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rThe information included in %his report include
regLlations ¢r policies that were proposed or promulgated as of
Jantary 1, 1981 by the U.S. Environmental Protection Agency zand
cther federal agencies Because the regulations and policies
Cescribed are subject to differing interpretations and their
status may have changed since January 1, 1981, the reader is
cautioned to view the materials in this light. 1In addition,
“hig repcrt is not intended to be a comprehensive up-to-date
liscing of all regulations or policies, but rather should be
used =0 retrospectively unders<and how agencies designate
chemical substances. The contents ¢f this repcrt were prepared
under contract to EPA and, though reviewed by EPA and other
acency staff, this review does not necessarily reflect the
views and policies of the U.S. Envircnmental Protection Agency
nor “hose ¢f the other federal agencies whose authorities and

egulazions are reviewed.



A mejor factor that contributes o rntegration ol ZPA
25 well as 1nteragency activities on chemiczls .s under-
standing the purposes and major objectives Thatl must be
considered by each statute when designating chemicals Zor
regulazion. Because of the numerous statutes znd regulati
with differing purposes that designate hazardous materizls
wastes or substances and toxic pollutants or substances,
coniusion often results.

The purpose of this Iour volume study Iis o lay cut =
xetv fzctors reguired by the statutes and their implementin
regulaticns that must be considered when designating chemi
The document serves as 2 ready reference to those Iaced w:
designing as well as complving with federal regulatory
actions regarding chemicals.

Wazl. Yol

Vvalter W. hovalick, Jr.
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z FURPCSI OF THE RIPCRT
The purpese of this four volume report is to provide InfsrmaTion 2nd

analysis useful in Zestering Tra- and Lnteragency cocriingtion on ha
designazticon ¢f chemicals for cegulztion. Tris study examines both the
Tatutsoy gritesia for desigmaticn and clessifying hacarsas and the
designaticn c¢f chemiczl substances in proposed or final zeguleticns, as cf
canuery I, 1981. It places & large number of statutory provisicns into a
commen perspective and attempts to make them understandable

serves as 2 baseline document for EP
che Office cf Pesticides and Toxi
designing and facilitating the devexo:ﬂen: o
chemicals' across the Envircnmental Protection Agency

craw on bhe authorities of all the appropriate statu

Ailr Act; Clean Wazer Act; Rescurce Conservaticn fd

D:;nk;ng water Act; Toxic Substances Contzol Act; rac

Fungicicde and Redenticide Act; the Marine Protection Res

Act; and the Comprehensive Znvircaomental Resztense, Compe c

dcT. All of these acts, in addition to Acts administered 5v the Jccupatiznal
Safety and Health adminiscraticn, Consumer Product Sefety Commissicn, Seed and
Orug administraticn, Food Safety and Quality Service ¢f the Depeartment 2fF
agrzculture, Department of Transportstion, and Nucisar Regulateory Commissicn,
are rnclucded in the anzlyses and rceviews comprising this repess.

zZ CRGANTZIATICON

. Volume 1 -~ I;trocduction, Beckground, and Cemparative
- Analvses
. Volume 2 -~ EZPA-Related Statutory and Regulazery
Reviews

. Volume' 3 -~ Other Agency Statutery and Regulasery
Reviews

*  Volume & -~ Chemical Desigmation Matrix

In Volume 1, the purpose and goals of the study are explained, the szcoe
I werk 15 specified, ana the tecnnicai approac _vze s c
signation s desc::be: Veclume 1 includes a czmpasa

TETUISTY suth ilzes cescribed in Veiumes ZI and 12D fcr the designatizn of

w MO
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. Designation of texic chemicals by 1on°ove*ﬁmen:al
groups, such as the National Fire Przotaction
Asscciation or the Asscciat:ion of Ame:*'an Ra;l::ads,
is not included iz the scope of the szud

Finally, it was not feasible to conduct an in-depth z2nzlvsis of all ke
‘regulations designating or aaming clemical substances As:de frzm zhe
absoluZza numbers c¢f substances ianvelvad, other complicating Zactors inciude
differeances in statutory criteria for designaticn; varidaticns in the laval oI
hazardeus sresancad by the same substance :n diferent envirsnmenzzl mec:iz;
incensistent use.cs identifisrs and naming conventiens; varying sTisTiiias
among tihe differantz regulatory programs; and varying levels of sciantific
uncerzainty ragarding risk petential of chemicals.

Taerafors, the analysis of chemical subdstancaes designaztad 5y name far
regulacion by Januazy 1, 1981, cagkes the form of e discussusn of kay issuss
ané preblems using specifiz examples as :illustratiens. The discuss:ien is nes
exhaustive. In mosh cases, tle examples used were derived from zxe crTsation
and raview ¢f 2 Tmatrix” (prasanted iz Volume &) wiaich collacss zhe virious
substances designaced.

In cezazrast, th2 analysis of hazard clzssificatisns and associazed fasting
raguirements is more gczprallensive. Again, cnly hazard classificztions
proposad by January 1, 1981 aze included, wizh the exception of the TSH:
labelling standard which was bDoth proposed and withdrawn during Janmuary of
1931; it :s included im the analysis for informatiscn oaly. Tes:ting
requirsments which are overt of hazard class:ficas:ions arz agalrzad; acwaver,
many other specific tasting standards exist wnach did not fall withwn the
scope of this contract. )

To insure  accuracy, the statutcery and regulatsry
Volumes I, II and III were subjeczed U3 IPA and other
comment. The contractor raviews and cenclus:iens, however,
reflect zhe views and policies of zhe U.S. Zavironmental
of the cther faderal agenciss whese autheritics and regula

.\v

S,
QESULA aN

IV. STATUTCRY LATCRY

AND

Follewing is an overview o

discussed iz dezail in Velume
A. Szazutorr Analvsis

Jesplte many specific variatiocns in statutory language
provis.ons reviewed for the reporsT, certain Ioncepts rscccu
tezhnical and econemic factors all plar imperant roles a1
regulatery autler:isy to designate and regul:zze chemicals.
the Key statutery srovisions of the lLaws imcluded in tae s:

e,

Tudy whwLol arcs
cf over 30 distine:
T: <cisk, benai::z,
detaraining

The 3na.vsLs covarns
2Zdy, and zsns.cers
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g the problem. In other cases, the chemical definzitie

z faczors (e.g., size cutofifs for asbestos fibers) may cause
inconsistencies. Designzt:on, then, is 2z inherent

~seTTing, but mey alsc be a separate and iIndependent adminis
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Scazutervy Pusneses

. by

undzmenzal to an analvsis of statutory avthorities for cdesignating
hemical substances is a careful assessment of the purpeses for which the
tzzutes were develcped. Zach stazutory purpese directs the regulatory elfcr:
10 one or more particular concerns, and sets pricrities for actom pl shing <he
goals outl:ned in the statute. Such purposes may be explicit or implied. An
uaderstanging of the differences between statutery purposes is very useful in
<iempting to understand the differences in che legal autheorities Zct
des:gnaticn of hazardous substances.

In perzicular, notable differences exist ameng the coTe purpcses of the
I24 szazztes. The acts' purmeses range frem the bToad protecticn ¢ heal:in



and snvizonment (RCRA, CERCLA, TSCA) <o only auman heal:h (3ZWA) Tc crotaezicn
of 2 specific environmental medium (CAA, CWaA). The terms "restors,”
"improve,” and "enhance" umique to the CWA, CERCLA, and Caa imply 2 more
aczive govermment role than the term "protecz.” OCn the otner zaxnd, the
STATUTOCY purpose forms just one element in the analysis o zegulazory
authorizv. Volume 1 analyzes each purpose relevant o tealzll and safacy
egulation as it appears in the statute. I is notewortiay that znct 2.l
tatuzas explicizly state their purpose.
2. Definizicns of Harmful Substancas
Cne of the key factors shaping the regulatcry autncrity ¢ 2 statuzta is
the definition of thcse substances subject to designatisn and/sr segulatzcon
Agency authority is eflzctively cizcumscribed by these ceiiniticns
Vclume 1 compares the definiticns included 12 the scatuzas seviewed., Tle
analysis focuses on criteria used in definizicas <f nzrmful susstances, wharse
This is preovided (e.g., the RCRA de‘.n;:;on of hazaricus wastas) Whera 2
segarate categery Is not included in the statute, th : ioms 9f the
general catasgory of substances subiect o regulzticn @azarials’| unders
MPRSA, ''pesticides” under FITRA) are idemtifiad. Iz 2r case, a2
statutes typically include other provisicns and crisar g <asigmatiia oan
regulatiza to scme definizion ¢f harm tc be zvocided
3. Risk Criteria
Aftzer reviewing both the statutory authorities and scme of the case law
which accempt to incerpret these difficul: provisions, saverzl distinc:
asgects of this parameter were identified: (1) tvpe {cr mazniuds) of narxm
invclved; (2) degrse ¢f cercainty zegquired; (3) the requ.red causal czanect:is
between the substance, regulation, and the harm; (&) the probanil: iy of zhe
aarm (r.e., magnitude of the rzsk); aad (3) :he type ¢f risx subject =2
czntrel (e.g., unreasonable risk).
For cocnvenisence, the analysis groups these aspects ©f o133 a2 tihrse
par<s
(1) Twvpe of harm invoived, which is mcre or lass
explicitly described in the stazute and/cr suzsumed
under risk terms;
(27 Tvope of risk involved, which incluces zhe mazn:tuce
11 ; re of

1~
(i e., prooabilizy) ef the risk as well 3s zhe =v
zis® subject to cenirzl (e.g., unreascnzb

(3) Reauired nexus or connecs
regulatien, ane tie harm
described by stazu
uncertaiasv, ancé ¢
ancticipated, pese or prasanc,
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evaryv $TaTule LNCOIDCrates . of Zhese aspecus. And the statuzory
end Se amb: T tTimes. CJistinguishing these
may seem like 3 confusing
However, szatuzory
er approach
-
ticn anc standardi-setting
s Ior making decrsiuns as well
e lssuss, it is assent.al to
. bases foz dec.sicns,
. factors which must be considered, )
. factors whizh mav be considered, and
i factors which mav 1t be considered
-1 additien, the szatutes reviewed cofzz2n differ 2s to the amount of
protection or risk reduction cthey authcrize. Manv statutes refer enly to the
issuance ¢f standards ''mecessary,’ "adequate," "cesizadle” cor "suffizient" o
srotect the public health. Scme give mcre detailed zuidance (e.g., zmple
marg.n cf safety, no materia.l impairment of health). Others address this
issue by prescribiang particular factors as the basis for standard-setting (or
as matters for coms:iderzticn). These laws allow Zor the balancing of risk and
ccst considerations, as another way of establishing 2 level of prozecticn
Velume I identifies those provisions 2and distinguishes ameng risk, econom:ic
and cechnical bases for regulatory actions.
3. Integratiosn Dirsctives
The repert identif:ies legal provisicns concerning interagency zand
intraz-agency integration {e.g.. coordination, coceperatisn, csnsultatien) in
the desiznazion of hazardcus chemicals Zxperience with these provisicns and
with regulatory integration is limited. However, ther: is aneczdotal evicdence
which indicates that specific Congressional directives can facilitate the
sreomulgation ©f integrated regulation
B Segulatort Analws:s
There are two different wayvs that ciemical substances can be designated
and regulated. One apprcach is to identily and list specific chemical
substances in the applicable regulat:ens. The other zpproach is to idenziiy
the harziul characterzstics or effects (hazard classificaticn) which would
cualiify a chemical for regulation, leaving it up %o privite indusiTy To
getermine {(7est) which substancaes have such characteristics or effecus. while
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each approach has particular problenms, rngulabo ry programs fraguancly use seoth
approaches (e.g., RCRa, DOT FITRA).

1. Identification and Listing

.

In orcer to compile all varicus chemicals designatad, 3 cnemizal
“designation matrix listing those substances designated oy name Iin a2 l the
agency reguations which were seviewed was devised. In addition to listing a1l
chemicals, the matrix also highlights desigmation p*oblems. JiZfasrsnt naming
eccnvencicns, incsmpiete and cverlapping caemicsl £ by
dziferent TTeatzent of compounds and mixtures all 3

follow one substance thrcough several regulazion
cf chemiczls designated 2y Federal agenciss.

The c*.ma*y factors that detarmine which substances 2ars cdesignazad ira zthe
-eouxato'y author:isy emtadied in statutory risk ¢ a-ia and Iae avallasls
scientific evidence. Taus, it is difficult tc maks zmaly=izal infarencas fr-om
_he manzrix. Just because 2 substancs is listad doces 2ot mean 1T LS unsads 1o
all uses or exmosurss. Cenversely, fust becauss 3 SUSSTEnNces 2235 2o Tean
desiznatec doas not Tezn that 1t s safe in all uses or av¥ocsurss. The use
of or zze envirsament affected Dy a particular susstance @may setaTmina LIS
classificatiza. TFor _x.mp;-, a2 chemical in fged dyes may e class.i

ToXic, whereas the same ciemical used in gesticides may ¢t De.  Alsc
assumptions that agencies make concerning sisk assessmen 2 likel
These assumptions concern such issues as dose :ela:iansni;s nar

,
safaty, and mocdels of davwz extrapelation, and may affact which chemicals ara
designated as nazardeus. rinmally, the manner in which agenciss view exposures
levels to substances may vary. Some agencies may ccnsider tihe effaczts of
chemicals as addizive; other agencies ccasider the effects of siemizals
individually, as if humans were exposed T chem:icals wa the absance of ctlaer

eXpesure routes.

Despite the difficul:iies in compariag the desiana'ion of hazazdous
substances, the Zform of the matrix emghasizes several impertant 2spects of zhe
way agencies designate ciemicals.

. use of differi
and limited use cf svnonym for lL ted substances

The variety of naming conventicns would not necessasily
be a significant problem if the regulaticns themsalves

provided suitable cross-refarences s synenyms. Taav do
nct. Iz fact, tracing the regulazory status =7 a
parzicular chemical :s of:en guice difficul:s FWPCa 3327
regulaticns do net generally identify svnenvms, while WiCa
§311 regulazions de list all synenvms of each subsztancs,
whether taere are two names or five for cne chemica.
subsztance. IMTY regulations usually list only cne zame,
2Xxcert 1n a3 few Lnstiancas whers  TWO 13mes Ara .isTad. XA
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iZfering apprcaches to the designaticn or iacl
f compounds, iscmers, etc. and the treztment o

uncerzainty is the definitien (or lzack of a

A basic
definizion) of zhe werd "compocund.' An agency designazes 2
chemical, such as arsenzc, as hazardous, and then may or
may not list =r otherwise include its c¢ccmpounds, iscmers,
hydrates, or mixtures. (n the otier hand, the regulaticns
mey specify that the element or compound specifically
listed iancludes cther forms. ’

Agencies also give categcries special definitions that do not clearly
Zzllcw the cazegory name. FoT examp.e, under 0SHA 86b, "inorzamic arseniz”
includes "ccpper aceto-arsenate, and zll inerganic compeounds czntaining
arsen::z excepT arsine, measured as arsenic’ (29 CFR 191C.1018(b)). Copper
2cetc-zrsenate, in a Strict sense. Is ner an inorganic chemical, because It
cznzains organic carben. Arsine, on the other hand, weuld normal ly be
considered an inerganic atsenic ecmpeund. When comparing the OSHA designat:cn
with TW2CaA §211, waich alsoc covers inorgsnic arsenic ccmpounds, it is clear
zhe lztter does not utilize the same defi“i: on”as CSiHA.

Many regulations designate not only specif:c chemicals, bu:z also
ecistics of chemicals, as hazardous. The use cf characteristics or

c.ass:ficz2tions has several advantages. rirst of all, under these ruies, iz
is usually the responsibility of industry to test specific chemicals and

- - ) 1" .
mixTures of chemicals for dangerous properzies. Secendlv, this "generic

ch results in far more comprehensive coverage than li

n ince all mater:zals--nect jus: these materials .t

and have the resources 0 analyze--must de evaluated agz:nst e

izezia. TFineally, speciiving general types of dangers also provices
e

N

e ¢ the regulatiens. Labeling end handling reguirements zc
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frequently organized according to hazard so that subdstancas that zase sLazlzy
risks are treatad in similar fashion. In this way, hazzard clzisses mav
determine hew, as well as which chemicals ars regulated

o establishing generic hazard classificaticns agencies nave sat us 1)
sxacz, tastable catagories, (2) mores generzl descriptive z2efinizicns and, (3]
"in scome instances, ao definiticns at all. Pracise categories zhact zre
delineated >y standard phys:ical, chemical or Siclegical zests, such zs
flash-point ranzes, appear %o De the mos<t useful In many casas, agwavarz,
=hers are no reliable or comprehensive Zests that covar 211 of tne sulstanzas,

<hat, Zcr proper handling, should be grsuped 12 cne catzagery

The different agencies, mandates, and metiods have rasulted In <diifering
classificacions, :es::.g requirements, and test levals that regulztad tacdusss
aust satisiy. Some attempts have been made g coerdinate regulasticns; Iar
instance betwean EZPA under RCRA and ICT under {“*A ‘Yowaver, arffarances
2xist botl ameng and within different agencies programs Cne izpcrtan:
reasen for this is the fact that each ragulaticn contrsls a 2iiferant <voe of
exXposura=--a characteristic which is hazarzdous in cne aedium (e , cSSnmsumer
products) may not be deemed hazardous ia ancther Zor which publ:ic axctesurs is

smaller (e.g., solid waste).

The analysis in Volume 1 sheows the kinds <¢f class:id

“ficzTion used and whaz
tasts must be satisfied. Hazard categeries (ancd associztad testing
Tequiraments), -ha: have besn establ:sted by saven diffarsnt agenc:ss undaz
ninleteen sagarita statutes are reviewed. The analvsis covess the follzwing
generic hazardous classifications:

. Toxiz Substances

. Fire Hazazd

. Corrosive Hazards

. Reaczive Hazards

. Radicactive Haczards

. Other Hazard Classificacions
Vclume I reviews each of .nese classifications, discusses the cr-izaria z2nd
testing required, and identifies similarities and <iffarences. TFor axample,

. the same tests for metal corrosicn are used by IPA

and DCT

The zwo regulations which cover metsal corrosicn reguire idenzizal stael
corzesion Cests. The RCRA test was taken directly from DCT Hazaraous
Materizls rules after EPA determinad that tbe A enc?'s "sencarz accusz

'

contaizer damage is identical to that of DOT

o
“t
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environment (e.g., transpertation conditions, disposal concern
chemical properties) c¢ften prevent identical chemical lists, »
standards, etc. These differences can be appropriata. On the
this report attempts to identify potential incomsistancies Zor
censideration as opportunities for better inmtegration.
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: " QVERVIZIW OF THE STUDY

-

Statutory autherities Zor designating chemical substances Ior govermment
:egu;a:;cn are scattered among many federal laws and regulatery agencies. The
purpose of this report is to review and analyze all these laws, focusing on
the specific statutory criteria and regulatory requirements fcr des:gnating
chemical substances

The repert is organized into four velumes:

. Volume 1 -~ Executive Summary, Backgrouad and
Comparative Analyses

. Volume 2 -- EPA-Related Statutory and Regulatory
Reviews

. Volume 3 -~ ther Agency Statutory and Regulatory
.Reviews

. Volume & -~ Chemica. Designation Matrix

In addition o an executive summazy, Volume 1 ccotains an overview of the
study, a discussicn cf its purpose anc the approach used, background
informaticn, the statutory analysis, the regulatery analysis, and an appendix
containing schematic diagrams of key laws. The statutory and cegulatory
analyses compare and contrast material compiled im <the statutory and
regulatory reviews comprising Volumes 2 and 3.

Volume 2 reviews statutory provisicns and regulatory reguirements
relating te the Envirommental Protection Agency's desigmazion of chemical
substances for regulation. The following EPA authorities are reviewecd:

¢ Toxic Substances Control Act

. rederal Water Pol}ut%on Controli Act

. Sefe Drinking Water Act

. Marine Protection, Researzh and Sanctuaries Act

. Rescurce Conservation and Recovery Act

. rederal Insecticide, Fungicide, and Rodenticide Act
i Clean Air Act

. Camprehensive Znv:rommental Response, Compensation and Liability
Act ‘



Velume 2 complements Volume 2's coverage of ZP4 authorities v ceviewing
relevant ncn-IP4 statutzes and regulations. The Zollowing agencies ' SI2TUTOTY
agthesity o designate and reg:alave chomncal substances are reviewed:

¢ Cczupetional Safetzy and Healtzh Administratien

. Depeztment of Tramspertaticn/Unized Startes Coast Guard
. Food and Drug Admizistration

¢ United Stazes Depaztment cf dgricultur

. Consumer Product fafery Commission

. Nuclear Regulatory Commissien

The statutory and regulatory reviews in Volume 2 and Volume 3 facus on
the crzteria used to desigumate chemicals for regulatiecn. For example. the
designation 2f some chemicals may be based on human toxicity, whereas other
chemzcals mav be designated hecause ~F their toxicological effects on aquatic
srgao.sms. the role of sccmomic and techncelogical factors in designauion and
standard setting is considered as weil. The reviews alsc specify which
chemical substances are designated sgulation under the various statutery
authecrities.

s ¥
4]
2]
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Veclume & contains the caemical designation matrix--a listing of the
substances designated under the statuies reviewed here as they eppear ia the
Code of Tederal Regulations cor the Federal Register (for proposed rules). The
texT describes now the matrix was produced, its uses, and the coding system
emplcoved.



I. PURPOSE AND APPRCACH

PURPOSE OF THE REPORT

The purpese of this report is to provide Information and azmalysis useful
in fostering intra- and interagency coordination concerning the designaticn of
chemicals for regulation. This study examines staturory hases Ior
designation, classifjcation of hazards, testing regquirements, and zihe
designation of chemical substances i1n prepesed or final regulatisons, as of
January 1, 1981. The report piaces a large numper of statutery srsvisicns
intoc perspective and attempts to make tRem understandable.

The goal of festering intra-agency cserdination concerming <he
designaticn of chemicals for regulation is an agency pricrity which is being
:mplemented by the Ofiice of Toxics Integration of the Qffice of Pestic:

T
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and Toxic Substances. The agency's goal is to develeop integzated s
drawing on authorities of one or mere apprepriate EP4A statutas, iacludin
Clean Air Act; Clean Water icrt; Resource Conservaticn and Recovery Act;
rinking Watar Ac=; Toxic Substances Contral Act; TFederal I“sec:icide,
Tungicide and Redeaticide Act; the Marine Sanctuaries and Protac
<he Comprenensive Zavircamental Response, Compeasation and Liab:
cf these Acts are included iz the analyses and reviaws ccomprisiz

® rn
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The scope of this study also includes the examination of otie
gcverning toxic substance hazazds used by the EPA and the Occupat:
and Health Administration (OSEA), Food and Drug Adminmistraticn
Department of Transportation (DCT), Nuclear Regulatsry Commissic
Department of Agriculture (USDA), and the Consumer Product Salfstv Commissi
(CPSC). The focal point of che study -emains the IPA. The stud
extensively consider issues of interest only to the other agsncies (2.3.,
DOT-NRC cocrdination in designating radicactive substances).

UI

TUDY LIMITS

Cezxtain issues and areas have been explicitly excluded Izcm the scope of
this study. These include:

. Agency "policies" are genmerally not iancluded iz <he
scope of the study. Only EPA's proposed airborne
carcinogen policy and OSHA's propcsed workplace carcizogen
policies have been reviewed. The designation matrix :s
limited-to formally proposed or already promulgatad
regulations.



, Intermaziocmal (e.g., IMCO, OECD) rules and convenzions
are not Zincluded 1n the sccpe of the study.
“nconsistencies and conilicts between federzl sules and
intermaticnal cequirements have Dot been SYSTematically

investigated.

. State actioms relating tc desigaaticn have not been
tncluded. Only federal statutes and regulations have Deen
analyzed.

Designation ¢f toxic chemicals Dy nongovermmenzal
groups, such as the Nationmal Tire Protection Associatvion
or the Association of American Railrcads, is net included

in the scope of the study.

-

Moreover, the focus is exclusively on regulatory designation issues, thus
i:ng cousideraticn of enforcement acticns, research priorities, state

1, tle envircnment, o

.
2}

In addivicn, the focus is exclusively on the rcegul
s

aticn of substances
ith rCespect to their potential adverse effects on neal:

prcperty; we Rave not censidered or reviewed regulatory authority relating to
standazds cf effectiveness, purity standards, labeling (apart from cautionary
labeling) standards, and the like which pertaia to purely economic considerz-
tions (e.g., the product must be substantially as advertised). Nor have
routine reperting requirements cor other standards premised on use or produc-
tion ¢f cartain chemicals been systematically included. Alseo, hazardous
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-organisms or similar biclogmcal eatities are not included in the review;

cnly non-living chemical substances are considered.
STOY METHODOLOGY

The approach used to prepare this study can be described quite s:imply as
consisting of three par:s:

Statutory Reviews
Regulateory Reviews
Stazutory and Regulatory Analyses

NN S
LU % R
N

The starTutory reviews formed the imput to the analysis of statutory
euzasrizies. The regulatory reviews formed the basis for the comparative
enalysis of hazard classification and testing requirements as well as the
anzliys:is of chemicals designated. The interTelations among these tasks can be
shown grepiically: . .



Statutery Reviews
(Volumes 2 & 3)

Regulatory Reviews ;
(Volumes 2 & 2)
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To insure accuracy, the statutory and regulatory reviaws wers subjectad
tc agency examination and comment. The reviews can be found in Volumes 2 and
3 of this report. The designation matrix is included in Veclume 4. The
anaiysaes are presented iz Volume 1. ICF's approach to each of <he majicr tasxs
is summarized below.

Statutery Reviews

4s notad earlier, this study analyzes the statutory provisicms £
designating chemical substances enacted by January 1, 1981. The laga
analysis of statutes required the review of:

. the statute itself

. its legislative history

¢ Congressicnal committee reports

. court cases (and settlements) comstruing the statuta
i administrative iaterpretaticons

* . law review articles

. treatises and other cocmmentary

The statutory authorities listed in Exhibit 1 (above) were reviawed.



The statutes were reviewed to determine general and/or specific mandates
and zuinorizies To identify and regulate chemicals as hazardous o human
hezalzz anz/or the enviromment. In adéition, ICY examined the following
aspects oI the statutes:

. $TATUTOIY PuTpese;

J chemical substances covered;

¢ mntegration mandates;

. definitions of "hazardous" and "toxic" substances;

. kind of harm sought to be avoided;

. level of causality and cerzainty required;

. criteria for designation and standards, (e.g., Ttoxicity,

benefit/cost considerations, margin of safety).

Reported legal cases Interpreting relevan: sTatutory language were
analyvzed, emphasizing administrative and policy implications of decisicrns.
ICT described the legal basis and ratiomale for sach important judicial
decision, its precise holding(s), findings, and implicatioms. ''Dicta" werze
carefully distinguished from language having precedential value. Historical
material was included only as necessarcy.

Turthermore, ICF determined whether statutory provisicns wers judicially
tested or otherwise affirmed. TFor example, the scope of DOT authoricy in
designating materials as hazardous hes not been judicially reviewed.

Regulatory Reviews

Vizzually all regulations that relate tc the designatiocn of chemical
substances promulgated or proposed by January 1, 1581 were reviewed for zhis
study. ICT examined and summarized all notices of proposed and f£inal
rolemakings, including agency preambles. Relevant criteria documentzs (e.g.,
4ir Qualizy and Water Quality Criteria Documents) were reviewed, particularly
for infcrmazicn about specific factors used to designate and regulate
substances. Reported legzl cases reviewing the regulaticns were analyzed for
zheir substantive implications regarding agency discretion to designate
chemicsls for regulazion. Fimally, discussions with agency staff and their
comments o the draft contributed to the research base. .



The regulatory review required the examination of:

. zhe chemicals designated or listed;

. crizeria for seslection (e.g., healch effects);

o " definitioms;

o naming conventions;

. gquanticy iimits and concentrations;

. basis for standards (e.g., technolegy, =oxicizty).

Analysis of Staructoary Authoriciss

The nethodology followed in performing this analysis is rcelatively
straightfsrward.

(1]
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First, ICF identified the key issues to be inecluded -2 the analysis. 7
following issues were selectad.

. statutorv purpose--this was selected because courts
typically zefer to a4 statute's goals when intarprezin
agency regulatory authority

. integzation dirscticns, gzuidance, or ccustriinIs--this
was salected because several statutes make scme
provision for intagration, cocrdination, or cososu

. isk to be avoided--this issue is cruczal in
determining the scope of statutory autiority and has
several components: the severity, preobability, zype, 2and
certainty (i.e. causalizy) <f hazrm

. factors for desigznating and ragulasing sudbstances--
this issue likewise is crucial for analyzing the zole ai
econcmic and technical factors

An in-house "questiomnagire” was then used t> orgamize the materzal
reviewed by the project taam Zor the apnalysis of these i1ssues. 2oth tie
tatutory and regulatory reviaws served as sourzes for tae iafcrmaTisn fsecad.

Chemical Designaticn Matrix Analwsis

Tae study team reviewed the chemical substances designatad Zsr
by comstruczing 4 'matrix"” showing which chemical substances Zave Zee
designazed under whiclh statutory authorities. The 2atIix provides an sverviaw



cf tie scocpe of govermment regulation cf toxic chemicals. Use of the matrix
can Zacilitete Identificaticn ¢f nomenclature problems 1n Toxic zhemical
cegu.zticns. These and celated :ssues ace discussad in more dezall later in
Volume 1.

Analvsis cf Hazard Classificazions zndé Teszins Recuiremenzs

vdy team compared and reviewed the various hazardd classifica-

Tions and tests that are required under diffesrent agencies and EPA progzams.
Regulaz:ions under each act oft include different classifications, leading to
con.t izt ameng various categories. Test reguirements, in the form of suca
tiZings 2s the number cof arimals used, how the results should be measured, and

the type of ctest method employed, are often a critical part of the definitien
of eazh category. 1o this analysis ICT reviaswed each c¢lassification with it
asscc:azed tests and discussed how the regulations under each statute dealt
wizth varicus classificaticas, if at all. EZxhibits ccmpering the different

classifications are provided.
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. BACXGRCUND QF THE STUDY

Chemical substances are properly designated "hazazdous" and subiect =0
government regulation as a result of the risks they pose to human health and
safety and to the enviromment. These risks result from manufacture or
processing (worker exposure, eavirounmental rslease, disposal, spills, Zugizive
emissions), transport (spills, fugitive release, worker exposure duriz
loading and unlecading), and consumer use. Exposure may be te hazardcus
consumer prsducts, chemicals, feedstocks, intermediates, by-preducss, and
wastes., Risks from multiple expeosures and unpredictable synergistiz aflacts
ccmplicate designation decisions.

In most instances, risks are grobabilist‘C‘ that is to say, not everrvcne
will be exposed nor will everyone exposed suflar adverse consequences.
Moreover, inm all instances, there remains much scientific uncertainwy
concarning such important Iissues as:

. exposed topulation at cisk

. dose-respense relationsiips

. threshold levels

. magnitude, scope, and certainty of health effec:s

Not only is the available scientific data often inadeguate, buz even
meticdologies for risk-assessment may not be well-suited to analyzing risks
imposed by chronic low-level exposures having latent effscts under condizicn
of considerable uncertainty.

Understandably, the regulation of hazardous chemicals has =ended o
emphasize acute effects. The zisks posed by explosives, poiscns and
corrosives are easier to understand; control measures are eas;e: To evaluate;
and health and safecy effects are easier to test and monitor. Hewever, the
past ten years have witnessed a profound change. There is an inereasinag
awareness and cocncern about carcincgenic and reproductive nazards, tie chrzo
risks they pose, the cost of contrels. The result has been 2 flurry of
legislative activity oriented arcund the protection of human health and safezy
and the eavircament. Exhibic 1 presents an overview of Zederal statules
concerned with toxic substance csntzel.

The laws listed in Exhibiz ! recognize that hazardous chemicals may Ze
encountered on the job, in the envircnment, in househcld and consume:x
oroducts, in food, drugs, and cosmetics, and in drinking water. ZIxposurss aay
be direct or mediated. Toxic substances may move through the Zfoed chain; thev
can migrate from storage lagoens and dumps into wells and streams; tley can
penstrata packaging; they can be innaled, ingested, or absorted tiarsugnou:

roducst cycle Irom synthesis to preparatism, tizough procassing, distoidbusic

<Se
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SUBSTANCE IXPOSURES

Tederzl water Po.lution
Censzol Act

1o

1872, amended 1977, 1978)

Safe Drinking Water Act
(1974, amended 1977)

rederal Insecticide,

ungicide and Rodenticide
Act (1548, amenced 1972)

Marine Pratecticn, Resesdrc

and Senmctuaries Act (1972)

Resourse (Conservation and
Recovervy Act (1676)

omprebensive Zavizenmental
Compensazicn, and

[ e
[
n
vy
0
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; Act (1981)

Occupaticnal Safety and
Healzh Act (1%70)

1

ic Substances Coatzel Acs
IS

“Cedified as Section 346(a) of

Water polluzants

’

Drinking water contaminant

Pesticides

Pesticide res:icues in feod

Ocean dumping

Hazardous was=tes

All chemical hazards not
P L T N b
covered by other laws

Hazardiocus substances,
pullutants end
contaminanss

Workplace exposures

Food, drugs, cosmetics

<he Food, Drug and Cosmetic Act.

s Also Teguires pre-market evaluation of all new chemical substances except

fced addit:ives, drugs, pes

t

icides, alecohol, and tobaces.



EXHIBIT 1 (continued)

FEDERAL LAWS CONTROLLING TOXTIC SUBSTANCE EXPCSURES

Statute
R

Food Additives Amendment
(1958)

Color Additive Amendments
(1960)

New Drug Amendments (1962)

New Animal Drug Amendments
(1968) .
Medical Device Amendments
(1976)

Wholesome Meat Act (1967)
Wholesome Poultry Products
Act (1968)

£gg Products Inspecticn Act
(1970)

Taderal Hazardous Substances
Act (1966)

Censumer Product Safety Act
(1972)

Poiscn Prevention Packaging
Act (1970)

Lead-3ased 2aint Poison
Prevention Act (1973,
amended 1976)

Hazardous Materials
Transportation Act (13870)

Ports and Waterways Safety
Aect (1972)

Dangercus Cargo Act (1932)

Atomic Energy Act (1954)

Agency
FDA

FDA

crsc

cesc

crsc

DOT

DOT-UsSCG

DCT-USCG

NRC

Coverage

Food addizives

Coler additives

New drugs

Animal drugs and feed
additives

Medical devices

Food, feed, coler addizives,
and pesticide residues

Toxic housenold grcducts
Dangercus coasumer zrzducts
Packaging of dangerous
preducts

Lead paiat in federally-
assistad acusiag
Transper=zation of hazarzdous
matarials

Water shipment c¢f tox:c
materials

Water spipment of tox:ic
materials

Radicacztive sumstance

n



¢ transpertatien, To inesrperation inte products and final dispeosal.
emissicns, emergency rzleas bo! i
ie

_egislation enacted episodically by Congress as it perceived speciliic

needs for addit:onal controls has resulted in the complex of hazardous

S statutes Listed In Exnhibit 1. As a resul:l, many widely used

ces fz2ll under the juriscdistion ¢f more than cne law within an agency
aad more than cne federzl agency:

or example, a cozen substances 1ave sach been designatad
or regulation under seven Or more separate autiorities as
cf January 1, 1981, (acrylomitrile, aldr-in, asbestsos,
tenzene, cadmium, chleordane, DDT, endrin, heptachlor, lead,
mercury, vinyl chleride).

. tae full regulation of all sources of exposure o viayl
caloride would invelve action by five cdifferent agencies
cperating under 15 statutes.?’

~

Twe or more mexmber agencies cf the Interagency Regulatory
Liaison Group (IRLS) were invoived Ia the regulatiom of 21
cifferent nazardous materials.®

. Several agencies administer more tlan one toxXic substance

contrel program.

Compliznce on the part of the regulated communicty may be cendered more
difficuls and cestly because of juriscdicticnal fragmentation. Businesses mey
J & J
£ind themseives the object of pul le reguirements of several different
s

federz. laws and agencies. (ften
one Tvype cf expesure (e.g., workplace stancards) may result in increases of
cther types of exposures (e.g., a~ emissions or solid waste).

-

“ne fragmentation of agency jurisdiction also hes been credited with
enccuraging protracted litigztion both by industries desiring to be regulated
under 2 less stringent autherity and also by public interest groups desiriag

' Chemical Substances Designation, Volume & (1981).

2. Deniger, "Federal Regulaticn of Vinyl Chleride: A Short Course on

Teoxic Substances Control Law and Policy,” 7 Ecology Law Quazterly 498-638
(1s78).

3 Regulatory Reporter, Interagency Regulatery Liaisom Group, December
1580.
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regulations under a mere stringent standard.“? This sort of 1
results when the relevant agency statutes differ on issues such as
of proef and the consideration of economic factors.

In addizion te inter-agency jurisdicticmnal problems, there are also
important ccordination problems within agencies. The EPA admipnisters a
aumper of extensive regulatory programs under eight separate statutes, act
including the recently enacted Comprehensive Environmental Response,

- Compensation, and Liabilicy Act. Within a single act such as cthe Clsazn Aizx
Act, separate criteria are listed for new sources, existing souzces, zobile
sourcaes, hazardous pollutants, etc. Chemicals may comstitute diffarsnt
prioricies in differant media control strategies for purely technical
reasons. Thus, the problems of jurisdictional conflicts and duplica-
tive/inconsistent actions can be as sericus within an agency as they are
hbetween agencies.

“!Deniger, Lizoff and Dean, "An Analysis of Past Feade
Contzol Toxic Substances" (Eavironmental Law Iastirtuce, Fiza
1978), p. &3.
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The compar-ztive analysis of statutory authorities is & majer part of this
sur-voliume study. DJespite the many specific variazi be!
-

icns in the statutory
-anguage, ¢certain themes reocaur: <Cisk, bemefit, technical, and econem:zc
assessments a.. play important rcles in determining regulatory azuthority o
desigrate and regulate chemicals. Drawing upon the $TaTUTOry and caselsaw
reviews, & unigue framewcrk for analyzing statutery authority and it

components was deveicped. The analysis covers the kay statutory provisicns of
the laws inciuded in the study. The analysis considers sua‘u:ary purposes,
def:nitions ¢ hazardous substances, risk definitions, requirad
considerztions, and integraticn directives. Priocr to the analysis, it is
necessary to first clarify some basic terminology used in this repors: <the
¢istinction between designation and regulation.

Inclucded Appendix A is a series of "schematic diagrams" of the key
statutery srovisiens analyzed. Symbels in the diagrams represent mandates or
autherities, key definizions, and reguired considerations; the diagrams show
Tlde interrelations among the statuiory provisicns of the & renT rcegulateorT

- k-3
- - -0
programs as well as the distinction between desigrnation and regulation.

Beczuse we distinguish des:ignation from regulation, the number of
STaTutsry provisicns analyzed is quite large. We also analyze a subszasntial
number of topics. Thais analysis is com,llbabed by the fact that all the
statutory srovisicas of a given law interact to define the bounds of
regulatory autherity It is very difficult to say meaningful :thiags abcut
sivcxfic aspects of segulatory auther:ty in iscolaticn. Nevertheless, thi
avnroach allcws for a systematic considerztiocn of the key aspezts of
regulatorT authority when develcping :ntegration strategies.

DESIGNATION AND STANDARD-SET_ING DISTINGUISHED

At the stzzt, it is izpertant to clarify the use of two key ter:s

deswzgmaticn and regu 1lation." The former should be thought of as =z
tnresheld trocess ¢f lueﬁ’l‘v-no naza:as that can be dis:;ngu‘shed irom the
crafzing cf = gulatc:" 'standards. Both designation and regulazion may be
gevermed By distinct criteria and subject o distinct standards of

review.®? Typically, designation criteria are phrased in terms of risks or
potential health effects (i.e., toxicity) presented by a substance. -
Regulatcss criteria are often defined by such terms 3s "feasibility", "best
available zecanelegy”, "margin of safety’, "taking cost into acecount”. In

rtain instances, different regulatory criteria are establisped for differing
. For example, the criterza for regquiring labeling may be less

zhan the criteria authorizing the bazm of a dangercus chemical. The



. be subject to further regulatory standards and heow the chemical is

———————a———
"toxic", "hazardous", or otherwise subject to federal regulazicn. See Ixhi
2. Hewever, because many laws do not provide distinct desigmaticn criterzi,
this sIudy also analyzes regulatory criteria.

main focus of this study is on the desiznation of chemical substancss :zs

S

A useful way of understanding the role of designaticn versus regulaticn
is as follows. Designation may be thought of as the iden=if:caticon of
sroblem. A chemical exposure may be considered g public healzti problem =2

the probability and severity of harm along with the extent of the affaczad
porulation meet certain criteria. aAlsc, of course, a causal cormmec:tic

between the chemical substance and the harm must be escablished. Regulzzicn,
or stancard-setting, may be thought of as the crafting of soluticns o tze
provlem. At 3 aminimum, the standard must be 2ffecTive and may also be sublect
0 ¢9st considerations.

l
of (l)
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Designation, then, is an essential chreshold decision whnica daze
whether a chemical substance (im particular concencrations and amcunt

Tor example, certain hazardous csmpounds Or iscmers may be designa
regulation using any one or more of several diffsrent naming czaven
Alvernatively, a chemical substance may be desigumated by Zeing a pol
Pars of 2 designated grsup of chemicals or by meet‘ﬂg The tasting criztarzi of
2 desigmated hazard classxfzcatlon (i.e., "Flammables™, "ec=z
Tinally, cnly cartain concentrations of a substance may b
parzicle size (e.g., size specifications for asbestos f£ik
designasion parameter.

e de gna:ed or aven
res) may serve 3s 1

Either as a separate administrative actien or as part ¢f the desigmazicn
decisicn, the formulation of standazds for designated substances activates
centrol, labelling, or penalty resgulaticns, among others. For examp.e,
designatad chemicals may be subject tc the following kinds of regulaszory
standards:

. Testing requirements

hd reporting requlirsments /
b recordkeeping requirements

. liability for clean-up of spills

*{For example, the listing of tcxic pollutants under Clean wa
Seczion 307(a)(l), is subject =z the " :bi Tary and caprici <
review but the develcpment of eifluent standards for toxic

Section 3G7(a){2) must meez the "substanmtial evidence' tas
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XEIZIT 2

U3 OF DESTGNATION CRITZRIA IN CTHEMICAl CONTROL STATUTES

S

11,2/

Clean Aiz Ac:t - generally used, Sections 108, 1.,

Clzar wWater ict - used, both Secticn 367 and Secticn 311

—c g

LSla - a0t usec—/

XCRA - used, Sectziconm 3002

SDWA - used in Seeczicn 1412, but permit progrzam used in
Secnion 1421 imstead

MPRSA - permit preogram used instead

TIT - permi:t and classification program used in general

ZRCL - used, Section 1C2

QSHA - not used

- . - . e/

T - permit program generally used Insteacd~

ocT - classification system used

CPsa - not used

rISA - mixed case

N&RC - permit program usec instead

a/Not usec iz Sections

157, 202, 211, or 231 which authorize or manda:te
direct regulation without pri

or designation.

b/Lxcept for autiority to list certain substances, Section 5(b)(4){4),
whizh has 2ot been exertised, and Section 4(a).

c/Zxcept for cosmetics, for which premarket approval is not reguired.
Alse TDA s regumired to "list" approved color additives.



. labeling and placarding rules
b use restrictions
. axposure controls in manufacturing
i isposal requirsments
. packaging and transportaticn specifications
* bans
. medical surveillance
T. fines and penalties
. emission limits and prohibitioms
. ambient concentration standards

Similar requirements may also De imposed under statutes whick designate

iz
whole classes of substances (e.g., pesticides, drugs, food addizives) Icr
regulazion, such as FIFR4A, MPRSA, and ZDCA. These laws requir2 pre-masket <rT

pre-disposal agproval.

Designaticn, then, is an inherent part of standard-setting but may aiso
Se a separats and independent adminiscrative action. Although tle distineticon
between designation and standard-setting is comceptually straightisrward, in
practice the distinetion is often blurred for a variety of rceascus:

(L tatutes do not consistently separate designatiocn from
ragulation nor prescribe distinct criteria for each.

(2) Standard-settiag criteria {e.z., tecinological feasibilizy
may render moot the designation of substances whese conTzol
cpticns do not satisfy the cziteria.

(3) Judicial review of the authority to designate will generally
take iato account the regulatary purpose of the designaticen
authority in corder to assess the designation decisicm.

As Exbibit 2 shows, many statutes do NCT comtain separate designaticn
criteria. These laws fall into two gooups:

(1) Blanket-coverage laws, suci as FirR4, MPRSA (Ocean Zumg:ing
dct), and the Food, Drug, and Cosmetic Acts. These laws ragulacte
3ll substancas qualifying as pesticides, materials, and Izoc

additives, respectively, and only apply special requirements o

(11



s of these substaunces.®’ These laws Ireat all covere
sutstences as potentially umsafe unmtil a regulation, permit, of
le ce authorizing use or cisposai is promulgated.

" .
{2) Ancther grzoup of laws uses the 'unreasonable zisk” concept as
a basis for regulation. Here, too, there is no distine:
des>gnation phase, but guletion Is the exceotion, not the cule.

Later in this part of the report we discuss the rsguired bases and
coznsideraticns Ior making both designaticn and regulaticn determizmationms. Ous
goal here s to clarify the distincticn between these Two <oncepts as a 2asis
for the analytical comparisoms wihich follow. Nonme of the literature ceviewed
identifies this important distimcticn or takes it into acsount when _na‘yzing,
for example the role of economic factars in exercising agency authoritzy

TRAMEWORK FOR ANALYSIS

To provide structure for this analysis, a Zramework was developed o
include the key statutory provisions wnich together define regulatory
auther.ty--Zor borh designation and stapndard-setting. These include =he

:s‘..‘.ow'.ng:

(1) szaturtory guidance czncerniing integraticn cr
coordination procedures;

ST2LUtory Dursoses or zoals;

~
[ ]
~r

s
2
~

defizirions ¢f hazardous chemicals included withina
the jurisdiction of a statute;

(»)

distinctive definitions of the risks which are
properly adcressed by. agency regulaticoms; and

(3) recuired considerations and bases Zor “esigmnaticn
anc./or regulation cecisioms.

Zach of :hese issues will be analyzed in detail in the following sec-
Their relatienship to the concept of regulatory aguthericy is shown by
Ixhibit 2. & cou.., in reviewing challenged agency actiocns is likely to

f-For this reascn, the chemical designation matrix in Volume & imcludes

crly substances banned by the DA, not the thousands that have been approved
for use uvnder nermal conditions. Likewise, only pesticides or pesticide
ingredients subject <o special requirements or restrictions are included in
the matTix.
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EXHIBIT 3

SCHEMATIC OVERVIZW OF STATUTORY TACTCRS AFFZCTING REGULATORY AUTHIRITY

Integraticn
Requirement

REGULATCRY
AUTHORITY

3 5
Decisw.cn Taczers
Definition of and Reguired

The Substances Considerazicns

* 3 ¥ -
L4 4B 4C My -i
Type and Resoluticno Probabilicy Tvoe
Severizy of — {Causality ot hand of
of Hara . Uncertainty Hazm Xisk
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NTZGRATION-=-STATUTCRY PROVISIONS REJQUIRING CONSISTENCY WITH OTHER STATTUTZS

This section deals with the mejcr provisiens (or lack cherecf) iz each of
the statutes adminisstered by ZIP4 that reqguize comsistency and coordination
w.Th other statutes. Ixhibit 4 summarizes these provisicns. The text whial
follows describes iz greater detail how socme of these provisiozs work or wers
designed =5 work (or fail o work) -:n three of these szatutes: (1) The Clean
Wazer Act, (2) The Toxic Substances Ceontrol Act, and (3) the Resource Cconser-
vation and Recovery Act. The regulations reviewed suggest that statutory
orovisicns requiring consistency may play a significant rele in regulatery
utcomes.

The Clean Water Act (Secticn 311)

. The Clean Wazer Act (also called the Federal Water Pollution Ceontrol 4cz)
Teguires ThaTt regulat:ons issued under Section 211(b) (dealiag with d;scaa-ges
of 2.l or hnazardous substances) "be cansistent with maritime safety and wizth

marine ancd navigazion laws and regulations and applicable water quality stan-
dards." Seczzon 3:1(b)(3). However, the Act does not address comsistency
with safety regulations used by DOT for other modes of tramspor:. Alcthough
IPA reporting and penalty regulaticns under tiis section are triggered only
when There actually is a spill during transpert, the Departmen: of Transpor:a-
tien (OCT) nas continuous jurisdiction over the transportation of hazardous
substances. ~_ais means :that when a spill occurs, both agencies have jurisdic-

tTicn. Despite this potential for jurisdictional overlap between EPA and DCT
in whe arez of tremspertaticn and discharge of hazardous substances, there is
ac¢ specific mandate in Section 311 that these twe agencies werk together or
i1ssue csnsistent rules.

in this area have arisen. First, DCT regulations require report

ischarges only when navigable waters or adjacent shorelines are imvelved,
while ZPA requires all spills to be repcrted, regardiess of location. In
adéition, OCT defines a reportable gquantity in terms of the contents of cne
package or ome vehicle; ZPA has no such requirements (if sevezral "packages”
are discharged, none of which alcne is a reportable guantity, but the sum of

ich is repcriable, then reperting is reguired by ZPA but mot by DCT).
:hna-lv 2CT zules spec_fy that only discharges of substances in certain
minmum concentrations of a hazardous chemical are reportable. EPA has no
minzmum cone e:::a ion requirements.

In fact, a number of regulatory inconsistencies tatween IF4 and DCT rules
T - §
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’
MAJOR STATUTORY PROVISICNS FCR INTEGRATICN

TEDERAL WATEZR 2QLLUTION CONTROL aCT ('WPCA)--Regulat‘* issued under

Section 311 (discharge standards) amust ''be comsistent with maritime sazaty and

P

+

with marine and navigation laws and regulations and applicable water quaiizy
standards.”" Seczion 311(b)(3)}.

Seczion 307(k\(;) provides that "[t]he Administrator shall antar inzo
agreements with” the Secretaries of Agriculzure, the Army, 2azmd the Imtarsior
and with other agency heads "to provide for the maeximum u‘;‘_za:;:n cf otner

federal laws and programs” to 4chieve and maintain watar qualizy.

TOXIC SUBSTANCEZS CONTRCL ACT (TSCA)--If borh TSCA amcé cother faderal laws
administered by EPA could be utilized to protect against a pa::;cular =isk,
the Administrator shall act under TSCA only when he determines that iz is iz
the public interest to do so. Sections 6(c)(1), 9(b).

If both TSCA and other federal laws not administered 5y 224 csul
utilized to protect against a particular risk, the Administratsr must sulmi
r2porT about the risk to the agency tiaat administers such otier law. 12 <

gcncy respends Dy issuing en order stating that the risk dascribed Ia the

eport is not actually presented or by initiating, within 90 days, actien
aga.nsb such risk, then the Administrator may not take acticn under Secticns §
or 7 with respect to that risk. Secziom $(a).

RESOURCE CCONSZXVATION AND RECQVERY ACT (RCRA)~--RCRA shall zot apoly
activities or substances subject to the WPCA, SDWA, MPRSA or dtomic Eze:°
Act axcept when such application is "net incemsistant with' these Acts

Section 1006(a).

VIR |
g o

RCRA administration and enforcement shall be integrated wizh and avoi
duplication of the CAA, FWPCA, FIFRA, SDWA, ¥PRSA, and other Acts administared
by EPA. Section 10C8(b).

RCRA standazds relating to transporters of hazardous waste shall
"consistent” with the Hazardous Matarials Transportation Act and shall Se
promuigated after censultation with the Secretary of Transporzaticn. The
Administrator may make reccmmendations to the Secretary of Trainsporzaticn
concerning regulaticns under and materials to be csvered by that Acz. Sec:I:icn
2003.

COMPREHEINSIVE EZNVIRCNMENTAL RESPCNSE, COMPENSATION AND LIARTLITY ACT--I7
there 1s a conflict between CERCIA and Section 311 of the TwPC4, CZRCla
applies. Section 304(c).

Secticn 103 is generally not applicable to pesticides ragisserad uacer
FITRA. Sectien 103(e). Sizmilarly, Sectzion 103 notificatiorn of -slaasaes whzza
‘must De .rsported and have been reportad under RCRA is nct regquired. Secz:icn
103(5).
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MACCR STATUTORY PRCOVISIONS FOR INTZZRATIO

The guidelines published pursuant to Section 106 shall be consistent w
the naticnel Razardous substance respense plan and shall include the
assignment =f responsibilities and powers authorized by parts cf the IWPC4,
RCRA, SOW&, CAA, and T3CA. Secticn 106(e).

S£71 CRINRING WATZR ACT SDhA)--Nhe“ ZPA prescribes inmterim or revised
naticnal pr;mary ¢rinking water regulations, the Fcod and Drug Administratien
shail censulz with the Administrator and within 180 days, ei:he: amend bot:tled
drinking water regulations or publish reasons for not so deing. Secuica 410,

-
|

Tederzl Food, Drug, and Cosmetic Act.

MARINE PRC '::::‘.‘:ov RESZARCH. AND SANCTTARIZS ACT (MPRSA)~-"Dumping" does
not incluce (1) certazn effluent cispositions regulated under the IWPCA or the
Atomic Znergy Act; (2) construction cor placement on or ia water, Zor a purpose
cther thaxn ~-soosb-, regulated by or pursuant to federal cr s:tate laws or
orograms; and (3) deposits "made zc: <he purpcse of developing, maizntaining,
or nazvesting fisaeries resources’ rcegulated Ty ¢r pussuant o feder:l oz
state laws or prcgrams. Sectien 3(E).

CLEAN ATR ACT (CAA)-+No major statutcry provisiens for integraticn.

TEDERAL INSECTICIDE, FUNGICIDE, AND RODENTICIDE ACT (FIFRA )--"hﬂ

= zcr shall consult with "ozaer .aoterested Federal agencies’ before
¢-taplishing procedures and regulaticas for disposal or storage of
,osticides. Section 19(a).

The Administrator shall "provide advice and assistance to the Secretary

c¢f Transportation” concerming the transpertation of haszardous materials.
Sectien 15(H).

The Aczministrator shall cocperate w zth the Department cf Agriculrure and
other zgencies im carcying out FIFRA and "securing uniformity of
regulat:ions.” Seeczicn 22(b%).

Packaging, contaizer, and wrapping standards "shall be comsistent with
those establiished under the guthority of the Poison Prevention Packaging
Aez." Section 25(c).

Ia u-zan~"ed Migrants in Communitv Action vs. Bremnan, 520 F.2d 11él
(D.C. Cxr. 1573), the court held that, pursuamt to FIFRA, EPA, not the
Se:-e:a*v ¢f Labcr under the Occupational Safety and Health Act, has authoricy
to provide rprotection for fazm workers Irom hazards arising from pesticide
exposurTe.
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As a result of this, industry remains subject to two sats of conilicting
regulations, although EPA has advised DCT that it will not brizg actioms for
failure to report under EPA regulaticns when such reporting is 10t raquirsd vy
DOT regulations. A4s will be seen in the discussion of RCRA below, however,

P4 and DOT have Deen able to work tcgethe* under that statute; cne sotential
explana:xon for the problem here is simply that the statute deoes 1ot Taquirs
close ccordination.

The Toxic Substances Control Act

The Tcxic Substances Control Act (TSCA) specifies quite al
situaticns should be handlad inm which both TSCA and ocher stactu
applied to prevent or reduce a particular risk, IZ the other s 3
administered Dy EPA, TSCA is toc be used only if zhe Administrateor £
it is "in the public interest” to act umder TSCA. Seczioms 5(e¢)(l), 3(2). I3
the other statutaes are administered by other agencies, EZPA must submit a
report To that agency abeut the risk it perceives. Only if the other ageacy
neither (1) issues an order declaxring that the risk Is not preseznted zas
described in the report, ner (2) iniziatas action agaiast the risk witiia 3C
days, may the Administrator take actiocn under Secticns 8 or 7. Section 3.
This same saction also clearly sets cut tiat EPA is to consult dand cocrdinacs
wizh other faderal agencies "for the purpcsa of achieving the zaxsmum
eniorcement ¢f [T3CA] while imposing the least burdens of zupliczative
requirements’ on incustry.

Several points concerning these provisicns are made in the ’eg;s-a::ve
history of TSCA. TFirst, the Administrator's determinaticns are 'discreticmary
in both (1) Section 9(a) that a law adm:zistered Dy amncther agency may pravent

or reduce a particular risk and (2) Secticm 9(b) that the use of TSC4 rastead
of ancther law administered by EPA is in the public Interest. This neans <hac
these determinaticons are not subject =o judicial review.’! Seceond, in

Section 9(a), the cther agency need not initi ‘e formal rngula:cry aczicn
within the 90-day peried in order to .o*ecxose EPA aczicn, it must only

o “c'a’ly zn;:;ate ac:ion-which will "culmingte as scon as pessible” ia-
regulatory acticn.

The question which must still be addressaed here Is how well Zas zikis
section workad. 4 single answer can 2ot be given; an answer will be zattamptad
based on a review of chleoroflucrscarbons (CFCs) regulations.

’J E.R. Report No. 94-1879, S4ch Cong., 2d Sess., 84, 83 (197
the second case, this report indicates that even though the Admizi <
decision is unveviewable, a reviewing court is expected to reguire that ne
examined the other authorities and presentsd zhe results of taat exam:zats
when making his fiadings. H.R. Report No. 54-1679 at 25.
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espect to CFCs, the initial federal respomse tc the problem, <he
i T effort of ZPA, the Food aand Drug Acm***s‘-a:; 1, =he
mouct Safety Commiss:zcn, and the Department ¢f Commerze, 1is

& triuwmph of Interagency cooper2Tion. These agencias worked
togetier as the Ic-teragency Worok Group on Chlorofluorocarbens in p:omulga ing
£imal rules tzat eliminated bo“‘ costly duplication (whieh could resul: Zrom
having o prepare separate regulations and impact statements) and indusTry

Testult ¢f &
Censumer
regarded &s

conusicn (that may Tesult from different definitions, effective dates, and
warning labels). The credit for successful interagency action aay, boweve:,
not have been due so much te the requirements of the statute as the publicity

the issue received, the ear
their genmezal ag-eement on

the agencies made with each other, and
course cof action.

[ RS 4]
<
(4]
[¢]
]
o
[
[

The Resourse Conservation and Recoverv Act

Tae Resource Conservation and Recovery Act (RCRA) exnl;c‘:ly provides in
Sectien 1006(5) that its administration shall be integrated with and avoid
duplicatiecz ¢f the CA4, TWPCA, FIFRA, SDWA, MPRSA, and other acts administered
by ZPA. Iz Sectien 1006(a), RCRA alsc states that it shall aot apply to
activities or sudbstances subject to the rwPC4A, SDWA, MPRSA, or Atomic Energy
Act- exzept when such application is "aot incomsistent w;:“" =hose Acts. 3Bu:

e rrovisisns of RCRA that are ci greatest .anterestT hRere ars thcse contained

eczocn 3003. That section reguires tha:r the standards uander RCRA relating
Tansporters of hazardous waste shzll be consistent with the Hazardous
Materials Transportation Act anc shall be promulgated after consul:zation wita
the Secrezary of Transportation. The Administrator is also authorized to maxe
recommendations to the Secretary of Tramnsportaticn concerning regulations
under and materials to be covered by that Act.

The legislative nistory indicaztes that the intent of Congress was to
ensure zoordinaticn cf EPA and DCT actions with respect to the transportaticn
©f hazardous materials.®! This is exactly what has happened. IPa and DOT
worked together extensively. Their £inal zules are interrelated and each sew

ccrperates pa::s cf the rules of the other agency. The two sets of rules
are fully interlocking. The entire rule-meking process has been cporfinsted
anc successful. The congressicnal Zntent has been fulf.lled.

It is not clear on the basis of these case studies that agencies wil l
cooperate successfully simply because a statute reflects & congressional izmtent
:ha: :hey coordinate their effort. However, based on the Clean Wazer Act case

it does seem reasconable to conclude that the lack of statutorily man-
dated integrazion can cause unfortunate results.

* H.R. RepcTt No. 94-1491 (Part I), 94th Ceng., 2nd Sess., &, 27
(1¢7€), recrinted in U.S. Code Cong. and Acdmin. News, 6238, 6244, 6265 (197¢6°.
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ANALVS S _QOF STATUTORY PURPOSES

An analysis of statutory autlorities Ior designating c“em-- 1 subszan
for governmment ragulation requires a carsful assessment of the purposes
which fhe statutes were developed. The statutery purpese d;:ec-— the =
tory effort to ome or more particular concerms, and sets pracorities Zor
ac-ompl‘shment of the goals outlined in the statute. Whether the purpose is
explicit or implied, it will direct the way in wihich the statutory zand
carried out by different agencies. In fact, the differences iz statuzs
surpeses are very useful in attempting to understand ctae dilfferences 12
designatisn ¢f hazardcus substances.

Statuzory purposes explain dissimilar designations of chemical substancas
For example, chemical hazards are addressed differeatly by the Federal Watar
Polluticn Control Act and the Safe Drinking Water Act. The purpose cf the
lactter is <o protact drinking water; one would expect szricter ragulatisns
than those for water not directly ingested. Statutory purzcses may also e
impor=ant factors in a court's evaluatiom of hazardous chemical desiznations.
For example, cocurts are likely to distinguish between des:gnating chemical
substancas for the purpeose of triggering testing requirements and designating

for the purpose of establishing consumer product nealth standaris.

Exhibit 3 presents each purpcese rcelevant to heal:sh and safsty ragul
as it appears iz the statute. Not all statuces explicizly sztasze their 3 s
In cases when ac formal statement of purpose was izcluded in the statuta, leg-
islative aistory and legal decisions were raviewed for statemenzs cf con -
sicnal inrtent, purpose, and policy. These statements, as collected iz IxzZ
3, esasily illustrate the variety of form and content among STATUTIIY puTtaoses.
The specificity of statutory purpeses varies. Some statutas l1ist the
specific methods <o be used to achieve their statutory gcals. RCR4A, Zor
example, specifies how its cbjectives are to be met as does the CSH ict.
Qther statutes, such as the HMTA, simply declare a gemerazl purpcse and dec act
detail the methods to be used to fulfill it.

th
o

Another diffsrence arises in the basic purpcse cf each ac:z. O
utes reviewed, the most salient puzpose is o prctec: human healzth; 2
£ the environmeant also is a prominent purpose. IExhibit 6 illuszrates

Zferences in focus by arranging the statutes intd Two grcocups: Those sTa-
tutes that are iIntended te protect (1) human health and the envircnment,
(2) human hezlzh only. aAs wculd be expectad, most of 7 the IPA-ralated sza:
have the dual purpose of protecting human nealth and zhe envircnment.
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-

Human Health and the Eavironment Human Heal=h Tnl

RCRA

a/ b/
CERCLA 2MTA
TSCaA CSHA

&/ a/

Cia

MPRSA

caa

5/

USCG Laws

ot

a4/ The purpose is not explicitly stated in che statute.
is found in the legislative aistory.

b/ These statutes are also intanded IO DroTect agalnst
ri5ks To =rovertv. Regu.aticns issued under ™MTA cc
address emvirommeénczal as well as neal=h and propeszy

THazarzs .. S o



Iz pertizuler, acte the differences ameng the core purpeoses ¢f the ZPa

wE&TaTes.

Cwi Restcre and Mazata:n Integrizy of the Nation's Watars

SOwWA Protect Public Health Y

RCR Protect Health and the Zavironment

CERTLA Proctect Human Health and Improve the Znvi-onment

TSCA ?r::ec: Human Hezlth and the Znvironment

FITRA Protect Public Healzh and the Lavircnment

MDPRSA [Protect] Human Heal:th, welfare, or the Marine ZInvironment
cas Protect and Inhance the Quality of the Natiom's Ais

The terms "restore”, "improve”, and “enhance” used in the TWA, CERCIA,
and CA4 imply 2 me czive govermment role than tae term protact”. However,
the cther .aws of have extensive control powers--suci as the permit systex
ragtired under the MPRSA. In addicion, the Clean AZr Act concera-with air

~
gualizv is conditioned by <the goal of prometiag the public health and
welfaze. Of course, the statutsry purpese Zzrms just cne element im tihe

analvsis of regulatory authority--other statutory provisions will be iavolved.

In a landmark Clean Air Act case, concerming the legality of regulations

allow:ngz companies to 'bubble" cut of new source performance standards, the
£ T
D.C. C-::u;: Court of Appeals rested its holding, in part, on the fact tchat
" do ncthing to improve air guality (but do cut costs) and cited the

oal of the Clean Air Act to "enhance' air gualizy, not merely :o ''maiznzain”
4 < ¥
L. L

The ncn-IPA suatutes primarzily address the protection of public heal
(FDA, USD4, and (P8C laws). The 0OSHEA Act's purpose as to "assure"” "safe and
ful werking cendizions” "so far as pessible”. The Atomic Enerzy Act
seeks o "maximize' the contzibution of atomic energy to the gemeral welfare
[ tent with the health and safety of the public. The DCT laws, finally,
give much at:tention to the protecticn of preperty; some of the Coast Guard's
lzaws also acddress the protection of the environment.

.

"% ASARCC, Igc. v. ZPA, 11 ERC 1129, 1135; 378 F.2d 319 (D.C. Ci-.
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Nota that the HMTA does not explicitly mention any concera wizh :tie
environment, per sa. Only hazards to life and property are referepced. 7Tals
is also the case with the AZ4A, which nowhere mentions the envircnment.

. It has been argued, for examplie, that DCT has no authorizy
under the HMTA to regulate hazardous materials that pese
only environmental risks. DOT took the opposite posiz:ion in
its rulemakings adopting hazardous substances and wastes
dasignated by the Z7PA pursuant to CWa and RCRA. 3ecausa the
environment mediiatas many Toxic expesures, an agency cannot
protect human health without contrelling the presence of
toxics in the environment. But materials toxic zaly ta fisk
or wildlife and not humans, on the cther hand, would zot
seem to fall under the ambit of the ZMTA unless they also
constituted scmecne's preperty (e.g., privately cwned oystar
beds). There has been no iudicial test of DOT's authoricy
to resclve this issue.

Some provisions aze more specific than others in their descripticns of
health related purpeses. TSCA, RCRA, and MPRSA, Zor example, dafine the zvpes
of healt: effects to be prevented, i.e., 'unreasonable cisk of iniuzy”,
"adverse effects”. At the other extreme is the Clean i:o Act which zenerally
states as its goal "to protect cthe public healzh " Likewise, <he (lean
Water Act merely implies that cne of its purposes Iis ¢ protect human nealzlh
by stating: "It is the national pclicy that the discharge of toxic pellutants

in toxic amounts be prohibited." Prokibiting the dischazge of <ox:ic
pollutants will reduce human expcsure To taxics iz the water, and presumably,
protect human health. These issues are discussed in more detail in latar
sections of the analysis dealing with statutcry sisk criteri

Besides public health, economic issues are ofzen addressed in the
statutery purzose. Scme of the statutes aim to favorably affect iz
economy. An example is the Jdtcmic Energy Act which, (among cther zhings),
purports "<o strangthen free competition in private enterprise” (emphasis
added). Ther statutes are designed so that actions under the statute will
avoid aggravating or damaging the eccnemy, including adverse effaczs on
economic potentialities (MPRSA), human rescurcas (CSHA), or the ecsnsaic
benefits of cthe use of a pesticide (FIFRA). Economic considerations
invariably are part of the regulatory procass to one degrse or another,
whether they are pentioned as a sTatutory purpose or aot. Usually, acsnemic
factaors enter aither as part of the definizicn of the risk (e.g., unreascnable
risk) or as a required comsiderazicn in promulgating a standard. These .ssues
will be addressed.later.'?J

'llye do not discuss the s=aTtus and requirements of Ixecutive Jrdes
12291 which requires ceartain ecsmcamic analyses.
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i statuzory facztor closely relatad to the ''purpose’ is the definizion’c
those substances susject Teo regulation. Tais is reviewed next.

th

o~ - — < R ——— R
ANZIYSIS CF STATUTORY DEFINITIONS OF HARMEUT, SUBSTANCES

1

Cne of the kev factors sheping the regulatory authority ¢f a statu:

the defizmit-on cf these substances subject to designaticn and/or regulation
Agency auticrity is effectively circumscribed by these definitions.

S

Zxkiziz 7 lists the definit:ions incliuded in the statutes reviewed. The
hizzt Zocuses on finzticns of harmful substances, whers th:is is previded

on of nazardous wastes). Wwhere a separzate category :is

P -
s i Ty
t included irm the statute, the Ixhibit shows the definitions of the general
ategooy of substances subject to regulation (e.g., "materials" under MPRSA,
"pestizides” under FIFRA). In the latter cass, the stazutes typically include

other provisicns tying designatior and regulation to some definition of harm
to be avecided.

The statutes containing definitions of "harmful’ substances use & variezy
of descriptive terms such as:

. "pollutanzs"................FWPCA §302(5)

. "woxic pollutant’....... ... TWPCA §302(13)

. "hazardous substance’....... TWPCA 8311(5)(2)(A)
. "eentaminant’...............50OWA §1401(8)

. "hazardous wasue".......... RCR4 §3001

. "ha_a rdous air pol’u*an ...CAa Bli2(a) (D)

. "air pelluzanz”.............CA4 §302(g)

. "nazardous substance”.......CERCLA §101(14)

. "pollutant or contaminant'..CERCLA §104(&)(2)

. "hnazardous materials"..... CJMTA 81l03(2)

. "nazardous materzal’........ FCLA®®d 49 USC §4417(2)(2)(0)
. "nazzrdous subszance'....... .{SA §2(5)(1)Y

The mes:t popl.ar terms are 'hazazdous substance” (defined differenzly in
"WA §a::, CZ‘”LA §101(14), and FHSA 8§2(f)(1l), "hazardous material," and
"contam:izmants.” The use of the zerm "hazacdous substance” by CERCLA is mos:
unfortunate since it includes CwA 8311 "hazardous substances” as well as
sther substances. Rules adopted by DOT to incorporate 5311 "hazardous
substances” as DCT "hazardous materials"” further complicate the lexicza.

It should be zmoted that the Toxic Substance Centrol Act does aot deiine
©r otherwise use tae Term 'toxic substances”". Rather, TSCA defines '"chemical
subszances” and "mixtures" which are subject to regulation if certain narm
criteria a-e met. Likewise, neither FIFRA nor the MPRSA specify a category cf
nazmful substances; FIFRA defines "pesticides” which are all subject o
-egulaticn as does MPRSA with "materials”

)

-¥4Bulk Ilammable and Cembustible Liguids Act (U.S. Coeast Guard).
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e Cccupational Safety and Health Act uses the term toxic materials” _n

Ta
§6(>2(3; bur does zot define that zerm. The USDA and FD4 stazutes trovide

- -~ - 1 . - 1 . w

defzn:tiens of Madulterated” or "umsafe” oroducts but do net define such kev
erms as pciscnous or deleterious substances'. Finally, the Consumer Prodict

Tarms as
Safezy Act only defines consumer products.

Ter reviewing both the statutory authorities and the case law whizh
inTerpret these diff:cult provisions, there are Zive potential,
T aspects to a statutery definiticn ef rsisk:

(1) =ype (or magnitude) of harm involved;

(2) degree cf certainty required;

~

vy
—
l '

he required causal conneciion between the substance,
e <

a
ation, and the hamm;

L3 ]
i—‘ L} ]

gu

|

the probability ¢f the harm {i.e., magnitude of the risk and
H 3

~~
i~
~

zhe type of rosk sublect o0 contzol (e.g., unreascnable risk)

Y
tre
g

Not every statute incsrpcorates all cof these aspects. And the terms used
tend tc overlap and be ambigucus, at times. (See Exhibit 8 where the key
Terms are Zivided into three columns.) This will Decome clearer in :the
following discussicn. Distinguishing these aspects for the purpese of
comparative analysis is an exercise in semantics and legal Interpretation tiat
may eppear confusing. Hewever, statutory inconsistencies in defining risks

Tevent & simpler approacih.

Befcre proceeding further, & short example may be helpful. Under section
211 of zhe Clean Axr Act, fuels and fuel addit:ves cen be regulzted whose
emission products

cause cr contribute to air pollution which
navy reascnablv be anticipated to

endangsr

public health or welfare.

NN N N
PR I N
R N N A

The phrase "cause or contribute” relates tc the causal role or comnection
which must be shown between the pollutant and the harm. The phrase "may rea-
scnably be anticipated" refers to the degree of certainty required. The term
"endanger" desccibes the risk, particularly the magnitude of the risk.*?
The harm, presumably, is danger to the public health or welfare.

i1 R:usk = (probably of harm) x (magnitude of hamm).
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different approach is -aken Ior texic effluents under the Clean Wate:
¢zicz 207(2). There, IPA is authcrmzed to regulate pollutants which
{act may) 'cause” enumerated harms (death, disease, ets.) on e
I available informaticon. This formulation seems to Tequire 2 sTronger
ccnnection between poliluzicn and ha:m than the Clean A:ur- Act approach,
eems :a*a;¢ow less subjectivity than the 'may reasonably be anticipated”
14

Iz the Zelleowing pages we analyze the statuTory launguage Telating o
these Issues. 4s shown by Ixhibit 3, statutory language cay be civized into
—hree categeries. Therefore, tne analysis censists of three parzs:

{1) Troe of harm inveolved, which is more cr less explicizly
aescribed 1n the statute and/cr subsumed under risk terms;

2) Tvpe of risk involved, which includes both the magn::tude
{(i.e., probability) of zhe zisk as well as the type of
risk subject to control (e.g., unreasonable risk);

(3) Xecuired nexus cr connecticn between the substance,
regulation, anc the harm or -isk involved, which is

described by statutcry terms relating to probabilizy,
uncertainty, and causality (or effectiveness).

It should be repeated that all c¢f these legal specificaticns centribuze
To the regulatory authority which an agency can exercise.

TYPE 0T EARM

The harm compomnent of a statute's zisk definitien genecally comsists of:

1]
L

(1) des piions of undesired cutcomes, and/or

{2) descriptions c¢f the "population at risk" or the cbjects of

pretection including the environment, etc,

Thus, "azn" from toxies csonsists of one or the other or beth of the above
compenents. Some:thing happens to somecne cr something--that's hazm. The first
compenent ¢ hazm uses such terms as 'danger,” "injury,” "camcer," "deazh"
"adverse effect' but alsc includes mere "presence’ (or discharge). Popula-
tiscms at risk imelude the "public,” "wildlife," and the "eavizomment”. Scme

staTtutes, like SDWA §§1401, 1412 have both outcome and population at risk
terms; otier st tes have cne or the other.

‘“: However, the phrase referring to "available informazion” in Sectien

3C7(a) acts tTo temper the certainty :equ¢‘ements somewhat:.



The definition of harm is generally the <learest aspect oI z statuze's

celizmizion of risk. Hazm ¢ represents the outcome wh:ichk the statite I1s designed
<5 preven:z. See Ixhibit 9. As shown, ha-m statements range from adversse
effects on public health and welfare,” <o recitations of health effects (e.g.,
"serious irreversible disease”), to less spec:fied harms such as 'polluzion”
(Clean Wazer Act). No entries are ZIacluded im Zxh:sbzit 9 Zcor statutes wonizh

¢ontain nc specification of harm.

Cne :mportant distinction needs to be made when anelyzing the .ssue of

"n

hazm''. The severicy of healch impacts has both an znd:ivicual zand a collective
side. Alshough some legislation, ch as the OSE Act, is writzen tco afiford
orotection o every single wc*k;ng individual, most laws are concerned aboutz
aggregate effects cn public heal:th. Thus, hazm should be unders:cod, iIn thi

contexT, as harm <o populations. 0F course, “opu‘a:ions are composed of
individuals who may have varying sensitivities to texic exposures;
neverthelass, unless there is a specially sensitive and/or large subgroup thas
can be :identified, regulatory standards must be crafted to protect the general
public Zrom harm. Such standards may nct necessarily ensure the prctecticen cf
every individual in the exposed pepulation.

Whether substance regulated under cne statute can be regulzted und

ncther, w;ll depend in part on the regquired showing ef harm. Ixhibiz 10
fccuses on human health impacts, illustratively rankiag them top to betteom
from most serious and specific dewnm to the most general and diffuse elfects.
Thus, a substance meeting a specific health effects critezicn, all eother
things being egquel, will probably satisfy all the criteriz listed lower :in
Exhibiz 10. The lower cnes are more "inclusive". However, tiis ranking weuld
nexdly be dispesitive :n a2 litigaticn context.

Ncte that such terms as ''adversely affect,” "significan: adverse impac:

and "any adverse effec:” may be ‘unc‘xcna_ly equivalent. Note alsoc That it
¢ifficult zo assign a -ank to the "unreasonable risk" formulaticn of the
HMTA. In fazt, TSCA is similarly ambivalent: is it supposed to protect
against "inmiury to public health" or "unreasonable zisks of injury o public
neal:th'? (Definiticms of the Tisk that use z separate 'tisk of" term
mocdifying the outcome are comsidered separately in the "Type of Risk
cdiscussicn.)

"

s

TYPE Cr RISK

As sbown by Exhibit 11, & number of statutes incorperate the concepts cf
risk, danger, or bazard in their definition of regulgtory authority. Thuas,
these terms need some analysis. Agaiz, no entries are included in the Ixhib:iz
and this discussion where statutes do nct incocrporate risk language.

At the star:z, it is helpful to poimt out thar the term '"risk" refers be:in
(1) o the ptobability of some outcome (harm) occurring, and (2) To zhe
prebebilicy of harm as well as its magnltude or severity. In genmeral, the



Statute

ELHIBIT 9

TATUTORY DESCRIPTION OF THE HARM

Descrintion of Harm and/or QObieczs of Pratszticn

TSCA §4(a):

TSCA §4(5):
TSCA §835(b) (4)(Q),
5(5), 6(a)

CWa 8311 (™) (23 (&)

Cwa 8311(3)(L)

Cwa 307(a)

SDWA §1421(1),
§1412(H) (L) (B)
SDwa §1s21

MPRSA §i102(a)

RCRA §1004(53)

"Injury to health or the envircnment”

CR
"Sigzaificant or Substantial Human Zxposuza"

"Seficus, widespread nara” to "human teizmgs’ Iz
"cancer, gene mutations, or birth defsczs”

"Izjury to heal:th or the anvirzament”

"{izxminent and substantial danger to] the public healzh
or welfare, including, but not limited to, fisa, shell-
fish, wildlife, shorelines, and beaches."
"Tharmful te] the public health or welfare . . . Laclud-
ing, butr not 1 ed to, fish, shellfish, wi! e, and

limiz
public and private property, shorelines, and Seaches.”

"Death, disease, behavioral abnormalities, cancer,
mutations, physioclogical malfunctions, including mal-
functicns in repreduc=zion, or physical deformations in
any srganisms or their offspring.”

"any adverse affect om the heal:th of persons'

"the presence of any contaminant”
"affect adversely the zealth of perscns”

"unreasonably degrade or endanger fuman keal:zh,
welfare, or amenizies, or the marine enviz nme“-,
ecological systems, or economic potentializies”

"an izerease in morzality” or "im serious izraversible,
or incapacitating reversibla, illmess.”

OR
"[subszantial nazard] to human health or the
environment”
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"{protect] hum

"unreasonable adverse effects on the environmen:' or
"any unreascrnable acdverse effect on tie exviIcnment

"Seriocus iniury or illnmess to children and adulits

resulting from accidental ingestionm or comtact.'
"endanger public health or welfare”

1"

"[protec:t] the public heal::

"increase in mo

Ttality or sericus :-reversible, or
incapacitating reversidble, illness.”

"adverse effects on the stratosphners, especially
ozone"

"[substantial danger tc] the public healzh or
welfare or the eavironmen:z"

"death, disease, behavioral abnermalizies, cancer,
genetic mutatiocn, physioclegical malfunction (imclud-
ing malfunctions in reproduction) 1n . . . organises
or their cffspring"

"ne . . . material impairment of hezlth or functicmal
capacity”

"{unreascnable risk to] health and safety or properTy
"[protect] the public healzh”
Y‘,« z . - Y -“_a 11

injurious to heal:h

4 1

"cancer in man or animal




EHIBIT 9 (Continued)

STATUTORY DESCRIPTION OF THE HARM

$ot -

N -
3

Statute Desczipotion of Harm and/or Objects of Prctecuicn
oWsSA 32 USC §.223 "vessel cr cargc loss, or damage to life, property,
the marize eavironment . . . TO structurss in, on,

hog

PwSaA 33

FASA §%
FHSA §§

PPPA §3

TTA &

NRC 42

NRC &2

2111

CsC §122

3 USC §391a

(D, Ha)

3(®), 2(q)

TSC §2201(b)

USC §§2077(d),

or immediately adjacent to the navigable wa

the resources within such waters

"

"damage to, or the destruction of, any bridge
{harm to] che navigable waters and the rescurcss

therein”

"azards to lifs and property, for navigation

vessel safaty, and for enhanced protecticn of

marwne envirconment.'

“lunreascnable risk of] injury”

perscnal injury, or seriocus or £

"substantial personal imjury or serious ill

A
=3
-
-

ef
eg

ined
uent

N
'

"{protact] the public health and safety”

"sericus persomal injury or serious il
affecting "childzren

"Zire leading to death or persomal injursy,

significant prcperty damage”

"protect health" or "minimize danger to 1if

or praperty"

lness

7

"t

er

"unreascnable risk to the health and safecy of

the public”

and
zhe

as ""deazh,
illness."”

1t
L8ss
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serious widespread harm from cancer, gene mutations, or birth defects
[TSC4A §84(5))

death, disease, behaviora. abnormal.ties, cancer,
malfunctions, physical defcrmat:ons, bizth cefects

{CIRCLA 8104, CwA 8307 (e)]
[increase in] mortality, serious irreversidle, or iIncapaczizating
reversible, illness

[RCRA 100&(3), Caa §112)

.

serious injury or [seriocus] illness
[FITRA §25(¢), PPPA §1471)

A
adversely affect the healzth
[SDwa §1.21]

significant adverse impact on life

2o material impairment
[OSHA §6(M))

immInent and stbstantial danger
[CWA 8311 (%)(2)(A))

cenger to or endanger public health
[CA4 88108, 111, 157, 202, 211, 231, CERCLA §102)

unreascnable adverse effects or any unreascnable adverse effec:

[FITRA]

{unreasonable risk of] injury tc health
ITSCA §4(2), §5, §6)

{unreascpnable risk] to health
(T4



IXHIZIT 11

SPECIAL TYPES QF RISK INCORPORATED IN STATUTORY JETINTTIONS

Tvoe of Risk Statute

1"

significant =isk” TSCA §4(8)

"substancial danger” CZIRCIA §102

"endanger" CAA §§108(a), 111(y), 137(%),

202(a), 211, 231

"danger" ARA 42 USC §2201(%)

"imminent and substantial danger' CWA 8311(b)(2)C4)

"substantial preseat or potential hazard RCRA §10C4(3)

"unreascnable and substantial risk" TDCA (med. dev.)

"unreascnably degrade cr endanger’ MPRSA §102(a)

"unreasonable zisk” TSCA §4(a), §3(B)(&4)(A), 836,

§6(a)

"unreascnable risk"

-
/

w

CPSA 13 USC 832036, 20
"unresascnable risk” HMTA §104
"unreascnable zisk FIFRA §83, 6

"unreascnakle risk AEA 42 USC 882077(d), 21:i1




ST meaning applies when the statutery language -eads ''zisk cf "
owed by a de:;z;:ion of a na—m or when the term "risk" is preceaed by
such werds as s-Q“_f-can:" or "substanzial”. However, when "rzisk” is

mocdified by the werd "unreasonable,” it usually cefers both to probabilizy as
well 2s severity of harm, as do the terms 'danger” or "endanger."

P

Many of the risk terms appeazring in statutes have medifiers such as
nificant,” "substantial," or "unreascmable”. W:th the exception of the
tern "unreasonabl e,' the other modifiers all -efer exclusively to 'he
magnizude or probability of the risk.'’ This is how the upTeme Cour
used the phrase "sign;fican: risk"” in its benzeme decisicn.'®+ There is ne
tandard legal definmition for rapking cthe terms significant and substantial,
therefore, both terms should be considered equivalent.

The following secticns discuss .he concepts of (1) probability of harz
embodied in the terms 'significant" or "substazmtial" =zisk, (2) endan er" cr
"danger," and (3) "unreascmable risk".

Probapility of Harm. As the probability of harm preseﬂ*ed by a :ox*c
chemical expcsure approaches zerc, the zisk may be deemed "izmsignificant” for
purpose of designation and regulaticn. Conversely, as the pr oban_;--y
increases, more Strict regulatory standards may become apprepriate. Thus, ar
essential compenent of a statute's definiticn of regulatable cisk is the

probebilty of hazm criterion.

)
3

Most statutes do not directly address this aspect of risk dut subsume it
under such rubrics as "endanger the public heal:zh"” or "presents an unreasonable
risk". These approaches do require consideration of the probability of harm
zogether with other risk factors (i.e., severity of harm, in the case of the
"eadenger' standard) and in view of compliance costs (iz the case of
"unreasonable' zisk). These situations are discussed lazer. Cer<a
stetutery provisions do, however, incorporate terms usually in’e-.-e‘ d as
referring sclely to the probability of harm. Thus, such phrases as
"significant zisk" or "substantial risk" imply »ha’ low probabilizy zisks ace
act subject to regulation. This is how the Supreme Court used the term

"significant zisk"” in its be“zene decision. However, it should be clear tha:
ever these phrases are somewhat ambigucus semantically since a low probability
cf a catastrophic event may still constitute a sign:ficant c¢r substantial zisk.

3. "Ipminent” risks refer to the velocity of the threa:t as cpposec o

its mag-itude.

160 IUD w. API, 448 U.S. 807 (1980) (pluralizy opinion). See alss
Linet and Ba;ley, 'Benzene, Leukemia, and the Supreme Comr:z,” 2 Jourmal =f
Public Hezlth Policy 116 (June 1981).

ez .




In its recent benzene decisionm, the Suprame Court notad scme possible
parameters to the term significant risk. The Court explained that if the odds
are one in & bill-on chat a person will die freom cancer 5y taking 4 drizk of
chlorinatad watar, the risk "clearly could not be comsiderad sigmificant.” On
the other zand, "if the odds are one in a zhousand that regular ighzlazisn of
gasoline vapors containing 2% benzene will be Zatal, the zisk could ceascnabdly
be ccnsidered significant.” The Court, however, leaves.a wide griy zcne.
between .001 and .000000001. Most toxic substances risks will probably fall
cigat iz this gray 2zcome.

cr example, under the Clean Water Actz, the ZPA determizes
he quantities of nazardous polluting substances which may
te harmful ts che public health and envizcoment i spilled
igto the waters. The EPA accomplishes this using a worst
case scenaric ccmbined with a significance facter of
one-in-a-million zisk of fatal cancer.}!’

4 hy

Alzhough the terms significant and substantial refer to the magnituis ¢
the risk, the tarms 1ave not been defined quantitatively, either in the
ralavant statutes or in the case law. There has been very little ‘udicial
interpretaticn of these terms and, in any event, agency determinaticons cf
icant cr substantial risk are likely to be accorded judic:zal defsrence.

(379

The Meaninz of "Endanger”. Most apoes
Judge Wrignht cf the D.C. Circuit Court of
andanger" standard of the Clean 4ir Act:

ita is che definition used by
Appeals reviewing the former "will

Danger is not set by a fixed probabilicy of harm, but rather is
composed of rsciprocal elements of risk and harm, or
probability and severity. That is to say, the public health
may properly be Zound endangerad both by a lesser risk of a
greater harm and by a greater risk of a lesser hazm. Danger
depends upon the relation between the risk and harm presented
by each case and cannot legitimartely be pegged to ''probable”
harm, regardless of whether tha® harm be great or small.l™

*7. The Supreme Ccurt's cpinions aay encourage scme Legal challenge o

this methodology.. Conversely, agency regulaticons may be challenged as
inadequate if they do not raduce the siguificant risk to at least 4 ome i a
billion chance of fatalizy.

130 zehvl Coro. w. EPA. 341 7. 2
{cizaticns cmiztsted) see also 38 R 33

, 31-3 (D.C. Ciz. 1376) (en bdanc)

A1
d 1
734
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Judge w:;g held :ha. the EP4 had deen -orrec’ in iaterpret.:

- . 1} . - -
sncenger” o mean presents 2 significant zisk of harm.'*’c  As the Judge
ouT 1T

(L8
¥
i
t
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h

endanger means something less than actual harm. When one
is endangered, harm is threatened; no actual injury neel ever

ocour. *¢-

The concept of "danger" was contrasted, in Ezhvi, w
"adverse effects’; the former was considered p ‘
cequires a showiag of actual harm. -
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The 8th Circuit Court of Appeals similarly interpreted the Temd
"endangering” as it appeared in the Clean Wazer 4ct of 1570 (§112):

[We] believe that Congress used the term 'endangering” :n a
precsutionary or preventive sense and, therefore, evidence of
pcte“.lal harz as well as actual harm comes within the purview
of zhat term.®3

How prebadle must the occurrence ¢ & threatened narm be Zor it o
censtitute & danger or hazard? And how severe? As noted by tae Ithvl Court,
a "scphisticated case-bv-case aunalysis is appropriate'.®3- That is pecause
danger is composed of reciprocal elements of :isk (i.e., probabilizy) and

harm. The magnitude cf the risk sufficient to justify regulation Is izversely
prepertional o the harm to be aveided.

This suggests that there are minimal risk and harm levels that must be
met for z "danger' to be present. TFor example,

. even the absolute certaiaty o de minimus (I.e.,
winor) hazm m:ght not jusify government actiom. -
. Ivid. aT p. 2.
290 Inid
3. Twid., at 15
22 Reserve Mi=ing Co. v. EPA, 314 F.2d 492, 528 (8th Cir. 1675) (exn
Danc)
330 E==vl, ov. ciz., at 18
Sonles 28 Eo-
2w . o



. the possibility of a disaster of "ultimate severity and
horrible conseguences’ may be so low as to allew minimal
censideracion and respensa.’®

With respect to harm, cancer and lead poisoning would cleazly not Be
censidersd cde minimus. With respect to preobability of cccurzence, the legal
requirement seems TO be a "significant risk".?¥! 3ecause of the raciprocal
relationship between risk and harm, the exercise of judgement is unavoidable
and implici: ia determinaticms of danger.?’!

Danger is a risk, and so must be decided by assessment ¢f risks as

well as by proof of facts. Liu

Thais requises weighing the relative risks of underprotaction versus
overprotacticn. 4n analogous balancing act is required whenever the tazm
"unreascnabie risk" appears inm a statute; tlese situations ars cdiscussed next.

"Unraasonable' Risks and Effects

The term ¢f art "unreasonable” aprears in several statuctes, sither
preceeding the word "risk" or modifying "adverse sffects”. The Szrmer usagze
appears in meny sections of TSCA; the lattar usage is prominent iz FITRA. The
Two phrases are equated by FIFRA which s.atLto:ily defires the lat=er in teras
of the former. The MPRSA alsc uses tshe term "unreascnably” and cther aon-IPA
statutes such as the Consumer Product Safety Act, and the Flammable Fabrics

Act, employ unreascnable risk as a2 starutory criterion.

The term is derived from the law of products liabilisy where reczverv for
iniuries is predicated on a2 finding that the product in questicn is "unreascn-
ably dangerous” to the comsumer during ordinary or proper use. Thae cCTUITS
have elabcrated this legal doctrime quite exteasively but the essence is that
the utility of the product must be weighed against the magnitude of the danger.

in

-
e et
Fif=
iz

the Consumer 2?roduct Safety Act, the Court of Apreals for
eld that the reasonableness of the risk is a function of

O (l
i
[}
0
¢

zhe

- a

2%) See Carclina Zavizonmental Studv Grouw v. U.S., 310 F.2d 736, 799
(D.C. Cir, 1973).

2¢) See Echvl at p. 20; Industr-ial Toion Dept. v. American Pectro-
leum Ipgstitute 448 U.S. 807 (1980C) (benzene).

27

hvl, at p. 20; Amoes 0:i1 Co. v. E274, 501 F.2d at 740-
F 1

Cauz. 1974‘)7"?1«10 v. Hodzscm, 99 F.2d 467, 475 (D.C. Cir

28

33}

<avl, at ». 24

I
i



. Neither TSCA, TITRA, nor the CPSA define the term "unreascamable ris}
was the congressional intent, as documentad in the legislative histcries
< ily s

This

or T

More

hese laws. However, Congress was not otherwise

he determination of unreascnable risk involves a ceonsidersa-

ion of propability, severity, and similar factors which canne:

[

z

be defined in precise terms and i1s not a factual dectermiznetion
tut rather ceguires the exercise of judgement on the pa-t ¢
the person making it. . . . [Legisiative History of T3Ca, ppo.
421-22.]

specifically, the legislative history of TSCA indicated what facter

should generally be weighed in making the determinatica that an unreascr
zisk exists or may exist. Such a determimation inveolves

1

TLsSK

balancing the probebility that harm will occur and the magni-
tude andé severity of that harm against the effect cf proposed
regulatory acticn on the availability to society of the

benef=ts of the substance or mixture, taking into account the

availability of substitutes for the substance or mixTure which

P

do not reguire regulations and other adverse effects which suca

prepesed action may have on scciety. [Legislative Histecry, »p.
4220}

I}

dez the standard would impose.?’- The burden includes bot: technl
decreased utility, use of substitutes) as well as eccnomic Lmpacts.

=3

ble

Szmileazly, Congress expressly omitted any definiticn of unreascnadble

from tae Conmsumer Product Safety Act, stating

Protection ggainst unreasonable risks is central to many Tederal
and State safety statutes and the courts have had troad experi-
ence in interpreting the term's meaning and application. It :is
generally expected that the determinaticn of unreascnable
nazard will invelve the Commission in balancing the probabilicy
that the risk will resul:t in harm and the grevity of such hamm
against the effect on the product's utilizy, cost and

a

availability to the ccmsumer. An unreascnable hazazrd :is
clearly one which can be prevented cr reduced withoutr aZfecting
the product's utility, cost or availability: or one which the
esfect on the product's utility, cost or availability is

cutweighed by the need to protect the public Zrom the hazard
associated with the produc:,?® ;

#%. Acgua Slide 'N' Dive v. CPSC, 569 F.2d 831 (3th Ciz. 1973).

3% E.R. Rep. No. 1153, 92ad Cong., 24 Sess. 33 (1972).



-“-s suggests a central role for cost-denelit analysis whizh Is belied by
=ne CPS4a’s legis.ative aistory:

There should be no implication, however, that in arriving ac
its determination the C.mm;ss-c“ would be reguired to conduct
and complete a cost-benefit analysis pricr to promulgating
standards under this acz.?’!-

The legislative history of T3CA incdicates a similar Congressicnal poins of
hat econemic, social, and environmental costs and benefits of the use of

pesticides are to be taken into account. This ceguires a cost-benefit type of
an analysis.

Although TIFRA does not define the term 'unreascnable zisk” it indicates
e

THE REQUIRED NZXUS OR CONNECTION: CERTAINTY, CAUSALITY, ZXTECTIVENESS

%%
—— > d o

In ozder to justify the regulation of a chemical substance (or aetiv
iﬁvo‘v‘*g <hat substance), there must be a zegulatorv rationale. That
rat.cnale is typically based on scme comnect:icon between (1) the chemical

ubs-a“ce and & harm To be prevented or (2) the regulatory standard and

Withcut such 2 csonection, a regulaticn would probably be deened
!

)
]
o

Even :if a cdocumented public health problem exists (i.e., if the type of
2azm czizericn is satisfied), no regulatien in response to this problem would
be justified unless it can be shown:

. That zn identifiable caem;ca‘ substance or mixture is
propably associzted with the adverse effects, and

. The proposed standard would result in a decrease of
negat:ve effects.

rst point is essential to substantiate 2 designation decision. The
saccnd pecint is essential for regulationm.

‘- Legislative Eistory, see note 30, Ibid.

322 7ne Scpreme "‘ou:’"s benzene decision suggests that risk reduction
t from the imposition of a regulatery standard; without
le resultant benefits, a health regulaticn has nco ratiomale.



There are thrae dimensions =o the connection requirement:

(1) Statutory language relating to the rescluticn of uncer-
tainty regarding che causal role of tiae suspect chemzzal

and the danger it poses (e.g., "'may” harm vs. "will" hazm);

(2) Statutory language relating to the causal role and
probanzl;:v of harm associated witld & chemical exposure
(e.3., 'present’, "cause”, "contribute"); and

(2> Effec“;v sness language circumscribing agency discrecicn
in fashicning standards (e.g., ''necessary cor appropriaze’
standa-hs).

ree classes of statutory language are most pertizent o satisfving any
rational nexus or connection requirement. Rules which do not adequataly

address :these issues are subject to judicial :invalidation 2s zct mest:ing
STATUTory c¢Titeria or as irratiomal and arbicrary exercises of administroz
tower.
Cer=zazacy
A\
¥
v
Substance
or e (Connecticn? wm—————e awe; or
Standarc Protecticn
¢ A
A 4
1

Probabilicy Causalicy

The statutes reviewed employ different phrases Io connmect ©
ich the harm or risk cof harm to be avoided. Fer example, the T
Substances Control Act employs a variety of different phrases c3
substances and activities tz "unreasonable risks':

"may present” Section 4(a), 3(e)
"presents or may present” Secticn 3(%)

"oresents” Secticn 7(a), 8(e)
"oresents or will present’ Section 4(%), 3(f£), 8(a)

iTLVe
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These terms Telate to the resolution of uncertainty, probabilizy of harm,
and the causal role required for agency actica. ther phrases (e.z.,
"necessary o protect the public heslth") relate to the comnection requiced
between the stancard aand the harm. See Exhibit 12. These topics ard
$Tatutory language are discussed in detall nex:t, except for zrohability of

harm which has already been considered.

Resolution ¢f Uncerzainzty

The legislative histories of most of the statutes reviewed recognize tha:
The regulatiocn of health and safety risks camnot usually be based en strsizh:
forward, definitive factual analyses. Rather, agencies will need to resolve
uncertainties azbout the risks posed by particular substances. The statutes
pzovide some guidance abecut this issue in a aumber of ways:

. The definitior of the risk of<en incorporates a
certainty regquirement (e.g.,  mav present’ an
unreasonable risk versus "will preseat” am unreasorable

risk).

. The factors for making a desigﬂa"ﬂn or regulatien
cec-s-cn may address unces ainty through such 2 phrase as
"best available evidence". Available evidence is usually

a0t tnambiguous.

¢ Burden of procf or evidentiary regquiremenzt (e.g.,
substantial evidence) determine who is respensible for
resolv:.ng how much unceztaiaty.

i Fina.ly, authority to designate or regulate chemicels
categoricallv (as opposed to substance-by-substance) cr
To provide a margin of safety may implicitly affect burie:n
of procf and allow for relatively more uncertaialy o be
tolerated.

Cieazly, the resclution of uncertaintv is an issue that permeates any
analysis c¢f statutery authority o des;gnate and regulaze chemical substances.
“**e ai::y can attach to all aspects of the definition of risk, including the

v and severity of the outcome, the populaticn at risk, anc the
wen.  Zach of these four elements of risk is subject o

o B



EXHIBIT 12

TYPES OF CAUSAL CONNECTIONS REQUIRED

BETWEEN (1) CHEMICAL SUBSTANCES OR STANDARDS AND (2% RISX CF ZARM

Causal Connection

Group l--Present Conditionals Using ™av

may resascnably be anticipated to affect”

may reascmably be anticipated to endangez”

may reasonably be anticipated to result”
may be harmful o

"may present [danger or risk]"
may render [food izjurious)”
"may make [product izjurious]”
may gezmerally cause”

may cause”

pay result in"

may have [any adverse effect]”

may affect [adversely]”

Group 2--Present Tense U

CaA §157

AR bl la¥eSal -~
c §8108, 111, 137, 202(2), 211,

231
cas §112
CHA §311(9) (%)

§4(a), CIRCIA §:22

]
wi

p)
9

™)

)

TDCA 38402(2), 50!

i

CSDA (PPIA, PMIA, ancd IPI14)
FITRA §83(d) (1)

THSA 32(f), 3(a)

1%

SDWA §81421

it
=
)-a
[3S]

SowaA §§1401,

SDWa §142

‘neosnditional

"causes or comzzibutas to'
"presents [danger or risk]"
" 41 "
generally causes

"lis] associazad wizh"

e e e e e e

CAA §8108, 111, 112, 2¢2, 211, 231
CWa §311(b)(2)(a), CPsSa &8
FITRA §8(b)

CPsSA §8
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Causal Connection

Group 3--Future

Tense Unce

A3} PR IR

;iLl er may
to cause”

"will aot generally cause”

{unreasonably degrade

-1t

will

Moy
W o -

not cause’

"would not cause'

silgnlIzlcans
PN ]
-~

R

"would net
{<he =risk

"would

joteld

1y increase

eazsonably be anticipated

Betwean

FIFRA 383(0)(3), 3(d)

FITRA §3(c)(3)
Cwa §307(a)
IFRA §3(e){T)(C)

FIFRA §3(4)(3)

TITRA §3(c) (M) (a), (B)
ATA &2 USC §2077(4)

Standard and Hamm

"in crder

. "
<o protect against
"is necessarr Iz prevent

5 protact”
is required to protect”

if required to assure"

"
"necessary o protec:

"necessary or appropriate

"mevy be necessary"

"is &bly necessazy"

redson

" . " "

may be” ¢r "is” "needed o prot

"necessary cr desirable”

TIFRA §25(¢)

FDCA 88406, 408;
§105, OSHA §3(8)
USCG (BFCLA eand DCa3
CPsa §7
??A‘§4

AEA 42 USC §2201(%;

FHSA 83(b)



generally imprecise astimation based on extrapclaticms from sciemtiiic studies
or other data. GZach estimate, morsover, should be thoughz of 2s "mest likely'
wizh confidence limits describing the probable range oI :the estimatea.

Population at risk, probability and severity of hazm are three variablas
which effaczively sat the bounds on what is a public healzl prodblem Zor whica
ragulaticn might be necessary or appropriate.

.

In zany instances, the limitad available data can suppers altarmative an
.incompatible "sciamtific" interpretations. For these situaticns, cthese
elaments cannot be determined based on ''facts' bur beccme 'iudgment” calls.

These "policy iudgments,” as they are alsc called, are usually withiz agency

Er-Y -2 o8
iscretion so icng as they are not "arbitrary or capricious’ (i.e., withou:
rational foundation). In those situaticons, much regulatery discration will

axist to resolve uncertainty.

FTor example, an agency might estimate that cf every 1,000 people axposed
%o a substance, cthree might be "rsaasonably expected to" contract fatal cancer.
However, the 95 percent confidencs interval®?’ on this incidenca estimaze
@aighs range Zrcm ome T 100, or from ome to 10 if there wers lass unmcerzainTy.
The same reasoning applies to estimates of tie populat:ion at zisi
these zrisk variables ars measured using cardinal scales waich are gu
amenable %o numerical calculations of uncertainty.

Uncerzainty ragardizg the severity of harm qUST ce "ea'ed ciffsrently.
i1 some instances, tile severity of the harm is gquite cerzain, ia others lass
so. Quite often, '“e possible harms do 30t form a continuwm and ars chus act
well-suited to comventional numerical confidence limits. For example, amecag
the health effects of benzene exposure are _eukemia, aplastic anemia {(ofzen
EAtaT), variocus cytspenias, and subclinical chrocamescmal aberraticns. S:zazutes
using relatively broad harm concepts (e.g., endanger public healti) ld sesem

to pe*m;- more uncartaiaty regarding sever;.y of effects than statuzas
defining mcore precise types of cutcomes (see Exhibic 11).

Finally, uncerzaincy regarding causality needs £o be distinguished frc
uncertaiaty :ega:d;ng probability. For example, in the case cf cckz oven
emissicns, the probability and severity of health effects are bcoth selatively
certain; what is not known is the specific causal agent or chemical
substance. Conversely, the issue of causality may become mcot when botx zhe
probability and severity of health effects are highly uncerzaia buz exgeczed
<o be low. In other cases, C7Cs for example, contrsl standards mav o

grounded in 2 very confident causal role assessment (i.e., stritospher:ic
effects), although the probability and severity of health impacts are less
carzain.

3.This is a standard statistical measure of uncersalaTy



"Ma" Versus "willl )

S:a: '::v lznguage referring to uncertainty is ambigucus. Ior
the terz "zay" es i1 "may cause” or "may endanger” has Two pessible
taticas. "Mey" migat refer either to (1) the probadilizy of public
impaczs ¢r o (I) some uncertain:tv regarding the risk. Conversely,
expression "will," as in "will endangexz,” can refer either tc high probabi
or n‘éh cf cerzainty. In either case, courts read statutory ;anguage

very clcs
't

standa=g,  *

. MCA v, Costle interpreted the term "will be harmful”
wnica formerly ppea’ec zn Secticn 311 of the Clean Water
Act but was changed to "may" as 2 result of this
decisicn.??

. IDF v. Coszle?®! interprects the term "may" in Section
1+.2 cf tne Safe Drinking Water Ac:
. Severzl cases interpret the 'may reqde’ injurious”

standard cf the Food, Drug, and Cosmetic Act, Sectien 402.

d The legislative history of TSCA discusses the
Congressicnal intent in using "'may" :in TSCA Sectiom 4(a).

. The legislative history of CIRCLA compares the use of

"may” in CEIRCLA Secticn 102 to the unconditional language :in

the desizmaticn criteria ¢f CWA Seczion 311(b){(2).

411 ©f these authorities suggest that the term "mav" allows Zfor mec
agency cdiscretion cn designation and regulation thaz do other uncondici
ternds

Tor example, EPA's desigmation of repor:able aua“ ities under zie

¢
woraing of Section 311(b)(4) (i.e., guantities which "will be harmful'

See, MC4 v. Costle, 455 F.Supp. 968 (W.D. La. 1978).

See "Clean Water Act Regulatory Review" in ICF Incorporatzed,
Chemical Substances Designatien, Volume 2 (1981).

38, DT v, Costle, S78 F.2d 337 (D.C. Ciz. 1978).
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v and nave found as deficient certain agency rules issued under a
will ¢ use' standazd that would have trobably been upheld under a "may cause”

There are several legal cases and other authorities which explicicl
discuss the certainty/probability issue as embodied in the terms may or wil

onal
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"such times, location, circumstances, and conditions” when dischazged) was
invalidated as arbitrary and capricicus because no demonstraticn was mpade
linking actual harm to zeportable quantities. Section 311(b)(4) was amended,
follewing the decision, to allew ZPA to determine those quanticies of
hazardous substances 'which may be harmful"” and these rules have ot been
legally challenged.

The Safe Drinking Water Act (SDOWA) requires regulation of contam:znants
which "may have an adverss effect on health." The D.C. Court of ippeals, iz
generally upholding the interim regulaticns issued by the EPA, cited the
legislative history of the SDWA which authorizas EZPA to regulate contam:iznants
despite potential uncsrtaiaty about heal:h eifects:

The werds used by the Committee were carefully chosen. 3ecause
of the essentially preventive purpose of the legislatiocn, the
vast number of contamiaants which may need to be regulatad and
the limited amount of knowledge presently available cn cthe
healzh effects of various contaminants in drinking water, tle
Commitzee did not intend to require conclusive proof that any
cntaminant will cause adverse health effects as a conditiecn
ior regulation of a suspect contaminant. Rather, all zhat is
required is that the administrator make 2 reasoned and
plausible judgment that a contaminant may have such anr

effecs.’’s
"May render injurious” is a criterion for determining whether a substance
that is added to focd makas that food "adulterated” under Secticm 402(z) of
the Food, Drug, and Cosmetic Act. Several courts, including the U.S. Suprame
Court have iaterpreted that phrase to mean that the Governmen:t need 10t prove
I8,

cenclusively that a2 food containing an added poiscon must cause injury.
Rather, if the fo2od

"cannot by any pessibility, when the facts are reascnably
considered, injure the health of any consumer", the statuctory
criterion is not met.'®

?70 ZDF v. Costle, 578 F.2d 32
H.R. Rep. Neo. 3%3-1183, 92d Ceng., 2
original).

7, 11 ERC 1209 (D.C. Ci
4 Sess. (1974) at p. 1

3% 7.5, v. Lexington Mill and Elevator Co., 232 U.S. 399 {1514
(ficur treated with nitrogen peroxide gas).

3% Thid., at 411.



,

ctner court has poi ‘.eq out that

The word "may" ccrnnotes a reasonable possibility. It does not
mean that & food may be prohibited absent absoluTe cer:

that nc one under the mest extreme circumstances zould be
hzrmed. Nothing in the Act or legislative history suggests
thaz :cng ess Intendec to preoscribe a food simply Decause
was phvsically possible for cne to consume enough of it to
omeself. The Supreme Ccur:t has takern notice that a persen
coulid be harmed by ingesting a certain level of table sal:, or
even wazez.*‘-

3

[T}
0
é

This formula has been sgpplied by other courts which have cast the require
meat as a finding whether the food poses "a reascmable possibility of injury
anvene's health.”* Y This type of determination should consider the vazious
ways the food might be used, as well as the special seﬂs**~v_t1es of such
groups as the sick, the young, or the aged.*?! Thus, the "may render

injuricus’ language of the FDCA requires & showing of lesser probability on
certainty of harm thanm a "will render” criterion and also allows an agenc" =2

consider effects cn especially wvulnerable segments of the populazion.®

The criterien necessary to trigger Agency acticn under Section 4(a)(1)(4)
(i.e., zast rules) of TSCA is "may present”" an unreasonable risk. The
legislative histzcry states that this criterion is intended:

2o focus the Administrator's attention on those chemical sub-
stances and mixzTures about which there is a basis fcr concern,
but about which there is inadequate information to reascnably
predict or gdetermine the effects of the substance or mixTure on
health or the envi-onmen:t. The Administrator need not show
that the substance or mixture does cr will present a zisk."
[Legzslative Histzry, p. 674. (emphasis added)]

%) U.S8. v. Anderscn Seafcods, Ime., 447 T.Supp. 1151, 1135 (N.D. Tla.
1678}, citing Flemming v. riorida Citrus Ixchange, 358 U.S. 153, 163 (1958)

1, 11586 (N
icza).

“1) See, U.S. v. Anderson Seafoods Imc., 447 F.Supp. 1
T.a. .978); Berger v. U.S., 200 T.2d 818, 821 (8th Cir. 193

,\‘
a.

~ W

1
2

“2. See; Lexington Mill at p. 411, See alsoc Wood v. U.S., 286 F.8&

(7t Cir. 15232), where soda was not found to De adLl erated Decause one would
have <o consume 130,000 botzles to achieve a ""dose' of arsenic.

43. See, MerTill and Schewel, "TDA Regulations of Zavironmenzal Centaxm-
ingnts in Food,”" 66 Va. L. Rev. 1357, 1272 (1980); but see, Envirenmental

-

Stancards and Sensitive Populaticns (Comservaticon Feoundation, 1981).




The House Repor: alsc discusses the choice of the tarm "may’.

It should be noted that the bill does not require the Administraser
to find that a substance or mixTure doces cause or significantly
contributa to or will cause or significantly contribute to an
unrsasonable zisk. Such a finding requirement would defeat. the
purpose of the sectiom, for if the Administrator is able o make
such a determinazion, regulatory actien to protect agaianst the risk,
not additionmal testing, is called for. Hewaver, the term "may" as
used in the phrise "may cause or significantly consribute o' does
not permit the Administrator to make a fizding sespecting
prebabilicy of a risk on the basis of mere conmjecture or
speculation, i.e,, it may or may zot cause & risk. [Legislative
Histsry pp. 4246-3.]

Thus, use of tne conditicnal term "may" permits a fairly broad exercise
of agency discretion, although it does pot allow arbictrary decisioms.

Designation critaria for CZRCLA Section 102 hazardous substances includes
the phrase "may present substanvial danger” which was charactarizad as
raguiring 4 "lower threshold Zfcor designation” cthan that incluced in zhe
designatiscn criteria of CWA Section 311(b)(2) hazardcus substances (..s.,
"sresent an imminent and substantial danger”). Ia refarence to tie earlis
Senate version of CEIRCLA, S5.1480, Congressional izntent in defining Seczion 102
hazardcus substances was 'to afford ... broad discration in desigmating
substancas.”

Ia summary, any analysis of regulatory integration must =—ake 12T aczount
$tatutory requirements or autherizations relating to the issue of
uncertainty. As discussed earlier, the definiticn of sisk will, in parsticular
cases, inccrperate a peosition on uncertainty, but other statutory provisions
(e.g., decisicn factors or criteria, burden of proof provisicns) also need 2
be considered. Ia the next section, we further discuss the related topics of
probability and/or certainty of causation or protection.

The Causal Connecticn

There are a number of issues involved in the notion ¢f causalizy. Twe 3%
those issues are the focus of tais discussion:

(1) Direct versus izndirecz causation, and

(2 Cumulative versus incremental causavicn as a basis for
regulaticn.
In discussing the first issue, we will review the statutery terms used
lad : . .
(e.g., "pose”, "present”, "render", "cause"). The second issue regquizes a
review of legal decisicns that have comsidered the problem.



Direct vs. .acdirect Causazien

Although scme connection must de established detween the presence
expesure to pollutants and potentially result:ing health effects, the s
cften use specific language that broadens the possible causal rcles o
chemicals may be subject to contrel. The intent behind the use cf the
is to imclude beth direct and indirect health effects.

There was much debate surrounding the procper connective to be used in
TSCA. L-.;mate*v -houg“, the conference committee adopted the Senate
Laaguage may ''present” in lieu of the House fcrmula may "cause or
s:gnif:cantly contribuze to”. In choesing this term, the conferees [nzended

taat [EPA] . . . be able to address substances and mixtures which
indirectly present unreasonable r-isks, as well as those which
dizectly present such risks. Further, the confe*ees do not intend
thet & s&bs.ance or mixtuzze must be the single factcor which resul:s
in the presentation of the risk [Legislative 5*s.ory of TSCA, p.
573.]

Despite zhis, the terms used In the different laws are not consisstant
The mest widely-used terms ace:

"sause or comtribute To! RCRA 1004(5)(a); CAA §1c8, §i1il,
§202, §211, §231

"rendez” FDCA §402(a), §601

"sresent” TSCA 884, 5, & 6; CWA
§211(b)(2)(4); CERCLA §102; CPSA §8

"cause” CWA §307(a); FITRA §3, §6; CIRCLA
§104, THSA

Mafzecs" SDWA §1421, CAA §157

"resulz"” SDWA §1421, CAA §112

"sese" RCRA §1004(3)(B), HMTA §104

Some phrases explicitly mention both direct and indirect effec:zs (e.g.,
TRCLA §104). Other statutory provisions incorporate & two-stage causal
requiremenz (e.g., TSCA §4(a), SDWA §1421, CAA §108, §111, §157, 8202, §211,
5”“‘) See Exhibit 13. The Clean Air Act formulae were largely adopted :in
1977 to clarify the bases of air pcllution regulation. To regulate under
several secticns, LPA must show that (1) emissions cause or contribute To alir
pecllution which (2) air polluticn endangers the public health.
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Comulative vs, Incremental Effacts

Expesuzes to hazardous chemicals often Rave multiple scurzes. Xor
exampla, sources of lead include food, automotive emissions, iadustrial
pollucion of air and water, etc. When assessing the health risks of 3
substance such as lead, it is difficult--almest arbitrary in fact--to alloeca:z
portions of the health damage to the differant scurces of the pollutant..
Despite this difficulty, statutory provisions usually authorize the regulation
of only cne class of sources. Typically, legal controversy surrcunds zhe
decision to regulate an exposure increment; affectad industries often zonctand
that the exposure incrament being regulated is not, in itsell, hazardous;
agencies csunter that cumulative impacts must be considered and diffsrant
pollution sources may have varying degrees of susceptibility t2 conzzol.

The 1577 Amendments to the Clean Air Act clarified tihis issue by usinag
the phrase ''causs or contributa to air pellutiom which may zeascnzably Se
anticipated to andanger” public health. This formulation allows consideration
of aggregate air pollution impact, regardless of sourca (i.e., mobile vs.
stationary). Congress authorized EZPA to consider all sources of exposure o
the pollutant--foed, water, air, etc.--in determining health zisk.

However, the EZthyl Court agreed with ZPA's position that the
contribusicn must be "significant” before regulaticn is proper..
Morecver, "while the incremental effect of lead emissicms on
the total body burden is of no practical value in determining
whether health is endangered, it is of value, of course, ia
deciding whether the lead exposure problem can be fxuitcfully
atzacked through ccntrol of lead additives.'**d

However, the court did not agrae that the increment of exposure izsals
must cause a significant health hazard. This view is comsistent with the case
of Pecvle of California v. Deparsment of Navv*®! which held that "It is zhe
cumulative effect of innumerable 'insignificant’' pollutioms which has hung an
envircnmental cloud over cur planec’.*®

4n analogous controversy has arisen over the regulaticn of envizcomenzal
contaminants and additives in food. The Fifth Circuit Court of Appeals
rejected the contention that the added increment alone must render Zocd
injurious for regulation to be necessitated; rather, regulation is called Zer
whenever the total amcunt of the pollutant may be injuricus so leng 25 some

“*i Ethvl at p. 31, n. 62. See Wilkey, dissent, Ibid., p. 9.

*3) 431 F. Supp. 1271 (N. D. Cal. 1377).

“8: Ibid., at 7. 1294,

—————



perzisn ¢f the contamination is avTributable To acts of man.*’s  The Joust
pecinved cut that the increment of the contaminant must create or incresase 'z
satenzializy of iniury ts health” and it need nct, v itself, be shown o
vender £50d peotentially injurious

Likewise, the use of the tarm 'present” iz TSCA refleczs the inteat o
grant authority over tiiis type of toxic exposure:
be presented decause cf the

cz of a number of diiferent

Citentimes zm unreasonable zisk wil

interrelaticnsizp or cumulative imp

substances or mixTtuTres. The cconferees intend that the Adxmin:i-
3TTA&TOr have autlorilty to protect health and the envirsnment in
such situazions. [Legislative His<tory, pp. 673-4.]

o m -

Severzl of the provisions of the Food, Drug, and Cosmetic Act
specifically require the FD4, when setting tclerances, to coasider =he other
©78ys <tkat consumers may be affected by the same or related hazardcus
.hemicals. However, apart from past IRLG activities, there have been cnly
timized attempts, in general, to integrate standard-setting across agencies or
IMENg exposure sources to take multiple exposures into account. This remains
“=1 the mest part am unexplered frontier for policy-related research.

TUATUTORY 3ASZS AND FACTORS TOR LEVEL Cr PRCTECTION DECISIONS

The statutes reviewed often differ as to the amount of protecticn or risk
-edcticn they autheorize. Many statutes refer only to the issuaace ¢f szan-
-2 4s "necessary,” "adequate" or "sufficient” to protec:t the tublic health.
n..ue give mecre detailed guidance (e.g., ample margin of safety, 2o material

airment of health). Others address this issue by prescribing parzicular
©4 tors as the basis for standard-setting (or as matters for comsider-ztien).
vhis last group, many laws allow for the balancicg of risk and cost
.*:sidergticns, which is ancther way of establishing a level ¢f protection.
. zxhiziz 13. These issues are discussed in this part ¢f che analysis.

Staztutory language often guides. the desigmation and s:anda:d-se':ing
crocess by explicitly preoviding & specified basis for making decisions as well
as Zacters o be considered. In discussing these issues, it is essential to
dietioguish ameng:

. bases Zfor decisions,
. factors which must be comsidered,
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° Zfactors wnich pay be considered, and
. factors which may no:t be considered.

In ambigucus situations, the admanistrative process can take the lead iz
interzreting legisliative language, subjec:t to review in the (ourts or Congress.
In general, a substantiel amount cf agency discretion exists to 'read statutory
anguage 2 permissive fashien. Thus, while statutcry direguives must be
heeded, they can be interpreted creatively (e.g., EPA implementazien of
seczizn 112 cf the Clean Air- Act). However, explicit direct szazutorsy
language :s 2 majcr force in defining regulatory authority. Thus, it Is ar
"established max.m that health-celated legislation is liberzlly comstrued 2
achieve its purpese. "4%)  On the other hand, the same Court of Appeals has
wristen that "when Congress directs an agency te comsider only certaizn factors
in reaching an administrative decision, the agency is not free to trespass
beyecnd the beounds of its statutory authority by taking cther factors iato
aczount.*?

In the literature, health andé envircmmeatal protection laws are cften
divided into two contrasting g-oups. <Tae first group is scmetimes terded
"mealth orly laws" or "zero risk" legislation although these are anct the same;
zhe second group is characterized Dy suck iatels as "balaneing."®°

+

-

Althcugh lustrative, these categories cversimplify. For example, the
Clean Air Act ften cTiticized as being too much of a "heal.h only" or zero
risk law, but ecsnomic considerations are an inescapable pert of the regulatery
program as & whole It is true that Natiocnal Ambient Air Quality Standards
are based solely on health effects data and zmalysis; however, the design of
emissizz contrel strategies to sttain those standards may be based solely on
econemic impact concerms. LikewisSe, compliance with other Clean Airx Ac:
nealth-based standards is ccznditioned cn econcmic and technical feasibility.

v‘. b

*%. fxhvl Cors. v. EPA, 541 F.2d 1, 31 (D.C. Ciz. 1976).

“®- 1A v. TPA, 14 ERC 1906, 1520 (D.C. Cir. 1980).

.
50

cr example, the O0ffice of Technology Assessment distinguishes R**k-
Based Laws" (alsc erromeocusly called "zero-risk laws"), "Balancing Laws,"” and
"Technolcgy~Based Laws." See Technologies for Determinming Cancer Risk £rom
The _nv;:cnment (CTA, June 1981); William Rodgers uses the terms 'eost-
obl;v ous, " 'costeeffective,” "cost-sensitive," and "cost-bemefit' statutes iz
Bene---s, Costs and Risks: Oversight of Health and Iaviroomental Decision-
%axlng, 4 Harv, Eav. L. Rev. 191 (1980); James Lesape c¢lassifies laws iato
"Balancing Statutes and 'Health-Only Statutes," in Quantitative Risk
Assessment," & Eerv. Eav. L. Rev. 86 (1980). The classification of laws by

<hese different commentators and others has not been consistent.
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Thus, whila cer=ain statutery provisions may be "health-biased,” iz is essen-
, Y 1 .
tial to amalyze the entire reguldtory program to assess the 'balancec" or

"biased" nature of the law.

In addition, most "health-only” provisicns ace asscciated wizh puca
dasignation decisions. For example:

i TSCA section 5(b)(4)(4) is purely a desigmation
provision which does not itself authorize regulatiocnm, is
is CWA section 311, RCRA section 3001 and CZRCLA section
102.

In many other instances, statutes combine a risk-based desigmartion
provision with cost-sensitive regulatory authority. TSCA secticn 4(a)
dasignation of substances for issuing tast rules is based solely cn zisk
czizeria but secztion 4(b) testing standards are to be based on cost and
feasibility consideraticns. See Exhibit 1l4. Only a limited number of
STATUTOTY provisions appear to authorize regulatiom without considera:t
aconomic factors. These are:

(21

isn 2
. Safa Drinking Water Act sectica 1421 (Undergrzound
Injeczicn Centzrol)

] RCRA sec=ions 3002-4 (Standards for Generaters,
Transportars, To=aters, 2ad Disposers of Hazardous Wastes)

. FIFRA secticn 25(e) (Special Packaging Standards fer
Pesticides)
. CAA section 112 (National Emission Standards fer

Hazardous Air Pollutants)

In the case of the NESHAPs progzam, the EPA has incorporated eccnomic
analysis into its standard-setting for airborme carcinogens. The role of
econemice factors in standard-setting under RCRA may be resclved through
litigation. Many non-EPA laws similarly avoid mention of the role of eccnomic
factors. This applies to many of the DOT, FDA and USDA laws but zct o the
QSHA Act, the Atcmic Enmergy Act, or the Consumer Product Safety dc:.

Another way of understanding the relative roles of risk, econcmic, and
technical faczors is to consider =le levels cf zrotecticn authorized by cthe
differant statutes. These are summarized in Ixhibit 15. Ia several
instances, statutas direct the sectting of "tolerances”, for example,
consistant with protection of the public health; if a zerc-tolerance or ban is
not authorized, scme level of risk will result, as for tolerances sstabliszed
for carcinogens. This should be copntrasted with provisioms allewing for a
margin of safety which have been called "essential to any hnealzh-related
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LETRIT le

CVERVIZW OF STATUTORY RISK AND ZCONOMIC CRITZRIA

PROVISIONS INCLUDING
RISH-345Z2 PROVISIONS ECONOMIC FACTORS

*TSCA 84(a) *TSCA §4(Db)

TSCA &3 (b)(L){4A) TSCA §6
*Cwd 83C7(a) *CWA 8307 (b)
Cwa 8311 -=-
*SDWA §1412(n) 1) *SDWA §141272)(3)
SDWA §1421 ---
RCRA §3001 -
RCRA §30C2-4 cea
TITRA §23(<o) TITRA 8§83, §5
Cas §108, §1i09 CaA 8110
= §1.1() *CAA §111(a)
Caa §112(a), (™ -
ona- CaA 8157
*CAA §202(a) (1) *CAA §202(a)(2)
.- CaA 8211(¢)
*Cad §231(=a> *CaA §231(H)
CIRCLA §102 Elsewhere iz CIRCLA

-.- CSHA §6(D)(35)

TDCA provisicns except §409 FDCA §409
THSA, PPPA CPsA

* "Matched pairs” combining a risk-based designation provision with cost-
sernsizive standard-setting (or compliance) provision.



TSCA §86(a)

CWa §307(a)

© SDWA 81412

MPRSA

RCRA

caa §109

CaA §112

CaA §211

ITRA
T
Lal

CSHA

DOT/HMTA

DOT/USCG

c

D

Sa
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EXHIZIT 15

LZVEL OF PRCTECTICON AFFORDED 3Y CHEMICAL CONTRCL LaWs

tYrwe

To protect adequately against [unreasonable zisks]
using the least burdenscme requirement’ :

"an ample margin of safety” (3307(a)(4))
applying 3est Available Technology (3AT) =ccone
achievable (§307(a)(2))

as close to the Maximum Contaminant Level (MCL) "=zo
the extant feasible ... (taking ccsts ints
consideration)"” §1412(a)(2)

no unreascnable degradaticn

"necessary to protect human healthk azd the
envirorment' (8§ 3002-4)

no 'unreascoble adverse effects”

11

"adequate margiz of safery
"ample margin of safary to protect the public Rhealsh’
§112(B)(L)(3)

"ample margin of safacty

"adequately assures, to the extent feasible, tx
employee will suffer material impaizment cf hezlzh cr
functiocnal capacity” 36(d)(3)

"reascnably necessary or appropriate to provide safe
or healthZul employment ..." §3(8)

"necessary or appropriate”
"necessazy to preveat/protect ... FWSA 33 USC §l123

"increased protection against hazards" thazsuga
applicaticn of Best Available Technology unless undue
econcmic impacts would result "which are zoz
ocutweighed by the bemefits' B3FCLA

"reasonably necessary to preveat or resduce an
unreascnable risk of iajury"



environmentil standards if a reasonable degree of preoteciicn is to be provided
agaisst nazacds which research has not ye: idepzified.”Std4

Language sutherizong a margin of safecy o agency standards has been
iztezpreted as a_lowing greater discretion for both desigmation and standard-
sezting. In the case of the Clean Water Act, where the "will cause" language
seexs to tolerzte less uncertainty than a "may” formulation, the mandaze-to
provide 2 margin of safery was the basis for a suling upholding ZPA's use 3£
.-

a=i
loriznated ?CBs (abour which little was known). This decision upheld IPA's
authec .oy o draw inferences from available data on related substances witiaout
quirzng rroc? of causaticn for each distinct chemical even where the

atutory criteria used the unconditional word "will."

515, Rep. No. 91-1196, Clean Air Ac:t Legislative History.
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IV. REGULATCRY ANALYSIS

QVERVIZW

There are twe different ways that chemical substances can be designated
and regulated. One approach is to identify and list specific chemical
substances. The other approach is to identify the harmful characteristics or
effects which would qualify a chemical for regulatiom, leaving it up =
privates induscry to determinme which substances have such charactaristics o
effects. While each approach has particular advantages and problems, Ihe
reader should remember that regulatory programs freguently use botl apprcoacles
(e.g., RCRA, DOQT, FIFRA).

As will be saen, analyzing the specific substances which nave Teen
designated is much mora difficult than analyzing the hazazd classificaticms
established by ragulation. TFor a variety of reasoms, it was not Zeasible to
ccnduct a meaning®ul, in-depth aralysis of all the regulations designatizg
chemical substances. Ia addition to the absclute aumbers of substaznces
involved, otier Zactors include:

. differences in statustory cTitaria Ior desigmaticn

o variations in the level of hazazd presentad by the
same substance in different zedia

. inconsistent use of identifiers and namiag conventicns

o varying priorities among the different regulatory
programs

* varying levels of scientific uncer=ainty regarding
risk potential of chemicals

Therefcre, the analysis of chemical substances designated by aame Zor
regulation by January 1, 1981, takes the form of a discussion of ey issues
and problems usiang specific examples as illustraticns. The discussicn is act
exhaustive. In most cases, the examples used were derived frcm the creaticn
and raview of a "matzix" which collects the varicus substances desigmazad.
The development of the matrix is described in Volume 4 along with the coding
system used. However, specific findings are discussed hers as wall.

In contrast, 'the analysis of hazard classifications and assceiztad zasting
raquirements is more comprehensive. Again, only hazard classifications
proposed by January 1, 1981 are included, with the exception of the 0SHA
labelling standard which was bothk proposed and withdrawn <duriang January of
1981; it is inacluded in the analysis for informaticn only. Testizg
requirements which are part of hazard classifications are analiyzed; Lcwever,
many cther specific testing standacds do exist altlough tley do zectr Fzll
within the scove of this ccntracs.
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ANATYSTS OF DISIGNATZD CHEMICALS

ALl :agulated chemicals are desigmated in cne way or ancther. As pert of
tiis study, ICT developed a chemical desigmation matrix to list those sub-
stances desigmated by name in all the agency regulations rceviewed. Together
with the anzlysis of hazard classes, the matrix can be used as a starting
peint to tdentiiT possible gaps, conflicts, and incomsistencies. Here we
review the key findings derived from the development and anelysis «f <he
maTrix.

There is a variety of reasons for the designaticn of chemical substances

for regulation, all dependent upon the statute and agency invelved. The

rix demcnstrates the outcome cf agency actions as of Janua'y 1, 1981, See
Ixhibit 4. The matrix also demanstrates significant designaticn problems.
Doffereat naming conventicns, incsmplete and overlapping chemical groups, and

iffarent treatment of compounds and mixtures all make it very difficult o

llow ore substance through several regulaticmns. These problems are

discussed iz mcre detail below in the following order:

i Ovarview

. Naming Conventicas and Synenyws;

. Designation of Chemical Groups;

. Designation of Compounds; ana

. Designation of Mixtures and Cencentraticns.

WHAT TFE MATRIX SHOWS: AN QVERVIIW

e

The primary factors that determine which substances are desigmated are
the regu.atory authority embodied in statutery risk criteria and the available
scientif:c evidence. Thus, it is difficult to make analytical inferences from
the mazrix. Just because z substance is listed does not mean it is unsafe in
all uses or exposures. The use of or the environment sffected by & particular
substznce may determine its classification. TFor example, a chemical in feood
dyes may be classified as hazardous, whereas the same chemical used in
pesticides may nct be. Also the assumptions that agencies make concerming
=isk assessment are likely to vary. These assumptions concern such issues as
dose relaticnships, mazgins of safety, and models of data extrapclaticn, and
may affect which chemicals are designated as hazardocus. Finally, the mazner
in whicH agencies view exposure levels to substances magy vary. Some agercies
may comsider the effects of chemicals as additive (e.g., IDA); in this case,
exposure o several chemicals would be considered as cne large hazardous
exposure. ther 2gencies consider the effects of chemicgls individually, as
iZ humans were exposed to chemicsls in & vacuum.

o addizion to different risk criteria and aveilable scientific
knowledge, there are other reasoms why it is difficul:t to use the metrix to
assess gaps and inconsistencies in designation. TFor example, in implementing
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FWECA
§307
§311
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FDA/FIZRA

FIFRA
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EXHIBIT 16

SQURCES CF DESIGNATZD CHEMICAL SUBSTANCES

Statute

Federal Water Polluticn Contzzl Act
Toxic Pollutant Effluent Standards
Designation of Hazardous Substances and
Repor<able Quantities

Clean Air Act
§108 Critaria Pollutants
§111 New Source Performance Standards
§112 Hazardous Air Pollutants
§202 Motor Vehicle Emissions
§211 Fuels and Fuel Additives
§231 Aircraft Emissions

Safe Drinking Water Ac:t
§1412 Primary & Secondary Drizking
Water Standards

Rescurce Conservation and Recovery Act
Hazardous Wastes

Toxic Substances Control Act
§4 Testing Requirements
§5 Premanufacture Notificatiom
§6 Limitations oa Use

Food & Drug Administration/Tederal.
Insecticide, Fungicide & Redenticide
Act (EPA)

Pesticides with Established Tolerances

Federal Insecticide, Fungicide &
Rodenticide Act (EPA)

Marine Protection Research & Sanctuaries
Act (EPA)

Consumer Producst Safety dcz (CPSC)
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EXHIBIT 16 (Continued)

SOURCZS OF DESIGNATEZD CHEEMICAL SUBSTANCES

ID in Mazzix Statute Regulazions 4
DUR4 Poison Preventicn Packaging Act (CPSC) 16 CTR 1700.14
THSA Federal Hazardous Substances Act (CPSC) 16 CFR

1500.12-17
OSHA Occupaticnal Safety & Healtk Act (0OSHEA)
§6b 29 CFR 15810.1000
86a 29 CFR 1900.1000
s Hazardous Materials Tramspors
Action Act (DCTH ‘ 4% Crr 172.101
DA Food and Drug Administration? . 21 CFR 510

*/Tois exhibit contains general references showing where the substances
aze listed. However, the matrix contains all rules proposed or promulgated
by the agencies as cof January 1, 1981, so there are many other Federsl
Regiszer notizes used to update and revise the CIR references.

2iThe mezrix Lists for the FDA the 24 substances wiich have been banned
under the rood, Drug and Cosmetic Act, not the thousands of substances for
o

whoch ierzances have been established by regulatiom.
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their legal authorities, agency programs may vary Soth in pricrities and ia
tctal resourcas available for implementat:cn

Beyond this, provisions for variances, exceptions, and exclusicns may
result in potential regl-world .ncons istencies that would not be at all
appazent from a review of the matrix. A good example ¢f this is the rapor
requirement for hazardous pollut.ng substancas established under Seczicrx 2
of the Clean Water Act codified at 40 CFR 117. The exceptions for (1)

ischarges from facilities with Naticmal Pollutant Discharge Zliminatien
Systam (NPDES) permits and (2) discharges Ircm other publicly-cwned trzatdlenc
works (PCTWs) allew significant cpportunities for gaps or incomsistencias i3
reporting. A discharge of a hazardous substancs excluded frsm Secticn 21l
coverage may exceed the Part 117 reportable quantity Zor that substance, and
yet, not be ccntrolled under other regulatory or statutory provisicms. Taz
allows the possibility of discharges wnich exceed Part 117 raportable
quantities and "may be harmful." Ia addition, not all the hazasdous polluting
substances designavtad under Secticn 311 have alsc been designatzd as toxic
effluents under Section 307.

ing

.
4

-
-
-

Despize the difficulties in cecmpar:ing the designaticm of hazarde
substances, the form of the matrix emphasizes several impeortant aspects ¢ h
way agencies designatas chemicals.

. Naming conventicns and definiticns are not always
stapdardized and may conflic:t.

. Scme regulaticns often do a poor job of idenzifying
syncnyms for listad substances.

* Much incepmsistencey exists in the use of generic tarms
designating grcups of substances.

. The regulations are either vague or in cenflict wich
respect to the designaticn or inclusion of compounds,
iscmers, etc.

° Treatament of mixtures is limited and ad iacc.

Examples appear throughout cthe matrix and demcnstrate the variety cof
policies that exist for designating substances. Some selectad examples (e.g
arsenic ccmpunds, PC3s) are included :in the analysis.

Besides demomstrating how chemicals are designated, the matrix also
demonstrates which clhemicals are designated most often. Certain substances
stand out because they are designatad under many regulations. These sub-
stances, because of their hazardous nature, prevaleace, potential thzsat, or
even notariety, are designated under "seven Or eight sStatutes Or »rIvisicns cf
statutes. Those appearing under eight columms :ianclude:



¢ iead

. gndrin

. benzene
. arcsen:c
. eshestos

Those eppearing under seven columms consist of:

< . )

acryionliiTliie

>

. &idzin

¢ cadmium

. chlordazne

e oo

. heptachloer

¢ vinyl chicride
. mercury

Severzl of these are pesticides (endrin, aldrin, heptachler, and DDT), while
cthers (mercury, lead, cadmiuvm, vinyl chloride, etc.) are used in a variety of
epplicaticus.

I: is important to emphasize that simply because a substance is noz
listed does not mean that it is necessarily safe in all uses or not a public
health problem. For example, at the time the Interim Primery Drinking Water
Regulztions were proposed, EPA had recently cancelled 2ll use of DDT and
suspended the major uses of Aldrin/Dieldrin, exercising its authority under
TITRA.®2Z MCls Zfor these substances were nct proposed, therefore, until
cngoing research could determine the extent to which these chemicals migh:
continue To persist in doinking water. Similarly, the proposed MCLs for

hlordane, heptachlor, and heptachlor epcxide were deleted from the Final
Znterim Regulaticns because ZPA was involved at the time in suspension and
cancelleticn hearings £or these pesticides.®’< Thus, because of the many
confounding facteors affecting the presence cr ebsence of & chemical
designazicn, a comprenensive analysis of "geps” would not be meamingsul.

NAMING CCONVINTIONS AND SYNONTMS

L besic problem in comparing any kind of chemical designetions is the
sumber ¢f nomenclature systems presently used by differeant incdustries,

*2.See the preamble to the proposed interim drinking water regulatioms,
0 FR 11991 (March 14, 1973), and the review of Safe Drinking Water
eguleticns in Volume 2.

"o

$3JLC FR 59378,
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govermment, and rasearchers.'*! The system of nomenclature (or combization

of systems) used in designating chemicals depends omn: 1) when tae
ragulacti were promulgatad, since naming conventions have svolved cver 2
years, and (2) to what gzoup of peovle the regulations are targeted. HMTA
regulations need to be understocd by the traysportaticn industry, whica is
aczustomed to one sat of names and numbers, while FIFRA regulaticns aze used
by the chemical iadustsy and by users, like farmers, boti of which emplcy
iffarent naming ccnventions. The most commen aaming systems, all of which
ara seen in the matrix undar different regulationms, include the follcwing:

. IUPAC Svstem: This system, most recently develcped,
names ccmpounds on tle Dasis of their molecular strictuze.
A set of rules is applied to give a unigue name =2 averw
compound, including setructural and stericchemical isomers.
This systam is the mest specific and cocmplete, because cnce
a simple set of rules are understoed, any compecund can e
given cne specific name. This system can be recognized Dy
the use of numbers in parentheses (e.g. tetrachloroetiane
(1, 1, 2, 2-)), and the use of cerzain sufixes and orefixes
(e.g. -cne, =-ol, eth-, prop-). What is gaimed >y clari:zy,
in this systam, however, is oftan lost in long, cumberscme
names that pay be difficult to zead, rememper, oT
understand. For this reascn, this newest system nas zot
been taken up by many laymen and iazdustries who still use
the systems described below.

. Commen Naming System: Chemists have often emplcoyed a
"common” nams to refer to a widely used compound. Although
commen names raveal the true chemical formula of a compeound,
and are shorter than IUPAC names, they are more ambiguous,
and consequently were more difficult to match up with
chemical groups and synonvms when cemstructing the matzix.
Common names, nonethelass, are widely used and can be
recognized (at least the simpler caes) in The matrix by tle
use of a sariss of groups. For example, heptamome (3-) in
the IUPAC system has the commen name of ethyl butyl katone,
where all three words refer to different chemical groups.
Common names have been iz use in this country much longer
than the IUPAC system. The regulatioms, therefcore, tand to
use these names quite often, especially with widely used
chemicals.

$4l3esidas ncmenclature systems, these are also several aumerical

systems (a0t included in the matrix) for naming chemicals. EZxamplas Include
the Unired Naticms Svszam (U.N.), Chemical Abstract Service {CAS) zumbers, z=d
the Standard Transpertation Commodity Code (STCC) systam.
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* Chemizs!l Abstract Service, which also designates every
soemzcal Dy e CAS gpumber, utilizes taz2ir own system cf
aomenclature. The systexm primerily employs IUPAC rules and
names except for & few devigtioms. To emsure that chemicals
are properly identified, CAS publishes several references,
ineluding the Chemical Index Guide end the Registrv
Hzndbook of Commor Names tiat cross-reference CAS, IUPAC,
gnd common names. Most of the CAS names would be included
in the m&trix since They usually correspond to IUPAC names.

. Generic Names: A generic name makes It easy for a laymen
to i1aent:fy a particular compound or preduct. These aames
are especilally approprigte when it is the layman who will be
dealing with the chemical, such as designating consumer
products for speciel labeling. An example of a generic name
would be rubbing aleobel. This name can be easily
understood by those who will be using it (consumers).
However, ethyl alcohol, the "commen" name, and ethanol, the
IUPAC name, would not be. Generic nemes are also used for
some mixtures, and for products that have certain uses or
sau-ces, (e.g., 'mineral spirizs,” "coal tar dyes") imstead
of distiaguxrshable chemical formulatiens.

. Brand Names: Pesticides are often designated by brand
name (aldrin, mirex, parathion) because they (1) are &
p.xture of isomezs or active ingredients, (2) are often very
ieng, complicated names, and (3) are protected by trade
secrets. Some pesticides are identified by both the active
ingrecient and the brand name (Ventox, Fumigrain =
azrvlonitrile), others (4lérin, Baam) by just the brand
name, and others by just the active ingredient (DDT, TDE,

z2.). Ever with an extemsive knowledge of chemistry, it is

¢ifficult to matech up differsnt feormilations and trade names
with the active ingredients tha:t migit be decignated under -
other statutes. Toerefcre, some substances may be listed
unknowirgly twice iIn the metrix: once under the brand name,
anéd cnce under the chem:cal name.

The maTTix is useful in this case because it indicates the names that are used
by each agency, for each chem:czl, and under each naming system.

No regulstions use one naming system exclusively, although there are some
trends. TFWPC4 831, £or instance, tends to include both the ITPAC and commem
name, with one as & synonvm. HMTA and RCRA, on the other hand, pzimarily use
common names, but not exslusively. The source of the substance often
dezermines the name that is used. Any widely used industriel chemical heas
usuzlly been referred to by & comvson name for yeers. A pesticide that hnas
been developed recently mey have an IUPAC name or & shortenmed version of an
IUPAC name. (For example, 2-4-D acid = 2, & cichlorophencxyacetic acid). In
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—ad to depends cn

other words, the actual name by which tie substances is refesr
tilize onme systaam

a variety of faczors, all of which makes it difficult to u
across the bdoard.

The variety of naming conventions would not necassazily be 2 significant
problem if the regulations themselves provided suizable cross-referamcas <o
synonyms. <They do-aot. In fact, tracing the regulatory status oI 2
particular chemical is often quits difficult. FWPCA §307 zegulaticns <o zot
gemerally identiiy synonyms while FWPCA §311 regulations do list all synecoyms
ef each substance, whethar there are two rcames or Zive for cpe chemical
substanca. HMTA regulactioms usually list ocaly cne name, except iz a2 faw
instances where <o names are listed. RCRA regulations list some syncnyas,
but not all of the time. FIFRA regulations oftea do not adequartaly cross-
raference brand names to ciemical names. Tais problam gecs compounded by the
alternative ways that chemicals are desigrated in groups, discussed nex:.

DESIGNATICN OF CHEMICAL GRCUPS

The usa of generic categories further ccmplicates the azmalysis of
designation. Designarion of a class of chemicals (e.g., chlorinated
bernzenes) can subsume many individual substances. Althougn the Intaragerncy
Testing Committee can include zo zcre than SC entries cm its reccmmended
priority testing list, for example, use of chemical classes meams that :the
actual number of chemicals recommended to EPA expands te over a thousand. Co
the other hand, there may be gocd reascns for desigmating cheamical classes as
opposed to individual substances. For example, establishing a driak:ng water
standard for total trihalcmethanes rather than for specific compounds :is
required by available testing and amalytic constraints. The problems acise
where agencies define or interpret designmavted chemical groups in diffsrent
ways.

Wheze chemical classes are usaed instead of specific substances,
opporsunities for inconsistencies or conflicts can arise. XPRSA dumping
permits are issued by two separate organizazions that each have discretion in
interpreting criteria for permit approval. To assure comsistency, anore
specific designation of limitations and allcwances om ocesan dumping cof
identified chemicals (e.g., organchalogens) may be advisable.

Another major problem arcse iz the attempt to cross-reference gwoups oF
chemicals between regulaticms. In general, elements such as chlorize and
arsenic, that appear in many cowpounds and forms (chlorine, chlorides,
chleric, etc.) are not clearly designatad in the regulations even theugh each
form of the element may present eatirely different hazards. 4 good example is

provided in Exhibit 17, which outlines the designation of arsenic ccmpeounds =

proposed or final federal regulatiomns. Confusion arises from the designaz:ic
of groups and substances within that group. For example, BEMTA desigmateas
both inorganic arsenicals and a zumber of arsenic compounds such as arsenias
bromide, arsenic sulfide, and arsenic :rioxide, as lazardous. AlL of ke

.

arsenic ccupcunds that are listed would normally be comsidersd imorgzzic

v/
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IXEIBIT 17

DESIGNATION QF ARSENIC AND ARSENIC COMPOONDS
IN THE RESULATIONS

Statute Des.cnasion

e

§307 Arsenic and oompounds

§3il Inocganic &-senica.s Arsenic acid annydride
Calcium arsenate . Arsenic oxide
Caleium of thoarsenate Arsenic trichloride
Arsenic disulfide Arsenic chloride
Red arsenic sulfide Arsencus chloride
Azrsenic pentoxide Buttar of arsemic

..

o2

slie Arsenic, Inccganic

SDMA Arsenic

Arsenic and compounds, n.o.s.
AZsenic pentoxide

Arsenic acid

Arsenic trioxide

FOR/YIPRA inorganic arsenicals
Calcium azpenate

FIPRA Incrganic arsenicals Calcine arsenste
AROTN LUR Arsenits Copper acetoarsenite
Arsenic Sodium arsenate
Arsenic acid Sodium arsenite
Arsenic pentoxide Sodiul pyroarsenate
Arsenic trioxide

o108

(17 Arsenic {organic)

. Inocganic arsenicals

Calcium arsenate

(135 Azrsenic, lnorganic

HMTA Arsenic Arsenic iodide
Inorganic arsenicals Arsenic pentoxigde
Arsenic bromrde L Arsenis sulfide and a chlorate, a mixture
Azsenic chloride (arsenious) Arzenic trichlorice
Arsenic disulfide Arsenic trioxide

Arsenic sulfide Arsenic traisulfide



arsenicals. If "inecrganic arsenicals” is meant to imclude all izerganic
arsenic compounds, why are some listed, and some act? I£ net, then whkat does
inorganic arsenicals include? See questiocn marks im Exhibic 13, drawn Irc
the chemical desigmation matrix.

Tae point here is that the regulations are not always daveloped cor used
by perscmnel trained in general chemistry, much less- in specialized Zialds.
Without specific kncwledge of the general meaning of these zarms, and the was
agencies usa them, it is difficult to identify particular chemicals
designatad groups.

Ancther problem arises when agencies give catagories special delinitions
=nar do not clearly follow the categery name. For example, under CSHA 6D,
"inorganic arsemic” iazcludes "copper acsto-arsenarte, and all inorganic
scmpounds containing arsenic except arsine, measured as arsenic” (22 CTR
1910.1018(%)). Copper acato-arsenate, in 2 stricT sease, is 20T an Iacrganic
chemical, because it contains orgzanic carSecn. Arsine, onm the ctier 2aad,
would normally be ccnsidered am inorganic arsenic compound. When ccmparzing
<he OSHA desigiation with FWPCA 8311, which also covers imorganic zrsen:c
cecmpeunds, iz is clear the lattar does not utilize the same zefizmi:ziom as CSHA.

Besides <he overlaps aad conflicting names, tTast metiods may letarzile
which ccmpounds are included within a designated category. Because zgencies
may not require the same tests, this could lead to different classificaticns.
I2 any event, deciphering the list of arsenic compounds requirzes 20t only
in-depth knowledge of chemical structure in gemeral, but, specifically, cow
different agencies define and group dilferenTt stIucTures.

Whers regulaticas are umclear, generzal chemiczl koowledge crovided the
basis for categorizing and cross referencing chemical groups. It is izporzant
to remembaer that there may be agency policies--unracognized in the matzix--
that catagerize chemicals differently, or deal with scme substances witlza the
category in a different manner. :

DESIGNATION CF COMPCUNLS

Zxhibiz 17 also points cut anotiaer basic unmcertaiacy in the delinizi
(or lack of a defimiticn) of the word "ccmpound”. An agency designates a
chemical, such as arsenic, as hazardous, and then zmay or amay not list or
otherwise include its compounds, isomers, hydratas, or mixtures. Cn the cne
hand, the regulations may specify that the element cor compcund specifically
listed includes ctier forms. For instance, under FWPCA 8311, the designaticn
of a hazardous substance includes "any iscmers and hydrates, as well zs
solutions and mixTures containing these substances” (40 CFR 116.4). Unders
FPWCA §307 and SDWA, the designation of compounds simply includes crganic and
inorganic compounds. Ia order t2 matsh up these chemicals with IMTA cr =2
CAA designacioms, which cmnly include incrgzganic arsenic compcunds, sverw
arsenic compound must be evaluated and placad in cne cof these groups.

-~
foped
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With one excepriom discussed below, the interim primary drinking watex
regulations for inorganic chemicals (see 40 CFR 141, Subpart 3) do net specifs
whether a standard refaers to a contaminant only in its elemental form or as it
is found in certain or all compounds. Clearly, such a distinction is
important, though it is never addressed in the Preamble or bedy of tie
regulations. The only guidance EPA gives at all on this issue is in tke
prescribed tast and measurement procedures. For each contaminanz, IZ2A
specifias the procadure which must be used by state authorities te test I
its presencs in drinking water supplies. According to am EPA cfficial, =
procedures identify the comtaminant in all fcorms, elememtal and ¢

which it may be present.’’! Mercury, however, is defined in the
regulations as mercury and 'mercurial compounds’ specifically, Zor reascnms
that are not made clear. Moraover, the interim regulaticmns for radicnuclicas
and organic chemicals ars extremely specific in defining the exac: compounds
to which they refer. EPA appears oot to have adepted a uniform designaticn
approaci and format im this instance.

On the other hand, regulations may refer o chemicals "net cozherwise
specified,”" (a.c.s.) thart differentiate between :lose that are listad
separately, and these included withip a2 group. Cne problem that arcse wis
designation under RCRA is that it uses the "a.0.s." desigmation aven if =X
are no other ccmpeunds listad, which leads to a confusing seazch for other
compounds. BEMTA is even less specific. The DOT hazarcdous matarials tabls
lists an element, and then only scme of its compounds, without a2z a.co.s.
specification at 3ll. In the matzix, therefore, the designation of an slement
under HMTA did not automatically trigger the inclusion of its isomers oz
compounds .

2
ara
Ca=

DESIGNATICON OF MIXTURES AND CONCENTRATIONS

Mixtures also make it more difficult to compare the designation of
particular substances under different statutes. Cerzain mixTures may pose
greater hazards than the constituents by chemselves hecause of chemical
reacticns between constituents. Cn the other hand, mixtuzres that ccatain snly

racs quantities (i.e., low conceatraticns) of hazardous comstizuents, or :hat
neutralize the hazardous attributes of the ccnstituents, may act be hazardous
at all.

Because it is impossible to predict which hazardcus substances will be
mixed together, most agencies tead to list the individual element o¢r compcund,
except where mixtures can be pradicted (i.e., specific waste sTreams,
products, ete.). . A further problem reflects inconsistent definitioms of the
designated mixtures. Finally, the designation of mixtures usizg generic names
(e.g., shellac, rabber curing compounds) mnakes it impossible Tt identisv all
regulated constituents.

Y3 Personal cowmunicstion withi E. 3ellack, P4, on Oczober 2, 1280.
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Jnaer Fwrludé 8311, the desigmazion of a2 hazardous substance includes
mixTuves containing the substance whese 'mixture” mears "any combination of
two or more elements and compounds.” (40 CFR 116.4). However, in dezermiring
reporvatle guantities for spills, mixtures gre not included except where &
componzat is both a designated substance and is discharged in a gquantity
exceeczng its reporiable quantity (RQ). This distinction avoids the mandarory
reporting of spills of mixtures that coptain low concexntrations or amounts of
designated hazardous substances.

3oth texic effluents and hazardous wastes regulations provide for
identifyirng chemicals that may be dispcsed of either as part of waste streams
(i.e., mixTures) or as discrete substances. The toxic effluent list
established uades FWPCA §3C7 identifies only compounds or elements but app.ies
to discharged mixtures by regulating the concentretion of designated toxic
effluents permitied %o be released. RCRA cegulzticons list both specific
substances &s well e&s waste streams (I.e, mixtures) a&s hazasdous wastes;
however, standards for hazardous wastes may not apply where the concentratiens
cf listed westes caz be shown to be nor-hazardous.

Similarly, not all designations identify mizimum concentraticas for
ilisted substances. The IMTA regulegtioms dec the best job of this. Other
regulaticns hancdle concentraticns through a general policy, if the issue
discussed =2t ell. Although the EPA regulations for reporting spills of
nazarsdous polluting substances do not specify minimum concentrations, the
companien rules adopted by DOT do; this represents an inconsistent designation.

[ES

The app.icatioz of DOT's imncident ceperting regulations to mixtures aad
solutions containing hazardous substances is illustrated by the inclusion of
the fzllowing table in 49 CFR 171:

K7 Pounds RG Kilograms Concentration bv Weight
Percent b3t
5,000 2,270 10 100,000
1,000 454 2 20,000
100 45.4 0.2 2,000
b 4,54 0.02 200
1 0.45 0.002 20

% the reporzable cuantity for & certain hazardous substance is 100 pounds,
less than & 0.2 percent concemtration by weight of that material in a mixiure
or solution would NOT be subject to DOT's regulatioms. Further, the 0.2
percent cr greater concentration by weight of that materiel must be contained
in one package to be subject to DOT's regulatiens. Thus, the DOT

tegulat.ons are closely related, but not identical to the Part 117 regulsations
for discherges of hazardous substances.
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The designation of PCB's is an interesting case because PC3's azs 2ot
produced in pure form except Ior research purpeses. Rather, they axist as
complex mixtures of PC3 molecules which are typically descrilZed >y :ze percent
chlorine content by weight. Mast of the regulatioms give little guidance as
to which mixtures are coversd, referring <o "polychlorinated biphenyis”
without any more dectailed description.®®! See Exhibit 19. Alchouga the
definizicn seems to encompass all PC3 chemicals, there is some ampiguity 2s <o
whether monochlorinated biphemyls (MC3's) are inciuded.®7?! The few rules
which do provide definitions, however, ars quite csmsistant. Regulaticns
promulgatad under FWPCA and TSCA both specify as PC3's any csmpound ot

"mixture of compounds composed of the biphenyl molecule which has been
153

HAZARD CLASSIFICATION AND TESTING RECUIREMENTS

Many regulations designate not only specific chemicals, but alsc
characzaristics of chemicals, as hazardous. The use of charactaristizs or
classificatricns has several advantages. First of all, under thesa mlas, iz
is usually the respomsibilicy of industry to test specific chemizals znd
mixtures of chemicals for dangerous properties. Secondly, this "generic
approach” resulss in far mere comprahensive coverage taan i
substances, since all materials--rot just those materials that the agencies

a 1

hazard criteria. Finally, specifying general types of dangers also zrovides
struczure to the regulations. Labeling and handling requi-ements ars
frequently organized according to hazard so that substances that pese similar
risks are <rested in similar fashion. In this way, hazard classaes may
determine how, as well as which chemicals are regulated.

In establishing generic hazard classifications. agenciss have sez up (1)
exact, testable categories, (2) more general descriptive definizicas and, (3
in some instances, no definitions at all. Precise catagorises that ars
delineated by standaxzd physical, chemical or biclegizal tests, such as
flash-point ranges, appear o be the mest. useful. In many casas, hcwevar,

$¢lalcheugh they fail to provide definitiens, the regulaticns
promgulated under FDA and Section 311 of FWPCA do refer to the trade zame
Aroclor. See Ixhibit 19.

$7.MCB mixtufes can be prcduced by reducing the amouat of chlicriae
available for reacticn with the biphenyl compound.

' , P s . . . . . .

$'JThis specific definition is provided in the regulations pramulzated
under Section 307 of FWPCA. Slight differences in the werding of tie stier
regulatory definitions are not significant.
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DEFINITIONS OF PCR's
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TWPCL, Section 307

TwPZ4A, Section 211

t}
i

Definitzion

any chemical substance zaat is limited <o
the biphezyl molecule that has been
chlorizeted to varying degrees or any
combination of substances which contains
such substance” (40 CFR 761.2(s)).

.. & mixture of compounds zompesed ¢ the
biphenyl molecule which has been
chlozinated to verying degrees" (40 CFR

129.4).

"for convenience of the user” only, CAS
Registry #1336363 and the synonyms Aroclor and
Polychlorinated diphenyls are provided (40 (FR
116.4).

red tc as "chlorodiphenyl" (29 CFR
1000).

refer
191¢C.

2 class of toxic industrial chemicels
manufactured and scld under a variety c¢f
wrade names, including: Aroclor (United
States)” (21 CFR 109.15, 500.45, and
509.15)

none provided (see MPI Directive §17.1) 7

none provided (see &5 FR 3456C).



-103-

thexs are no celiable or comprehensive tests tlat cover all of the substances,
zhat, for proper handling, should be grouped in ome categery. Iz those cases,
agencies have utilized descriptive definitions cthat requires judgment and
interpretation; this also causes problems.®?/

The different agencies, mandates, and methcds have resultad in 3 ayriad
of testing requirements, classifications, test levels, and permi: condizions
that regulatad industry sust satisfy. Some attempts have been made <o
coardinate regulations, for instance betwsen EPA under RCRA and DCT uxndar
HMTA. However, incsnsistencies exist both among and within different
agencies' programs. Cne important reascn for this is the fact that ' e
regulation controls a different type of exposurs~-a characIaristic which is
hazardous in one medium (e.g., consumer products) may not te deemed hazardous
in another for which public exposure is smaller (e.g., solid waste).

Qf course, axistanca of a logical justification does aot alleviate indus-
trvy's problem in trying te comply with corflicting hazardous su;stance
classifications and tasting requirements. Industry amust determize wikic
substances and which instances require tasting. I the hazardcus subszancs is
deals with by classification, incocnsistent defiaiticns of hazard classes and
testing requirements can force firms to reevaluate tast data, or o peris
expensive pew tests altogetler. -n addiszion, conflicting definizicns
eliminata the simplicity which, afzer all, is cne of the main reasoms 2z tle
catagories in the £irst place.

The analysis presented here shows the kinds of zlassificaticn used and
what tests must be satisfied. Included aze the hazard categories (and
asscciatad testing requirements), if any, that have been establishad b5y seven
different agencies under ninateen separate statites, as shown in Zxhidit 1.
In general, there are different approcaches to selecting hazard classes,
defining them witk reference to specific tests, and specifying the test
results that must be satisfied. ’

In order to better understand both the causes and effects of the
inconsistencies, it is essential to analyze each type of hazard :iadividually.
The analysis covers the following generic hazard classificaticns:

Toxic Substancas
Tire Hazards
Cor-osive Hazards
Reactive Hazaxds
Radiocacztive Hazards

Ctaer Hazard Classificatioens.

.

$1.3ee, for example, DQT's Advance Notice of Propeosed Rulemaking,
Definition of Flammable Solid, 46 TR 25492 (May 7, 1981).
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Overview. The tTerm ':toxic substance” encompasses materials which

produce & wide variety cf adverse effects, ipcluding neurclogical damage,
bicod discrders, birth defects, and cancer.®®d This diversity makes it very

-

dELE D aas T

iffizult Tz comstruct a comprehensive screening procedure-~zspecially in
light of the lZong period of time required for some of the effects ©5 become
eviders.

Agencies wmus:t make decisicms ebout the regulation of toxic subtances,
basing those decisions on 1) criteria that are mandated in the statute, and 2)
whatever data, tests, or descripticns are available or possible to obtain.
Because of the diversity of texic effects, levels of informatiorn oz these
effects, and types of exposure to toxic substances, the toxicity of &
substance is often dealt with case-by-case through listing. However, there
are some quanzifiable tests and data that perrow the judgmental area within
which the ageacy must make its decision.

EPA, for the most par:, bas used the lis:ing mechanism to designate toxic
substances. For instance, under Section 11I of the CAA, EPA has designated
cerzain "nazardous air pollutants' (NESHAPS) primarily based on their acute or
chronic human toxicity. In designating certain chemicals, EPA has utilized
human sTudies and animal test data. The end result of these considecations,
howeves, is Dot &n exact, testable categery of "hazardous air pollutant”, or
"coxiz substzance”, but a2 list (over time) of specific chemicals that €it the
descriptive mandate in the statute. The determination of texicity by EPA
under RCR4, TSCA, FIFRA, Caa, CwaA, SDWa, MPR3A, and CERCLA follow this listing
procedure. The partiel exceptions to this are RCRA, FIFRA and Seetion 311 of
Cwa, 2.1 ¢f which are discussed -n more detail below.

The rules promulgated under RCR4A relieve industry of the testing burden
elmest entirely, relying instead on the listing mechenism for designating
zexic was:tes. The only analysis required is the Ixtracticn Procedure, whkich
is designed "to idexntify wastes Tikaly ts leach hazardous comcentrations of
particulsr toxic constictuents into the g::undwa:e: under conditions cof im-

roper management.''®}< The actual specification of which comstitutvents are
Toxse is s:ill made by IZPA.

$%J7n this section "toxic substances" refer to bhuman (or animals used
to assess human) toxic effects. Tests on acuvatic animels and wildlife, and
other ervironmeatal toxic effects, are discussed under "ELoviroomental
Hazards  bpelow.

$104L3 TR 23110 (May 19, 1980).
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Car=ain IPA regulations under FIFRA and CWA Section 311 (Jesigmation of
Hazardous Substances) utilize toxicological data for screening purposas,
cather than for classifying certain :toxicoleogical ranges as 'mzzaly texzc,”
"eoxic", ete. Under FITRA, acute toxicity tasts ace used =0 catagorize
pesticides for the purpeses of labeling, classification, special packaging,
and triggering the RPAR process. All of the values (Cral 1D50, Dermal 1330,
etc.) are shown in Exhibits 6-11 through 6-13 in the FIFRA Regulatory Raviaw
(see Volume 2). The labeling regulations, however, seem o Icrm the basis
for the other FITRA regulations and are also the most coasiste oToer
EPA and zon=~:P4 programs. In the generic classifications discussed belew,

lqne "t

TIZ refers to the labeling categories (I-IV) cutlizmed :in %0 CIR 18Z.1

ant®t w’:_ _:1

Regulations promulgated under Section 311 of the CWA to desigmate hazazd-
ous substances and tieir reportable quantities for disclarzge inc’ude tcxic
logical selaction critaria (see Exhibit 2-16, Volume 2). 17 a candidat
substance meets any cne of these criteria, including toxicizy o aqua:;:
£lora, mammals (Qumans), or aguatic animals, cthen the substance is Fuztler
examined for dischargae potential. Alchougk the iaguatic toxicity levels zre
not usad t©o define a generic catagory per se, the levels zare shecwn ZIor
ccmparisen purposes.

Like ZP4, other agenciss desal with Suman toxiciTy case-ty-casa. C23C

USDA, and rDA all employ the listing mechanism, even thouzh the

toxicisy test data to he submitted. [For example, for the approval
*

of
exterzal color additives, rDA reccmmends the folleowing test data: "acuze aral
toxicizy, primary irritation, sensitization, subacutae dermal toxicity cen
intact and abraded skijn, and carcinogenicity by skin applicaticn.” (21 CFR

70.42). These tests, however, are act described further.

Scme regulations, however, do include common toxicity cagegerises and do
describe toxicity tests, namely FIFRA, RCRA, HMTA, FHSA, and 0SHA. EHewever,
these regulations take a mere segmented approach ts the desigrmazticn of toxic
substances, using the listing mechanism only %o identify chemicals whzich
present hazards that cannot be easily testad. TFor tkis reason, each type of
hazard zust be considered separately. The following types of hazards will e
dealt with below:

1Y)

. acute hazards
. chronic hazards

. Testing Reguirements for Acure hazards: Acute toxicity can Se
determined fairly easily, since the effects are unmistakeable and, by
definition, appea? rapidly. The ease of measurement has encouraged adcpticn
of testing requirements under RCRA, FITRA, HMTA, FHS4A, and proposad by OSEA.

The criterisz for acute hazards ars very similar, as shown in Ixhiziz 2C.
The most important diffearence readily apparent iz the sules is the absencae of
a8 separzate inhalatien criterion for gases and vapors undexr RCRA, HEMTA axd

PU— R4

FITRA. It is unclear whether these materials are covered under the -=halartinn



EXEIBIT 20

ACUTE TOXICITY PARAMETERS

HMTA

FHSA

CWa
RCRA FIFRA  §231!
Orel Toxicity X X X X
D50 -
Inhalation Toxicity X X X
(mist, cGus=, and fumes)
vfu-o z
Inhalation Toxicicy 4
(vepers and gases)
LI50
De’mal Texizicy X X X X
250 “4
t/lezhel dose at which 50% of the

rg/kg of

body weignt

t)7esnel cecncentration in air, &t which 50% <he
expressed in mg/l. .

¥1ezhzl concentreticn at which 50% of the test
pressed In ppm.

*“Lethal dose, applied to intact or abraded skinm, a:
test &nima.s expire, expressed in terms of mg/kg of body

test

animals expire,

which 5C%

weight.

>4

test animels expire, expressed in

animels expire

ex-

¢f <the



-107-

rion for mists, dusts, and fumes and assuming they are, to whaz extent
ng/l and 200 ppm limits are related.

0
br ok
o

(S

Exbibit 21 clearly shows that differing classifications z2ave been
develcped to describe the same levels of toxicity. Conversely, cdiilszre
levels of toxicity may be described by the same classificaticn. Taers
also subtle differences Detween the group definitions which obscurs the”
different acute toxicity tast results shown in Exhibit 23. A number cf
incensistencies arise, for example, in the specification of animal <ast
populazions. The HMTA and FHSA regulatioms, and 0SHA's proposed labeling rule
grant no leeway -~ oral and inpalaticn tests must be admizistared oo sats
weighing between 200 and 300 grams, dermal tasts to -abbits weighing between
2.3 and 3.0 kilograms. The number of animals must be at le2ast 1C and, i3 the
case of FHSA, "sufficient to give a statistically significant resulz.”®3-
Uader TITRA, on the cther hand, certain test populations are not reguirsd in
zhe regulaticns. Instead, they -efer to the Registration Guidelimes Zor
fyrcher explamatica. *? CWA, Sectiom 311 Toxicological Selectiom Criter:
(40 CFR 116.10) do not provide any reccmmendaticns for test zepulazicms, ner
do cthe RCRA ragulations at 40 CFR 2581.1l(a). The acute toxicizy zastia
protocoals may also prescribe different lengths of time that the lest an:mals
musT te watcled for adverse effects after the exposurs is complete. ZFor
example, FHSA and J3SHA require an cbservation period cf 14 days, while 2ICT
requires a periocc of cnly 48 hours. Qther regulaticns, suci as RCRa, de net
spell cut observation period requirements.

fi o
(]

The regulaticons differ not only in the natuce of the animal tes: popula-
tions, but also in the conditicas %o which those populaticns must be expesad.
For example, the rules prooulgated under HMTA and FHSA, unlike the cnes pro-
posed under COSHA, d2 not requize iznhalation toxicities to De tested <o zhe
full 2 mg/l (or 200 ppm) limit as lomg as "such comcentratiom is (un]likely =o
be encountared by man when the substance is used in any reasonably Zorseeable
manner."¢*! In addition, the OSHA regulaticms require exposure pericds to
be extended from cne hcur to four "where there is difficulty maizzaiziag a
steady concantration.¢¥ . :

€2016 CFR 1500.3(e) (1) (il

$3.March 1980 Draf: Propesed Ragistraticn Guidelimes.

$4349 CFR 173.2343 (a)(2) and 15 USC 1281(a)(1)(d).

$5146 FR 4412 (January 16, 1981) OSHA Propesed Rules cn Hazards

Identification, withdrawn for comsideraticn by zew admizistraticn Tebruaszy L2
1981, 48 TR 12020.
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IXHIBIT 21 (Continued)

TOXICITY TESTS

Inhalation Toxicity (vapors and gases)

Highly
Toxic Toxic
CSHA , %
Higaly
Toxic Toxic
FHSA Y ]
Hazardous

CWA ‘

20 200 2000 20,000 22C, 200
Dermal Toxicity
dighly
Toxic Toxic
QSHA : |
i s
Poison A or 3
EMTA
Highly
Toxic Taxic
HSa i )
' 1
I II III v
FITRA ) Toxicity, Category ! |
l i 1 i
Hazardous
Cwa
i
Acutely
Hazardous
RCRA *
20 200 1000 2000 20,Q00 200,900

rn
angubed

-

, (28/%3)
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ezlth effects are mere diffizuls <o
guantify thez acute toxicicy, as explained below. The majer classification
nroniz texicity is carciaogencity, however, other categeries include

e c
mutagenicity end teratogernicity.

Cercimogernicitv, In contrast To acute Toxicity, is very difficul:t to
determane tecause o & number of factors:

{1) the long-term nature of cancer develcpment;

(%) the smell properzicr of pchLa-‘ons expesed
carcinogens which actua.ly comtrac:t the diseszse; and

(3) the multiplicity of possible cancer causes which can
interfere with the selection of control groups and the
interpretation of experimantel resulcs

Zhe *esu<”1“g problems in establisbing testing protocols heve led to the

adoption cf listing as the primary mechanism for designeting chemical
wa..:_noger.s.

In most cases, the listed cercinogens are not distinguished from other

'esigna:ed sucswances. Tor example, asbestos is classified by DOT togethe:

<h inflatable l:ife rafts as an ORM-C to ipndicate that it is a "material ...

zizable for suipment unless properly identified and prepared for

sperzation. "~ In other ceses, carcinogens are listed separately,

ougn “here may not be an established policy for listing the substance.
Clean Water Act Section 307, IPA identifies ca:*.nogen-c ty as &

er
zerion for listing the substance as a "toxic pollutan:t". However, there is
ouni

Ri

ﬁ?

)
-
»
-
-
3
»
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J

-
-
-

5%

-
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ublilished set of tests or hazard levels thet define carcinogericity under

w3
— O i

.

ean wWazer Act Section 307.

[@]

Carcinogen rol i

cinogens, and litiga
regulations under each
Januery L, 1981. These a
fecr each Tegulatien.

e as .hey relats to hazard classificarion, as of

cn. The fol low~ng lﬁs. sunﬂarzzes “he st ahus of
Tut
e describec in mcre detail iz the regulatory reviews

-

* RCRA: Carcinogens, mutagerns, and teratogens &are
Tistec, by chemical, at 40 CFR 261.33(f) as "toxic
wastes'; Appendix VIII of &40 CFR 261 includes
CAG-identified cgrcinogens which could be the basis for
listing & hezardous was:ze.

<49 CFR 173.5300(b)(3). Inflatable life rafts and esbestos are
identified at 4% CFR 137.906 and 49 C¥R 173.1090, respectively.



s TSCA: Carcinogens are identified and listad by
chemical under Section 4, and are dealt with
case~by-casa under Secticns 5 and 8. Thers ars no

established test protocols as of January 1, 1381.

¢ FIFRA: Carcinogenicity is a faector in
classification and registraticn. Registraticno
Guidelines, when finalized, will describe testing
metheds.

¢ CdA: Carcinogenmic air pollutants have been liszad
separately, but policies proposed under Seczion
112--National Emissicn Standards for Hazardous Ai-
Pollutants--would establish genmeral czziteria for
listing carcinogens as hazardous air pollutants.®’-
Four hazardous air pollutants have been designatad
becausa of their carcinogenic effects.

i CWA: Similar to the CAA, cazcinogens are generally
not listed separately or categorized as suck. Hcwever,
ZPA has recently proposaed, thrcugh ZP4's Carcinogenic
Assessment Group, a generil method Isr designazing
carcinogens under Section 311.°%%

. SCWA: There is no separate listing or policy fcor
suspect or confirmed carcinogens.

¢ MPRSA: The regulations under this Act prohidic tle
dumping of carcinogens, mutagens, or teratogens axcept
as tracs contaminants. They do not supply & prscedure
for their idemtificatien.

* HMTA: DCT cends to follow EPA's desigmations in
this respect. Carcinogens are not listed saparataly
but ars included in the CRM-E class of hazardous
materials.

¢7)"Naticnal Imission Standards for Hazardeus Air Pollucar:s:

2
Procedures for Identifying, Assessing, and Regulartiag dirzborme Subs
Posiag a Risk of Cancer," 44 FR 58642 (October 10, 1979).

fflSee the Proposed Amendment to Expand Selection Crizeria 43 TR 4654
(July 9, 1380).
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¢ C2S.2: Reguletions under THESA, (PSA, and PPPA do oot
e ——— ?
aescribe or define carcinogenicitTy.

* QOSHA: In OSHA's proposed labeling regulations
{lLaver withdrawn), a2 "carcinogen"” is a substance wkich
meezs the definizion of "Potentizl Occupational
Caruinogen” (20 CFR 1990.103 and 1990.143-144) or which )
is identified in a previous QOSHA regulaticn as a

carcinogen {20 CFR 1610).°%°%

¢ TDA: Through the Delzney clause of the FDC4, all
food and ingested comlor additives that are known o
"cause cancer in man or azimals” zre prokibited in any
concentration. These are dealt with case-by-case,
using the "judgemen: of appropriately qualified
scieptiszs™.’%]

As seen in the above summery, only three regulatory strategies have
emerged that a::?mpt to classify or set up & screening process for
ca**inogens “hese aze: 1) L&A, Section 112, proposed policies for
regulating airbeime substances pesing & risk of cancer; 2) CWA, Sectiecn 311,
oropesed designation of hazardous substances for their carcimogenic effects on
man; and 3) the proposed CSHA Cancer Policy.

11 <hree proposed cancer policies entail a two-step process:

1) Ar azssessment of the probability of carcinogenicity
based on human enidemiological data, animal tes: data,
and chexical structure informestion; and

2) An evaluation of the preobability and extent of exposure
to the potential carcinogen.

The first step is the post ixportant to this azmelysis, the latter step
involves analyzing different med:ias, substances and industries, and canmot be
compared between regulatory programs.

hrough the use of the erstwhile Interegency Regulatory Liasorn Group
propesed some degree cf consistency between the CA4 and CWA
or Cwi Section 211, EPA's Carcinogenic Assessment Group (CAG),

SEA P:c osed Rules on Hezards Identification, 46 FR 4412 (January
) cdrawn rebruary 12, 1981, 46 TR 12020.



formerly evaluated the data and relegated the chemical to ome of :tkzee
categories:’

. Jest Etvidence of HJuman Carcinogenicitv--Positive
epidemiological studies and cenfirmatery animal tests.

. Substantial Evidence of Human Carcinogenicity--Animal
bicassay tests demonstrating the induction of malignanc
tumors or <he inducticn of benign tumors that are
generally recognized as early stages of malignancies, iz
cne or more species.

. Sugeestive Evidence of Human Carcinogenicitv--inimal
biocassay tests demonstrating the induction of
zop-life~shorteaning benign tumors and also posizive
results in indirect tests of Fumor1g°n;c activity (e.g.,
mutagencity), in vitre cell transformation, and
iniziaticn-promoticn skia tests In mice.

Ccmpounds in the first two categories were to te Further evaluated Zor
dischazge potential and regulacien.

CAA Sectiom 112 orcposed pol;c*es prescrib
using the same IRLG terms ("best'”, "substantia
are ar-anged differently:’?

ed a very simm.ar =z
1", ete.), excest =

. High Probability ¢f Human Carzincgenicitv--Substances
for which "sest’ or "substantial' evidence exists frz
spidemiological and/or at least cne mammalian study.

o Moderate Prcobabilicy of duman Carcinogenicitv--
2
T . . -
Substances for which sugges:zve evidence exists Ircam
epidemiclogical, animal, or short term studies.

. Low Probabilitv of Human Carcinogenicity--Substances
for which only "ancillary" evidence exists, suci as frcam
structural correlations, or for which epidemiclegical or
animal results are judged to indicate low probabilisy.

"Best", "substantial", and "suggestive" all had the same meanings as under Cwd
(listed above). The term "ancillary" was also an IRLG tersm, 20T used im <The
CWA determination. The meaning is self-evideat fzocm the proveosed Cad
regulation. .

-

o
‘_\
e
J

46097 (Jume 9, 1580).

72044 TR 58639 (October 10, 1979).
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Ualike ZPA, wroizh sers up & gradiem: of three categories, CSHA's cancer
poliey relied on Two: (ategery I Potential Cercinogens, and Category Il

Poteztiel La:*'ucgens 4 Potentzel Carcincger had firzst to meet the
defizmition cf & "potential occupational carcinogen' defined es:

"any substance, or combinatidn or mixture of substances,
which causes an incressed incidence ¢f benign and/or
malignan: neoplasms, or a substantisl decrease in <the

latency vev2ocd between expostre and onset ¢f neoplasms ia

mumens cr in one or more experimental mammalian species as
the result of any orzl, respiratory cr dermal exposure, or

auy cther exposure which results in the induction of tumcrs
at the site other than the site of aaministration. This
definition also includes eny substance which is metabolized
into cne or more potential occuparnional ca.c‘nogens by
mammels.” (29 CFR 1990.1C3)

Beth categories had to meet the above defimition. The twp (I and II) are

differentiated by the certainty of the evidence involved. A Category
Potential (arcinogen must have been demonstrated in humans with other test
dsza &5 confirmation ' °) Those substances zhet only show suggestive

rvidance, or arve act in conerrdance with cther fest data, were tc be relegated
. Cazegory II,7%

0OSHA's Categnry I seems to correspond to & sum of IZPA's "best" aad
szantial" evidence categories. Because the 0SHA definition was much more
, nowever, it is diffijcult zo compare the two methods of

73lT

-

cr e Category I Potemtiazl Carcimogen, evidence of carcinogexnicity
must be demonstrated in: (i) humans, or (ii) in & single memmalian species in
a WQng-“e-h biocassay where the results are in concordance with socme other

scientifically evaluated evidence cof a potential carcinogezic hazard or (iii
in & single memmalian species in an adequately conducted long-term biossay, in
app “co*ia’- circumstances." (29 CFR 1990 112(e)). Concerdance is
demamstrated by any of the folliowing: ''positive results from independent
bes‘**g in the same or other species, pesitive resulis in short-term tests, or
industion of tumors &t injecticn or implantatiom sites.” (29 CFR 1990.112(a)).
*JA Categery II Potential Carcincgens are simply substances which: (1)

Vmee' the criteris set forth inm 1990.112(e) [fer a Category I Potemrial

rcinogen), but the evidence is found to be orly 'suggestive'" or (2) "mee:
the criteria ser forth inm 1990.112(a) in & single mammalian species without
evidence of copeoardance” (28 CFR 19%C.112(b)).



Mutagenicity and saratogenicirty, are 3ot established catagories. CSHA
-

however, had propesed special labeling for "reproductive toxins" (teratcg
defined as: ''Causas fstal wastage or undergrowth, malformation, gzswth
retardaticn, or functiocnal disorders in the products of mammalian ccuceptien,
or pramaturity or dimin%shad fertility in memmals."7%!
FIRE HAZARDS

The zerm "fire hazard” is a relative cme. Viztually anything will suzm

" when subjected to the proper catalyst. However, the danger is sigznifican=

only when the conditions required to initiate combusTion corzespond to those
norpally encountered by tle matarial. Since igritabilicy depeads cn the say-~
sical state of chemicals, liquid, solid, and gaseous fire hazards gust e
analyzad separately.’®’ In general, regulaticms that prescribe special
handling, ccnditicns of use, and particularly labeling for hazardecus
substances will classify fire hazards. OCut of the nizerteen statutas ceviewed,
only regulaticns under RCRA, FIFRA, HMTA, Coas: Guard (USC3), and CSHA provid
flammabilicy defiziticns and testing methods.

* Liguid Fire Hazards: Essentially, the sole detarmin an* of liguid
ignition is temperature. Zvery liquid exhidizs a "flash point” abeve whizh it
em1ts vapors sufficient to form an ignitable mixture wizh the 2ir near iss
surface. Without exception, all liquid fire hazard categories ars based on
such flash points. Nevertheless, there are many importan:t differsnces Detween
the regulations.

The Z£lash point ranges which defize the classes under the varicus pre-
grams differ according to the temperatures normally incident to handling zhe
respective materials (sae Exhibit 22). For example, the 140°F "igmitabiliz
criterion established under RCRA was chesen specifically to zelate 2o " =
potential sources of ignition existing at a landf£ill site, such as hot =Truch
exhaust pipes and heat from.neutralizatien reactions.”?7! In defsnse of .
this unique flash point cutoff, EP4 stated that "while {the Agency]| believes
that maintaining consistency between its definitions of hazard and these of
the Department of Transportation is & desirable gocal, it does nct believe zhac
such consistency should be achieved at the expense of human healzh and eavi-
ronmental protection.”?¥d

rn

.,

73146 FR 4448 (January 16, 1981).

7€) Pyrophoric-matarials and cxidizars are discussed in the sectisr on
"Other Hazards."

?Ti42 FR 22332 (May 2, 1977).

78145 TR 33108 (May 19, 1980).
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The regulaticns differ not only iz the f£lash point ranges used to deiine
the hazard catagories, but also in the test methods auticrized Ior determizning
the Lgnztzcn temperaturas. dost of the classificaticas 'aqui:e tle use of
"elosed-cup” tests (Pensky-Martens, Setaflash, or Tagliabue). Zven
though there are scme differences in the way that the particular tasts are
desczribed and their suitability for vazious samples ars explained, zhe
closed-cup procedures are standard emough that the variatiecms are not tellieved
to pose a problem. One possible exception is in the .esc..g of m_x’L.as
HMTA requires that mixtures w1th flashpeints above 20° be retastad after being
svaporatad ta 30% of their original volume. CSHA requires a similar retest,
but only for mixtures with flashpoints above 700° Finally, RCR4 does ncct
require retesting for mixtures with iny Zlashpoints.

Unlike the othar tasting requirements, THSA and USCG mpandata :use o an
cpen cup tast,'’! which typically gives higher Zlash peiat resulzs.?’
With respect to FHSA, such tasts mcre nedrly approximately conditicns wihen the
liquid is in the open. It is unclear, chough, why they ars zmeore appropriate
for consumer exposure thanm for, say, occupational exposure. The Coast Guard
which has zetained some of the old DOT Legulations,'ZJ defines flzammable
liquids fixst by flash poimt witlk an open-cup tTest (see Ixkibic 24), and zhen
inato 5 "grades" (A<E) by Reid vapor pressure aad flash poizr (46 CFR 30.10-22).

7% The RCRA rules also authorize use of any "equivalent test mechcds
approved by the Administrator.” However, no open-cup tasts hZave been--sr aTe
expectad to be--granted approval since they yield higher Zlashpoinzs than che
closed-cup tests, and are therefore nmot "equivalent.”

$3116 CFR 15.43. . Both the opem-cup test and the flash poimt canges wers
originally mandated in the FHSA itself. However, the Act was amenced in 1978
in order to allow the Ccmmission to change these specificaticms. Apparantly,
the main reason for the amendment was to facilitate® coordination of hazazd
catagories between agencies. The statute statas that "in establishing
definirions and test metheds related ts flammabilizy and csmbustiZilizy, the
Commission shkall consider the existing definitions and test me:lods of other
Federal agencies inveolved in the regulaticn of flammable and czmbustible sub-
stances in storage, transportaticn, and use, and to tle exTaat cessible, shall
establish ccmpatible definitions and test metheds” (13 USC 1251(1) as amended
in Pub. L. 95-831).

'ilGorden P. McKinzen,

Tire Protection Jandbock (3ostan: Naticnal Firze
Pzotection Associatiom, 19786).

*2JDOT (under HMTA), also used to allow opem-cup results. However, the
Department decided that the open-cup tests were insufficiesntly ceproducidle <o
be used as a basis for determizning hazard. See Docker MM-10I.
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. Sc.id Fire Hazards: Tne Zlammakility of solids, unliike thetr of
“iguuds, cdepends on more than just ome factor. In addition to ambient tem-
peraTture, cizer scurces of solid Zgnitien Znclude izntermel energy, abscrbed
mc*s°”“e, and "bot spots” formed through friction o- retained hear. Unfor-
Tunazel it is currently impossible to measure all of these characteristics

in the ;43"”& ory. As a cesuli, no tests for thermel instabilizy are teozally

adeguate. Hovever, classifications have been set up for flammable sclids
uader RTRA, EMTA, THSA and CSHA (FITFRA does not include such a classificaticn).

’n the absence of satisfazctory test me*hods, a.. but ‘he FHSA (and CSHa,
to some extent),'’- regulatiomns rely on 2 gescriptive defimiticn for
flammsble solids (see Exnibit 23). Teor instance, in the Preamble to the RCI4

'“le, the IP4 pO;ﬂ»?C out that there were 'nc test methods ”apable of

curately idemtilying .he smull class of ignitable solids" to which the
:egula:icn was directed. lthougs EPA, along with DOT and other agencies, :is
workirg on developing an acsurate test, the absence of & test should not

zause too mush of 2 problem since generators cf thermally unstable solids . .
are likely =o be aware that zheir wastes exhibit this property.'"“d

However, industry represezntatives claim that the iasc:ip ive rules g‘ve then

‘rsufficient guicdance. One obsewver has cormmented that "such a defimiticn is

a1

2111 encugh cf obscure and nebulcous phrases =L prevent reascnzble product

. "assifizaticn indefinmiczely.”td
In addizion to prescribing diffesrent ignitvability characteristics, the
gulzTions under each Act alsoc specify different conditions under wn--h soxe

z

the same chacacteristics must be manifest. To be considered igrnitedble, for
: ple, 2 sclid must exnibit flarmable u-one~_1es &4t standard .empe:atu.e aad
=~ 2ssure wnder RCRA, or at any c¢oznditions "norma.ly incident to tramsperra-

or” under ¥MTA. Any material that mee=s the hacard criteria at a2 tempera-
~:we, such as 50°F, which is apove standard temperature bur within the range
<% cznditiens "nezmally incident to transperwation,’ is therefore classed as &
Jlammedble under HMTA ouly.

The regulations differ net only iz ‘He igaition cha*ac‘er:s.lcsﬁ but also
in =he combustion [{combusticn characteristics describe the way & {lammable
sclid burns afier zgmition] cha:a:te:is:ics chey designate zs hazardous. 4t

$3.7he 0SHA labeling propcsal mentions the same test as the FHSA regula-
z:cns. However, even meterials which £zil the test might be classified as
£iammable under OSHA as long as they satisfy the remainder cf the definition.

tipreamble to the RCRA regulations, 45 FR 33108 (May 19, 1980).

‘f.%Xschard D. Eilston, "Comsolidation of Hazardous Materials Regulations
enc Miscellaneous Proposals,” Transportsetion Journal, Volume 16, Number 3

o -

(Sgrang 15770




EXHIBIT 22

DEFINITIONS OF SOLID rIRE HAZARDS

RCRA "ignitable waste'

A solid "capable, under standard temperature aad prassura, of caus-
ing fire through friction, absorption of moisture, COr spentalecus clemi-
cal changes and, when ignitaed, burms so vigorously and persistently that
it c¢zeares a hazard" (40 CFR 261.21(a)(2)).

"HMTA "Zlammable solid”

"Any solid material, other than cne classed as an expleosive, which,
under cenditions normally incident to transportation is liable o cause
fires through fricticn, retained heat from marufacturing or procassiang, oOT
which can be ignitad readily and when ignited burms so vigorsusly and
persistantly as to create 2 serious transportaticn iazazdi. lacluded in
this class ars spontanecusly combustible and watar-reactive matarizls’ (49
CTR 173.130).

THSA "extremely flammable solid”
id s ce © ignites and burms a ampiernt tamperaturs
"A solid substance that t é Tt an =
of 80°F or less when subjeczad to Zriction, percussicm, or alectTical
spark’ (16 CFR 1500.3(c)(8)(iii)).
THSA "flammable solid"

"4 solid substance that, when tested [according to a cartaiz proce-
by a

dure], ignites and buras with a self-sustained flame at a rate greater
than one-tenth of an inch per second along its major axis™ (16 CIFR

1300.3(c)(8)(iv)). . -~
0SHA "flammable solid"

"A solid other tham an explesive, that can cause fire shrcugh Sric-
ticn, absorption of meisture, spontanecus chemical change, or retaized
heat from manufacturing or processing, or that can be resadily ignited and,
when it is ignited, continues to burn vigorously and persistently afters
removal of the source of ignition. A material is comsidered a flammable
solid if, when it is tested [according to the FHSA metied], it ignites and
burns witi a self-sustained £lame at a rate greater thanm one-~ <anti of an
inch per second aleng its major axis™ OSHA Proposed Rules on Hazards
Identificaticn 46 FR 4412 (Jan. 16, 1981).



RCRA apd HMTA appear to be comsistent in this respect, since

z:x the phrase "...bumns so vigorously and persisteatly as z¢
. ] v . : 32 . .
zregze & ., . . nazerd.' However, =his criterion is & necessasv condition for

icn as & fice hazazd Ln;e: XCR4A, but simply one of severzl
suffscient condition under EMT4.'°Y  The OSHA dzaf:t regulations are similar
To the DMTA ruiles in this respect. Ary solid which, when igmited, "comzinues
to burm vigorously and persistently after removal of the source cof ignition”
is considered “lammable.®’”

-
X

. Gaseous Fire Hazards: In contrast to both solids and liquids,
gases are rcarely stored oOT transported iz the same physical state as thev aze
used. Instead, the meterials are kept in e more econcmical condensed farm and
are released through either expansion (es in the case of compressed gases) or
propulsiorn (as in aerosols). RCRA, FITRA, HMTA, THSA and CSHA have all
estab.ished gaseous fire hazard classifications.

The susceptibilicy of gases to fire depends on three factsrs:

1) inherent flammabilicy of the wvapor;
2) conditions of containmenzt; and
3} conditicns of dispersal.

Standard procedurss or definiticas have been developed to test each one of
these factors. However, the procedures and terminology for geseous fir
bezards have not deen uniformly accepted. Compressed gas, for instance,is
def:ned oy the 0SHA proposed labeling regulaticms, under HMTA, and under
RCR4. The Coast Guard, as well, regulates the carzriage of "liquified

g 7es."*®-  The only significant coordinaticon has been bertween the RUCRA and

*¥lActually, EZPA originelly =tried to coordinate the RCRA regulations by
;xuposing +ae "hezardous combusticn” cziterior a&s 2 sufficient conditionm.

Bowever, the definition was changed in response to industsy comments that It
"eorld be construed to include such non-harzasdous materials as bark, wood
hips, waste paper, sawdus:t, ccrrugated boxes, etc.” (45 FR 33108 (May 19,

158C¢)). It is doubzful that these cooments (and therefore the
inconsistenzies) were truly justified--scrap paper, sawdust, and woodshav-
ings are regulated as Other Regulated Materials-C, rather than e&s flammable
solids, under HEMTA (49 CFR 173.1070C,53).

P46 FR 4112 (Jmauary 16, 1981).

''UUSCS regulates vessels carrvimg "bulk ligquified gases", including
some that are flammable. In this case, the Coast Guard defines a "liguefied
gas” as & cargo having a vapor pressure of 25 psi st 100°F. Notice that this
category is phvsically somewhere between the two sufficient comditions under
OSEA
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HMTA definitions of "flammable (or igmitabla) compressed gas', and detween
0SHA and FHSA definitions of "flammable gases and aercsols'. Ceaformicy was
facilitated in the first case by EPA's realizacion thiat "the major 2azazd o
the environment arising from flammable gasas would be during transperz. '

On the other hand, the types of containers and methceds oI storige coniuse
the categories: "ignitable compressed gases”, "flammable aerssols”,?’- and
. - . . T :
"flammable contents of self-pressurized comtainers” all cantaiz compressed

gases.

CORRCSIVE HAZARDS

The term “eorrosion” is frequently used to encompass twe distincT shenom-
ena:

1) destruction of living tissue; and
2) degradation of metal containers and tramsport venicles.

Baecause of the diffsrences between these two processes, i: is izmperzant that
they be considered separately. Although corrosive substances are zagulazad

under almost all of the statutes ian Exhibit 1, only regulzzioms under RXCRA,

HEMTA, FHSA, and CSHA nave established specific, tastable catagories.

¢ Tissue Corrcsion: Materials which corrode living tissue present a
direct threat to humans and reguire special care in handling. Taey can Gte
readily idemtified though a rabbit skin test. Indeed, this tecinigue has been
adoptad under most regulatory authorities as the sole determinant of skia cor-
rosivity (Exhibit 24). Even chemicals which do not meet the rabbit skia
corresion ¢riterion may be considered corrosive if, under RCRA, MT4, and
0SHA, they are otherwise known to cause 'visible destructicn of ¢
irreversible alterations in living tissue by chemical acticn at t
contac:.”?!d TFIFRA labeling regulaticms, however, do not specify te
do assign those pesticides that are: 1) "cerrosive" to the skiz, or
"corresive; corneal cpacity act reversible withia 7 days” o the =aye
Toxicity Category 1 (mest hazardous). %3J

$1.43 FR 38951 (December 18, 1578).

*%13ome chloroflurccazbon propellants are also regulataed by D4, CFSC
and EPA because of their effect on the ozone layer and public heal:i.

]

C); IMTA ragu-

11i3ee RCRA Draft Proposal for 40 CFR 780.2 (July 29, 188 A
1300.3(2) (2.

lations at 49 CFR 173.240; and FHSA ragulaticms at 16 CFR

1240 CFR 182.10(RYYL



EXHEIBIT 24

CORROSIVITY T=STS

Tissue Corrosion Mezal Corrosion
Raoh.t Skin Test pH Test Steel Test Aluminum Test
RCRA ¥ X
BTA X X X/
TESA X*/
NSHA )4

*/The period of exposure required by CPSC under FHSA is 24 hours, com-
gred to just & hours required by regulations under EMTA and OSHA.

s )

**/Chewicals which corrode aluminum are classified as ORM-B under HNTA.



The RCRA regulations, however, employ a amuch simpler pH critericn Zor
corcosivity. The rabbit test was rejected in this case becausa of g bDeliel

that "regquirizg the regulated community to ceaduct skin corzesion tasts, which
necessizate the maintenance of special facilities and skilled perscnnel, would
prove unnecessarily burdensome and would yield little iz the way of axtra re-
sults. The pH tast was chosen as a substitute because, even iz l1ignt of a
CPSC survey whnich casts doubt on the abilirty of pH te predict =issue damage,’
EPA decided that "there is sufficient correslation between [the twe] =o iustis

1

the use of pH in a regulatory contaxt, especially in view of the Zfact that
(the Agency| is using pH as a aulci-purpose measure of mamy eiements cf ccn-
cera.”" 3esides narm to human tissue, the other concerzms sigmaled by zH ia-

clude the ability of wastes

1) to promote the migrationm of toxic compenents Irom other
wastas;

2) to resact dangercusly with ctlher wastes; and
3} to harm aquatic lifas.??d

° Metal corresion: Unlike zissue corrssicn, metal corsssion
presents only an :ndirect threat to pecple -- either thzough liberatizn of
hazardcus chemicals in the same or nearby comtainers, cr :througi damage o
transport vehicles. Perhaps because of this indirect course of aczicz, enly
two regulatory programs curtently desizuate metal corzosion as 2 hazardeus

properzy. 3ecause it deals with consumer items FHSA expressly fertids
inclusion of metal correosicn, stating that "the tarm 'eorzosicm . . . shall

not refer to acticn on inanimate surfacas.?*J

The two regulations which do cover metal corrosicn raquire identical stael
corrosion tests (see Exhibit 27). The RCRA test was taken directly from DCT
Hazardous Materials rules after EIPA detarmined that the Agency's "comcem
about container damage is identical to that of DOT's in this case."'®™ 20T
also requires an aluminum corrosion test to identify Other Regulated Mazarials
- B (ORM-3's), defined as those materials “"capable of causing significant
damage to a transport vehicle or vessel from leakage during transporz.”*®
The ORM-B category was created primarily for the air transpors of costosive
materials, where the corrosion of aluminum could be a2 major safecy hazard.

93145 FR 32109 (May 19, 1980).
415 USC 1251(4).
98043 FR 58951 (December 18, 1978).

16449 CFR 173.300(b)(2).



A reacz:ve material I1s defined under JSHA "a -hemlca‘ substance or
mixTure that is atle tec undergo 2 vwo.lent, self acc rating, excthermic
chemical reacticn with common materials or by i‘se" and includes & substance
er mixrure that falls within [one of three categories which 2-e discussed
below: crganic peroxides, pressure-generating materials, and water-reactive
materials].®’ IPA found, in formulating the RCRA Regulations, that the
methoas currently available for testing this class of properties suffer from a

aumber ~f sheoricomings:®ts

oW
“

o

Tirst, these tests are too restrictive in scope and
cecufine themselves to measuring how cne specific aspect of
reactivity correlates with & spe'ific initiating condition
cr stress. No test is sufficiently general to even begin
ts measure <the variety of different stresses and reactions
found within the reactive classification.

Second, heczuse the reactivicty of a . . . sample is &
funcrtion not just of its intensive properties such as
density and compositicn but also cf its extemsive
properties such as mass end surface area, the reactivity of
<he samp.e as measured by the tests will not necessarily
reflect =he reactivity of the whole . . . .

Thizd, most of the available tests are not of the
"pass-fail” type and reguire subjective imterpretaticn of
results.”

he unavallabili

. rely on desc

f suitable test methods has forced the regulatory agenc.es

iptive definitions, as in the case of soclid Zfire hazards.
Beczause of the differences between the various types of reactivity discussed
below, for zhe me part each type is specificelly mentioned iz the
regulations : -

= o
°3d
£t
st

"l P'

Under RCRA, however, substances which would be classified separately under
cther s.a’u:es as explesive, water-reactive, etc., are all grouped together in
the "reaczive” definition. Part 261.23 of the RCRA rules give eight
"prcperzies” that parallel the subcategories established under OSHA, HMTA, and
TESA. The subcategories established under reactive hazards are discussed
beilow. The reactive hazard definiticms are shown in Exhibit 28.

37

).

*'.Preamble 1o RCRA Regulat:ems 43 FR 33110 (Mey 19, 198C).

-

O

SE4 Propesed Rules on Hezards identification 46 TR 4412 (January 16,

P
ptel
on
P
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b Explesive Hazards: The descripticns used to designate expicsive
hazards vary significantly from regulation to regulaticm. {Under OSHA anc
RCRA, explosives are defined accordizmg to their properties, as shown iz
Exhibit 25. Under HMTA, however, explosives are designatad accozdzng o
use. Substances which produce an "instantanecus release of zas and heat,”
but which have a "primary or common purposa [other than] to furpcticn by
explosion" are not considered explosive materials.®®! The RCRA r-agulacions,
finally, adopt an intermediate approach. They designate as "reactive' wastes
which sither meet zhe DOT crizeria for "forbidden", "class A", zr "class 3"
explesives, or are capable of detonating under amy of the Zollcwizg
conditions: '?

1) expcsure to standard temperature and pressurs;
2) Teating, wiile under ccnfinement;

3) wmixing with water; or

4) initiatiom from "strong” scurces.

o Water-resctive Hazards: Water rszactivity is desigratad 3s 1
separate hazard categery only under CSHA. The group is defined to include any
"chemical substance or mixture that reacts with water to relaase 1eaTt or a zas
which is hazazdous.”"?°H

Hewever, the same water-reactive hazards are coverad, at lsast I5 scme
axzent, by other programs. The RCRA regulaticns, for example, classiiy as
"reactive" any waste which "reacts violently with water, cr forms poteazially
explosive mixtures with water".!??! Marerials which, when mixed with wartar,
"'generate toxic gases, vapors, or fumes” are also covered, tut cnly as long as
they do so "in a quantity sufficient tc present 2 danger t2 htman zeal:l cr
the envirommen:t."!%?d In this way, substances which are designazed
water-reactive under OSHA simply because they emit trace amounts of hazazrdcus
gases are excluded under RCRA.

An even greater proportion of water-reactive chemicals are excluded under
HMTA. The regulations classify water-reactive solids as flammable

#3149 CFR 173.50.
199040 CTR 261.23(8). See 43 FR 33122 (May 19, 1980).

191JOSHA Propesed Rules on Hazards Identification 46
1981).

[
[+ )8
wJ
-
=~
Y
[
Vo
(¥
B
]
[
i

192040 CFR 261.23(2)(2).

133140 CTR 261.23(a)(4).



EXHIBIT 25

JETINTITIONE OF REACTIVE HAZARDS

RCRA  "Reactivizy”
4 cepresentative sample oI the waste has anv of the following
properties:

{1} It is normelly umstable and readily undezgoes
viclent change without detonating.

{2) I+t reacts viclently with water.

{(3) It forms potentielly explosive mixTures with water.

{4) VWhen mixed with water, it generates toXxic gases,
vapors or fumes iz a guantity sufficient to present
a danger to humap health or the exvironment.

{3) It is a cyanide or sulfide bearing waste which, '
when exposed to pH condiziomns between 2 and 12.5,
¢an generate Toxic gases, vapors or fumes in e
quantity suifficient to present & danger to human
health or the envizonmexnt.

(6) It is capable of detonation or explesive reacticn
1f it is subjected Tc & strong imitiating source or
if heated under cenfinement.

(7) Iz is readily ceapadble oI detonation or explosive
decomposition or reaction ar standard temperature
and pressure.

(8) It is a forbidden explosive as defined im 49 CFR
172.531, or a Class & explosive as defined in 49 CIR
173.32 or a Class B expleosive es defined in 49 CTR
173.88."
Fula  "Ixplosive"

"Anv chemizal compound, mixture, or device, the primary
or common purpose of which is te function by explesion, i.e.,

wich subtantially instananecus release of gas and heat” (49
CFR 172.50).

. “Torbidden explosives” - spcotaneocusly explosive
. "Class A explosives" - "detomating or otherwise of maximum hazeri"
. "Class B explosives” - explosives which "function by rapid
: combustion rather than detomation”
. (e.g., flash powder and pyrotechnic signels)
IS Liob!

Cless © explosives"” - "mapufactured articles which contein class

&, or cless B, explosives, er both, as

cowponents but in restricted guantities”
(e.g., small exms ammwoniticn and certain
firewcrks)



EHIZIT 25 (continued)

DEFINITIONS QF REACTIVE HAZARDS

OSHA "Reactive material”

"A substance ¢r mixture that is able to undergo a viclexnt,
self~accelerating exothermic chemical reaction with cocmmon matarzals cr by
itself and includes 2 substance ¢r amixcuve that falls wiztkiz any of the
follcwing categories:

(i) 'Organic Percxide' . . .
(ii) 'Pressura-gemerating material'
7iii) 'Water-reactive material' (46 FR LLln,

January 16, 1931)



materizls® , ane “water-reactive pesticides” me:t covered elsewhere as
CRM-C's ."54 Bowever, water-reactive liguids other than pesticides ar
appegrently 2ot considered hazardous. In a_-, even the liguid pestizides and
solids mey 2ot be included, since the term "water-reactive” is never explained
under EMTA other zthan to be locsely associazted with £ire bazzrds. FHSA
~egulazicns, f:02lly, f3il to mention water-reactive hazards at all.

» Dressure Generating Hazards: Substances which "genmerate pressure

through decompos:tion, heat, or other means' were f£irst regulated by
CPSC. °%- Under FHSA, any material falls into this categery

4) If it explodes when subjected to an electrical spark,
percussion, or the flame of a buiming paraffin candle
fcr 5 seconds or less.

~~

. (3) If it expels the closure of its container, or bursts
its container, when held at or below 130°FT for 2 days
cr less.

(C) If it erupts Zrom its opened container &t & temperatuTe
13C°F or less after having been held in the closed
couzainer at 13C°F for 2 days.
(D) If

it comprises the contents of a2 seli-pressurized
centainer.’?

'Y

resumably s a result of inadequacies in the test procedures, other

gulaticns have adopted descriptive definitions Zor pressure-generating
neozards. For example, under OSHA, the hazard class is defined to include any
sisstance or mixture that "must be protec‘ ed from spontaneous polymerization
the addition @f an inhibitor, er by refrigeration or other thermsl control;
mey decompose to release gas in its container.'i'¥

C"

¥

le]

RCRA regrlatioms do not establish separate categnries for pressure-
gene-ating materials. However they do cover these substances. RCRA
ciessifies es 'reactive” amy waste which is "normally umstable and readily

*PE.40 CFR 173.1040.

0
'
w

USC 1261 (D) (1)(AY(vi).

.
5
[
o

CFR 1500.3(c)(7)(4)(A-D).

POV b TR &44T (Januazy 16, 1981).
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undergoes viclent change without detocmating.”'?*d Included in thi

dafinizion are chemicals that exhibit a "tendency to autcpelymerzze. 't

. Pyrsophoric matarials: CUnder QSHA, a "pyrophoric material" is
defined as "a chemical substance or mixture that ignites spentanecusly :a &
or moist air at or belew 130°F (54.4°C)."*'') The same definitica is
employed in the HMTA regulations, but only as applied to pyropnori
l:quids. '3 Solids which are "spontaneously combustible” are classifiad
as DOT flammables.'®3?J

The same cypes of materials may also be covered under RCRA. iAny substanca

. that "is normally unstable and readily undergces violent change wizicus:

v
Lla}

detsnating” is included as "reactive” in the regulaticas. Tze Netice of
Proposed Rulemaking (NPR) made it clear that "raactivity includes the :sandency
o . . . create a vigorous reactiecnm with aix."'* % In addition solids
"capable, under standard tempature and pressure, of causing fire ziroug:z

spontanecus chemical changes” are classified as "ignitahle."'i®:
. Oxidizers: An cxidizer is definmed under RCRA,!*7< and EMTA as
"a substancea . . . that yvields oxygen readily to stimulate the combusticn of

organic matzer."'!*! The proposed OSHA definition is onrly slizhzly

different, meaning "a substanca or mixturs tha: izitiatas or prometeas
combustion in other materials, thersby causing fire eizher of itsels or
through the ralease of oXygenm or other gases.'*'?*d

193540 CFR 261.23(a)(1).

'19443 FR 58952 (December 18, 1973).
113146 FR 4447 (Januazy 16, 1981).
112049 CFR 173.115(e).

113149 CFR 173.150.

118040 CTR 261.23(a)(1).

115043 FR 58952 (December 18, 1378).
116440 CTR 261.21(a)(2).

117040 CFR 261.21(a)(4); Oxidizers are classified as "ignizable”
materials under RCRA, using the DCT definition.

s

1138049 CFR 173.151.

113144 TR 4447 (January 16, 1981).



xides: Besides cyanide and sulfide compounds, The
geTy is the only one which is based om zhe structure
b the proverties, c¢f chemicals. The group is defined under IMIA
SEA to include any 'organic compound that contains the bivalent =-0-0-

< c2 mey be comsidered a structural derivative of hydrogen

., z ove or both ¢f the hydrogen atoms has been -eplaced by an
¢ zadical,"*®®. THSA and RCR4 regulations dc not specifically mention
rgr.ic percxides; howeve-, they do include these substances if they exzibis
er seactive characteristics such as explosivity.

3

» Cranicde and Sulfide Compounds: Cyanide and sulfide compounds are
s»er-ﬁ;:a-ly tezrgeted for regulation only under RCRA. The rules designate as
"reactive" azny "cyanide or sulfide besring waste which, when exposed to pH
conditions hetween 2 and 12.5, can generate toxic gases, vapers or fumes in z
quantity sufficient tc present & danger to human health or the environ-

megt."*?%4  The particular pH conditicns were chosen because they "are

1<2sly To be the most stringent encountered by cyanide and sulfide beering
- ttixz .

wasTes. -

41, TOACTIVE HAZARDS

.

Radia=ion designation and/or pretection regulations cf some kind have been
irsned by all of the agencies c_s:ussad in this review: EPA, DOT, NRC, CPSC,
T3 and USDA, along with other executive departments, like Defezse and
e gy. As well, other government bodies have cduties that require degling
w .., radiavien., This abundance of agencies involved in radistion “rotec:icn
.7 avolved from the increasing use of radiocactivity and the iIncreasi
v . zes of exposure. Possible sources of radiation expesurce -n:luce:

. cccupationally-related radiatico
® water ccntamination

. radicaczive emissioms into the eir . .

. consumer exposure through electronic and cother
products

* natusally cccurring radicactivit
other activities.

through mining and

b4

$3080,9 CFR 178.1531a; CSEA Proposed Rules on Bazard Identification 46 FR
«&h7 (Janugry 16, 1981).

TRUL0 CFR 261.23(a)(5).

e
Ty

R 33110 (May 19, 1880).
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Because of the diversity of scurces and types of radiation, lere Iis 22
one defini<ion for "radiatiocn" or radiocactive substamca. Inszead,
radicactivity is defined in terms of the type of supstance or activizy ciat is
regulated under each particular statute. The nexT paragrapas discuss Scw each
agency defines radicactive hazards.

Under the AEA, NRC regulations define "radiation" as "any or all of :the
following: alpha rays, beta rays, gamma rays, X-Tays, Reutrons, 2igh-speed
alectronics, high-speed protoms, and other atomic aa:tzclas but net scund or
radic waves, or visible, infrared, or ulcraviclec l-gnt f23d "cwever, the
AEA gives the authority to regulate only “the processing and utilizat:iem of
source, bvoreducz, and special nuclear material'. i *hese ars defized
as:

ey

. Source material: (1) uranium or thorium, or any
combination therecf, in any physical or chemical form
or (2) cres which contain by weight ome-twentieth of
cne percent (0.05%) or more of: (i) uranium, (ii
thorium or (iii) any combizacrion therecf. Socuzce
material does not izclude special nuclear material (10
CFR 40.3).

. Bv-orsduct material: any radicactive material
(except special nuclear matezial) y‘elded iz or made
radio ive by exposure to the radiation incident o
the przcess of producing or utilizing special nucleaz
material (10 CFR 30.4(d)).'*%

. Special auclear material: (1) zluccnium, uranium
233, uranium enriched in the isotype 233 or in the
isotope 235, and any other material which the
Commissica . . . detarmines to be special nuclear
material, but does not include scurce material; or
any material artificially enriched by any of the
foregoing but does not include source material (10 CFR
Section 70.4(M)).

~~
"~
~

123010 CFR 20.3.
128542 U.3.C. 2012 (emphasis added).

12303y product material is also defimed im 10 CFR 40.4(a), Sor use ia
Part 40, which deals with mining and processing of cres, as "the tailiags or
wastes produced by the extraction or concentraticn of uranium ¢r therium Izc
any cre processed, primarily for its source material content, including
discreate surface wastas resulting from uranium solution axTtraction pracasses.
Underground ore bodies depleted by such solution extracticn coperaticns do net

comstitute "by-produc:” material witlia zhis defizition.”
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definiticas form the basis for regulations promuigsted by other
IPA utilizes the same defiznition of "radiation" and "radiocsctive

in the regulations promulgated by and transierred to EPA under ALA.

"radiocactive pollutan:” (Section

special nucleas material, and byprodpct matezial”

the same definitioms as NRC for the three mazterials.

-
-

"scurce meterial,
7422), and uses
EPA under SDW4 and MPRSA,
<her provide an explicit definition of "radicactivity" o

substances." Drinking Water Regulations prescribe maximum

levels for severzl specific isotopes cr types of radiation
ricles, and protons), aand also set & maximum dose
*28J This is 8 listing procedure only, and does no:
rials as radioactive: MPRSA, in the Act itself, prohibits <the
"iigh-level radiocactive waste', which is defined in terms of its

Tticular radiocact 127) All other
are not defined as are alsc unde
227.11).

-
-

A
b8

for others.

3
ivity level.
"low-level', but

-
-

special

RCRA. ZIPA has already
ist the following radicactive materials as hazardous wastes:
and cve"bx.rcen from uranium mining; overburden and slimes from
urface mining; waste gypsum from phosphoric acid production; and

d bed prills from elemental phosphorus production.” Development
however, was postponed pencding Ccngressicnal actiocn on H.R.
1156 in October, 198l), a reauthorization bill which
to control energy-related radicactive
radiatior exposure which preserts an
from the use in comnstruction or land
thout revegetation) of solid weste from the exuc

- -
- .-

risk to human health
th or wi

ie
actior,

The maximum dose eguivalents for all rad;anuclides are
40 CTFR 141 refecs the reader to those specified in "Maximum
ody Burdens and Concentrgtiorn of Radionuclides inm Air or Water
nal Exposure" NBS Handbook 65, U.S. Department of Commerce, 1967.
227.30. Eigh-level radicactive wastes means the agueous

from the operstion of the first cycle solvent extraction
equivalent, and the concentrated wastes from subseguent exuraciior
eguivelent, in & facility for reprocessing adigted resactor fuel
ted fuel from nuclear power rea&ctors.

ied,
3o
ion
CFR
ting

§ -
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benaficiaticn or processing of phospnate rock or tle extraction <f uracium
,'QQ'!
ore., “*°4

0SHA, like EPA, uses the NRC definitiom of "radiation”. However, OSHA
i3€ars in the dafinition of "radicactive material'. Accsrding to OSHA, (29
CFR 1910.96(a)(2)) "radiocactive material means any mater:al which emizs, >y
spontanecus auclear disintegraticm, corpuscular or electromagnetic .
emanations”. 3ecause 0SHA's authority covers more types of radiatiocn than
NRC, which is limited to source, special nueclear and byproduct matezial, CSHA
has set up <wo categories.. "lomizing radiatiom”, (which includes =h
defini=ion above); and "'zon-ionizing radiatiom," which includes sonic,
ultraviclet, microwave, and cther electrcmagnetic waves tiat srs ¢t 2mitzed
by means of spentanecus nuclear disintegration.

Rules premulgated under both HMTA and FHSA provide the simplest definition
-- they designata as "radicactive" substances which emit iomizing
radiation.*??! TFHSA regulations supplement the definmition given in T
Acz: '"Radioactive substance’ means a substancs which, because of zuglezs
instabilizy, emits alectromagnetic and/or particulate radiacicm capanle of
preducing icns in its passage through matzer” (16 CFR 1500.3(c)(8)). Tre DCT
ragulations, unlike any other radicactive regulatioms, exclude materizls in
which "the estimated specific activity is not greater thaz 002 aicsscuries
per zzam of matarial. !l

FDA, unliks DCT and CPSC, has a complicated system of idem=ification Zcv
radioactivity. The reascn for tiis is the diversity of sources D4
zegulatas: electzcnic products, microwave cdevices, medical uses of
radigaczivity, and otiers.'? ! Part 1000.3 of 21 CFR provides definizioms
for the following terms: "Electzonic product radiaticn,” "electromagmeric
radiaticn”, "particulate radiation", and "infrasonic, somic (er audile) and
ultrasonic waves." The FDA definitions tend te include all types cf
radiation, including iomizing and noniemizing radicactivicy. FDA
differentiates between eslectrcmagneric radiation and particulate radiazicn,
while NRC and OSHA divide radiation inta iomizing and non-icnizing Sorms.
The NRC definiction, used by EPA and OSHA, covers all particulate radiazicn, as
defined by FDA, and scme other types of electromagnetic radiatzion (e.g.
X-rays, gamma rays) included under TDA.

122045 FR 33086 (May 19, 1980).

223149 CFR 173.389(e); 15 USC 1261(m). See 15 CFR 1300.3(e)(8).

L

139549 CFR 173.389(e). This exclusion is based on the statuatory
language of the HNTA, §108(b), 49USC §1807(D).

3lia1 CTR 1000.
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Ume cther problem with radiation protecticn is the units used to express
radioaccivity. The basic unit ¢f measucement is how much raciation is
em>tTed, expressed in terms of the curie. The dose equivalen:t measucement is
extrapolated from the curie, and is expressed in rads or (usually)
cems. *%4 The dose equivalent is based on "absorbed dese and appropriate
ZazzTeors o account for differences in biological effectiveness due uo the
quality of cadistions end its spatial distribution im the body." Conseguersly
the maximum deose equivalent may be set at different levels for differeat peart
c? the bocy, especially since some crgans are more susceptible to damage or
healzh effects.

The I¥TA regulations express the relative radiocactivity of & substance
through curies only. Most sgencies, including EPA, NRC, OSHA, and ¥DA use &
combinztion of the two measurements for regulation. For instance, under SIDWA,
LFA sets & maximum contaminant level for radicactivity that would produce a
dose eguivalent of & millirems/yr. to the whole body or any organ. However,
for cevta:n radicnuclides, EIPA also sets maximum concentrations, rather than
dose equivalents, whiech are expressed in curies/liter.

Iin summary, the regulations goverming the classification of radicaczive
substances are diverse and overlapping. The definitions tend to outline the
<ype ¢f substances regulated for radiation protection under each st&tute.
NRC, although iz has limited authority, has set the primary standazds foo
racdiocactive hazard classification. However, some types of radiation,
~tpecially na‘"‘ally occurring and accelerator-produced :adioac:ivity and

“her low-level radiocactivity are not covered in the NRC clessification. The
‘ +ieral Regulatery Council, set up in 1960 to desl with ;nte—agency
curisdiction over radiation, may be, in the future, rov1"“g more
cwgprenensive classifications fer radiatior protection. *?3-

VTHZR BACARD CTLASSIFTCATIONS

* I-ritants: Under FESA, en irrzitant is defined es "a chemicel
substance or mixture, not & corrosive, which on immediate, rrolonged, or
repeated contact with normal living tissue induces a leocegl inflammstory

232040 CFR 192.02 defines the "curie" as: "that quantity of radicactive
matezizl produc:ing 37 billion nuclear transformstions per second. (QOne
cillizurie (mC:i)=0.001 Ci.)" and "dose eguivalent" as: the product of
absorbed dose ancd gppropriate factors te account for differences in biological
effectiveness due, to the guality of radiation and its spatial distribution in
the body. The unit of dose eguivalent is the rem (one millirem (mrem)=0.001l
rem.)" These definitions are standard.

*-Eureau of Naticnal Affazirs Epvironment Revorter, Angust 8, 1980, p.

-

in
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response."*?*! The rsgulations do not rely exclusively om zkis descriptive
definition, however. Instaad, they also require industry o rerform ralbic
tests on all substances not shown by human experience to izTitate skin or

eyes.'?%! The proposed OSHA definitien is almost idemtical =5 =he cne under
THSA, except that it is more specific: an irritant induces an "izmediate or
delayed cnset of anm acute, subacute, or chromic local inflammatsry -esponse iz
the skin, eyes, or mucous membranes by chemical action”. This defizition also
prescribes the rabbit tests described in the CPSC regulations.

A special classification for irzritants has alsc been a2stabiished under
HMTA, but iz differs from the QSHA and FHSA catagories iz 2 zuaber .¢of wawys:

(1) Only the HMTA rules specify that "irritating materials"
sust "give off . . . fumes."'?*%J Ia this way,
substances with low vapor pressures that cause
 irritatien through direct contact with living tissue
are affectively excluded.

(2) The fumes generated by DOT izzitants must a0t simply te
irzitating, but intemsely irritating (emphas:is
added)."!3*7! This phrase has been interprestad tz
mean that the matarial must be irzitating "so the
aexzent that (a2 person] cannot take the action necessary
to cope with the situation in the event of leakage of
the material."'?*l

(3) A material may qualify as an HMTA irzitant sven if iz
only exhibits hazardous properties "upen conzacs with
fire"!?% (as in the case of edible tallow).

Some of these differencas are corrected for by DCT through designaticn of a
second categery for irritating materials. The "ORM=A" classification covers
any material which has an anesthetic, irritating, noxious, tcxic, or other

takl 15 Usc 1281 (3)-

13%) The rabbit tests, including patch tests on abraded and inzac: skia
and eyes, are described at 18 CFR 1500.41.

23180 49 CTR 173.381(a).

13%) Bjerlein, Redbook om Transveortation of Hazardous Yazarials.

1330 45 CFR 173.381(a).



s:milar property end wiich can cause extreme annoyance or discomfost o
rassengers and crew in the even of leakage during transpezzazion. 't C-

iznally, FITRA labeling, packaging, and classification critecia usilize
skin and eye effects. They do not define "irri:tant" per se, but ere
descriptive categories that iead to special labeling, packaging, or use.
There &re mo anumal or other tests prescribed in the regulations.l*ls

. Sensitizers: The FHSA defines & "strong” senmsitizer" as
"substance which will cause on mormal living tissue through an allergic or
Photodymamic process & nypersensitivity which becomes evident or reapplication

of the same subszance".'*?J The CPSC regulations further clarify this

definition by sevting up two basic types of seasitizers:

"4 'strong allergic sensitizer' is & substance thas
produces an allergic sensitization in a substantial
number of persons who come into contact with it. An
sllergic sensitization develops by means of an
'antibody mechanism' . . . An ellergic reactionm
ordinarily does not develop on first contact because of
the necessity of prior exposure to the substance in
questicn. The sensitized tissue exhibits a greatly
increased capacity to react to subsequen:t exposures of
the offending agent.” :

"4 'photodymamic sensitizer' is a substance that causes an
alteration in the skin or mucous membranes in generzl
or to the skin or mucous membranes 3t the size of
contact so that when these areas are subsequen:ly
exposed to ordinery sunlight (or eguivalent racdiant
energy) an inflammatory reaction will develop. ' *3d

Beth types are also regulated under OSHA. The proposed OSHA defizition
essentially the same as FHSA, except againm it 'is move specific. A
"sensitizer" causes "numans of either sex, nozmal or medically disabled" o
develop 2 hypersemsitive allergic reaction, or a photodynamic reacticnm.
Taey also elaborate on the hypersensitive reacticn by including "the
anaphylactic, immediate, delayed, or fixeé type, and mey be cf sgcute,

ietlsg CTR 173500(b)(1)
isl.40 CFR 162.10 (See FIFRA Regulstory Review, Volume 2).
PY3-FTHSA 15 USC 1261(k).

3216 CTR 1300.3(e)(3).
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subacuta, or chronic duratiem.”'**! The coverage is far from umiferm, since

the —esponszbzllty for identifying individual sensitizers rests with 1ndustIy
under 0SHA and with CPSC under FHSA. Senmsitizers may also be covared under
other statutes. Unfortunately, it is unclear to what extent a sansitizer
qualifies either as. "a material which has an anesthetic, irrizatiag, nox:icus,
toxic, or other similar property and which can cause extresme anncyance or
discomfort to passangers and crew in the event of leakage duriag
transportation” (the defimition of "CRM-A" under HMTA).:*®

. Comprassed Gases: Gases which present a hazard Secause of theix
comprassed state of storage, rather tham because of any intrinsic property
such as flammability or toxicity, are regulated cnly urnder HIMTA and CSHA (<8
CZR 173.300(2)). However, they may be included under cther stcazutes, Zut iz
different classes. 'Compressed gases” may be flammable gases, cressure
generating, reactive, or pose other hazards. The regulations smploy thsse

basic criteria to identify hazardous compressed gases:

1) absolute pressure in the container greater tkhan -0 psi
at 70°F;

2) abscluts pressure in the cogtaizner greater than 1-J psi
at 130°F; and

3) vapor pressure of any flammable liquid iz the comzainer
greater than 40 psia at 100°F.

The only inconsistency is the absence of the final criterizz for CSHA.

The "comprassed gas' classificaticn overlaps ccamsiderably with other
categories including pressure-generating substances and Ilammable zases. Cne
particular incomsistency is the placement of "self-pressurized centainers”.
Under CPSC, they are regulated as a substance which "gﬂne- Tes pressure
through decompositicn, heat or other means'. FI‘RA regulaticns surply s:ec-a‘
labeling for flammable or explosive pesticides in "pressurized ccntaizers” bus
do not supply a definmizion of suckh.

. Etiologic Agents: Etiologic agents are currently Teguliatad by
EPA, DOT, USDA, and FDA. The category is defimed by DOT to ianclude any
"vigble microerganism, or its toxin, which causes or may cazse zuman disease,
and is limited to those agents listed in 42 CFR 72.25(c) of the regulations of
the Department of Health [and Human Services].''*®

L4246 FR 4448 (January 15, 1981) (Proposed Rule).
145149 CFR 173.500(5)(1).

1462149 CFR 173.386(a)(1l).



defiziticn of eticlogical agents above, infectious agents are also regulated
by FDA and USDA through their Inspection of food scld in or affected by
interstzte commerce. None of these regulations, however, provide for a
clazsificetior of etiological agents.

Sesices the Public Heelth Service regulations mentioned in zthe DCT

ZP4 mey regulate infectious egents througn the CWA, MPREA, SDWA, and

RCRA. The water guality standards and effluent guidelines under CWA use fecal
ccliform bacteris as an indicator of sanitary water gquality. The water
gual.:iy standards are also used Zcr permitting under MPRSA. The SIWA provides
The enforcement authority for the Public Heal:zh Service feczl coliferm levels
for drinking weter. Both SDWA and CWA regulstions, however, only dezl with &
limited kind of etioclogical agent and do not provide & particular classifica-
tion. E:txological agents are used as indicators of water quality only.

The same types cof substances may e&lsc soon be regulated by EPA under
RCRA. The agency has already proposed listing (as hazardous wastes)
"infectious wastes generated by certazin departments in health care facilities
and veterinary hospitals, by laboratories handling eticlogic agents, and ty
sewage treatment facilities, unless the wastes were sterilized or
incinerzted.” The agency hes published & list of infectious agents proposed
~» meke 50lid waste hazardous. The final rule, however, has been celayed

-

:11Til treatmen:t standards for the wastes can be developed. '’

P7.43 FR 23087 (May 19, 1980).
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V. APPENDIX A

SCHEMATIC DIAGRAMS OF KEY LAWS

. Toxic Substances Control Act (TSC4)
d Clean Water Act (CWA)

. Safe Drinking Water Act (SDWA)

* Marine Protection, Research, and Sanctuaries Act (MPRSA)
i Resource Conservation and Recovery Act (RCRA)
. Federal Insecticide, Fungicide, and Rodenticide act (FITFR4A)

. Clean Air Act (CAA)

. Comprehensive Environmental Respcnse, Ccmpensation and
Liability Act (CERCL4A)

. Cccupational Safsty and Health Act (0SHA)

. Hazardous Materials Transportation Act

. Bulk Flammable and Combustible Ligquids 4ict (3FCLA)
. Dangerous Cargoc Act (DCA)

. Port and Waterway Safety Act (PWSA)

J Food, Drug, ‘and Cosmetic Act "(FDCA)

. Consumer Product Safety Act (CPSA)
. Federal Hazardous Substances Act (FHSA)
i Flammable Fabrics Act (FFA)

. Atomic Energy Act (AEA)

As a means of further illustrating the different structures of zhe
chemical control laws, ICF have developed schematic diagrams of the key
authorities. The different geometric symbols used are coded as follews:

"hexagon'

"ectagon"

" 1"t
rectangle

"parallelogram”

"eirele

statutory autherity to designate or regulate
statutory mandate to designate or regulate
statutory definition(s)

required considerations

agency rules or standards

onon oM
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