Raytheon Aircraft Ca, Wichita, KS 3721 393324
5 Douglas Aircraft Ca, Long Beach, CA 3721 347420
6 Pemco Aeroplex Inc., Birmingham, AL 3721 330130
7 Thiokol Propulsion Group, Promontory, 3764 330000
8 U.S. Air Force Plant 06 GA, Marietta, GA | 3721 305149
9 Cessna Aircraft, Wichita, KS 3721 266,/09
10 | Aerostructures Carp., Nashville, TN 3728,3769 252299

TOTAL 4697322

Source: US EFA ToxicsReleas Inventoly Databa®, 1996.
*DouglasAircraft Ca. is now pat of The Boeing Compary.

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

laws.
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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.

1,1 1-Trichloroethane(CAS: 71-55-6)

Sources. 1,1,1-Trichloroethare is used as aequpmert ard pats cleanng
ard degeasng sdvert in aelospacemanufacturing ard isalsoused as a prati
sdvert.

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 expaosure paential, exposure sandards ard regulations, manitoring ard
amalysis mehods ard adlitional references.
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Toxicity. Repeatd cotactof 1,1,1-Trichloroethare (TCA) with skin may
cause seous skn cracking ard infecion. Vapas causeaslight smarting of
the eyes a respratory systemif presen in high concertrations.

Exposure to high concentrations of TCA causes reversible mild liver and
kidney dysfunction, certral nervous system depession, gat disturbances
stupar, coma, respratory depession, ard even deah. Exposure to lower
concertrations of TCA leads ¢ light-headedsss,throat irritation, headach,
disequilibrium, impaired coordination, drowsiness, convulson and mild
charges n percepion.

Carcinogenicity. There iscurrently no eviderceto suggesthatthischemcal
IS carcinogeric.

Environmental Fate. Rekases bTCA to suifacewater or land will almost

ertirely volatilize. Rekases bTCA to ar may be trarspated long distarces
and may partially return to earth in rain. In the lower atmosphere, TCA

degadesvery dowly by photo oxidation ard dowly diffuses to the upper
atmosplere where plotodegiadaton is rapid.

Any TCA that does ot evapaate from sdls leaclkes b groundwater.
Degradatoninsalsard water isslow. TCA does rot hydrolyze nwater, nor
does t significartly bioconcertrate in aquaic orgarsins.

Physical Properties TCA isaclear, colorlessliquid with amild, chloroform-
like odor and dight solubilit y.

Methyl Ethyl Ketone (CAS: 78-93-3)

Sources. Methyl ethyl ketone (MEK) is used asan equpmert ard pats
cleanng ard degeasng sdvert ard as a pat sdvert.

Toxicity. Breathing noderate amounts of methyl ethyl ketone for short
periods d time cancause aderse efects anthe rervous swtemranging from
headachs, dizziness, nausea,ard numbness n the fingers am toes b
unconsciousress. Its vapors are irritating to the skn, eyes,nose,ard throat
ard candanage he eyes. Repeatd exposure to moderate to high anourts
may causeiVver ard kidrey effects.

Carcinogenicity. EPA does nat congder methyl ethyl ketone to be a
carcinogen

Environmental Fate. Most of the MEK released to theenvironment will end
upinthe amosplere. MEK cancontribute to the formation of air pollutants
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in the lower aamosphere. It can be degraded by microorganisms living in
water and soil.

Physical Properties Methyl ethyl ketone is a ckar, cdorless,flanmable

liquid which decanposes explosively at 230°F. It has a fragrant mint-like
odor detectable at 2 to 85 pats pe million.

Trichloroethyleng CAS: 79-01-6)

Sources. Trichloroethylere is used etensively as anequpmert ard pats
cleanng ard degeasng sdver ard as a pat sdvert.

Toxicity. Trichloroethylere was oceusedas anareshetic, thoughits use
caused severd fatalities dueto liver failure. Short term inhalation exposure

to highlevelsof trichloroethylene 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 causesaburning sensation in the mouth, nausea, vomiting

and abdominal pan. Delayed effects from short-tern trichlorethylene

poisoning include Iverard kidneylesions, reversible nerve degeearation, ard

psychic disturbances. Long-term exposure canproduceheadach, dizziness,
weight loss, nerve damage, heart damage, nausea, fatigue insomnia, visud

impairment, mood peturbation, sexud problems dematitis, and rarely

jaundice. Degradaton products of trichloroethylere (patticularly 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 inhaation exposure, based on limited
human eviderce aml suficiert arimal eviderce.

Environmental Fate. Trichloroethylene breaks down dowly in water in the
presere d surdight ard kioconcertrates noderately in aquaic organsis.
The man removal of trichloroethylene from water is via rapid evaporation.

Trichloroethylere daesnot photodegiadein the atmospthere, thoughit breaks
down quickly under smog conditions, forming other pdlutants such as
phosgere, dichioroaceyl cHoride, ard formyl choride. In addtion,

trichloroethylene vapors may be decomposed to toxic levels of phosgenein
the presere d anintense heatsaurce suchas anopen arc welder. When
spilled on land, trichloroethylene rapidly volatiliz es from surface sds. Some
of the remaining chemcal may leachthroughthe sal to groundwater.

Physical Properties Trichloroethylere is a cdorless iquid with a
chloroform-likeodor. It isa canbustible iquid, but burns with difficulty, ard
it has a very low solubility.
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Toluene (CAS: 108-88-3)

Sources. Toluereisused as aaqupment ard pats ckeanng ard degeasing
sdvert ard as a pat sdvert.

Toxicity. Inhalation or ingeston of toluere cancause bBadachks,confusion,
weakress,ard memory loss. Toluere nay alsoeffectthe waythe kidneys ard
liver function.

Reactonsof toluere (see enironmertal fate) in the amosplere contributeto
the formation of ozone in the lower atmosplere. Ozmne can affect the
respiratory system, especialy in sensitiveindividuds such asasthmaor alergy
sufferers.

Some studies have shown that unban animals were harmed when high levels
of toluere were inhaled by their mothers, athoughthe sane effects weke not
seenwhenthe nothers were fed large quartities of toluere. Note that these
results may reflect amilar diffic ulties in humans.

Carcinogenicity. There iscurrently no eviderceto suggesthatthischemcal
IS carcinogeric.

Environmental Fate. The ngjority of release®f toluere to land ard waier
will evaporate. Toluene may also be degraded by microorganisms. Once
volatized, toluene in the lower aimaosphere will r eactwith other atmospleric
componerts contributing to the formation of ground-levelozoneard other air
pollutants.

Physical Properties Toluere, a wlatile organic cremical (VOC), is a
colorless iquid with a sweetbenzere-ike ador. It isaClass B flammable
liquid.

IV.C. Other Data Sources

The toxic chemical release datobtained fom TRI captres only about 237
of the facilities in the aerospace mdusty. Howewer, it alows for a
comparison acrossyearsand indudry sectors. Reported chemicalsarelimited
to the appoximately 600 TRI chemcak. A dgnificant portion of the
emissons from aeospace &dlit ies, therefore, are not captured by TRI. The
EPA Office d Air Qualty Plaming ard Sardards has canpiled ar pallutant
emission factors for determining the total air emissions of priority palutants
(e.g., total hydrocarbons, SOx, NOx, CO, particulates, ec.) from many
manufacturing sources
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The Aerometric Information Retieval System(AIRS) contains awiderange
of information related to gationary sources of ar padlution, including the
emissions of a numker of ar padlutants which may be of concern within a
paticular industy. With the exepion of volatile organc campounds
(VOCs), there slittle overap with the TRI chenmicalreportedatove. Table
12 sunmarizes anual releases fom the industies for which a Secior
Notebook Profile was prepared) of carbon nonoxide (CO), nitrogen dioxide
(NO,), paticulate mater of 10 miaons or less (PM10), total particulates
(PT), aulfur dioxide SO,), and volatile organic compounds (VOCs).
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Table 12: Air Pallutant Releases by Industry Sector (tons/year)
Industry Sector CO NO, PM10 PT SO, VOC
Metal Mining 4,951] 49,252 21,732 9,478 1,202 119,76
Oil and Gas Extraction 132,747 389,684 4,576 3,441 238,874 114,60
Non-Fud, Non-Metal Mining 31,008 21,660 44,305 16,433 9,183| 138,684
Textiles 8,164 33,053 1,819 38,505 26,326 7,113
Lumbe and Wood Produds 139,175  45,5533] 30,818 18,461 95228 74,024
Wood Fumiture and Fixtures 3,659 3,267 2,950 3,042 84,036 5,895"
Pulp and Raper 584,817 365901 37,869 535714 177,937 107,67§
Printing 8,847 3,629 539 1,772] 88,788 1,291
Inarganic Chemicals 242834 93,763 6,984 150971 52973 34,884
Plastic Resins and Man-made Fibe's 15,022 36,424 2,027 65,875 71,416 7,58(
Pharmaceuticals 6,389 17,091 1,623 24,506 31,645 4,733
Organic Chemicals 112,999 177,094 13,245 129,144 162,484 17,764
Agricultural Chamicals 12,906 38,102 4,733 14,426 62,848 8,317
Petroleum Refining 299,546 334,799 25,271 592,117 292,167  36,42]
Rubbe and Rastic 2,463 10,9771 3,391 24,366 110,739 6,302
Stone, Clay, Glass and Conarete 92,463 335290 58,398 290,017 21,092 198,401
Iron and Sed 982,4100 158,020 36,973] 241,43 67,682 85,604
Metal Castings 115,269 10,435 14,667 4,881 17,301 21,554
Nonferrous Metals 311,733 31,121] 12,545 303,599 7,882 23,811
Fabricated Metal Produds 7,135 11,729 2,811 17,535 108,228 5,043
Electronics and Computes 27,702 7,223 1,230 8,568 46,444 3,464
Motor Vehicle Assembly 19,700 31,127 3,900 29,766 125,755 6,217
Aer ospace 4,261 5,705 890 757 3,705 10,804
Shipbuilding axd Repair 109 866 762 2,862 4,345 70|
Ground Transpartation 153,631 594,672 2,338 9,555] 101,775 5,542“
Water Trangportation 179 476 676 712 3,514 3,779
Air Transpartation 1,244 960 133 147 1,815 144
Fossil Fue Electric Power 399,585 5,661,464 221,78713,477,361  42,726] 719,644
Dry Cleaning 145 781 10 725 7,920 4
Source: U.S EPA Office of Air and Radiation, AIRS Database 1997, |

Secbr Notebook Project 55 November 1998



Aerogace Industry

Chemical Releases and Tranders

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 that the following figures anl tables
do not contain releases ah trarsfers for industial caegaies that are rot

included n this project ard thus camot be used b 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 7 B a gaphcal represertation of a sunmary of the TRI dat for the
aelospace ndusty ard the other secbrs profiled in sepaste notebooks. The
bar graphpresens the total TRI releases ahtotal trarsfers an the \ertical
axis. Industy secobrs ae presened in the orderof increasng SIC code. The
graph is based on the daa shown in Table 13 and is meant to facilit ate
compaisons letweenthe relative anounts d releases ah tranders loth
within ard betweenthesesecbrs. Table 13 atopresemsthe aerage eleases
per facility in eachindusty. The readershould note that differences n the
proportion of facilit ies captured by TRI exist between indudry sectors. This
canbe afacior of poor SIC matching ard relative differences n the rumber
of facilities reporting to TRI from the various sectors. In the case of the
aerospace ndudry, the 1995 RI dat presrned here covers 237 fadlities.
These facilit ies listed SIC 3721,3724,3728,3761,3764,0r 3769(aenspace
indudry) asa pimary SIC code(s).

Secbr Notebook Project 56 November 1998



Aerogace Industry

Chemical Releases and Tranders

Figure 7: Summary of TRI Releases and Tranders by Industry
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Souce USEPA 1995 Toxts Rdease Inventory Databas.
Key to Standard Industrial Classification Codes
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 372,376 Aerospace
28122819 Inorganic Chemical 331 Iron ard Stedl 3731 Shipbuilding ard Repair
Manufacturing
2821,2823, | Resinsard Pladics 332,336 Metal Casting
2824
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Table 13: 1995 Toxics Rdease Inventor

Data for Sdected Industries

TRI Releases TRI Tr ansfers
Average Average Average Releases
Total Releases Total Transfers Total + Transfers per
Releases per Transfers per Releases + Facility
SIC #TRI (million Facility (million Facility Transfers (Ibs)
Industry Sector Range || Facilities Ibs) (Ibs) Ibs) (Ibs) (million Ibs.)
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
Resinsand Plastics 2821282?;" 410" 641 156000" 1924 469000" 2565 625000"
282
Pharmacedicals 2833,2834 200 299 150000 1472 736000l 1771 886000
Organic Chemical Mfg. 28612869 402 1483 598000l 2086 631000l 9468 1,229000]
Agricultural Chemicals 287 23] 771 327000l 114 48,000 885 375000
Peroleum Refining 2911 180f| 738 410000(l 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 51,000 757 121000
Iron and Steel 331 423 907 214000l 5139  1,215000] 6046 1,429000]
Metal Casting 332,336 654 360 55000 739 113000 1099 168000
Nonferrous Metals 333,334 282 2017 715000(| 164 582000l 3657 1,297000
Febricated Metals 34 2676 835 31,000 3505 131000 4340 162000
Electroric Equip. ard 36 407 43 11,ooo|| 688 169000" 731 18000O||
Comp.
Motor Vehicles, Bdies, 371 754 793 105000" 194 257000" 2733 362000"
Parts, ard Accessogs
Aerospace 372,376 237 125 53000 171 72000 296 125000
Shipbuilding 3731 43 24 56.000|| 41 95000|| 65 151000]|

Source: US EFA ToxicsReleas Inventoly 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 feasbly. 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 beenimplemented within the aeospace ndusty. While the st is not
exhaustve, it doesprovide core information that canbe used ashe sarting
point for facilities interested in beginning their own padlution 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 techmiquecanbe 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 whenpdllution prevertion options aeevaluated, ard the
full impacs d the clarge nustexamne how eachoption affects ar, land ard
water padlutant releases.

Pollution Prevertion Techniques

This secton lists many padlution prevertion tecmiques gead bward the
aeospace ndusty ard its related processes. Some techiques may be
applcaldeto a rumber of different processes sucdhs naterials sulstitution of
low-sdvent and lesshazadous materials exist, while others are spedic to a
single phase & aeospace nanufacturing. Mary of the tecmiquesdiscussed
below were obtained fom the Profile of the Shipbuilding and &air
Indugry, EPA, 1997. It isimportant to note that the FAA placesvery strict
“arworthiness’ guiddines on manufacturing and rework facilit ies for safety
ard quaity control purpaoses, thusnew padlution prevertion alternativesmay
require a ull evaluaton ard pemitting proces before they may be used.
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Becausemilitary facilities are not subject to FAA guiddines, they have a
greater opportunity to implement P2 alternatives. As aresult, Sudies have
been conduded &t variousAir Force, Coast Guard, and Naval facilit ies which
are referenced in Section IX. Excellent information on military facility P2
acivitiescanbe found atwebsites d the Air Force Ceterfor Environmertal
Excelence (ttp:/www.afceebrooks.at.mil), ard atthe Naw's P2 Library
web gte (http://enviro.nfesc.navy.mil/p2library).

V.A. Machining and Metalworking

Coolart, or metalworking, fluids accont for the lrgest wase steam
gererated by machining operations. Waste netalworking fluids ae creatd
whenthe fluids ae ro longerusatbe dueto contamnation by oils or chemical
addtives. If thecontanination rate of the netalworking fluids sreducedthe
need b replace hem will be less frequet. This will reduce the waste
gererated.

Prevening Huid Conamination

Fluid canbecame hazadous wasg ff it is contamnated. Although t is not
possible to diminate contamination, it is possible to reduce the rate of
contamnation ard thereby prolong its use.

The pimary contamnart in these was fluids s tranp al. One way to
postpone contamnation is to promote letter maintenance d the wipers ard
seab. A prevertative maintenance program should be installed ard erforced
in the machine slop. Scheduled surp ard machine ckanng as wdl as
periodic inspectons of the wipers ard al seas ould be caried ait. The
responsibility for this should be assigned to some peson or group in a
position of authority to ersure its siccess.

Synthetic Fuids

Synthetic fluidshave many advantages over their non-synthetic counterparts.
Usualy the synthetic varieties donot lubricate as decively, but theyareless
suscepble to contanination ard highly resistart to biological breakdavn.
Most synthetic fluids Fave superor longevity ard canoperate over a brge
temperature range wihout adwerse sde efects. Straight oils should be
replaced wih synthetic ones wrenpassble.

Recyclng Huids

Once al of the saurce reduction options have beenconsidered, it is time to
explore the possibilit ies of reuse. It should be noted that in many cases, &fter
the nmgjority of the catamnarts have beenremoved, further treatment with
chemcak a concertrated fuid is necessar before the fluids canbe
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recrculated troughthe machnes.

Filtration Filtration is acommon way to remove paticles from the fluid as
well astranp oilsor other contamnarts. Mary different types d filters can
be used depeding on the nmediumto be filtered ard the anount of filtration
degred. Contaminated cuting fluids canbe pased through a keg, disc, or
caitridge flter or separated in a cetrifuge.

Skimming and Flotation Although it is a dow process, skimming of
contaminarts is inexpersive am canbe very effective. The piinciple sto let
the fluid st motionless na sunp or a tank, ard after apredeeminedanount
of time the unwanted oils are skimmed off the surface ad the heaver
paticulate mater is collected off the bottom. A smilar technique flotation,
injects high pressue ar into contamnated cuting fluid. Asthe ar comes aut
of sdution and bubbles to the suface, it atacles tsef to suspeded
contamnarts ard carries them up © the surface. The resulting dudge §
skimmed off the surface ad the ckeanfluid is reused.

Centrifugaion Certrifugaton uses le sane setling principles aslbtation,
but the effects of gravity are multiplied thousandsof times dueto the spinning
action of the centrifuge. This will in crease the volume of fluidswhich can be
cleared n a given anourt of time.

Pasteulizaion Pasteurization uses heat treatment to kill microorganisms in
the fluid and reduce he rate at which rancidity (biological breakdavn) will
occur. Unfortunately, heatcanaler the pioperties d the fluid ard render it
less efecive. Propetties bstin this way are usudly impossble to recover.

Downgradng Sometimes it is passible to use high qudity hydraulic oils as
cutting fluids. After the dls have reacled heir normal usalbe life, they no
longer meetthe high stardards recessayr for hydrauic componerts. At this
time they are Hill good enoughto be used for the less demanding jobs. It may
be necessar to treatthe fluid before it canbe reused,but changing fluid’s
functions in this manner has provenswcesdil in the past.

V.B. Surface Reparation

The ngjority of wases geerated duiing suface pepagtion are speh
alrasives aml sdverts mixed wih pant chips. Ore waythe wlume of wase
gererated canbe reduced $ by usng bast media that is relatively easyto
reuse.

Improving Recyclability ofAbrasve Baging Media

Often, ar powered cleanng equpmert is usedto screenalrasive to sepaste
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it from largepant paticles. These systems may aso remove lighter dug from
the heaw alrasive. This media sepaation canbe espeally important when
the pant being removed cantains heaw metals. An alternative to on-site
reclamation isto send it for processing off- site. It is very important that waste
streans, espeally hazadouswase, are rot mixed wih used bkasing media.
Outside delis ard other wase cauld render the media urfit for reuse.

Plagic Media Blaging

Asasubstitutefor other blast media, the milit ary hasexperimented extensively

with pladic media dripping. This proces is paticularly good for stripping

coatings fom paitts with fragie sulstrates dten found in the aeospace
industy suchas znc, auminum, ard fiberglass. It canbe a kengthy process
becausetistrips pat layer by layer. The sanetypesand quariities of wase

are gererated as wih grit blasing, but the plasic mediumis morerecyclalde
with the use 6 preunstic media chssiiers that are pat of the stipping

equpmert. The anly wase requiring dispcsal is the pant wase itsef.

However, the use of plastic mediais fairly limit ed. Plastic blasting media do

not work wel on epaxy pants. In addtion, the Hading equpmert is

expersive ard requires trained operators.

Water Jet Strpping Hydroblading)

Hydroblasting isa cavtating high pressue water jet stripping systemthatcan
remove most pants. These g/stemmay use pressures ashighas50,000psg.
Hydroblasting is an excellent method for removing even hard coatings from
metal substrates. Some systems autométically remove the pant chips or
stripped material from the water and reuse the water for further blasting. By
recrculating the wager in thismanner, the anourt of wase isgreaty reduced.
Wastewater from this process $ usualy sutalde for sewerdispcsal atter the
pant paticlesareremoved. Althoughthisproces producesvery little wase,
it is not always as eficiert as dher blasing methods, has relatively high
captal ard maintenancecosts, and may not be adequat for fragie sulstrates.

V.C. Solent Cleaning and Degreasng

Aerospace ranufacturers diten use érge quatities d sdvertsin avariety of
cleanng ard degeasng operations including pats ckanng, process
equpmert cleaning, and suface pepaation for coating appicatons. The
final cost of solvent used or various ckarup gperations is neaty twice the
original purchase pice d the virgin sdvert. The addiional costis primarily
due b the factthat for eachdrumpurchasedextra dspasal cost, hazadous
materialstranspatation cost, and manifesting time arnd experse aeincurred.
With the rising cost of sdverts ard waste dspasal sewvices,combined wih
continuoudy de\eloping regulation, reducing the quartities of solverts used
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ard sdvert wases gerrated canbe exrenely cost effective.

Eliminating the Us of Solvents

Eliminating the use of solvents avoids any waste generation associated with
spent solvent. Elimination can be achieved by utilization of non-solvent
cleaning agents or diminating the need for cleaning dtogether. Solvent
elimination applications include the use of water-soluble cutting fluids,
proteciive peekoatings,aqueais ckarers, ard mecharical cleanng systens
(USEPA/OECA, 1997)

Water-soluble Cutting Huids Water-soluble cutting fluids canoften be used
in place d oil-based fuids. The cuting oils usualy consist of anoil-in-water
emnulsion used o reduce fiction ard disspate heat If these luids reedto be
removed ater the machning process $ complete, sdverts may be needed.

In efforts to diminate solvent degreasing and its subsequent waste, special
water-soluble cutting fluids rave beendeveloped. Systens ae aailable that
can cleanthe cuting fluid ard recycle the mneterial back b the cutting
opeation. Obstacles to implementing this method are: cost (water-soluble
fluids are gemraly more expersive), procurenert (there are anly a few
suppliers available), and the inability to quickly switch between fluid types
without thoroughy cleanng the equpment (USEPA/OECA, 1997)

Aqueaus Ckarers Aqueaus ckarers, suchas akali, citric, and causic base,
are dten usetll sulstitutes for sdverts. There ae many formulatonsthatare
suied Pr a \eriety of cleanng requirements. Mary aqueais ckarers have
beenfound to be as efective as e halogerated sdverts that are commonly
enployed.

Aqueaus stipping agets, suchascausic soda(NaOH), are dten enployed
in place & methylere cHoride lased stippers. Causic sdutions have the
advantage of diminating solvent vapor emissions. A typical caudic bath
consists of alout 40 pecent causic solution heaked © alout 200 degees
Fahrerhet. Causic stipping is gereraly effecive an akyl resins ard ail
pants (EPA, March 1997)

The Dauglas Arcraft Division of McDonnell Douglas used @&hromic actd
solutionto dean duminumpats. However, the solutionbeganto corrodethe
steelcleanng equpmert parts. A scientist atMcDonnell Douglasdeeloped
a salium hydroxide-based pocesswhich clearedparts suficiertly to detect
cracks in the aluminum parts during testing. The rew process sass an
edimated $28000 peryearin chemical costs (Boeing, 1998)
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In 1990,the Martin Marietta Astronauics Group (now Lockheed Martin)
eliminated the use of 1,1,1-trichloroethane (TCA) and mehyl ethyl ketone
(MEK) for vapor degeasng. Six akernative aqueas ckarers wee suhected
to a sceenng process hat ewvaluated heath hazads treaghlity of
wasewaer, corosion potential, degeasng performance, ard sat fog
corrosion resistarce. From this study, Lockheed Matin sekcieda nontoxic
agueass erpere ckearer. The sulstitution of this clearer sawes hundreds of
thousardsof dollars every yearin material cost savngs aml ozone depétion
taxes (Dykema, 1993)

Lockheed Matin Tacical Aircraft Systens in Fort Worth, Texas, has
substituted low vapor pressure solvert and aqueascleanng for CFC-113 n
al aspedt d aircraft manufacturing. The low vapor pressue sdvert is a
blerd of propylere glycol methyl ether acetite,isoparaffins, ard butyl acette.
The sdvert iseffective an a variety of organc sdlsard isused ér wiping the
suifaces 6 arrcraft componerts and asserhlies. The sulstitution of this
cleaner completely eliminated CFC emissionsand reduced solvent use, solvent
cost, VOC enissions, ard total air enissions (Evanoff, 1993)

The advantages of substituting agueouscleanersincludeminimizing worker’s
exposure to solvent vapors, redudng liability and disposal problems
asseiatedwith sdvert use,ard cost. Aqueaus ckarers donot volatilizeas
quickly as dher sdverts, thereby reducing losses dueatevapaation. Since
most aqueais ckarers ae hodegidalle, dispcsal is not a pooblem once he
organc or inorganc cantamnarts are removed (USEPA, March 1997)

The use baqueais ckarers canalso resut in cost savngs. Althoughsame
agueais ckarers may cost less han an equvalent anount of sdvert, the
purchase pice d eachis alout the same. The caost of dispasal, loss dued
evaporation, and associated liabilit ies, however, favor aqueous cleaners.

The dsadwantages ¢ aqueais ckarers in place ¢ sdverts may include:
possible incompatibilities with FAA guiddines, possible inability of the
aquepus cleaners to provide the degree of cleaning required, incompetibilit y
betweenthe pats being clearedard the cleanng sdution, need b modify or
replace exsting equpmert, longer required cleanng time, and problems
asseiated wih moisture left on patts keing cleared. Oils removed from the
parts during cleanng may float on the suface & the ckanng sdution ard
may interfere with subsequent cleaning. Oil skimming is usudly required
(USEPA/OECA, 1997)

Mecharical Cleanng Systens Utilizing mechanical cleaning systems can aso
replace stvertsin degeasng ard clearnng operations. In many casesa high
pressue steamgunor highpressue paits wasler cancleanpaits ard sufaces
quicker ard to the same degee d cleariness asHat of the sdverts they
replace. Light dekergerts can be added ¢ the waer supply for improved
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cleanng. Thewase produced ly these sgtens is usualy oily wasewaer.
This wastwater canbe sen through an oil/water sepaator, the removed
water discharged to the sewer, and the oil residue sent to a pdroleum
recycler. Same hot water was and steamsystens canbe suppemnerted by
emnulsifying sdutions to speedhe piocess. Althoughthese addives speed
the ckanng processthey canmake sepastion of the al from the water very
difficult and creae pioblems with dispasal of the wase.

Cryogenc stripping utilizesliquid nitrogenard non-alrasive plasic beads as
blasing stot. This method relies on the freezng efectof the liquid nitrogen

ard the impactof the phsic stot. Subjecting the suface b exrenely low

temperatures ceakes stess letweenthe caating ard the sulstrate causig the

coating to became brittle. When the phsic shot hits the lrittle cating,

debonding occurs. The process is non-abrasive, and will not damage the

sulstrate, but effecs o the neta slhrinkage, due b exrenely low

temperatures should be monitored. The proces doesnot produce iquid

waskes, ard ntrogen chenicaly inert, is alreadypresen in the amosplere

(USEPA/OECA, 1997)

Thermd stripping methodscan be useful for objectsthat cannot be immersed.
In this process,supeheatd ar is directed agaist the suface d the doject
The Hgh temperatures cause soe pants to flake df. The removal results
from the diying efects of the air ard the ureven exparsion of the pant ard
the substrate. Somepaintswill mdt at high temperatures, dlowing the pant
to be sciaped df manualy or with alrasives. Hard-held urits ae aaiable
that produce agt of hot ar. Electric unts ard openflame a torch units ae
also usd. While this system is easy to implement, it is limited to items that
are ot heat sersitive arml to coatings hat are afecied by the heat
(USEPA/OECA, 1997)

McDonnell Douglas has developed tvo thermal stripping techmiques The
first ore, knownasFLASHIET™, usesahigh-intensity xenon lamp to heat the
suifacepant ard disintegrate it. A streamof dry icepeletsfollowsto cary
awaythe pant chips. FLASHIJET™ wasdeweoped br use am tested i
helicopters a the McDonnell Douglas Helicopter Systems plant in Mesa,
Arizona. FLASHJET™ reduced he manual work required by 10 © 15
percert (Boeing, 1998)

The secod techique wasadaped from atechmiqueto remove hydrocarbons
from ergines. The Ha Gaseas Nirogen (GN2) Purge heas the citical
ergine suffaces,driving off the wolatile hydrocarons, which thenleawe the
enginethroughthe flow of nitrogen. This method eiminatestheuse of 1,1,1-
trichloroethare for this type d ergine cleanng (Boeing, 1998)

HughesAircraft Compary deweloped a gperritical caton dioxide SCCO,)
cleanng systemto be used m many clearning appications in the aeospace

Secbr Notebook Project 65 November 1998



Aerogace Industry

Pollution Prevention Opportunities

industy. At temperatures anl pressues close to or alove its citical point
(88°Fard 1073 psa), CO, acsas andealsdvert. It isakoinexpersive ard
inert, non-combudible, naturally occurring, and does not contribute to smog.
Efficiert removal of oils, greasesfingerprints, sdderflux residues lave been
acheved by the SUPERSCRUB™ unit at Hughes(Chao).

Reducing the Us of Solvent

By diminating the use or need for solvent cleaning, the problems associated
with disposal of spent solvent are aso diminated. In cases where the
elimination of solvent use is not possible or practical, utilization of various
sdven wask reductiontechmiquescanlead b a sulstantial savngs nsdvernt
wade.

Methods o reducihg sdvert usage carbe divided nto three caggaies:
saurce cantrol of ar emissions, efficiert use & sdvert ard equpment, ard
maintaining solvent qudity. Source control of air emissions addresses ways
in which more of the sdvernt canbe keptinside a cantainer or cleanng tank
by reducing the clarces br evapaation loss. Efficiert use ¢ sdvent ard
equpmert through better operating procedues canreduce he anount of
solvent required for cleaning. Maintaining the qudity of solvent will extend
the life cycle efectiveress 6 the sdvert.

Saurce Control of Air Emissions Source control of ar emissions can be
acheved throughequpmert modification ard properoperation of equpmert.
Some smple control measuresincludeinstallation and use of lids, an increase
of freeboard height of cleaning tanks, installation of freeboard chillers, and
taking seps b reduce stvernt drag-out.

All cleaning units, including cold cleaning tanks and dip tanks, should have
sometypeof lid installed. When viewed from the standpaint of reduang air
emssons, the roll-type cover is preferale to the hinge type. Lids hat swing
down cancatse a pston effect and force te escape fosdvert vapor. In
operations suchas \apor degeasng, use @ lids carreduce stvert loss fom
24 percert to 50percert. For tanks that are cantinuously in use,covers have
beendesgned hat alow thework piecego erter ard lea\e the tank while the
lid remains closed.

In anopentop vapor degeaseyfreelmard is defined as he distarce fom the
top of the vapor zone to the top of the tank. Increasng the freelmard will
substantially reduce the amount of solvent loss. A freeboard chiller may aso
be installed alove the pimary condersercoil. This refrigerated cal, much
like the cooling jacket, chills the ar above the vapor zone and crestes a
secandary barrier to vapor loss. Reduction in sdvert usage,by use @
freeboard chillers, can be as high as 60 percent. The mgor drawback with a
freeboard chiller isthat it can introduae water (dueto condensation from air)
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into the tank.

In addtion to measues hat reduce ai enmissbns through equpment

modification, it isalso possible to reduce enssionsthroughproperequpment

layout, operation, ard maintenance. Cleanng tanks sfould be located nareas
where ar turbulerce aml temperature donot promote vapor loss.

Maximizethe Dedcation of the Frocess uipment In addtion to reducion
in vapor loss, reducng the anount of solvert used canbe acheved through
better operating practces hat increase he eficiercy of sdvernt cleanng
opeations. Maximizing the dedication of the process equipment reduces the
need br frequen cleanng. By ushg a nmix tank consistently for the sane
formulation, the need to clean equipment between batches is diminated.

Avoid Umecessar Cleanng Avoiding umecessar cleanng ako offers
potential for wage reducion. For exanple, pant mixing tanks for two-part
pants are dten cleared betweenbatches of the sane product The efectof
cross<ontamnation betweenbatches stould be examined from a pioduct
qualty control viewpant to see fi the ckanng sep b aways necessay.

Proper Pradudion Sdheduling Proper production scheduling canreduce
cleaning frequency by €eiminating the need for cleaning between the
concluson of one task and the sart of the rext. A simple exanple d this
procedue is to have a snall overlap betweenskhfts that perform the same
operation with the same equpmert. This alows the equpmert that would
normally be cleaned and put away at the end of eachshift, such as panting
equpmert, to be takenover directy by the relief.

CleanEquipment Immediately Cleaning equipment immediately after use
preverts depaits from hardering ard awids the reed br consuming exra
solvert. Letting dirty equpment accunulate ard be cleared kter canalso
increase he time required for cleanng.

Better Operting Procedues Better operating procedures can minimize
equpmernt cleanup wase. Some of the nethods afeady discussd are

exanplesof better operating procedues. Better operator training, educaion,

closer supewision, improved equpmen maintenance, ard increasng the use
of aubmation are very effecive in wase ninimizaion.

Reuse 8lvert Waste Reuse of solvent waste can reduce or eliminate waste
and resuk in a cost savngs assoiated wih a decease n raw material
consumption. The sdvert from cleaning operations canbe reused i other
cleanng processesn which the degee d cleariness equired is muchless.
This will be discussed in more detail in the next section.

SolentRecyclng
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Although not as peferalde as sairce reduction, sdvert recycling may be a
viable dternative for somefacilities. Thegoa of recycling isto recover from

the waste solvent, a solvent of asimilar purity to that of the virgin solvent for

ewvertual reuse n the sane operation, or of a suficiert purity to be used m

arother applcaton. Recyling canalsoincludethedirectuse é sdvernt wase

fromone wase steamin arother operation. There ae a umber of techiques
that facilit ies can use onsite to separate solvents from contaminants including

distillation, evaporation, sedimentation, decaning, certrifugaion, filtering,

ard membrane separation.

V.D. Metal Plating and Surface Finishing

Pollution prevention opportunities in metal plating and surface fnishing
operations are discussed m the Profile of the Fabricated Metal Products
Indugry SectoNotebook Readesare ertouraged o consult thisdocument
for pollution prevertion information relating to metal plating ard suface
finishing. An addtional resource fr pdlution prevertion information
regarding meal finishing can be found a the National Metal Finishing
Resurce Ceter (http://www.nmfrc.org).

V.E. Painting and Coating

Painting ard coating operations are typicaly the largestsingle saurce d VOC
emissbns from aeopspace mnufacturing ard rework fadlities. In addition,
pant wase canaccant for more than half of the total hazadous wasg
generated. Paint waste may includeleftover pant in containers, overspray,
pant thatis no longer usalbe (Non-spec pait), ard rags aml other materials
contamnatedwithpant. In many casesthe anount of pant wastegererated
canbe reduced broughthe use dimproved equpmert, akernative catings,
ard good operating practices. An addtional resource or pdlution prevertion
information regarding panting ard coating canbe found at the Pamt ard
Coatings Resurce Ceter (http://www.pantcerter.org).

Application Equipment

In order to effectvely reduce paint wase am produce a qudaly coating,
proper applcaton techiques should be suppkenerted with efficiert
applcaton equpmert. Through the use d equpment with high trarsfer
efficiercies,the anount of pant lost to overspray is minimized.

High Volume Low Pressure (HVLP) Spray Gurs The HVLP spray gunis
basicaly a cawentiona ar spray gunwith modificaions ard specal nozzles
that atomize he pant at very low air pressues. The abmizing pressue of
HVLP systens is often below 10 ps. The deggn of this gunalows better
trarsfer efficiercy ard reduced @erspray thanthat of conventional air gurs.
The low applcation pressue deceases ecessie bouncelack andallows

Secbr Notebook Project 68 November 1998



Aerogace Industry

Pollution Prevention Opportunities

better adresion of the cating to the sulstrate.

Although improvements are consistently being made to overcome its
limitations, most HVLP systems have some ddinite drawbacks, including
difficulty atomizing viscous coatings senstivity to variations in incoming
pressure, sensitivity to wind, and dow agpplication rates.

Airless $ray Guns Instead d ar passng throughthe spey gun anarless
systemapples gatic presureto theliquid pant. Asthe pant pasesthrough
the nozzle, the suddendrop in pressure atomizesthe pant and it iscariedto
the substrate by its own momentum. Pressure is gpplied to the pant by a
punp located ata remote supply. These systens have becanefavorable over
conventional air-spray systemns for three nain reasms:

1) reduced @erspray ard rebound,

2) high applcaion rates ar trarsfer efficiercy,

3) pemits the use 6 high-build caatings with the resuk that fewer
coats are required to achieve specific film thickness.

One nyor disadrartage of same arless spay systens is the dfficulty
applying very thin coats. If coatingswith less than a millimeter in thickness
arerequired, such asprimersapplied to objects that require weldabilit y, it may
be difficult to use ararless sgtem

Electrostatic Spray Electrostatic spray systernrs uilize pait dropletsthat are
given a regative charge i the Mcinity of a paitively charged subtrate. The
droplets are atracted b the sulstrate ard a uriform coating is formed. This
system works wel on cylindrical ard rounded djects due O its “wrap-
around” effectthat neaity alows the dojectto be coatedfrom one side.Very
little pant is lost to overspray, ard it has keennoted to hawe a trarsfer
efficiercy of over 95%

In order for anelectrostatic systemto operate propety, the carect sdvert
balance sneeded.The evapaation rate mustbe slow eroughfor the charged
dropletsto reachthe sulstrate in a 1uid candition to flow out into a snooth
film, but fast enoughto avoid sagging. The resistivity of the pant must also
be low eroughto erale the pant droplets to acqure the maximum charge.

Althoughthe gperating costs o electrostatic spray systensare relatively low,
the initial capital investment can be high. This system has been found to work
extremely well in small parts panting applications. Sometimesthe installation
of anelectrostatic powder coating systemcanreplace a wadr curtain spray
pant booth

Heakd $ray When paint is heated, its viscosity is reduced dlowing it to be
appled with a hgher solids contert, thus requiring less solvert. Whenthe
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pant is heaked n a gecial container ard suppied to the gunat 140° to
160°F coatingsof 2 to 4 millimetersdry-film t hickness can be applied in one
operation, resulting in considerable savingsin labor cost. In addition, much
of the associated solvent emissions are eiminated.

Heaing the caating prior to applcaton canbe used wih both conventional
and arless spay applcaions. An in-line heakr is used 0 heatthe coating
beforeit reaclesthegun Asthe cating is propeled throughthe ar, it cools
rapidly ard increases mscasity after it hits the suface,alowing for better
adhesion to the sulstrate.

Plural Component Systens A common problem that facilities face whea
working with two-part coatings s overmmixing. Once the canponert parts of
a catlyst coating are mxed, the coating must be appled. Otherwise, the
excess unused coating will cure and require disposal. Additionally, the
coating equipment must be cleaned immediately after use.

One large advantage of plural component technology is the eimination of
pant wase gemrated by mixing anexcess armurt of a o pat coating. This
is achieved trough the use 6 a speal mixing chanber that mixes he
pigment ard caalyst secands lefore the caating isappled. Eachcomponent
is punped through a dewce that controls the mixing ratio ard then is
combinedin a mxing chanber. From the mixing charber, the mixedcoating
trawvels drecty to the spay gurs. The anly cleanng that is required is the
mixing chanber, gun ard the length of supply hose connecting them

Wet Booth Generally, small-volume panting operations will find the lower
purchase cost of a dry filter booth will meet their requirements. One
disadartage n the use 6 a dwy-filter booth is in the dspasal of the wase.
Typically the mgority of this waste is the filt er media itself which has been
contaminated by a relatively small amount of paint. Reusable filt ers may
decease waste wlume ard reduce dspcsal cost.  In same applcaions,
overspray canbe cdlected fr reuse.

If overall painting volume can justify the investment, a wet booth eiminates
dispasal of filter media ard alows wase to bereduced n weight ard volume.
This is achieved by separating the pant from the water through settling,
drying, or usng a cetrifuge @ cyclone (Ohio EPA, 1994)

Recyle Raint Booth Water Various nethods aml equpment are used @
reduce or eiminate the discharge of the water used in water-wash booths
(water curtain). These naethods aml equpmernt prevert the catinuous
discharge of booth waters by conditioning (.e., adding deacifiers and pant-
dispersing paymers) and removing paint solids. Themost basic form of water
maintenanceis the removal of pant solids by manud skimming and/or raking.
This can be peformed without water conditioning snce some portion of
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sdvert-based paits usually float ard/or sink. With the useof detacfiersard
pant-dispersing padymer treatments, more advanced mehods of solids
removal can be implemented. Some common methodsare discussed below.

Wet-Vacuum Hlitr ation Wet-vacuumfilt ration units consist of an indudrial
wet-vacuumheadon asteeldrum containing a flter bag. The unt isused o
vacuumpant sludgefrom the booth. The lids are filtered ly the bag ard
the watr isreturned b the booth. Large vacuumunits ae asocommercially
available that can be moved from booth to booth by forklift or pamanently
installed neara kbrge ooth.

TankSideWeir A werr canbe atacledto the sde d a sde-draft booth tank,
allowing floaing material to owerflow from the booth and be punped to a
filt ering tank for dewatering.

Consolidator A consolidator is a separate tank into which booth water is
punped. The watr is then conditioned by the introducion of chemcak.
Detacfied pant floats to the suface d the tank, where it is skmmed by a
continuously moving blade. The ckeanwater is recycled © the booth.

Filtration Varioustypesof filtration unts are ugd © remove pant lids
from booth water. Thisis accanplished by punping the booth water to the
unit where the sdidsare sepasated ard returning the water to the ooth. The
simplest filt ration unit consists of a gravity filt er bed utilizing pgper or cloth
media. Vacuumfilters ae ako enployed, same of which require precaating
with diatomaceas eath.

Centrifuge Methods Two common types d ceririfugal sepaators are the
hydrocyclone ard the certrifuge. The hydrocyclone is used © concertrate
solids. The pant booth water erters a cane-shaped urit under pressure ard
spns aound the inside suface. The spnning imparts anincreaseddrce d
gravity, which causes most of the solid particles to be pulled outward to the
walls of the cane. Treaked waer extsthe top of the unt ard the sdids ext
from the ottom. Some systens have secandaly filtration devices o further
process the solids. The centrifugeworks in asimilar manner, except that the
booth water enters a spinning dium, which imparts the centrifugd force
neededor sepaating the watr ard sdids. Efficiert certrifugaion requires
close catrol of the ooth water chemistry to ersure a unform feed. Also,
auxiliary equipment such as booth water agitation equipment may be needed
(EPA, 1995)

Alternative Coatings

The use bsdvert-based catings carlead b highcoststo meetair ard water
qualty regulations. In efforts to reduce he quarity ard toxicity of wage
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pant dispcsal, aternative catings have beendeveloped hat do not require
the ue o solverts ard thinners. FAA guideinesmay prohibit use of such
coatings.

Powder Coatings Metal sulstrates canbe coated wih cettain resins by
appling the pavdered resin to the suface,followed by applcation of heat
The heatmelts the resin, causng it to flow ard form a unform coating. The
threemain methodsin use or appling the pavdercoating ae fluidized led,
electrostatic spiay, ard flane spaying.

In flame spraying, the resin powder is blown throughthe gunby compressed
air. The paticles aemeltedinahightemperature lame arl propeled aganst

the sulstrate. This process$used wilely with epoacy powders for aluminum
surfaces.

The ekctostatic apgication method uses e same principles as he
electrostatic spray. The resin powder is appled to the suface
electrostaticaly. Heatisappled to the covered suiface ad the povdermelts
to form the coating. The transfer efficiency and recyclabilit y of this method
is very high.

The dimination of environmental problemsassociated with many liquid based
systens is one d the ngjor advantages 6 powder coatings. The use 6
powder coatingseliminates the need for solvents and thereby emits negligible
volatile orgaric canpounds (VOCs). Powdercoatings asoreduce he wasée
asseiated wih unused wo-patr coatings hat have afreadybeenmixed. Since
powderoverspray canbe recycled, material utilizaion ishighard sdid wase
generation is low. Recemh case sidies demnstrate that powder coating
systernrs canbe clearer, more efficiert, ard more ervironmertally accepéble,
while producing a hgher qualty finish than many other coating systens.

Water-Based Rints Water-based catings ae pants containing a sulstantial
amount of water instead of volatile solvents. Alkyd, pdyester, acrylic, and
epaxy paymers canbe dissolved aml dispersed by water. In addtion to
reduction in ervironmertal hazads dueto sulstantially lower airr enissons,
a deceasen the anount of hazadous pant sludgegererated can reduce
dispasal cost.

UV / EB Coaings Powdercoatngs equire high temperatures pr their cure
and hence arnot applicable to tempsure ensitive subdrates, such as
paper, wood oplagics. For such materals the ug of coatingssystems
curable by ulta violate light or electon beams(UV/EB) have been
developed. Meresinsused in thes coatingsare bascally the sme aghos
usedin conventionahigh peformance coatings/hich have beemodified
to make them polymerable by UV oiEB enegy. Thusthey ae liquidsthat
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can be applied by conventional techniques such as spraying, roller coating,
curtain coatingetc.(in contist to powdercoatingwhich requiresspecialized
applicatiortechniques When expo®d to the low leveladiant enegy, they
areinstantlyandcompletely cued with no heat applicatiofiBecaus of the
diversity of raw materals that can be adapted to thischnology, a
tremendousrange of peformance chaacterstics can be achievedin
addition, becauwesno olventsare ugd in the coatinformulations there are
virtually no volatile oganic compoundgVOCs) emitted, making them
ecologically peferred. Other advantagesnclude the elimination ofuring
ovens and incinetors which further aid the cleansg of the airaswell as
substantial a/ings of space anduel coss. The rapid cuiing cycle without
the need ofa cooldown cycle allowsfor higher producion rates and
therefore lowercods. UV/EB coatingscan beused on metalsand ae
especially ueful when coating complex metalqatuctsthat might contar
paper pladic or wood pats, becaus of the low tempeature cuing required
by UV/EB. In addition the®,and otheadvantagewhich UV/EB provides
have led to apid increa® in their ue in the manuctue of electonic
components.

Good Opeating Practices

In many casessimply akering a panting processcanreducewasesthrough
better management.

A good manud coating application techniqueis very important in redudng
waste. If not properly executed, spraying techniques have ahighpatential for
creaing wase; therefore, proper appicaion techiques ag very important.

Reduchg Owerspray One of the most common means of produdng pant
waste a facilities is overspray. Overspray not only wastes some of the
coating, it alsopresens ervironmertal ard heath hazads. It isimportant that
facilities try to reduce the amount of overspray as much as possible.
Techmiquesfor reducing overspray include:

1) triggeiing the pant gunatthe erd of eachpassnstead d carying
the gunpastthe edge bthe suface lefore reversing directons,

2) awiding excessve air pressue,

3) keepng the gunpeperdicular to the suface leing coated.

Uniform Fnish Applicaion of a gad uriform finishprovides he suface wih
gualty coating with a higher pefformance hananurevenfinish An uneven
coating dees rot dry everly ard cammonly resulks in using excess patt.

Overlap An overap of 50 percert canreduce he anount of wase Ly
increasng the production rate and overall appicaion efficiercy. Overap of
50 pecert mears that for every pass lhat the goerator makeswith the spay
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gun 50 pecert of the aea cwered by the previous passis also sprayed. If
less hana 50 petert overlapisusedthe coatedsuifacemay appeastreaked.
If more thana 50 petert overap is used,the caating is wased andmore
passes & required to coat the suface.

Paint Proportioning Mixing baches of pant on an as-needed basis, whether
throughthe use ba pant proportioning machine a otherwise, canreduce he
anmount of pant wased. Recadkeeping requirements to track the anount of
pant ard thinner used caralso help conserve materials ard prevert wase.

Gerera Housekeepig Small quantities of paint and solvents are frequently
lost due b poor housekeepig tecmiques. There are a variety of ways that
can be implemented to control and minmize ills and leaks. Specific
appoactes o producttrarsfer methodsard container handling careffeciively
reduce poductloss.

The pdential for accderts arl splls is a the highest paint when thinners and
pantsarebeing trarsferred from bulk drumstorage b the piocess equuimert.
Spigats, punps, ard funnels should be used wierever passble.

Evaporation can be controlled by usng tight fitting lids, spigots, and other
equipment. Theredudion in evaporationwill in crease the amount of available
material ard resuk in lower sdvernt purchase cst.

Paint Containg's A significant portion of pant waste is the pant that remans
ingde a caottainer after the cantainer is enptied, ard pant that is placed n
storage,not usedard becames autdated a non-spec.By consolidaing pait
useard purchasing pant in bulk, large hulk containers have lesssurfacearea
than anequvalent volume of small cars, ard the anount of drag-on pant
wase is reduced. Large lulk containers can sometimes be returned © the
pant suppier to be cleared or reuse.

If the puchase & pant in bulk containersis not practical, the pant should be
purchasedn the snallest anount required to minimize aitdatedor non-spec
pant wase. Workers slould not have to opena galon canwhenonly a quat
is required. Usudly, any paint that is left in the can will require disposal as
hazadous wasg.
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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-speciicaion used d directy to a used o burner), addtional tracking ard
papework requirements mug be satisfied.
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*RCRA contains unit-specfic stardards 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 inder RCRA  Regulations (40
CFR Pat 264265, Sulpart CC) require generators to test the wase
determine the cacertration of the wase, to satsfy tank ard container
emssons sardards, ard to inspectard monitor regulated unts. These
regulations apply to all facilit iesthat sore such waste, including largequantity
gererators accunulating wase piior to shpment off-site.

sUnderground StorageT anks (USTs) containing petoleumard hazadous
substances ae regulatedunder Sultitlel of RCRA Sulititle | regulations (40
CFR Pat 280)containtank desgnard releag deecion requirements, aswel
asfinancial responsibilit y and corrective action sandardsfor USTs. TheUST
program also includesupgrade equirements for existing tanks that mug be
met by Decenber 22,1998.

*Boilers and Industrial Furnaces (BIFs) that use @ burn fuel containing
hazadous waseé must comply with design and operating sardards. BIF
regulations (40 CFR Part 266, Subpat H) address unit design, provide
performance sandards, require emissions monitoring, and restrict the type of
wase that may be burned.

EPA's RCRA,Superfund and EPCRA Hotline,at(800)4249346,responds
to quetionsand disributesguidanceregarding all RCRA regulations The
RCRA Hotline opeatesweekday$rom9:00a.m.t06:00 pm,, ET, excluding
Federal holidays

Comprehensve Environmental Rspons, Compenation, and Liability Act

The Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), a 19804w known commonly asSupefund, authorizesEPA
to respand to releasesor threaered rEleasespf hazadous sulstances hat
may erdarger puldic health, welfare, or the ewvironmert. CERCLA alko
erales BPA to force patiesrespmsible for environmerta contanination to
cleanit up a to reimburse the Supeiund for response costsincurred by EPA.
The Supefiund Amendmerts ard Reauthorizaion Act (SARA) of 1986
revised various sedbns of CERCLA, exended te 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
Pat 302)directthe peson in charge d a facility to report to the National
Respase Ceter (NRC) ary environmertal release ba hazadoussulstance
which equasor exceedsreportade quartity. Repatade quatrtities ae listed
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in40 (FR 83024. A relea® report may triggeraresponse by EPA, or by one
or more Federal or State energercy respaise auiorities.

EPA implements hazadous subtance espases accaling to procedues
outlined ntheNational Oil and Hazadous Substances Pllution Contingercy
Plan(NCP) (40 GFR Pat 300) The NCP includesprovisions for pemarert
cleanups, known as emedial acions, ard other clearups eferred to as
removals. EPA generally takes remedial actions only at Sites on the National
Priorities List (NPL), which curently includesappioximately 1300 #es.
Both EPA ard states canact at sites; however, EPA provides espmsible
paties the goportunity to conduct removal ard remedial acions ard
ercourages community involvenent throughout the Supefund respmse
process.

EPA's RCRA, Supefund and FPCRA Hotline, at (800) 4249346,ansnvers
guesions and referencesguidance perining to the Supdéund pogram.
The (ERCLA Hotline operatesweekdaygrom 900 am.to 6:00 pm,, ET,
excluding Federal holidays.

Emergency Panning Axd Community Ryht-To-KnowAct

The Supefiund Amendments ard Reautorizaion Act (SARA) of 1986
creaed he Emergercy Plaming ard Cammunity Right-to-Know Act
(EPQRA, dso known as SARA Title I1l), a gatute designed to improve
community access$o information alout chenicalhazads aml to fadlit ate the
dewelopmert of chemical energercy respanse péns by State aml local
governments. EPCRA required the essblishmert of State enmergercy
response canmissons (SERCs) responsible for coordinating cetain
emergercy respase adlvities am for appanting local energercy planning
committees LEPCs).

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

*EPCRA 8302 requires faciities to notify the SERC aml LEPC of the
presere d ary exrenely hazadous sulstance the list of suchsutstances
in 40 CFR Pat 355, ApperdicesA ard B) if it has suchsubstance n 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
ewert of a release equadg or exceedig the reportadequartity of aCERCLA
hazadous sulstance a anEPCRA extrenely hazadous sulstance.

*EPCRA 8311 and 8312equireafacility a which ahazadous clemical as
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defned by the Occupabnal Safety ard Heath Act, is presem 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 knownas 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 facilit ies included in SIC codes 20
through 39, which have ten or more enployees ard which manufacture,
process, or use spefied clenmicak in anounts greater than threshold
guartities, to submit anamual toxic chemical release eport. This report,
known canmonly as te Form R, covers releases am trarsfers d toxic
chemicals to various facilit ies and environmental media, and dlows EPA to
compile the retional Toxic Rekase hventory (TRI) daibase.

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

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

Clean Water Act

The primary 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 nation's suface wagrs.
Pdlutants regulated urder the QNA include ‘priority” palutants, including
various toxic pdlutants; "conventiond” pdlutants, such as biochemical
oxygendenand (BOD), total suspeded sdids(TSS), fecalcdiform, oil ard
grea®,and pH;ard "non-conventional” pdlutants, including any pdlutant not
idertified as eher conventional or priority.

The CWA regulates loth direct ard indirect discharges. The Natonal
Pollutant Discharge Elimination System (NPDES) program (CWA 85(2)
controls directdiscrarges nto navigalde waers. Directdischarges @ "point
saurce” dsclarges ae from saurces suchas ppes ad sewes. NPDES
pemits, issued B either EPA or anauthorizedState (EPA hasauthorized 42
States b admnister the NFDES program), contain industy-speciic,
technology-based and/or water qudity-based limits, and establish palutant
monitoring requirements. A facilit y that intendsto dischargeinto the nation's
waters must obtain a pemit prior to initiating its discharge A pemit
applcant must provide quattative 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.
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A NPDES pemit may dso includedischarge limits based on Federa or State
water qualty criteria or stardards, that were desgnedto protect desgnated
usesof surface wagrs, suchassuppating aquaic life or recreaton. These
stardards, urlike the techological sardards gererally do not take into
accaurt tecologicalfeashilit y or costs. Water qudity criteria and sandards
vary from State to State, ard site to site, depewuling on the use @ssfication
of the receving body of water. Most States bllow EPA guideines whch
propose aqudt life ard human heath critenia 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 applcaion regulatons. These egulations require that
facilities with the following storm water discharges apply for an NPDES
pemit: (1) a dsclarge assoiated wih industial acivity; (2) a dscherge
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 wager
qudity sandard or is a sgnificant contributor of pollutants to waters of the
United Sates.

The term "storm water dischergeassaeiated wih industial acivity” mears a
storm water dischargefrom one of 11 categories of indugrial activity defined
at40 (FR 12226. Six of the categaies are defined 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 facilit y is subject to the sorm water pamit
application requirements. If any activity at afacility is covered by one of the
five narrative caiegaies, storm water discharges fom those areaswhere the
actvities 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 dertified Elow. To determine whether a
paticular facilit y falls within one of these categories, consult the regulation.

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

Category ii: Facilities classified as SIC 244umber and wood produds
(except wood kitchen cabinets); SIC 26paper and dlied produds (except
paperboard containers and produds); SIC 28-chemicals and dlied produds
(exceptdrugsard pants); SIC 291petroleumrefining; ard SIC 311{eater
tanning and finishing.

Category iii: Facilities chssiied as 8 10meta mining; SIC 12<coal
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mining; SIC 13-oil and gas extraction; and SIC 14-onmetallic mineral
mining.

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

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

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

Category vii: Steam dectric power generating fecilit ies.

Category viii: Facilities classified as SIC 40-ailr oad transportation; SIC41-
local pasenger tramsportation; SIC 42+4rucking ard warehousng (except
pulic warehoudng ard storage) SIC 43-U.S. Postal Sewvice; SIC 44-water
tramsportation; SIC 45-transportation by air; ard SIC 5171petoleumbulk
storage sations ard terminals.

Category ix: Sewage teatment works.

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

Category xi: Facilities classified as SIC 20<food and kindred produds; SIC
21+obaccoproducts; SIC 22+extile mill producss; SIC 23-appael related
products, SIC 2434wood kitchen cabnets manufacturing; SIC 25furniture
ard fixtures SIC 265papeboard containers ard boxes; SIC 267-converted
pape and pgoeboard produds, SIC 27-rinting, publishing, and dlied
indudries; SIC 283-drugs SIC 285yants, varnishes, lacquer eranels, 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 (exceptfabricated gructural metal); SIC
35-4ndudrial ard canmercia machnery ard camputer equpmert; SIC 36-
electronic ard other electical equpment ard camponerts, SIC 37-
tramsportation equpmert (exceptship ard boat building ard reparing); SIC
38-measuring, analyzing, and controlling instruments; SIC 39-miscellaneous
manufacturing indudries, ard SIC 42214225puldic warehousng ard
storage.

Pretreatment Program

Another typeof discharge that is regulated ty the CWA is one that goesto
a pubicly-owned treamment works (POTWS). The national pretreament
program (CWA 8307(b)) controls the indirect discharge of pdlutants to
POTWs by "indudrial users." Facilities regulated under 8307 ) must meet
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celtain pretreament stardards. The goal of the pretreaiment program is to
protect municipal wasewaer treatment plarts from damegethat may occur
when hazadous, toxic, or other wases ae dscharged nto a sewelisystem
ard to protectthe qualty of dudge geerated by these pharts. Dischargesto
a FOTW are regulated pimarily by the FOTW itsef, rather thanthe State or
EPA

EPA has dewdoped tchmology-based sardards for indudrial users of
POTWs. Different stardards appy to existing ard new saurces wihin each
catgay. "Categaical' pretreaiment stardards appkabe to anindusty on
a nationwide basis are developed by EPA. In adition, another 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 authorizedto implement either the NFDES
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 fadlit ies that could reasonably be
expected to discharge oil in harmful quantities prepare and implement more
rigorousSpill 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 cantingercy plars (40 GFR Pat 300) ard 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 ofWater, at (202) 2605700,will dir ect calleswith quesions
about the @VA to the appopriate BPA office. EPA also maintains a
bibliographic databas of Office of Water publications which can be
accesed through the Gound Water and Diinking Water resource centerat
(202) 260-7786.

Satk Drinking Water Act

The Safe Drinking Water Act (SDWA) mandats hat EPA esgblish
regulations to protect human heath from contaminants in drinking watr.
The law authorizes BPA to dewelop rational drinking water stardards ard 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 hasdeeopedprimary and secandaty drinking waker sardardsunderits
SDWA authority. EPA ard autorized Sates effiorce e primary drinking
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water standards which are, contaminant-specific concentration 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 gals, armd maximum contamnart levels
(MCLs), which are erorcealte limits set as close to MCLGs as possible,
considering cost and feasibilit y of attainment.

The SDWA Underground Injection Control (UIC) program (40 CFR Pats
144-148)isa pemit programwhich protectsundemground sourcesof drinking
water by regulating five classes of injection wells. UIC pemits include
design, operating, inspection, and manitoring requirements. Wells used to
inject hazadous wases nust also comply with RCRA corrective 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 sole or principal saurce d drinking watr for a gven
area,and for a Satedimplemented 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 SDVA sandads The Hotline
operatesfrom9:00a.m.through5:30 pm,, ET, excluding ederal holidays

Toxic SubgncesControl Act

The Toxic Qubstances Catrol Act (TSCA) grarted EPA authority to creae
a regulatory framewark to callect data on chemicak in order to evaluate,
assesgnitigate, ard cantrol riskswhich may be posed ly their manufacture,
processang, ard use. TSCA providesavariety of control methods b prevert
chemicak from pasing urreasmale risk.

TSCA stardardsmay appl 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 AIMN must idertify the chenical ard provide
available information on heath ard ervironmenta effects. If awailable daa
are not suficiert to ewaluat the clemcak efects, EPA can impose
restrictions perding the dewlopment of information on its heath ard
environmenal effects. EPA canalsorestrict significart new uses échenicalk
based upao faciors suchas te piojected volume ard use 6 the chemical
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Clean Ar Aa

Under TSCA 86, EPA canban the manufacture ar distribution in commerce,
limit the use, require labeling, or place aher restrictions on chemcak that
pose umea®nable risks. Among the chemicak BPA regulates umler 86
authority are aslestos, chorofluorocamons (CFCs), ard pdychorinated
biphenyls (PCBS).

EPA’'s TSQA Assistance hformation Sevice, at (202) 5541404, ansvers
guesionsanddistributesguidance pedrining to Toxic SutiancesControl
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 © “protect ard 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 a variety of mechanisms. Under the CAAA, many
facilitieswill be required to obtain permits for the first time. State and local
governments oversee,manage, ard erforce nany of the requirements of the
CAAA. CAA regulationsappear a 40 CFR Parts 5099.

Pursuant to Title | of the CAA, EPA has eséblished rational anmbient air

qudity sandards (NAAQSS) to limit levels of "criteria pollutants,” including

caibon monoxide, lead,nitrogendioxide, paticulate metter, VOCs, ozone,
ard sulfur dioxide. Gearaphic areas hat meet NAAQSs for a gven

pollutant are chssiied as @ainment areas;those that do not meetNAAQSs
are chsified asnon-attainment areas Under section 1100f the CAA, each
State nustdewelop a State Implenertation Plan(SIP) to idertify saurces @

air pdlution ard to determine what reductons ae required to meetFederal

air qualty gardamds. Revised NAAQSs for paticulates ard ozone wee

proposed n 1996 ad will become effective in 2001.

Title lalsoauthorizesEPA to estblish New Surce Rerformance Sardards
(NSPS$, which are rationally unform emission sandardsfor new stationary
sourcesfalling within paticular indudrial categories. NSPSsare based onthe
pollution control technology awailable o that caiegay of industial saurce
(see 40 CR 60).

UnderTitlel, EPA estblishes and erforces Naitbnal Emissbn Stardards for
Hazadous Ar Pollutants (NESHAPS), nationally uniform stardards aiented
towards controlling paticular hazadous ar pdlutants (HAPs). Title |,
section 112() of the CAA further directed BPA to dewelop a st of sources
that emt ary of 189 HAPs ard to dewelop regulations for these caegaies of
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sources To daie EPA haslisted 174 caggaiesard developed aschedulefor
the establishment of emisson sandards The emission sandards will be
developed for bath new and existing ources based on "maximum achievable
control techology" (MACT). The MACT is deined as he caitrol
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 pertains to mobile saurces,suchas cas, trucks, buses,
ard plares. Rebrmulated gastine,aubmobile pdlution control devices,ard
vapor recovery nozzles o gas pums ae a ew of the mechansms EPA uses
to regulate nobile ar enissbn saurces.

Title IV of the CAA estblishes a suur dioxide ntrous oxide ennssbns
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 1990creaedapemit program for al "major sources

(and certain other sourceg regulated urderthe CAA. Ore pupose of the

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

programs in accadarce wih guidarce am regulations from EPA. Orce a
State program is gpproved by EPA, pemits will be issued and manitored by
that State.

Title VI of the CAA isintended b protectstratospheric ozone by phasing out
the menufacture o ozone-depkting chemicak aml restrict their use ad
distribution. Production of Clas | subgances including 15 kinds of
chlorofluorocarbons (CFCs) and chloroform, were phased out (except for
essential useg in 1996.

EPA's Control Technology énter, at (919) 5410800, providesgeneal
assistance and indrmation on CAA sandards The Statogpheiic Oodne
InformationHotline,at (800)296-1996,providesgeneal informationabout
regulations promulgated underTitle M of the GAA, and BPA's EPCRA
Hotline, at (800) 5350202, ansvers quesions about accidental elease
prevention underCAA 8112¢). In addition, the Technology &nder
Network Bulletin Board System (modam access (919) 5415742) includes
recent @A rules EPA guidance documentand updatesf EPA activities
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VI1.B. Industry Specific Requir ements

The aeospace ndusty is affected ly seweral mgjor federa ervironmental
statutes.A sunmary of the mgjor federal regulations affecting the aeospace
indudry follows. Other resourceswhich are u®ful in understanding indugry
speciic requirements ae:

1. The Pant ard Coatings Resource Genter webpage
(http://www.pantcerter.orq)
2. The Sef Audit & Inspection Guide; For Facilities Conduding
Cleanng, Prepagntion, ard Orgarc Caating of Metal Parts, puldished
by the EPA.
3. Cdlifornia BPA Air ResourcesBoard Web Pages
Compliance Handbooks and Pamphlets
 http://www.arb.cagov/cd/cap/lardbks.htm
Compliance Training Courses
» http://www.arb.cagov/cd/training.htm
» http://www.arb.cagov/html/all.htm

Resource nservation and Rcovey Act (RCRA)

The Reurce Conservation and Recwery Act (RCRA) waseracted n 1976
to addess poblems related to hazadous aml sdid wase nanagenent.
RCRA gives BPA the auhority to estblish a ist of sdid ard hazadous
waskes aul to estblish stardards aml regulations for the treaiment, storage,
ard disposal of thesewases. Regulationsin Suhtitle C of RCRAaddress be
idertificaion, gereration, trarspattation, treatment, storage,ard dispasal of
hazadouswades Thes regulations are found in 40 CRR Part 124 anl 40
CFR Parts 260279. Under RCRA, persons who gererate waste nmust
determine wiether the wase is defned as std wase a hazadous wasg.
Solid wasesare consdered razadous wases f they are listed by EPA as
hazadous a if they exhibit characteristics d a razadous wase: toxicity,
ignitability, corrosivity, or reactvity.

Some wastes paentialy gererated ataenospace adlit iesthat are considered
hazadous wagesare listed in 40 CFR Part 261. Some of the handling ard
treament requirements for RCRA hazadous wase gemrators are covered
under 40 (FR Pat 262 awm include te following: deermining what
congtitutes aRCRA hazarous wase (Subpart A); manifesting (Subpart B);
packagng, labeling, ard accunalation time limits (Subpart C); and record
keepng ard reporting (Subpart D).

Several common aepspace nanufacturing operations have the pdential to
gererate RCRAhazadous wases. Some of thesewasesare dertified kelow
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by process.

Machining and Other Metalworking
*Metalworking fluids cottaminated wih oils, pherols, creosd, akalies,
phosphorus compounds, ard cHorine

Cleanng ard Degeasng

*Sdverts (FO01, F002, F003, F004, FO05)

*Alkaline ard Acid Cleanng Sdutions (D002)
*Cleanng filter dudgeswith toxic metal concertrations

Metal Plating ard Surface nishing ard Prepaation

*Wastewaer treatment dudgesfrom electroplating operations (FO06)
*Spen cyande phting bath solutions (FO07)

*Plating beth residuesfrom the lottom of cyaride phting beths (FO08)
*Spert stripping and cleanng beth sdutions from cyande phting operations
(FO09)

Surface Pepantion, Painting ard Caating

«Pant ard pant containers containing pant dudgeswith solvents or toxic
metals concertrations

*Sdverts (F002, FO03)

sPaint chips wih toxic metal concertrations

*Blasing media catamnated wih paint chips

Aerospace manufacturing and rework facilities may aso generate used
lubricating oils which are regulated under RCRA but may or may not be
consdered a lazadouswage (40 CHR 266)

Many aeospace &adlit ies sore somehazarous wases atthe fadlit y for more
than 90 days, and are therefore, a sorage facility under RCRA.  Storage
facilit iesarerequired to haveaRCRAtreament, storage, ard disposal fadlit y
(TSDF) pemit (40 CRR Part 26234). Some aewspace adlities are
considered TSDF facilities and therefore may be subject to the following
regulations covered urder 40 GFR Pat 264: caitingency plars ard
emergercy procedues (40 GFR Pat 264 Subpart D); manifesting, recad
keepng, ard reporting (40 GFR Pat 264 Sulpart E); use ad managenent
of containers (40 CFR Pat 264 Subpatt |); tank systens (40 CFR Pat 264
Subpartt J); surface mpoundments (40 CRR Part 264 Subpart K); land
treatment (40 CRR Part 264 Subpart M); correcive acton of hazadous
wade relea®s (40 GFR Pat 264 Supart S), ar enissions sardards for
process ents d processeshat process o gererate hazadous wases @0
CRR Part 264 Subpart AA); emssions stardardsfor leaksin hazadouswage
handling equpmen (40 CFR Pat 264 Supart BB); ard emssions sardards
for containers, tanks, ard suface mpoundments that contain hazadous
wades(40 CFR Pat 264 Supart CC).
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Many agospace ranufacturing ard rework fadlit ies are aso subject to the
underground gorage ank (UST) program (40 CFR Pat 280). The UST
regulations apply to facilities that store ether pdroleum produds or
hazadous sulstances €xcept hazadous wase) iderified urder the
Comprehensive Environmental Response, Compensation, and Liability Act.
UST reguations addess deginstardards,leak de¢cton, operating pracices,
response to releases, financial responsbility for releases, and closure
stardards.

A number of RCRA wases tave beenprohibited fom land disposal urless
treaed b meetspeciic sardards inder theRCRALand Disposal Restiction
(LDR) program. The wases cwered by the RCRALDRSs ae listed in 40
CFR Pat 268 Supart C ard include a mmber of wages that could
potentially be gererated at aenspace manufacturing fadlit ies. Standardsfor
thetreatment ard storageof restricted wasés ae desabed in SubpaitsD arnd
E, respecively.

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
1986 GARA) provide the lesic legalframewark for the federal “Superfund”
program to cleanup alandoned hazadouswage stes (40 CRR Part 305)
Metals ard metal compounds often found in the aeospace mdusty’'s ar
emssons, water discharges,or waste shipments for off-site disposal include
chromium, mangarese alumnum, nickel, copper, zinc, ard lead. Metals are
frequenly found at CERCLA's problem stes. WhenCongress ordered EPA
ard the Rublic Health Services Agercy for Toxic Substances ad Disease
Regstry (ATSDR) to list the hazadous sutstancesmost commonly found at
problem sites ar that pose he greatestthreatto human heath, lead,nickel,
ard aumnumwere al included.

Titlelll of the 1986 SARA amendments (also known as Emergency Response
and Community Right-to-Know Act, EPCRA) requires al manufacturing
facilities, including aerospace #cilities, to report annud information to the
pulic about over 600 bxic substancesaswel asrelea® of these substances
into the ervironmert (42 US.C. 9601) Thisis known asthe Toxic Relea®
Inventory (TRI). EPQRA aso establishes requirements for Federal, State,
ard local governments regarding energercy plaming.

Clean Ar Ad (CAA)

Unde Title Il of the 1990 dean Air Act Amendments (CAAA), EPA is
required to dewelop raetional emisson gardards for 189 lazadous air
pollutants (NESHAP). EPA is developing maimum echievable control
technology (MACT) stardards for al new ard exsting sairces.The National
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Emissbn Stardards or Aerospace Maunfacturing ard Rewak Fadlit ies (40
CFR Pat 63 Sulpart GG) werefinalizedin 1996ard apply to major source
aelospace manufacturing ard rework facilities. Facilit ies that emit ten or
more tons of any one HAP or 25 or more tons of two or more HAPs
combined ae ngor saurces, ard therefore ae sulpect to the MACT
(NESHAP)requirements. The MACT requirements apply to solvent cleaning
operations, primer ard topcaat applcation operations, depanting operations,
chemical milling maskant application operations, and handling and sorage of
waste. The standardsset VOC emissionsand content limit sfor different types
of sdverts, chemcal stippes ard caatings. In addtion, performance
standards are set to reduce ills, leaks, and fugitive emissions. Aerospace
facilit ies may dso be subject to National Emissions Standardsfor: Chromium
Emissons From Hard and Decorative Chromium Hectroplating and
Chromium Anodizing Tanks (40 CFR Pat 63 Sulpart N) if they perform
chromium dectroplating or anodizing; and Halogenated Solvent Cleaning if
they operate a sévert cleanng machine usng a talogereted HAP sdvert.
These NESHAPS require emission limits, work practice sandards record
keepng, ard reporting.

Unde TitleV of the CAAA 1990 @0 CFR Pats 70-72) al of the applcable
requirements o the Amerdmerts are integrated into one federal renewable
operating pamit. Facilities defined as "major sources’ under the Act must
appl for pemits within one yearfrom whenEPA appoves te state pemit
programs. Since nost state piograns wee not appoved uril after
November 1994, Title V pemit applcatons, for the nost pat, beganto be
due nlate 1995. Due dagsfor filing complete applications vary sgnific antly
from state to state, basedon the statusof review ard appioval of the sate’s
Title V program by EPA

A facility is designated as a mgor source for Title V if it releases a certain
amount of any one of the CAAA regulated pollutants (SOx, NOx, CO, VOC,
PM,,, hazadous ar pdlutants, exrenmely hazadous sulstances, ozone
depleting substances, and pollutants covered by NSPS$ depending on the
region's ar qudity category. Title V pamits may set limits on the amounts
of pdlutant emssons; require ermssons nonitoring, ard recad keepng ard
reporting. Facilities are required to pay an annud fee based onthe magnitude
of the facility's potential emissions. It is estimated that as many as 2,869
aerospace adlit ies will be designated as mgor sources and therefore must
appl for a Title V pemit.

Under section 112(r) d CAA, owners and operators of sationary sources
who produce,process handle, or store sutstanceslisted under CAA secton
112(r)(3 or any other extremely hazadoussulstance rave a “gereral duty”
toinitiate spediic actvities to prevert ard mtigat acaertal releases Since
the gerral duty requirements appy to sationary sourcesregardless of the
quantity of substances managed at the facilit y, many aerospace nanufacturing
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and reworking fecilities are sulject. Activities such as identifying hazads
which may resut from accdertal releases usg appopriate hazad
assessment techniques; designing, mantaining and operating a safe facilit y;
and minimizing the consequences of accdertal releasesfithey occur are
considered essential activitiesto satisfy the general duty requirements. These
statutory requirements have beenin affect since he passagef the CleanAir
Act Amerdmenrtsin 1990. Althoughthere is no list of “extremely hazadous
sulstances; EPA’sChemicalEmergercy Prepaedress anl Prevertion Office
providessome guidarce atits welsite: Htp://www.epagov/swercepphtml.

Also under section 112(r), EPAwas required to develop alist of at least 100
sulstances hat, in the ewert of an accdertal release,could cause death,
injury, or serous aderse efectsto human heath or the ervironmert. The list
promulgated by EPA is contained in 40 GFR 68130 anl includesacutly
toxic chemicak, flammable gases atwvolatile flammable liquids,ard Division
1.1 high explosive substancesaslisted by DOT in 49 GFR 172101. Under
section 112(r)(), facilit ies handling mare than a threshold quantity (ranging
from 500 b 20000 pounds) of thee substancesare subjectto chenical
accdent prevertion provisonsincluding the dexlopment ard implementation
of a risk managenent program (40 CFR 68.15068.220). The requirements
in40 GFR Pat 68 kegin to gointo effectin June 1999.Some of thechermricals
onthe112(r) Ist could be handled by aerospace nanufacturers ard reworkers
in quarities greaer thanthe threshold values.

Clean Water Act

Aerospace ranufacturing ard rework facility wastewater released to surface
watersisregulated under the CWA. Nationa Pollutant Discharge Elimination
System (NPDES) peamits nust be obtained © discharge wastewater into
navigalle watkrs (40 Pat 122) Fadlitiesthat dischargeto aPOTW may be
required to meet National Pretreaiment Stardards for some contamnarts.
Gererd pretreaiment sardards appling to most indugries discharging to a
POTW are desribed in 40 G-R Pat 403. In addtion, effluert limitation
guideines, new saurce peformance sardards, pretreaiment stardards for
new saurces,and pretreatment stardards or existing sairces may appy to
same aeospace manufacturing ard rework fadlities that carry out
electroplating or mea finishing operations. Requirements for the
Electroplating Pant Saurce Gategory ard the Metal Finishing Pant Saurce
Category are listed urder 40 GFR Pat 413 awml 40 FR Pat 433,
respecively.

Storm weter rules require certain facilit ies with storm water discharge from
ary one d 11 caegaies of indudrial acivity deined in 40 GFR 12226 be
subect to the sbrm water pemit applcation requirements (see fction
VI1.A). Many aerospece facilit ies fall within these categories. To deermine
whether aparticular facilit y falls within one of these categories, the regulation
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should beconaulted.

VI.C. Pending and Proposd Regulatory Requir ements

Clean Water Act

Clean Ar Aa

Efflu ent limit ation guiddines for wastewater discharges from metal produds
ard machnery (MP&M) indugries are keing developed. MP&M indudries
have beendivided nto two groupsthat originally were to be covered urder
two separate phases of the mulemaking. Effluert guideines for Phase |
industies ard Phase | industies (whichincludes he aeospace ndusty) will
now be covered urdera sngle regulation to be proposed n October 2000 an
finalized n Decenber 2002. (Steven Gel, U.S. EPA, Office d Water,
Engineering and Analysis Division, (202)2609817, emil:
gei.steve @epanail.epagov)

In Decener 1997,EPA pulished Cantrol Tecmique Guieines(CTG) for

the caittrol of VOC enissbns from coating operations at aeiospace
manufacturing ard rework operations. The CTG was ssuedo assst states
inaralyzing and determining reasmaly available cantrol techmology (RACT)

stardards or mgjor saurces & VOCs in the aeospace nanufacturing ard

rework operations located wihin ozone NAAQS ronattainment areas. EPA

estimates that there are gpproximately 2,869 &cilit ies that could fal within

this caegay. Within one yearof the pullicaion of the CTG, states nust
adopt a RACT regulation a least as stringent as the limit s recommended in
the CTG. Under Secton 183()(3) of the AeanAir Act, EPA is required to

issudhe CTG for aeonspace cating ard sdvert applicaionoperationsbased
on “best awailable caitrol measues” BACM) for emissons of VOCs.
(Barbara Driscall, U.S. EPA, Office d Air Qualty Plaming ard Sardards,
(919)5410164)

Several National Emissbn Stardamds fr Hazadous Ar Pollutants
(NESHAPs) relating to the aeospace ndusty are being deeloped for
promulgaion by November of 2000. They include: Rocket Engine Test
Firing, Engine Test Facilities, Miscellaneous Metal Parts and Produds, and
Plasic Parts ard Products. (Contact Inthe US. EPA Office d Air Qualty
Planning and Standards, George Smith for information pertaining to the
former two, (919641-1549;ard Bruce Moore for the latter two, (919)641-
5460)

Secbr Notebook Project 91 November 1998



	Chapter I. - III.
	IV. Chemical Release and Transfer Profile
	V. Pollution Prevention Opportunities
	VI. Summary of Federal Statutes and Regulations
	Chapter VII. - Chapter IX.

