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I. INTRODUCTION

This brief is sulmitted by The Ecumenical Task Force of the
Niagara Frontier, Pollution Probe, and Operation Clean-Niagara

for the review Of the Court.

Its pur005e LS to assist the Court in reaching a decision ihether””

to approve the proposed settlement agreenent for Hyde Park Landfill..

We have attempted to evaluate the technical viability of the
remedial program and have reviewed and incorporated underlying'

data to substantiate ocur findings wherever possible.

From our review we have found the agreement fundanentally defectlve
and unable to acccmpllsh its 1ntended purpose of provldlng protectlon

for human health and the enV1ronment




II. OVERVIEW

The main issues raised by the'proposed'agreenent which we sought to examine ahd

present are the following:

l.

5.

Will the containment strateqy proposed in Addendum I 1solate the
hazardous wastes contained in Hyde Park Lahdflll from the surroundlng
env1ronnent and protect against. human exposure to its contents7

Does the Court have suff1c1ent information to reach a decision.
whether to approve the proposed agreement7 '

What is the public interest in this case, and what segments of the
public will be most affected by judicial approval? 3

Have the Environmental Protection Agency (EPA) and the State accurately'
and completely presented the facts to the Court, and should a presumptlon

of Public Agency Expertise attach to their reconnendatlons°

ShOuld‘thiS Court approve the proposed.settlement?..

After review of data, 1ndependent 1nvest1gatlon, consultatlon w1th our . experts,
as our f1nanc1al and human resources permltted, we must advlse the Court that

there is no question that the 'materials'. contained ih'HYde Park. Lahdfill‘ )
are extremely toxic, with treﬁendous potentlal for lethal consequences X
in extremely small doses, ‘ ' T '

there is no questlon that tetrachlorod1benzo—p~dlox1n (hereafter "TCDD")
mirex, and other highly tox1c chemlcals are leaklng 1nto the Nlagara .
River and Lake Ontarlo, ' L '

there is no questlon that TCDD and other tox1ns are accumulatlng 1n the -

food chaln,

there is no question that these wastes are affecting a public water supply;




- there is no question that Hyde Park Landfill is a source of these
exposures, ' .

Based upon the analy81s below, approval of the settlement proposed by the partles
will ensure the perpetuatlon of each problem listed. ’

The data reveals that wastes in Hyde Park Landfill were placed in direct- contact
with the highly fractured bedrock, and that the chemical pit has no solid bottom.

It appears that it is necessary to remove and re—entomb the wastes in a secure
clay vault, if the parties insist upon using containment technology rather than
destructlon technology. While landfllllng in general is an unsatlsfactory and
short—term sclution, doing so under conditions des1gned to effectlvely contain
the wastes is (perhaps) the best of a series of unsatisfactory choices.




ITI. THE REMEDIAL STRATEGY PROPOSED
IS INADEQUATE TO ACHIEVE ISOLATTION
OF CHEMICAL WASTES FROM THE ‘
ENVIRONMEINT

Analysis of the settlement agreement, along with hydrogeologio and leachate
sampling data, by two independent consultantsl, has revealed fundamental error
in the interpretation of the hydrogeologlc character of the site and a
misunderstanding of the llmltatlons 1nherent in the remedlal strateqy proposed.
by the parties. '

The data also confirms that the Lockport Dolomite underlying the landfill is a
highly permeable bedrock with vertical fractures and horizoneal bedding plains
intersecting, in random fashion, and acting as conduits for groundwater to reach

the Niagara Gorge and enter the Niagara River,

Conestoga Rovers data (prepared for Hooker),indicates that the chemicals have =~
been deposited directly on top of the permeable bedrock, Moreover, highly‘toxic
organic wastes have already contaminated the bedrock aquifer to a depth-of flfty
feet and at least 500 feet beyond the site within the aqulfer. - (see also Ander—.
son - Report - Addendum at p. 2.) ' S

According to‘Anderson (at Report - pP. 20) groundwater ve1001t1es in the hedrock -
are about 10,000 times faster than in the glacial tlll sorls.‘ In addltlon,

the quantity of leachate that can potentially move down into the hedrock is
200,000 times greater than ocutflow. into. the soil (at a worst case scenarlo)
Giving the parties all benefit of the doubt, the potentlal quantlty of leachate "
‘outflow into the rock could be 200 times greater than outflow through the clay
soil side walls of the flll

1. Grant Anderson and Dr. Edward Klepplnger, see AffldaVlt of each annexed o
herein. . ‘

~*  Since the data we' received pursuant to N. Y Freedom of Informatlon Law B

request was at. times highly edited, data ev1den01ng even more w1despread ,
COntamlnatlon may be in the posse551on of the partles.‘} : o

- 4'."..'




This, in turmn, increases the downward water pressure on the leachate"as, it
accunulates to follow the path of least resistance ‘and rhove down through the
bedrock fractures and bedding plains, intermingling with and contaminating’
groundwater , then flushing through the conduits in to the River. (see
Kleppinger Affidavit-at pp. 7, 8.) " A

The parties to the proposed settlement agreement misinterpreted such very basic
hydrogeologic determinations as the directions in which the groundwater is .
flowing, and the direction of the vertical hydraulic gradient.

If the flow of groundwater on a site is not accurately contoured ; a monitoring ,
or purge well system will not be correctly designed. The improper placement of .
wells is dangerous because it will allow contaminants to by-pass the wells in )

their travels from a waste site.

Well reading could then er'roneously indicate that no migration has occurred
while substantial quantities of contaminants flow out unchecked An exrror of that :
fundamental nature would subvert the entire remedial goal : '

The correct calculation of the dJ_rectlon of the vertlcal grad:rent is of .
- utmost 1mportance in designing a proper remedial strategy... The vertlcal gradlent ;.
will, in this case, dictate whether groundwater moves up J_nto the till oK down-" B
ward .into the bedrock. ‘Here since the gradlent is steeply downward the ground—
water (and leachate) move downward. ‘ ; '

Since the. groundwater moves downward into. the bedrock and the bedrock has '
conduits which transmlt substantial amounts of groundwater unattenuated toward :
the river, it becames obvious that the focus in any remedlal actlon must be the '
bedrock (see Klepplnger AffldaVJ.t at pp;, 6,7; also Anderson Repo:Lrt at’ p,AZl)

Kleppmger and Anderson share the opinion that waste removal and re-entom]cment
is the only viable oth.on (as:Lde from. removal and mcmeratlon) for effectLVe :‘
reIredlatlon. ‘ ‘ I




Kleppinger specifically explains; upon review of the data; that no practiéal
method exists for sealing off the porous bedrock at this site for the life of
the hazard. (see Kleppinger Affidavit at p. 5, #29).

Richard H. Johnston of the U.S. Geological Survey who is an authority on
groundwater flow in the Lockport Dolomite, revealed fhat'lérge conduits through
which water flows run parallel to the fiver, and act as four mile long drains. .
He indicated that "all the chemicals that got into the bedrock would sooﬁer or
later end up in Lake Ontario." E |

The parties focus their attention on cdﬁtrolling groundwater flow in the,o&er% :
burden. The 6nly absolute commitments made in the pfop@sed agreement with
‘respect to attempting to achieve containment of the wasteé,‘we:e (l) to-Cép the
landfill, and (2) to place a tile drain collection systeém in the overburden,
There is no absolute commitment to undertake any remedial work in the bedrock,
even though it is the most vulnerable stratum, given the ciréumstance at Hyde .
Park. '

Yet the parties knew or should have known since 1979 from the Conestoga Rovers
data that for at least two years prior to finalizing negotiations, that EPA .
Priority Pollutants had migrated deeply into the rock and beyond‘the‘Hoéker site,

As amici, we bring to the Court's attention the,serious and ‘unresolved quéstioﬁs
raised above, B : .




- IV. THE NATURE AND MAGNITUDE OF THE
- IMMINENT AND SUBSTANTIAL HAZARD
TO  HUMAN HEALTH
AND THE ENVIRONMENT

If the remedial sttateqy proposed in the agreement is not.
-successful in isolating the wastes, the chemical contents of the
Hyde Park landfill site will contlnuo to migrate into the Niagara
River and Lake Ontario. It is critical for - the Court to consider
the iﬁpact of the wastes buried at Hyde Park on these two major
malti~use waterbodies, and on the five million people who depend on

the Lake's integrity for their water supply.

The Hyde Park landfill site contains over 80,000 tons of
toxic chemicals. Amcng the chemlcals buried at the site are nurex,
lindane, chlorokenzene, chlorotoluene, endosulfan and other
organic chemicals well-known for their toxic potentlal Many of
these chemicals if released into the environment Will'cause severe .-

degradation of the ecosystem.

However, it is not feasible to attempt a comprehensive:
evaluation of the total hazard represented‘by the diverse chemicals.?
in this site. For the purposes of illustrating‘the critical'ﬁeed ”
to control and contain the chemicals nov1ng away from the Hyde Park _
landflll, we have chosen to descrlbe the activities and the tox1Clty |
of one chemical, 2,3,7 8-tetrachlorodlbenzo—p—d1ox1n, or TCDD,
as it is ccnntmly known.

Because of its' tremendous. tox1c1ty and the volune of the
chemical known to be in the landfill, TCDD . must be regarded as"
the chemlcal of the greatest concern in this landflll site.. TCDD
is the most toxic isomer of dioxin, and: is known to be the most
toxic chemical ever synthesized. It is estlmated to.be 100,000 to
-a million times more toxic than mirex, whieh has_also‘Caused‘seVeref_




contamination problems in Lake Ontario.

TCDD is a contaminant produced in the manufacturing of
trichlorophenol, In the Hyde Park landfill there are 3,300 tons
of trichlorophenol wastes, described as still bottoms. These _:
. contaminated still bottoms "cleaned" or removed from the -
trichlorophenol contain extremely high concentrations of TCDD.

Trichlorophenol wastes biried in the Hyde Park landfill
are conservatively estimated to contain concentrations of 40 parts.v-
per million of TCDD. Based on this estimate, the Hyde Park. landflll
contains a minimum of 264 pounds of pure TCDD available for
contamination of the env1ronment However, the more realistic
estimate of the dioxin re51d1ng in the landfill site is believed ,
to be 2,000 pounds or approximately one ton. (See Hallett aff1dav1t at
p. 8) 1In relation to the 80,000 tons of waste buried: at the 51te,
One ton may seem insignificant. However, the extreme toxicity
of TCDD makes its isolation from the environment imperative.

Whlle this one ton represents one of the largest depos1ts of-
dioxin in the world, it has been calculated ‘ .
that the total amount which has thus far - 1nflltrated Lake Ontarlo f‘ﬂ
through the Nlagara River is less than one pound. - Still, even
this minute quantity of dioxin has already contamlnated fish and
wildlife around Lake Ontarlo to dangerously hlqh levels as w111
be shown below.

The presence of TCDD has been documented_in'The Canadian
wildlife Service Study (See Hallett affidavit, Exhibit "Bﬁ)‘ |
conducted by Dr. Douglas J. Hallett. This report measures thel
contaminant levels in herrlng gulls from colonies on Lake Ontarlo
TCDD was detectable in these gulls. at levels ranglng from 48 to
68 parts per trillion, o




- In addition, the high levels of TCDD in Lake Ontarlo were
found to be consistent throughout the Lake, indicating w1despread
contamination. This study also points to the probable contanunatloh '
of fish, particularly alewives anda smelt, that provide the substance

of the herring qull diet,

Although the studies generated on fish from the Great Lakes
are still not definitive at this point in time, some species of =
fish taken from Lake Ontario in 1980 have been reported to have
detectable levels'of TCDD over 5 parts per trillion. These levels o
of dioxin in fish and herring gulls provide indisputable'evidence
of the contamination of Lake Ontario by TCDD and prové its
ability to accumulate in the food chain. ’

The primary concern that has precipitated this amicus
evaluation is fear that, if a proper'course of remediation is
not undertaken, highly toxic chemicals from Hyde Park will continue
to migrate to the Niagara River.>'Water contaminated with TCDD,
running from the landfill site through Bloody Run Creek to.
the Niegara River, already contributes to the levels detectable in.

Lake Ontario, At the levels detectable in the sedinents of Bloody 'ef"

Run Creek, TCDD is sufficiently soluble to be HDVlng 'into the
~river, TCDD is also readily soluble in certain solvents known to -
be in the landfill site,vincluding toluene and the. lesser
chlorinated benzenes. Because of this degree Of solublllty,

TCDD can be easily mobilized in surface or groundwater,

‘ Although Bloody Run Creek presently br ings contaminants to. .
the Niagara River, the much more significant route of entry ’
that is not adequately addressed‘in the proposed agreement is the |
fractures and bedding plains in the Lockport dolomite underlying




the chemical wastes. These fractures are capable of moving ' ‘
contaminants to the river by acting as virtual pipelines through
the bedrock. ' o

It is also evident from the material data reviewed fof.this_
brief that groundwater is already moving contaminants away -from |
the site in the direction of the Niagara Gorge., (See Anderson
affidavit at p. 7) Bore'hole logs indicating contaminated water '
in the bedrock as deep as 50 feet demonstrate that these contaminants
have already migrated off-site, Grant Anderson estimated that
contaminants cafried in the groundwater through highly fractured
bedrock could reach the Niagara River over a short period~bf time, "

or as little as one year.

It is estimated by Hallett that if as little as. one shovel-
full (3 pounds br 1200 grams) of dioxin were to reach the Niagara
River over a period of six months, the present levels of TCDD would
rise to a level that would jeopardize the survival of certain i

species of wildlife,

These levels could also contaminate drinking‘wéter to'a“
degree that would increase the risk of cancer to the 5 million

residents drawing their water from Lake Ontario.

With macrocontaminants that pose a threat at extreneiy
low levels, it is @ifficult to consistently measure the levels o
present in raw or treated water, The levels of - contamination in the
water can only be estimated by reference to the concentrations.
that are measurable in the fish and herring gulls, Based,on'an_
established bioaccunulation factor, the concentration of TCDD in
the water would be 10,000 to 100,000 times lower than the levels
detectable in fish and herring gulls, This means that'although'




the levels of TCDD in the water elude detection, the concentrations
believed to be currently contaminating drinking water are in

the order of 1 x 1074 to 1 x 1075 parts per trillion. (See Hallett
affidavit at p. 9)

The levels that we assume are present from these calculatlons
fall into the areas of risk set out by the draft Env1ronmental
Protection Agency Water Quality Criteria for the 1ngestlon of
dioxin through water. Levels in this'range according to the
EPA, would result in an increased risk of one addltlonal cancer in -

a pOpulathn of 100,000 to one million.

Although it is impossible to predict the effects of dispersing
the chemicals from the Hyde Park landfill site further into Lake:
Ontario, the consequences of further contamination of these water
bodies suggest a tragedy of immense proportions. Unlike other .
episodes or accidents involving dioxin, the Hyde Park landfill
site represents a unique and unparalleled environmental risk, where
a deposit. of dioxin of that magnitude lies in close proximity to.

a major waterbody. . ' o

The further contamination of the Niagara Rlver and Lake
Ontario would add to the burden of ccntanupants already carrled
by the water, the fish and the wildlife. '

The studies that have been conducted on laboratory animals
should serve as an incentive to avoid any experimentation with the
exposure of human health to the effects of dioxin, The under lying »" .
intention of conducting laboratory experiments on animals is tb study‘
the toxicity of certain chemicals and to predict the effects on ‘
human health. By extrapdlating from the observed effects on primaté
species closely related to man, it can be concluded that TCDD.gQuld:
pose extremely grave hazards to animals and humans éprsed to it,




In Dr, Allen's experiments rhesus monkeys were chosen as ‘the
test animal because they are more closely related to humans on the
biogenetic chain than other species. Their responses to. dioxin
exposure would most closely relate to human diseases and intoxication.
(See Allen affadavit at p, 2 ) |

In exposing these animals to TCDD-contaminated fats through
their feed, Dr. Allen discovered that TCDD was an extremely toxic
compound producing a variety of effects including hair loss, facial
swelling, thickening of the stomach wall and anaemia, Eventually,
after a certain exposure, the animals died in direct relation to the

amount of TCDD ingested,

During experiments conducted in the 1970's Dr. Allen fed the
test animals fat contaminated with levels of 500 parts per trillion
of TCDD, The test animals showed signs of jntoxication after three
months of exposuré. ' -

Dr. Allen's experiments involve the feeding of rhesus Meys
with feed contaminated with much lower levels of 50 parts per trillion. -
of TCDD. In these experiments the animals developed similar symptoms‘
of intoxication but over a longer period of time. However, the
animals developed these symptoms after the same total body intake
level -- approximately one microgram per kilogram of body weight,

In other words, the same level of toxicity developed at a level of
accumulation proportionate to body weight. This sucjgésts that a
critical level could be reached through the accumulation of TCDD in

the body where the signs of toxicity would begin to manifest themselves,
(37 p.5 A) '

Although individual human exposures may never be as high as the
500 parts per trillion level or even the 50 parts per trillion level,
these studies strongly suggest that chronic low dose exposure can

produce injurious effects over a period of time.




Since these studies were partially inspired by the desire to
investigate what. the effects would be of ingesting TCDD—-contaminated -
fish, these studies are particularly relevant for an evaluation of
the potential risks posed by the contamination of waters by dioxin,
Since fish are known to accunulate TCDD in their fat tissue and fish
from Lake Ontario already show detectable levels, it is imperative
that this Court consider carefully the implications of ineffective
remediation.,

In summary, the Court must realize that although we have focussed
our attention on TCDD, to the exclusion of other toxins contained in
this site, we do not wish the Court to underestimate the significance
of the hazard posed by other chemicals buried in this site, ‘We believe.
that the key to controlling further chemical migration from this site
lies in removal of the wastes, followed by destruction, or reburial
in a properly prepared site.




V. THE REMEDIAL PROGRAM SET
FORTH IN THE PROPOSED
SETTLEMENT DOES NOT MEET
THE STANDARD OF ADEQUACY
AND REASONABLENESS

The Court must determine that the terms and conditions of
the proposed settlement agreement "are reasonable and adequate to
resolve the issues raised in this action and constitute appropriate
programs to restore and protect the environment.” In addition, the-
Court mhst find that the programs are "designed”to protect against.
endangerment to human health or the environment in and about Hyde
Park Landfill-Bloody Run area.”1

There is a dearth of environmental case law in which judicial
examination of consent decrees resulted in the deveiopment of
specific interpretations of the adequacy and reasonableness-standard.
Therefore, amici have turned to look at other fields such as
antitrust and civil rights law where the public'interest is many
times affected by judicial approval of proposed decrees,_and where
legal, technical, and factual scrutiny of proposed contracts was
common., It is within those fields that judicial factors for review

have emerged.

Among the factors evaluated by Courts in determining
reasonableness are consistency of the agréemeﬁt with the statutory
goals under which the action was brought,2 unenforceability or
vagueness,3 requirénent for extensive judiéial supervision,4 bargain-
ing away of police power by the State® and breach of public policy.

1Proposed "Stipulation and Judgment Approving Settlement Agreement

(.1)
Boyd v, U.S. et al, 345 F supp 790 (1972)

3U.S. v. Automobile Manufacturers Association, Inc, et al,
307 F Supp 617 (1969 (, affm'd 1970

4

U.S. w Automobile Manuf,, supra

50.S. v. Reserve Mining, 7ERC 1096

- 14 -




Consistency between the agreement and the statutory goals
must be evaluated in the context of the factual situation, and the
remedy proposed, after examination of the statute under which the
lawsuit was brought. ’

The first claim for relief cited in the federal complaint -in
U.S5, v Hooker et al Civ. #79-989 (Hyde Park) was Section 7003 of
the Rescurce Conservation and Récovery Act (hereafter "RCRA"),

42 U.S.C. 6973. That Section was specifically designed to empoWer‘
the U.S. Environmental Protection Agerncy (hereafter "EPA") to take
whatever action is necessary against a disposer of hazardous wéste
upon receipt of evidence that such activity may create "an imminent

hazard to health or the environment."

The second claim for relief was predicated upon Section 504
of The Clean Water Act, 33 U.S.C. 1364, which authorizes EPA to |
bring suit against any person causing or contributing to an alleged
pollution source, upon receipt of evidence that the pollution source
is presenting an imminent and substantial endangerment to health of

persons.

It is evident from the data generated by the parties that
contamination of groundwater deep into the bedrock has already
occurred beyond the site. The chemical mixture migrating from the -
landfill through the bedrock aquifer contains highly'toxic chemicals,
including known and suspected carcinogens; (See Anderson affidavit -
Exhibit "B" at p.2). |

If Richard Johnston, authority on the behavior of groundwater
in Lockport dolomite, is correct in his belief that all chemicals
which find their way into the bedrock will eventually. end up in - -
Lake Ontario, then any remedial program must at the bottom line
provide for the effective sealing off of those wastes from the
bedrock below. (Kleppinger affidavit at p. 4). This bpinién‘is




supported by Anderson's conclusion that in developing remedial
strategy emphasis must be placed on protecting the bedrock now.
(Anderson affidavit Exhibit "B" at p. 21 para. 9).

We cannot emphasize strongly enough that the ramifications
of this case will have drastic and far reaching consequences. It
is evident to all of our independent consultants, none of whom
has a personal stake in this matter, that while we acceptvthat
there are many variables which still must be determined, it'is
appallingly clear that the patchwork remedial proposals put forward
by the parties will not correct the problem. In that sense, this

is a simple case.

We recognize that this settlement need not be the best
. settlement possible, but only that it be reasonably calculated to

achieve its basic goals.

In this case, we submit that the remedial strategy proposed ,
cannot work to effectuate dlSCOntlnuatlon of the imminent hazard U
and pollution source which precipitated the litigation., We feel.
that the most scrupulous and intensive scrutiny of the underlying
facts by the Court is necessary before a proper determination canfbe :
‘made. '

While it has been held that a presumption of validity.
exists where a consent decree is proposed by a private defendant and
a government agency, the Court in U.S. v. City of Alexandria et al,
614 F, 2d 1358‘(5th Cir. 1980) indicated that the presumption-could

be overcome if the deCree contained provisions which were

unreasonable, illegal, unconstitutional or against public policy.
In reversing the District Court disapproval of a consent decree inv
that case, the Alexandria court noted that the lower court heard no
evidence prior to reachlng its dec151on and there had been no
arguments raised in the record supportlng the District Court1

refusal to sign the agreement.




SO too, the Hyde Park Landfill agreement contains a remedial
program which will, if approved, allow the hazard source to continue
polluting the environment, in violation of RCRA and The Clean Water
Act, '

Where there is a-dispute as to fundamental facts, no decision

should be rendered without careful judicial scrutiny.

The Court in In Re Traffic Executive Association, Eastern
Railroads et al v. The Long Island Railroad Co. et al 627 F.2d 631
(2nd. Cir. 1980), denied a petition directing the lower court to

approve a proposed settlement of a class action on the basis that

the lower court judge properly exercised his discretion in disapproving
the agreement where he had misgivings as to its adequacy, even though no
objections had been raised. The appellate court stated.the settlements
disapproval did not make the case extraordinary even for lack of
objection, in that "a substantial lack of response from absentee class
ember's appears to be the norm rather than the exceptlon._ (p. 634)

The Court also emphasized that a Judge "should explore the facts suffl—
ciently to make a proper assessment" and that he was requlred +t0 exercise
his 1ndependent judgement to protect the interests of class absentees,
regardless of their apparent indifference.” (at p. 634) |

The main parties to this case are advocating judicial approval,
and intervenor status has not been granted to any ihdividual or group
to date. But the breadth and depth of the;SUbsténce of public comments
received by the Court should alert the Court that there are fundamehtal
issues of grave concern to residents of the immediate Hyde Park‘community,
and Westerh'New York, as well as from those Canadian and Anericahs'hho :
use the Nlagara River and Lake Ontario as a source of drlnklng water, ;

food, and recreatlon.




. Since there was no factual record, the Court did not offer
any substantive guidelines as to what constituted unreasonableness,

In the Hyde Park situation, inadequacf permeateé the entire
agreement in that the governmental parties did not responsibly define ’
or apparently understand the hydrogeologic setting or conditions L
which facilitated the migration of toxic wastes off-site and into
the Niagara River. Although our experts advise us that it is not
improper to omit many details of a proposed remediation strategy in
the planning stage, it is still necessary to design a‘coherent:and

specific program, which defines a clear performance standard.

H~re the single most important requlrement for abatement of
the hazard is achlev1ng separation of the landfilled wastes from the-
bedrock aquifer on which it rests and into which leachate flows.

since the vertical gradient within the landfill is downward,
leachate will percolate through the 15 acre area of the landfill and
down into the underlying bedrock., Yet the parties who claim
expertise have not recognized the largest remedial- problem, that of
contaminants moving out from the bottom of the site. .

According to ocur consultants, the program set forth in the
agreement is absolutely not viable, and the technical'reasoning
behind the proposal is based upon misinterpretation of the parties’

own data.

The 8th Circuit Court of App@al in In re Internatlonal Houae ;
of Pancakes Franchise Litigation 487 F. 2d 3036 (1973) afflrned a
lower Court order disapproving a proposed settlement agreement -

between the parties in a multi-district class action, finding that
the lower Court had not abused its discretion where the proposal
incorporated the very franchlse prov151on which violated the statute.‘




The Court. recognized the necessity in certain types of actions
for a trial judge to protect the rights of absentee members of a blass,
recognizing that in certain types of suits there may be those who will
be.affected'by the result of a case, but who are unable or unwilling‘
to speak on their own behalf either from uncertainty, ignorance or

lack of financial or other resocurces.

There appears to be expressed in this case a public policy'df
reviewing a proposed settlement agreement to review the protection it
affords to those who are affected by the decision but have not spoken
on their own tehalf.v An analogy can be drawn between non—responsive'
class members whose rights the judge'éought to protect in his |
evaluation of the adequacy of the agreement, and in the Hyde Park- case,
those segments of the public who will be materially affected by the"
adequacy of the remediation program and the health. and safety protectlons
implemented during remedlal work,

In determining adéquacy and‘reasonableness; the Court must
examine the adverse health impacts which have been and will continue |
to be suffered by the public as a result of the migration of chemicél“
leachate into the Niagara River and Lake Ontario, and as a result of
exposure to airborne contaminants which have been known to‘ehanate‘
from the Hyde Park Landfill site.

It is clear that highly toxic organic chemicals, including TCDD,
many of which are known or suspected carcinogens and teratogens, are -
migrating from the landfill and are now present in Lake Ontarlo.f TCDD ‘
in particular is moving up the food chain in alarnung concentratlons,

studies have shown TCDD to be present in fish taken from Lake
Ontario over 5 ppt and in herring gulls up to 68 ppt. -While we know
that TCDD is present in the water of Lake Ontario, it is at such low. -




levels, i.e. below 1 ppt, that our detection equipnent is not able to

quantify its presence.

Yet the concentration in which TCDD is found in fish in the water
of Lake Ontario and in herring gulls who consume these fish indicates
that as dioxin moves up the food chain its presence becomes more pervasive

and its potential toxicity to the exposed species increases over time,

Dr. Douglac Hallett of EnVironnent Canada . notes that in addition
to its toxicity, TCDD causes cancer, birth defects and chromOSOmal
abnormalities (see Hallett affidavit at p. 11, para. 40),

Other studies done by Dr. James Allen on primates indicate that .
there is a critical exposure level to TCDD which can be lethal, -and
that lower dose exposures over a longer pericd of time will not avoid
adverse health impacts. He also describes the lethal health effects
suffered by primates after prolonged exposure. (See Allen affidavit
at p. 5),. '

We cannot emphasize too strongly the necessity for the'Couft to
refuse approval unless it is convinced that the proposal will'effectiVely
prevent the continued accumulation of dioxin and other chemicals into
the Niagara River and Lake Ontario, given the potential consequences -
to humans and other spec1es from prolonged exposure. '

"The Court may properly consider whether or not the rights of
persons not parties to the action are Jeopardized and whether the consent .

decree on the‘whole, is against the public_interest." U.S. V. Automobile
Manufacturers Association Inc. et al, 307 F. Supp. 617, (U.S. Dist. Ct.
1969), 90 S.C.T 1105 aff'd 1970.




The Court in U,S. v. Automobile Manufacturers Association, Inc.

et al, supra, in deciding to approve a consent decree in an anti-trust '
action first determined that '

1. the consent agreement provided the government with substantially
all the relief which could be obtained if the case were tried
and won and '

2, that the settlement brings assured results and

3. that the settlement was in fact in the publlc interest,

It appears from the data that the remedial strategy proposed by
the parties is doomed to failure, and that viable alternative remedial
technologies such as waste removal and re-entombment exist which will
abate the source of the chemical migration, ' ‘ '

Although there are no cases setting standards for review of
environmental consent decrees, the landmark case of ‘the Village of
Wilsonville et al v SCA Services, Inc. #52885 (Opinion filed — .
May 22, 1981), Supreme Court, Illinois involved the efforts of a town &

to compel a hazardous waste disposal sité which was contaminatin_g.its'
community to discontinue its operations, dig up the waste and haul -
them away. ' - '

We submit that this case provides an excellent guldellne for
the court s assistance in rendermg a decision on the proposed

Hyde Park agreement.,

' The case was brought by the Village of Wilsonville in 1977 after
officials determined ‘that the site operations constituted a hazard to -
the health of citizens of its village, the county, and the Stabe A
s:.mllar action brought by the Attorney—General of Illinois aga:mst SCA
Services was brought and subsequently joined wn_th the initial actlon.
After a lengthy trial, during which extensive technical eyam.matlon .
was heard on behalf of the parties, the trial court judgexrent permanently‘
enjoined the defendant from cperating its hazardous waste dlSpOSal s1te,
and ordered restoration and reclamatlon of the land '




SCA Services, Inc. appealed, and the Appeilate'Court unanimously
upheld the trial court's decision. The Supreme Court of Illinois affirmed
the lower courts' decisions and remanded the case to the Circuit Court
to enable it to retain jurisdiction for supervision of enforcement -of
its order. The situational similarity with respect to the position taken-
by the defendant SCA, with the support and advocacy of the State Qf '
Illinois EPA and U.S. EPA, parallels the position. taken by thé_pa:ties o
advocating approval of Hyde Park Landfill Settlement Agreement in the ..
instant case. Many of the arguments put forward by the Illinois Attorney
General on behalf of Wilsonville and the other plaintiffs coincided
with the technical and health coneerns raised by the public and hefein.

The materials deposited at the'Wilsonvilie site includea highly
toxic organic wastes, identical in many cases, to the wastes buried in
Hyde Park Landfill, The on-site permeability below the ground surface
at Wilsonville made isolation of wastes on a long term basis impossible
because of the existence of abandoned mane shafts whlch acted llke pipes

or ccmdults for transmission of contaminated waste water,

In Hyde Park Landfill chemicals are deposited on top of highly
fractured bedrock, where the vertical fractures and horizontal bedding
plains in combination facilitate movement of chemical wastes into the River,

In addition the Court in Wilsonville found that although 14 moni-
toring wells were designed and functioning to detect liquids seeping‘
through the soil, the Court found that because of the distance between
thevwells, materials could by-pass any 'two Wells and avoid interception.
At Hyde Park Landfill, the difficulty in intercepting contaminants is -
exacerbated by the nature of groundwater movement in fractured bedrock
where both horizontal and vertical nﬁgration can occur simuitanéously;
Also at Hyde Park the contaminants move through the bedrock in raﬁdom,{"'
fashion and a truly'effective monitoring system wéuLdtbe extremely
difficult to design and expensive to operate. (see Kleppinger affidavit‘ -




P. 5).

It is interesting to'note that along with SCA and Illinois
EPA, U.S. EPA as amicus strongly urged that the case be remanded to the
Circuit Court so that alternatives to closure of ‘the site and removal
of the waste materials could be considered., The U,S. EPA, addressing N
the dangers of removal, specifically urged the.court that~e : '
"Heavy equipment may damage drums, relea51ng wastes
and possibly causing gasecus emissions, flres, and
explosions. Repackaging and transporting damaged ,
drums also risks releasing wastes. Workers performing
the exhumation face dangers from contact with or
inhalation of wastes; these risks cannot be cdmpletely
eliminated with protective clothing and breathing -

apparatus. Nearby residents may also be in danger."
(Pe 21) -

Rejecting U,S. EPA's position the Wilsonville court noted that the
reasons given by U.S. EPA in support of the p051t10n that the site .
should remaln open, 1ncludes some of the same hazards which the plalntlffs

raised as reasons in favour of closing the site.

The Wilsonville Court refuted a claim by defendant'SCA_tﬁet
the lower’C0urts refused to consider the practicability'of removing
and relocatlng the wastes which had been deposited at the site. SCA-
conceded that it was possible to excavate the site and haul the materlals
elsewhere but disputed the technical and sc1ent1flc reasonableness of
doing so,. The Court specifically‘noted that the lower courts had‘giVen
serious consideration to available reﬂedles and concluded that removal
of the wastes and reclamation of the site was the best and safest

alternative,




U.S. EPA further urged the Court to consider the possible alternative
remedies to closure and assured the Court that: R
"a proper cap of . low permeablllty can ensure that llttle
or no rainwater can infiltrate the site, and thus that
little leachate will be formed...Groundwater monitoring
can generally detect any migration of waste constituents, '
and counterpunping of contaminated groundwater (or other .I

measures) can protect against further migration."

The Court, in citing this argument observed that U.s. EPA made no
suggestion regardmg resolutlon of the fundamental problem, that is, how the
location of the dlsposal site above an abandoned tunneled mine and the

effects of subsidence can be overcome.

In the case now before this Court, identical remedial etrategies '
have been represented as adecjuate to protect against further migration.
Yet in the Hyde Park case, both Dr.Kleppinger and Mr. Anderson independently
concluded after reviewing data generated by the parties, ‘that none Of the
parties had identified or addressed the fundamental problem of how to seal
Off the wastes from the fractured bedrock. ' o

The Wilsonville Court attacked SC_A'S contention that error occurred
in the lower courts when they failed to defer to the expertise of Illinois
EPA and U,.S. EPA and failed to give weight to permits issued by Illm01s '
EPA. The Court directly stated that: ' ,

"This assertion has no-n\erit.;.because the data -
" relied upon by Illinois EPA in deciding to issue
- permit'to the defendant data which have been
proved at trial to be maccurate.,.The I1linois. EPA
- as well as the US EPA adopted thlS inaccurate conclusmn
in deciding to issue a permit to the defendant."

We submit that in the Hyde Park case no presumption of expertise .




should attach to the public agencies or their 44 experts given that the data
‘reveals that the remedial program cannot work. S

The Court should disapprove this agreement given the‘fundamentai

flaws manifested in the terms and conditions of the proposed settlement.,




VI. THE COURT SHOULD ORDER A.
HEARING TO ASCERTAIN ALL
MATERTAL: FACTS PRIOR TO
REACHING A DECISION,

The proposed settlement agreement is replete with errof, om;ésion7 '

and ill-conceived progfams.

The crux of the agreement is the remedial plan designéd to abate imminent
hazard and in the case of Hyde Park Landfill, to, achieve total isolation

of the land-buried wastes,

Our expert witnesses share the oﬁinion that the remediatiéﬁ strategy
‘'was conceived in partial ignorance of the hydrogeologic conditions‘df
the Hyde Park site. Both Dr. Kleppinger and Mr. Anderson '_ are diéturbéd
by the apparent lack of infegrated-ccnéideration aﬁd analysis of the.’
total problem, and -lack of effort at reaching a'coherent and sﬁécific
propcsal which is tailored to tﬁe charécteristicénof tﬁaﬁ téfrain and 
its hydqueoloqic behaviory, as demonstrated in the ConestogafRovefs

borings and other data.

It should be emphasized that as amici we rely whOllY'ﬁpon ﬁﬁe data .
provided to us byAthe‘pafties. It was on the}tasis of informatioﬁ'generated‘
by those Who apparently misunderstood the significance of"theif_owh.
investigations that we now apprise this Courtgthat'our'evaluation'of>thé
Agreeneht's viability Ieads us to conclude thaﬁ“ﬁhe agfeénentAﬁust5bé‘;

diSapprOved.
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We would respectfully suggest that the Court order a plennary
fact finding hearing where the representations of the parties, so
easy to put forward in an uncontested forum, will be subjected to -

the truth finding process of cross-examination.

Technological jargen ana‘scientific'iséues can prdvide aldiséuise for
incompetence and biag under the talismah Of_expertise.' Agency.experts

offer many practical conclhsions daily which are foﬁnded on weak or

erroneous data. Those errors in judgemeht would go undisclosed absent

the opportunity to cross—examine or to challenge the empirical'premises.bf so-

‘called expert opinion;

In our opinlon there is no issue in this case so ccnplex that 1t cannot jo]
understood by the average citizen if presented in a manner to demystlfy ltS'
content However, if the Court determlnes that a fact finding hearlng
spec1f1cally addressing any or all of the concerns we have ralsed is necessary
to assist it in its decision-making process we would suggest that the Court
might wish, to appoint on its,own’wption, and indeperident hydrcgeologist._

We respectfully submit that Richard H. Johnsten,'of the U.S,AGeolOgical.
Survey, who is a foremost authorlty on the behav1or and characterlstlcs‘

of groundwater flow in Lockport dolomite in the Nlagara Reglon ke app01nted
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VIT. DELAY - A NON-ISSUE

The Court should not feel pressured to render a decision in the case prior to
ascertaining all of the facts because of the argument adVanced by the parties

that delay in reaching a decision does not allow remediation to'begin until

| approval is granted. The issue of delay as put forward by the partles is’

a "red herring" in two respects. First, over half the work cited to be under~
taken with any specificity in the agreement is comprised of testlng, sampling

and monitoring. Section 3013 of the Rescurce Conservation and Recovery Act (RCRA)
was specifically enacted to give EPA the power to compel the'waSte discharger_"

~ to undertake exactly the kind of testing ‘and nonltorlng spec1f1ed in the agreenent,
even without pending litigation. Although this case is in lltrgatlon, if the ‘

_ governmental parties were concerned about immediately effectuating the 1solatlon
of wastes from the environment, section 3013 could have been used ny the EPA~1n-
the past year to accomplish much of what is proposed in. the agreenent.' |

Secondly, under the new Comprehensive Environmental Response, COmpensation, and .
Liability Act (CERCLA), EPA, through the Pre31dent can have dlrect access to the
Hazardous Substances Response Fund for all types of assessment costs in- ascertalnlng
potential damage claims. Also under llablllty provision s 107(a) (4) (c) others, .
for example, the New York State Attorney-General, can claim damages for injury to, -
destruction of, ar loss of natural resources, including the reasonable costs

incurred in assessing such injuries.

If either of the public agen01es is concerned that more testlng and damage assess—
ment cannot wait for a factually complete judicial determlnatlon of their proposed
agreement, either or both can utilize these prov181ons°

More important, there has already been encugh data- generated to determine that the -
program the parties seek to so quickly implement would be- a tragic and 1neffect1ve‘
comnitment of financial resources. It is far more 1mportant for the, court to
thoroughly ascertain the facts before renderlng its decision, '

The firm technological comuitment contained in the agreement’does not provide
substantially more protection for the site than the collection systems already in
place. -In addition, the remedial plan’ proposed is not structured to address the'

real problems.
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Given the public interest which is affected so strongly by the outcome of the
case, the Court should not accept the unsubstantiated assertions of Hdoker, EPA,
or the State. One major problem with an‘"agreenent to agreevléter"‘is that
when each disagreement occurs over Hooker's future obligations, (as-we believe
is inevitable as the agreement is now constructed) this Court will be faced with

waves of litigation..




VIII, THE AIR MONITORING PROGRAM
HAS NOT BEEN DESIGNED WITH'
THE UNQUALIFIED INTENT OF
PROTECTING HUMAN HEALTH

The Health and Safety Plan, contained in the proposed settlemer‘t
agreement sets forth the two-fold goal of (1) providing extraordmary
precautions to'pr‘otect the health of on-site persormel and (2) protectmg
human health and the environment outside the mmedlate area of remedial
activities by controlling the airborne dlspersmn of partlculates d_urmq :

those activities,

However, if the parties to the proposed agreement are seeking to
minimize human exposure to chemicals emanating from the landfill site vthey-
must establish and incorporate into the settlement agreement strmgent

detection limits and sampling procedures.

It lS our position that the Court should require the partles to rronltor
for the lowest detction limits technologlcally feas:Lble, ettlng a ‘,
performance standard and establlshmg, for the flrst tlme , the prmcuple_
of preventable exposure. This would be consmtent w1th the alleged

purpose of the Plan in Addendum V.

Where an j_rrminent hazard exists in the environment, and compléte
1solatlon from its effects is not possible, the most desu:able |
and reasonable goal would be to require a momtormg level of the lowest

possible concentration of exposure to contaminants.




We believe that the Court should take the initiative to ensure that
any unnecessary risk.or preventable exposure to the public within the
zone of individuals sought to be protected under RCRA and the Clean '

Water Act would not ensue from the approval of this agreement.

This principle is being violated by the unacceptably high‘levels of risk
created by the failure of the agreement to set the lowest possible '_'v |
detection limits. Expediency and convenlence to the partles (See;Response
to Comment 102) does not justify the involuntary exposure of huﬁan beings-

affected by these decisions.

The representation to the Court that field gas chromatograph/mass'
spectroscopy units used for the neasurenent of air do not ex1st is an

overt admission oOf dlSlnterest in the protection of publlc health

Field units incorporating gas chromatograph/mass spectroscopy ‘
capabilities are available for the sensitive-ﬁcnitoring required to
detect organic‘chemicals in air, soil and leachate;' These units (see
Sciex letter, Appendix I) would ke particularly appropriate for ausite
where complex mixtures of organic cnemicals contaminate'the‘air‘,‘A‘
similar unit was used to detect airborne‘contanﬁnants‘present,at'tne

Love Canal site forfthe New Yark State Department of Health.
With the use of such sophisticated equipment, surrogate parameters would
become unnecessary and the chemlcals of most concern such as 'TCDD could e

ke monitored at the Hyde Park 51te (See Hallett affldav1t at p lO )
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Use of limited indicator parameters instead of broad spectrum testing
should only occur where a constant ratio between concentrations of
indicator agents and all other known chemicals contained in the landfill

has been firmly established,

The selection of trichlorophenol’ and hexachlorobenzene as'surrogates
for TCDD is totally unacceptable without clear data‘demonstrating-a
constant ratio between concentrations ofvthosebparticular indicator agents

and of TCDD,

The government in its Response to Public Comments represents (at p.94, top)

that "there is firm evidence from the.field measurements and from knoﬁledge
of the source of dioxin, that these chemicals are apprdpriate:sﬁr#ogates Y
in this case." The single ratio calculation contained inrthe_baéquound

data to the settlement agreement provides no support for this assertion.




IX. THE AGREEMENT WILL NOT ADEQUATELY
PROTECT THE NIAGARA RIVER FROM
CONTAMINATION AND WILL RESULT IN -
BREACHES OF INTERNATIONAL OBLIGATIONS
UNDER THE 1909 BOUNDARY WATERS TREATY
AND 1978 GREAT LAKES WATER QUALITY
AGREEMENT

Dhee rovosed settlement agreement does not touch upon the international

obligations assumed by both the United States and Canada under the 1909 Boun dary}
Waters Treaty, which expressly prohibits pollution of houndary waters cau51ng

injury to property or health of persons on either 51de of the border nor .with
obligations assumed by both countries under the 1978 Great Lakes Water Quality

Agreement.,

The 1909 Boundary Waters Treaty, 36 Stat. 2448 (1910), T.S. No. 548 -(effective -
May 13, 1910) is part of the law of the United States. Article IV is the relevant
section dealing with the pollution of boundary waters. It states "it is further

agreed that the waters herein defined as boundary waters and waters flowing across
the boundary shall not be polluted on either side to the injury of health or '
property on the other", Both Lake Ontarlo and the Nlagara Rlver are Boundary
Waters as defined under the Treaty. ' ‘ ‘ ‘

The 1978 Great Lakes Water Quallty Agreement, s1gned by Canada and - the Unlted States,
vursuant to the 1909 Boundary Waters Treaty is designed to prevent future, and

abate eyrstlng pollution of the Great Lakes Basin ecosystem
_ Article II states that the policy of the Parties is that:
(a) the discharge‘of toxic substances in toxi¢ amounts be
prohibited, and o S '
(by - the discharge of any or all persistent togrc suhstahces'tef‘

* virtually eliminated.

Annex 12 entltled 'Persrstent Toxic Substances', states in sectlon 2(a) (ii) that -
the philosophy adopted for control of inputs of perslstent “ox1c substances shall

e zero discharge.
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Annex I lists specific.objectives for chemicals including pereistent toxic
substances, such as mirex, which are found in the Hyde Park landfill. Annex I,
I(A) (1) (b) states that the concentration for 'Unspecified Organic Ccnpoundsf in
water or aquatic organisms should be substantially absent, i.e. less than
detection levels as determined by the best 501entlf1c methodology avallable.

This would include the dioxin found in the Hyde Park landflll

The International Joint Commission in its The Seventh Annual Report on Great Lakes

Water Quality to Canada and the United States, Octobef l980,»Ottawa'ahd Washington, -

D.C., clearly stated that as a result of the leaking landfill sites on the Niagara

River serious degradation of the water quality had ccedrred,~and is étillfoccurring.

The joint Government Response to Public Comments on the Stipulation and Judgement
Approving Settlement Agreement tries to rely on the Canada/Ontario Review Board and
the International Joint Commission’'s Special Report on Pollution in the Niagara:
River as being evidence that conditions iﬁ the Niagara River. are satisfactory and’
that approval has been given to this settlement. It is our submission that. these
references have been taken out of context and that the IJC continues to be
extremely concerned about the quality of the Niagara River,

The 1981 Special Report on the Pollution in the Niagara River notesithat while
average annual water quality cohditions generally met the SPeeific Objectivee of
the 1978 Agreement, approximately 10% of the samples exceeded Spe01flc Objectlves
(».3). The Report notes that:

"a number of organic compounds have been rcund in'the Niagara
River for which specific objectives for the protection of fish

and other biota and/or health implications have not been defined.
While the significance of their presence cannot therefore be:
assessed, their very existence in the boundary waters is a matter
for concern under the Great Lakes Water Quality Agreement under
Annex 12 and the Specific Objective that they be at less than
detection levels, Furthermore, the combined or syneaglstlc effects
of these substances are largely unknown" (p 2)- '

More importantly, the IJC, in the Special Report reccnnended that:

"Governnents prevent any additional discharges to the Nlagara
River that would increase the input of those substances for .
which the Specific Objectives under the 1978 Great Lakes Water -
Quality Agreement (including the  objective for unspecified
organic substances) are exceeded or likely to be exceeded."
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Although one of the major. thrusts of the agreament is alleged to be the protection
of the Niagara River, the Niagara River will remain vulnerable to the infiltration
of toxic chemicals despite the avowed intentions of the propOSed_settlemeht'gg

the agreement does not incorporate a containnent_technolOgy that will guarantee
the security of the river. It must be kept in mind that not only is the integrity
of the Niagara River jeopardized'by‘the leaching of chemicals frOm this site,

but Lake Ontario is also ultimately receiving unacceptably high inputs of toxic

chemicals entering from the Niagara River,

From the hydrogeological evaluatlons done by Dr. Klepplnger and.Mr Anderson 1t

is apparent that the agreement does not seal off adequately the more crucial
pathways that run underground to the Niagara River. Fractures and beddlng plalns
characteristic of the Lockport Dolomite geological formation can carry contaminants
from the site for miles underground. Based on data from Hooker's own consulténts,
toxic chemicals have been detected 50 feet below the rock surface and'in a well.
drilled over 500 feet northwest of the site, This indicates that ehemiCals are
moving through the rock to the Niagara River (Anderson Affidavit, p.9, para. 52).

Furthermore, hreaches of the 1978 Great Lakes Water Quality‘Agreement are already _
taking place, and any further migration will endanger the health of the approximately
6 million Canadians and Americans living on the shores of these water bodies.

What is especially significant, accordihg to Dr. Hallett, is that if only "ene
shovelful?” (3 lbs) of the 3,300 tons of "trichlorophenol still bottoms" containing
TCDD were mobilized ihto the Niagara River over as short a period as 6 months,

the levels of TCOD in the water colum and biota of Lake Ontario would likely be
elevated between 10 and 100 times the present levels". (Hallett Affidavit.,.p. 10,
para, 34)., The Court in determining whether this settlement should be approved "
must take into account the magnltude of the harm to publlc health and the environment
that would result from further migration of dioxin and other-chemlcals into the

Niagara River and Lake Ontario.

If the settlement with its proposed remedial strategies is approved in;its present
form, there will be continued violations of international obligations and-agreements '
as well as violations of RCRA and the Clean Water Act, ' '




X. CONCLUSION

It is our recommendation, based upon the advice of cur experts,
that the problems manifest in the agreement should result in
disapproval; or in the alternative, a fact finding hearing should

be held to ascertain the validity of the material representations

made by the parties,

Respectfully Suhnitted,’

H/vg l/cym/

TOBY VIGOD /

,////// A ,;;377' B
ﬁ% el 7/'(/@f/ﬁaa4¢v§/

BARBZRA MORRISON /.

Dated: 30 June 1981
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‘IN THE UNITED STATES DISTRICT COURT.
FOR THE WESTERN DISTRICT OF NEW YORK

UNITED STATES OF AMERICA
THE STATE OF NEW YORK

Plaintiffs,
- vs - | | Civil Action No. 79-989
HOOKER CHEMICALS & PLASTICS CORP.; . AFFIDAVIT OF
CXY CHEMICAL CORPORATION; HOOKER - - EDWARD W. KIEPPINGER

CHEMICATL: CORPORATION; OCCIDENTAL
PETROLEUM INVESTMENT CO.; OCCIDENTAL
PETROLEUM CORPORATION; THE TOAN OF
LEWISTON; THE TOWN OF NIAGARA,

(Hyde Park Landfill)

Defendants,

STATE OF NEW YORK )
COUNTY OF ERIE ) SS.
CITY OF- BUFFALO )

Edward W. Kleppingef, being duly sworn, hereby deposes and séys;

1. My office is at 407 "N" Street, S.W., Washington, D.C. 20024,

2. As a private consultaht‘in the field of environmental nenegement, with
specific expertise in the area of hazardous waste control, I provide scientific and
technical counsel to both industry and the federal government.

3. I am a chemist by education, and taught. chemlstry at the unlver51ty level
after receiving my doctoral degree in 1965 from the’ Unlver51ty of Toledo. '
4. I served as Director of Envirohnental Quality at International Telephone
and Telegraph, and was responsible for the development and implementation of the -
company's pollution control program.

5. In 1976 I managed a hazardous waste treatmentvaﬁd disposal,site/,which

handled waste streams from over one hundred generators.




6. I have acted as a technical chsultant to the United States Environmental
Protection Agency (hereafter "EPA") and the United States Attorney in evaluating‘the
viability of proposed control technology in the first application of the Resource
Conservation and Recovery Acts (hereafter "RCRA") S 7003 imminent hazard aathority.
I have subsequently conducted additional evaluations for EPA to determine the

. existence of an imminent hazard under RCRA.

7, On behalf of EPA, T participated in the evaluation of stabilization
technology for Love Canal, and for the Salisbury Laboratory hazardous waste disposal

site in Iowa,

8. In October of 1980, I participated at EPA's request in an environmental impact
assessment seminar prepared for the Indian Government, and I was asked to address

health impact assessment.

9. My private consulting work includes corporate envirdnmental investigations
for insurance purposes, and due dlllgence investigations of corporatlons whlch may

become involved in nerger or acquisition proceedings,

10, I first became specifically femiliar with Hyde Park Landfill in 1978, as a
result of my participation in a merger due diligence evaluation to determine
undisclosed environmental problems of Occidental Petroleum and its suhsldlarles on

behalf of Mead Corporation.

1. My investigation'of;Hyde Park Landfill at that time included discussions
with residents, scientists, State and County Officials, and evaluation of Ainternal.
documents obtained through legal dlscovery (and which were later publicly. released
by federal and state authorltles) '

12, In February of 1981, I was asked by the Ecumenlcal Task Force to. review and
" evaluate the proposed settlement agreement prov1d1ng for remedial act1V1ty at Hyde
Park Landfill, because of my personal kriowledge of that 51te.




13. I prepared an initial analysis of the adequacy of the containment technology
proposed, but indicated that a review of relevant data wasnecessary.1

14, At that time I concluded that the Court should disapproye the proposed
settlement without prior independent and‘objective judicial scrutiny of the scientific
and technological components of the agreement. That was predicated upon my initial
conclusion that the containment program proposed would not work. Yet in the‘caée of
Hyde Park, it is imperative that a v1able remedial strategy be selected because of
the extreme toxicity of the wastes, in particular TCDD, :

15, This affidavit is prepared in response toO a request of the Ecumenical Task
Force for my professional evaluation of the adequacy of the remedial strategy '
proposed for Hyde Park Landfill. '

16. In preparing this analysis, 1 reviewed numerous documents and data, and
conferred with government officials and private consultants,(please see listing of all
data reviewed at attachment "A" annexed hereto and made a part hereof).

17. A review Of hydrogeologic data confirmed that Hyde Park Landflll was
installed on highly fractured bedrock which is extrene)y perneab]e, and that wastes
were dep051ted in dlrect contact with the bedrock :

18, Since it is clear that the parties'intend to rely primarily on .a containment
strategy, such a strategy can not utilize the existing site nor attempt to leave
the chemicals within this landfill, '

19, Hydrogeologic data on and around the Hyde Park Landfill site, prepared'by
Conestoga-Rovers for Hooker, Chemicals and Plastics corp, (hereafter "Hooker") conflrms;
that (1) the fractured Lockport dolomite is highly permeable and (2) reveals ' ‘
unequivocally that contaminants have already migrated downward into the bedrock at
least 40 feet and 500 feet from the landflll '

1Letter dated March 6, 1981 from Dr. Edward W, Kleppinger to Bartara Morrlson, and
filed with the Court as Appendix "A" to Prellnunary Coanemts of the Ecumenical Task
Force., ‘ . , .




20, The data indicate . the ‘presence.of significant void spaces in the bedrock
where, when wells were drilled into the rock, most of't.he wells were reported to
have "lost circulation" of the drilling water.A This simply means that the water .
used in drilling the wells was not recovered at-lthe well surface, but rather
disappeared downward through spaces and cracks in the permeable and fractured

bedrock.
21, Leachate in Hyde Park Landfill will exhibit the same general behavior. |

22, A void space is merely a hole in the mdrock some of which ar'e. integral
to the initial geologlc development of the rock, and some of whch occur when acids

dissolve certain chemical constituents of the rock.

23. Lockport dolomite is a fractured bedrock, and the fractures exist both
in the vertical and horizontal direction. The horizontal_' fractures are called
vedding plains, which act as channels through which .leachate‘wi_ll flow. "

24, While some flow patterns in the bedding plains can be ascertained at a
particular point in time, the direction of flow can dramatlcally cnange durmg the

hazard life of the toxic wastes.

25, Unless every chamnel for leachate movement is sealed Off for the life of
the hazard (i.e. ,'b in perpetuity), leachate will continue to enter Lake Ontario
either through movement to the conduits of the New York State Ppwer Authority to
the east, toward the Niagara River gorge to the south, or towa;‘d the power
pro;ect (PASNY) to the north '

26, It is my professional opinion after review of the d;fa that no practlcal

method exists for sealing off the underlylng porous bedrock this 51te for the

life of the hazard.

27, It is therefore my further conclusion that the contamirants buriéd ‘at. _
Hyde Park must be removed and re-entombed in a pr OPerly constructed clay vault which

can be sealed off from the surrounding environment.




28, Another serious problem in attempting to monitor groundwater flow in the
Lockport dolomite arises because of the lnterconnected and random nature

(i.€.4 mazellke) of the horizontal and vertlcal fractures in the rock. That is,

there is no assurance that any combmatlon of monltorlng wells would intercept, test -
‘or reclaim all potentlallycontammated. condults (vertlcal and’ horlzontal' fractures)

29, This problem is well 1llustrated in EPA's Procedures Manual for” Ground Water
Monitoring of Solid Waste Dlsposal Fac111t1es (SW-611, 1980) ‘where groundwater

is shown flowing within the rock fractifes in two separate dlrectlons (at page 51
figure 10). It should alsc be noted that (at page 50, figure 9, supra) if a monitor .
well is not located at the junction in the right corner above monltor well C.it w1ll
fail to intexrcept the flow travelmg along that fracture lJ_ne.. (Please see: flgures ’

9 and 10 appended hereto as attachment "B and " C" respectlvely and made a part hereof )

30, The EPA procedures manual warns that there is no assurance that the wells
will intercept the contaminant plume since groundwater flow patterns are not always -
predictable in fractured rock.. C ;

31. It appears that the parties have mlsplaced the groundwater collectlon system
on the wrong s:Lde of the landflll that is, to the west. If flow is toward the
PASNY condults, they would have to be located to the east. of the landflll

32, The Government in its Joint Response ‘to Public Cdmxénts discusses -the )
requirement for a leachate ‘collection system, and cites the reejuirenxent for a leachate'
collection system in the overburden and a purge well system in the upper fifteen feet: -
of the bedrock. They claim that "these two systems have been located in:such a :
" manner as to completely intercept the groundwater flow through and beneath the
landfill." (at page 80) This representation demonstrates-a complete lack of . .
- understanding of the geohydraullc behavior of the Lockport dolamite, For"exa:r'tple,‘ |
' the purge well system located 15 feet below the top of bedrock will only collect
leachate whlch intersects the system, No contamination below 15 feet would ,be
intercepted. ' | o o R




33. In addition, the parties consideration of possible use of a grout curtain
surrounding the fill and not placed down a$ far as the Rochester shale, indicates a
complete lack of understanding of the major direction and method of migration of
contaminants from the landfill. The leachate will, even with a grout curtain, continue

to move down into the highly fractured rock within the landfill,

34, The above is deduced from the basic law of physics that water does not run.
uphill. Certainly groundwater in solution cavities in fractured bedrock will not
rmove vphill. The capillary action which in some situations might overcome the

downward force of gravity is absent in this situation.

35, It should be noted that within the existing lahdfill there is a gfoundwater
mound created in the center when groundwater cannot escape laterally. So-it‘decreases‘
toward the sides as ths pressure is relieved. This hydrostatic head (sometimes 10 to
20 feet) created at the landfill center increases the rate at which contaminated
leachate is forced into the underlying porous bedrock. The higher the ptessure, the
more leachate is forced down into the rock. The Hyde Park_Landfill would have a
relatively high hydrostatic head. More leachate can escape from a landfill resting
primarily on bedrock than in a situation where a containment vessel with a secure
bottom will temporarily capture the leachate until the collectlon system would pump
the liquid, thus relieving the hydrostatic head

36. A leachate collection system used in conjunction with a _
larger containment system which is 1ntegrally developed to accompllsh waste lQOlathH
is not what is required here, but rather an effective leachate collection system

In my professional opinion the approach of the parties does not prov1de a viable
system. I believe that such a system cannot be provided within this landflll because
the wastes are directly in contact with the Lockport dolomlte.

37. It is my conclusion and my prOLes31onal opinion that if a contalnment
strategy is to be selected to isolate these wastes from the env1ronment removal of
all wastes and re-entombment in a secure clay vault (even adjacent to this 51te) but
with a properly prepared clay bottom is absolutely unavoidable. '




38, The limited capping and tile drain installation plan.constitdtes a patchwork
approach. Installation of purge wells and/or grout curtains does not alter the

fundamental defects in the plan.

39, - On June 9, 1981, I contacted Richard H. Johnson of the United States
Geological Survey and author of Ground Water in the Ni;gara Falls Area, New York
with Emphasis on the Water Bearing Characteristics of the Bedrock Bulletin GW-53
(1964) , published by the State of New York Conservation Department, Water Resources
Division. His frequently cited work is considered to be the semlnal study of

groundwater in the Niagara region,

40, I conferred with Johnston for the purpose of obtaining his profeqsional'
opinion on the ability of fractured Lockport dolomite to serve as a secure bottom for
the hazardous wastes at Hyde Park Landfill. ‘ ‘

41, I described the location of the landfill, the type and amount of material
contained within it, the fact that the fill was either cut to bedrock or practically
to bedrock with & mlnlmalcr intermittent clay layer, and the proposed containment
plan, ' '

42, I then asked Johnston whether, based upon his extensive knowledge -of the _:
behavior of Lockport dolomite, the fractured rock could effectlvely contain the
landfilled chemicals. I also inquired as to whether it was possible to seal off the
Lockport dolomite to effectively lntercept leachate,

43. Johnston first advised me that the fractured bedrock absolutely could not
secure the wastes, and that he did not believe it was poss1ble to seal off the
dolomite. He then advised me that all chemicals which got into the bedrock would
sooner or later end up in Lake Ontarlo. '

44, He explalned that there are conduits parallel to the river through whlch
water flows to the PASNY prOject and that from my description of ‘the location of .
the site, that he believed the groundwater to be flowing toward the conduits. They
begin north of the Hooker "S" area dump on the upper Niagara River and end between ‘
the dlscharge power plant and the pump storage lagoon in the PASNY power. channel.




45. According to Johnston, the PASNY conduits are as deep as 140 feet and
approximately four miles long.  While they are concrete lined, they have drains on
their outside liningbagainst the bedrock (emphasis supplied), He explained that any
drainage leaking into the area between the concrete lining and the cut walls of the

bedrock would eventually get into the canal through seepage holes-and water weepage.

46, Note where ice has accunulated and heavy water flow occurs from some areas

of bedding plains, while in immediately adjacent areas, there is no flow out. leew1se,
if monitoring wells drilled into one point in the bedding plains of the dolomite, |
water (and perhaps contanﬁnants)'wou]d be recovered, whereas‘a few inches away no -
water might be recovered (and thus no, contaminants). . The ‘import of this is that if no
contamination shows in the purge well in one bedding plain, one cannot assume that N
others are also uncontaminated. (In Johnson, Ground Water in the Niagara Falie Area;

figure 7, page 24, not appended because complex weepage syétems not xeroxable, )
47, Johnston further indicated that there is a 6 foot head loss between the rlver
and the canal so the conduits in effect act as 4 mile long drains. ’

48, Johnston advised me that. "anything put 1nto the bedrock w1ll eventually find

its way to the canal",

49, I specifically asked Johnston what he would do with the wastes on'the basis
of. the information furnished. I did not throudh this point expreqs any preference
with respect to remedial action. Johnston advised me that he would "dig it up and

haul it away".

50, A clay cap is an important component of any secure landfill desigh} in that
it cen limit or decrease the rate of rainwater infiltration into the landfill,

51, ‘But before a decision . can be,reached as to the v1ab111ty of capping, the‘
secureness of the bottom at the landfill, 51te nust be examined, If a.naturally
secure geologic bottom exists, or cne can be prov1ded by englneering means, only then
can a reascnable progectlon of containment success be made, assumlng adequate:
construction, safecuards, and long—term perpetual care and monltorlng.




52, It is important to recognize that clay is not impermeable, It is elmply
less permeable than other materials such as sand. Clay. will transmlt SJgnlflcant
amounts of water when the area of clay is extens1ve and when the hydraulic head across

the clay is significant.

53. Quantitative calculations can be made with respect to the amount of water
that could infiltrate the clay cap on an annual basis, after obtalnlng data on clay
permeability, cap thickness, and the hydraullc head across the clay layer. I ‘would
very roughly estimate to an order of magnitude that between‘tens and hundreds of
thousands gallons of water per year will infiltrate the’15.acre landfill,

54. This estimate assumes perfect clayvand perfect technical performence over

all 15 acres. As a practical matter, that is highly unlikely. Visualize the landfill
as a glass with water dripping in continuously. As the water accumulates in the
glass, water would follow the path of least re51qtance and move downward and out of
the bottom of the glass. Likewise, in Hyde Park landflll the water percolated through
the hazardous wastes in the landfill creatlng leachate and spills downward through
the bottom, ‘

55, Clay is only effective in limiting quantitative infiltration end‘retainst‘
its integrity as a surface barrier only for so long as it is not allowed to dry out
and develop cracks and,fiSSures, which allow rain to fall directly into the fill.

56, As part of the Mead Paper Corporation's merger due'diligence evaluation of
Occidental Petroleum and its subsiduaries in 1978, in which I was a partiCipant,.wen
investigated an old Hooker hazardous waste facility at Montague, Michigan.,

57, My investigation revealed that in the Montague. case, wastes.were disposed
of on a sandy soil <, and the Michigan Department of Naturel ReSOurcee (hereafter‘v
"DNR") required removal of the wastes and replacement into a secure claytvault'whichf
was constructed to accomplish environmental isolation. .




58. . It should ke noted by the Court that Hooker's consultant, Conestoga-Rovers,
insisted almost two years in lengthy negotiation With the State, that capping and
pumping would constitute adequate remedial technology, similar to what is proposed
in this case. DNR rejected this approach, because no adeguate engineering controls
could be provided to seal the site on the bottom and because the toxicity of the

‘chemicals required effective isolation of waste.

59, The Hyde Park situation is strategically sinﬂlar.to Montague in:terms-of
hydrogeologic problems, as well as the types of wastes requiring containment.,

60. In the Government Responsés to Public Comments, at P. 33, a dlstlnctlon is

drawn between the two sites with respect to comp051tlon and quantlty of wastes. This
demonstrates a lack of familiarity with the Montague problem, since a majorlty of the
chemicals are identical. to those at Hyde Park Landfill.

61. Although Hooker never reported the presence of TCDD during thé course of our .
investigation, it was subsequently discovered to be a cqmponent of the wastes at

Montague,

62, The quantity of waste at Hyde Park is roughly equal to that at Montague.
Hooker estimated the waste at 422,000 cu. yds., and DNR at 500,000 cu. yds. . Hyde Park
Landfill has roughly 489,000 cu. yds. (15 acres x 20 feet high divided by 27 for

conversion from cubic feet to cubic yards).

63. The government misconceives the waste removal program, in that it would be
unnecessary to excavate significant quantities of bedrock, but only enough to intercept
all the potentially'contaminated bedding plains and to provide counter-pumping:
which would reverse groundwater flow and collect materials which had mlgrated into

the bedding plains. '

64. Furthermore, the risk of exposure during excavation,‘transportation}‘and
relurial can be limited by practicing the same techniques being used‘in.Mbnfague‘té
control revolitalization of various toxic organic chemicals while”the're—éntombment .
takes place. Also, the limited number of residents who are potentlally expOSed could
be re-located if necessary to effectuate proper renedlal strategy ) '
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65. The government's suggestion that the Montague situation‘did'not involve a
landfill constitutes a misrepresentation of the problem.' In fact, numerous pits

or fills of various depths contained wastes partially below and partially above
ground level. Hyde Park Landfill also contains wastes partially below and partially
above ground level. It is important not to lose sight of the main reason for
re-entombment in Montague, which was simply that covering over the problem W1th a

clay cap and pumping contaminants offers no real SOluthH

66. I met with Jack Bails,Director of Environmental Enforcement at the
Michigan Department of Natural Resources on June 18, 1981 and 1nqu1red as to
(1) Hooker s compliance with the Montague Consent decree, and .
(2) - Hooker's success in effectuating its remedlal‘respon81bllltiesi

67. Bails advised me that Hooker, as part of its Settlement decree with
the State of Michigan, was required to design and set up a purge well system on-
the edge of White Lake to monitor for contaminants.

68. Hooker is out of compliance with performance requirements aﬁd has been for a;

period in excess of one year. -

69. Hooker was advised by DNR on June 8§, 1981 that Maquifer characterlstlcs
have not been adequately determined nor has there been rellab&e deflnltlon

of the rate of dlscharge of groundwater to White Lake thrOugh the contamlnated :

zone Of the aqulfer. Thus the existing purge well system has heen.de51gned‘
incorrectly" and that "It is apparent that eubStantial‘quantities of - chlorinated -
hydrocarbons are escaping the influenceyOf the pﬁrge well system.," (see. letter frOm
Howard A. Tanner to John R. Nichter, dated June 8, 1981 appended hereto w1th attached
memo as attachment "D" and made a part hereof.) ‘

70. If the only alternative to removing the waste from Hyde Park Landfiil now |
is to allow its highly toxic components to continue to leach into Lake: Ontarlo over
the next few generations, then re—entcn&nent becomes extrenely practlcal

71. The details of a remedial strategy cannot be finalized until the cd'nplete B
dimensions of the problem are determined, But at this point, it .can be ascertained' ‘
with certainty that. the contalnment strategy which has been selected in thlS case

will ultimately fall to contaln the waste.
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72, No remedial program will effectuate containmént-of these wastes without
requiring removal as a fundamental part.of that strategy.

Sworn to Before me
on this 30th day of June, 1981

'§r@ym{%

=12~




Kleppinger -- Attachment "A"
List of Materials Reviewed by.Dr.'Kleppinger :

Federal Complaint in U.S. vs. Hooker et al.. Civil No.
79-989 (Hyde Park Landfill).

Proposed Settlement Agreement, Stipulation and Judgement

Approving Settlement Agreement.

Comments on Proposed Settlement Agreement,

’ Response to Public Comments On the Stlpulatlon and Judgement

Approving Settlement Agreement.

Mead Report by Fred C. Hart and Company 11. HYde Park Dump '
pp 40-69. ‘

'Sampling locations, Health Effects, Envlronmental Effects,}

Management Status, Hyde Park‘Chemical,Landflll Oct. 17, 1978,
Toxic Substances Coordinating Unit pp. 3-5, referenoe: '
Mr. Charles Goddard, Div. of Solid Waste Management, N.Y.
State'Dept. of Envir. Coms., 50 Wolf Rd., Albany, N.Y. .
12233, Ph. AC 418-457-6605., - |

Letter of Oct. 24, 1979, Re: Information Submittal Regarding
TCDD Contamination of Soils in Drainage near“the Hyde'Park
Landfill To Chief, Offlce of Tox1c Substances, Reglon II
USEPA Edison, N.J. 08817. ‘ ‘ ‘

Site Study, Bloody Run, Jan. 1979 978 538. by Conestoga-

Rover & Assoc.

Letter to F.T. Olotka from Frank Echelberger, Sﬁbjéctij’Air L
Sampling - Hyde Park Landfill, Sept;*25,‘l979,' | o




10.

11,

12,

-13.

14.

State of NY Conservation Report, Water Resource Comm.,
Ground Water in the Niagara Falls NY. Area with Emphasis on
the Water Being Charaéteristic with the Bedrock by

Richard H. Johnston.

Various Chemical Analyses, Appendix A., Stratigréphic Logi
and Comments, Soil Sampling Stations in Bloody Run' and
North of Hyde Park Landfill. |

Table 4, Hyde Park 2nd Phase Organic, Date Samples Jan. 26, 1979,

Appendix B, Priority Pollutant Analy81s of 8011 Samples'~
Collected for Bloody Run and Niagara Gorge ‘

New York State Dept. of Health, Results of Ekamination.f
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June 8, 1381

CERTIFIED MAIL

Hooker Chemicals & Plastics Corporation
P. 0. Box 728

Miagara Falls, MNaw York 14302

ATTN: Mr. dohn R. Nichter, Program Manager
Special Environmantal Operations

Ttem Page - Paragraph Pequirement
he 14 XV A - Subait plans and specifitationSf'

for & groundwater purge systam.

Gantlemen:

This is to acknowledge your April 27, 1981 letter which respondad to my
fetter of April 8, 1981. You have 1nd1COL“d that tne additional conditions
outlinad in my letter are not acceptable to Hooker Chemicals & Plastics.
Corporation. In addition, you request that the Department of Natural
Rescuvces specifically aescr1b° the tecnn1ca1 deficiencies that exist.-in
the purge wall SjotCl. ‘ o

ly April 8 1981 letter approved the concept to intercept groundwater con-
tamination by utilization of purge wells placed within the zone of contami-
nation in a line perpendicular to the direction of contaminant flow and was
uritten expressily with the dntent of resolving the technical deficiencies
we perceive in the dasign of the system.

Technical deficiencies in tha purge well design are related to incorrect
ssumpb1on> used by Hooker's consultant in design of the system. The data
necessary to correctly design the system were outlined in the Consent Judg-

rent, .
Covrrect ¢osign of . a purg

Q we]T V>tom riecessitates ut1]1zat1on of the follaw-
ing design criteria in t : )

2 order listed:

al and horizontal extent of contamination

1. D fxu1'|un of tva ve)tic
CJ'P}1M9 Livite Lake (Item 60) has not been daterminad. . The extent
of centarination \h re it is critical, et the shore of Vhite Lake,

e
s not bzen defina2d by your consultant.
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Hooker Chemicals & Plastics Corp. . -2- . " June 8, 1937

2. Reliable coefficients of permeability and transmissivity have not
been providad.. To obtain reliable estimates of these aquifer
characteristics 1t is necessary to run co—plete pump test and ag-
uifer analysis. The direction of groundwater flow and the ground-
water gradient can ba utilized alonz with these data on aquifer
characteristics to generate estimates of flow through the cross
sectional area of the aquifer. This area is then used as the basis
for design of the purge well system. Aguifer characteristics have
not been adequately determinad nor has there been reliable defini-
tion of the rate of dischargs of gra: :ndwater to White Lake through
the contaminated zone of the aquifer. Thus the existing purge well
system has baen des1gned 1nrorrect1/ ’

3. Chemical monitoring and observation wealls are nacessary during or
prior to this phase to determine effectiveness of the purge system.
Purge viells have been installed but this rmonitoring and observation
network has not been completely installed to date. However, without
these wells there is no data to contirm trat‘the existing rate of
pumping does in fact halt all flow of contaminated groundwater to
White Lake. .

Data collected for chemical analysis frem White Lake shoreline wells L-A
througn L-J indicates that increasing amounts of chlorinated hydrocarbons
are being discharged to Unhite Lake (note attached May 5, 1981 memo from
Gene Mogg to the Hooker Ordsr Compliance Team [HOCT]). Levels of chlorin-
ated hydrocarbons in these wells should ta decreasing if tnhe purge wall
system has been effectively halting the .Tlow of contaminatad groundwater to
White Lake. It is apparent that substantial quantities of chlorinated hydro-
 carbons are escaping the influence of thz purgs well systenm. The attachad
March 26, 1981 memo from James Heinzman to Jack Bails details our estimation
of groundwater movement based strictly on information provided by your con-
sultant. Analysis of existing data on the hycdrogeologic conditions indicates
that the purge wall system may at bast bz 60 percent efficient in capturing
contaminated groundwater flowing to White Lake. The increasad amounts of
chlorinated hydrocarbons in wells L-A through L-J and the technical design
déeficiencies which have been cited all 7ﬂd1ca:: the pro:ent purge well systen
is inadaquate. :

The demonstration period required by the Consent Judgment began as of April 8,
1981. The design necessary to demonstrate the effectiveness of the purge wo]]
system is outlined in my approval letter sent on that date. If appropriate
action is not taken by Hooker Chemicals & Plastics Corporation within 30 days
to resolve the deficiencies that have bzen outlined in my April 8, 1981 letter
and in this letter, the matter will be referred to the Attorney Genﬂra] for

enforcemant action.
Sincerely, <§::;‘““~—-~___h‘
;;;Eijiaﬂz<b9{£;7( / | i
// Howard A. Tanner

Director

R L 4.

/ ’ N
L‘JM,} a T mj" \/L'L’V\j

ALthhments
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SUBJECT:  rocxer Chemicals - Plastics (4.C.7.)
£ sent Judgment
Hocker Chen® . a1 Company's shoreline monitoring wells (M4) ware sampled again
on March 12, 1531. Th2 attached report cempilzs the previous data since staff
began quartz -ty sampling of tnhesa wells in May, 1980. '
During prev: -5 sampling it was believed that 4 "A" was nissing. “Howevar,

during our

su“m°“gpu c.-

sampling
"B" in our
and all prz.

egquire any
menitori

Y=

The data sro

w311” iS

TUOris.

g
N
Al
)
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”f“gwng into Wnite Lake

“~ch 12, 1981 sampling it was discovered inat {4 YD" had been
ing our previcus saﬂp]zng e (as w2)i as H.C.P. staff) had been
e ety "BY and "AY, bul ware C::.,Pduu 19 ’ s "D", "C" and
Th2 data and MW designation in U report 15 correct
“aus reoports snould be disca 'ad cr corract error do2s not
‘rections to th2 maps snowing th2 locati shoreline

i
S,

D

pay

H
aticns of chlorinated hydro:arbon in the affect: !

Thus the concentration of chlorinated hydro-
must.also b2 increasing. This continueas to

s that the coacentr
sinuing to increase,

ctiveness of th2 Hooker purge w2ll-system-to.halt the oW of
S AT AR R AN S e S * . L 1 .
dr n_into Wnite Laxe quastignaovle,

Do {monthly) monitoring of White Lake at the outleg to Lake Michigan
“ans (during ica cover) shown the pre sence of cardon tntrachlor1db

wethylene.




IN THE UNITED STATES DISTRICT COURT ' ' o
FOR THE WESTERN DISTRICT OF NEW YORK

UNITED STATES OF AMERICA,
THE STATE OF NEW YORK

Plaintiffs,
-ys - Civil Action No. 79-989
HOOKER CHEMICALS & PLASTICS CORP.; AFFIDAVIT OF
OXY CHEMICAL CORPORATION; HOOKER o GRANT ANDERSON

CHEMICAL CORPORATION; OCCIDENTAL
PETROLEUM INVESTMENT CO.; OCCIDENTAL.
PETROLEUM CORPORATION; THE TOWN OF
LEWISTON; THE TOWN OF NIAGARA,

(Hyde Park Landfill).

Defendants.

PROVINCE OF ONTARIO, CANADA )
REGIONAL MUNICIPALITY OF ) cs:
HALDIMAND-NORFOLK ) :
TOWN OF DUNNVILLE )

Grant Anderson, being duly sworn, deposes and swears on personal knowledée

that:

1. I live at 48 Summerfeldt Crescent, Unionville, Province of Ontario,
Canada.

2. I am a full partner in the firm of Gartner Lee Associlates Limited,

Consulting Engineering Geclogists and Hydrogeologists, (See. Curriculum Vitae
amnexed hereto as Fxhibit "A".) |

3. I amn a hydrogedlogist by profession, with a Bachelor of Scieﬁce-jn
Engineering Geology from Queen's University in Kingstdn, Ontario. I have also
taken graduate conses in hydrogeology from the University of Waterloo in Waterloo,
Ontario, Princeton University in New Jersey, and the Uhiversity‘of Missouti in

Missouri,

4, I have extensive experlence in hydrogeology, spec1allzmg in applymg terram i
evaluation, engineering geology and hydrogeologlcal prlnc1plec to earth science
problems, Since 1970 our firm has been involved in over 200 studles'deallng with
contaminant-related problems resulting from waste disposal activities, inciudjng

liquid industrial, domestic, hazardous, toxic, sewage sludge, low level and high




level radiocactive wastes.

5, I am presently the project director for the Ontario Waste Management
Corporation. My responsibilities include the assessment of a site at South Cayuga,
Ontario, to determine whether it is a suitable location for the disposal of treated

hazardous liguid industrial wastes.

6. I have been involved with a number of projects in Canada where there has
been a problem of contamination of either creeks or groundwater aquifers, Part of
my involvement has been to recommend remedial measures to correct those contaminant
problems. These measures have ranged from the design of purge well systems to the

design of toe drain leachate collection systems,

7. This affidavit was prepared in response to the request of Pollution Probe
and the Canadian Environmental Law Association for my professional evaluation of the
hydrogeology of the Hyde Park Landfill and the proposed technblogy‘in the
Settlement Agreement. I-have submitted a report to Environment Canada entitled
"Hydrogeological Review of Hyde Park Landfill," (see Report annexed hereto as

Exhibit "B" and made a part hereof.)

8. In coming to my conclusions I have reviewed the January 19, 1981
Stipulation and Judgément Approving Settiement Agreement, the April 3, 1981
Government Response filed in this Court to Public Comments on the Stipulation and
Judgement Approving Settlement Agreement, the comments of the Ecumenical Taék_Force,
the original Complaint filed by the Environnental Protection Agency, material
obtained by the Ecumenical Task Force pursuant to the New York Fréeedom of'Information
Law, and other relevant data. (see list of materials rev1ewed annexed hereto as

Exhibit "C" and made a part hereof.)

9. To determine remedial measures'necessary,for a site like Hyde Park, the
procedure must be -&e first - determine the character:of the wastes and their toxicity,

10, In the case of Hyde Park, these wastes are some of the most toxic wastes
known to man. As such, remedial action has to be carefully de51gned around. that

understanding of their characteristics.

11. ‘ A basic understanding of the hydrogeological charabteristics df-the site

is necessary in order to design the best remedial measures. Théée hydrogeological
characteristics include the setting of the site; the character of the Waste,‘the
quantity of the leachate produced, the characteristics of the leachate} the direction
that the leachate ‘is moving and the impact the leachate has on the groundwater and

surface water environment.




12, The key is to determine how much leachate is being produced at the site
and where it is going. Once that is quantified, then it can be determined where
remedial measures can be applied most effectively.

13. To determine groundwater flow, it is'neceSSary to know two basic things
-- the water table and the piezometric surface of any underlying deeper aquifers .

that exist below a disposal site.

14, The water table is at the top of the zone of saturation. To determine
where the water table is located, a hole can be dug in a field and left open. If

it extends below the water table, then the hole would fill with water to the  level
of the water table. This is called the top of the zone of saturation and establishes
the level of the water table. (This could be_measuxedvusihg evstandeipe.)

15, The piezometric surface is the preséure gradient of the water that allows
you to determine in which direction the water is flowing. tA”hole is drilled at
exactly the same loeation in a field as the first hole, going further down through
the soil and into the rock. If a pipe were installed in the rock and sealed with
bentonite or concxete and if the water level in the rock were measured, it would
likely be a dlfferent level than the water table. When water moves it uses up
energy and the energy lost by that movement is reflected by a pressure change in
the water. The comparison of the water level in the pipe that has its bottom in the
rock to the'water table determines the vertical gradierit. By knowing this gradient,
and other hydraulic properties of the 501l/rock, it can be determlned in which

direction the water is movlng, and at what rate.

GEQLOGIC SETTING OF SITE

16. The analysis of the hydrogeology of the Hyde Park landfill site done by
Conestoga Rovers does not address the quantity of the water moving vertically as
opposed to laterallye '

17. The Hyde Park landfill is situated on a thin glacial till deposit which
over lies the Dolomite bedrock of the Lockport Formation.

18, The Lockport Dolomite formation, or similar, extends from Niagara Falls
to Tobermory through Southern Ontario I am familiar Wlth this formation from
having assessed landfills on the tOp of the Niagara: Escarpment located w1th1n the
Lockport Dolomlte formation.




19, To determine the hydrogeological charécteristics of the site, observation
wells are drilled to gather information on the type and depth of the overburden.soils
on the site, the depth of the bedrock and the characteristic of the bedrock. After
retrieving this information from these wells, a pipe is placed in the hole and
depending on the type of pipe and the depth of its placement, the measurement of

the piezometric surface in the rock and the measurement of the water table can be
Obtained. Chemical analyses can be done on these water samples to determine

whether contamination of that water has taken placé or not,

20. In the Government Response to Public Comments, Response #113, states that
the piezometric head on the bedrock aquifer is above the top of the bedrock beneath
the landfill. This implies that the vertical gradient was upwards. This is totally
inaccurate. According tb an appendix to a répoft prepared by Conestoga~Rovers in
1980, the water table is about 20 feet higher than the piezometric surface in the
bedrock. This means that groundwater is moving downward with a very steep vertical
gradient of .57 downwards into the fractured bedrock. ' '

21. I strongly disagree with the assumption in the agreement that the wastes are
placed on clays which separate the chemicals from the bedrock aquifer. The data T

have reviewed indicates that this is not the case.

22. Of the 22 observation wells drilled by Conestoga-Rovers, only‘one well.was
placed through the waste itself. They tried to put another well in the‘waste, but it
was destroyed during construction according to the bore hole logs (referencé to O.W.
9-78 and 10-78, p. 3, Exhibit "B"), o

23, It is my opinion that the chemical wastes have heen deposited in direct
contact with the bedrock. This is illustrated by observation we11'10478 (see p.8,
Exhibit "B") which was placéd right on the bedrock surface to a depth of 29 feet.
This is the well that was destroyed during construction. Howéﬁer, the wéll‘log
indicates that there is chehical waste down to 25 feet, Frdm 25 feet down to
bedrock at 29 feet, the material is permeable and contaminants_cduldnmove freely
into the rock. . ‘ ' o o




24, Of even more concern is observation well 9—78,.drilled near the north
central portion of the site through the chemicals (see p.7,

Exhibit "B"). That log states that from 0 to 5 feet, there exists coarse gravel
fill and black chemical residue: from 5 to lO feet stiff silty clay and black
chemical residue; 10 to 15 feet soft silty clay, some 14" stones, black organic
like residue and light sugarlike crystals (probably chemical); from 10 to 20 feet,
the lcg describes black chemical residue with medium sand-and metal barrels;

from 20 to 26 feet there is black chemical slurry (a mixture of solids'énd liquids)

with medium sand.,

25, At 26 feet the augers could not penetrate- further., Conestoga-Rovers '
interpreted this refusal as "probably concrete rubble"., It is difficult to“accépt
that this is concrete rubble réther than‘bedroCk considering that the bedrock |
elevation at this point is 580.3 feet above.sea level compared to observation well
10=78 which has bedrock at 583.2 feet, just roughly 3 feet higher in elevation.

26, Considering the highly toxic nature of the wastes, it is importént to take
the worst case interpretation and assume that the refusal was bedrock rather than
concrete_rubbleﬂ This is important because the bedrock underlying the wéstes is

very permeable and water moves through it very quickly.

27. Observation well 11~79, 13-79, shows that the upper 15 feet of the bedrock

1ls very fractured with solutioned cavities,

28, During the drilling of observation well 11-79 voids (spaces betWeen the
different layers) were encountered from 6.8 feet to 28 feet, (See p.9 Exhibit "B".)
From 7,5 to 7.8 feet a void of .3 feet was encoﬁntered. These wells indicate that

the bedrock is able to move contaminated water in open cavities for miles unattenuated.:
(P.21 Exhibit "B", #10.) '

GROUNDWATER FLOW

29, It is my opinion that the groundwater flow system cahnot be accurately
analyzed from the data‘on which the proposed settlement agreement is based.
Conestoga=-Rovers drilled a number of observation wells along a line of crbsé section
in the Hyde Park Bloody Run Area (reference to Map A-1, annotated as‘A~A5 Extiibit "B").
The number of observation wells were limited to holes drilled along that line of

cross section through the wastes.,




30, On the basis of that information, Conestoga~Rovers drew curved éontour‘
lines of a number of basic data points including: curved lines of depth to bedrock,

curved lines of water table configuration and curved lines of the piezometric surface

of the bedrock.

31. In my opinion there is no justification for drawing the line curved when
there are only points along a straight line. In order to determine which way the
contour lines curve, it is necessary to drill Observation wells aerially distributed
adjacent to the wells drilled along the straight line, Conestcga-Rovers should
have drilled more holes around the site, through the site, énd adjacent to‘the site,
sO that they would have had a number of points with which to get their data to draw

accurate contours.

32, It is important to accurately determine groundwater flow through the use

Of properly drawn contour lines in order to know whether to protect the groundwater in
the soil or the groundwater in fhe rocks. A comparison must be made between the
amount of water going down into the rock and the amount of water moving laterally
into the soil. This calculation is fundamental to deciding what remedial measﬁres

are’ needed.

33, Observation well 11-79 also indicates how permeable the rock is and how
quickly leachate can move downward. The flushing water used to drill this hole no
longer reached the surface after a depth of 11 feet. This means that at first the
water came up to the ground surface because the rock and the soil would not let the
water flow through the formation that indicates that water was moving fairly slole
initially, but after 11 feet all the water went gushing out through the rock down-

ward.

34, I have seen no anélysis that has tried to calculate how much Water goes
down into the rock versus how much goes'laterally-through the s0il. On the basis of
my analysis, I have calculated that the majority of the leachate and contamination’

in the Hyde Park site moves vertically downwards into the rock (see p.l10 EXhibit "By,

35, In‘my opihion, the groundwater fiow direction, referred to in the_agreement

as being the northwest (page 5) is inaccurate. The flow is not only in a northwésterly’
~area with flow (in the shallow bedrock zone at' least) movihg weéterly, norfheriy.

and possibly easterly away from the site. a




36. The northerly direction would take the leachate to Niagara University area
approximately parallel'to Bloody Run Creek. The easteriy direction would flow at

a right angle to Blbody Run Creek, beneath what is called New Road immediately north
of the site. The northwesterly direction would take it directly to the Niagara

River.

37. It is very significant that the groundwater flow has been misinterpreted or
nmisunderstood because of its importance in designing -the remedial strategy.

PROPOSED ‘REMEDIAT, ACTION

38, " One of the few definite-commitﬁents in the pfoposed'settlement agreement
is the installation of the overburden barrier collection system, This system
primerily collects the contaminated groundwater moving7laterally into the soil, I
have calculated that there is approximately 200,000 times more contaminated ground-
water going down into the rock than there is into thé_oVerburden. The emphasis
should not be on the overburden barrier system when most of the contamination can
go into the rock and move out throhgh the rock._towards the Niagara River (see p,l7
Exhibit "B"). -

39, From my analysis showing that as much as 200 thousand times as much water
can go down thrcough the rock as moves laterally through the soils, it is my opiﬁion
that the groundwater flow into the rock and out through the rock to the Niagara Gorge
would represent the most significant avenue for chemicals to get through the Niagara '
Gorge and to reach the Niagara River and not by way of BlQCdy Run Creek. |

40, I have also calculated the groundwater velocity and determined that the
velocity of contaminants in the rock will be about 10,000 times faster than in the
s0Oil. o ‘ o ’ '
41, Considering the velocity of the water moving through the rock, it is’

likely that water can go out from the site out to the gorge within a year.

42, I have seen nc data that considers the possibility of these contaminants
being presert along the face of the gorge remote from the point at which Bloody Run
Creek spills over the gorge. | |




43, Therefore, it is obvious that the overburden barrier drain system will not
prevent the most significant release of contaminants. The overflow of chemicals to
the bedrock is the most critical aspect of contamination requiring remedial action

at this site.

44, The possibly proposed bedrock barrier collection system, made up of 11 purge
wells along the west end of the landfill, is intended to remove leachate from the
bedrock and to create a hydraulic trap so that leachate cannot flow past the wells., - -

45, However, the locations of the 11 purge wells in this proposed collection
system are based on the wrong assumption that groundwater is flowing only in a

northwesterly direction,

46, Because groundwater is moving in a northerly and northeasterly direction in
addition to northwesterly, it would be necessary to put wells all the way along the
north and east edge of the landfill at spacings similar to those along the west end

of the landafill.

47, I have calculated that with the additional wells around the north and east
edge of the site, using the same spacings, approximately 60, OOO gallons of leachate
mist be pumped dally in order to collect all of the leachate produced on the site.
Punping this amount of leachate would create a hydraulic trap and prevent water from
flowing past those wells and away from the landfill site. ' -

48. The adequacy of a purge well system and its effectiveness is related to the
economics of that system and the length of time it has to operate, As long as the
wastes are there, chemicals will move slowly out of the‘bottOm of the site. They
must be collected in perpetuity. o '

49, If a purge well is used, considerable dilute quantities of leachate i
(60,000 gallons per day) will have to be collected, transported and treated forever.

50; In my opinion, Addendum I to the égreement is naive in suggesting that the
collection system would be discontinued if water quality from the purge well outféll
meets plume definition levels. This leaohate will necessarily be‘dilute because all
the clean groundwater from around the site is coming 1nto the system to dilute the
leachate. To properly monltor, it is necessary to monitor the groundwater that has
percolated through the waste between the waste and the purge well.

- 8 =




51. My concern that chemicals are in direct contact with the rock and moving away
from the site is reinforced by the data from obserﬁation well 18-79 (see p.2

Addendum Exhibit "B"). The groundwater taken from 50 feet below the bedrock surface
shows, for example, trichloroethylene in concentrations of SOO‘ppb, This concentration
exceeds the 10 ppb plume definition level set for trichlbroethylene (see'pfoposed
Settlement Agreement Addendum I, p. 27). Other hazardous chemicals including benzené,
chloroform and toluene have also been measured at extremely high concentrations at

this well.

52. These toxic chemicals were detected 50 feet below the rock surface and in a
well drilled over 500 feet northwest of the site. This indicates that chemicals have
already moved 50 feet below the rock surface and are moving through the rock to the

Niagara River,

53. I cannot determine how far these chemicals have gone or what the

concentrations are below 50 feet because there are no observation wells far enough

away from the siteQ_ The proposed agreement does not address the collection of

contaminants below a 15 foot level.

54, Placing a 3 foot élay cap on the landfill is only a short termAsolution.
The clay cap does not totally eliminate precipitation from infiltrating.‘ If merely
minimizes the amount of infiltration. Therefore, leaching of the chemicals into the
groundwater will take place over a much longer period of time. o

55, It is my conclusion that the toxic chemicals buried at the Hyde Park landfill
have to be removed from this environment. There are only two alternatives to
consider: either by removal of the approximately 15 acres of concentrated wastes
which could be done in a few years, or the pumping, storing, handling and treatinent
of 15 acres of dilute leachate 5 feet deep every 240 days for thousands of‘years,




56, Given the reguirement to handle over 60, OOO gallons of dilute leachate
daily in perpetuity, it is my opinion that the removal of all the contaminated 5011
and chemical wastes for safe disposal at a properly designed site or destruction

where feasible is the only reasonable option available.

57. Finally, having reviewed the proposed settlement agreement and supporting
technical data, I am of the opinlon that it does noL serlously consider either of the

two options serlously°

SWORN before me at the Town
of Dunnville, in the Regional
Municipality of Haldimend-Norfolk,
this 29th day of June, 1981.

A Notary Pub1¢c;%n and for
the Province of Ontéario.
My Comm1531on is. for life.

¥V Grant Anderson
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Consulting Hydrogeologist

. Profile
Mr Anderson has specialized in applying terrain evaluation, engineering
qaology and hydrogeological principles to solving many earth science prob-
lems. Studies have dealt with regional and delailed impac! assessments of most
wasle disposal practices including liquid industrial, domestic. hazardous, toxic
and sewage sludge wastes. In addition, resource evaluation, dewatering and
route alignment studies have been completed. He has developed a number of
pioneering field techniques which have resulted in the applications of unique
analysis for complex geological systems. Mr. Anderson has presented papers
al a number of conferences across Canada and lectured at universities and
government sponsored seminars.
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1976 — Audit, University of Walerloo, Field Techmques in
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June 17, 1981.

Environment Canada,
Ontario. Region,

55 St. Clair Avenue East
Toronto, Ontario.

MAT 1M2

Attention: Dr. R. W. Slater,
' Regional Director General .

Dear Sir:

Re: Hydrogeological Review of Hyde Park
Landfill - (GLAL 81-73)

We are pleased to submit our review of the hydrogeo-
logical aspects of the Summons and Agreement for the
Hyde Park Landfill,

~-297-4800

I will be out of town for the week of June 22, 1981, but

would be pleased to discuss this review with you later
this week or when I return.

Yours very tru’TyS

GARTNER LEE ASSOCIATES LIMITED

E. Grant Anderson, P.Eng.,
Consulting Hydrogeologist.

EGA:jém
Enclosure.,
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HYDE PARK - BLOODY RUN LANDFILL
| HYDROGEOLOGIC REVIEW

1) GEOLOGIC SETTING OF SITE:

This 15 acret chemical disposal site was developed by excava-
ting and filling pits or cells within glacial silt and clay
till soils. Wastes were dumped in bulk and in 45 gallon drums.
Excavations were made utilizing a drag line type of operation.
Historical airphotos of the site suggest that it was likely a
low wet area with the water table near the ground surface prior
to landfiiling. : -

‘Soil borings carried out by Conestoga-Rovers around the site
indicate that the area is characterized by an upper glacial
silty clay till on surface. Sandwiched between this till and
the underlying bedrock is a weathered bedrock zone intermixed
with sand and till. The depth of the glacial till overlying
the bedrock varies from about 5 feet+ (0.W.-7-78) east of the .
-site to 30 feet (0.W.1-78) north west of the site and 16 feet
(0.W.13-79) immediately west of the site. (See Map A-1 - Ob--
servation Well Locations and borehole logs on following page.)
The elevation of bedrock east of the site is 603.7 feet, '
(0O.W.7-78) west of the site bedrock isconfirmed at 582.4 feet
(0.W.13-79) and north west of the site bedrock is -confirmed at
563.1 feet (0.W.1-78). These data indicate that bedrock under-
Tying most of the chemical fill is at about eTevation 582 feet
or higher by extrapolation between 0.W.7-78 and 0.W.13-79.

Two wells were drilled through the waste. These were wells
0.W.9-78 and 10-78. 0.W.10-78 was destroyed during construction
-and is not shown on Map A-1. However 0.W.9-78 met refusal on
assumed concrete rubble at elevation 580.3 feet and 0.W.10-78
‘hit refusal at elevation 583.2 feet on bedrock. Both of these
well records (attached) indicate that chemical wastes have
been filled in direct contact with the underlying bedrock.

The underlying bedrock is known locally as the Lockport Dolomite.
- At this site, it is about 100 feet thick. It is generally de-
scribed as massive to thin bedded dolomite. The upper 15 feeét

of the rock is very fractured and solutioned cavities are report-
edly common. (Refer to logs of 0.W.11-79 and 13-79). Below this -
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TABLE 1 .
OBSERVATION WELL. INSTALzaTIONS ‘3
HYDE PARK LANDFILY,

WELL e DEPTH OF
CASING GROUND INSTALLATION
ELEV. ELEVATICN BELOW GROUND -

: (feet) .- {feat)
596.99 595,2 : 49.9
. $97.19 596.1 25.2 -
597.77 ‘sgé,z 34.0
596.01 594.5 42.1
596.29 594.6 1 29.3
596.05 | . 594.6 15.2
613.80 612.5 20.8
61408 . 612.4 7.0
610.66 609.2 2é°0
eié.ss‘ sis,l, 29.0
626.20 622.2 28.0
597.94 sgé.é 36.2
- 693,03 -~ ———598.,3 L 16.0 o
© 600.26 597.8 20,5 B
596.03 - '596.6 51.5
596.06 596. 6 29.5
599.14" 596.7 5.5
599,02 596.6 33
' 590.57 587.8 45.4 -
5$90.77 ' ée7.§ 25.0
o 588.5 43.3
588.6 23,3

Well Destroyed During Construction

LOCATION
I OF -
INSTALLATIO

'~Bedzéck
. Overbuxden
. Interface )

‘Bedrock - .

Interface

Overburden

Bedrock

‘Intezface‘_

Overburden
Entefface"

Bedrock

* Bedrock '’
: + Interface

: Gvetbu%den“

Bedrock .-
Interface

Béd:cck' o

‘Inﬁerfécel

Bedrock.

' iﬁ:erﬁace X

'.Bédféck Conn

Interfacé




QW 7--78
From
0 4
{609.7 605.5)
4 4.6
(605.5 604.9)
4.8 5.8
(604 .9 603.7)
.8 8.1
{(603.7 601, 4;
8.1 13.6
(601.4 595.9)
13.6 18
(59549 591.5)
18 20.6

(591.5

To (Feet)

588.9)

Red=brown dry szlty loam w;th clay traces,
no stones 4

Stiff dry silty clay and crushed grey stone

writs68/6"  100/1°

Weathered bedrock fragments in dark grey

coarse sand matrix - no spoon sample

Medium grey,'cca:se grained weathered

‘"dolomite, horizontal beddlng, fracbures and

solution voids

Light-medium grey, medium‘grained'dOIOmiﬁe
£ractured, with pores, horizontal bedding

Light grey, medium grained dolomlgep
horizontal beds, darker horlzontal bands wlbh
dark specks, fractures

Light grey, coazse-medium grained dolomite,
horizontal beds and darker bands, less

- fractured,




ow 1-78

BOREHOLE LOGS AND BLOWCOUNTS

\

_from To (Feet)
6 1.5

.593.4 = 591.9)

1.5 5.0
(591.9 = 588.4)

" 5.0 10.0
s88.4 - 583.4)
- 10 15
(58304 = 57804)
-15 240
(578.4 = 573.4)
- 20 25 |
(573.4 - 568.4)
_ 25 30

(568.4 = 563.4)

30 30.3
(563.4 = 563.1)

36.3 30.8

(563.1 = 362,86) .

30.8 36.5
562.6 = 556.9)

36.5 37.9
(556.9 = 553.5)
37.9  38.1
\355.5 = 555.3)
- 38.1 47.7
5535.3 = 545.7)
47.7 50.2

5345.7 = 543.2)

Blowcountsg

Silty sand, some cinders, 3/4" stone
medium brown to dark brown clay at spoon tip

4/6" 5/6° lo0/6"

Medium brown, stiff siltv clay till, 1/16" =
1/8" stone, some £ill mater‘al, glass, cinders

etc.

' Dark brown to black silty organics, grey clay
Blowcounts 3/6°% 2/6% 2/6°

Light brown silty clay
Blowcounts4/6“ 9/6% 10/6%

. Light brown clay
3lowcounts 5/6% 5/6% 6/6"%

Stiff light brown clay till, some 1/8" stones
Blowcounts 4/6% 7/6° 7/6"

Stiff reddish-light brown clay hlll
Blowcounts2/6' 2/6" 4/6"

Light brown dry clay, with bluish-grey rounded
stones and crushed rock fraqments

Light grey dolomite rock

Dark grey shale with stiff clay, washed coarse
grey sand and dark grey rock fragments
Blowcountss/s“ 37/6° g8lL/6" 50/1"

Grey, coarse grained dolomite, horizon=-al
bedding planes, fractured with solu=icn voids

Clay streak

Grey, coarse grained dolcmite, horizontal
bedding planes, fractured solution voids,
dark grey horizontal and cblicue streaks,
several small clay seams, crystals withi:
solution voids

Grey mediun c¢rained dolcmice, horcizontal
-bedding planes, Zfracszures, sclution voifs,
Mmorce gorous, many nosizgonzal and ctlizus fhin
streaks '

ot e .




- OW 13=79 Date Installed = September 17, 18, 19, 1979
Machine = CME 55 ,
Crew = Joe Jensen, Leo Jensean
Soil Log
Depth (feest)
Sample
FROM 29 NG . § DESCRIPTION
o 1.5 o = Stone cover
1.8 3.0 i S/6/7 Brown and gray silt and fine sand
’ 4 = roots
= odorous
4.9 6.0 2 . 6/10/15 Medium brown silt and fine sand
i with = traces of clay
& : - gravel '
= ¢clean
9.5 11.0 3 . 5/6/6 Medium to reddish brown clayey silt
“ with = black residue
’ - odorous
14.5 16.0 4 5/7/15 Medium brown silt and sand (fine to
L ‘ coarse) = slight odor '
16.2 36.2 - - Bedrock = dolomite
16.2 = 25 solid .
25 = 30 badly pitted
Seams 19.0 - 19.1
o 23,7 - 23.9 |
T e — e e . 28,0 = 25.2 . Lost all water
33.0
NOTES:

- The well pulled up 4 feet when the temporary casing was pulled cut.

The well was driven back down excpet for 18 inches.

The well ‘was

checked to insure that it was in operating condition after this

incident.

At a drilled depth of 25 feet, the flushing water no longer came toO

the surface.

The top of the well was set below gr
interference with private roadway.

Total pipe leagzh installed - 33.9

cund elevacion to elinminatce

Top of sand - 30.0' telow c-ound surface
Top of bentonite plug - 28.5' Ttelcw grzsund suriace
L




oW 9-78
From To (?eet)
0 5 Coarse gravel £ill and black chemical residue
(606.3 = 601.3) '
8 10 Stiff silty clay and black chemical residue
(60L.3 = 596.3Rtzaounts 3/15° 1/3° '
10 15 Soft silty clay, some 1/4° stones, black
(596.3 = 591.3) organic-like residue and light coloured
. sugar=like crystals
counts 9/6% 5/6° 1/6°%
15 20 * Black chemical residue with medium sand,
{591.3 = 586.3) metal barrels
Blowcounts 7/67 31/6"° 1o0qa/27
20 26 ‘ Black chemical slurry with medium sand
(586.3 = 530.33lowcowmts 28/6° 75/5°

26
(580.3)

Refﬁsgl ~ probably concrete rubble




OW 10-78 WELL DESTROYED DURING CONSTRUCTION

From To (Feet)
0 -] Grey gravel
(612.2 ~ 607.2)
5 10  Medium sand with black chemical residue and
- {607.2 = 602.2) © 1® = 147 stones
. Bloweounts 9/6°  11/6°  23/6"
10 18’ Silty gravel with clay and black chemical
(602.2 = 597.2) traces

ks 2/6% 6/6% 3/6%

15 20 »  Sample lost |
(397.2~=-594.2) Blowcounts 2/6% 1/6° 1/6°

20 25 Black medium sand and red-brown clay
QSSZ“% = 587.2)€~wf:§<349/5“ 11/6° 13/6% .

25 29 ’ Rock fragments, till
(387.2 = 583.2) ' '

29 Refusal
(583.2) o




oW 11-79 Date Installed - September 10, 11, 12, 13, 1979

Machine - GME 45C - Augered, Cored, 3 1/2" reanm
Crew ' ' = Roger Logel, Pete Pietrzak
Machine ' = CYE 55 = 6" Ream
Crew - « Joe Jansen, Leo Jensen
Soil Log
Depth (feet) °
' Sample »
FROM  TO Na. N DESCRIPTION
0 0.1 1 §/11/18 Topsoil |
0.1 1.3 1 $/11/15 Fill - Medium brown silt, fine sand
and vegetation :
1.3 1.8 1 S/11/1s Reddish-brown silty clay o
ST (encountered rock at 4 feet -
. augered through)
1.5 4.9 e e Reddish-brown silty clay
T (encountered rock at 4 feet =
augered through) '
4.9 5.9 -- -- _. Rock = cored through
5.9 6.6 2 30/100 Reddish-brown fine sand and silt
' 0.2 ' )
6.6 6.8 2 30/100 Medium brown fine sand and silt
' 0.2 .
6.8 28.0 _ . Bedrock - dolomite -
e s s e o yoids encountered from 7.5 to 7.8 -
10.8 to 11.1
22.4 to 22.6
23.2 to 23.5
NOTES ¢

- The original auger hole encountered rock at 4.9 feet. In an attempt
to get around this, the hole was moved 4 feet to tHe east. However,
the same rock layer was encountered :

- Water was used as the flushing medxum druing the cor1ng and ‘reaming
Operations. :

- The flushing water no longer reached the surface after a depth of
11 fest. | . : :

Top of saad - 21.0° telow ground surface
Tco of bencoﬂlte plug - 19.5° below ground surface
Tozal gipe leangth Lﬂstallnd - 32
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15 foot zone, vertical fractures are less frequent but hori-
zontal fractures (bedding planes) are common for the remaining
vertical distance to the underlying Rochester Shale about 100
feet below the top of the Lockport Dolomite.

In summary, chemical wastes have been deposited in direct
contact with very solutioned and fractured bedrock. The
previously existing glacial silt and clay tills were breached
during drag line excavations prior to filling with bulk chem-
icals and drums. . A , »

2)  GROUND WATER FLOW:

Generally speaking, two ground water flow systems exist at
this site. These are

a) Ground Water Flow in Overburden (Soils)
b) Ground Water Flow in Bedrock

The velocity of ground water movement is defined by V = ki
. n
~where v = velocity ‘
k = hydraulic conductivity
i = gradient
n = effective porosity

The quantity (Q) of ground water movement is defined by Q = kiAo
where A is the cross sectional area of flow.

No quantitative analysis of ground water flow was available in-
the information packet accompanying the agreement. However, pre-
Timinary calculations can be carried out once one has a basic
understanding of flow directions.’ According to the agreement,
ground water flows to the north west (page 5) towards the
Niagara Gorge in the bedrock. No technical data supports this
flow direction. In fact, data indicates that the Tandfill is,-
in fact, located in a ground water recharge area with flow.

(in the shallow bedrock zone at 1east) moving westerly,
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northerly and easterly away from the site. These radial flow
directions are influenced by the Niagara Gorge to the west,

the twin buried conduits to the east and the open canal to

the north. (See Figure 14, page 54 in Ground Water in the
Niagara Falls Area, New York by R.H. Johnston). The location
of the landfill has been imposed onto the "Present Condition"
of the figure. If a cross section were drawn between the
Niagara Gorge, through the site and to the Condu1t the follow-
ing condition would exist.

~ Twin Buried
Conduits

Seepage or
Springs

Niagara
River

Ground Hater Flow Paths

SCHEMATIC CROSS SECTION SHOWING
GROUND WATER FLOW BETWEEN CONDUITS AND
THE NIAGARA GORGE ‘
Not to Scale

It is apparent that immediately below the site, ground water

"~ movement is vertically downwards and radiates both east and
west of the site. This is a typ1ca1 example of a ground
water recharge area. ,

Knowing that the chemicals are deposited directly on .top of :
the bedrock, we can compare the quantity of contaminated ground
water . moving into the rock to the quantity of contaminated
ground water moving into the soil adjacent to the site. To.
simplify the calculation we will assume that flow takes place
through a unit area and that the gradient in the rock and
glacial till is the same. (In actual fact the gradient in

the rock will be greater by at least one order of magnitude
and the total area of flow out the bottom of the 15 acre site
is greater than the area of flow through the side walls of the:
fill around the entire site by a factor of 20. ) Thus the
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quantity of flow in the rock compared to the quantity of flow
in the soil is proportional to the permeability of the rocks
and soil. The permeability of the soil is 10-7 cm/sec and the
permeability of the rock will be at least 10-* cm/sec. There-
fore, at least 1000 times more contaminated ground water would
move downwards into the rock than would move into the adjacent
soil. : '

Even if we assume that the permeability of the rock and soil
are the same (this is the same as assuming clay till under
the site and waste is not in contact with rock) but use the
realistic gradient and area data previously bracketed, we
calculate that 200 times as much contaminated ground water
will move downwards as will move laterally through the soil.

These very basic, but fundamental understandings of ground
water movement are of paramount importance in assessing the
adequacy of any remedial measures proposed at this site.

In a similar manner some very basic célquTatTohs on grouhd 
water velocity reveal that the velocity of contaminants in'
the rock will be about 10,000 times faster than in the soil.

In summary, the chemical wastes are resting on ‘the very per- =
meable Lockport Dolomite bedrock aquifer. Conservative cal--
culations indicate that at lTeast 200 times more leachate will
move vertically into the rock than Taterally through the soil.
Velocity of the contaminants in the rock will be 10,000 times
faster than in the soil. Once in the rock, contaminants will
move through open bedding planes and vertical fractures that -
form conduits for movement westerly, easterly, northerly and
vertically downwards in the bedrock. These contaminants will
eventually reach the Niagara River. o C :

3)  COMMENTS ON PROPOSED REMEDIAL ACTIONS:.

Any proposed remedial concept has to be based on an understand- -
ing of the hydrogeology of the site. We have seen no indication
in the background data reviewed by us that such an understanding

was utilized to conceive the alternative schemes. ’
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3.1 CAPPING OF DRAINAGE SWALES AND PERIPHERAL
AREAS

The proposed capping opt1on genera?]y prov1des for a study

to delineate the extent of contamination in the very shallow
(upper 2 foot) soil zone. Capping will only minimize infil- -
tration of prec1p1tat1on and not totally eliminate it. In
addition, capping may isolate the waste, temporarily from
direct contact by humans or animals. However, there are a _
number of fundamental geotechnical problems associated with
capping drainage swales and lands adjacent to these swales.
These problems are re]ated to the 1ong term integrity of

the cap.

As a first consideration, the foundation conditions over
which the cap is constructed will be variable. The presence
of organic soils (topsoil) is expected in some areas. Since
these soils are susceptible to differential frost heaving --
and under compaction of the cap, differential settlements
might occur -- there is a good likelihood that heaving and
cracking of the cap seal will result. Also, some prepara-
tion of the surface by means of excavation will be required,
necessitating removal-and disposal of contaminated soils.

It is our opinion that capping of swales or. creeks without.
removal of the contaminants will only serve as a very short
term measure to isolate wastes from exposure to animals or
humans. Capping will not prevent release of contaminants

to the Niagara River via the ground water system. In addi- -
tion, the cap itself will be subject to not only frost heave
and settlement problems, but surface erosion of sediments
will occur with time. Removal of the wastes and replacement
with clean fil11 is the only reasonable option to ensure that
contaminants are not released to the Niagara River. :

3.2 CAPPING THE LANDFILL STTE

Placing a three foot clay cap on the landfill is again only.
a short term solution. This cap will not stop the formation
of leachate, but only slow down its production and migration
through the system. Leachate is formed at sites such as this
by the downward percolation 0f precipitation through the
waste. If the amount of prec1p1tat1on allowed to enter the
waste is decreased -- say by a clay cap -- then the leaching
action is slowed and the amount of leachate:produced 1s de-
creased. Thus, it takes longer to completely leach the
landfill. Th1s approach to contaminant control is in con-
flict with the ph1losophy of leachate co]]ect1on
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For -example, it makes more sense to exped1te 1each1ng to .
get all the contaminants out of the site into the collection
system as quickly as poss1b1e in order to decrease maintenance
time and expense. In contrast, capping at the site will
likely result in lower rates of release to the environment.
However, the same amount of waste (loading) will ultimately
reach the Niagara River. Capping of the wastes will only
increase the m1grat1on over a longer period of time. As
such, capping alone is not an acceptable remedial option
since it does not preclude release to the environment. This
is of particular importance when considering very stable
wastes of this nature that easily accumu]ate in the env1ron-
ment.

3.3 OVERBURDEN BARRIER SYSTEM

This proposed option consists conceptually of a tile.drain
located about 10 feet below ground surface around the per-’
iphery of the landfill. Normally, such a system is.required
when leachate springs emanate from the toe of the 1andf1]1
and-discharge to surface waters.

Capping of the landfill is intended to reduce infiltration.
If precipitation infiltrates the landfill at a rate less
than the ground water outflow through the bottom, then
teachate will not. mound and come to ground surface.. Thus,
there would be no need for a toe drain overburden leachate
collection system.. It is a simple fundamental calculation
required to determine this need. The diagram below 111us-'
trates the basic components of the calculations.

=7 <  chemicals /\I.,\,, o
*maym]\"\ o /\"’\ ,\\‘\\ <,
’\" IS /' N
N E 3 y// VA V! N NN
Bedrock —\\7'; N ‘ :E\ Szm/ ’ :: ;57 V\ :;Z\WK\V N\ 7/'

SCHEMATIC OF WATER BUDGET THROUGH.WASTE ,
If QI > QR leachate mounds and comes to surface .
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.QI - the quantity of prec1p1tat1on 1nf11trat1on can be
determined from the rule of thumb used by -hydrogeologists.
That is .12 inches of infiltration on the average over a ,
year would equate to about 1/2 imperial gallon per minute .
(IGPM) per acre of fill on the average. Capping should
reduce infiltration to less than 6" of precipitation or
about 0.25 IGPM per acre. :

QR the potent1a1 quantlty of leachate outflow through theﬂ
bottom of the fill into the bedrock can be calculated using
the formula ~

QR = kiA where k 10'“ cm/seé i

i = 0.5 (recharge gradient)
A = 43,560 sq. ft. (1 acre)

changing the units and substituting into the equation, :
QR = 106 IGPM/acre. It is obvious that the potential leach-
ate outflow will exceed the potential prec1p1tat1on 1nflow

by a factor of 400 times. :

Based on this analysis we can only conclude that the over-
burden barrier system will not be functional in collecting

the most sign1f1cant component of leachate movement away from -
this site. It is of paramount importance that the contam1nants
leaving the bottom of the site be collected as the primary line
of defence to ensure that dioxin is not released to the en- - ..
v1ronment S -

This point can be further emphasized when one considers

the fact that the proposed overburden barrier drain is lo-
cated within natural clay soils outside the fill (see sketch
below and Figure 7 in the agreement). o

SCHEMATIC OF LEACHATE
MOVEMENT FROM CHEMICALS.

AChenncals B o B B e
: ' ~ L SN l )
\ \‘l/\ '\,l ’:'/‘('\ .
~ /0~
o O ‘Drain N NIl N
Yty C]ay T111 NL

\\\

: .\l '\/J\\l\\;\' NI
Bedrock/ A Y 5y

AW)\TV/}'\ WW S R
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Calculations given 1in Sect1on 2 of th1s brief 1nd1cate that
outflow to the bedrock QR is a minimum of 1000 times greater
‘than flow through the soils (QS). This uses a permeability.
in the soil of 10°7 cm/sec and some simplifying assumptions
concerning gradients that give all benefit of doubt to the
proponent (Hooker Chemical). In actual fact using realistic
gradients it can be shown that outflow through the rock
could be as much as 200,000 times greater than flow through‘
the clay t1]1

It could be argued that the clay is very fractured and 10-7
cm/sec is an unreasonable permeability to use in the equat1ons.
If we use a permeab111ty for fracture flow of 10- cm/sec out-
flow in the rock would still exceed flow to the drain in the‘
overburden by a factor of 200, :

It is obvious that the overburden barrier drain system will
not prevent the most significant release of contaminants

to the environment and that outflow of chemicals to the bed-
rock is the most critical aspect of contamination requ1r1ng
remedial action at this site. : S

3.4 BEDROCK BARRIER COLLECTION SYSTEM

The proposed bedrock barrier collection system consists of
about 11 wells drilled into the Lockport Dolomite along the
west ‘end of the chemical fill. The proposed locations are .
obviously based on a wrong assumption of the ground water
flow direction as evidenced on Figure 11 of the agreement
and discussed in detail in Section 2 of this Brief. This
would mean that wells would have 'to be similarly spaced
along the north and east sides of the fill, u1t1mate1y re-
quiring a total of about 30 wells. :

However, an examination of ‘this concept should and can be"
made now based on existing data, prior to ratifying the -
agreement. An understanding of this proposed concept s .
very important and the following diagram illustrates the
essential components of the system that make it work.




-'18 -

Purge
) . , Leachate
P1e?gm$§£;c surface to Treat-: Well
ment _ ‘ :
Plant ) Ch .
o J emicals
T~ .‘\./ \7 )\',,\' . ‘
NNERTRE SN e
\__ . . \/\,,/ / .

SR Clay ti1n . />
)\\,\’)\/\ >

) Vs, ,'\\,\\)
N S\ /Y W)\ /
WA/ NN U;‘
Leachate
Uncontaminated

plume.
ground water o

: ‘l‘l‘i!!f‘!fl._llilfl,'l.,?‘.::i}ﬁ:-,

SCHEMATIC OF GROUND WATER AND LEACHATE FLOW
-~ TOA PURGE WELL

The purge well serves two pr1mary funct1ons It removes
leachate from the bedrock and it creates a hydrau11c trap
- such that leachate cannot f]ow past the we]]

To determine if such a system is feasible, even to consider
. as a concept, some basic calculations can be made. It is
"~ critical to understand the -quantity of diluted leachate. -
that will require collection, handling and treatment.

- To create the hydraulic trap, all water must flow to the

. wells that are within the potential contaminant p]ume; A

" parameter frequently used to describe an‘aquifer s capability
' to yield water is its specific capacity. This is defined as

- yield per unit drawdown and expressed as ga]]ons per minute

- per foot of drawdown. A reasonable spec1f1c capacity for-an

| operating system in the Lockport Dolomite is 0.3 gpm/foot

- of drawdown for each well. If a 5 foot drawdown is required

to insure a hydraulic trap between all wells, then each well-

would have to pump contintqusly at about 1.5 gpm. If 30 ‘

" wells are utilized then thetotal continuous production of..
leachate requiring treatment would be 45 gpm or’ about 65, 000‘
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ga11onscper‘day This would i1l a 1/4 acre pond that ‘is
5 feet deep every 4 days.

There is an inference in the agreement that leads us to -
believe that such a system may have to be operated only
for a short period of time. For example in Addendum III -
Maintenance Program paragraph F of the agreement indicates
that any of the barrier systems can be terminated if.

"a) over a period of four consecutive years no specific
chemical parameter listed in paragraph F of Adden-

dum III has been detected at more than 10 ug/L in 11qu1ds
co]lected by such system or component thereof." -

These criteria may very easily be met on the basis of dilution
alone in the purge well system when one considers that leach-
ate production at the lTandfill is. likely only 1/10 of the . '
total volume of water collected (at the most) by the purge
well system. .These criteria are absolutely absurd at a site:
of this nature when one considers the basic simple alternative
of monitoring the quality of the leachate plume between the.
waste and the purge well. This leads us to believe that this
agreement is based on a very poor understanding of the fun-
damental hydrogeologic sett1ng of th1s site,

We must reiterate that as 1ong as the chemicals are present
at this location, they will sTowly perco]ate to the water
table and migrate.  If a purge well system is used, con-
siderable dilute quantities of :leachate (65,000 gallons

per day) will have to be collected, transported and treated
forever. We cannot emphasize enough that the words forever
or in perpetuity mean just that. There are no short term .
sotutions by lTeaving the wastes at this location and it is
only naive and totally unreasonable to have an agreement
that considers a short term (35 years) maintenance.as an
option. This site if- ‘left in place will require management'
in perpetu1ty

4)  CONCLUSIONS:

Based .on our review of aT] available data 1in add1t1on to the'

‘agreement and subsequent comments the following conc]us1ons
are made. 4
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The Hyde Park Landf111 conta1ns 1arge quant1t1es of
organic chemicals that are among the most toxic of a11
man-made compounds.

These chemicals have been deposited directly on top of

the Lockport Dolomite bedrock in excavations drag]1ned

through glacial clay till so11s

The- Lockport Do10m1te is fractured so1ut1oned and o
generally a very permeable rock format1on that transm1ts o

"large quantities of water very qu1ck1y through it. Move-

ment is through openings (both vertical and horizontal)
that are reported by Conestoga Rovers-to be as much.as
0.3 feet wide. The areal extent of these openings ‘is
reported to be in terms of 3 or 4 miles.

The chemical dump is located over a ground water recharge
area. 'As such ground water potential gradients are ver-
tically down below the site into the bedrock-and sub-
sequently radiate outwards wester1y, northerly and easter]y
from the s1te

The quantity of leachate that can potentially move down
into the rock is 200,000 times greater than outflow into
the soil at a maximum worst case scenario. Giving all.
benefit of the. doubt, the potential quantity of outflow
into the rocks could be as low as 200 times greater than
outflow through the clay soil side walls of the fill. This
illustrates the need to place priority on protecting the. =
bedrock aqu1fer as the pr1mary remedial measure at th1s
Tocation. :

Ground water ve1OC1t1es in the bedrock are about 10, 000
times faster than in the g1ac1a1 till soils.

‘Contamination .of sediments.adjacent to the site appears . -

to be caused by the direct runoff of chemicals from the .

site onto the adjacent -lands and subsequent infiltration

and not by sub-surface movement of contaminants through |,
the soil for the main part. Capping of these contam1nated
soils is considered only a short term measure to prevent -
infiltration of precipitation and isolation from the

human environment. Structural failures (cracking and d1f-‘

~ferential heaving) are inevitable w1th subsequent re]ease o

of contam1nants to the env1r0nment
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Capping of the chemicals with clay is again only an
interim measure which will minimize infiltration of
precipitation-and thus leaching of chemicals from the

“wastes. Considering the very stable nature of these

chemicals and their ability to bio-accumulate in the-
environment, they will still pose a very serious threat
to the env1ronment over a very long period of time.
Capping alone will not prevent re1ease of chem1ca]s

to the env1ronment

The proposed overburden barrier system, which is the

on1y system that is described as a definite requirement

in the agreement, does not appear to serve any useful
function when one considers point (5) of these conc]us1ons
The agreement is lacking in foresight in this particular
area as it is obvious now that emphasis must be p1aced

on protecting the rock

Once organic chemicals enter thé rock they can migrate
quickly for miles unattenuated. This stems from the
fact that water is moving in open cavities much the’
same as water moves through a pipe.

A purge well system concept proposed is i1l conceived on
the basis of a misinterpretation of the ground water flow
system.  About 3 times as many wells would be required to
achieve the goal of hydraulic trap and total leachate.
collection. Over 60,000 gallons per day of leachate con-
taminated ground water would require treatment

The agreement suggests that there is a possibility.of
only operating this purge well system for a short term

on the basis of monitoring the outflow from the system
and then stopping once certain criteria are met. (Section
3.4). This reflects a basic misunderstandingjof the hydro-
geologic aspects of such a system again shedding consid-
erable doubt on whether all parties to the agreement have
a basic understanding of the fundamenta] hydrogeo1og1c
setting.

The agreement ‘indicates that a ma1ntenance period of
only 35 years may be required. In our opinion, g1ven the

-nature of the wastes and the site sett1ng, th1s is naive

and perpetual care will be required.
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Given the requ1rement to hand]e over 60, 000 ga]]ons of
dilute leachate daily in perpetuity, we are of the

~opinion that removal of all the contaminated soil and

chemical wastes for safe disposal at a properly designed
site or destruction where feasible is the only reasonable
option available to all parties. :
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Consulting

o o . o - Engineering
L@E " o o - Geologists and
5@@@'@%@ L i : Hydrogeologists
Tcwomto Buttonville Airport 8 Markham, Dntamo g L3P BJS ] 4’18 297-4600.

June 18, 1981.

Environment Canada,
Ontario Region, -
55 St. Clair Avenue, East,
Toronto, Ontario. '

MAT 1M2

Attention: Dr. R. W. Slater,
Regional Director General

Dear Sir:

Re: Addendum to Hydrogeological Review
of Hyde Park'Landfi]], June 17, 1981

Subsequent to issuing the above noted report-brief we
received what appeared to be the appendix of-a hydro-
geo]og1ca1 report prepared by Conestoga Rovers in the
spring of 1980. We are somewhat horrified that the U.S.
Attorney General's office does not have the report that
accompanies this appendix as it is likely the most perti- -
nent document used in negotiating the agreement from a
hydrogeological point of view. Not having the report,

we have evaluated the appendix -in 1ight of our brief -

and offer the following further comments. o

1) There wds noth1hg in this append1x that woujd chahge '
any of the interpretations, calculations or conc]us1ons
_out11ned in ‘the br1ef

2) The techn1ca1 data contained in the append1x ‘confirms
our calculations and indicates that we have been very
conservative in our calculations and indeed -have given
‘reasonable benefit of the doubt to Hooker Chem1ca1
wherever pract1cab1e

3) Chemical ana]ysiS‘of water samples taken. from the bedrqék
confjrm that this site is in a ground water recharge area .

~continued ..
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with ground water try1ng to move downwards This s
proved positively by vertical gradients downwards of
.57 in the data provided in the Appendix. Considerable
effort is expended in the agreement around whether it
will be necessary to collect contaminated ground water
in .the bedrock from the upper 15 foot zone or deeper.
You need only consider the chemistry of the ground
water taken from 0.W.18-79. This well is about 500
feet west of the site and the well screen is about:
50 feet below the rock surface - The chem1stry is as

follows:
Chlorides (ppm): - . 190
Phenol (ppb). 14,000
Chloroform (pp b) . 1,000
Tr1ch1oroethy1ene (ppb) 500
Tetrachloroethylene (ppb) 900 -
Benzene (ppb) 270
Chlorobenzene (ppb) 1,200
Ethyl benzene (ppb) 370
Toluene (ppbg - 3,200

Sure]y, it is clear that this zone . in. the bedrock, 50 -
feet below the bedrock surface, is extremely. contam1nated
now. This data clearly indicates that all parties to the
"agreement are not fully aware of the facts ‘as they stand -
at this time, otherw1se there would be no dissertations
concerning the "if" question and the "how" cou]d have
- been dea1t with more. d1rect1y

Although there are numerous . technical concerns that we have
regarding both the agreement ‘and the supporting technical data,
our severe time constraints will not permit us to itemize
and discuss them at this time. We have chosen to try and put
into perspective the key factors that must be cons1dered prior
to making a decision on the agreement. ‘Apart from all of the
comp]ex technical 1ssues some very simple facts remain. These
are: _ o ,

a) There are very tox1c organ1c chem1ca1s disposed 1in

direct contact with a very permeable bedrock aquifer.-
Th1s aqu1fer has already started to rece1ve these '

continued ..
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b)

c)

chemlcals at least 50 feet be]ow the rock surface
500 feet away from the chemical dump.

These chem1cals will be removed from the dump in one
of two ways; either by slowly leaching out ‘over the -
next, literally, thousands of years or by physically
removing the entire dump. There are no. other a1ter-"'

‘natives to consider in thxs case.

If it is decided to et them'1each out over the next’
thousands of years, the chemicals will def1n1te1y
reach the Niagara River unless intercepted by a ° ,
purge well system. Thus, very Targe quantities of
dilute ]eachate would have to be treated forever.,

No matter which of the two alternatives noted in (b)
are chosen, the .end result has to be the same. The
chemicals have to be removed from this environment.

You can either get them by removing 15 acres-of con-
centrated wastes which could be done in a few years or
you can pump, store, handle and treat 15 acres of-

dilute leachate 5 feet deep every 240 days for thousands"'v

of years. These are the only choices ava11ab1e

_Hav1ng reviewed the agreement and support1ng techn1ca] data

we are of the opinion that it does not seriously consider :
either of these opt1ons and as such shou1d not be rat1f1ed o

Respectfully submftted,

GARTNER LEE‘ASSOCIATES LIMITED |

Mod £

Grant Anderson, P. Eng.

OéA 20

Cdnsu1t1ng Hydrogeologlst.
Principal.

'EGA:Jcm




| Exhibit "C"
List of Materials Reviewed by Grant Anderson:

Federal Complaint in' U.S. vs. Hooker et al.  Civil Nd. 79-989
(Hyde Park Landfill), " ' ‘

Proposed Settlement'Agreement, Stipulation and Jﬁdgement‘

Approving Settlement Agreement.
Comments on Proposed Settlement Agreement.

Respbnse to Public Comments On the Stipulation and Judgement

Approving Settlement Agreement.'

Excerpts frqﬁ Mead Report by Fred C. Hart aﬁd Company -
-11. Hyde Park Dump -pp 40-69 Co

Sampling locations, Health Effects, Environmental Effects,
Management Status, Hyde Park Chemical Landfill, Oct. 17, :1978,
‘Toxic Substances Coordinatiﬁg Unit pp. 3 - 5, reference}'   ‘ '
Mr. Charles Goddard, Div. Qf:Solid Waste Maﬁagement,7N.Y.-State'
Dept. of Envir. Cons., 50 Wolf Rd., Albany, N.Y, 12233, Ph.
AC 518-457-6605. S '

Hyde.Park.Chemical Landfill, Niagara Falls,_Newaork;
. Information Dossier 78.13,’O¢tober'17,,1978, Toxic Substarices
“Coordinating Unit, Division of Pure Wéters3 Néw York'State
Department of Environmental Conservation, 50 Wolf Road,
Albany, N.Y. 12233, |

iHyde Park, Hydroscience (Repprt HK:iSO)'_

'Letter and Analyses ) S o I
From:John C, Mahon, P.E,, RegionaI Fngineer, Water/Solid Waste
Program ] o S R
To: Mr. Thomas Johnston, Hooker Chemical and Plastics Corp.,
345 Third Street, Box 728, Niagara Falls, N.Y. 14320
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11,

12..

13.

14,

15,

16.

16.

17.

18.

~Memorandum from NY State Dept. of Environ. Conservation
- To Mr. Beecher From Paul Foersch, Feb, 6, 1979, B

Sheet entitled Issues in Responses that Must be Answered.

Hooker Chemlcals and Plastics Corporation, Hyde Park

Landfill, Form N45 s/80, Letter to Mr. John Judy, July 30 1971
from Ernest R. Gedeon, Exhibit "A" Letter to John Judy, Re: :
Unsatisfactory Operation of Hooker Disposal Slt , Town_of

Niagara.
Assorted Newspaper Clippings.

Letter of Oct. 24, 1979, Re: Iﬁformation Submittal Regarding
TCDD Contamination of Soils in Drainage near the Hyde Park:
Landfill. To Chief, Office of Toxic’ Subst ances, Reglon 1T,
USEPA Edlson, N.J. 08817, '

Letter and Analyses from John C. Mahon to Mrs Joén E, Gipp;

Councilwomen, Nov., 2, 1979.

Letter to Mr. Raymond Tyson, Nlagara Gazette from John R Komansky,
H.E.W, Jan 7, 1980 TA 79.22.

Niagara Frontier, Inactive Waste Disposal Sites, Hyde'Park
Landfill, Bloody Run, 102nd Street Landfill, "S" Area Landfill,
Site Condition and Proposed Remedial Action,vFebﬂ 6, 1980, Prepared

by Frank D. Neruda, U.P., Special Environmental Programs,

United Steelworker of America, Letter of March 19, 1979 to
Anthony Ruhlwin, M.D.; from Michael J. erght M.S. and
Christine Oliver, M.D., M P.H.

Memo to Rae Tyson from Jim Green, Oct. 12, 19795 letter to Mr,
James Green from Rae Tyson, October 10, 1979, Hooker’Chemical'

News Release
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20,

21.
22,
23.
24,
25,
26.
27.
28.
29.

30.

31.

Letter to Patrick J. Berrlgan from: Phlllp J. Landrlgan HEW,
Sept 13, 1979, ' ' '

Telex from'Rae'Tyson.

Memorandum, Nov. &, 1955, J. Wilkenfold, Study of Residue

Disposal System, marked Confidentialfv

Niagara Frontier Inactive‘Waété.Disposal Sites, Hyde Pérk/”'
Bloody Run, S-Area‘and 10snd St., Site Condition and. ‘
Proposed Remedial Measure, Feb. 6, 1980, Franc1s D. Neruda;‘

Town of Niagara ledger, p. 21, 1955 date put‘iﬁ ledger.f

~ Site Study, Bloody Run, Jan 1979, 978- 538 by Conestoga— -

" Rover & Assoc.

Letter to Mrs. Joan E, Gipp re: Roosevelt Drlve - Hyde Park
Development ~ Lewiston (T), Nov. 2, 1979.

Letter to F.T. Olotka from Frank Echelberger, Subject: Air -
. Sampling - Hyde Park Landfill, Sept. 25, 2979, ‘

Niagara Couhty Health Department Memorandum,gJuly 10,,1979

- To Mr. Stand Gubner from Mr. George Amery.

Application for Treatment or Disposal'of4an Industrial or
Hazardous Waste Stream, Hooker Specialty Chemicals, Sept. 10,

Niagara.County Health,Dépt.lMemorandum; May 17A 1979 to

Robert Armbrent from Ernest R. Gedeon Re: Appllcatlon for

iCertiflcate to Operate Source at Hooker Chemlcal Co

Letter to Robert Armbrent‘from G.M. Dworzanski , Aug. 29, 1979,

of Toxic Substamces. ' Also Copy Stamped '"Received Oct, 26."

1979.

' Certified Letter, Oct. 24, 1979, From P.0. Nees to Chief, Office




32.

33.

34,

35.

36.

37.

State of NY Conservation Report, Water Resource Comm., Ground

.Water in the Niagara Falls NY. Area with Emphaéis on the

Water Being Characteristic with the Bedrock by Richard H.
Johnston, ' '

‘Vérious Chemical. Analyses, Appendix A,, Stratigraphic Logi and

Comments, Soil Sampling Stations in Bloody Run and North of
Hyde Park Landfill. -

Table 4, Hyde Park 2nd Phase Organic, Date,Sémpled Jan 26,.1979..’

Appendix B, Priority Pollutaﬁt”Analysis of Soil Sampies Collected

for Bloody Run and Niagara Gorge.
New York State~Dept. of Health, Results of Examinat ion.

State of New York Dept., of Health, Memorandum, Sept..15;v1978,

To Dr. Leo Hetling from Dr. Art Richards.




UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF NEW YORK .

UNITED STATES OF AMERICA, .
THE STATE OF NEW YORK,

Plaintiffs,
- vs - | L Civil Action No: 79-989

HOOKER CHEMICALS & PLASTICS CORP.;
OXY CHEMICAL CORPORATION; HOOKER
CHEMICAL CORPORATION; OCCIDENTAL .
PETROLEUM INVESTMENT CO.;,OCCIDENTAL:‘
PETROLEUM CORPORATION; THE TOWN OF
LEWISTON; THE TOWN OF NIAGARA; .
(Hyde Park Landfill),

Defendants.

AFFIDAVIT

I, DOUGLAS J. HALLETT, a resident of the Township of
West Carleton, Province of Ontario, 'make oath and say as
follows: i .




1. I have been employed by Environment'Canadavfor 6.5
years, presently I am the Senior Adviser} Scientific Programs,
Federal Department of the'Environment, Ontario Region‘and a
Research Scientist with the Canadian Wildlife Serv1ce, Federal
Department of the Environment . - My research respon51b111t1es
include investigating previously unknown contamlnants in the
Great Lakes Food chain. Presently I am Chairman of the".
Federal Interagency Committee on TCDD and other chlorlnated
dioxins and furans and have been. a member of various ,
International Joint Commission Great Lakes Water Quality Board
Committees on environmental contaminants for over 5 years. 1 A
have published over 37 scientifictpapers on environmental
contamlnants analysis, tox1cology, and env1ronmenta1
51gn1flcance and made over 75 presentatlons at 501ent1flc
conferences and synposia on env1ronmental contamlnants
vmatters. (See curriculum v1tae annexed hereto as Lxhlblt

"A" and made a part hereof. )

2. This affidavit was prepared in response to. the . =
request of Pollution Probe and the Canadlan Env1ronmental Law A
Association for my professional evaluatlon of certaln
scientific and technologlcal aspects of the settlement
proposed for the Hyde Park landfill 51te by the . Partles (Civil
Action No: 79-989). I am making thls affldav1t in my:
professional capacity and not as a representative or employee
of the Canadian government However, thls affldav1t is made
with the full knowledge and perm1551on of the Department of

Env1ronment.

3. I have reviewed the January 19, 1981 Stlpulatlon'n
~and Judgement of this Court Approv1ng Settlement Agreement,
the April 3, 1981 Government response filed in this Court to
Public Comments on the Stipulation and Judéement'ApprOVing




Settlement Agreement, the comments of the Ecumenical Task
Force, the original complaint filed by the Environmehtal
Protection Agency, all filed in this Court, and other relevant

data in coming to my conclusions.

4, lnvDecember 1980 a report of my research.cohcernihg
the discovery of 2,3,7,8 tetrachlorodibenzo-para-dioxin .
(hereafter referred to as "TCDD") 'in Great Lakes reSident fish.
eating birds (Herring Gulls) was released by the Canadian ‘
Department of Env1ronment and reported through the Department
of External Affairs to the U.S. Department of State.
(Appended as Exhibit B and attached hereto). ’

.5, Only 2,3,7,8 - TCDD was found of a poss1ble 22

tetrachlorodlox1ns.

6. 1In 1980 concentrations of TCDD ranged from 43 to 86
ppt (parts per trillion fresh weight Herring Gull'tiSSue)'ih
Saginaw Bay Herring Gull colonies, from 44 to 68 ppt'in'Lake
Ontario colonies, and from 9 to 14 ppt in colonles on the

other Great Lakes.

7. Levels of TCDD in archived Lake Ontario Herrihglf
- Gull eggs collected in 1971-72 ranged from 800 to 1200 ppt
TCDD concentrations declined at a constant rate in Lake
Ontario Herrlng Gull eggs collected from 1974 to 1980 falllng
10 tlmes in concentratlon from - 502 ppt to 68 ppt.

8. It was concluded from this study that the two areas
1where TCDD levels were elevated (i. e. Saglnaw Bay 'and Lake'
Ontarlo) were closely associated with the past productlon and -
disposal of 2,4,5 - trlchlorophenol wastes. Although many
chlorinated dioxins similar'ln structure to TCDD are created
in chemlcal processes such as the low temperature (less than
700°C) incineration of - 1ndustr1al waste and municipal. garbage




the specific compound 2,3,7,8 TCDD is a characteristic
undesirable by-product in only one industrial.process, the
production of 2,4,5 - trichlorophenol from 1,2,4,5 -

tetrachlorobenzene;

9. Hooker Chemicals and‘Plastics Corporation at
‘Niagara Falls, N.Y. (hereafter referred to as HoOker)“Was the
only knoWn major producer of 2,4,5 .- trichlorophenol in the
Lake Ontario Basin area. (U.S. EPA report'600/2480f197, '
1980). ’

10. The decllne of TCDD observed in. Lake Ontarlo
Herring Gulls starting in 1974, coincides w1th the cessatlon

of 2,4,5 - trlchlorophenol productlon by Hooker in 1974

11. TCDD levels have been reported_to beﬁdetectable
(over 5 ppt) in SQme’species of Lake Ontario fish‘collected,in,
1980. 1In July 1981, enough data wili,be availablevto assess |
whether or not Lake Ontario fish contain levels of TCDD;at',
levels high enough to be considered a health hazard. '

12. TCDD, mlrex, andCt'and B-BHC" '(lindane_
derlvatlves) are all present in the Hyde Park landflll sxte as
well as chlorobenzenes, chlorotoluenes, and thiodan or o
endosulfan. Re51dues of all of these compounds have been

,found in the Lake Ontario ecosystem.

l 13. Mirex, and BHC's along with TCDD are of particular.
| 4nv1ronmenta1 concern because of thelr ablllty to bio- '
oncentrate in aquatlc food chains. These compounds’
concentrate in the fat or lipid of algae, 'increasing in
-doncentratlon in fish eatlng algae, and ‘further 1ncrea51ng 1n
ish eating fish. Large carnlvorous fish and Herring Gulls

represent the top of the Lake Ontario food chain and have
] .




biocaccumulated some of the highest concentrations of these
compounds found anywhere.  Humans are also ultimately at the
top of this food chain and bioaccumulate these residues after

consumption of contaminated water or fish.

14, TCDD and mirex res1dues in Lake Ontarlo can be ‘
traced directly to the manufacturing and dlsposal act1V1t1es
of Hooker as the major source of entry into Lake Ontario.

15. Mirex is known to have been manufactﬁred in‘tﬁe
Great Lakes Basin area only by Hooker at Nlagara Falls, N. Y.
The only other source in the Lake Ontarlo area, con31dered to
be relatively minor, has been traced to a deposit of_mlrex‘ln
the Oswego River at Armstrong Cork Company. This COmpany‘
putchased a quantity of mirex, but did not use the substance

in its products.

, 16, TCDD'might appear to be a very mindr,residue,in tﬁe 3
- Hyde Park landfill sites. .Ip'is present in the 3300 reported‘
tons of "still bottoms" from'the'Z 4,5 - trichlorophénol
productlon (pg. 9, Summons and Complalnt for InJunctlve
Relief). ’

17. However, TCDD in my opinion is the chemical’of
greatest concern in this landfill because it. is much more-
toxic than any of the other'chgmicéls of concern in this dump
site. TCDD is 100,000 to 1,000,000 times more acutely toxic

than mirex or the BHC - lindane derivatives.

18. TCDD, mirex andOL—and B-BHC's are all known
mammalian carc1nogens (cancer- cau31ng agents (IARC, 1974))
_ However, while recognizing ‘that the other contaminants are
also present in the Hyde Park landfill are: hazardous, TCDD in
my opinion deserves prlmary attentlon - |




19. TCDD is a known mammalian carcinogen.(Kociba; R.J.,
Keyes, D.G., Beyer, J.E., Carreon, R.M., Wade, C.F., '
Dittenber, D.A., Laknins, R.P. Frauson, L.E., Park, C.N., .
Barnard, S.D., Hummel, R.A., and Hamiston, C.G. Toxicol App1;<
Pharmacology. Vol. 46., pg 279-303, 1978),a teratogen (causes
birth defects) (Courtney K.D. ahd'Moore,'A.,‘Tokicol..Appl"
Pharmacology. Vol. 20., pg 396—403, 1971), and a weak mutagen.
(Wassom, J.S., Hugg, J.E., and Loprieno, N. Mutation
Research. Vol. 47., pg. 141-160, 1977/1978). '

20. It has the highest-acute.toxicity of any industriai
contaminant produced having an acute lethal .dose which kills '.
50% of all animals exposed ranging from 600 ppt in gulnea plgs_
and 70,000 ppt in rhesus monkeys.

21.. On feedlng first generatlon rats at rates as’ low as
10 ppt TCDD per day chronic reproductlve effects 1ncludlng
decreased litter size, increased numbers of stillbirths, and
altered growth occurred in the second and third:generationlj'
rats produced sequentially from the first generation which .
were‘dosed_of the lO'ppt/day rate for 90 days.v Chrohic>'
toxicity due to low dosage exposure to these compocnds over
periods as long as 30 u>40 years, or duringekey'periods of
development in chlldren or neonates 1is the prlmary

toxxcologlcal concern.

22. Prior to the decline of TCDD and mirex. residues'ih
Lake Ontarlo Herring Gulls (which exactly: parallel each other
and coincide with the cessatlon of productlon of these
substances by Hooker Chemlcal.Co.), these blrds were

experiencing reproduction rates 80-83% below normal.




23, Toxicological symptoms.of'organochlorihe poiSoning
caused by these two potent chemicals and/or others such as
chlorinated benzenes and certain PCB isomers were also
observed. These include porphyria (a liver disease
specifically caused by organochlorines) chick edema disease,
and teratogenic effects (blrth defects) such as cross bills in.

gull chicks.

24. Other re81dent flsh-eatlng blrd species had become
absent entirely from the Lake. Ontario area, These species
exhibited greater sensitivity to organochlorine‘cohtaminants'
than Herring Gulls and could.not‘reproduce at ell," |

25, Contrary to argument that TCDD is insoluble in
water and will not move in underground aquifers or aboveground
streams, TCDD is soluble in water at concentrations of 0}20
ug/L to 0.60 ug/Lvor 200 to 600 parts per billion. (Isensee;
‘A.R. and G,E, Jones. Environ. Science and Technology, Vol. 9., -
pg. 688 to 672, 1975.) Therefore, TCDD 1is sufflclently ‘:
soluble in water that significant amounts can be mobilized in
ground water and surface water. Evidence for this phenomenon.‘
is visible where TCDD has been mobilized to the‘eXtent’that
concentrations reach as high as 200,000 ppt in Bloody Run Creek;
sediments., Water from Bloody Run Creek Wthh has been and con--
tinues to be contaminated with TCDD has reached the Niagara
River and Lake Ontario. ) o

26. None of the estlmates of the . tox1c effects of TCDD
take into account that TCDD may potentlate the toxic effects
of other contaminarits present in the site ‘'which are leaching
as well. (TCDD has been shown to promote the formation of
tumors in animals previously exposed to carcinogens (Pitot,
H.C., T. Goldsworthy, H.A. Campbell, and A, Poland. Cancer -
Research, Vol. 40, pg 3616 to 3620, 1980). None of the
estimates of toxic effects of the chemicals in the landfill
_ site, particularly TCDD and mirex, take into account that
‘these chemicals might have synergistic effects with: other : -
environmental contaminants present in the Niagara River or

Lake Ontario ecosystem.




27. TCDD is readily soluble in the basic toluenes, and
lesser chlorinated benzenes known to be present in the Hyde
Park landfill site. The mixture of TCDD with these chemicals
will enhance its solublllty in water and therefore enhance its

mobilization in aqulfers, and surface water,

28. Hyde Park is the 1argest‘known,deposit of these
"trichlorophenol still bottoms" in the'world, a reported 3,300
tons. (Summons and Complaint for InjunctiVe Relief pg.9).
TCDD is present as an undesirable contaminant in the
production of 2,4, 5 -strichlorophenol from_i}2,4,5,v
tetrachlorobenzene. TCDD is removed or‘"cleaned"vfrom the -
product prior to the subsequent use of trichiorophenoi'forvthe
manufacture of herbicides such as-z 4, S - T or disinfectants
such as hexachlorophene. This is accompllshed by stirring the
trlchlorophenol reaction mlxture with organlc ‘solvents such as,
toluene. which are then decanted and subseqently dlstllled
leaving a re51due ‘of "still bottoms" contalnlng extremely hlgh

concentrations of TCDD.

29. Such "still bottoms" have been‘estiméted‘to'cOntsin
as low as 40 ppm (parts per million) of TCDD (Vertac Inc.,
Jacksonville, Arkansas USEPA 600/2-80- -197, 1980) and as high
as 400 ppm TCDD (T. Whlte51de, The New Yorker Maga21ne,’1979);

30. . The Hyde Park landfill therefore contains an-
estimated minimum deposit of 3,300 tons X 40 pPpm = more than
264 lbs of pure TCDD., ' In my view the more reéliStic estimates
range about 2,000 lbs (T. Whiteside, The New Yorker Magazine,
1976). ' ‘




31. The total amount of.mirex'calcuiated.to~be present

in Lake Ontario today including all sediments,.the water

column, fish and biota is only 2,000 to 3,000 kg. (R. Thomas.
| International Association of Great Lakes Research, 1981, NYS
1978} PLURAG 1978). Mirex and TCDD bioaccumulate from'watef
into fish and Herring Gulls at roughly the_éame rate |
(apptoximately‘lo,OOO times). The relative concentrations of
TCDD are approximately 100,000 times lower in fish and-Hefrihg
Gulls in Lake Ontario than mirex levels. TherefOre,.the |
estimated total amount of TCDD that has entered -Lake Onterio
to date is oniy between 30 to 300 grams or rbughlyubetween‘l

ounce and 1 pound of TCDD.

32, This small amount of TCDD has resulted in
‘bicaccumulation of 1evels as high as 1200 ppt in 1972 Lake

Ontario Herring Gulls.

33. With present technology it is just‘berely'possible
to routinely measure raw water .and drinkinngater for the .
presence of macro contaminants such as mirex and. PCBs in Léke.‘
Ontario at concentrations of 1 ppt. Using a conservative
bioconcentration factor of 10,000 to 100,000 for TCDD from
water to'Lake‘Ontario fish and gulls (presently at 20 to 50
ppt) one can estimate a present Lake Ontario water
concentration of 1 X 1074 to 1 X 1075 ppt. It is
impossible to measure TCDD (or determihe'the direct ‘
biological effectS) of such concentrations at thls time.
However, that is not to ‘say that because we cannot measure ﬁhe'
presence of TCDD at thls time in water does ‘not mean that 1t
does not pose a hazard at this time. Extrapolatlons of
measurable concentrations in biota such as Herring Gulls and
fish will provide our best available estimates of water

concentrations for some time to come.
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34, Of utmost concern is that if one shovel full'(3 1bs
or 1200 grams) of the 3,300 tons of "trichlorophenol still
bottoms" containing TCDD were mobilized into the Niagara River
over as short a period as 6 months, the levels of TCDD 1n the
water column and biota of Lake Ontarlo would likely be .
elevated between 10 and 100 times the present levels. Levels
in Herring Gulls would. likely surpass‘the 1972 réCord’of 1200
pPpt and reproductlon would begin to fall as it did in the past
It is presently uncertain whether existing 1eve1s of TCDD in Lake'
Ontario fish are safe for human consumptlon '

35. Bearing in mind the extreme danger presented by the
migration of these chemicals from this ‘site, what can be done

with the existing landfill?

36. First and foremosh the TCDD in thlS site 1s,'1n my
opinion the most. potent toxin present. Relative to ‘the R
proposed settlement, in determlnlng the extent of mlgrationvof
TCDD deposited in the Hyde Park site by problng for traces,'
the presence of TCDD cannot be predicted by analys1ng for a |
surrogate chemical such as trlchlorophenol or o
hexachlorobenzene., The ratio of TCDD to trlchlorophenol or"
hexachlorobenzene in the still bottom wastes is unknown '
Trichlorophenol is far more soluble in water and w111 be .
mobilized in water at a much hlgher rate, is. far less tox1c‘
than TCDD; and is known to have entlrely dlfferent properties:
than TCDD in soils, and agueous ecosystems. ' '

37. Therefore, the absence er presence'of
trichlorophenol or hexachlorobenzene in these probes.will'not"
in any way accurately reflect the presence or abseneehof ICDD.
TCDD is of utmost concern and should be analysed as TCDD.




- 11-

38. The landfill site will remain extremely hazardous
far longer than the 35 yeérs‘indicated in thelpresent
agreement and‘may survive as a threat to the environment
indefinitely if left untreated. There are no distinct
microbial degradation routes known for either mirex or TCDD.
Nor would these chemicals be subject to ulta violet
irradiation (sunlight) or sufficient heat to break them down
into less toxic forms while they are buried in the landfill'

site.

39. The bulk of the chemicals at Hyde Park, if.not
removed, will persist indefinitely with the exception of a
~small percentage that may continue to leach 1nto the Niagara

River if the site is not properly contained.

40. The chemicals in this site; particularly TCDD must
be regerded in the long~term as ‘extremely hazardous. In
addition to being extremely toxic, TCDD is also a carcinogenl,
a teratogen and a weak mutagen. Mirex and oL~ and B'BHC‘sre
also animal carcinogens. Carcinogenicity, teratogenCity and

mutagenlcity are also the properties of concern for human

exposure to radionuclides’ (BEIR The Adv1sory Committee on thev.~

Biological Effects of Ionizing Radiation,'"TheiEffects.of
Populations of Exposure to Low Levels of IoniZingoRadiation"
National Academy of Sciences; National Research Council }A
Washington, D.C., 1972) and are the reasons for the exten51ve
precautions being taken for the dlsposal of radioactive

wastes.

41. The pr1nc1ples for containment of the chemical in.
this site should therefore be the same as those for ‘
radloactive waste if containment of the waste is the chosen
plan of action. . The US Nuclear Regulatory Comm1851on Proposed
Criteria call for impervious containers and sites which are -
stable from erosion or earth quakes for a least:10007yéars;'
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42. Radioactive waste siteS»and_COntainers are chosen
to minimize possible human tampering with the'cohtainmeht as
well as to minimize environmental erosion.  Provisions must
ensure that extremely hazardousvmaterials such as TCDD. and
mirex in the Hyde Park landfill site} be_not'mishandled by
fqturé generations who could expose themselves and Ldke o

Ontario to-a serious situation.of chemical contamination.

43. At the present time the toxic contaminantslére n@t _
in a contained impervious to’ the environment and are ih_a,Site
which could be readily tampered with by present and.futdre

generations.

44. An impervious container should be developed
immediately for containing the leachate presently beihg

removed from the site.

45. -The bettér_long—term optién is to destroy tﬁe’

chemicals in the landfill.

46. Of the chemicals known to bé preséntgin the site,
TCDD and mirex are the most stable to'ihcinerationlﬂ At
temperatures of 800°C TCDD is_stable for_20 Séébndé, Miréx,
being used és a fire retardant, is heat résiétantibut bréaks

down in heat more readily than TCDD.

47. Incineration of organochlorines at témperatufeél»)
lower than 700°C or procedures using extremely short rééidence
times in £hé incinerator will simply vdlataiizenthe chemiqalé“
into the atmosphere for deposition elséwhere; or will create

additional potent toxins such as other chlorinated dioxins.
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48, Several industrial incinerators are available  in
the U.S.A. which will effectlvely 1n01nerate these

organochlorlnes.

- 49, Organochiorines»ahd contaminated earth can-also be
incinerated efficiently in rotary kilns such as cement kilns

at 2000°cC.

50. TCND and related compounds can also be degraded
chemically by oxidative degradation with ruthenium tetroxide
although this technique has never been appliéd to TCDD on-a

large scale.

51. 1In conclusion either the TCDD and other hazardous
chemicals must be removed and’ enclosed 1n an’ 1mperv1ous '
container and maintained 1ndef1n1tely in a fashion 51m11ar to
radiocactive waste or, better, destroyed,through available
incinerators or kilns which haveé been checked and proven to
destroy TCDD and the other organochlorine contaminants in this

site.

" SWORN before me at the City
of Toronto, in the Municipality

of Metropolitan Toronto, this

X5 *d3ay of June, 1981.:

37;#1/ v/ x@/

A COMMISSI%NER Cch
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ABSTRACT

"Pooled samples of‘lO Herriné Gull (Larus argentatgs)ux
vyygs collected ln‘l980 from eachvof 12 colonies scattetedc |
_throughout the Great Lakes and one colony on the Atlantlc
Coast in the Bay of Fundy were analyzed by hlgh resolutlon gaa'
chromatography/low resolutlon mass Spectrometry for
tetrachlorodibenzo-p-dioxin isomers. Only 2,3,7,8~TCDD was
found. It ranged from 43 to 86 ng/kg in Saginaw-Bay colonies,
from 44 to 68 ng/kg in Lake Ontario colcnies; and from 9 tovl4e‘
ng/kg in colonles on the other Great Lakes. The Bay'of Fundy:
colony had a level of approx1mately 3 ng/kg. Leyels-cf‘TCDb
in archived Lake Ontario eggs collected 1n l97l—72-were in tﬁe"
order of 1 pg/kg (ppb). ~ TCDD levels decllned exponentlally in-

‘Lake Ontario eggs with a half llfe of 2 2 yr from 1974 1980
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.Ultra-tra¢e,quantities ofAchlorinaﬁéd:dibehzo-p¥'
dioxins have recently attracted the attention of analytical
chemists and toxicologists due to the_extreme toxicity of Ehe_
2,3,7,8—tetrachloro—isomet, hefeinaftét referred to'as TCDD.
TCDD has beeh recognized in Europe and North America és aﬁ_
ultra-trace (ng/kg) contaminant  in soils,jsédimehts;_plahts
and animals; It is particulérly found in "areas SQBjected to-
production, industrial accidents or industrial disposal,ofir
2,4,5¥trichi§rophenol used in.the formulation ofvherbicides
2,4,5-T and fenopfop and the disinfeétant.hexachlorophené,
Examples inciude Seveso,iltaly (1, 2), the Love Canal éﬁ ‘
Niagara Falls, N.Y. (3) and Saginaw Bay near‘Midlahd;Michigan
(4). TCDD pérsiéts and bioaccumulates in-ecpsystems'which.r
have been subjected to repeated dosages of herbicide... |
fo;mulationé such'ésvsilQex or Agent Orange, which contain
2,4,5-T (4-6). Examples include,rangeiand studies (4),
experimental plots, including U.S;:airforce.bases'(S),and
South Vietnam (6). TCDD has also been found in actiQaﬁed
sludge and flyash (7) although in low relatiVe émounﬁsz(xﬁlo%)
to other TCDDlisomers. Other TCDD isbmers haVe'hdt been found.

to be present in environmental samples.

There has been, however, no systematic study of TCDD
contamination in'aquatic ecosystéms; in which organochlorihe.v
contaminants often accumulate<to'high levels. Herring Gulls

have been used successfully as indicators of:organoéhlorihe
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contaminants in Great Lakes aquaﬁic eqosystems (8, 9, 10). An
early attembt in 1973 to Eind'chlorinated dibenzodidxiﬁs in
Herring Gull eggs was unsuccessful (11). HoweVér, uncénfirmed
reportS'on‘the finding of TCDD in Lake Ontario fish prbméféd
us to analyse Hérrihg Gull eggs from the Gréat‘Lakeé'for TCDDQ
and‘other tetrachloro dioxin‘isomers recenfly developed, usihg

more sensitive techniques.

We report here the levels of 2,3,7,8—TCDD deﬁérmihéd
in pools of 10 eggs collected in May 1980‘from Herrihg Guil
‘Colonies in each of the Great Lakes,(Fig.'l): twé in L,
Superior, oné in L. Michigan, three in L. Huron; two in 
L. Erie, and four in L. Ontario,Aincluding one colony iﬁzhorth
central L. Ontafio for which arcﬁived samples wefé availableA
retrospectively to 1971, and one colony on the-AtIantid'coast
in the Bay of Fundy.‘ A pooled sample of breast ﬁuécle froszi;
adult Herring Gulls from SaginawiBay was also~ahalysed._“
Samples were analysed'for TCDD iéomers by_high—resolution
capillary chromatogréphy/low resdldtidn massfspectrometryA(l2){

.All Herfing Gull egg and muséle sampleé analySed
contained detectable levels (> 2~-3 ng/kg) of TCDb,(Tablé ).
No other compounds present demonstrated-the corréct»ion N
abundance ratios for m/z 320,'322>and 324, cbarécteristic of
the molecular ion of TCDD isomers. The identity of TCDD was:

determined by retention time of an authentic standard Qnethree
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different‘capillary columns (meﬁhylsilicone, SE-54 and QV-17).
On all three columns, TCDD was weil—fesolved from the
1,2,3,4~; 1,3,6,8-; and 1,3,7,9—TCDD isomers. TCDb isomer
interfefencés with 2,3,7,8-TCDD on methylsilicéne and 0OV-17
columns are completeiy différent.(l3). Since‘only onehﬁeakni-
was present in the TCDD region df_the chromatogram_fpr'at
least one (usually all three) of the ions mea$dréd, thése3
résuits constitute isomer specific analysis oflgréat
cergainty. High resolution mass.spectral analysis_(resblution
20,060, 10% valley) confirmed the structure of TCbD. This
degree‘of resolution is twice tﬁét'required to distinguish
between TCDD and tetrachlérobipheﬂil—methyl ethers,‘or
tetrachlorobenzyl¥ phenyl ethers, Which_have'the same
molecular weight andlion ébuhdance ratios, and,aré potential.
1'nte):Eereﬁces in analysis of gull samples (14).A.Confirmatory
' analyses on selected sampies were also per formed through U.S. .
Environmental Protection Agenéyf and U.S. Fish and Wildlife
Service,

Recovery studies were carried out usihg 1,2,3,4—'ahd‘ 
2,3,7,8-TCDD spiked to chicken eggs at the d; 10. and 50 ng/kg
level just prior to the extraction stage. Thé"fecoveries |
were: .50 ng/kg, 807100§ (l,2,3,4—TCbD),‘94%A(2,3,7,8;TCDD)}'i
10 ng/kg, 84586%'(1,2,3,4fTCDD);'66467% (2,3,7,8-TCDD).

Al though the recoveries were reproducible, ﬁo correctién

factors were applied to the analytical results. Repeatability
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of analysis of naturally contaminated samples was 13% at the
50 ng/kg level (Muggs Isl., L. Ontario) and 17% at the -

10 ng/kg level (Middle Isl., L. Erie).

.Eggs.from coionies on Lakes Erie, Huroh.(exoept
Saglnaw Bay), Superior and Michigan containea 5—14 ng/kg_of-
TCDbD. These colonles are hlghly contamlnated Wlth other
organochlorlnes, partlcularly PCBs. The ratlo of TCDD to’PCB
(Table 1) was relatively cOnstant, rangihgvfrom‘B to 7 x
10°7, in this Great Lakes "baseline"vconcentratioh group
It is noteworthy that the ratio 1in the Bay of Fundy was
con51stent with, the Great Lakes basellne, although the former
area is relatively uncontamlnated and remote from major.
potential 1ndustr1al, agrlculturaltor 51lv1cultura1 sources of
TCDD. The major exogenous source of PCBs. in the ‘Great Lakes
is atmospherlc deposition (14). Our data therefore suggest
that TCDD, like PCBs, may be a ubiquitOus.cohteminant,.cycling
at ultratrace levels between Vafious components of‘the air,

water, sediment and biota of the biosphere.

The TCDD/PCB. ratio wae-aporoximately 7 times highef'
&n SaginaQ‘Bay and'approximately 3 times higher in Lake
Ontario than the "baseline" ratio in'the otherhcoloniee;. Both.
are clearly‘iocalized areas of'elevated TCDD‘oohtamihetion.
The elevated levels.in Séginaw‘Bayrgulls cotroborate'the:

- finding of 2,3,7,8-TCDD in fish collected in 1978 from the
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Saginaw and Tittabawasseé %ivef system (4), since the Channel
Shelter Island colony is situated at the mouth of‘the Saginaw
River. Dow Chemical Co. in the Midland and Bay‘CiEy,vMichigan
area is situated on the Saginaw;TittabaWasseé river system‘and
has been a major producer of 2,4,5~trichior§phenol.and N o
2,4,5-trichlorophenoxy acid hérbicides} Thé‘possible
influence of this point source of TCDD is reflectea in
relatively high TCDD leveis in eggs from thé Little Charity =
Island colony 50 km from the mouth of this river system.

Gulls at Chantry Islénd, on the opposite shofe;of Lake au:bn
were not highiy contaminafed, ihdicating that_lakééwide

distribution of TCDD has not occurred.

The low variability‘(Reiativé SD 16%) of TCDD'le@els:
in the féurvLake Ontario colonies-in 1980 suggests ﬁhaf
lake-wide cohtamination of thé,fishispecieé (maiply alewivesi.
and smelt) which comprise the‘maih aguatic portion Qf_the
Herring Gull's'diet in the“GreatrLakes (léi‘has occurred.
Cqmbustion of organic coﬁpounds at tempefatures below lOOO°C‘
in the presence of chlorine-containing Compopnds; Such as -
during the incineration of ﬁunicipal garbage, has'beén-shoWn‘,‘
to yield chlorinated dioxins (5( 17). ~However, thg‘ .
2,3,7,8-TCDD isgomer is a relatively minor constituenE (< 10%)
of the tetrachloro isomers produéed, and,no,iséme:.Other than
2,3,7,8-TCCD was found in gull eggs. It would aléé be_unﬁsﬁai,

for widély‘distributed atmosphéric*sburces'such as refuse
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incineratbts.to have contaminated only Lake'Ontario. ‘Another
possible source of TCDD to Lake Ontario is'appiication'OEA
herbicideS-to agricultural ‘and forést:lands, but neither
2,4,5-T nor Eenoprop herbicides have been used'éxténsivély in
‘Ontario in recent years (18). Spraying of 2;4}SHT in Vietnam
and on'experimental ploﬁs has = - fesultgd in detectable
levels of TCDD in biota, but iny when the éppliéatinn raté
was far in excess of usual agricultnral practice (4;6,7).

Fish levéls in Vietnam were dnly‘in the 10 ng/kg range,
similar to the baseline concentrétibns which we detected in
Great .Lakes Héfring‘Gulls outside of Lake Ontario:and Séginaw
Bay. Some formulations of the herbicide 2,4;D‘have recentlYIf
been snonn tb contailn gg/kg lenels of 1,3,6,8- and |
1,3,7,9-TCDD (19); ‘Since 2,4-D hés been used in nuch lérger:
quantitiés thén'2,4;5~T in the Great Lakes.basin and since |
these isomers of TCDD were not found in tne gnlis;-it éppéaré
that waste disposal or major aécidents_during the mahdfaqf:
turing of 2,4,5-trichlorophenol are the likely sourceé of the
higherllevels of TCDD found in Lake Ontario. *HookerLChemiéql -
Co. at Niagara Falls,‘N.Y.vmanufactufed 2;4,5*triChlor§phenol
and it is known from studies on mirex in guli eggé,and fish
that widespread contamination.of Lake Ontario can écnur from

such a point source in the Niagara River (10, 20).

The retrospectlve study of TCDD levels in eggs from

1971 to 1980 at Scotch Bonnet Island in Lake Ontarlo 15 shown
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in the insert of Fig; 1. LeveIS'décreased throughout this
period from 800 - 1,300‘ng/kg in the eariy 1970's to 68 ng/kg
in 1980. Most ofganochlorine‘residues in Laké-bhtafio also
decreased during this period, presumably-dde to restficti¢ns.
on use (9). Prior to 1975 the.TCDD/PCB:;atio'was 45A£§ 52 X
107 (except for a low result of 18 x 10-7 in 1973).
From'l976,on®grdsvthe ratio haé stayed roughly.thé sahé (15itb‘_
24 x 1077y, indicating‘that bdtﬁ édntamihanﬁé were being | |
cleared from the ecosystem at similar fates;‘ The'data.from
this later péfiod have a good(fit to an exponenﬁial decay
mode} (rv2 =;O.9886, log¥lihea::regfession) with-av

half-life of 2.2 years. This half-life is identical to that
found for mirex in Lake Ontario as deﬁermined froﬁ simiiar
Herfing Gull egg data (9). It is encourégihg thatlTCDD levels
in Lake Ontario gull eggs will likely deéline to the
"baseline" level of ca._lO ng/kg'Qithin 5—7.years,  TCDD
levels in fish rélative'to thése in gull eggs have.yet toAbel
established, but we expect ﬁhe»réte of decline id‘fish goibe
similér. | .

We shall continue to monitor Herring Gull populations
for TCDD in the Great Lakes. On a more.wideSpréad basisj‘wev
intend to test the hypothesis that 2,3,7r8—TéDD is a
ubiquitous contaminant by comparing ité relative abundéncé-to
such global contaminanté;as-PCBs in a'range of Canadian

biota.
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TABLE 1

. D.J. Hallett

LEVELS OF 2,3,7,8-TCDD IN POOLED! 1980 GREAT IAKES

HERRING GULL EGGS'

REIATIVE ABUNDANGE

(%)

PORT COLBCURNE (8)

73

' TO BASE PEAK
LAKE - COLONY 8 2,3,7,8-TCOD°  m/z /2 RCB>  TCDD/PCB
(Colony No. in Fig. 1) (ng/kg) 324 320 (mg/kg) - x107 -
L. SUPERIOR |
GRANITE ISL (1) 6 11 + 2.3 46 79 21 - 5
AGAWA ROCK (2) 4 10 +1.3 45 73 - ND ND
L. MICHIGAN
BIG SISTER ISL. (3) 3 9 + 1.0 47 71 25 3
SAGINAW BAY
CHANNEL SHELTER (4) 4 86 + 2.5 49 77 32 27
(muscle) 4 90 + 7.2 48 80 . 41 22
L. CHARITY ISL. (5) 4 43 + 3.6 49 76 ND ND
L. HURON
CHANTRY ISL. (6) 3 14 + 2.4 50 75 19 .7
L. ERIE .
MIDDLE ISL. (7) 2 13 + 0.7 46 77 ND ND
 (repeat analysis) 4 11 + 0.6 49 7 35, 3
2 9+ 0.5 44 34 3
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TABLE 1 (cont'd)

L. ONTARIO
MUGGS ISL.  (9) 5 50 + 2.6 47 76 ND
(repeat analysis) 3 44 + 1.0 46 4 739
PRESQU'ILE (10) - 3 64 +3.8 9. .77 39
SCOTCH BONNET ISL. (11) 5 68 +4.1 47 76 - 42
SNAKE ISL. (12) 7 55 +4.7 44 73 a2
RAY OF FUNDY _
KENT ISL. 3 3 +.0.36 s4 73, . 5
CHICKEN EGG .3 < 2 ND ND

11
17

16

13

1 No. of eggs in pool was 10

2y is humber of_rep&icate:injections of each sample

3 Results on a fresh weight basis calculated from M/z‘322 using a
1,2,3,4,—TCDD iptérnal standard; mean +.SD of réplicéte injections,
uncorrected for recovefy;

4

ND = not determined. Repeat analysis of colony (7) and (9) eggs beéan
with a second 100 g subsample . 4 | ‘ C
4 Bpase peak is my/z 322; experiméntal relative abundanceé
for 2,3,7,8-TCDD were 49% (m/z 320) aﬁd 77% (n/z 324) 
> Results caicdlated as Afoclor'1254
v6 bue to closeness-to detection limit the accuracy of this result
is likely éoor, TCDDvwas cOnfirmea by retention time, but not by high -

resolution GC/MS




FIGURE LEGEND

Fig.vl ~Sites of Herring-GQll colonies from which éggs Were
collected in 1980. Colony names can‘be’identified
. from the numbers in parentheées in column 1, Table 1,
which correspond to those.ShownAon the map}‘vLéVelé
(ng/kg fresh weight) of 2,3,7,8~TCBD in pools of 10
eggs are indicated bygtheqheight of tﬂe baré next to
each colony. | |
Inset: Reﬁrospeétive analysis of ngl egg pools fromu
Scotch Bonnett Island, Lake Onfario, for~2,3;7,8—TCDD.
Bér height:is pfoportional to the'logafithmvof the

TCDD level (ng/kg fresh weight).




TCOD, ny/kg

25004

‘Scotch Bonnet !sland, @
Lake Ontario

1000
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IN THE

UNITED STATES DISTRICT COURT

FOR THE WESTERN DISTRICT OF NEW YORK

ONTTED

STATES OF AMERICA,

THE STATE OF NEW YORK,
Plaintiffs,
Civil Action No, 79-989
- Vs - o
HOOKER CHEMICALS & PLASTICS CORP.; « -
! ' AFFTIDAVIT OF
OXY CHEMICAL CORPORATION; HOOKER | AR

CHEMICAL CORPORATION; OCCIDENTAL

PETROLEUM INVESTMENT CO,; OCCIDENTAL
PETROLEUM CORPORATION; THE TOWN OF
LEWISTON; THE TOWN OF NIAGARA,

(Hyde Park Landfill), '

. Defendants.,

STATE OF NEW MEXICO )

COUNTY

OF 10S ALAMOS ) SS:

CITY OF LOS ALAMOS )

l.

2.

Dr. James R. Allen, being first duly sworn, deposes and says:
I reside at Box 178, Mars Hill, North Carolina.

I am an environmental Toxicologist and Pathologist by profession, and

serve as a private consultant. (See curriculum vitae annexed hereto as Exhibit

" A II.)

3.

From 1969 to 1980 I held the position of Professor in the Department of

Pathology and_concurrentlylin the Department of Food, Microbiology ‘and Tbxicolbgy

at. the

University of Wisconsin in Madison, Wisconsin., I was also a Senior

Scientist in the Regional Primate Research Centre at the.UniverSity of Wisconsis.
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5. Because of my expertise'in'this area, I have served as consultant to
the National Institute of Environmental Health Sciences, the National Institute
of Occupational Safety and Health, the Environmental Protection Agency‘and the
World'Health Organization., ' ' o

6. I was also requested to consult with the Italian Government with

respect to an accident in Seveso, Italy, in 1976, involving the release of between

two and eleven pounds of 2,3,7, 8- tetrachlorod1benzo—p—d10x1n (herelnafter referred
to as "TCDD") into the atnosphere. o A

7. - This aff1daV1t 1s prepared spec1flcally to elucidate thé severe health

consequences of low dose exposure to TCDD in prlmates including humans, I have

reviewed the proposed Hyde Park settlement for the Ecumenlcal Task Force and wish
to emphasize the need to achieve complete isolation of TCDD from human<and '

environmental exposure.

8. Early in the course of my research, I selected an experlmental animal tbat

would closely relate to human diseases and intoxication.

9, , In my laboratory, we eliminated a variety of species including-rats, mice,
and chickens, in attempting to determine the most desirable experimental animal
model for the study of human diseases. ' I

10. Research revealed that the rhesus monkey most closely s1mulated what.

would occur in the human population at certain exposure levels Slnce they are

primates, they are more closely related to humans on the blogenetlc chaln than o
other species.’ ' '

11, | That ch01ce proved to be partlcularly accurate with respect to
intoxicants such as’ ‘the polychlorinated biphenyls (PCBs), the leXlns and other
halogenated compounds. T '

12, The rhesus monkey is able to assimilate, metabolize, elimihate andv

store intoxicants in the body in a manner very 81mllar to human processes.

13, Since 1957 I have studied dioxins and other related PompOunds to determlne )
the toxicological effects on  non~human primates, with partlcular emphas1s on |

the TCDD isomer .of dioxin.




14, My first specific report was publlshed in 1967 in the American. Journal
of Veterinary Research, and was the first report on the effects of dlox1ns and

cther closely related compounds on prlmates. (Reference to Allen, J.R. and Carstens,

L.A.: Light and Electron Microscopic Observatlons in the Macaca mulatta monkeys
fed toxic fat. Amer. J. Vet, Res., 28: 1513-1526, 1967.) '

15, In 1967, analytical capabilities were not sufficientiy sophisticated to ‘
determine the exact concentration of TCDD in the toxic feed to which the experimental
animals'were exposed. However, we did know that the largest-concentration of dioxin

in the fats being fed to these monkeYs was TCDD,

16. I dlscovered that TCDD was an extremely toxic cowpound whlch produced a
variety of adverse effects in the test animals, 1nclud1ng hair loss, eyelash loss,
facial swelling, and acute subcutancous edema and gastr01ntest1nal dlsturbances B

including ulcerations and hyperplasia (thlckenlng of the stomach wall)

17. There was a decrease in the bone marrow of the anlmals, and they became "i
extremely anaemic. Because of the anaemia they were extremely susceptible to

infection and other illness.

18. There was a decrease in all circulating blood components of the monkeys,
their white blood cells, whlch help to resist infection. Other alteratlons 1ncluded'

a decrease in lymph node size which increased their susceptibility to 1nfectlon

19. The response of the animals varied due to a variance in the concentratlon
of the toxic fat in their diet from 0.125% to about 10%. L '

20. Although their food intake was maintained throughout the pericd, the

animals' condition continued to worsen and they eventually died.

21, The level of exposure related directly to the survivél of.the animals.,
The higher the dose of toxic fat, the more rapldly death occurred., The lower theA

dose, the longer the animals surv1ved

t

22, The monkeys who were exposed to concehtretions ofdohly 5% lived in excess
of one year, while the cthers who were exposed to higher levels, dled within a
short period of time. The test animals were hetween the ages of 5 to 10 years
with a life expectancy of 20 to 30 years '




7’,23, ‘ This research published in 1967, revealed that these compounds wére
'extremely toxic to primate spec1es closely related to man and it suggested that
1n]urlous effects might occur in man if exposed to these compounds._‘

24.. By the 1970s analytlcal procedures had developed to the_porntfof detection

of TCDD at levels of parts per trillion. Previously only levels. of dicxln in the’
parts per million or parts per billion range were detectable., However, it should
be noted that many dioxins, and TCDD in partlcular are extremely toxic to '
animals with parts per trillion exposure, '

25. . At this point pure TCDD was obtalnable for our research

26, 1 part1c1pated in a study undertaken by the Unlvers1ty of Wisconsihf“_
Regional Primate Research Centre to determine what the effects of ingestion of"
levels of TCDD, similar to those found 1n fish, would have on non-human prlmates.'
The experimental animals in this study were fed diets containing 500 parts per
trillion of TCDD. (reference to Allen, J. R., Barsottl, D.A., Van Miller, J.P.,
Abrahamson, L.J, and Lalich, J.J.: Morphological changes in monkeys consuming

a diet containing low levels of 2,3,7,8—tetrachlorodibenonp—dioxin. Food Cosmet.
Toxicol. 15: 401-410, 1977.) | |

27. The TCDD level of 500 parts per trllllon was selected on the ba51s of

studies of fish taken from Vietnam where levels of leXln in fish ranging from

67 to 800 parts per trillion were detected.

28, In approximately three months time, the test animals demonstrated sighs“

of intoxication including swollen eyelids, and hair loss. In addition, the monkeys

showed early ‘signs of anaemia with a decrease in the red blood cell‘components.

29, within a period of six months the female monkeys showed irreqularities
in their menstrual cycle, either by. the absence of menstruation or difficult
menstruation, Also there was a general alteration of the reproductlve cycle of .

the female.

30. - I attempted to breed these monkeys during the course of the study, but

.of eight animals, only one was able to conceive and to maintain full term:pregnancy.

The control group of eight animals all conceived and gave birth to normal infants., -

- 4~




3l. After six months definite signs of intoxication, including stomach
ulcerations, thickened stomach walle, swollen eyelids, loss of eyeléshes,

hair loss and alterations of many of the organs throughout the bady, occurred in
test animals. These alterations included changes in the bone marrow, and in

the morphological features of many tissues throughout the body suggeqtlng ‘the
neoplastic or cancer-producing potential of these particular cells.

32. In this experiement signs of intoxication occurred at three months once
total consumption of TCDD had reached one mlcrogram per liogram of body welght of
the test animals.

33. After the animals had consumed approximately two micrograms per»kilogfém
of body weight, some animals died. Five of the eight énimals died after seven to
twelve months exposure from intoxication of approx1mately two to two and a half

micrograms of TCDD per kilogram of body weight.

34, This study revealed that extremely low'levels of exposure will prcduCeA
morbidity, mortality and reproductive abriormalities in the‘hon—human primates,

35. Although individual human exposures may not reaoh the test levels of

500 parts per trillion and although one low level of eXPoSure'would not neceSsarily
be injuricus, injurious effects can occur over time after repeated low dosage
exposure. ’ | '

36. . TCDD is a lipophilic coﬁpound Once the mateLlal is ingested 1nto the
body it goes to the liver and is subsequehtly dep051ted in. fatty tissues throuthut
the body where it bloaccumulateq. ‘

37. In a subsequent study which is ongoing, non—human prlmateq fed 50. ppt of

TCDD developed the same symptoms in about twenty.months that test animals in the
earlier study developed after three months when fed 500 ppt of TCDD. What is‘inportano
here is that the total intake level was the same in each study -- one microgram of
TCDD per kilogram of body weight. In other words, the'same leVel of toxioify
developed at one microgram of TCDD per kilogram of body weight whether this’
exposure occurred over three months or twenty months, at a 1eyel‘of‘accumulation
proportionate to body weight, This suggests that‘thefe is a.oritical level which

might be reached in non-human primates where toxicity would be manifested.
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"CURRIC' !."1 VITAE

James R. Allen, Jr., D.V.M., Ph.D.
57 llamilton Dr. :
Novato, Ca. 94947

(415) 883-1398

P.O. Box 222
Lodi, Wisconsin L3555

(608) 592-4012

Personal Data

Born Deceomber 13, 1927 in Mars 1ii11, - Norih (ﬁurn)iwa; ationded

grade and high school in Mars Hill.  Married to Christic Ann
Smith, we have four sons. I am six feet tall, 165 lbs.,

excellent health.

Ffneation

LS degr o Mara il Colledge, Mars Hill, N.Co (1946-1948)
University ol Tennessce, Knoxville, 'I'N. (1948-1950)
M.4S . degree - Univeraity of Tennesscce, Knoxvill&, PNL (195 Y)
Major - Nutrition - '
D.V.M. decgree University of Georgia, Athdns, GA. 11955}

Schiool o vetoerinary Moedicine

Ph.n. deyree University of Wisconsin, Mndisoh/ Wi, (1959-1961)
Mcdical School, Dbepartment of - Pathology

Military Service

U.S. Navy Hospital Corps, December, 1944 to‘October; 1946.
Hospital Apprentice, lst Class - Honorable Discharge, 1946.

Major Scientific Endeavors

Toxicological and Biochemical Patholbgy, Cheinically Induced
Carcinogencsis, Comparative Toxicoloyy of Halogenated Hydro-
carbons, In Vitro/In Vivo Metabolism of Enviromental In-oxicants




Special Adv1sory7App01ancnth

"Consultant to the National Insitute of'Envirénmental dealth
Sciences, 1976 to 1980. ’

Consultant to the National Insitute of Occupational Safety
and Health, 1976 to 1980.

Member of the Wisconsin Department of Natural Resources PCB
Adv;sory Counc1l 1976 to 1979.

Consultant to the Italian Government in regards to the TCDD
accident in Seveso, Italy, 1976. .

Mcmber of the Rescarch Council, Committec on Polychlorinated.
Biphenyls, National Academy of 801ence, 1978 to 1979. '

Invited Participant to the New York Academy of Sc1ence S
Hydrocarbon Converence, New York: Clty, 1978.

Consultant to the llealth Protection Branch, Government of
Canada, 1978. . :

Mcember of the Ad lloc Committee, Training Grant Review, National
Institute of Environmental Health Sciences, 1978 to 1979. °

Member of the Working Group on the Evaluation of the Carcino-
genic Risk of Chemicals to Man: Organo-Chlorine Pesticides
Team, World Health Organization, Lyon,; France, 1978.

Member of the Adyisory Committee on Health Related.Effectseof_
Herbicides, The Veterans Administration, 1979 to.l980) '

Consultant to a number of flrms in private 1ndustry regardlng
various toxicologic problems, 1974 to 1980

Consultant to the Env1ronmental Protectlon Agency, Washington,
D.C.., 1978 to 1980. : S

Member of the Toxicology SLudy Section, National 1nstitutes of-
Health 1979 to 1980. : ‘

!

Associate Editor of the Journal of Tox1cology and an1ronmental
Health, 1978 to 1980. ¢ : - :

Member, Scientific and Technical Adviéory Board, Ecumenicel
Task Force to Address the Love Canal Disaster,. 1980 -.

Professional License

Licensed to practlce Veterlnary Medicine and Surgery ir the
States of Florida and North Carolina. :




Academic and Professional Honors

Burr Beach Award for research as a graduate student from the
Wisconsin Veterinary Medical Association

Graduated cum laude from the University of Georgia, Athens, GA.

U.S. Public Health Service, Postdoctoral Research Fellowship
from the National Institute of Health to the Department of
Pathology, University of Wisconsin Medical School (1959-1961)

Listed in "Who's Who in the Mldwest" and "Who's Who in American:
Un1versxt1es S

Considered "Board Ellglble by the Amcrican Coliege of Veterinary
Pathologist (1961) .

Professional Experience

Consulting Toxicologist and Pathologist J.R. Allen Associates, Inc.
57 Hamilton Dr.-
Novato, CA. 94947

Box 222
Lodi, WI.. /53555
(1975 to present)

Professor Department of Pathology
' University of Wisconsin
Madison, WI. 53706 .
(1969-1980)

Senior Scientist o ’ - Regional Primate Résearch
' ' Center, University of
Wisconsin, Madison, WI.
53706 ‘
(1969-1980)

Professor o : Department of Food :
' Mlcroblology and Toxicology,:
: , University of Wisconsin
. Madison, WI. 53706
(1969-1980)

Administer primarily National Institutes of Health grants.in .
excess of 500 thousand dollars annually; supervise approximately’
30 personnel including 7 to 8 post-doctoral fellows and 10 to 12
graduate students. Research endeavors include in vitro/in vivo
metabolism of several halogenated hydrocarbons and their metabolites
in fetal, neonatal, infant, and adult animal species and humans
in clinical situations. These studies have had a pronounced
influence in dlctatlng levels of safe exposure to the regulatory
agencies. Other scientific work involves hepatocellular .
metabollsm, cardiovascular toxicology, carcinogentic effect of
halogenated biphenyls and dioxins employing in vitro procedures




with mannalian cells, cardiac metabolism, teratological effects
ana reproductive influence of food contaminants and various
chemical intoxicants. Operate a modern, fully-equipped bio-
chemistry laboratory. Responsible for the diagnostic and
clinical gross anatomic, light microscopic, and ultrastructural
pathology of numberous animal species involved in research projects
from many sources. Perform over 300 necropsies annually on several
species of non-human primates. Supervise annually autopsies of
over 50 humansat the Medical School. Actively involved in the
operation of portions of the Primate Research Center .and the-
operation of portions of the Primate Research Center and Biotron
which maintain over 1,500 primates, and require my expertise in
performing services in veterlnary medicine, surgery, radiology,
etc. Responsible for the ongoing education and evaluation of
graduate and post-doctoral students in the Department of Pathology.

Associate Professor , Department of Pathology, University of
Wisconsin Medical School Madison, WI.
53706
: (full time 1966 1969) ;
Project Assoclate and " Regional Primate Research Center,
Unit Chief University of Wisconsin, Madison, WI.
53706 L
(full time 1966-1969)
Assistant Professor , _ Department of Pathology, University
of Wisconsin Medical School Madison;,
WI. 53706 c
‘ . C(full time 1962- 1966) ;
and Projcct Associate ' Regional Primate Rescarch Centor,
University of Wisconsin, Madison, WI.
53706 : »

(full time 1962-1966)

Expanded administrative responsibilites regarding the operation

of the Primate Medicine Unit and the Experimental Pathology Unit .
at the Primate Research Center, and regarding the ongoing research
program which required continucd submission of grant proposals,
constant publication of the results or research projects,. co-
ordination of the efforts of the research staff and graduatg¢.
students, and numerous presentations before the scientific
community regarding the latest findings of our research endeavors.

Assistant Professor ' Veterinary Pathology Department,  School -
' of Veterinary Medicine, University of
Georgia, Athens, GA. '

(full time 1961~ 1962)

Responsible for a coordinated series of.lecturos to undargraduate
and graduate students regardlng general ‘and systemlc veterlnary
pathology. ‘




Studied several naturally occurring intoxicating chemicals;
especially those from the plant, Crotalaria spectabllls, which
contains pyrrollzldlne alkaloids lmpllcated in accidental
poisonings in man, ‘marked toxicity in avian species, etc.

N.I.H. Postdoctoral Research Department of Pathology,

Fellow (U.S. Public Health - University of Wisconsin

Service) Medical School, Madison,
WI. 53706 "

(full time 1959-1961)

Pursued a course curriculum and research program toward the
Ph.D degree in Pathology.. Performed over 100 autopsies at

the University of WLscon51n Hospitals and lnvestlgated the

effect of "toxic fat" in avian species. :

Director of Field ' Résearch Division, Central
-Soya Company, Inc., Fort
Wayne, Indiana® '
(full time 1955-1959)

Service

Responsible for all experimental and field-related research
work involving the efficacy and safety evaluation of feed

additives (eg. antibiotics), growth stimulants, vitamin/
mineral preparations, etc. in commerical poultry and live-
stock situations. As the Chief Veterinarian-in-Charge, I

was responsible for nation-wide "problem solving" regarding.
the development of new:company products; this was complctely:
integrated with ongoing basic research. ' '

Rescarch Assistant - Department of Biochemistry/
' Nutrition, University. of
Tennessee, Knoxville, TN.
(part time 1950-1951)

While completing roqguircments for a M.S. degrea in Nulrition,:
I assisted in the evaluation of various levels of fluorine
upon the digestibility of dicts. This rescarch was important
due to the environmental contamination by fluorine resulting
in unspecified toxicity primarily in cattle at that tlme.

Membership in Professional Societies and Organizations

Society of Experimental Biology and Medicine

American Association of Pathologists and Bacteriologist‘*

American Society for Experimental Pathology (F.A.S.E.B.)
* merged to form: American Association of Pathologlsts

International Academy of Pathology

* .




Imerican Society for Cell Biology

American Association for the Advancement of Science
Midwest Society of Electron Microscopists

Electron Microscope Society of America

American Veterinary Medical Association

New York Academy of Science :
International Study Group for Research in Cardiac Metabolism **

** name changed to: International Society for Heart Research
American Heart Association : :
Forum for the Advancement of Toxicology
American Association for Cancer Research
Society of Toxicology
American College of Toxicology (application‘ponding)

Honor Society Membership

Phi Sigma - National Honor Society of Biology
Phi Kappa Phi - National Scholastic Honor Society

Phi Zeta - National Honor Society in Veterinary Medicine

Scientific Publications

On the following pages are listed approximately 220 references
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TELEPHONE: (416) 881-4646/(416) 223-9077 o TELEX: 06-964722

Ms. Anne Wordworth o 17 June, 1981
Pollution Probe ' . .
12 Madison Avenue

Toronto, Ontario

M5S 1Al

Dear Ms. Wordworth:

This is in reply to your letter dated June 15 and I shall couch my
reply as answers to the specific questions that you raise.

Q. How similar is this unit to gas chromatograph/mass spectroscopy
equiment generally used for laboratory ana1ys1s of organ1c
chemicals?

A. Our equipment, which we term the TAGA™ 6000 (See 1nformation
attached) is mass spectrometer based, but differs from conven-
tional gas chromatograph mass spectroscopy in the following ways:

i ) it has been ruggedized for field use
ii ) is available in a mobile veh1c]e as a fully
integrated system
iii) it has been designed to provide extreme]y sensitive, yet
extremely rapid analysis. It does this in many cases by
eliminating the gass chromatograph from the inlet of the
mass spectrometer and carries out the initial separation’
by a pre-mass spectrometer separator; thus you could
think of this as a mass spectrometer/mass spectrometer
approach as opposed to a gas chromatograph/mass spectro-
meter approach. " This means that the chemical class
separation step which typically takes 30 minutes in the
case of a gas chromatograph, is shortened to a milli-
second or less. This provides a unique analytical
capability and will provide answers to comp]ex mixture
analysis problems within seconds.

Q. Can the unit be used to test for the presence of tetrach1orod1ox1ns
in the air? If so, at what detection limit? How accurate would -
the reading be? How long would it take to make a determ1nat1on as
to the presence of these dioxins in air? :

Could this unit also be used to detect tetrachlorodioxins in so11s
or in leachate if the samples were properly prepared?

Does the unit have the capability to test for trich]oroﬁheno],
hexachlorobenzene, monochlorobenzerne and monochlorotoluene? If so, .
what are the lowest detection limits possible in air and in soild
with proper preparation of samples? -




SCIEX IE.

Ms

A.

. Anne Wordsworth : -2 - 17 June, 1981

[ will answer the previous three questions by referring to the
attached appendix. This appendix shows you.our estimated detection
limits, accuracy, precision and time for analysis for air, water

and soil samples. In the case of soil, we show two approaches, one

is a rapid direct approach and the other is a more conventional
approach, which includes a Tengthy sample preparation stage. The
figures given for this preparation stage we believe could be.
shortened by orders of magnitude with further development which we
are currently carrying out. The Appendix shows these numbers for
the following compounds as per your request:

a) Tetrachlorodioxin (TCDD)

b) 2,3,7,8-TCDD ‘

c) Tr]chloropheno1

d) Hexachlorobenzene

e) Monochlorobenzene:

f) Monochlorotoluene

g) PCB's, both in ambient and stack gas

What other general parameters does the unit test for? Can heavy
metals be detected? .

The instrumented van of course can be equipped with meteoro]og1ca]
sensors as well as spatial information sensors if required.
However, the TAGA™ 6000 is a chemical analytical instrument. With

regards our ability to analyze heavy metals, we have demonstrated a

prototype heavy metal analyzer that is a s1mp1e clip-on module for
our TAGA™ 6000. This is being eng1neered for commercial

~availability.

Can the unit be used to monitor incinerators for the detection of
residual emissions that might result from 1ncomp1ete combustion?

Most def1n1te1y SCIEX has pioneered the use of mass spectrometry.
for this work. We had an instrument connected to the St. Lawrence
stack for six months for the development and demonstration of
exactly this task. SCIEX has pioneered the linkage of a sensitive
mass spectrometer to combustion incinerators. Measurements have

been made of polycyclic hydrocarbons, PCB's, acid compounds and our-
published dioxin detection methodology could easily be transferred :

to such a system.
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I hopé these answers are sufficient. If you require further
amplification in any area please contact me directly.

Yours sincerely,
' \\ <QL o

e wé \
N.M. Reid, Ph.D.

Executive Vice President and
Managing Director

nrm/nh

Enc.




TOTAL TCDD
SAMPLE
a) Air

b) Water, Leachate

c) Soil, sediment

Direct Method

Extraction
Method

Fish and other biota

ACCURACY

APPENDIX

DETECTION LIMIT

20 ng/TCOD/m3 air or 2 ppt

1 ug TCDD/L water or 1 ppt

1 mg TCDD/Kg soil or 1 ppm

1 pug TCDD/Kg soil or 1 ppt

1 ug TCOD/Kg soil or 1 ppt

ANALYSIS TIME

2 - 5 minutes

1 - 10 hr sample
preparation + 2-5

- minutes analysis

2'—.5 minutes .

1 - 10 hr sample

~preparation + 2-5

minutes analysis

10-20 hr sample
preparation + 2-5

 minutes analysis

Using 2 fragment ion species specific to TCDD, TCDD can be - d1st1nct1ve]y :
separated from common interfering chemicals such as DDE and PCBS
Accuracy and precision to 10 - 20%.




APPENDIX

2,3,7,8-TCDD by capillary GC/MS/MS

SAMPLE

a) Air

b) Water, Leachate

c) Soil, sediment

Fish, biota

DETECTION LIMIT

50 wg/TCDD/m3 air or 4 ppt

1.3 ug TCOD/L water or 1.3 ppt

1.3 ug TCOD/Kg soil or 1.3 ppt

1.3 ug TCDD/Kg body weight or 1.3 ppt

PRECISION OR ACCURACY to 10 - 20%

2,3,7,8-TCDD can be unéquivocd]Ty determined

ANALYSIS TIME
10 hr sample
clean-up + 20-60 min
analysis

10 hr sample

‘clean-up + 20-60

minute analysis

5-15 hr-sample
clean-up + 20-60 -

min analysis:

10-20 hr sample
clean-up + 20-60 min
analysis




APPENDIX

CHLORINATED AROMATICS IN AIR

TRICHLOROPHENOL : Real Time

5 ppt or 40 ng/m3 air

HE XACHLOROBENZENE :
Real Time 30 ppb or 345/Ag/m3 air
2 min integration: 0.3 ppb or ]3/mg/m3 air

MONOCHLOROBENZENE: Real Time

0.6 ppb or Z.Z/Ag/m3 air

MONOCHLOROTOLUENE: Real Time

0.5 ppb ZLQ/*g/m3 air

CHLORINATED AROMATICS IN SOIL

No work has been done to this date, but hexach]orobeniene, monochTorobenzene'and
monochlorotoluene should behave similarly to PCBs.

- ca. 1 ppm (1 mg/Kg) detection 1imit by direct soil analysis
- ca. 1 ppb (1g/Kg soil) by solvent extraction followed by
MS/MS analysis S '

ANALYSIS TIME:
Air - Real Time - 3 minutes

Soil - 1-8 hr sample preparation for solvent extractibn'-
MS/MS analysis .

- or 5 min by direct soil desorption




PCBs IN AMBIENT AIR

Monochlorobiphenyl
Dichlorobiphenyl
Trichlorobiphenyl
Tetrachlorobiphenyl

Pentachlorobiphenyl

PCBs IN STACK GAS

Monochlorobiphenyl
Dichlorobiphenyl
Trichlorobiphenyl
Tetrachlorobiphenyl
Pentachlorobiphenyl

Hexachlorobipheny]l

8.1
4.2
3.9
2.4
11.1

299
264
339

282

179
181

APPENDIX

DETECTION LIMIT

ng/m3 air or 1.0 ppt

ng/m3 air or 0.4 ppt -

ng/m3 air or 0.4 ppt

‘ng/m3 air or 0.2 ppt

ng/m3 air or 0.8 ppt

ng/m3 or 38.9 ppt
ng/m3 or 29.0 ppt
ng/m3 or.32.0 ppt
ng/m3 or 23.7 ppt
ng/m3 or 13.4‘ppt

ng/m3 or 12.2 ppt

e e




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142
	Page 143
	Page 144
	Page 145
	Page 146
	Page 147
	Page 148
	Page 149
	Page 150
	Page 151
	Page 152
	Page 153
	Page 154
	Page 155
	Page 156
	Page 157
	Page 158
	Page 159
	Page 160
	Page 161
	Page 162
	Page 163
	Page 164
	Page 165
	Page 166
	Page 167

