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'SOFAER, A. D., Hearing Officer:

This prcceeding was commenced on September 8§, i§75 by
:hg'Depa;:men: of Environmental Conservation (''Department') to
enforce against che General Electric Company (""GE") sections
17-0501%, 17-0511% and 11-0503% of the Environmenctal Conser-

vacion Law of the Scate of New York ("ECL") and of water -

T ECL I7-050L General orohibicion agaimst pollucion

1) It shall be unlawful for any person, directly or
indirectly, to throw, drain, run or otherwise
discharge into such waters organic or inorganic
matter that shall cause or concribute to a
condicion in ceoncraventciocn of the standazds

adopted by the department pursuant to section
17-0301.

2. ECL 17-0511 Restricrions cn discharze of sewage, .
industrizl wascte or other wastes

The use of existing or new ocutlets or point sources,
which discharge sewage, industrial waste or ather

wastes into waters of this stace is prohibitced unless
such use is in compliance wicth all standards, criceria,
limicacions, rules and regulations promulgated or applied
by the department pursuant to this article. :

3. ECL 11-0503 Polluting screams prohibiced

1) No dyestuffs, coal tar, refuse from a gas house,
cheese factory, creamery, condemsary or canning
factory, sawdust, shavings, tan bark, lime, acid,
oil or other deleterious or poisonous substance
shall be cthrown or allowed to run jinto any water
elicher private or publie, in quancicies injuric
to fish life, protecced wildlife or waterfowl
inhabiting those waters or injurious to the
propagation of £ish, protected wildlife or w7
fowl therein. '
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quality and purity standards promulgated pursuant to ECL
17-0301. The complaint al;eges that GE is pollutiﬁg the
waters of the Hudson River by directly and indirectly
discharging a toxic substance, polychlorinated biphenyls
("PCBs"),.into the river from the Company's facilities at .
Eudson Falls and Fort Edward (ECL 17-0501, 17-0511), and
that the discharged PCBs are injuriocus to fishlife of the
Hudson River (ECL 11-0503.1). The Department seeks far-
reaching relief, including: an order that GE cease its
discharge of PCBs from all point and non-point sources?;
that GE restore the health of the Hudson River and other
natural resources to the extent its PCB discharges have
despoiled them; and that these objectives be attained
through a procedure under Department's supervision, in-
cluding a requiremen; that GE file a surety bond of
$2,000,000 to guarantee its compliance.

GE answers’fhat its discharges do not violate the ECL
and raises as an affirmative defense compliance with its
permit under the}National Pollutant Discharge Elimination
System (NPDES), now a State Pollutant Discﬁarge Elimination

Permit (SPDES), issued originélly by the U.S. Environmental

&, ECL L7-0105(16):

"Point source' means any discernible, confined and
discrete conveyance, including but not limited to
.any pipe, ditch, channel, tumnel, conduit, well,
,discrete fissure, container, rclling stock, concen-
trated animal feeding operation or vessel or other
floating stock from which pollutants are o® may be
discharged.
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Protection Agency (EPA). GE argues that no basis exists
for the impesition of any remedy. At the same :imé, the
Company represents thag "ie is going forward volun;arily
wich a program to achieve maximum treatment and concain-
ment." Reply Brief, p. 1 (Jan. 12, 1976). At che hearing,
irs Manager of Engineering and Product Development,

Dr. Michael Modan, cestified that GE was in the process

of reducing irs discharge of PCBs from a claimed daily
average of about two pounds, to a m#ximum daily amount

. of one hundred grams Ey the end of 1976. Tr. 1322. These
_amounts are in sharp contrast to the combined daily dis-
charge level of EEEEEXﬂEEEQés.from the plaﬁcs at Forc
Edward and Huason'?alls descrived in GE's SPDES permic.

The hearing ccmmenced on October 6, 1975, when peticionms
to incervene were made by the New York Scace Department of
Commezce ("Ccmme:ce"j and the Natural Resource Defemse
Council ("NRDC") in behalf of icself and others.® Afcer
oral and written argument, the petitiocns to intervene
were granted on‘éertain condicions, as cut;ined in an

opinion filed on November 19, 1975.6 The éa:ties.engaged

5. The others are the Hudson River Fishermen's Associa-
tion, Inc., the Hudson River Sloop Restoratiocn, Inec.,
and the Federated Conservationiscs of Wescchester
County, Inc. In addicion a scatement by the United
Electrical Workers was made without objection from
the parcies.

6. The opinion and other papers and documents in this
licigacion are on file with the New York State
Deparcment of Environmental Conservation, 0ffice of
the General Counsel, 50 Wolf Road, Albany, New York.
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in excensive discovery, after which nine addicional days
of hearings were held. All wictnesses were available for
cross-examinacicn, and the parties cffered direct as well
as reburral testimony. A substantial recocrd has beén ’
compiled, consisting of several thousands of pages of
transcript, prefiled testimony, reports, studies, articles
and miscellaneous other exhibics.

The filing of chis enforcement action necessicated
findings and conclusions on whecher GE has violaced.any or
all che s:é:utes invoked. On the other hand, ic became
clear to all those involved that a hearing and judgment
concefning the recedies thac should be imposed would become
necessary only if GE was found to have acted unlawfully.
The parties therefore agreed co defer the complicated
remedial issues in this case uncil violations of law were
found.’ | |

In summary, the record in this case overwhelmingly
demonstrates violacions of ECL 17-0501 and 17-0511, wichin
ﬁhe applicaﬁle sta:utory'pericd. PC3s are toxic substances,
capable in sufficient quén;ities of causiné skin lesi;ﬁs,
destroying cells in wvital body crgans, adversely affecting
reproduction, and inducing cancer and death. GE has dis-

charged PCBs in quancicies that have breached applicable

7. The Department objected when the Hearing 0fficer noted

: that any copinion and findings filed prior to a dezer-
mination of the relief to be afforded would be tenta-
tive and incerim. Tr. 1949-1550. . The objecztion was
overruled since final and appealable findings and comn-
clusions will and should be filed wich the Commissiocner
enly after the proceeding is complecte.
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scandards of warer quality. The PCBs have injured f£ish, and
have destzoyed the viability of recreational fishing in
various parts of the Eudson River by rendering ics fish
dangerous to consume. Fish analyses in evidence present a
 grim pictuxre in which PCB contamination reaches over 100
times':he temporary tolerance level est#blished by the U.S.
‘Food and Drug Administration ("FDA") in 1971.

These unlawful consequences are che‘prcduct of boch
corporate abuse and regulatory failﬁre: corporate abuse in
that GE caused the PﬁBs to be discharged without exercising
sufficienc precaution and concern; regulgtory failure in
that GE informed the responsible federal and state agencies
of itcs activicies, and they too exercised insufficient
caution and concern uncil chis acction was instiruced by New
York's present Commissioner of Envirommental Conservatiom.

GE is responsible for its conduct and must be compelled
to abide by the law. It will ac a minimm be ordered
drastically to limic its discharges, as it claims itself
willing and ablé to do; to comnsider and use substicute
products wherever feasible; to take other'sceps that may be
appropriate to prevent intenctional and non-intentional |
future discharges; and to rectify the effects of irs prior
violaticns where lawfully proper, and economically and

environmentally practicable. The public must not be made o
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pay a continuing price for past bureaucratic insufficiency.
But neizher should the legisiature-and public be deceived by
this focus on GE's activicies into assuming tha:.govefnmen:
has otherwise dealt in a meaningful, ins:itutional fashion
wich PCBs, oz with other hazardous substances being dis-

8 Effective regulatory sur-

charged into our eﬁvironment.
veillance would have prevented much of the harm thar GE has
inflicced. The remedial order ultimacely imposed in this
case will therefore be comstructed with a full and fair
appreciacion of cthe fact thé:, while the damage must cease
and be rectified, GE has operated openly.aﬁd negligencly
racher than in secrec or in disregard of PCB discharge

limics set in ics permics. For this reason, among ochezs,,hg

the charge under ECL 11-0503 is dismissed.

8. New York enacted in 1973 a toxic substances control
bill which gives the Department authority to premulgace
within "not less'" than one year rules and regulations
to control the discharge and storage of substances
decermined to. be hazardous to the environmment. L. 1973,
C. 400, ECL 37-0101 et seg. WNo official Departwment .
action has yetr been taken. - '

EPA, pursuant to the 1972 Amendments of the FWPCA, is
responsible for secting effluent standards for coxie
pollutancs. FWPCA §307(a)(l), 33 U.s.C. 1317¢(a). An
iniecial 1list of pollutants, proposed in 1973, included

- PCBs. 38 FR 18044 (July 6, 1973). The Act mandaces
that the Administrator focus on these "most serious
hazards to man and other organisms inhabiring or con-
suming water'; NRDC sued EPA in 1973 to require it to
promulgace Section 307(a) standards. EPA then proposed
standards and hearings were held in 1574. See Tz. 1145.
No effluent standards have as yet been promulgated.



I. PCBs and che Hudson River

A, Cemposition and Properties of PCBs.

PCB is the abbreviacion for a éroup of chemicals known
as polychlorinaced biphenyls. Their ccmpofition is based
on the "biphenyl"”, a substance made by heating benzene
under appropriate conditioms. The biphemyl consises of
two phenyl molecules, each having six carbon atoms
attached in a chain with ics cwo ends hocked togecher to
form a ring, and each with six hydrogen atoms actached to

izs six carbon atoms.9

A biphenyl ring is formed by break-
ing the links between one carbon and hydrogen atom on each
of two phenyl molecules and making inscead a new carbon-to-

carbon bend. The result is a compound empirically deseribed

g. Eacn caroon atom has the abilicy to form four links,
or bonds, witch other atoms. One way in which six
carbon acoms combine, is for each to have cne bond
wich the carbon on one side of iz, and a double bond
with the carbon’ on its octher side. This configuracion
leaves each carbon with one unused link, which in the
phenyl molecule is occupied by a hyd.cgen atom. The
resulcs can be described as CgHg or by the following
structural dizgram: :

N
B — C'////

\
N
SN

See Dep't Exhibic 15, P. 2. The descripction of PCBs
is drawn from the testimony "of Dr. Gilman D. Veitch,
Dep't Exhibic 14 and Df. Edward L. Simons, Tr. lllS 26.

E'

H
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To chlorinate a biphenyl one must replage its hydrogen

ne. Wrnen culy one chlorine acom is added

£

acems wich chlori
in place of a2 hydrogen accm, the resulting compound igkca;;ed
a nonochlor-biphenyl. When more than one chlorine acom is
added, a polychlorinaced biphenyl is formed. Since each
biphenyl has ten«hydfogen acoms, PCBs may have any.number

of chlorine azoms up to ten, and PCBs with anywhere from

one to ten chlorine atoms are czlled hemologs of each ocher.
vIn manufactu:ing-PCB§, ic is gene:ally not'possible exclu-
sively to create molecules wich a specifié number of chlorine
atoms. Insfead, when chiorine.gas and biphenyls are mixed,
man? homologs of PCBs are formed, and the averagé number of
.chlorine atoems with each biphenyl varies wich the temperacure.

PCB mixtures not only contain different homologs, they

also consist of diffsrent "isoﬁers“. Each biphenyl has
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several possible sices for chlorine atoms, and the différen:
arrangemants of atoms are called isomers of each other.

For example, dichlorobiphenyl (two chlerine atoms added)

has twelve possible iscmers, each with the chlorine atoms

at different places on the two phenyl rings. The ewpirical
formula Clzﬁaczz would apply to all these isomers, but
structurally they would be different. Chemists express these
differences eicher diagramatically or more succinetly by
‘deseribing the location of the chlorine atoms in accordance

“with the following posicicn numbering syscem:

Thus, for example, if the chlorine atoms in a tecrachlero-
biphenyl (4C1-PC3) were located at the "2" and '"5" positions
of each phenyl ﬁolecule, the resulting compound could be
d;sc:ibed as 2, 5, 21, 5l tetrachlorobiphéﬁyl,:

The sole manufacturer of PC3s in che United Staczes is
the Monsanto‘Chemical Company. Dormestic sales of all PCBs
by Monsantc have ranged from 25,061;000 pounds in 1958
to 73,06},000 pounds in 1970; in 1974, sales totalled
34,406,000 pounds. GE Exhibic 19. Until 1971, PCBs were

e
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sold for numerouS'comme:cial‘puIPQSes. Monsanto limiczed
PCB salas in 1972, however, to so-called closed applica-
tions. The sole applica:icn for which PCBs have been used
in recent years, according to Monsanto data, are transformers
and ca;aci:ors. The GE plancs at Hudson Falls and Forc |
Edward manufacture transformers and capacitors, and use
PCBs in cheir preparacion. Since 1966, GE has purchased
82,213,000 pounds of PCBs of all types from Monsanto for
use in izs products. Dep't Exhibic 6. |

PCBs, espéciall§ mixcures yi:h.felatively high percen-
tages of éhlorine, have usgful physical properties. They
are essentizlly non-flarmable. Tz. 1136-37 (Dr. Simons).
They are extremely scable; for example, a mixcture wich an
average of five chlorines released only ctraces of degrada-
tion when treacted witgh.concentraced sulfuric acid for 255
hours or boiling 10 ﬁercen: sulfuric acid for 150 hours.
Dep't Exhibit 14, p. 7 (Dr. Veich). Finall§: eleccric
current can pass through PCBs'withou: affecting or being
affected by chem. u

These properties have made PC3s desirable for use in
capacitors and zransformers. Transformers are used to

change one type of current into another, and comsequently

" dispense wich the need to cresate generating and transmis-

sion capacicy in all useful forms of current. Capacicors

100119



also save considexrable electrical energy. Many moﬁors and
octher eleactrical devices have parts that must be magnetized
to operate; when such a motor draws current, cnlprart of
the current is used in rotating che shafc, the rest is
required simply to mainctain the magnetic field. Wichout a
capaéitcr, electricicy would flow back and forch from the
generating statlon and che motor, as ic does in other
applications. With a capacitor hocked across a motoer's
terminals, however, the magnecizing current is captured,
rather than sent back to the generating source, and recurned
to the motor during che next electrical cycle. The net
saving of power by using capacicors was estizmarad without
reburcal as thirty percentc; or, to run three air condicioners
with capacitcors would require the same electrical power
required to run two such air conditioners without capa-
citors. Tr. 1127-35 (Dr. Simoms).

Monsanto has sold, and GE has used, PCBs with 2 variety
of chlorine perxcentages. These mixtures have been merchan-
dized under the trade name "Aroclor', followed by a numerical
designation such as Aroelor 1254. The "12" represents the
twelve carbon atems in the biphenyl ring, and the last two
digics, "54" for example, indicate the average percent

chlorine of the particular mixture. Aroclor 1254 ("A-1254™),

therefore, would have an average of five chlorine acoms for
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each biphenyl ring, though the mixture will contain PCBs
with anywhere from 3 to 7 ﬁhlorines. Dep't Exhibiﬁ Mo. 14,
p. 6 (Dr. Veith). Until 1971; Monsanteo sold large quantities
of variocus Aroclors, especially 1242, 1254 and 1260, 1In
1971, the company introduced a new mixture, which it desig-
nated'Aroclcr 1016 ("A-1016"). Since then; A-1016 has
accounted for an increasing proportion of PCB sales, until
in 1975, A-1016 szles are running at a2 greater rate than

the sales of all other Aroclors combined. GE Exhibit 13,

p. 3. GE puzchases of PC3s from 1965 to 1975 indicate an

s

almost ;otal shiftc from A-1242 znd 1254 to A-1016, and to
2 minor extent A-1221. Depn't Exhibir €. N

Aroclor "1016" is a deceptive numerical designation for
that compound. The chemical has 12 carbens, not 10, and
contains over 41 éer;ent chlorine, not 16. Monsanto's
Manager of Product Aéceptability testified thé: there was

no scientific reason for the designatiom "1016", and

conceded that "following the old nomenclature it should be

L)
(9% ]

called Aroclor '1241 plus'." Tr. 1232-33.  There is a
difference between A-1016 and 1242, but it is not in the
percent of chlorine. Rather, it is ia their homolog com-
position; Monsanto specifications show a maximum of .47

of homologs with five or more chlorines in A-101l6, wheresas

the typical A-1242 mixture contzins 6 to 7% of such homologs.
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Dep't Exhibir 19(2) (Letter of W.B. Papageorge, Monsanto,

' co Dr. David L. Stalling, U.S. Dep't of Interior, Occ. 17,

1973). The extent to which this difference has any bearing

on toxicity is discussed below.

B. ‘Presence of PCBs in the Hudson River.

The Hudson River is some 305 miles long, from its
source at Lake Tear of the Clouds to the George Washington
vridge at New York Cicy. This case deals primarily wich
that part of the river near and downstream of the GE plants
at Hudson Falls and Fort Edw#fd. The plants are only about
one mile aparc. | N

To determine the azount and type of PC3s in a body 6f
water, Or in any ocher matter, is no easy task. All che
evidence produced at this hearing was derived through gas
chromatography, Ehe'science of separa:ing.chemicals by
heating them to the points that they becomeNQapdrs.lo‘

The parties recognize that this metlod is not-perfect.

10. Chemicals incroduced in a gds chromatograph will move
at different rates, depending on cheir respective
boiling points, and will separzce from the chromaco-
graph at differentc times. Each separation is recorded
by a dezector, which then draws a pezk cn a chart paper
recorder, resulting eventuzlly in a ''gas chromatogram".
The intensicy of pezks on the chart recorder is propor-
tional to the quanticy of che parcticular chemical
escaping from the chromatograph. By ccmparing a
chromatogram: of an umknown mixture with those of
mixtures whose contents were known, an analyst is able
to identify the types and amountcs of chemicals in the
unknown mixture with those of mixtures whose contents
were known, an.analyst is able to-‘identify the types
and amounts of chemicals in the unknown mixture. See
generally Dep't Exhibic 14, pp. 8-13 (Dr. Veich).
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Furchermore, the fact that analyzed material is found co
contain a particﬁlar PCB configuration, for example A-1242,
does nct necess#rily mean that the material originally dis-
charged was A-1242, since PCB homologs have different rates
‘of blocaccumulation and degradaczion. Further, chromatograms
of mixtures with similar chlorinme content tend strengly to
resemble each other, a circumstance particularly crue of
A-1242 and 1016. But none of thé parties objects to chroma-
tography as a scientifically adequate way of measuzing for
PCBs.

The record contains.subs;antial evidence of PCBs in
the water, sedizenct, organisms and fish of che Eudson River.
During August 1974, exmployees of the U.S. Environmental
Proteccion Agency ("EPA") conducted an investigation of
PCB contaminartion in the Hudson. They found a concentra-
tion in water at the outfall from GE's Fort Edward facilicy
of 2800 ppb. (parts per billion or ug/1) A-ldié." Sediment
at the same sampling scation yielded 6700 ppm (parcs per
million or mg/kg) A-1016, indicating the absorptive capacity
and comstant exﬁosu:e of the sediments nearest the ourfall.
At another station, one-half mile downstream, sediments
contained 2980 ppm A-1016, or an accumulacion 103 times
greater than the recorded outfall concentraticn. Dep't

Exhibit 28, R. J. Nadezu & R. P. Davis, Investigarion

of Polychlorinated Bivhenyls in the Hudson River, p. 9.
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Composites of smails found below the GE discharges were
found to ccntain'up to 45 ppm of a PCB analyzed as either
A-1242 or 1016. G. D. Veith to R. J. Nadeau, Oct. 23, 1974,
in Deg't Exhibic 28, appendix. Shiner minnows had 78 ppum,
and a rock baﬁs set what was then regarded as 'a new fecord
for PCB centamination of fresh water.fish", with 350 Ppa.
1d. 14, 18. | |

The Departmentc has for several years been aware of ﬁhe
presence.of PCBs in New York's wacters, including the Hudscn.
An analysis of fish ih 1972 indicated a concentracicn of
PCBs in largemouth bass of 0.66 to 14.62 ppm; in whice perch
of 0.38 to 15.81 ppm; and inm scriped bass of 3.70 to 49.63 ppm.

Data compiled in 1973 on striped bass indicated that most

‘fish tested ccntained more than 10 ppm PC3s, ranging up to

49.63 ppm in one sample. Fish' from other waters also had
high concentzations. GE Exhibit 11, appendices. Begin-
ning on December &4, 1974, the Department's 5&vi$ion of
Pure Waters initiaced, in conjumcticn wich EP4A, a more
systematic monitoring program of PC3s in che Uppef‘Eudscn,
River Basin, an arsa inéluding GE's plan:sp Water and
sediment samples were taken*f;om several sampling scacioms.
Special precautions were tzken to assure quaiicy analysis,
including a series pf interlaboratory comparison scudies.

A-1016 was fcund in wacer below the GE plants at 2 race of
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3 ppb-during mid-winter 1974-75, indicating a river load

of that PCB of about 94-97 lbs per day.:l

By late August
1975, when the study terminaced, sampling at the same
station refleccted 0.06 ppb A-1016 in the river, indicazing

a2 river load of less than 14 1bs per day. ‘Sediment and -
ccre'san@leslz below the GE plants showed concentrations

of A~1016 ranging as high as 100 ppm, 201 ppm and 1850 ppm,
as well as high concentrations of A-1221 and 1254. Dep't
Exhibit 9,'pp. 6-7 (R. Mz. Pleasant). This water and
sediment monicoring study included no collection andlanalysis
of f£ish and other organisms. On the basis of the water con-
centrations observed (not including the effects éf sedizent,
runoff or ocher sources of PC3s), however, chelrenort pre-

dicted that fish flesh -ccncencraticms cf 3 ppm to 150

‘o

pa
of A-1016 would resulc. Dep't Exhibit 5, pp. 25-26. The
Department's contemporanecus study of Hudson River fish

overwhelmingly confirmed this anticipaced resule.

IL. The river load of PCBs is the total zmoumrt cf PC3s
from all discharge poincs cthat enter the river daily.
This :;gure is derived by measuring tihe total PC3s
suspended in the water column from daily samplings,
mulciplying cthis total by the daily volume of river
flow which is expressed in cubic ;eet/seccnd and then
mulciplying by 86,400, the number of seccnds in a day.

12. Sediment samples zre obtained from the tep 1.eve'l of the
river sealmen: The Deparcmenc set this dep;h at £ive
centizeters for their program. The sedizent is scooped
up, with suicable equlnmen:, labeled and later analyzed
for PCB contentc. Dep't Exhibit 5, p. 3. Core samples
are taken with equipment which can penetrace the surface
of river sediment or land formation. Those core samples
taken by the Department ranged from three to eleven inches
in depth. The core samples were analyzed for PCB content
in one inch sub-samples cut from the originally extracted
core. Id. App. C, figure 6.

‘ : 100125



-17-
The Department iﬁi:iated a scatewide fish sampling
program in August 1975 to ascercain the extent of PCB
concentration. Numerous samples were taken from the Hudson~
River, prepared and analyzed; once again, precautions were
.taken for qualit§ assurance. Fish captured at sctatioms
below the GE plants contained higher amouncs of PCBs than
- previously found: Concentrations of over 20 ppm
A-1242/1016 were found common. A composite of ten Yellew
Perch had 236.42 ppm A-1242/1016, as well as 62.88
A-1254, a total of 299.30 ppﬁ PCBs. An American eel,
captured at Sciilwater, was found to conctain 403.38 pom
A-1242/1016 and 155.87 pém A-1254, totaling 559.25 pom

PCBs. Dep't Exhibit 13, Monitoring of PCB's in Fish

Taken from the Hudson River (Oct. 1§75). This figure is

over 100 times greater than the temporaxzy tclerance limic
set by the FDA in 1971 for PCBs in the edible portion of
£ish. - ) |

GE does not challenge these cdzta. During cthe hearing,
the Company sought to introduce evidence gatherad by
Ecological Analysts, Inc., a firm chac engages:for profic
in preparing testinony for corporaticns in environmencal
licigation. Tr. 1426-1427. The evidence gathered was
 analyzed by the Woodscn-Tement Laboratories of Memphis,

Tennessee, and some iniciazl resulcs were placed in che
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record through the tescimeny of Dr. Gerald J. Lauér, Vice
President of Ecological Analysts, Inc. These results showéd
in thirteen fish samples, several of which were taken below
the GE plants, ﬁot a single‘sample with over 5 ppm PCBs in

the edible flesh. Afcer cross-examihation, itz became apparent
thaﬁ these data were unreliable. GE ulcimately terminated

its efforc cto introduce che material and agreed to requestc
theflabora:ory involved to prepare a cocmplete analysis of

13

all ics Hudson River samples. The new findings, based in

-

T3, During cross-examinacion of Dr. Lauer, NRDC requested
the complece resulcs cf che sampling pregram. conducted
by Ecological Analysts, Inc. This included data from
the Upper Hudson, Lower Hudseon, Long Island Scund and
Chesapezke 3ay. GE.objecced onvarious grounds.
Inicially ics otjeczicn was that the request was for
the "furnishing of additional subscantive evidence' and
therefore noc prover within the scope of procsedings
where the govermment has the burden of proof. Tr. 1583.
Moze particularly GE argued ic had presented no evidence
with respect to whole fish in the Upper Hudson nor any
evidence ''whatsocever...wich respect to-any type of
investigaction concerning PC3s in fish elsewhere."

Tr. 1593. GE also claimed the macerial was privileged,
even though it had originally sought to introduce the
results of the investigacticn.

The Eearing Officer ruled that the material requested
for Chesapeakes Bay and Leng Island Sound szmples was
outside the scope of the issues raised by the complaintg,
but directed GE cto rroduce all evidence relating to
fish 4n the Hudsen River. 7Tr. 1660-61. Respondent
requested a 48-hour stay of the order to allew "a ]
decerz=inaticn as to whether a review of what ‘amounts

to a subpoena order shculd be tzken act this time."

A stay was granted, Tr. 1664, but on the following

day GE withdrew its objections.
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part upon reanalysis of the same samples earlier analyzed,
are consistent'ﬁith the Department's conclusions. Several
fish Rad concentrations of A-1016/1242 cover 100 ppm in their
edible flesh. Concentrations in what GE termed '"non-edible”

tissue ranged as high as 1178 ppm. NRDC Exhibic 1.

c. GE's_Resnonsibilitv for PCBs in the Uoper Hudson

GE '"has not contested that it has been a source of certain

PCBs in the Upper Hudson River in che vicinicy of ics dischazges.”

GE Reply Brief, p. 1ll. But it claims that 'che evidence does

not permit..., by the legal standards which exclude conjecture ’

as a basis Zor penmalicas, z finding that the high levels cf

e ae

. PCB's reported in chese fish are zrtribuczble to Respondent's

discharges." 1In particular, the ccmpany assercs there is
"no evidence" excluding ocher PCB sources earlier than
September 1973, "no evidence" relating downscream fish conm-
cencracions tq-Responden:'s discharges, and "no evidence" as
to when the accumulations cccurred. Id.

The Deparﬁment has the burden of procf in cthis proceeding.
ECL 17-0905(6).4 The burden involved is chat ﬁo:ﬁally applied
in civil and adminisctractive proceedings to prove the alleged

14

vioclations by a preponderence of the evidence. It may be

14, McCormick, Evidence §§339,355 (1972). The authoricies
ciced by GE for a more exacting burden are inappesice. For
example, Beckett v. Pfaeffle, 157 N.Y.S. 247 (lst Dep't 1916),

. — -'—-rf— : 3 -
-indicates that statutes "penal in nature' require stricter

proof, but it dealc with a statute that punished ics violacion
wich fines and izprisomment. Professor Jaffe's arcicle likewise
discusses cases where serious, personal consequences are

imposed, such as deporcation of long-time resident aliens.
L. Jaffe, Adminiscracive Law: Burden of Procof and Scove of
Review, 79 Harv. L. Rev. 914, 919 (1986). ' —_
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that, in order to obtain some especially onerous and punitive
remedy thae Department would be required to meet a higher
standard of proof.l3 But GE's argument that, merely because
this is an enforcement proceeding, the Department has to
prove its case on the merits by clear and convincing evidence,
is untenable.

In any évent, the Department has in fact carried its
burden on this issue beyond any reasonadble doubt. The evidence
that GE is resvomsible for the high concentratiéns of PCBs in
the Up%er Eudson's water, sediment, organisms and fish is
-overwhelming. To begin with, GE has until recently been
discﬁazging very large zmounts of PCBs into the Upper Hudsom.
GE applied for a dischargze permit on December 18, 1972,
stating that it Qas directly discharging an averzge of 30
pounds per day of 'chlorinated hydrocarbens' (measured using the
test for PCBs), and a maxinuﬁ of 47.6 pounds per day from
its two plants. Dep't Exhibit &, p. 3. GE's Mznager of
Environmental Operztions, Dr. Simons, testified thzat these.
figures represented what he believed to have been the actual
discharge from the plants. Tr. 11€6. At the time, GE was

purchasing about 7,900,000 pounds of PCBs ezch yeazr from

I3, 1he test rfor z penzl statute in New York is whether the
remedy chosen is "'impressed for punishment or for redress of
injury...." Sicoleo v. Prudentizl Szvings Bank of Bklvy'm,

5 N.Y. 24 2347 253, T84 N.Y.S. &4 IUU, 103 (I559).” Even a
recovery that exceeds actual loss may not zmount to a penal
sanction. But the courts have held that an arbitrary exaction,
unrelated to actual loss, is a penal sanction. E.g., Verona
Central Cheese Co. v. Murtzugh, 50 N.Y. 314 (187Z). These
standards make clezr that tne remedies sought against GE are
non-penal. The only violation charged that could justify

any sanction that could be characterized as penal is ECL
11-0503, discussed below, which has been dismissed.
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Monsanto. Dep't Exhibic 6. }Eurchases of even greater quanticies

had cccurred at.least as far back as 1966. Since the record

indicaces that-GE's discharges have deéreaséd rather than

increased in reﬁenc years, iz is reasomable to assume that

itz discharged PCBs in 30 1b. per day quantities chroughout

the 1966-1972 period.'® 1In any event, GE obtained the permit

it sought, and makes no conctention :hat,i: significanely

altered ics discharge levels until early 1975. %
In March 1975, Cla%k, Dietz Associates, an engimeering

firﬁ retained by GE, performed a wastewater monitoring progranm ;

at GE's plancs, and reported total average daily discharge ‘

levels of Sectween 5.06 and 7.81 1lbs. of PCBs. Dep't Exhibic 8.

During late Auvgust 1973, both GI and the Departzent (wich EPA)

measured the discharge levels, and found a furcher reduction:

GE's datz indicace an average discharge from the two most
imporcant d-schg.ge socuzrces of 5.54 1lbs., a fle"*e that includes
days in which excepctionally high discharges were racorded;

the Departzent's data are rcugnly equivalent. Dep'rw

Exhibic /3(15); Dep't Exhibics &4, 29, 31 and 32. These £indings

l6. ,36 los. per day would mean over 84,000 lbs. between 1966
and 1973. '

17. On February 7, 1974, a GE engineer estizmatad then current
average PCB discharges at 21.4 lcs. per day, ancé maximum
discharge at 65 1lbs. per dav. Dep't Exhibit 18, A. PozeEsky

to Dr. Simoms. On May 8, 1974, Dr. Simons tesgl&led under

cath at EPA hearings on Proposed Standards for Toxic Subscances
that GE was discharging 25~30 lbs. per day PCBs from its two
plancs. Tr. 1165-66. Wonsancc sampled che ctwo largest of
several discharges at GE's plancs on December 12, 1974 and
reported a ccmbined ctotal of 18.2 lbs. per day. Dep't

Exhibic 7(b)(12) .
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show substantial reductions in PCB discharges as compared to
earliexr pericdsi-Yet, the amounts are still significant
especially-when-considered as supplementing the large quan-
tities already released, and the totals probably understate
total discharges because some sources were not measured, and
diéchérges caused by run-off and percolation were not measured.l8

After this action was commenced,-GE‘made further measure-
ments of its discharges. These indicate a combined average
of 3.46 1bs. per day directly discharged from its two plants,
through the two main discharges (discounting an unusually
high'discharge of 116 1bs. on September 13-14; Tr. 1245-48).
In addition, however, data collected by L indicagé average

discharges of 1.42 pounds PC3s per dazy into the Eudson

(a3
d

Falls Village Sewage Treztmen lant, which in tumm dis-
charges into the Eudscn. The total daily discharge during
the hearing in this Ease, then, is roughly 4.88 1bs.

Not only has GE been shown to have discha:géd large
quantities of PCB's into the Eudson over long periods of
time, the Depart;ent has establishied that other éou:ces

contribute negligible amounts of PCBs to the river. During

18, See Dep't Exhibit 4, p. 8; Dep't Exhibit 7&4 and 7B

Tr. 1279-83. A GE witnéss testified that run-off dlscnarge - L
through sources other than those monitored was unlikely, but
this was based on 2 cursory visual exzmination, and was not

at all azddressed to nosszble discharge by percolat on. See

Tzr. 1242. Compare Tr. 334-35; 1310-11, 1316-17, and the

strong evidence that PCBs in the soil around GE's plants

find thelr way into the river during heavy rains. See,

e.g., Dep't Exhibit 5, Table 6.
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Septémher 1975, as part of its water and sediment study, the
Department.teste& effluent from 28 municipal and industrial
discharges in the Upper Hudson. The Hudson Falls Village
Treatment Plant showed a discharge of 2.45 1lbs. PCBs per
day, which has been shown to be attributable to GE. Four
other sources had amounts of 0.005, 0.001, 0.22 znd 0.095
1bs. per day (of which the 0.22 figure may be overstated,
see Tr. 355-56). All the remaining sources indicate no
recordable zmounts of PC2s. 1In striking contrast is the
study's finding that GE effluent for a virtually contem-
poraneous period averages a gross discharge of 2,12 1bs. per
day of 4-1016. GE protests that this study shows.;nly that
it was the major source of PCBs during August and September
i975. But it makes no effort to prove that other sources of

PCBs exist than those studied by the Department, or that

those companies that use PCBs used them in greater quantities

in past years.

The strongest evidence of GE's respomsibility fer
eiisting PC3 levels is in the contrasting results obtained,
in 21l the studies in evidences, of PCB’congentrations up- |
stream as cpposed to downstrezm of GE plants. Thus; in the
EPA study dﬁring August "1974, 2 reading of 2800 ppb PC3s in

water was taken at the junction of GE's Fort Edwazd Plant's

~discharge and the Hudson River. The concentration at a

station one-half mile z2bove Bakers Falls, upstream of the GE
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plants, was less than 1 prb. The concentrations at stations
located .25, .5 and .75 miles downstream of the Fort Edward
discharge were 2.2, 3 and less than 1 ppb respectively.
Dep't Exhibit 28, p. 17. The Department's water and sedi-

ment menitoring project, from December 1974 to August 1975,

developed similar results. Water concentrations of PCBs

upstream of the GE plants were uniformly (with one anamolous
'exception, see Dep't Exhibit 5, pp. 17-18) less than 0.1 ppb;
below the plants, concentrations declined to frem 3 DDb to
1.5 ppb, but were much higher throughout than upstreanm
concentrations. Id. Appendix C, Tzble 1.
Sediment sarmcles tzken zbove the GE rlaats also had
concentraticns of PCBs that were much lower than those below
the plants. At the nine upstream staticns, PCBs were fo;ﬂd
in qﬁantities below 3 ppm with one exceptivn-at the Glens
Falls landfill, where 14.9‘ppm A-1221 was regorded. Sedi-

L]

ment taken 1500 feet above GE Eudsern Falls plant contained

e

o
—

0.6, 2.0 and 2.2 ppm A-1016, 1221 and 1234 respectively.
Some of these upstream concentrafions czanét be regazded as
insignificant, in that they should cause concera ;or fisn
and other living things 1n the rlver. But the five down-
stream stations revezled PCBs in much higher quantities,
that rende* the upstream concentrations imsignificant by
comperison. A sample taken in the vicinity of the Fort

Edward discharge contzined 100, 6 and 8§ pom A-1016, 1221 and
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1254 respectively; a sample from near the Thompsom Island
Dami about 13 miies downstream of the Fort Edward discharge,
revealed 1850, 1720 and 137.2 ppm of the same Aroclors.
Dep't Exhibit 9, pp. 5-8 (R. Mt. Pleasant); Dep't Exhibit 5,
Apﬁendix C, Figure 6.

Plentiful evidence gathered concerning PCB concentra-
tions in fish alsc shows that GE's plants are the only
important sources of PCB contamination in that area. The
Augﬁst 1974, EPA study showed PCB concentration above the GZ

plants (but below the Hudson Falls sewage treatment plant)

“of 17.0, 7.0 and 1.9 pom PCBs (A-1016/1242, 1248 and 1254)

in samples of Yellow Perch, Shiner Minnows and snails re-
spectively. Stations below the GE plants turned up the rock

bass earlier referred to with 350 pom A-1242/1016, =s well

‘'as Shiner Minnow and two Snail samples of 78, 45 and 27 ppm

respectively. Dép’t Exhibit 28, p. 18. The Department's
study during 1975 reveazled that, in 29 samples éaken frem
upstream stations (above the Hudson Falls sewage plant), all
contained less-;han 1l ppm PC3s. In cbntra§t, the average
concentration for the numercus fish sampled at;Foft Edward
was 176.83 ppm PCBs for the whole f£ish, and other, very high
concentrations were found at most downstream stations.

Dep't Exhibit 12, appendix B-1., An experiment was conducted
during October 1575 by the Department in which fish in "live

cars' were placed upstream and downstream of the GE plants.
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After 14 days of exposure, the fish upstream accumulated at
'most only trace amounts of A-1016 (less than 0.1 ppm) while
those downstream accuﬁulated.from 1.66 to 3.76 ppm A-1016.

Dep't Exhibit 12 (J. Spagnoli). GE's data are no less
supportive in proving its respomsibility. .All fish taken at
upstréam stations contained less than 5 ppm in both their
edible flesh and 'mon-edible’ parts; fish taken below the GE
plants had an average PCB content in their edible flesh.of
94.66 ppm, with much higher amoﬁnts in their 'nen-edible'
portioqs (ranging to 658 prm in one Cormon Sucker sample).
See MRDC Exhibit 1 and Dep't Exhibit 52. )

By any reasconzble standzrd, then, GE has been shown to
be responsible for the PCB contamination of the Upper Hudson.
If others have contributed to that contamination, their

.egentributions. are inconsequential by compazisen, .and .they .in

eany case might also be held legally answerable for their

actions. The Department cannot be required to prove that
T — ———— -

specific PCB molecules, discharged by GE, resached stecific

" I R R, -

fish or parts of the river. Compare GE Reply Brief, p. 12.

Given the natural flow of rivers, and the nature of the
issues, the evidence of GE's responsibility is meore than

sufficient.
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II. Llegal Consequences of GE's PCB Discharges

A. The Violarions Charged

Tha State of New York, and our federal govermment, have
drastically revised commen law doctrine that allowed pollution
of rivers subject only to the rights of other users ahd the
limi:éd notion of public nuisance. As early as lSSi,vNew
York prohibiced che discharge of any '"noxious, offensive or
poisonous substance into any public waters;..." Penal Code,
section 390 (1881l). 1In 1892, the prohibition was expanded

12

to private wacers, but limiced to "quantities destruczive cof

the life of, or disturbing the habits of fish inhabicing the -
same.'" Laws of 1892, c. 488, secticn 100. The "habics”
apparently in mind during chat more decorous time becaze
clear in 1912, when the phrase was changed to ”propagaiion
of fish." L.1912, c. 318, section 247. In addition, a 1903
statute prohibired discharges injurious to human healch,
aiming particuiariy at sewage control. Puﬁiic’Health Law,
section 76 (MeXinney 1943).

Major reform was initiacad when the legislacure in
1946, by concurfent resolucion, establishéd a Special

Commitcee of Pollution Abatement. That well-roumded and

.
s . . ER ] . . -
distinguished group 9 undertook £ield work and conferences

19, Members: Assemblyman Hazrold C. Ostertag, Chairman,
Committee on Interscate Cooperaticn; Senater Chauncey B.
Eammond, Chairman; Senator Floyd E. Anderson, Vice Chairman;
Assemblyman Whesler Milmoe, Secretary; Senator Walter J.
Mahoney; Assemblyman Elisha T. Barrett; Assemblyman George W.
Foy; Assemblyman Johnm S. Thompson; Attorney General Nathaniel L.
Goldstein; C. Chescer Dumond, Commissioner of Agriculture and
Markecs; Alger B. Chapman, Commissioner of Taxation and Finance.
In addicion, there were several advisory members from a

variecy of public and privace organizations. See Leg. Doc.

No. 51, p. 11 (1948).
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throughout the scate, and 1ssued an interim report noting
that Americans have been "fouling thelr own nests,” and that
public healch is the stacte's '"greatest asset" which the
legislature should not permit to be endangered or'jecpar-
dizedf Leg. Doc. No. 539, pp. 22, 25 (1947). The commitree
considered exiscing laws inadequare. The provision aimed at
protecting £fish, by.then section 213 of che Conservacioﬁ

Law, was teco limiced, since it required proof that cercain

"specific substdnces, discharged by a specifiec person,

actually injured fish 1ife. The sewage control statuce was
found inadequate because actual injuzry to healch had to be

roved, and industrial wastes seldeom direccly injured public

al

healch. The commic also reminded the legislature chat

-
(3]
1]
1]

proposed federal legislation would preezct state coentrol

tnless New York assumed its awn polluticn.abatement respon-

sibilicies. Id. 78.

LR

Afrer further study, and with recommendaticns from the

State Censervation and Healch Depart3ents, the committee

»

filed a second report containing a proposed Water Pollutien
Control Act. The bill had a scatement of overall

public policy calling for use of the state's water resources

in "the best interests of the pecple,"

and s watar classi- -

. )

fication system for descermining the best public usage.

1

Industrial wastces were 'inevicable,'" the ccmmizzee concluded,

but they musc be conditioned to avoid decerioration of

-

e
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public waters "for the ocher purposes for which chey are
ucilized..."” Leg. Doc. No. 50? P. 17 (1948).

Hearings followed. Induscr? spokesmen expressed a
preference for dealing witﬁ state auchorities racher than
federal, bur they wanted the legislature to determine che
specifics of water classificacion racher than an adminis-
trator. An engineering consulcant te the committee, Morris M.
Cohn, defended the propdsed system as realiscic and flexible.
Pure surfaﬁe waters is only an idezl, he wrote, which if
achieved mighr resuls iz "ne industries or nunicipalicies
around to enjoy the beaurties of such streams.” He therefore
saw ''collucion' in relative terms, as a~"conditié; which
contravenes reasonable scandards of qualicy whichihavg been

set up wich full conSLde* cion of the many [;Upronrlace]
: 120

.factors... Resume of Hearing on °:ooosed Pollution

20. He explained fw*ther: . . -

"Polluzion" is not a hard and £zst characrceriscic. Iz is
not like black and whice. A sensible definicicn of
pollucion tzkes inco censiceraticn what is being pollured.
It recognizes that what is pollution.at one point of a
- stream may not be pollucion at anocher Dolnt, or certainly
not on another stream. : '

Is it not sensible to define ''pollution'” as a condition
which contravenes reasonable standards of qualxty wnich
have been set up with full consideracion of the many
factors described above?...Ilf the standards are sensibly
established, the criteriaz of pollution zre sensible, just
-a8 certainly es two plus gwo mzkes four.

Resume of Hearing on Proposed Pollution Abatement Leglslaclcn,
rat 14-15 (Aug. 11, 1948) .
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Abarement legislaction, pp. 13-15 (Albany, N.Y. Aug. lI,
1948) (Legislative Reference of the New York Sctate Library,
Albany, New York).

The legisla:ion was adopted. It established a patterm
that is wich us still: a system with che avowed purpose of
proteéting the environment, but through a methodology that
explicicly accepts variocus degrees of contaminacicn. The
act was consolidaced with ochers in 1960, and entitled the
Tnvironrencal Law. L. 1970, <. 140.

In ics present form, the ECL's declazacticn of policy is
"to comserve, improve and protect” New York's natural
rescurces and envi:cn:énc, and to '"econtrol” water.;nd other
poliucicn "co enhance che healch, safety and welfare of the
people of the state and cheilr overall eccnomic and social
well béing." ECL 1-0101(1l). Coordination and cocperation
at all levels offgoﬁernmeﬁc are called for, and the state is
to foster and méin;ain conditions uncer which mem can thrive

in harzzony and achi

®

ve '"'scciazl, econcmic and tachnological

progzess' ty: assuring healthful and pleasing suzroundings;

guaranteeing the '"widest range of beneficial uses of the

-

3

environmenc...without risk to hezlch or safecy, unnecessary

P

degradacion or other tndesirable or unintendad consequences';.
and ''preomoting pactcerns of development and technmology which
minimize adverse izpzact cn the envi-enmenc....'" ECL 1-0101(2)

& (3). The message ccnveyed is hardly ome-sided. It is
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basically an expression of concern for the environment, but

mixed with strong concern for econcmic well being and

maximm utilization.

At the heart of the ECL's provisions relating to water

pollutlon is the water classification system adopted in

1949, and revised in various respects from time to time.

The ECL recognizes, 6 as the engineer

would have had it recognize,

no single standazd cf gquality and pur

Cohen and his cormittee

""hat due to varizble Factors

ity of the waters is

applicable to all wate-s of the stzte or to different

sezments'of the same waters.

hearing. ECL 17-C301(2) Then,
Zurthes heza:ings, the Departzent

(necessary) standards of quality

classificzation...

this mandate, the Department classified the w

izrediztely below
waters further downstr
D waters must be ''suizzble

need not "

support the
usages is '

clude fishing, buz on

" ECL 17-0301(1).

JTOECL 17-0301(8).

'secondary contzct Tecreztion,

1
)
-3
1
l-l
4}
*
;
=

To obtain

the Denartmentc is instruct-

o clzsses, after notice and-
p:opeé study and

"adopt and assign
and purity_for each such

Acting pursuant to

aters at and

and Tudsen Falls as '"Class D'
classified "A'" and "B'". Class

" which is defined to
contact and Yimeor bab’e
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ingestion. 6 NYCRR 701. Since 1966, the "best usage" of
Class A and B waters also includes fishing. Finally, an
overall standard, applicable to waters classified 4 through
D, is that they shall not contain '"toxic wastes and dele-
terious substances...in amounts that will be injurious to
fishlife or which in any manner shall adversely affect the
flavor, color or cdor thereof, or izmpair the waters for any
best usage' assigned. 6 NYCRR 701.5.

Compliznce wich these standards is mandated by ECL

17-0501, whicha GE nhas teen charged wich viclating. That

-

secticn makes it uvnlawiul to discharge, ''directly or in-

Girecely," zny mactzer that shzll "czuse or comtribucte'" o 2
cendicion in contraventicn of the water qialicy standards

established pu:sﬁan: to ECL 17-03CL. The issues posed ty
-this provision, therelfore, ave whethef rC3s in the quan-
tities discharged by GE have 'caused or congributed” to a
breach of stazndaxds that (1) prohibic the discharge of
"toxic wastas" or ""deleterious substznces' iIn zmounts

"injurious to fish life" or (2

112 : s > om - -
impair the waters for zn

1

best usage," in parcticular fishing.

The federal govermzment long ago moved to resgulate water

pellution through effluent lizicactioms, rather than merely
- > - 2 - - * — -
the setting of strezz standards. L In 1972, the Federzal

JI. For a history of federal water pollucionm regulacion see
1 F. Grad, Treatise on Envircnmentazl Law §3.03(1973).
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Water Pollution Control Act (FWPCA) was amended to give the
states primary fésponsibility'for pollution abatemént, but
only if they adopted a prograzm based toth on strean standards
and effluent limitatioms. 33 U.S5.C. 1251 et seq. UWew York
adopted a State Pellution Discharge Elimination System
(SPDES§, essentizlly to avoid a federal takeover. See memo
to Governor from Law Department, Senate €3%4-A (June 21,
.1973); id. (May 31, 1973) (E. L. Diamond).

The resulting legal structure requires any would-te

discharger cf pollutants to seek z certification from the

state in which the waters zre involved are located 33
U.Ss 1341 After stete zporovzl, the zpolican:t must

discharge viclates ECL 17-0507. 1In additiom, ECL 17-0511,
the second stat under which GE has been charged, prohibits
eny industrizl discharge from outleis or toint sources

unless such use is Inm compliance with ell standazds,
criteria, limitations, rules and ragulatiéns progulga:ed or
applied by the depart=ent pursuant to this zrticle.,” The

article involved, 17 ECL, includes provisicns that zzke
wnlawiful violzaticns o both the permit and watar classi-

fication systems.
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B. Effect of SPDES and NPDES Permit

GE applied-for a federal permit to discharge'into the
Hudson River from its plants at Hudson Falls and Fort Edward
as early as November 22, 1971. See Refuse Act, section 13,
33 U.S.C. 407. Afrer the FWPCA amendments of 1972, G2
submitfed a revised application to EPA on January 18, 1973.
On August 23, 1973, che Department received GE's avp’xcatlon

under 1ts new SPDES systcem. The applicacion indicated that

-

a daily average of thirty pownds of 'chlorinated hydro-

=

carbons' were-being discharged, and in a2 footota explained
that the ''test for the determination of the pounds or

concentratl freom which the pounds were derived, was
deterzined by analysis for PC3s." Tr. 401l. This was an

tnnecessarily obtuse way of indicating izs PCB discharges,

since GE hacd been told by Memsanto cn July 1, 1970, thac

"polychlorinated blorenyTs...may be an environmental con-

.

taz:nan:,' anid 4dv15ed to use its best efforts to prevent

then frcn entering the envirenment. Tr. 1171 (Dr. E. L.
Sizmons). MNevezthelass, the Deparcment does not explicicly

centend that it was misled. Departzent perscnnel appear to
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'Directcr, Bureau of Industrlal Wastes, wrote to an officizl

in the Regional Office of EPA stating that the Department

had reviewe& GE's permic application, and that "certifica-
tion will be recommended since the.present discharge complies
with water qualicy standards. The letter gées on to

specify areas in which tche application should beltightened,
but does not~mention PCBs or 'chlorinated hydrocarbens."

GE Exhibiz 2. On November 13, 1973, the Department certified
that no federal effluent limicaticns or standards under

& and 307 cf the FWPCA were zppli-

C
cable to GE's proposad discharges. It stated, however,

set Iorch certazin specific and scme generzl limitations to
zssure ccmpliance. Among the specifics, for example, was
2hl nitrogen; nothing

d
was said specificzlly concerming PC3s. A genmeral qualifi-

cazion, however, is clearly percinent. The certificacicn

.

limired efflvent o "goxic wasces' or "deleterious substah_es

in the ol‘owmrg manrner: "Nene alone or in cembinzcicon with

ces in sufficien

other substances or wa

n

T ZmCwmts or at such
temperaturss &s to prevent Ifish survival or izpair che
waters for agziculturzl purposes or any cother best usage &s

deter—ed Ior the specific waters which are assigned to this
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- elass." The certification then went on to limit discharges
"ag all times so as to be in full compliance with all
applicable requirements of secciomns 701, 702 and 764 of
ticle 6," NYCRR, the regulatiéns establishing che classi-
ficarion and standards governing New York waters. Dep't
Exhibic 2.

The EPA regional cffice issued a drafc NPDES permit to
GE on March 22, 1974, and inviced cocment. The drafe

propesed aucthorizing a daily average discharge of ''chlozri-

4 .
-

- -

nzated hydrccarbeons' Zrom tche H

{

dson Falls plant (Discharge

002) of 10 pounds, and from ci

he Fort Edward Plant (Discharge
00&4) cf 20 pecunds. It also propeosed that chlorinazed hydro-

carbon discharge be reduced teo zero wicthin 21 months of the
permic's issvance. GEZ Exiiﬁic 3, pp. 4-7. The Depart—ent
filed its comments on April 5, 1974, and as GE asserts did
not mention the "chlorinated hydrocarbon" discharges. On
the ocher hand;_:he Depazt=ent specifically reqﬁested-

t had placed in ics

b

inclusicn of the general condicion

cercificacion requirin

o
}1
M
"
s ]
b3
Py
n
m
"

ccmpliane cualicy

aQ

standards. GE Exhibic 1, p. 3.

EPA issued an NPDES permic to GZ on December 20, 1974,
- ————

e mma————

Though it contained no provisicn specifically requiring
compliance with stzze water quality standazds, it éid comply
in substance (as did cthe temporary permic) with the require-
ment that conditions of scace éeftificaticn must appear in

I oA
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the federal permic. FWPCA, section 401(d), 33 USCA 1341(d).
In paragraph 6, it warns that 1ts issuance does not "autho-
rize...any infringement of Federal, Stata or local laws or
regulations...." And before detailing the applicable
limitations in paragraph 9, it recites: "Nothing in this
permi: shall be deemed to preclude the insticution of any
legal action nor relieve the permittee from any responsi-
bilicies, lizbilities or penalries to which the permittee is
or may be sutject...under any cother Federal or state law or
regulacions.” The permit authorized "chlorinaced hydro-

carbon' discharges of 10 and 20 1lbs. from cuzfall numbers

002 and 004 rescectively. At the szze tize it ordered that

o

(23

dischzarges from the sazme points of "Polychlorinated Biphenyls”
be limited to 4.54 and 95.3 gzaxs per dzy (or 3.52 coz.) by
May 31, 1977. GE.has appealaed this limitazicen, chough it
representad at the hearing in this case that it intends co
withdraw 1ts appeal and will rmeet this stan ard“by December 31,
1976. |

GE claims that 1c has complied witch its state cercifi-
cation and federzl ?ermit. Consequently, it éssézts, iz

cannot be found to have violated any stacute for its dis-

harges tmtil the permic is duly wodified in accordance with-

the applicable regulacions. "If the SPDES permit program is

to be meaningful and effsccive,...it cannot, by icts very
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nagure as a pefmit'system, allow the imposition of penalties

for permitted discharges. It is axiomatic that penalties

‘may not be imposéd by a governmental agency for acts per-

mirted by law." GE Brief, p. 21. GE notes that the Depart-
ment was fully aware of GE's PCB discharges, and thus
suggests that it implicitly found them lawful.

' GE's argument has more than superficiazl appeal. .The

effluenc limitationm system is intended and well designed to

serve as a supplement to the water classification system.
Both the state and federal govermments are presented, when a
discharge application is filed, with an opporrunity to
regulate so as to insure that water qualicy objectives are
acrained. . Thus, when GZ filed itcs application, ché Deparc-
ment should have been made aware that GZ proposed to com-
tinue discharing PCBs at an average rate of 30 1bs. daily.

A relatively simple;calculatién at that point would have
indicated that such a discharge rate was destined to cause

-

the present sictuation. Had this anticipaced recuTt been

unacceptable, the Departzment could then have denied or
conditioned its- ce*t'ficacibﬁ. Frem the viewpoint of the
regulaced, as well as of the public, a system that mandated
such inquiry - and, incidentélly, provided the resources to

£ulfill the mandate - would make nuch more sense than one

that leaves administrztors with discretion to approve
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discharges certain'ﬁc undermine legislative objectives.

The first answer o GE's contention, however, is that
neilcher the fedéral nor the state government has established
such a system. Adminisctrators are accorded power to include
in the very certifications they issue conditicns that might:
in effect preclude the activicies apparently permitred.

This i1s not because the legisiature'intended to allow

administrators to avoid making difficulc deciéions,_though

- that may sometimes be a consequence. Flexibilicy is pre-

served because of the numerous ways in which adminiscracors
may be unable, despice the best intentions, to regulacte
effecrively through ths effluent lizizacions system.
Inadequate informaticn, expertise, personnel or kﬁowledge

about the particular discharge, are only some of the resasons
aipermig might be issued authorizing activity that would
contraveane some other part of the state or federzl governm-
ment's regulatory écheme. The system seems_clearly to place
on the would-be discharger, whose influence wi:é the agency
might icself cause or cont=ibute to regulatory insufiiciency,
the burden of i;su:ing that the discharge .violates no other
federal, state or local prohibitioms. It would defeat the
legislature's objectives to impose the costs of such failures
on the public rather than upon the discharging party.

The FWPCA informs us explicicly of another reason why

GE cannot treat its NPDES or SPDES as part of a grant of
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immmiry from other proscriptioms. The act places great
pressure cn the staces to adopt an effluent limitation
system, but at the same time it guarantsed chat the states
would be free to impose additional limitatioms, including
those implicit in a water classification approach. Section
401 of the federal act requires that a stata's condicions to
izs own permit become a part of the federal permit because
Congress intended to allow states to include their othex
prohibicions in the genmeral, undefined way that New York did
so in this case. The Senate Report explaims:
The provision (401) makes clear that any water qualicy
requirements establisted under State law, more stringent
than those estatlished under this Act, also shall
through certificacion become ccndicions on any Federal
license or permit. The purpose of the certificacion
mechanism provided in this law is to assure that
" Federal licensing or permitting agencies cannoct over-
ride State water qualicy requirements....
Senatre Rep. No. 92-414, 92nd Cong., lst Sess. 69 (1971).
Thisiprovision,qmoréover,'was enly part of an overall
philosophy favoring a local option to go beyond. the federal
program's limitacicns, as seccion 510, 33 U.S.C. 1370, makes
abundantly clear:
Except as expressly provided in this chapter, nothing
in this chapter shall (1) preclude or deny the right of
any state...to adopt or enforce (a) any standard or
limicacion respecting discharges or pollutants, or (b)
any raquirement respecting control or abatement of
pollution; except that if an effluent limitaciom, or

other limitacion...or sctandard of performance is in
effect under this chapter, such Stace...may not adopt
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or enforce any effluent limitation, or other limi-
tation...which is less stringent than the effluent
limitation or other limitation...under this chapter; or
(2) be construed as impairing or in any manner affect-
ing any right or jurisdiction of the States with
respect to the waters (including boundary waters) of
such States.

The only New.iork case on this question clearly supports
the view that a permit may be conditioned in the manner that
GE's is conditioned, and that these conditions become part
of the permittee's obligations despite the permit's other

terms. In Biggane v. Citvy of Lackawsnna, 80 Misc. 24 816,

365 N.Y.S. 2d 107 (Sp. Ct. 1974), aff'd without opiniom,

N.Y.S. 2d (4th Dep’'t 1975), the Commissioner of Environmental
Conservation sought an injunction and penalties for defandant's
discharging sanitarv sewage into a waterway without giving

it "effective secondary treatment' as reculired by ECL

17-0509. The deféndant City moved to dismiss the complaint,
asserting that it had, aﬁd was complying with, an NPDES

permit (which, of course, was issued only after state

-

c

m

rtification). ‘The permit, however, contained the follow-
ing language, identiczl in all material respects to paragraph

9 of GE's NPDES permit:
Nothing in this permit shall be comnstzrued to preclude
the institution of any legal action nor relieve the
permittee from any responsibilities, liabilities or
penalties established pursuant to any zapplicable State
law oz regulation under zuthority preserved by Section
510 of the Act.
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The court rejedtéd'the Cityfs argument., ''The require-
ments of obtaining a (NPDES-SPDES) permit (Environmental
Conservation Law Sections 17-0701 and 17-0803)," said the
Court, "and the prohibition against discharging sewage which
has not been given effective secondary treatment (Environ-
mental Conservation Law Section 17-0509) are separate and
distinct.” Indeed, even had the permit contained no lan-
guage generally incorporating other state prohibitions, the
court suggests it would have zeached the same result:
"regardless of whether it has a per;it it cannot dischafge
sewage which had not been given 'effectivé secondary treat-
menﬁ.'" The sace reasoﬁing anpolies to GE's obligations:

-05C1, 17-0511 ané 11-0503.22

~1

under ECL 1

C. The Toxicity of PCBs

| A question fundamentzl to GE's liability under all the
violations charged is whether PCBs are "toxic" or "deleteriocus"
~substzances. Thé law does ‘not permit this questién to be
asked in the abstract, The fact, for example, that humans

have been severely harmed by certain quantiries of particular

22, In lignt of this conclusion, there is no need to consider
whnether GE viclated its NPDES permit by exceeding its limics
for PCB discharges, by discharging PCBs from outlets other than
those specified in the germit, or in any other oznner. See
Dep't Reply Brief, pp. 5, 9. If such violations took place,.
they might in themselves constitute a violation of ECL 17-0511.
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PCBs proves it is toxic in the ordinary sense of the word,
buz noct n;cessazily toxic in the sense used by che legis-
lacture. A perécn'violates the law only by discharging
PCBs in quancicies sufficient to cause the prcscribéd
effects - in this case, injury to fish or an adverse effect
upon the protected usage of fishing. |

The potential toxiciry of substances is ascertained in
terms of standards accepted in boch the scientific and
legal worlds. The legislacure provides the following
definicion, which is essentially indistinguishable from the
FDA standard, and frcm the standard propounded by GE's
witness, Zxr. Golberg: -

"zoxie pollutant” means those pollutants, or combina-
tion of pollucancs, including disease-causing agents,
which afcer discharge and upon exposure, ingestion,
inkalation or assimilacion into any organism, eicher
directly from the environment or indirectly through
foed chains, will, on the basis of informacion avail-
able to the Department, cause death, disease, behavioral
abnormalities, cancer, genecic mutations, physical
malfunccions, including malfunccicms in reproduccion,
or physica% deformations, in such organisms or their
offspring.23 - :

73. 17-0105(L19) "Pollutant” is defined to: include any "chemical"
or "indusctrial' waste. ECL 17-0105(17).

Dr. Rolbye, cestified thac he could percsive no difference becween
the ECL definizicn and that applied to the FDA. Tr. 1030.

Dr. Golberg said (Tr. 1768):

We generally ccnsider the toxicity to be a2 manifestarion

of the injurious effect of a chemical or physical agent
on a living organism as manifested in a variety of possible
ways, such as structurally, functionally or in regard to the
response of cthe organs, for instance, behavior.
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If consumed in sufficient quantities by fish, animals
or men, there is no doubt that PCBS can have the effects
described in thé ECL as "toxiec." Accord, GE Reply Brief 16.
Just as PCBs have qualities that make them useful in industry,
they have qualities that make them hazardous in the environ-
ment. That thej are ﬁon-biodégradable, for'example, may be
useful in czpacitors, but it zlso makes them persistent.
They are virtually indissolvable in water, and their effects
in the Hudson are felt long after their discharge into the
river. PCBs also bidaccumulate. They are highly soluable
in lipids (fats and oils), and therefore are in effect
attraéted to orgaenisms relatively high in lipid content.
They tend to remain suspended in water, attached to plankton
and other organisms, or they fzll into the river sediment.
In either case, they pass into snails and other acquatic
organisms, including fish, and'become.stored in their
bodies, particu}arly in areas with high lipid content. .The
significance Cf”bioaccumni;tion is that the PCBs are accu-
mulzated in fish .and other high lipid organisms to points far
higher than the PCB concentrations to which the organisms
are exposed. 'Experimental results introducedﬁat'the hearing
showed, for example, that Fathead Minnows accumulate A-1254
to a point 200,000 time%lgrea;er tﬁan the concentrations in

which they are placed. Dep't Exhibit 36, pp. 8-9. Dr. Veith
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estimated that che Eioaccumula:ion factor for A-1016 and
1242 in small fish would be about 50,000. This means that,
in water concaiﬁing 1 ppb PCB 1018/1242, such a fish could
ﬁe expeczed to accuﬁulate PCE 1016/1242 to a level of about
50 ppm. Accumulation can also occur from PCBs in sediment.
Dr. Veith showed ghat Fathead Minnows placed'in a tank wich
PCB-free water, but with Hudson River sediment containing
166 ppm A-1016, accumulacted a concentration of 109 ppm afcer
6 days. Dep't Exhibic 14, pp. 18-19. Aquartic organisms
~accumulate PCBs from sediments in direct proportien to the'
PCB concentrations. Dep't Exhibic 26(1), o. 9 (Eansen).
Bioaccurulation occurs rapidly in fish, and chen levels
off. he evidence shews thac when fish are ex?oé;d to a
constant concenctration of PC3s, chey accumulaﬁe the chemical
for abourt 20 co 30 days, and then ccncencration reaches a
""steady scace." The steady-state concentratioﬁ is directly
proportional co ché water concencration; if che concentration
"is increased, ;ccumulation resumes. See Tr. 5§§. The
evidence indicaces that the lesser chlorinated PCB homologs
bioccncen:ratéi:o a lower degree then the higher chlorinacted
homelogs. Thié would mean, for example, that A-1254 would
accumulate to & higher point cthan A-1016, making the former
more toxic in genmeral. The difference in steady-scate.
levels among the Aroclors, however, is insignificant relative

to the high levels of accumulacion in them all. .Dep'c Ekhibi: 14,
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p. 16. Also, loweﬁ chlorinated homologs tend to accumulace
faster than higher ones, because of their relatively greater
solubilicy. Hére again, however, the differences are rela-
tively insignificant (they all accumulate quickly) and would
matzar only in special circumstances.

Fish also accumulace PCBs through the food chain, by
means of bicmagnification. At each level of the food chain,
organisms absorb the collected accumulaczions of PCBs in the
lower-level ocrganisms. Tish are relacively high on che
chain. Humans are higher. Consequently, PCB levels in fisn
pradicted on the basis of cencentration in water alone will
tend te understats the zctuzl lavel cf PC3s because cf zc-
cumulacion from éedi:ant eand by biomagnification from che
food chain. Little wonder that fish were described by che
Chief of the Department's Bureau of Environmental Protection
as a ""sink" for PC3s. Tzr. 579 (J. Spagneli).

Due to these characterististics. PC3Bs have been ob-
served to czuse toxic effects in fish food, a Varie:ﬁ of
estuarine organisms, fresh water fish, birds, rats, mink,
monkeys and humans. In cne series of tests, for exaﬁple,
pépulation growth of a ciliace protozoan was feduced signi-
ficantly by exposuze to 1 ppb A-1254; growth in
oysters was significanfly reduced after 25 weeks of exposure’

to 5 ppb; various estuarine shrimp were killed by exposure
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o 0.9, 1.4 and 4.0 ppb; a dose of 1.0 ppb was lechal afcer
two weeks to Loungnose Killifish and 5.0 ppb was lechal to
Pinfish and Spot. Researchers observed strucctural changes
in tissues of the oysters, fish and shrimp expcsed to
A-1254, including abnormal invasion of leukocytes (white
blocdcells), atrophy, abnermal cell'diStribﬁ:ion, and the
formazion of crystalleoids in the nuclei of shrimp digescive
glands.24 PCBs were found in other experiments to be lethal
in léw concencrations to the water flea, scud and midge, all
importanc fish foods, as well as to the Fathead Minnow and

" Flagfish; fish fry and eggs were found particularly sus-
cepcible.zs

Time of exposure is an especially imporcant factor in

ascertaining cthe effects of PCBs. The LC-50 value for
24, D. R. Nimmo, et al., "Toxicicy of Aroclor 1254 and izcs

-Physxologlcal Activiey Ln Several Estuarine Organisms,"”

3 Arcnzves of Env. Contaminaction and Toxicolozy 22 (1973);
Dep't Exhibic 24 (2). The authors speculate that the
crystalloid inclusions were possibly produced by a virus
because of PCB stress, and refer to another study indicac-
ing chac "PCB ennanced the pathogenic effscts of hepaticis
virus in ducks. Id. 38, see M. Friend & D.0. Trainer,
"Polychlorinated bIpheny 1: Inceraction with duck hepaticis
virus," 17 Science 1314 (1970). A table of the effects of
PCBs on various salc wacer organisms, as reflected in the
licerature, prepared by Dr. David J. Hansen, is in Dep't
Exhibic 26 (1). ~

25. A.V. Nebeker & F.A. Pugles, "Effect of Polychlorinacred
Biphenyls (PCBs) on Survival and Reproduction of Daptmia,
Gammarus, and Tanvtarsus,' 103 Transactions of che Am. :
¥Tisneries Soc. 722 (L974); A.V. Nebeker, et al., "Effect

of Polychlorinated Biphenyl Compowumds on Survmval and
Reproduction of the Fathead Minnow and Flagfish," 103
Transactions of the Am Fisheries Soc. 562 (1974). Dep't
Exhibic 37.
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A-1242 (che concencration that will kill 50% of the test
‘crganisma) was calculared to be 15 ppb for newly hatched
minnows in a 96-hour test, but after eight months all che
fish were killed at this level. Dep't Exhibic 37(2),

p. 566. Rainbow trout showed a decline in LC-30 values from
156 ppb A-1254 at 5 days, to 8 ppb at 10 days. Dep't Exhi-
bic 15(5), p. 162, table 4. 1In an acute (short-term) cest,
A-1254 was shown to be one-tenth as toxic as DDT to shrimp,
in that 100 ppb Arcclor 1254 was necessary to achieve the
same lethal effectc (100%) as 10 ppb DDT. But in a chromic
(longer-cerm), flowing water test, only 0.94 ppd A-1254 was
necessary to kill 517 of zll juvenile shrimp wichin 15 days,
and 3.5 pob A-1256 killed 50% adult shrimp in the szme
period. Dep't Exhibic 24(3). A-1254 registered an LC-50 on
Rainbow Trout of 156 ppd in 5 days; in jusc five more days,

26

the 1LC-50 was 8 ppb.° Stress is another importantc variable.

The toxic eF ects: oF PCBs seem consisctently greater when the
contaminated‘crganism is- wider some form of stress, such as

] P s - . 27
a change in water temperature or in the process of reproducing.

76. D.L. oStalling & F.L. Mayer, Jr., "Toxicities of PCBs to
Fish and Environmental Residues,” Euv1ronmencal Healzh
Perspectives, p. 162 (April l°72), Dep't Exnlb*c 37 (8).

The authors fcund bioconcentration facctors in fish of over
40,000 times exposure levels, and said that adverse effects
on reproduction may occur ac S ppb or less. Id. 163.

27. Dep't Exhibic 377 (2), p. 567 (flagfish exposed LO days
to PCBs died when water temperature dropped 4°C.); Dep't
Exhibic 37 (9), p. 13 (low diecary concencrations of PCRs
affect thyroid activity); Dep't Exhibic 25, p. 5 and .
Exhibit 26 (14), p. 428 (shrimp exposed to sub-lechal quanci-
ties of PCBs died when water salinicy gradually decreased
over 8 hour period); Dep't Exhibic 5, p. 194 (Juvenile

shrimp exposed to PCBs died afrter molzzng)
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Studies of the .éffects cff PCBs on rats indicate thart,
at various levels, they affect reproductionm, cause enlarge-
ment of tha livéi, incerfere wich normal metabolism,'crga:e
growths, some malignant, and can be lethal.zs Mink are es-
pecially sensicive énimals, and experiments demonstrate that
a diet of a 30 ppm proporrtional mixture of A-1241, 1248 and
1254 is lechal, and levels of 3.57 ppm and 0.164 ppm A-1254
fed in the meat of cows placed on PC3 dietrs were determined

raspectively to be l 1 and embryoroxic ac the 1007 level. 29

28. Dr. Renate Kimbrough, who has conducted or parcicipated
in much of tie existing research on this subject, tescified
at the hearing. A dose of 20 ppm A4-1254 enlarged che

livers c¢f xrats, affzcting che cy**”’asm cf liver cells and
inducing da“_e*ous metabolic acriviecy. Dep't Exhibirz 45,

pp. 3-4. An ezrly scudy showed a tumor in the bladder of

- one rat, -causing an intensive follow-up in which 200 Sherman
Strain racs were fed 100 ppm A-1260 for zlmost 21 wmenths.

0f 184 experimental rats, 170 had zbnormal or autcnomous
growths on their livers; 26 were heptocellular carcinomas
(malignant lesions). None of the 173 control rats had such
growchs. Dr. Kimbrough concluded that the PCB had eliciced

a spectrum of respounse similar to established carcinogans.
R.D. Rimbrough ezt al. "Induction of Liver Tumors in Sherman
Strain Female Rats by Polychlorinatad Bipheryl Aroclor 1260,"
in Dép't Exhibic 45 (8) (unuubllshea paper), discussed in
Neetlng Repeort, ''Report of a Workshop on Cla351-1catlon of
Specific heaacoce17h1a* Lesicns in Rars," 35 Cancer Research
3214 (Nov. 1975).

29. Dr. Robert K. Ringer, who conducted and participated

in most existing research dene regarding PCBs and mink,
testified that the experiments yielded similar symptoms:
impaired reproducticn, incermal c’eading, loss of appetitze,
degeneration of che liver and others. See R.T. Aulerdich,
R.X. Ringer & S. Iwamoto, '"Reproductive Failure and Morctalircy
in Mink Fed on Great lLakes Fish." 19 J. Reprod. Ferc. Suppl.
365 (1973), a study caused by the threat that coho salmon
diets posed for the mink ranching induscry. The study re-
lacing to cow meat is N.S. Placonow & L.H. Karstad, "Diecary
Effeccs of Polychlorinated Biphenyls on Mink," 37 Can.J.
Camp. Med. 391 (1973), Dep't Exhibitc 44,
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The most dramatic - and tragic - known evidence of PCB
toxicity is the so-called Yusho ("oil disease") incident. In
1968, an epideﬁic of a skin disease was reported in 'parts of
Japan. Invescigation proved it related to the comsumption
of cooking oil contaminared with Kanechlor 400 (equivalent
to Aroclor 1248). A toral of 1,291 reported cases have been
counted as of April 1975. The affected individuals consumed
an average of 2 grams of the PC3, with the minimum dose
estimaced as 0.5 grzzms. 7Thne victiz=s had a variecy of sjt@-
toms, especially acne-like erupticns, pigmentatiom of skin,

increazsed eve disch

15N

eye dischzrze and less-thzn-averags weighe, indicating pla-'
cental tramsport. Many of the symptoms have continued to
the present in many victias, indicating the persistence of .
PCBs in the huﬁan body. A report of 22 deaths of victims as
of Sepcember 13, ‘1973 indicates that 9 "were caused by
malignant neoplasms, suggasﬁing a‘possible excass of deaths

rom cancer,' though mere informaticn is needed to tast that

hypothesis.3o

»

30. M. Kuratsune, et al., '"'Epidemiologic study on Yusho, a
Poisoning Caused by Ingestion of Rice 0Qil Ccntam;na:ed with'
a2 Commercizl Brand of Polychlorinatad Biphenyls," Eaviron-
mental Healcth Perspectives 119 (April 19/2), Dep't Exhi-

bic 42(5); M. Kuracsune, ec al., "Some of the Recent Findings
Concerning Yusho," paper presanted at Natc'l Conf. on PCBs,
Chicago, Ill., Nov. 19-21, 1975 (GE Exhibitc 31). The inves-
tigators alsc reported on a chick edema disease in western
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The Yusho incident triggered fu:ther investigactions of
PCBs, including some involving Rhesus monkeys. An inicial
study, in which monkeys were fed 300 ppm A-1248, led
within three to four weeks to their exhibiting syﬁ?toms
similar to those of Yusho vicrims: severe acne, swelling of
eyelids and loss of hair. Many developed ulcers, and all
died within three months. The same results occurred when
monkeys were fed 100 ppm. 'A furcher study ctested the
effects of a2 diet of 25 ppm, and within one monch che
prlnafes exnhibited the syzmpteoms cf PCB intoxicacien. Afcer
two montis they were removed from the diet to avoid unneces-
sary deach; oné of six disd of PC3 poiscning two momchs
later, and the infancts of cthese who survived were less- -chan-
average in weight and had detactable levels of PCBs in ctheir
tissue atr birth, which increased following nursing om their

mothers' c¢ontaminarad milk. Two..years larer,.the animals

30. Centcinued. _

Japan, caused by the sa:e rice 011 in which over 400,000
chickens were reportedly killed. The’- livers were yel1owish
and mottled.

GE presented téstimony concerning the recent discovery chat
the Kanechlor involved in the Yusho inmcident contained
polychlorinated dibenzefurzns (PCDIs), a highly coxic
chemical. Tr. 1774 (Dr. Golberg). This information is dis-
cussed by Dr. Ruratsume, et al. in theilr 1975 paper above.
They find che evicdence lrcerestﬂng and worth following up,
but provide no support for GE's use of the data to undermine
the f;ct that PC3s were the principzl causicive agent in
Yusho. They note, for example, that evidence of the expected
effects of PCDFs on the livers of deceased victims is lack-
ing, and they also speculate that cie PCD.s, if indeed
Present, may have been produced fr the PCBs chemselves when
used as a heat transfer agent or ln cooking. GE Exhibic 31.
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continued to exhibit some of their original symptoms, and
had detectable levels of PCBs in their tissues. A third
study was iniciated, inveolving a much lower dosage - 5.0 and
2.5 ppm A-1248 to two sets of animals.l Within two méﬁchs,
afrer consuming frem 35 to 50 mg PCB, some of the female
mcnkey§ began to exhibit the typical sympﬁoms of PCB intoxi-
cation; at six months all the females were so affecread.
Thelr menstrual cycles were ”decidgd}y altezred"” afrter
consuming 60 to 120 =g PC3, and thei:.reprcductive capabil-
ities were drastically lesssened; only's cf 8 on the 2.5 gpm
diet and 1 of 8 ci2 the 5 ppm diet had normal births, whereas
12 of 12 conczel enizsls tad norz=zl birchs. The infzncs
were smaller than averzge, and cencained PCBs; they accu-
rrulated more PC3s from thelr rorhers' milk and, withina four
. .

mouths, 3 of th

2 6 died of PCB poisoning. One female adult

[ 21

on each diet alsc died, and the tissue and organs of both

p

were substantially altered, including widespread necrosis in
the liver. Males also exhibited sy=stoms, but less severe

ones, perhaps because their greater bedy weight provided

more fa:tYAtissﬁe to store PCBs.3l

31, Dr. J.K. Allen, who conducted or participaced in these
experizents, testified at the hearing that the levels chcsen
for the most recant experiment were designed to test those
set by the FDA as tolerable limits for certazin foods. Dep't
Exhibic 41, He concluded (Id. 6-7):
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GE contends that, whatever the toxicity of PCBs in
general, A-1016 18 far less toxic than the mixturéé used in
most experiments of PCB effects. A-1016 is said :o'befless
toxic, not because it contains a lower percentage of chlorine
than other PCBs, but because it contalns a relatively low
proportion of PCB homologs with 4 or more chlorine atoms.
For example, 4-1016 contains only 17 homologs wich 5
or more chlorines whereas A-1242 contains 9% of such
homolegs, 4-1248 conctains 40% and A-1254 contains 77%.
Dep't Exhibic 39, p. 7; GE Exhibic 13. The evidence
in general estatlishes that the hizher hcmologs are

. X . . s
- P —T a : -
thaz thay tisazcoumulzce to nigher

(13

levels, and in particular that a2 PCE isccer wich & chlerines
(2, 5, 2', 5' tetzachlozobizhenyl) cay te metzbolized into
highly toxic hydroxylated PC3s. Tr. 1782-1783 (Dr. Golberg).

Dr. KRimbrough also testified that, whereas homologs with 5

.

31. Continued.
Qur studies have demomstrated & striking similaricy
between the signs and lesions produced by PCBs in
man and in nonhuman primates. As is che case wich
man, we have found that the PC3s are ezt*e.ely toxice
to nonhuman primates over a wide range of dosages.
Even at levels accepted in certain foods destined
for human consumpticn, PCBs are caoable of producing
cbvious skin changes within Two month and repro-
ductive abnormzlities within four to szt months. In
addicion, ic has been shown that PC3s transfer through
the placenta and are deposiced in the ferus. Infancs
born to exposed mothers are smaller than average and
show increasing tissue levels of PCBs following birch
due to the consumptiocn of mothers' milk that contains
relatively high levels of che comnounds. Sufficient
PCBs were consumed via their mo:hers milk to cause
morbidity and mortalicy in infancs.
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or more chlorines were carcinogenetic to rat livers, it was
not yet kunown whether those with 4 or less chlorines caused
such tumors. See Dep't Exhibits 45 (6) and 46 (8), p. lé.
The evidence shows, however, that the relativé‘toxicity
of PCB mixtures varies depending upon the organisms affected.
The lower homologs are more soluble than higher ones, and
_are therefore more available to, and more rapidly absorbed
by, fish swimming in the water. Dep't Exhibit 15 (9);
"Tr. 936-37. TFurthermore, A-1016 hzs been observed to czause
effects similar to those caused by other mixtures in mény

contexts. After a series of experiments designed specifi-

- - e ™ b ISR - 2 ad - -
crsased uge, Dr, D.J. ¥zmzen annd nis cosuthors concluded

- e

that "Aroclor 1016 is similar to other ?C3s in its toxicicty

\J

to, and uptzke and retention by estuarine animals.” In a

chronic exposure”(AZ'd#ys), for example, Pinfish accumulated
5.1 ppm A-1016 in edible flesh and 11.0 ppm—in their whole
bodies. Most of those that died exhibited sycotoms of
poisoning, including changed appeafan;e and behzvior.

"Acute toxiéities of Arocior 1016 to oystéis, b:own shrimp,

1

the researchers concluded, '"were similar to
n32

and pinfish,’

that of Aroelor 1242 amd Arocclor 1254. ..

3Z2. D.J. hRansen, P.R. Pzrrish & J. Forester, "Aroclor 1016:
Toxicity tc and Uptzke by Estuarirne Animals, 7 Env. Research
363 (1974) Dep't Exhibit 26 (8). The autheors refer to com-
parative studies of the other Aroclors. A subsequent study
showed that A-1016 was tuch less toxic to Sheepshead Minnows
than A-1254, but the former was nevertheless lethal to adults
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The Department introduced through Dr. Alan V. Nebeker

datz showing the effects on the water flea of PCB homologs

with 3, 4 and 5 chlorines, tested separately. He found "not '

much difference in toxicity between trichlorobiphenyl and

tetrachlorobiphenyl homolegs which suggests that mixtures

such as Aroclor 1016 and Aroclor 1242 would be similar in

toxicity." Dep't

relative toxicity

Bluegills macde it

32. Continuec.

az 32 ppb. Dep‘: Tuxhizis 2 (21)

_ent coné-c ad at the Yaricnzl Wacer

D) v v Mimemmaep,=sa Q= ArrC 2 Qm~emm e g§s—
e T T T AT LI T T yA T8 T,

effeccs 0f A~1713 and A-1242 on rathe

Exhitic 37 (8).

33. Id.; Dep't Exhibic. 37 (5):

Exhibic 36, p. 6.

"apparent' that their toxicity is "sigm

Fu:ther tasts of the

of A-1242 and A-1016 on Rainbow Trout and

n 33

£l
2
-
[s1]
H

. .
SercTe, an experl-
licy Latorazory in
rimer Swm pla ja=kzl
TLITY Lt letlhEl
Ao _ - - t
SJLLLDCWS oY, ~ep T

. Compazztive . toxicicy of Arocclor 1242 and 1016,

based cn data f

o

om the Fish-Pescicide

Lab. Colombia, Mo.,

'in continuous-£flow exposures.

1242 (ug/l)

Test 6 nr. LC50
Crganism values

LC50 walues

P

aseer-

1016 (ug/l)

-96 nr. LC50  LC50 values

values afger-~

Rainbow Trout 67
109

Bluegill 125
154

10 days= 39

15 days= 54

100 (sac fxy) 17 days =
440 (2.5 g) 23 days =

46 (1.8 g) 35 days =
420 (0.9 g) 22 days =

S S
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Other reliable and unchalleﬁged data show thatc the toxicity
of PCBs to socme species (including Cacfish and Bluegills)
can vary inversely with the percent.of chlorines or high
homologs.34 Finally, the evidence that tetrachlofobiphenyl
may be metabolized into an hydroxylated derivative is
inconclusive; A-1016 contains 217 ctatrachlorobiphenyl, much
of which has the isomers chat are suspected of being par-

ticularly tozic.35

34, Intermicrant-flow bloassays of A-1242, 1248 and 1254
resulzed in 15-day LC-30 wvalues in Bluezzlls of 54, 76 and
204 pob respectively, and in Channel Cat-zs& cf 107, 127 and

A - - - R | -
741 ppb A-&SU:C;.A.V:q['j' C.L. S\.d.ll&-..; & T.L Mc)er, Jr., Toxi-
‘circies ¢ PC3s te Tisnh and ;:v::c::e::al.iasid:es,”_i: Inv.
Canlen Dawnaga=m<esas - 125 T27 flawd? 12879V, Tiala
.. - --——«_—s—v-..—.d——, i - )} - - \N=on = o - 1 -y oy - -

S ) - - - P N, - ol amd . see e = o .n
Sxhidic 37 (8). Ihe szze inmverse ccrrslaticn was ctserved o7
- y 5 .o - - - =~ - < -t
r. Rlnger in conneccion wich single desss given te mimk. See

Dep't Ex iz 43, p. &; Tz. 1079.

35. Dr. Golberg teszified for GE that tstrachlorobiphenyl
iscmers with chlecrine zcoms in the "4" posicion had "special
properties,” apoarenhly meaning they were potentcially more
toxic than ochers. Tr. 1805-06. Dr. Scalling testified

that fouxr of six of the most abundanc isozexs Ln PCBs contain
chlorines in the "4” posicicen.

"lower Chlori-
use their bio-

An article coauthorad by Dr. Golberg notss ch
nated bypnenyls....zrxe of specizl aneres: o
logical degradabilicy might lead to meraboli of increasad
toxicicy." W. Greb, et al., "In Viczo Merzbolism of Polychlori-
naced szhenyls,' 13 Bull. of Eav. Contzminaticn & Lox1cology
424 (1975); Dep't Exhibiz 61. See also Dep't Exhibics 80 & 62.
Dr. Allen idencified 2, 5, 2', 5' tatrachlorobiphenyl as cap-
able of altering DNA and RNA, and therefere as ll:keﬁ wich
mucagenic, carcinogeniz and nec:cgen;c effacts. Dep't ‘
Exnhibic 41, p. 6; Tz. 1047. - } T

w0 P
Ul wm Mt
(]
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Even if A-1016 is less toxic cto scme fish chan other
Aroclors, that fact fails to help GE in this case. The
sediment, water and fish of the Hudson downstre;m of GE's
plants are contaminated with subscancial quantitiéé of
A-1242 and 1254, which have a continuing effect on living
crganisms in the river. Dep't Exhibic S,Ap. 1920 (sediment
heavily coﬂfaminated). The evidence shows that GE has in
priecr years purchased and used large quantities of higher

36 .

chlorinated Aroclors. Dr. Simons testified that he begzn

planning PC3 abace teps in 1972. There is every resascn

§)
{
5
e
n

to believe, therefore, cthat GE discharged higher chlcrinaced

was using these produccs Assuming thac subscantizl cuan-
tizies of the higher chlerinzzad PC3s were discharged by

jersons or companies ocher than Gz (of which there is no
P L

6. Dep 't Exnibit 6, reflects GE's purchases frem Momsanto
since 1966:

Lbs. in

thousands Aroclor
Years TOTAL 1016 - 1282 1221 1254
1975 (Jan-Seprt) £162 L1486 ) - 16
- 74 8729 8699 ' 30
73 9653 9234 384 35
72 7901 7881 20
7L 5561 - 1324 4223 14
70 ' 9682 9589 93
69 8323 8219 104
68 9939 - 9839 : 100
67 9496 9395 101
66 8767 8667 100
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proocf), GE's discharges of A-1016 are added to the PCEs
already present and therefore have a greater toxic effect
than they otherwise would have. TFor the same reasom, it
matzers not at all cthat some of the PCBs were discharged
more than three years before the complaint in this case,
when GE claims the statute of limicacions began to run,37 or
before March 24, 1974, when the definicicn of Class D waters
was amended to include fishing as a best usage. The higher
PC3s ccntinue to have an effect -~ continue to contasinace

and pollucte -- and the toxicity of the more recent dis-

charges wust be judged along with che PC3s alrezdy pr esent,

Counting in the effaccs of z2ll exiscing 7C3 mixcures in
judging GE's liabilicy is especizlly mnecsassary, since the
record indicztes that mixtures of A-1015 and higher chlori-
na:ed;Aroclors are ﬁora toxic than the cembined msasures of
their individual coxicities. See Dep't Exhibic-43, p. 5;
Dep't Exhibic 37 (1),pp./723-24, 726. Finally, it is en-

, 4

tirely pcssible'chat A=-1254 has been discharged by GE in the

37. NRDC argues that the applicable statute of limitations
ig CPILR 213(5), which allows the state to sue for misappro-
priation of public property eicher wichin six years from the
time the cause of acticn accrues or within two years of che -
State's ciscovery of the ;ac:s, whichever is later. GE's -
discharges during cthe last three years violate ECL 17-0501,
so no need arises to decide this questiom.

5]
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very recent past, because of accumulations in pipeé, socme of
which have been moved in GE's abatement efforts. See

Tr. 1279.

D. Vieolations of ECL 17-0501 and 17-0511

GE has violated ECL 17-0501 and 17-0511, as charged, by
causing oi contributing to a condition in contravention of
':he water quality standards adopted pursuant to ECL 1f—0301.

Two separates standards have been violated: GE has dis-

charged wastes injuricus to fish; and the company's conduct

= .=
R

nas caused and cencritucad to the impairzent of a protected

re o the wazmztsz - fishi=

LS

[
09

1. Injury to £ish

GE argues that the toxic wastas discharged have not
been shown':ovinju:e fish in that the evidence relied upoen
is lzargely basé¢ cn laboratory tests concerﬁing“organisms
‘other than species of fish found in the Eudson; no £ish have
been shown to have been direccly affected; and GE in any
event has brougﬁt its discharges to the point where no
violation is continuing, making inapprcpriate the imposition
of any penalcy, including an injunccion.

The argument against laboratory testing is inconsistent
with the best scientific practice. Dr. Doﬁald I. Mount,

the Envircnmentzal Proctection Agency's National

h

Diresctor ¢
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Waﬁar Qualicy LéEoraccry in Dulu:h, Minnesora, ccmmenced
generally that the resulcs of laboratory toxicity work wich
fish or other organisms correlated wichin a factor of two
‘cd~condicions acrually found in the field. Tr. 964-66.

Dr. Lauer testified for GE that the most accurate way of
decermining toxicicy co fish was :hrough controlled eiperi-
ments, rather than by examining individual Hudsen River
fish. Tr. 1635. Dr. Golberg's observation that care must be
exercised in testcs because Zish focds ¢ften cencain con-
taminancs is a well caken generalicy, but the evidence

clearly shows that the scilentists who testifised, and whose

n.

c . - . - T - - e - - .= 5 - - - - : - =
indings wers inmzzcduzsd, exezcissd adegueane care in chis
PP T s s d o ma s . ; Ao = <%
regazd. 2 has voiced no challenge zgainst any laberatery

test in evidence oz this or znmy other suistancive ground.
Reliance by the Desarcment on evidence conce-“ln

rganisms and anitals other than species of Hudson River

h

ish is also proper. See, e.g., Svancheric Organic Chem.

Ln

5, 1l60-61 (3d

) R - - - .
Manufacrurers Assn v. Bremnan, 503 F. 24 11

. 1974) (upholding use of tests showing caccinogsnic

%

effects of ecthyleneimine in racs and mice to show potencial

-
»

effeccs on men); En vi:cﬁ:encal Defense Fund v. EPA, 489 F.

i 1247, 1253-5¢ (D.C. Ciz. 1973) (reliance on general daca,
laboracory experimencs cn anizmals, eze. sufficient basis to
pronibic uses of DDT concerning w. ch no. specific evidence

was presented). Many experiments involved f£ish, some chac
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are found in :hé Hudson. Others involved creatures similar

to those found in the Hudson and ochers used animals oz |
organisms aVailableAin sufficient numbers and conventiomally
used to test for toxic effects. The range of PCB effects

was such, :EStified Dr. Mount, that tests involving a variety
of organisms was appropriare, and vélues concerning salc
wacer species, for example, would be prediccive of effects

in fresh wacer species. Tz. 968-6%. To the extent socme
creatures were esgecially seﬁéi:ive, as miank are, or paxz-
ticularly resiscenc, &5 racs may be, the evidence of :heii

reactions may ke given less oxr more weight but is aczmissible

éz
end prcbacive. See garmerally Judzs Leventchal's imscruccive

discussion uphelding en exctragolation ol cthe eflfects of

aldrin/cdielérin "from mice to zen,’” Zovizcrnmenczal Defense

Fund v. EPA, 1292, 1298-99 (D.C. Cix. 1873).

The Tecord contains ample evidence from which an infer-
ence may be drawn that GE has dischazzed PC3s in quanticies

injuriocus to fish. The nacture of this case cmakes it unneces-

.

sary that the Department prove that specific fisn were
directly affected or, as GE éuts iz, what "actually" took
place not what "could" or "might' have tzken place. GE -
Brief 29. ECL 17-0301 sacs a watsr qualicy standazd, and is

part of a plan adopred in parc to avoid cthe rigidicies of.

the law aimed at punishing for hard cdone to idencifiable
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fish. See dis:ﬁésion supra, pp. 27-32. The expérimental
resulcs in evidence show that fish, among other living
things, have suffered toxic effects from PCE exposures
eqﬁal.to or lower than those to which fish zaken from che
Hudson were subjectecf.38 |

In this~regérd, no weight need be given to che FDA
tolerance limicz of 5 ppm for the edible portion of f£ish.
That scandard is designed to protect consumers of fish, not
the fish chemselves. It would appear, on the one hand, thac
PC3 levels of 5 pgm in fish may ncc be hermful te che fisz

themselves. Imporctanc variables wculd have to be weizghed,

.-—l

2C

)
[p]
e
n

neluding a2t what olzces inm the fish che PC3s are

n

and rcow sensicive 1s cthe parcticular species. 0On cthe ochier
kand, when injury ce £ish is che :alevan: inguiry, che
edible pcrzions’ére fﬁr less significanc than ocher areas
and organs, such as :he lmver. The record showé that con-
centracions in the non-edible portiomns of fish are comsis-

tencly higher chan in che edible porcions,. and chac the non-

edible parcs include vical crgans. See Tr. 1625-29. 4An

38. See the sources cicted in fcotmcces 24-32, supra, par-
ticularly the low-dosage Rhesus monkey experiments.

Dr. Nebeker ctestified chat concentrations as low as 1.5 ppb
PCBs kill cor retard che growth and reproduction of Minnows,
Flagfish and mosquicto larvae. Dep't Exhibic 36, p. 9.

Dr. Nimmo aud others found A-1254 ctoxic to shrimp in che 1 ppb
range. Dep’'t Exhibic 24(5), p. 197. Water concencracion nesar
the GE plancs ranged from 1.3 co 3.0 ppb A-1016 becween
December 1974 and Augusc 1975. Dr. Sctalling referred in 1972
to the fact that residues of 500-600 ppm were associated Wltn
fish mortallty in chroniec conginuous flow exposures. Dgp T

3
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ample basis is therefore present in the record to substan-
tiate che unrebutted testimony of Dr. David L. Stalling
thac, "from what we know about the response to levels, cer-
tainly the concentractions in the fish exceeding che 100
miér5grams per gram [parts per millionm] wouid have a very
marked decreased chance for survival if mortalicy had not
already cccurred." Tr. 673. Applying GE's propoged test
fcr proocf by circumscancial evidence (even though-in this
context the evidence is scientific rather than based om

unverifiazble observacion cor speculétion), the circumstances

Hh

are indeed such "as to lead fairly and reasonably to the

conclusicn scught o te estatlisned and ts exclude any cther
nycoclesis Zairly anc reasomatly.” ZJuccerc v, 3rcowriva
Beizhes R.R. Co., 154 Y.Y. 20, 93 (1397). The hypecchesis of

nen-injury has béén‘fai:ly and reasonably excluded.

E would have this charge dismissed on“the"ground that
iz is now complying wich the law. Its argument is both
factually and légally msound. The Depar;:en:'and NRDC
demonstrace in their briefs that, even at present discharge

levels, some fish will bicconcencrate PCBs to a level in

33. Continued.

- Exhibic 19(5), p. 163. Hudson River fish were found with

levels this high, and iz is safe to assume that even higher
levels have teen rezched in £ish chat were killed, and thact
some fish wich lower cconcencrations were injured.
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excess of 5 ppm.frcm the water alone. GE's computations
ccmpletely exclude, furthermore, the very substantial PCB
contamination of sedimenc, which the evidence shows leads to
fish contamination swiftly and to very high levels.39 GE
also characterizes as "znomolous” some substantial discharges
that have cccurred since September 1975 because of heavy
rain or because of work associated with abatement effo;ts,
such as moving contaminated pipes. The ECL may allow or
even requirs the Depart:eﬁt to disregard discharges caused
bj an "act of Ged" or other uncentrollable factors in

considering GE's activities, but the relevant section does

[{Ls]

GE

h

>
-

il
'-‘0
r

3 own negligence or wilfullness. See

]

(3

not

[

xezm

a”
(103}
1

*

[V}

ECL 71-1935. The PC3

(1]

Czaml

o

10T be attributsd to CGod, only to

35. Dep t Exaibit 15 (28), contains the experiment rum by
Dr. Veith on the effect of Hudson River sediments on fish
in a tank with the sediment, as well as in a tank with just
the water overfilow from the first tank:

Concentration of PCB's in Fathead Minnows _
Afrer 6 Days in Lake Superior Water and Hudson River Sediments

Number of PCBs (ug/gﬁ)
Sample - Fish as Aroclor 1016
6 Days in Tank Contzining ‘ |
Eudson River Sedimenta . 8 ' 109 i<
§ Days in Tank Receiving ‘
Overflow from Sediment Tank® é . 36.4
Contrél Fish (Lake Superior

Water) . 6 - Not detectable

2 Sediment contained 1156 ug/gm (dry weight basis) Arcclor 1016
b Estimated PCR's in tank B water was 0.45 ug/l (as Argelor 1016)
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GE; and He has provided heavy rains atc sufficiently regu-
larly intervals to have made predictable those that drained
PCBs from the land around GE's plancs. GE's abatement

activicies are commendable, but GE made them necessary and

" is responsible fof consequences that could be expected to

occur. There is no reason, moreover, to consider only GE's
discharge rate afcer chis suic was broughe. GE is respon-
sible for all ics discharges for at least the three years.
preceding the complaing, the pericd covered by the scacu:éﬁAMM
of limicacions the cozgany contends is applicable. CFLR 214

(2) .

11as 1 £

iY

ll‘l

ey

T 8l

I

The cthecry con waica GZ

fa2ct thac ics unlaw

ftl conduct siiould go umzemedi

({1

éd is chat no injunccion way

rh

disc

(l)
,Y

2 thar has. .already -

-y
ar

Uﬂ

be issued to require a level o
been achleved. This is simply incorrect. The Department is

not required to . accept GE's representations - mainly un-

140

supported and equivoca - as a substicucte for an order

k3

40. wWnen Gz received ics NPDES permit on Dec. 31, 1974, the
maximum daily discharge of PCBs was sec at 100 grams co be
achieved by May 31, 1977. GE filed wich EPA a2 request for
an adjudicacory hearing on this effluent limicacion - in
effecrc staying ics zpplicabilicy unctil che quescion was
licigaced. GE Exnibic 17. Since £iling che request, on
the basis of "mew experimencal data,” GE contends that an
abatement system can be designed cthac will keep che PFCB -
daily discharge below the 100 gram level. Tr. 1144, 1In
addicion GE concends thac, but for the uncertaincy pre-
sented by cthe PCB limit that may be imposed in chis pro-
ceeding, they are now prepared to wichdraw their hearing
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requiring discharges ac a lawful level. Furchermore, while
GE's promised discharge rate of 100 grams per day may be
lz&ful if :hé use of PCBs is ccmmercially necessary, che
Department 1s enticled to actempt to show that adequate
substicuces are avallable. Nor is che Department precluded
by any equicable primeciple from actam?tingvcc require GE to
take steps to rectify ics prior viclactioms. Eowaver negli-
genc che Department may have been in.g:ancing GE a permic to
ischarge those large amouncs, the éerni: and che ECL
requireéd GZ te coniform ics efflusnz to sctreznm classificacicn

standazds. This proceseding is designed to protect.public

40, Concinued. -

request. Dr. Modan, respomsible for "scoping” "che treat-
ment system,ctesctified chat, based on his engineering
Judgment, the bench scale studies of the systeam lndlcate
that che 100 gram dally maxizmm is achievabla. Tr. 1305
These srLcles and ocher macerial developed in conneccion
with chis syscem have not yet been seen by the Hearing
Qfficer or the other parcies, alchough their p*ocuﬂtlcn was
premised. Tr. 1321-22. Neicher had GE wichdzrawm ics '
request for a hearing ac EPA on the 100 gram Tevel as of
January 197€6. Electzolux Corp. v. Valworth Ime., 6 N.¥. 24
556, 190 N.Y.S. 2¢ 597 (1939), and other simiTa‘ cases are
discinguisnable, given these facts as well as GE's conzinu-
ing discharges and the continuing effects of ics past
discharges.
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2. Imnai:ment'éf best ugsage - recreational fishing.

The BCL and ics regulations are alsc vioclated by dis-
charges that cause or contribute to an impairment of recrea-
tiocnal fishing. A violation of water standards sufficient
to iﬁju:a‘fish would crdinarily seem to impair £fishing.

This is tTue here, since GE's discharges are at least
"econtributing” to a condition in which fishing is impaired.
The proscriptions do nct entirely overlap, however, since
fishing may be impaired even though fish have not been in-
jured in the sensez legally requixad.

Recreational fishing is impaired whem fish, cﬁcugh
healthy enough to survive, zre dangerous to use as fced. GE
argued at the nearing cthat recrezticnal fishing does not
require £ish that are edible. Tr. 986-93. Thils may be true
as a matter of ;bs:ract tbeory, Euc in realicy recreationai
fishermen frequently consume the fish they éatcﬁ; as‘the‘
testimony shows. Tr. 1875, 1880-81 (J. Pickect); Tr. 1885
(E. Nash). Fiéhing in the Hudson has in fact been greatly
‘reduced since Commissioner Ogden Reid informed the public of
PCB contamination, Tr. 1870-72, 1879, 1886, which demon-
strates that the activiry is undercaken by scme only if the
fish they hope to catch can safely be eaten. The regula-
tions themselves contemplate f£ish consumption by prohibiting

the discharge of substamces that adversely zffscc the
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"f£lavor, color #nd odozr" of £ish. 6 NYCRR 701.5. The
regulaticns were therefore incended to protect the fishing
activicies of fish eating #nglers as well as those who cacch
fish purely for sporﬁ.

Eudson River fishihave been rendered inedible by GE's
PCB discharges. The Department properly relies in proving
this fact in part upon the FDA's temporary tolerance limic
of 5 ppm for the edible portion of fish. Dr. Kolbye testi-
fied cthac the FDA derived ics present standard cto a large
e%:enc from che Yusho iacidenc, in which che viccims “fe-
ceived an exposuﬁe of apcroximacely cwo grams of PCBs,
wonich is cramslactsd cto 2,000 milligrams of PC3s." CHe §aid
thie DA exmployed a safecy Zaccor of 10, znd therefore esti-

1

mated that numan beings could ctolerate "without adverse
effects on healch ... roughlf 200 milligrama sp;ead out over
1,000 days...." Tr. 993. In adopting chis standard during
Septambei 1971, che FDA concemplaced chat consumption of
PCBs would taper off and cease after 1000-days, as PCB
discharges were reduced or eliminated. I:.reéﬁgﬁized thac
exposures o§er a longer period would enhance the possibilicy
of toxic effects. Dep'% Exhibic 39, p. 4. The standard
promulgated by FDA éoncerning fish was unchallenged by any
party when issued, and was not meaningfully attacked by GE

in chis proceeding. Dr. Kolbye said the standard is under
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review in lighﬁAof new evidence cf PCBs carcinogenic effects
and of ics continued persiscence in the enviromment at high
levels. Tr. 1023-24. His conclusion regarding Hudson River
fish was unambiguous. '"The FDA is extremely concermed about
the problem of PCB's in Hudson River £ish," he testified,
"since the regular ingesticm of f£ish containing PCBs above

5 ppm represents a potential public health problem wich
unknown long range consequences.' Exhibic 39, p. 10. &
single 200 gram mezl of fish ccncaining 100 ppm PCBs,
according co his estizaces, would resulc in the i;;escicn_of
20 mg. PCBs, or 10% of che toctal 1000 day exposure deemed

tcleradle fcr adulcs, zand &40% of che coral allcwable exposure

w

(30 mg) Zor children. ee Id. 9. SigniZicancly, che

-

n
[EN

average PCB content of sh sampled by GE downstream of ics
" plants was 94.6§ prm in ctheir edible flesh, which exclutded
the PCBs in cheir skin. A single, 200 gram meal of the eel
captured by the Department at Stillwater and found to
concain 339.25 ppm PCBs in ics edible parws would concami-
nate an adult wich over 50% of the FDA estimaced liferime
limic, and a child wich 200% of its allowable lifecime
exposure. )

" Any doubts raised by the evidence in this record con-
cérning the FDA standard indicace that it is dangerously low

rather than high. The FDA relied on an estimate of PCB

consumpction by Yusho viecims of 2 grams. The published
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analysis of the incident by members of the study group that
examined irs comsequences reports, however, that 2Agrams was
the average consumption. The same reporc estimaces chac che
minimm consumed by a "'patient' was .5 grams, or 500 milli-
grams PCBs. .Moreover, the average consumption of oil by
Yusho viccims was 800 ml, buc the researchers found that
"che attack rate'” for consumers of less chan’?ZO-ml of oil
was 887.; for chose who consumed over 720 ml oil, thac agrack
rate was L0C7%. Finally, wnile the Yusho resulecs find a
strong correlacieon becween amount of PCBs consumed and
clinical severicy, ic is izgercanc ©o nocte that 38.7% of

cad "savaza"

. . i , e =AA 1 s
chese who consuzed less tham 720 =1 cil ccnzra

()

n LD

—

-~
.

cases of pciscning. M, tsune et

al., suzra, pp. 123-25. It is clezr, ctherefeore, that the

ten-fold marzin of safecy adopted by FDA is~based on a
statistical average, and affords much less than ten- -fold
protection to just about half che potentiazl viccims, many of'
whom are likely"to suffer severe attacks. An@ the tan-fﬁld
safery factor appears itrself to be far lower than safety

factors adopted in other, similar ccntexts.él

41, See Sociecy of Plastics Ind. v. OSHA, 509 F. 24 1301,
1308 (2d Ciz I97J) (testimony by Dr. Kraybill of the Naz'l
Cancer Insnltute that a 50-fold standard was insufficient
for che highly toxic carcimogen vinyl chloride, since a
100-fold margin was used for non-carcinogens).

The history of vinyl chleride regulacién is generally in-
stTuctive. Evidence of its toxic effects .led Dow Chemical
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GE's argumﬁnt thac ic is now in'ccmpliance wiczh che ECL
has been dealt wich above. The concention is particularly
inappropriate in comnection with the impairment of fishing.
Fishing has been 3 protected use in Class D waters since
Mazch 24, 1974, Furchermore, fishing was a procectad use in
Class A aﬁd B waters long before then, and the.wa:ers inro

which GE has dischargéd PCBs flows inco Class A and B waters.42

4L. Continued.
Company to recommend a maximum exposure to workers of

50 ppm. The industry reiused to give up ics 500 ppm stan-
dard then, and even as furcher evidence of carcinogenicicy
accumulaced, parctly on the ground that extrapolations from
experimencs invelving racs was improger. By 1972, when the
induscry zgreed to finznce a study, che fifsc deatu of
smerican workers cdue co VI exzo were recorded. 3y 1974,
thirczan worokers had tean killsd, S sccner had the Zzderel
goverrment Dbeen lad to adopc e 50 pra standazd then evi-
dence established iz was too gﬁ Af:a: a hearing before
an adminisctracive judge, & scandard of l.ppm was. yroposed
wicth some variance allowed. Induscry p*oceSted the standard
was unnecessary and infeasible. The D.C. Circuic upheld

the standard, however, noting thar no "safe" levels had

been established, that human lives were at stake, and chat
‘experisnce had shown that the induscry had greatly under-
estimaced ics technological capacity te reduce exposure
levels. 509 F. 24 ac 1308-10.

-

0y

|4 :'J'.m 'O

The present case also involves a carcincgen of unknown
potencial effects, and human healch is ac stake. GE has
managed to reduce discharges from a2 daily average of 30 lbs.
to a projected daily maximum of 100 grams, once ics re-
sources were cturned to coping wich the problem. Some 49 GE
employees berween 1960 dnd 1975 were diagnosed as having
developed chloracne or dermaticis reactions from PCB com-
tact. Ancther 16 reported nausea, dizziness and eye and
nasal irricacions. Dep't Exhibiz 48. Follow up studies

are obviocusly called for.

42. See & NYCRR Seccion 70l1.4. The Hudson River from
Batten Kill to Lock 3 is designaced Class B; from Lock 2
to the Confluence of the Mohawk it is designaced Class A.
The Lower Hudson from Coxsackie to Chelsea is Class A and
from Chelsea seuth to Westchester and Rockland County is
Class B. Dep't Exhibic 11.

100180



-72-

* The act raquires that GE be found liable for impairing cha:

protected use, and ordered to cease contributing to the

condicion it has caused.

E. Alleged Violazion of ECL 11-0503

The Department claims GE has violared ECL 11-0503(l) by
discharging a poisonous or deleceriocus substance into a
public wacer in quancicies "injurious" to fish or wildlife,
or te the propagaticn of £ish or grotacted wildlife. The

evidence chat proves a violaciom of ECL 17-0501 and 17-0511,
1
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the Hudscn Riwver tasin, and that they ars wild

would be injured and whcse propagation would be adversely
affecced if che? constmed f£ish with the quancicies of PCBs
éhcwn to exist in.che river. |

ECL 11-0503(1) is, however, very differenc in back-

.ground and purpose than ECL 17-0501 and 17-0511. ‘The former

has nineceentch century roots, and is an isclaced provision

aimed specifically ac protactiﬁg fish and wildiife. The

laczer are relacively modern parts of an overall syscem of

water classificacion, As we have seen, the water cl;ssification

program was adopted pursuant to a committee reccmmendaction
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based in part on the narrow scope of ECL 11-0503(1). The
commiccae's perception of the statute, as requiring péocf of
injury by a specific substance on a particular cccasion._is
hardly enctitled to binding weight. Bur a relatively narrow
purpose for the provisiom is also strongly suggested by ECL
71-0925(5), which scates thac "any act" in violation of ECL
11-0503(1) m#y be punished by a fine of from $500-to $1,000
"£6r each offense and an addicional penalty of ten dollars
for each fish killed in viclacion cthereof...." The stacuce
seems aiméd at specific, idencifiable "acts" and offenses”
that injure or kill fish.

A fu::he: ehzraczeriscic of ETCL 11-0503(l) is charc ics
violation is ounishable (and ap?arently in the case of wild-
life must be punished) as a2 misdemeanor. ECL 71-0919 incozr-
porates by refe#ence this penal remedy in ECL 7lf092l(&),
and the punishment for each offense is up te a2 $500 fine and
‘1 yeaz imprisomment, ECL 71-0921(3)(a). Thus, ECL 11-0503(1)
seems aized, not only atiepiscdes of toxid‘diécharge, but
also wilful or grossly negligent episodes, whére severe
penalcties are appropriace. Thé poceﬁtial unfairness is
compounded by the facct that ECL 110503(1) makes ic unlawful
adversely to affect the reproduction of‘fish or wildlife,
.whereas the water classificatcion regulacions specifically

provide that Class D warers need not be suitable for repre-

ducztion. 6 NYCRR 701.4.

100182



-74=

GE's conduct is nor the sort against which ECL 11-0503
was wrictean. The company engaged in a continuing practice,
in which discharges at any particular time or day have not
been- shown in themselves to be injurious to £ish or wild-
1ife. Unlike ECL 17-0501, moreocver, under ECL 11-0503 GE's
insiscence thét injury to specific fish be shown has con-
siderable meric. GE's acctivicies were in addicion revealed
to the relevant stace and federal agencies. The.ccmpany
may have accted at its own risk, butc ics conduct could hardly
be characterized as wilful in cthe c¢riminal sense.- Circum-
stances may arise wheze ECL 11-05C3 should be applied zl-
thceuzh nc specific £ish canm te idamzifiasd zs injured, and
even in conjunceion wich - ZCL 17-0350L, buz the present case does
not fit the ancicipacad patterm. CEZ. Pecple v. Consclidated

Ed. Co., 34 N.Y¥. 24 646, 3535 N.Y.S. 2d 379 (1974).

The Department has shown injury co fish, but not in a
conzext to which ECL 11-0503 should be applied. As to the
proof concerning wildiife, the Department?s case, as GE pro-
perly notes, is based entirely upon hearsay evidence. A
Department witness testified fha: he had read books stating

that mink exisced in :hé Hudson River basin, and that un-
idencified cicizens of unascercained expertise had reporced
sighting mink. This is not only hearsay, bgt hearsay of um-

proven reliabilicy. Even if believed, it would prove only
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that mink existed, in unknown quanctities, in a very large

area enccmpassing many thousands of potential fcod'sources

other than the Hudson River. An inferencs of injury cannct

as readily be drawmn in this context as in the case of fish,

essentially trapped in the PCB contaminated waters, and ac-

tually shown to have absorbed PCBs in quantities demomstrably

high enocugh to be injurious to themselves and potentially to

their consumers. The allegacion must be dismissed as inap-

propriate and umproven.

IITI. QCutscanding Remedizl Issue

)]
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17-0511. It hzs alsc shown itself enzi

to an order Leq';:::g GZ. to reduce i:zs

lawful level. Whether the levels GE rep

Ticns ¢ ECL 17-C501 and

tled zt the very least
PC3 discharges to a

resents it has and

can attain are lawful is only the first of several issues

to be examined when this proceeding reconvenes. Other

issues include:

1. The extent to which GE should be ordered to recti-

fy the ef eﬂts of its priocr disch—*ges, inciuding

whether any practicable and environmentally safe

method exists or can be devised to ramove PCBEs

from the river bottom, and the expected duratiom

and extent of PCB conc;mina:iﬁn if no remedial

steps are taken;
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The excent to which GE should be required to
remove PCB-contaminaced earch and eqqipménc
from around ics plancs, and the manner in which

this cperacion should be conducted;

The existence of substicutes for PCBs, including
thelr adequacy and environmencal acceptabilicy;
Wnether GE is presently utilizing proper care

in ics manufacturing and sales processes to avoid

PC3 contamination, including what cousrcls GE has
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Wnether the system of supervision proposed by the
Department would be lawiul and adequate, parti-
cularly che legalicy and necessicy for a bond as

requested.

-An aspect of all these questions is the cost involved

in proceeding in one way or ancther.

The Department of

Commerce will hopefully provide assiscance in this regard,

by analyzing the costs of alternacives. The Department of

s : :
Commerce should, in this comnnection, note that the extreme
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prospect of closing dowm GE's plants has zot been suggested
By any. party as warzanced or necassar?ﬁ the Department and
NREDC have Raracoforaea raliad in advocating a zerc PCR dis-
chzﬁga cn thair claims chat adaquacte altermatcives exise,
Tﬁase are complicated macters that will requirs tech~
nical proof. 'Tha}Depa:tzen: will hz#n to 36 forwazd on
chese issues. GE is hereby ordered, hcwever; to provide the
parties and the Eearing Qfficer, wichin two weeks of che
daze ¢cf ciis cpinicm, wizth as ccmprerensiva azs possible 2
cescriprion ¢f ics gresenc abatexzent plans. The heazing
stould pTcceed wzﬁn a £:ll arzpreciaticn fer what GE is

- — - o

hearing, a propcsed order will be preparsd and sutmicted wo

the Commissicner, containing all the findings mada and
while, this opiniom skall comsticuce the imcerim Sindirngs

and comclusicus on GZ's liabilicy.

) 3y AN ::;i < . Z
‘ Abranam D. Sofaer

Daze February 9, 1975
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